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Foreword

This text was developed under the aegis of the American Society of Colon and Rectal Surgeons
(ASCRS). It represents an attempt to cover the field of colon and rectal surgery with input from
expert surgeons who have, in one way or another, shown special interest or expertise in specific
areas of the specialty. 

The book will hopefully serve as a source of useful information and perhaps even guidance to
surgeons whose practice is confined to the specialty of colon and rectal surgery, and also to gen-
eral surgeons, surgery residents, and medical students with an interest in surgery.

The finished product represents significant efforts from authors who have taken time from
their busy schedules to set into writing their often unique perspectives. I know for certain that no
author of any chapter in this book has a light schedule, but that fact validates each author’s selec-
tion for authorship.

Special acknowledgment is due the editors, Bruce Wolff, David Beck, John Pemberton, and
Steven Wexner. This project simply would not have come together without their efforts on many
levels. 

Finally, Jim Fleshman must be singled out for special recognition. The idea of an ASCRS-
sponsored text began with Jim—an idea that he advocated, developed, nurtured, and forced until
it became realized in the substance you now hold.

Robert Fry, MD 
Emilie and Roland deHellebranth

Professor of Surgery
Chief, Division of Colon and Rectal Surgery

The Hospital of the University of Pennsylvania
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Preface

The ASCRS Textbook was conceived as a means of providing state of the art information to res-
idents in training and fully trained surgeons seeking recertification. The textbook also supports the
mission of the American Society of Colon and Rectal Surgeons (ASCRS) to be the world’s
authority on colon and rectal disease. The combination of junior and senior authors selected from
the membership of the ASCRS for each chapter will provide a comprehensive summary of each
topic and allow the touch of experience to focus and temper the material. This approach should
provide the reader with a very open-minded, evidence-based approach to all aspects of colorectal
disease.

The Editorial Committee of the book has been designed to be a rotating group of experts
selected by the ASCRS Executive Council. It has been my distinct pleasure and honor to work
with this edition’s editors and associate editors. They have sacrificed time and energy with
patience to achieve what I believe to be the next gold standard in accumulated knowledge regard-
ing the entire breadth of colorectal surgery. The idea for the book was originally Dr. Bruce
Wolff’s. The table of contents was intentionally based on the Core Curriculum established by the
Association of Program Directors in Colon and Rectal Surgery. The Practice Parameters devel-
oped by the ASCRS Standards Committee have been incorporated into the appropriate chapters.
The proceeds from the textbook and related publications will be utilized by the ASCRS
Executive Council to sponsor the Research and Education Foundation of the society. This is truly
an ASCRS effort.

As future editions continue the effort started with this first edition, I hope the fellows and
members of ASCRS and trainees at all levels realize that this is the definitive source of knowl-
edge in colon and rectal surgery. I am honored to have been a small part of such a monumental
achievement. Dr. Robert Fry, as President of the ASCRS at the time of the textbook’s inception,
is to be congratulated for looking to the future and seeing the potential of such a project. I must
also thank my wife Linda for her support during this effort and my administrative staff (Liz
Nordike at Washington University and Beth Campbell, Laura Gillan D. Zerega, and Paula
Callaghan at Springer) for all their effort toward completing the book.

James W. Fleshman, MD, FASCRS
August 2006
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Anatomy and Embryology of the Colon, Rectum,
and Anus
José Marcio Neves Jorge and Angelita Habr-Gama

1

Although much of our fundamental understanding of the
anatomy of the colon, rectum, and anus comes from the
efforts of researchers of the 19th and early 20th centuries,
comprehensive observations of this region had been made as
early as 1543 by Andreas Vesalius through anatomic dissec-
tions.1 However, anatomy of this region, especially that of the
rectum and anal canal, is so intrinsically related to its physi-
ology that much can be appreciated only in the living. Thus,
it is a region in which the surgeon has an advantage over the
anatomist through in vivo dissection, physiologic investiga-
tion, and endoscopic examination. However, anatomy of the
pelvis is also challenging to the surgeon: the pelvis is a nar-
row space, packed with intestinal, urologic, gynecologic, vas-
cular, and neural structures, all confined within a rigid and
deep osseous-muscular cage. Therefore, detailed anatomy of
this region is difficult to learn in the setting of an operating
room and it demands not only observations in vivo, but his-
torical reviews, anatomy laboratory studies, including dissec-
tions of humans and animals, with in-depth descriptions and
drawings and sometimes associated with physiologic evalua-
tion. Based on these studies, some controversial concepts of
the anatomy, especially of the rectum and anal canal, have
been actually changed.2–8 In addition, virtual reality 
models have been designed to improve visualization of three-
dimensional structures and more properly teach anatomy,
pathology, and surgery of the anorectum and pelvic floor.9

Anatomy

Anus and Rectum

Anal Canal Structure, Anus, and Anal Verge

The anal canal is anatomically peculiar and has a complex
physiology, which accounts for its crucial role in continence
and, in addition, its susceptibility to a variety of diseases. The
anus or anal orifice is an anteroposterior cutaneous slit, that
along with the anal canal remains virtually closed at rest, as a
result of tonic circumferential contraction of the sphincters

and the presence of anal cushions. The edge of the anal ori-
fice, the anal verge or margin (anocutaneous line of Hilton),
marks the lowermost edge of the anal canal and is sometimes
the level of reference for measurements taken during sigmoi-
doscopy. Others favor the dentate line as a landmark because
it is more precise. The difference between the anal verge and
the dentate line is usually 1–2 cm. The epithelium distal to the
anal verge acquires hair follicles, glands, including apocrine
glands, and other features of normal skin, and is the source of
perianal hidradenitis suppurativa, inflammation of the apoc-
rine glands.

Anatomic Versus Surgical Anal Canal

Two definitions are found describing the anal canal 
(Figure 1-1). The “anatomic” or “embryologic” anal canal is
only 2.0 cm long, extending from the anal verge to the dentate
line, the level that corresponds to the proctodeal membrane.
The “surgical” or “functional” anal canal is longer, extending
for approximately 4.0 cm (in men) from the anal verge to the
anorectal ring (levator ani). This “long anal canal” concept
was first introduced by Milligan and Morgan10 and has been
considered, despite not being proximally marked by any
apparent epithelial or developmental boundary, useful both as
a physiologic and surgical parameter. The anorectal ring is at
the level of the distal end of the ampullary part of the rec-
tum and forms the anorectal angle, and the beginning of a
region of higher intraluminal pressure. Therefore, this defini-
tion correlates with digital, manometric, and sonographic
examinations.

Anatomic Relations of the Anal Canal

Posteriorly, the anal canal is related to the coccyx and anteri-
orly to the perineal body and the lowest part of the posterior
vaginal wall in the female, and to the urethra in the male. The
ischium and the ischiorectal fossa are situated on either side.
The fossa ischiorectal contains fat and the inferior rectal
vessels and nerves, which cross it to enter the wall of the
anal canal.



Muscles of the Anal Canal

The muscular component of the mechanism of continence
can be stratified into three functional groups: lateral
compression from the pubococcygeus, circumferential
closure from the internal and external anal sphincter, and
angulation from the puborectalis (Figure 1-2). The internal
and external anal sphincters, and the conjoined longitu-
dinal are intrinsically related to the anal canal, and will be
addressed here.

Internal Anal Sphincter

The internal anal sphincter represents the distal 2.5- to 4.0-cm
condensation of the circular muscle layer of the rectum. As a
consequence of both intrinsic myogenic and extrinsic auto-
nomic neurogenic properties, the internal anal sphincter is a
smooth muscle in a state of continuous maximal contraction,
and represents a natural barrier to the involuntary loss of stool
and gas.

The lower rounded edge of the internal anal sphincter can
be felt on physical examination, about 1.2 cm distal to the
dentate line. The groove between the internal and external
anal sphincter, the intersphincteric sulcus, can be visualized
or easily palpated. Endosonographically, the internal anal
sphincter is a 2- to 3-mm-thick circular band and shows a
uniform hypoechogenicity.

External Anal Sphincter

The external anal sphincter is the elliptical cylinder of striated
muscle that envelops the entire length of the inner tube of
smooth muscle, but it ends slightly more distal than the inter-
nal anal sphincter. The external anal sphincter was initially
described as encompassing three divisions: subcutaneous,
superficial, and deep.10 Goligher et al.11 described the external
anal sphincter as a simple, continuous sheet that forms, along
with the puborectalis and levator ani, one funnel-shaped
skeletal muscle. The deepest part of the external anal sphinc-
ter is intimately related to the puborectalis muscle, which can
actually be considered a component of both the levator ani
and the external anal sphincter muscle complexes. Others
considered the external anal sphincter as being subdivided
into two parts, deep (deep sphincter and puborectalis) and
superficial (subcutaneous and superficial sphincter).6,12,13

Shafik14 proposed the three U-shaped loop system, but clini-
cal experience has not supported this schema. The external
anal sphincter is more likely to be one muscle unit, attached
by the anococcygeal ligament posteriorly to the coccyx, and
anteriorly to the perineal body, not divided into layers or lam-
inae. Nevertheless, differences in the arrangement of the exter-
nal anal sphincter have been described between the sexes.15 In
the male, the upper half of the external anal sphincter is
enveloped anteriorly by the conjoined longitudinal muscle,
whereas the lower half is crossed by it. In the female, the
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entire external anal sphincter is encapsulated by a mixture of
fibers derived from both longitudinal and internal anal sphinc-
ter muscles.

Endosonographically, the puborectalis and the external
anal sphincter, despite their mixed linear echogenicity, are
both predominantly hyperechogenic, with a mean thickness
of 6 mm (range, 5–8 mm). Distinction is made by position,
shape, and topography. Recently, both anal endosonography
and endocoil magnetic resonance imaging have been used to
detail the anal sphincter complex in living, healthy sub-
jects.16–19 These tests provide a three-dimensional mapping of
the anal sphincter; they help to study the differences in the
arrangement of the external anal sphincter between the sexes
and uncover sphincter disruption or defect during vaginal
deliveries. In addition, there is some degree of “anatomical
asymmetry” of the external anal sphincter, which accounts for
both radial and longitudinal “functional asymmetry” observed
during anal manometry.20

The automatic continence mechanism is formed by the
resting tone, maintained by the internal anal sphincter, mag-
nified by voluntary, reflex, and resting external anal sphincter
contractile activities. In response to conditions of threatened
incontinence, such as increased intraabdominal pressure and
rectal distension, the external anal sphincter and puborectalis
reflexively and voluntarily contract further to prevent fecal
leakage. Because of muscular fatigue, maximal voluntary

contraction of the external anal sphincter can be sustained for
only 30–60 seconds. However, the external anal sphincter and
the pelvic floor muscles, unlike other skeletal muscles, which
are usually inactive at rest, maintain unconscious resting elec-
trical tone through a reflex arc at the cauda equina level.
Histologic studies have shown that the external anal sphincter,
puborectalis, and levator ani muscles have a predominance of
type I fibers, which are a peculiarity of skeletal muscles
connecting tonic contractile activity.21

Conjoined Longitudinal Muscle

Whereas the inner circular layer of the rectum gives rise to the
internal anal sphincter, the outer longitudinal layer, at the
level of the anorectal ring, mixes with fibers of the levator ani
muscle to form the conjoined longitudinal muscle. This mus-
cle descends between the internal and external anal sphincter,
and ultimately some of its fibers, referred to as the corruga-
tor cutis ani muscle, traverse the lowermost part of the exter-
nal anal sphincter to insert into the perianal skin. Some of
these fibers may enter the fat of the ischiorectal fossa.22 Other
sources for the striated component of the conjoined longitudi-
nal muscle include the puborectalis and deep external anal
sphincter, the pubococcygeus and top loop of the external anal
sphincter, and the lower fibers of the puborectalis.7,23,24 In its
descending course, the conjoined longitudinal muscle may
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give rise to medial extensions that cross the internal anal
sphincter to contribute the smooth muscle of the submucosa
(musculus canalis ani, sustentator tunicae mucosae, Treitz
muscle, musculus submucosae ani).25

Possible functions of the conjoined longitudinal muscle
include attaching the anorectum to the pelvis and acting as a
skeleton that supports and binds the internal and external
sphincter complex together.22 Haas and Fox26 consider that
the meshwork formed by the conjoined longitudinal muscle
may minimize functional deterioration of the sphincters after
surgical division and act as a support to prevent hemorrhoidal
and rectal prolapse. In addition, the conjoined longitudinal
muscle and its extensions to the intersphincteric plane divide
the adjacent tissues into subspaces and may actually have a
role in the septation of thrombosed external hemorrhoids and
containment of sepsis.7 Finally, Shafik23 ascribes to the con-
joined longitudinal muscle the action of shortening and
widening of the anal canal as well as eversion of the anal ori-
fice, and proposed the term evertor ani muscle. This is con-
troversial. In addition to this primary function during
defecation, a limited role in anal continence, specifically a
potentialization effect in maintaining an anal seal, has also
been proposed.23

Epithelium of the Anal Canal

The lining of the anal canal consists of an upper mucosal
(endoderm) and a lower cutaneous (ectoderm) segment
(Figure 1-1). The dentate (pectinate) line is the “saw-toothed”
junction between these two distinct origins of venous and
lymphatic drainage, nerve supply, and epithelial lining.
Above this level, the intestine is innervated by the sympa-
thetic and parasympathetic systems, with venous, arterial, and
lymphatic drainage to and from the hypogastric vessels.
Distal to the dentate line, the anal canal is innervated by the
somatic nervous system, with blood supply and drainage from
the inferior hemorrhoidal system. These differences are imp-
ortant when the classification and treatment of hemorrhoids
are considered.

The pectinate or dentate line corresponds to a line of anal
valves that represent remnants of the proctodeal membrane.
Above each valve, there is a little pocket known as an anal
sinus or crypt. These crypts are connected to a variable num-
ber of glands, in average 6 (range, 3–12).27,28 The anal glands
first described by Chiari29 in 1878 are more concentrated in
the posterior quadrants. More than one gland may open into
the same crypt, whereas half the crypts have no communica-
tion. The anal gland ducts, in an outward and downward
route, enter the submucosa; two-thirds enter the internal anal
sphincter, and half of them terminate in the intersphincteric
plane.28 Obstruction of these ducts, presumably by accumula-
tion of foreign material in the crypts, may lead to perianal
abscesses and fistulas.30 Cephalad to the dentate line, 8–14
longitudinal folds, known as the rectal columns (columns of
Morgagni), have their bases connected in pairs to each valve
at the dentate line. At the lower end of the columns are the

anal papillae. The mucosa in the area of the columns consists
of several layers of cuboidal cells and has a deep purple color
because of the underlying internal hemorrhoidal plexus. This
0.5- to 1.0-cm strip of mucosa above the dentate line is known
as the anal transition or cloacogenic zone. Cephalad to this
area, the epithelium changes to a single layer of columnar
cells and macroscopically acquires the characteristic pink
color of the rectal mucosa.

The cutaneous part of the anal canal consists of modified
squamous epithelium that is thin, smooth, pale, stretched,
and devoid of hair and glands. The terms pecten and pecten
band have been used to define this segment.31 However, as
pointed out by Goligher, the round band of fibrous tissue
called pecten band, which is divided in the case of anal fis-
sure (pectenotomy), probably represents the spastic internal
anal sphincter.11,32

Rectum

Both proximal and distal limits of the rectum are controver-
sial: the rectosigmoid junction is considered to be at the
level of the third sacral vertebra by anatomists but at the
sacral promontory by surgeons, and likewise, the distal limit
is regarded to be the muscular anorectal ring by surgeons
and the dentate line by anatomists. The rectum measures
12–15 cm in length and has three lateral curves: the upper
and lower are convex to the right and the middle is convex
to the left. These curves correspond intraluminally to the
folds or valves of Houston. The two left-sided folds are usu-
ally noted at 7–8 cm and at 12–13 cm, respectively, and the
one on the right is generally at 9–11 cm. The middle valve
(Kohlrausch’s plica) is the most consistent in presence and
location and corresponds to the level of the anterior peri-
toneal reflection. Although the rectal valves do not contain
all muscle wall layers from a clinical point of view, they are
a good location for performing a rectal biopsies, because
they are readily accessible with minimal risk for perfora-
tion.13,33 The valves of Houston must be negotiated during
proctosigmoidoscopy; they are absent after mobilization of
the rectum, and this is attributed to the 5-cm length gained
after complete surgical dissection. The rectal mucosa is
smooth, pink, and transparent, which allows visualization of
small and large submucosal vessels. This characteristic
“vascular pattern” disappears in inflammatory conditions
and in melanosis coli.

The rectum is characterized by its wide, easily distensible
lumen, and the absence of taeniae, epiploic appendices, haus-
tra, or a well-defined mesentery. The prefix “meso,” in gross
anatomy, refers to two layers of peritoneum that suspend an
organ. Normally the rectum is not suspended but entirely
extraperitoneal on its posterior aspect, and closely applied to
the sacral hollow. Consequently, the term “mesorectum” is
anatomically inaccurate. An exception, however, is that a
peritonealized mesorectum may be noted in patients with
procidentia. But, the word “mesorectum” has gained wide-
spread popularity among surgeons to address the perirectal
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areolar tissue, which is thicker posteriorly, containing termi-
nal branches of the inferior mesenteric artery and enclosed by
the fascia propria.34,35 The “mesorectum” may be a metastatic
site for a rectal cancer and is removed during surgery for
rectal cancer without neurologic sequelae, because no func-
tionally significant nerves pass through it.

The upper third of the rectum is anteriorly and laterally
invested by peritoneum; the middle third is covered by peri-
toneum on its anterior aspect only. Finally, the lower third of
the rectum is entirely extraperitoneal, because the anterior
peritoneal reflection occurs at 9.0–7.0 cm from the anal verge
in men and at 7.5–5.0 cm from the anal verge in women.

Anatomic Relations of the Rectum

The rectum occupies the sacral concavity and ends 2–3 cm
anteroinferiorly from the tip of the coccyx. At this point, it
angulates backward sharply to pass through the levators and
becomes the anal canal. Anteriorly, in women, the rectum is
closely related to the uterine cervix and posterior vaginal
wall; in men, it lies behind the bladder, vas deferens, seminal
vesicles, and prostate. Posterior to the rectum lie the median
sacral vessels and the roots of the sacral nerve plexus.

Fascial Relationships of the Rectum

The parietal endopelvic fascia lines the walls and floor of the
pelvis and continues on the internal organs as a visceral pelvic
fascia (Figure 1-3A and B). Thus, the fascia propria of the
rectum is an extension of the pelvic fascia, enclosing the rec-
tum, fat, nerves, and the blood and lymphatic vessels. It is
more evident in the posterior and lateral extraperitoneal
aspects of the rectum.

The lateral ligaments or stalks of the rectum are distal
condensations of the pelvic fascia that form a roughly tri-
angular structure with a base on the lateral pelvic wall and
an apex attached to the lateral aspect of the rectum.32 Still
a subject of misconception, the lateral stalks are comprised
essentially of connective tissue and nerves, and the middle
rectal artery does not traverse them. Branches, however,
course through in approximately 25% of cases.36

Consequently, division of the lateral stalks during rectal
mobilization is associated with a 25% risk for bleeding.
Although the lateral stalks do not contain important struc-
tures, the middle rectal artery and the pelvic plexus are
both closely related, running, at different angles, under-
neath it.37 One theoretical concern in ligation of the stalks
is leaving behind lateral mesorectal tissue, which may
limit adequate lateral or mesorectal margins during cancer
surgery.34,35,38

The presacral fascia is a thickened part of the parietal
endopelvic fascia that covers the concavity of the sacrum and
coccyx, nerves, the middle sacral artery, and presacral veins.
Operative dissection deep to the presacral fascia may cause
troublesome bleeding from the underlying presacral veins.
Presacral hemorrhage occurs as frequently as 4.6% to 7.0% of
resections for rectal neoplasms, and despite its venous nature,
can be life threatening.39–41 This is a consequence of two fac-
tors: the difficulty in securing control because of retraction of
the vascular stump into the sacral foramen and the high
hydrostatic pressure of the presacral venous system. The pre-
sacral veins are avalvular and communicate via basivertebral
veins with the internal vertebral venous system. The adventi-
tia of the basivertebral veins adheres firmly to the sacral
periosteum at the level of the ostia of the sacral foramina,
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mainly at the level of S3-4. With the patient in the lithotomy
position, the presacral veins can attain hydrostatic pressures
of 17–23 cm H2O, two to three times the normal pressure of
the inferior vena cava.40

The rectosacral fascia is an anteroinferiorly directed thick
fascial reflection from the presacral fascia at the S-4 level to
the fascia propria of the rectum just above the anorectal ring.42

The rectosacral fascia, classically known as the fascia of
Waldeyer, is an important landmark during posterior rectal
dissection.2,42

The visceral pelvic fascia of Denonvilliers is a tough fascial
investment that separates the extraperitoneal rectum anteri-
orly from the prostate and seminal vesicles or vagina.43

Therefore, three structures lie between the anterior rectal wall
and the seminal vesicles and prostate: anterior mesorectum,
fascia propria of the rectum, and Denonvilliers’ fascia. A con-
sensus has generally been reached about the anatomy of the
plane of posterior and lateral rectal dissection, but anteriorly,
the matter is more controversial. The anterior plane of rectal
dissection may not necessarily follow the same plane of
posterior and lateral dissection, and the use of the terms close
rectal, mesorectal, and extramesorectal have been recently
suggested to describe the available anterior planes.44 The
close rectal or perimuscular plane lies inside the fascia pro-
pria of the rectum and therefore it is more difficult and bloody
than the mesorectal plane. The mesorectal plane represents
the continuation of the same plane of posterior and lateral dis-
section of the rectum. This is a natural anatomic plane and
consequently more appropriate for most rectal cancers.
Finally, the extramesorectal plane involves resection of the
Denonvilliers’ fascia, with exposure of prostate and seminal
vesicles, and is associated with high risk of mixed parasym-
pathetic and sympathetic injury because of damage of the
periprostatic plexus.

Urogenital Considerations

Identification of the ureters is advisable to avoid injury to their
abdominal or pelvic portions during colorectal operations. On
both sides, the ureters rest on the psoas muscle in their infero-
medial course; they are crossed obliquely by the spermatic
vessels anteriorly and the genitofemoral nerve posteriorly. In
its pelvic portion, the ureter crosses the pelvic brim in front of
or a little lateral to the bifurcation of the common iliac artery,
and descends abruptly between the peritoneum and the inter-
nal iliac artery. Before entering the bladder in the male, the vas
deferens crosses lateromedially on its superior aspect. In the
female, as the ureter traverses the posterior layer of the broad
ligament and the parametrium close to the side of the neck of
the uterus and upper part of the vagina, it is enveloped by the
vesical and vaginal venous plexuses and is crossed above and
lateromedially by the uterine artery.

Arterial Supply of the Rectum and Anal Canal

The superior hemorrhoidal artery is the continuation of the
inferior mesenteric artery, once it crosses the left iliac vessels.

The artery descends in the sigmoid mesocolon to the level of
S-3 and then to the posterior aspect of the rectum. In 80% of
cases, it bifurcates into right, usually wider, and left terminal
branches; multiple branches are present in 17%.45 These divi-
sions, once within the submucosa of the rectum, run straight
downward to supply the lower rectum and the anal canal.
Approximately five branches reach the level of the rectal
columns, and condense in capillary plexuses, mostly at the
right posterior, right anterior, and left lateral positions, corre-
sponding to the location of the major internal hemorrhoidal
groups.

The superior and inferior hemorrhoidal arteries represent
the major blood supply to the anorectum. In addition, it is also
supplied by the internal iliac arteries.

The contribution of the middle hemorrhoidal artery varies
with the size of the superior hemorrhoidal artery; this may
explain its controversial anatomy. Some authors report
absence of the middle hemorrhoidal artery in 40% to 88%46,47

whereas others identify it in 94% to 100% of specimens.45 It
originates more frequently from the anterior division of the
internal iliac or the pudendal arteries, and reaches the rectum.
The middle hemorrhoidal artery reaches the lower third of the
rectum anterolaterally, close to the level of the pelvic floor
and deep to the levator fascia. It therefore does not run in the
lateral ligaments, which are inclined posterolaterally.2 The
middle hemorrhoidal artery is more prone to be injured dur-
ing low anterior resection, when anterolateral dissection of
the rectum is performed close to the pelvic floor and the
prostate and seminal vesicles or upper part of the vagina are
being separated.37 The anorectum has a profuse intramural
anastomotic network, which probably accounts for the fact
that division of both superior and middle hemorrhoidal arter-
ies does not result in necrosis of the rectum.

The paired inferior hemorrhoidal arteries are branches of
the internal pudendal artery, which in turn is a branch of the
internal iliac artery. The inferior hemorrhoidal artery arises
within the pudendal canal and is throughout its course entirely
extrapelvic. It traverses the obturator fascia, the ischiorectal
fossa, and the external anal sphincter to reach the submucosa
of the anal canal, ultimately ascending in this plane.
Klosterhalfen et al.4 performed postmortem angiographic,
manual, and histologic evaluations and demonstrated that in
85% of cases the posterior commissure was less well per-
fused than were the other sections of the anal canal. In addi-
tion, the blood supply could be jeopardized by contusion of
the vessels passing vertically through the muscle fibers of the
internal anal sphincter with increased sphincter tone. The
resulting decreased blood supply could lead to ischemia at
the posterior commissure, in a pathogenetic model of pri-
mary anal fissure.

Venous Drainage and Lymphatic Drainage of the
Rectum and Anal Canal

The anorectum also drains, via middle and inferior hemor-
rhoidal veins, to the internal iliac vein and then to the inferior
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vena cava. Although it is still a controversial subject, the pres-
ence of communications among these three venous systems
may explain the lack of correlation between portal hyperten-
sion and hemorrhoids.48 The paired inferior and middle hem-
orrhoidal veins and the single superior hemorrhoidal vein
originate from three anorectal arteriovenous plexuses. The
external hemorrhoidal plexus, situated subcutaneously around
the anal canal below the dentate line, constitutes when dilated
the external hemorrhoids. The internal hemorrhoidal plexus is
situated submucosally, around the upper anal canal and above
the dentate line. The internal hemorrhoids originate from this
plexus. The perirectal or perimuscular rectal plexus drains to
the middle and inferior hemorrhoidal veins.

Lymph from the upper two-thirds of the rectum drains
exclusively upward to the inferior mesenteric nodes and then
to the paraaortic nodes. Lymphatic drainage from the lower
third of the rectum occurs not only cephalad, along the supe-
rior hemorrhoidal and inferior mesentery arteries, but also lat-
erally, along the middle hemorrhoidal vessels to the internal
iliac nodes. Studies using lymphoscintigraphy have failed to
demonstrate communications between inferior mesenteric
and internal iliac lymphatics.49 In the anal canal, the dentate
line is the landmark for two different systems of lymphatic
drainage: above, to the inferior mesenteric and internal iliac
nodes, and below, along the inferior rectal lymphatics to the
superficial inguinal nodes, or less frequently along the infe-
rior hemorrhoidal artery. In the female, drainage at 5 cm
above the anal verge in the lymphatic may also spread to the
posterior vaginal wall, uterus, cervix, broad ligament, fallop-
ian tubes, ovaries, and cul-de-sac, and at 10 cm above the anal
verge, spread seems to occur only to the broad ligament and
cul-de-sac.50

Innervation of the Rectum and Anal Canal

Innervation of the Rectum

The sympathetic supply of the rectum and the left colon arises
from L-1, L-2, and L-3 (Figure 1-4A and B). Preganglionic
fibers, via lumbar sympathetic nerves, synapse in the preaor-
tic plexus, and the postganglionic fibers follow the branches
of the inferior mesenteric artery and superior rectal artery to
the left colon and upper rectum. The lower rectum is inner-
vated by the presacral nerves, which are formed by fusion of
the aortic plexus and lumbar splanchnic nerves. Just below the
sacral promontory, the presacral nerves form the hypogastric
plexus (or superior hypogastric plexus). Two main hypogas-
tric nerves, on either side of the rectum, carry sympathetic
innervation from the hypogastric plexus to the pelvic plexus.
The pelvic plexus lies on the lateral side of the pelvis at the
level of the lower third of the rectum, adjacent to the lateral
stalks.

The parasympathetic fibers to the rectum and anal canal
emerge through the sacral foramen and are called the nervi
erigentes (S-2, S-3, and S-4). They pass laterally, forward,
and upward to join the sympathetic hypogastric nerves at the
pelvic plexus. From the pelvic plexus, combined postgan-

glionic parasympathetic and sympathetic fibers are distrib-
uted to the left colon and upper rectum via the inferior mesen-
teric plexus, and directly to the lower rectum and upper anal
canal. The periprostatic plexus, a subdivision of the pelvic
plexus situated on Denonvilliers’ fascia, supplies the prostate,
seminal vesicles, corpora cavernosa, vas deferens, urethra,
ejaculatory ducts, and bulbourethral glands. Sexual function
is regulated by cerebrospinal, sympathetic, and parasympa-
thetic components. Erection of the penis is mediated by both
parasympathetic (arteriolar vasodilatation) and sympathetic
inflow (inhibition of vasoconstriction).

All pelvic nerves lie in the plane between the peritoneum
and the endopelvic fascia and are in danger of injury during
rectal dissection. Permanent bladder paresis occurs in 7% to
59% of patients after abdominoperineal resection of the rec-
tum51; the incidence of impotence is reported to range from
15% to 45%, and that of ejaculatory dysfunction from 32% to
42%.52 The overall incidence of sexual dysfunction after proc-
tectomy has been reported to reach 100% when wide dissec-
tion is performed for malignant disease53–55; however, this
kind of procedure is unnecessary and these rates are much
lower for benign conditions, such as inflammatory bowel dis-
ease (0% to 6%).53,54,56,57 Dissections performed for benign
conditions are undertaken closer to the bowel wall, thus
reducing the possibility of nerve injury.58

Trauma to the autonomic nerves may occur at several
points. During high ligation of the inferior mesenteric artery,
close to the aorta, the sympathetic preaortic nerves may be
injured. Division of both superior hypogastric plexus and
hypogastric nerves may occur also during dissection at the
level of the sacral promontory or in the presacral region. In
such circumstances, sympathetic denervation with intact
nervi erigentes results in retrograde ejaculation and bladder
dysfunction. The nervi erigentes are located in the posterolat-
eral aspect of the pelvis, and at the point of fusion with the
sympathetic nerves are closely related to the middle hemor-
rhoidal artery. Injury to these nerves will completely abolish
erectile function.56 The pelvic plexus may be damaged either
by excessive traction on the rectum, particularly laterally, or
during division of the lateral stalks when this is performed
close to the lateral pelvic wall. Finally, dissection near the
seminal vesicles and prostate may damage the periprostatic
plexus, leading to a mixed parasympathetic and sympathetic
injury. This can result in erectile impotence as well as a
flaccid, neurogenic bladder. Sexual complications after rectal
surgery are readily evident in men but are probably under-
diagnosed in women.59

Anal Canal

The internal anal sphincter is supplied by sympathetic (L-5)
and parasympathetic nerves (S-2, S-3, and S-4) following the
same route as the nerves to the rectum. The external anal
sphincter is innervated on each side by the inferior rectal
branch of the pudendal nerve (S-2 and S-3) and by the per-
ineal branch of S-4. Despite the fact that the puborectalis and
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external anal sphincter have somewhat different innervations,
these muscles seem to act as an indivisible unit.14 After uni-
lateral transection of a pudendal nerve, external anal sphinc-
ter function is still preserved because of the crossover of the
fibers at the spinal cord level.

Anal sensation is carried in the inferior rectal branch of the
pudendal nerve and is thought to have a role in maintenance
of anal continence. The upper anal canal contains a rich pro-
fusion of both free and organized sensory nerve endings,
especially in the vicinity of the anal valves.60 Organized nerve
endings include Meissner’s corpuscles (touch), Krause’s
bulbs (cold), Golgi-Mazzoni bodies (pressure), and genital
corpuscles (friction).

Anorectal Spaces

The potential spaces of clinical significance in close relation to
the anal canal and rectum include: ischiorectal, perianal, inter-
sphincteric, submucosal, superficial postanal, deep postanal,
supralevator, and retrorectal spaces (Figure 1-5A and B).

The ischiorectal fossa is subdivided by a thin horizontal
fascia into two spaces: the perianal and ischiorectal. The
ischiorectal space comprises the upper two-thirds of the
ischiorectal fossa. It is pyramid-shaped, situated on both sides
between the anal canal and the lower part of the rectum medi-
ally, and the side wall of the pelvis laterally.61 The apex is at
the origin of the levator ani muscle from the obturator fascia;
the base is the perianal space. Anteriorly, the fossa is bounded
by the urogenital diaphragm and transversus perinei muscle.
Posterior to the ischiorectal fossa is the sacrotuberous liga-
ment and the inferior border of the gluteus maximus. On the
superolateral wall, the pudendal nerve and the internal puden-
dal vessels run in the pudendal canal (Alcock’s canal). The
ischiorectal fossa contains fat and the inferior rectal vessels
and nerves.

The perianal space surrounds the lower part of the anal
canal and contains the external hemorrhoidal plexus, the sub-
cutaneous part of the external anal sphincter, the lowest part
of the internal anal sphincter, and fibers of the longitudinal
muscle. This space is the typical site of anal hematomas,
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FIGURE 1-4. A, B Innervation of the colon, rectum, and anal canal.
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FIGURE 1-4. A, B (Continued)

perianal abscesses, and anal fistula tracts. The perianal space
is continuous with the subcutaneous fat of the buttocks later-
ally and extends into the intersphincteric space medially. The
intersphincteric space is a potential space between the inter-
nal and external anal sphincters. It is important in the genesis
of perianal abscess, because most of the anal glands end 
in this space. The submucous space is situated between the
internal anal sphincter and the mucocutaneous lining of the
anal canal. This space contains the internal hemorrhoidal
plexus and the muscularis submucosae ani. Above, it is con-
tinuous with the submucous layer of the rectum, and, inferi-
orly, it ends at the level of the dentate line.

The superficial postanal space is interposed between the
anococcygeal ligament and the skin. The deep postanal space,
also known as the retro-sphincteric space of Courtney, is sit-
uated between the anococcygeal ligament and the anococ-
cygeal raphe. Both postanal spaces communicate posteriorly
with the ischiorectal fossa and are the sites of horseshoe
abscesses.

The supralevator spaces are situated between the peritoneum
superiorly and the levator ani inferiorly. Medially, these bilat-

eral spaces are limited by the rectum, and laterally by the obtu-
rator fascia. Supralevator abscesses may occur as a result of
upward extension of a cryptoglandular infection or develop
from a pelvic origin. The retrorectal space is located between
the fascia propria of the rectum anteriorly and the presacral fas-
cia posteriorly. Laterally are the lateral rectal ligaments and
inferiorly the rectosacral ligament, and above the space is con-
tinuous with the retroperitoneum. The retrorectal space is a site
for embryologic remnants and rare presacral tumors.

Pelvic floor musculature

The muscles within the pelvis can be divided into three cate-
gories: 1) the anal sphincter complex; 2) pelvic floor muscles;
and 3) muscles that line the sidewalls of the osseous pelvis.61

Muscles in this last category form the external boundary of
the pelvis and include the obturator internus and piriform.
These muscles, compared with the other two groups, lack
clinical relevance to anorectal diseases; however, they provide
an open communication for pelvic infection to reach
extrapelvic spaces. For example, infection from the deep
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FIGURE 1-5. Para-anal and pararectal spaces. A Frontal view. B Lateral view.



postanal space, originated from posterior midline glands, can
track along the obturator internus fascia and reach the
ischiorectal fossa.

The anal sphincter and pelvic floor muscles, based on phy-
logenetic studies, derive from two embryonic cloaca groups,
respectively, sphincteric and lateral compressor.62 The sphinc-
teric group is present in almost all animals. In mammals, this
group is divided into ventral (urogenital) and dorsal (anal)
components.63 In primates, the latter form the external anal
sphincter. The lateral compressor or pelvicaudal group con-
nects the rudimentary pelvis to the caudal end of the vertebral
column. This group is more differentiated and subdivided into
lateral and medial compartments only in reptiles and mam-
mals. The homolog of the lateral compartment is the ischio-
coccygeus, and of the medial, pelvicaudal compartment, the
pubococcygeus and ileococcygeus. In addition, most primates
possess a variably sized group of muscle fibers close to the
inner border of the medial pelvicaudal muscle, which attaches
the rectum to the pubis. In humans, the fibers are more dis-
tinct and known as the puborectalis muscle.

Levator Ani

The levator ani muscle, or pelvic diaphragm, is the major
component of the pelvic floor. It is a pair of broad, sym-
metric sheets composed of three striated muscles: ileococ-
cygeus, pubococcygeus, and puborectalis (Figure 1-6A and
B). A variable fourth component, the ischiococcygeus or
coccygeus, is rudimentary in humans and represented by
only a few muscle fibers on the surface of the sacrospinous
ligament. The levator ani is supplied by sacral roots on its
pelvic surface (S-2, S-3, and S-4) and by the perineal branch
of the pudendal nerve on its inferior surface. The puborec-
talis muscle receives additional innervation from the inferior
rectal nerves.

The ileococcygeus muscles arise from the ischial spine and
posterior part of the obturator fascia and course inferiorly and
medially to insert into the lateral aspects of S-3 and S-4, the
coccyx, and the anococcygeal raphe. The pubococcygeus
arises from the posterior aspect of the pubis and the anterior
part of the obturator fascia; it runs dorsally alongside the
anorectal junction to decussate with fibers of the opposite side
at the anococcygeal raphe and insert into the anterior surface
of the fourth sacral and first coccygeal segments.

The pelvic floor is “incomplete” in the midline where the
lower rectum, urethra, and either the dorsal vein of the penis
in men, or the vagina in women, pass through it. This defect
is called the levator hiatus and consists of an elliptic space sit-
uated between the two pubococcygeus muscles. The hiatal
ligament, originating from the pelvic fascia, keeps the intrahi-
atal viscera together and prevents their constriction during
contraction of the levator ani. A possible (but controversial)
dilator function has been attributed to the anococcygeal raphe
because of its crisscross arrangement.14

The puborectalis muscle is a strong, U-shaped loop of stri-
ated muscle that slings the anorectal junction to the posterior
aspect of the pubis (Figure 1-7). The puborectalis is the most
medial portion of the levator ani muscle. It is situated imme-
diately cephalad to the deep component of the external
sphincter. Because the junction between the two muscles is
indistinct and they have similar innervation (pudendal
nerve), the puborectalis has been regarded by some authors
as a part of the external anal sphincter and not of the levator
ani complex.14,15 Anatomic and phylogenetic studies suggest
that the puborectalis may be a part of the levator ani63 or
of the external anal sphincter.24,62 Embryologically, the pub-
orectalis has a common primordium with the ileococcygeus
and pubococcygeus muscles, and it is never connected with
the external anal sphincter during the different stages of
development.6 In addition, neurophysiologic studies have
implied that the innervation of these muscles may not be the
same, because stimulation of the sacral nerves results in elec-
tromyographic activity in the ipsilateral puborectalis muscle
but not in the external anal sphincter.64 Currently, because of
this controversy, the puborectalis has been considered to
belong to both muscular groups, the external anal sphincter
and the levator ani.65

The Anorectal Ring and the Anorectal Angle

Two anatomic structures of the junction of the rectum and
anal canal are related to the puborectalis muscle: the anorec-
tal ring and the anorectal angle. The anorectal ring, a term
coined by Milligan and Morgan,10 is a strong muscular ring
that represents the upper end of the sphincter, more precisely
the puborectalis, and the upper border of the internal anal
sphincter, around the anorectal junction. Despite its lack of
embryologic significance, it is an easily recognized boundary
of the anal canal appreciated on physical examination, and it
is of clinical relevance, because division of this structure dur-
ing surgery for abscesses or fistula inevitably results in fecal
incontinence.

The anorectal angle is thought to be the result of the
anatomic configuration of the U-shaped sling of puborectalis
muscle around the anorectal junction. Whereas the anal
sphincters are responsible for closure of the anal canal to
retain gas and liquid stool, the puborectalis muscle and the
anorectal angle are designed to maintain gross fecal conti-
nence. Different theories have been postulated to explain the
importance of the puborectalis and the anorectal angle in the
maintenance of fecal continence. Parks et al.66 opined that
increasing intraabdominal pressure forces the anterior rectal
wall down into the upper anal canal, occluding it by a type of
flap valve mechanism that creates an effective seal.
Subsequently, it has been demonstrated that the flap mecha-
nism does not occur. Instead, a continuous sphincteric occlu-
sion-like activity that is attributed to the puborectalis is
noted.67,68
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FIGURE 1-6. Levator ani muscle. A Superior. B Inferior surface.

Colon

General Considerations

The colon is a capacious tube that roughly surrounds the
loops of small intestine as an arch. Named from the Greek
koluein (“to retard”), the colon is variable in length, averaging

approximately 150 cm, which corresponds to one-quarter the
length of the small intestine. Its diameter can be substantially
augmented by distension, it gradually decreases from 7.5 cm
at the cecum to 2.5 cm at the sigmoid. In humans, the colon
is described to be somewhere between the short, straight type
with a rudimentary cecum, such as that of the carnivores, and



a long sacculated colon with a capacious cecum, such as that
of the herbivores.

Anatomic differences between the small and large intestines
include position, caliber, degree of fixation, and, in the colon,
the presence of three distinct characteristics: the taeniae coli,
the haustra, and the appendices epiploicae. The three taeniae
coli, anterior (taenia libera), posteromedial (taenia mesocol-
ica), and posterolateral (taenia omentalis), represent bands of
the outer longitudinal coat of muscle that traverse the colon
from the base of the appendix to the rectosigmoid junction,
where they merge. The muscular longitudinal layer is actually
a complete coat around the colon, although it is considerably
thicker at the taeniae.69 The haustra or haustral sacculations are
outpouchings of bowel wall between the taeniae; they are
caused by the relative shortness of the taeniae, about one-sixth
shorter than the length of the bowel wall.13 The haustra are
separated by the plicae semilunares or crescentic folds of the
bowel wall, which give the colon its characteristic radi-
ographic appearance when filled with air or barium. The
appendices epiploicae are small appendages of fat that
protrude from the serosal aspect of the colon.

Cecum

The cecum is the sacculated segment (Latin caecus, “blind”)
of the large bowel that projects downward as a 6- to 8-cm

blind pouch below the entrance of the ileum. Usually situated
in the right iliac fossa, the cecum is almost entirely, or at least
in its lower half, invested with peritoneum. However, its
mobility is usually limited by a small mesocecum. The ileum
terminates in the posteromedial aspect of the cecum; the
angulation between these two structures is maintained by the
superior and inferior ileocecal ligaments. These ligaments,
along with the mesentery of the appendix, form three perice-
cal recesses or fossae: superior ileocecal, inferior ileocecal,
and retrocecal. Viewed from the cecal lumen, the ileocecal
junction is represented by a narrow, transversely situated, slit-
like opening known as the ileocecal valve or the valve de
Bauhin. At either end, the two prominent semilunar lips of the
valve fuse and continue as a single frenulum of mucosa.
A circular sphincter, the ileocecal sphincter, originates from a
slight thickening of the muscular layer of the terminal ileum.
A competent ileocecal valve is related to the critical closed-
loop type of colonic obstruction. However, ileocecal compe-
tence is not always demonstrated on barium enema studies.
Instead of preventing reflux of colonic contents into the
ileum, the ileocecal valve regulates ileal emptying. The ileo-
cecal sphincter seems to relax in response to the entrance of
food into the stomach.70 As in the gastroesophageal junction,
extrasphincteric factors such as the ileocecal angulation
apparently have a role in the prevention of reflux from the
colon to the ileum.71
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Appendix

The vermiform appendix is an elongated diverticulum that
arises from the posteromedial aspect of the cecum about 3.0
cm below the ileocecal junction. Its length varies from 2 to
20 cm (mean, 8–10 cm), and it is approximately 5 mm in
diameter. The appendix, because of its great mobility, may
occupy a variety of positions, possibly at different times in
the same individual. It has been estimated that in 85% to 95%
of cases, the appendix lies posteromedial on the cecum
toward the ileum, but other positions include retrocecal,
pelvic, subcecal, pre-ileal and retroileal.72–74 The confluence
of the three taeniae is a useful guide in locating the base of
the appendix. The mesoappendix, a triangular fold attached
to the posterior leaf of the mesentery of the terminal ileum,
usually contains the appendicular vessels close to its free
edge.

Ascending Colon

The ascending colon is approximately 15 cm long. It ascends,
from the level of the ileocecal junction to the right colic or
hepatic flexure, laterally to the psoas muscle and anteriorly to
the iliacus, the quadratus lumborum, and the lower pole of the
right kidney. The ascending colon is covered with peritoneum
anteriorly and on both sides. In addition, fragile adhesions
between the right abdominal wall and its anterior aspect,
known as Jackson’s membrane, may be present. Like the
descending colon on its posterior surface, the ascending colon
is devoid of peritoneum, which is instead replaced by an areo-
lar tissue (fascia of Toldt) resulting from an embryologic
process of fusion or coalescence of the mesentery to the pos-
terior parietal peritoneum. In the lateral peritoneal reflection,
this process is represented by the white line of Toldt, which is
more evident at the descending-sigmoid junction. This line
serves as a guide for the surgeon when the ascending, descend-
ing, or sigmoid colon is mobilized. At the visceral surface of
the right lobe of the liver and lateral to the gallbladder, the
ascending colon turns sharply medially and slightly caudad
and ventrally to form the right colic (hepatic) flexure. This
flexure is supported by the nephrocolic ligament and lies
immediately ventral to the lower part of the right kidney and
over the descending duodenum.

Transverse Colon

The transverse colon is approximately 45 cm long, the
longest segment of the large bowel. It crosses the abdomen,
with an inferior curve immediately caudad to the greater cur-
vature of the stomach. The transverse colon is relatively fixed
at each flexure, and, in between, it is suspended by a 10- to
15-cm-wide area which provides variable mobility; the nadir
of the transverse colon may reach the hypogastrium. The
transverse colon is completely invested with peritoneum, but
the greater omentum is fused on its anterosuperior aspect.
The left colic or splenic flexure is situated beneath the lower

angle of the spleen and firmly attached to the diaphragm by
the phrenocolic ligament, which also forms a shelf to support
the spleen. Because of the risk for hemorrhage, mobilization
of the splenic flexure should be approached with great
care, preceded by dissection upward along the descending
colon and medially to laterally along the transverse colon
toward the splenic flexure. This flexure, when compared
with the hepatic flexure, is more acute, higher, and more
deeply situated.

Descending Colon

The descending colon courses downward from the splenic
flexure to the brim of the true pelvis, a distance of approx-
imately 25 cm.32 Similarly to the ascending colon, the
descending colon is covered by peritoneum only on its
anterior and lateral aspects. Posteriorly, it rests directly
against the left kidney and the quadratus lumborum and
transversus abdominis muscles. However, the descending
colon is narrower and more dorsally situated than the
ascending colon.

Sigmoid Colon

The sigmoid colon is commonly a 35- to 40-cm-long, mobile,
omega-shaped loop completely invested by peritoneum; how-
ever, it varies greatly in length and configuration. The
mesosigmoid is attached to the pelvic walls in an inverted V
shape, resting in a recess known as the intersigmoid fossa.
The left ureter lies immediately underneath this fossa and is
crossed on its anterior surface by the spermatic, left colic, and
sigmoid vessels. Both the anatomy and function of the
rectosigmoid junction have been matters of substantial
controversy. As early as 1833, it was postulated that the sig-
moid could have a role in continence as the fecal reservoir,
based on the observation that the rectum is usually emptied
and contracted.74 Since then, a thickening of the circular mus-
cular layer between the rectum and sigmoid has been
described and diversely termed the sphincter ani tertius, rec-
tosigmoid sphincter, and pylorus sigmoidorectalis, and it has
probably been mistaken for one of the transverse folds of the
rectum.75–79 The rectosigmoid junction has been frequently
regarded by surgeons as an indistinct zone, a region compris-
ing the last 5–8 cm of sigmoid and the uppermost 5 cm of the
rectum.32,80 However, others have considered it a clearly
defined segment, because it is the narrowest portion of the
large intestine; in fact, it is usually characterized endoscopi-
cally as a narrow and sharply angulated segment.81 According
to a study in human cadavers, the rectosigmoid junction,
macroscopically identified as the point where the taenia libera
and the taenia omentalis fuse to form a single anterior taenia
and where both haustra and mesocolon terminate, is situated
6–7 cm below the sacral promontory.5 With microdissection,
this segment is characterized by conspicuous strands of lon-
gitudinal muscle fibers and the presence of curved intercon-
necting fibers between the longitudinal and circular muscle
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layers, resulting in a delicate syncytium of smooth muscle
that allows synergistic interplay between the two layers. The
rectosigmoid does not fit the anatomic definition of a sphinc-
ter as “a band of thickened circular muscle that closes the
lumen by contraction and of a longitudinal muscle that dilates
it”; however, this segment may be regarded as a functional
sphincter because mechanisms of active dilation and passive
“kinking” occlusion do exist.81

Blood Supply

The superior and inferior mesenteric arteries nourish the entire
large intestine, and the limit between the two territories is the
junction between the proximal two-thirds and the distal third
of the transverse colon. This represents the embryologic divi-
sion between the midgut and the hindgut. The superior mesen-
teric artery originates from the aorta behind the superior
border of the pancreas at L-1 and supplies the cecum, appen-
dix, ascending colon, and most of the transverse colon. After
passing behind the neck of the pancreas and anteromedial to
the uncinate process, the superior mesenteric artery crosses the
third part of the duodenum and continues downward and to the
right along the base of the mesentery. From its left side arises
a series of 12–20 jejunal and ileal branches. From its right side
arises the colic branches: middle, right, and ileocolic arteries.
The ileocolic, the most constant of these vessels, bifurcates
into a superior or ascending branch, which communicates with
the descending branch of the right colic artery, and an inferior
or descending branch, which gives off the anterior cecal, pos-
terior cecal, and appendicular and ileal divisions.82 The right
colic artery may also arise from the ileocolic or middle colic
arteries and is absent in 2% to 18% of specimens.45,82,83 It sup-
plies the ascending colon and hepatic flexure through its
ascending and descending branches, both of them joining with
neighboring vessels to contribute to the marginal artery. The
middle colic artery is the highest of the three colic branches of
the superior mesenteric artery, arising close to the inferior bor-
der of the pancreas. Its right branch supplies the right trans-
verse colon and hepatic flexure, anastomosing with the
ascending branch of the right colic artery. Its left branch sup-
plies the distal half of the transverse colon. Anatomic varia-
tions of this artery include absence in 4% to 20% of cases and
the presence of an accessory middle colic artery in 10%; the
middle colic artery can be the main supply to the splenic flex-
ure in about 33% of cases.82,84

The inferior mesenteric artery originates from the left ante-
rior surface of the aorta, 3–4 cm above its bifurcation at the
level of L2-3, and runs downward and to the left to enter the
pelvis. Within the abdomen, the inferior mesenteric artery
branches into the left colic artery and two to six sigmoidal
arteries. After crossing the left common iliac artery, it acquires
the name superior hemorrhoidal artery (superior rectal artery).
The left colic artery, the highest branch of the inferior mesen-
teric artery, bifurcates into an ascending branch, which runs
upward to the splenic flexure to contribute to the arcade of

Riolan, and a descending branch, which supplies most of the
descending colon. The sigmoidal arteries form arcades within
the sigmoid mesocolon, resembling the small-bowel vascula-
ture, and anastomose with branches of the left colic artery
proximally, and with the superior hemorrhoidal artery distally.
The marginal artery terminates within the arcade of sigmoidal
arteries. The superior hemorrhoidal artery is the continuation
of the inferior mesenteric artery, once it crosses the left iliac
vessels. The artery descends in the sigmoid mesocolon to the
level of S-3 and then to the posterior aspect of the rectum. In
80% of cases, it bifurcates into right and left terminal
branches; multiple branches are present in 17%.45 These divi-
sions, once within the submucosa of the rectum, run straight
downward to supply the lower rectum and the anal canal.

The venous drainage of the large intestine basically follows
its arterial supply. Blood from the right colon, via the superior
mesenteric vein, and from left colon and rectum, via the infe-
rior mesenteric vein, reaches the intrahepatic capillary bed
through the portal vein.

Collateral Circulation

The anatomy of the mesenteric circulation is still a matter of
controversy, and this may in part be related to the inherent
confusion of the use of eponyms. The central anastomotic
artery connecting all colonic mesenteric branches, first
described by Haller85 in 1786, later became known as the
marginal artery of Drummond, because this author was the
first to demonstrate its surgical significance (1913).86,87

Subsequently, discontinuity of the marginal artery has been
shown at the lower ascending colon, and especially at the left
colic flexure and the sigmoid colon. This potential hypovas-
cularity is a source of concern during colonic resection. The
splenic flexure comprises the watershed between midgut and
hindgut supplies (Griffiths’ critical point); this anastomosis is
of variable magnitude, and it may be absent in about 50% of
cases.88 For this reason, ischemic colitis usually affects or is
most severe near the splenic flexure.89,90 Another potential
area of discontinuity of the marginal artery is the Sudeck’s
critical point, situated between the lowest sigmoid and the
superior hemorrhoidal arteries; however, surgical experience
and radiological studies have both demonstrated adequate
communications between these vessels.91 There is also a col-
lateral network involving middle hemorrhoidal, internal iliac,
and external iliac arteries which could potentially prevent
gangrene of the pelvis and even the lower extremities in case
of occlusion of the distal aorta.92,93

The term arc of Riolan was vaguely defined as the commu-
nication between superior and inferior mesenteric arteries in
the author’s original work. Later, the eponym marginal artery
of Drummond confused the subject.94 In 1964, Moskowitz
et al.95 proposed another term, meandering mesenteric artery,
and differentiated it from the marginal artery of Drummond.
The meandering mesenteric artery is a thick and tortuous ves-
sel that makes a crucial communication between the middle

1. Anatomy and Embryology of the Colon, Rectum, and Anus 15



colic artery and the ascending branch of the left colic artery,
especially in advanced atherosclerotic disease.94 The presence
of the meandering mesenteric artery indicates severe stenosis
of either the superior mesenteric artery (retrograde flow) or
inferior mesenteric artery (antegrade flow).

Lymphatic Drainage

The submucous and subserous layers of the colon and rectum
have a rich network of lymphatic plexuses, which drain into
an extramural system of lymph channels and follow their vas-
cular supply.50 Colorectal lymph nodes are classically divided
into four groups: epiploic, paracolic, intermediate, and princi-
pal.96 The epiploic group lies on the bowel wall under the
peritoneum and in the appendices epiploicae; they are more
numerous in the sigmoid and are known in the rectum as the
nodules of Gerota. The lymphatic drainage from all parts of
the colon follows its vascular supply. The paracolic nodes are
situated along the marginal artery and on the arcades; they are
considered to have the most numerous filters. The intermedi-
ate nodes are situated on the primary colic vessels, and the
main or principal nodes on the superior and inferior mesen-
teric vessels. The lymph then drains to the cisterna chyli via
the paraaortic chain of nodes. Colorectal carcinoma staging
systems are based on the neoplastic involvement of these
various lymph node groups.

Innervation

The sympathetic and parasympathetic components of the
autonomic innervation of the large intestine closely follow the
blood supply. The sympathetic supply of the right colon
originates from the lower six thoracic segments. These tho-
racic splanchnic nerves reach the celiac, preaortic, and supe-
rior mesenteric ganglia, where they synapse. The
postganglionic fibers then course along the superior mesen-
teric artery to the small bowel and right colon. The parasym-
pathetic supply comes from the right (posterior) vagus nerve
and celiac plexus. The fibers travel along the superior mesen-
teric artery, and finally synapse with cells in the autonomic
plexuses within the bowel wall. The sympathetic supply of
the left colon and rectum arises from L-1, L-2, and L-3.
Preganglionic fibers, via lumbar sympathetic nerves, synapse
in the preaortic plexus, and the postganglionic fibers follow
the branches of the inferior mesenteric artery and superior
rectal artery to the left colon and upper rectum.

Embryology

Anus and Rectum

The distal colon, rectum, and the anal canal above the dentate
line are all derived from the hindgut. Therefore, this segment
is supplied by the hindgut (inferior mesenteric) artery, with
corresponding venous and lymphatic drainage. Its parasym-

pathetic outflow comes from S-2, S-3, and S-4 via splanchnic
nerves.

The dentate line marks the fusion between endodermal and
ectodermal tubes, where the terminal portion of the hindgut or
cloaca fuses with the proctodeum, an ingrowth from the anal
pit. The cloaca originates at the portion of the rectum below the
pubococcygeal line, whereas the hindgut originates above it.

Before the fifth week of development, the intestinal and uro-
genital tracts terminate in conjunction with the cloaca. During
the sixth to eighth weeks of fetal life, the urorectal septum or
fold of Tourneux migrates caudally and divides the cloacal
closing plate into an anterior urogenital plate and a posterior
anal plate (Figure 1-8). Any slight posterior shift in the posi-
tion of the septum during its descent will reduce the size of the
anal opening, giving rise to anorectal defects.

The cloacal part of the anal canal, which has both endoder-
mal and ectodermal elements, forms the anal transitional zone
after breakdown of the anal membrane.73 During the 10th
week, the anal tubercles, a pair of ectodermal swellings
around the proctodeal pit, fuse dorsally to form a horseshoe-
shaped structure and anteriorly to create the perineal body.
The cloacal sphincter is separated by the perineal body into
urogenital and anal portions (external anal sphincter). The
internal anal sphincter is formed later (6th to 12th week) from
enlarging fibers of the circular layer of the rectum.6,97

In the female, the fused Müllerian ducts that will form the
uterus and vagina move downward to reach the urogenital
sinus about the sixteenth week. In the male, the site of the
urogenital membrane will be obliterated by fusion of the
genital folds and the sinus will become incorporated into the
urethra. The sphincters apparently migrate during their devel-
opment; the external sphincter grows cephalad and the inter-
nal sphincter moves caudally. Concomitantly, the longitudinal
muscle descends into the intersphincteric plane.6

Anorectal Malformations

The anorectal malformations can be traced to developmental
arrest at various stages of normal maturation. The Duhamel’s
theory of “syndrome of caudal regression” is supported by the
high incidence of spinal, sacral, and lower limb defects associ-
ated with these anomalies.98 In fact, associated anomalies, most
frequently skeleton and urinary defects, may occur in up to
70%.99 Digestive tract, particularly tracheoesophageal fistula or
esophageal stenosis, cardiac, and abdominal wall defects may
also occur in patients with anorectal anomalies. There is evi-
dence for familial occurrence of anorectal defects; the esti-
mated risk in a family of a second occurrence of some form of
imperforate anus is up to 50 times the normal chance.100

The proposed classification systems for the congenital mal-
formations of the anorectal region are usually either incom-
plete or complex. The most comprehensive system has been
proposed by Gough101 and Santulli,102 and takes into consider-
ation whether the rectum terminates above (anorectal defects)
or below (anal defects) the puborectalis sling (Table 1-1).
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Anal Defects

Anal Stenosis

Some degree of stricture of the rectum is present in 25% to
39% of infants, and only about 25% of these will show some
degree of disordered evacuation, but spontaneous dilation
occurs between 3 and 6 months of age in the vast majority of
patients.103 Although stenosis has been attributed to excessive
fusion of the anal tubercles, probably the cause is a posterior
shift in the position of the urorectal septum during its descent
at the sixth week of fetal life.101

Membranous Atresia

This defect, also known as “covered anus” is very rare. It is
characterized by presence of a thin membrane of skin between
the blind end of the anal canal and the surface. Most cases
occur in males and probably represent excessive posterior
closure of the urogenital folds.101

Anal Agenesis

The rectum extends below the puborectalis and ends, either
blindly, or more often, in an ectopic opening or fistula to the
perineum anteriorly, to the vulva, or urethra. Regardless of
the location of the ectopic orifice, the sphincter is present
at the normal site.

Anorectal Defects

Anorectal Agenesis

Anorectal agenesis more often affects males and represents
the most common type of “imperforate anus.” The rectum
ends well above the surface, the anus is represented by a dim-
ple, and the anal sphincter is usually normal. This malforma-
tion is the result of excessive obliteration of the embryonic
tailgut and the adjacent dorsal portion of the cloaca. The
descending urorectal septum reaches the dorsal wall of the
diminished cloaca, leaving a blindly ending colon above and
an isolated rectal membrane below.
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TABLE 1-1. Classification of anorectal malformations

A. Anal defects (“low” defects)
1. Anal stenosis
2. Membranous atresia (rare)
3. Anal agenesis

a. Without fistula
b. With fistula (ectopic anus)

B. Anorectal defects (“high” defects)
1. Anorectal agenesis

a. Without fistula
b. With fistula

2. Rectal atresia (“high” atresia)
C. Persistent cloaca

1. Rectal duplication
2. Developmental cysts

FIGURE 1-8. A Embryology of the large intestine. I. Sagittal sec-
tion of early embryo with the primitive tube at the third week of
development. II. Normal development of intestine. IIa: Midgut
loop within the umbilical cord (physiologic herniation); IIb:
midgut rotation and return to the abdomen; IIc: rotation complete
with wide retroperitoneal fixation of small bowel mesentery as
well as ascending and descending colon. III. Development of the
anus and rectum. IIIa: The hindgut, tailgut, and the allantois form
the cloaca; IIIb: at the sixth week, the urogenital septum grows to
separate the hindgut posteriorally and the allantois anteriorally;
IIIc: the rectum with the persistent anal membrane has been sepa-
rated from the urogenital structures. B Malformations of the
digestive systems. I, Nonrotation; II, incomplete rotation; III,
reversed rotation.



In most cases, there is a fistula or fibrous remnant connect-
ing the rectal ending to the urethra or vagina. Fistulae repre-
sent areas in the septum where the lateral ridges have joined
but failed to unite, although the more caudal union is com-
plete. High fistulae, vaginal and urethral, with anorectal age-
nesis originate as early as the sixth or seventh week, whereas
low fistulae (perineal) of anal ectopia originate in the eighth
or ninth week of fetal life.

Rectal Atresia or “High Atresia”

Although considered clinically as an anorectal defect, embry-
ologically this is the most caudal type of atresia of the large
intestine. The rectum and anal canal are separated from each
other by an atretic portion.

Persistent Cloaca

This is a rare condition that occurs only in female infants. It
results from the total failure of the urorectal septum to
descend, and therefore occurs at a very early stage of devel-
opment (10-mm stage).

Colon and Small Bowel

The primitive gut tube develops from the endodermal roof of
the yolk sac. At first, the primitive intestine is a straight tube
suspended in a sagittal plane on a common mesentery. At the
beginning of the third week of development, it can be divided
into three regions: the foregut in the head fold, the hindgut
with its ventral allantoic outgrowth in the smaller tail fold,
and, between these two portions, the midgut, which at this
stage opens ventrally into the yolk sac (Figure 1-8). The nor-
mal embryologic process of rotation of the intestinal tract
includes three stages, as outlined below.

First Stage: Physiologic Herniation of the Primitive
Digestive Tube

The first stage of rotation begins between the sixth and eighth
weeks of intrauterine life, when the primitive intestinal tube
elongates on its mesenteric around the superior mesenteric
artery and bulges through the umbilical cord as a temporary
physiologic herniation. This intraumbilical loop moves, at the
eighth week of embryologic development, counterclockwise
90° from the sagittal to the horizontal plane. The anomalies of
this stage are rare and include situs inversus, inverted duode-
num, and extroversion of the cloaca.

Second Stage: Return of the Midgut to the Abdomen

The second stage of gut rotation occurs at the 10th week of
intrauterine life. During this stage, the midgut loop returns to
the peritoneal cavity from the umbilical herniation, and simul-
taneously rotates 180° counterclockwise around the pedicle
formed by the mesenteric root. The prearterial segment of the
midgut or duodenojejunal loop returns first to the abdomen,

as the gut rotates counterclockwise. The duodenum comes to
lie behind the superior mesenteric artery. The postarterial seg-
ment or cecocolic loop also reduces and comes to lie in front
of the superior mesenteric artery. Anomalies of the second
stage are relatively more common than the ones originated
from the first stage and include nonrotation, malrotation,
reversed rotation, internal hernia, and omphalocele.

Third Stage: Fixation of the Midgut

The third stage of gut rotation starts after return of the gut to the
peritoneal cavity and ends at birth. The cecum, initially in the
upper abdomen, descends, migrating to the right lower quad-
rant, as counterclockwise rotation continues to 270°. After
completion of the sequential rotation of the gastrointestinal
tract, in the latter weeks of the first trimester, the process of
fixation initiates. Gradually, fusion of parts of the primitive
mesentery occurs, with fixation of the duodenum, and the
ascending and descending parts of the colon to the posterior
abdominal wall in their final position. Anomalies of this stage
are common and include mobile cecum, subhepatic or unde-
scended cecum, hyperdescent of the cecum, and persistent
colonic mesentery.

The midgut progresses below the major pancreatic papilla
to form the small intestine, the ascending colon, and the prox-
imal two-thirds of the transverse colon. This segment is sup-
plied by the midgut (superior mesenteric) artery, with
corresponding venous and lymphatic drainage.

The neuroenteric ganglion cells migrate from the neural
crest to the upper end of the alimentary tract and then follow
vagal fibers caudad. The sympathetic innervation of the
midgut and likewise the hindgut originates from T-8 to L-2,
via splanchnic nerves and the autonomic abdominopelvic
plexuses. The parasympathetic outflow to the midgut is
derived from the 10th cranial nerve (vagus) with pregan-
glionic cell bodies in the brain stem.

The distal colon (distal third of the transverse colon), the
rectum, and the anal canal above the dentate line are all
derived from the hindgut. Therefore, this segment is supplied
by the hindgut (inferior mesenteric) artery, with correspon-
ding venous and lymphatic drainage. Its parasympathetic out-
flow comes from S-2, S-3, and S-4 via splanchnic nerves.

Abnormalities of Rotation

Nonrotation

In this condition, the midgut loop returns to the peritoneal
cavity without the process of rotation, and, consequently, the
entire small bowel locates on the right side of the abdomen,
and the left colon is on the left side. This condition may be
entirely asymptomatic and constitute a finding at laparo-
tomies. However, it may complicate with volvulus affecting
the entire small bowel. The twist of the entire midgut loop on
its pedicle can occur, usually at the level of the duodenoje-
junal junction and the midtransverse colon, because of the
defective fixation of the mesenteric root.
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Malrotation

In malrotation, the cecum fails to complete the 360° rotation
around the superior mesenteric, and does not complete the
migration process. As a result of this failure in the migration
process, the malrotated cecum locates in the right upper quad-
rant and is fixed by lateral bands or adhesions. These bands
can overlie the distal part of the duodenum and cause extrinsic
compression.

Reversed Rotation

In this condition, the midgut rotates clockwise instead of
counterclockwise; consequently, the transverse colon locates
posteriorly and the duodenum anteriorly, in relation to the
mesenteric artery.

Omphalocele

Omphalocele is the retention of the midgut in the umbilical sac
as a result of failure of the gut to return to the peritoneal cavity.

Incomplete Attachment of Cecum and Mesentery

In normal conditions, the cecum is almost entirely, or at least in
its lower half, invested with peritoneum. However, its mobility
is usually limited by a small mesocecum. In approximately 5%
of individuals, the peritoneal covering is absent posteriorly; it
then rests directly on the iliacus and psoas major muscles.32

Alternatively, an abnormally mobile cecum-ascending colon,
resulting from an anomaly of fixation, can be found in 10% to
22% of individuals.104 In this case, a long mesentery is present,
and the cecum may assume varied positions. This lack of fixa-
tion may predispose to the development of volvulus.

Internal Hernias Around Ligament of Treitz

Both internal hernias and congenital obstructive bands or
adhesions are causes of congenital bowel obstruction, and
result from an anomaly during the process of fixation. This
failure may occur when the fusion of mesothelial layers is
incomplete or if it occurs between structures that are abnor-
mally rotated. Retroperitoneal hernias can occur in any
intraperitoneal fossae, particularly paraduodenal, paracecal,
and intersigmoid. The most common internal hernias result-
ing from abnormal fixation of the colon are right and left
paraduodenal hernias.103

Other Congenital Malformations of the Colon 
and Small Intestine

Proximal Colon Duplications

Duplication of the colon comprises three general groups of
congenital abnormalities: mesenteric cysts, diverticula, and
long colon duplication.105

Mesenteric cysts, similarly to the duplication cysts found at
the retroperitoneum and the mediastinum, are lined by intes-

tinal epithelium and a variable amount of smooth muscle.
These cysts lie in the mesentery of the colon or behind the rec-
tum, may be separable or inseparable from the bowel wall, and
usually present, as the size increases, either as a palpable mass
or intestinal obstruction. Diverticula are blind ending pouches
of variable lengths and arise either from the mesenteric or the
antimesenteric border of the bowel. They may have hetero-
topic gastric mucosa or pancreatic-type tissue. Long colon
duplication or tubular duplication of the colon is the rarest
form of duplication. Almost invariably, the two parts lie paral-
lel, sharing a common wall throughout most of their length;
frequently it involves the entire colon and rectum. Often, there
is an association of pelvic genitourinary anomalies.

Meckel’s Diverticulum

Meckel’s diverticulum is a remnant of the vitelline or
omphalomesenteric duct, arising from the antimesenteric bor-
der of the terminal ileum, usually within 50 cm of the ileoce-
cal valve.73 Associated abnormalities include persistence of a
fibrous band connecting the diverticulum to the umbilicus or
a patent omphalomesenteric duct, presence of ectopic mucosa
or aberrant pancreatic tissue (in more than half of asympto-
matic diverticula), and herniation of the diverticulum in an
indirect inguinal hernia (Littré’s hernia).

In most people, Meckel’s diverticulum is asymptomatic,
and according to autopsy series, it exists in 1% to 3% of the
general population.106 Surgical complications are more fre-
quent in infants and children and include hemorrhage from
ectopic gastric mucosa, intestinal obstruction resulting from
associated congenital bands or ileocolic intussusception,
diverticulitis, perforation, and umbilical discharge from a
patent omphalomesenteric duct.

Atresia of the Colon

Colonic atresia is a rare cause of intestinal obstruction; it rep-
resents only 5% of all forms of gastrointestinal atresia. It is
probably caused by a vascular accident occurring during
intrauterine life.104 Colonic atresia can be classified in three
basic types: 1) incomplete occlusion of the lumen by a mem-
branous diaphragm; 2) proximal end distal colonic segments
that end blindly and are joined by a cord-like remnant of the
bowel; and 3) complete separation of the proximal anal distal
blind segments with absence of a segment of megacolon.107

Colonic atresia may be variable in length and can occur at any
site in the colon, and its association with Hirschsprung’s dis-
ease has been reported.104

Hirschsprung’s Disease

Congenital megacolon is one of the most distressing of non-
lethal anomalies, and was promptly attached to Hirschsprung’s
name after his description of autopsies of two infants who died
from this condition in 1888.108 However, it was recognized as
early as 1825 in adults, and, in 1829, in infants.109 This disease
results from the absence of ganglion cells in the myenteric
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plexus of the colon caused by interruption of migration of
neuroenteric cells from the neural crest before they reach the
rectum. The physiologic obstruction, more insidious than an
anatomic atresia, results in proximal dilation and hypertrophy
of the colon above. The extent of the aganglionosis is variable.
The internal anal sphincter is involved in all cases, and the
entire rectum in most cases. The disease is more common in
males and its severity is related to the length of the aganglionic
segment. Although most patients reach surgery before they are
a year old, many are older, and a few reach adulthood.
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Physiology: Colonic
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The human colon is a dynamic organ that performs many func-
tions including absorption of water and electrolytes, salvage of
nutrients not absorbed in the small intestine, and transport of
luminal contents. It is not an essential organ because life can
be sustained after its removal. However, it has a major role in
maintaining the health of the human body. Understanding the
physiologic principles of its function is essential when treating
diseases affecting it—both surgically and medically.

Embryology

To understand the colon, embryology is an important starting
point. The midgut begins just distal to the entrance of the bile
duct into the duodenum and ends at the junction of the prox-
imal two-thirds of the transverse colon with its distal one-
third. Over the entire length, the midgut is supplied by the
superior mesenteric artery. The distal third of the transverse
colon, the descending colon, the sigmoid, the rectum, and the
upper part of the anal canal are derived from the hindgut. The
inferior mesenteric artery supplies the hindgut.1

The epithelial lining (mucosa) is derived from endodermal
tissue. The muscular and peritoneal components are of meso-
dermal origin surrounding the endoderm.1 The primitive
intestinal loops normally rotate 270 degrees counterclockwise
around an axis formed by the superior mesenteric artery.
Bowel loops are herniated outside the abdominal cavity. At
the end of the third month, the loops return into the abdomi-
nal cavity and complete the rotation. The cecum normally
rotates down to the right lower quadrant when the process is
complete. The appendix begins as a bulge on the cecum at
about the sixth week of intrauterine life. As the cecum grows,
this bulge lags behind the elongation of the remaining portion
of the cecum, forming the appendix.2

Innervation

The innervation to the colon comes from two sources—one
from outside (extrinsic) and the other inside (intrinsic). The

extrinsic component comes from the autonomic nervous
system and affects both motor and sensory functions.
Parasympathetic fibers reach the proximal colon through the
posterior vagal trunk running with the arterial blood supply
(along the ileocolic and middle colic branches of the superior
mesenteric artery). The distal colon receives parasympathetic
fibers from the sacral parasympathetic nerves (S2-4) through
the pelvic plexus. These pelvic splanchnic (splanchnic means
visceral) nerves give off discrete branches, which run under
the peritoneum and into the sigmoid mesocolon toward the
left colonic flexure.3 The parasympathetic nerves are predom-
inantly excitatory for the colon’s motor component via the
neurotransmitter acetylcholine and tachykinins, such as sub-
stance P. The parasympathetic nerves also convey visceral
sensory function.4

Sympathetic input is inhibitory to colonic peristalsis (exci-
tatory to sphincters and inhibitory to nonsphincteric muscle).4

The effector cells originate from the thoracic and lumbar sec-
tions of the spinal cord. The thoracic splanchnic (visceral
nerves) are divided into the greater (T4 to T10), lesser (T9 to
T11), and least (T11 to L1). The lumbar input is L2-3.3,5 As
they emerge via anterior spinal nerve roots they merge into
paired paravertebral ganglia, which are located along the
medial margin of the psoas muscle in the retroperitoneum.
The nerve fiber enters these ganglia as a white ramus and does
one of the following: 1) travels up or down the trunk to
synapse at another level and supply a segment without its own
sympathetic input (i.e., above T1 and below L2); 2) synapses
in the ganglion and exits as a gray ramus to supply viscera; 3)
passes through the ganglion to a “prevertebral” ganglion such
as the celiac plexus where it synapses; or 4) synapses in the
ganglion and rejoins its own segmental nerve as a gray
ramus.5 Most preganglionic fibers serving the colon pass
through to synapse in a prevertebral ganglia (number 3
above).6 They form a plexus around the superior and inferior
mesenteric arteries where there are perivascular ganglia. Here
they synapse and follow the arteries which supply the gut.7

The inhibition in tone to the colon from sympathetic input is
believed to be mediated in part from alpha-2 adrenergic



receptors.8 In one study in humans, alpha-2 agonists (cloni-
dine) have been found to reduce colonic tone, whereas the
alpha-2 antagonist (yohimbine) increased the tone.9 Alpha-1
agonist and beta-2 agonist did not affect tone.9 However, more
research is needed. In other studies, beta-1, beta-2, and beta-
3 adrenoceptors detected on the human colon were tested
in vitro. Agonists relaxed the colon.10

The intrinsic innervation is called the enteric nervous sys-
tem. The enteric nervous system has the unique ability to
mediate reflex behavior independent of input from the brain or
spinal cord.11 It does this through an abundance of different
types of neurons within the walls of the intestinal tract. It has
neuronal plexuses in the myenteric and submucosal/mucosal
layers. The myenteric plexus regulates smooth muscle func-
tion. The submucosal plexus modulates mucosal ion transport
and absorptive functions. There is substantial diversity within
the enteric nervous system and all the modulators and trans-
mitters of the central nervous system are found in the enteric
nervous system.11 The amine and peptide neurotransmitters
currently believed to be important are acetylcholine, opioids,
norepinephrine, serotonin, somatostatin, cholecystokinin, sub-
stance P, vasoactive intestinal polypeptide, neuropeptide Y,4

and nitric oxide.12 Control of colonic motor function via the
enteric nervous system remains poorly understood at this time.

Colonic Function

Salvage, Metabolism, and Storage

Even though the majority of our food undergoes digestion in
the stomach and small intestine, the colon still has a major
role in digestion. It processes certain starches and proteins,
which are resistant to digestion and absorption in the
foregut.13 The large quantity of heterogeneous bacteria in the
colon is responsible for fermentation—the process by which
these starches and proteins are broken down and energy is
produced. There are more than 400 different species of bacte-
ria, the majority of which are anaerobes.14 The bacteria feed
upon mucous, residual proteins, and primarily complex car-
bohydrates that enter the colon.15 During fermentation of
complex carbohydrates, short-chain fatty acids (SCFAs) are
produced. More than 95% of SCFAs are produced and
absorbed within the colon.14,16 The principle ones are acetate,
propionate, and butyrate. This process for the most part
occurs in the right and proximal transverse colon. Protein
residue, which reaches the colon is also fermented by anaero-
bic bacteria.17 Proteins are fermented in the left colon.
Proteins are broken down into SCFAs, branched chain fatty
acids, and ammonia, amines, phenols, and indoles. Part of
these metabolites become a nitrogen source for bacterial
growth.17,18 These products are either passed in feces or
absorbed. Thus, the colon salvages and actively processes
carbohydrates and proteins that reach the cecum. Dietary fat
is probably not absorbed to any degree in the colon.14

The colonic mucosa is unable to nourish itself from the
bloodstream.19 Therefore, the nutrient requirements are met
from the luminal contents. Butyrate (produced in the least
amount) is important as the primary energy source for the
colonocyte.13 Butyrate may also have a major role in cell pro-
liferation and differentiation20,21 as well as being important in
absorption of water and salt from the colon. Regarding the
other SCFAs produced, propionate combines with the other
3 carbon compounds in the liver for gluconeogenesis. Acetate
is the most abundantly produced SCFA. It is used by the liver
to synthesize longer-chain fatty acids13 and as an energy
source for muscle.15

The proximal colon differs from the distal colon in many
functions. Besides being derived from different embryologic
origins, the proximal colon is more saccular and the distal
more tubular.22 SCFAs are principally derived in the proximal
colon and proteins degraded in the distal colon. When con-
sidering storage, the two parts also differ. The proximal colon
acts as a reservoir and the distal colonic segments mainly act
as a conduit.23 When confronted with large amounts of fluid,
the fluid seems to move quickly into the transverse colon
with the solid material catching up later.24,25 Even after right
colon resection, the transverse colon can adapt to store
colonic contents nearly as efficiently as the right colon.26 In
addition, the haustral segmentation of the colon facilitates
mixing, retention of luminal material, and formation of
solid stool.4

Transport of Electrolytes

The colon is extremely efficient at conserving sodium and
water.4 Normally the colon is presented 1–2 L of water
daily.15 It efficiently absorbs 90% such that approximately
100–150 mL of fluid is eliminated in the stool. When chal-
lenged, it can increase the absorption to 5–6 L daily.27,28

Therefore, when the ileal flow of fluid and electrolytes
exceeds the capacity of the colon, diarrhea will result.

Additionally, the colon is important in the recovery of salts.
Under normal conditions, the colon absorbs sodium and chlo-
ride and secretes bicarbonate and potassium. Sodium is
actively absorbed against a concentration and electrical gradi-
ent. This concept is extremely important for the colon’s abil-
ity to conserve sodium. The average concentration of sodium
in the chyme which enters the colon is 130–140 mmol/L.
Stool has approximately 40 mmol/L.17 As long as the luminal
sodium content is more than 25 mmol/L, there is a linear rela-
tionship between luminal concentration and the amount of
sodium absorbed.29 However, when the luminal concentration
of sodium is less than 25 mmol/L, sodium is secreted.

Aldosterone is secreted by the adrenal gland in response to
sodium depletion and dehydration. Aldosterone enhances
fluid and sodium absorption in the colon. (This is in contrast
to angiotensin, which also participates in fluid balance but via
the small intestine.)29,30 SCFAs produced in the colon are the
principle anions. They also stimulate sodium absorption.15
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Chloride is exchanged for bicarbonate, which is secreted into
the lumen to neutralize organic acids that are produced.15 This
occurs at the luminal border of the mucosal cells.17 Potassium
movement, overall, is believed to be passive as a result of the
active absorption of sodium. There is evidence that active
potassium secretion occurs in the distal colon.31 This secretion
combined with potassium in bacteria and colonic mucous in
stool may explain the relatively high concentration of potas-
sium, 50–90 mmol/L, in stool.32,33 Additionally, the colon
secretes urea into the lumen. The urea is metabolized to ammo-
nia. The majority is absorbed passively.17

Similar to differences in salvage of food components that
enter the colon, there exist qualitative differences in several
ion transport processes between different segments of
colon.34,35 Absorption of water and salt occurs primarily in the
ascending and transverse colon.17,36 Active transport of
sodium creates an osmotic gradient and the water passively
follows. Additionally, there is a difference in the functional
nature of the mucosal cells. The surface cells in the colon
seem to be responsible for absorption whereas the crypt cells
are involved with fluid secretion.30

Colonic Motility

Methodology for Determining Motility

Even though altered motility is thought to have a major role
in some gastrointestinal disorders, it is surprising how little is
known about colonic motility. This is because of the difficulty
and inaccessibility of the proximal colon for direct study.
Interestingly, stool frequency has been shown to correlate
poorly with colorectal transit time.37 Early studies used bar-
ium but lacked the ability to give precise measurement of
colonic motility.7

Marker

Radiopaque markers orally ingested and followed sequen-
tially through the intestinal tract via plain X-rays is one of the
first methods used to actually measure transit time.38 This test
is still used frequently to evaluate patients with severe consti-
pation looking for slow transit through the colon. Variations
in the protocol exist. Patients stop taking all laxatives 48
hours before the ingestion of the markers. One method calls
for a capsule with 24 markers to be ingested and an X-ray
obtained on day 5. This reflects the transit time of the entire
gut. On day 5, 80% (17) of the markers should be expelled.

With sequential abdominal X-rays, markers can be local-
ized to specific regions of the colon: right, left, and pelvis.
One protocol asks patients to take one capsule with 20 mark-
ers and abdominal X-rays are taken every other day until all
markers are passed. In an effort to decrease radiation expo-
sure, patients ingest 84 markers on three successive days.
(Some protocols call for markers to be different shapes on
each of the 3 days.) Then one X-ray is obtained on day 4.39

Total colonic transit time is 30.7 (SD 3.0) hours for men and
38.3 (SD 2.9) hours for women.7

Scintigraphy

Some centers favor colonic scintigraphy to study colonic tran-
sit. Patients refrain from taking laxatives or opiates 24 hours
before the test. They remain on their normal diet throughout
the study. Typically, a capsule coated with pH-sensitive poly-
mer containing 111In-labeled radioisotope is ingested. The
coating dissolves in the distal ileum and the radioactive mate-
rial passes into the colon.23 Alternately, the patient will ingest
the 111In-labeled material with water and serial images will be
obtained with the gamma camera at specified hours (this
varies but can be as frequent as twice daily or daily).40

Segmental transit is usually calculated for the right, left, and
rectosigmoid regions of the colon. Results are expressed as
the percentage of the total amount of isotope ingested in each
segment or the geometric center of the isotope mass at any
given time point.40 For clinical use, the total percentage
retained compared with normal data seems to be the most
convenient reporting system.

Recording Techniques of Colonic Motility

Most techniques that record colonic motility using some form
of colonic manometry still remain in the researcher’s domain
and have not been assimilated into the clinical armamentar-
ium for the caregiver. Difficulty in accessing the colon is the
obvious obstacle. However, significant information is being
obtained from these types of studies in the research domain.
Typically, a flexible catheter is placed into the colon. It is
either a solid-state manometry catheter or a water-perfused
system. It is argued that the water-perfused system increases
the amount of fluid in the colon and may alter results.
However, solid-state manometry catheters are fragile, expen-
sive, and sensitive to corrosive damage from colonic irri-
tants.41 The catheter is placed in the colon using one of several
ways: it can be placed via the nasal-oral route and the position
confirmed with fluoroscopy. The goal is to position the
catheter so right colonic information can be obtained.

Alternately, it can be placed with a colonoscope using two
methods. The catheter can be grasped with a biopsy forceps,
which has been passed through the port of the colonoscope. It
is then pulled along in a piggyback manner with the colono-
scope. The scope is advanced via the anus and positioned in
the colon usually as far as the transverse colon and then
released. The colonoscope is carefully withdrawn in an effort
to avoid displacing the catheter. The other method uses a
guidewire threaded through a colonoscope. The guidewire
remains as the scope is withdrawn. Then the catheter is
threaded over the guidewire using fluoroscopic guidance.
Initial studies asked patients to prep the entire colon. Because
this is not physiologic, unprepped colons are more frequently
used today (some still use enemas before colonoscopy).
Retained stool can then hamper retrograde placement of the
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catheter. Minimal air is insufflated via the colonoscope and as
much air as possible is aspirated with removal of the colono-
scope. Usually, the transverse colon is the most proximal
point examined and fluoroscopy may be used to verify the
proximal point. Using the direct placement technique, the
proximal transverse colon is usually reached in all subjects
and the probe remains in place in more than 80% of cases.41–44

Frequently, with prolonged data collection, the subject
keeps a diary and has some method to mark events on the data
(such as eating and passing flatus). In an effort to gain more
data regarding colonic tone (which cannot be measured from
manometry), a barostat was developed. It uses a compliant
bag maintained at a constant pressure in contact with the
colonic wall. Changes of volume in the bag reflect tone in the
colonic segment, which can be measured.45,46

Myoelectrical signals from the colon are studied in the
research setting by placing electrodes intraoperatively on the
serosal surface of the colon, or intraluminally through scopes.
This modality documents electrical signals in the colon,
which initiate muscular activity.47,48

Peristalsis

Peristalsis is the waves of alternate contraction and relaxation
of the muscles of the intestinal tube, which propels contents.
Using transit studies, scintigraphy, and especially ambulatory
colonic manometry, information has been learned about
motor and pressure activity in humans that leads to peristalsis.
Unfortunately, it is difficult to precisely define colonic con-
tractions, pressure waves, and electrical events because no
standard terminology or definitions exist. There is also no
standardized way that the measurements are obtained. It is
also difficult to study the colon because of the inaccessibility
of the proximal portion. In contrast to the small intestine
where contents are quickly propelled forward, the colon needs
prolonged observation to be correctly studied.

In an effort to standardize observations, Bassotti and col-
leagues49,50 have proposed a classification system, which
encompasses previous observations. Contractile events are
divided as: 1) segmental contractions that are either single
contractions or bursts of contractions, either rhythmic or
arrhythmic contractions; 2) propagated contractions—
low-amplitude propagated contraction (LAPC) (long spike
bursts) and high-amplitude propagated contraction (HAPC)
(migrating long spike bursts).50

HAPCs have also been referred to in the past as large bowel
peristalsis, giant migrating contractions, and migrating long
spike bursts.50 HAPC is thought to be the equivalent of mass
movement.42,51,52 The main function of HAPCs is to move
large amounts of colonic contents toward the anus.49,53 They
occur approximately five times daily. More than 95% of
HAPCs propagate toward the anus (not retrograde).50 They
usually occur upon awakening, during the day, and after
meals.50 They are usually associated with abdominal
sensation and defecatory stimulation (or defecation).50

Less is known regarding LAPCs. They occur in all normal
volunteers and are strongly related to meals and sleep–wake
cycles. They may also be related to the passage of flatus.54 The
mechanism regulating LAPCs and HAPCs remains unknown.

Single segmental contractions also have been referred to as
electrical response activity, contractile electrical complex,
and short-duration contractions. Bursts of segmental contrac-
tions have been referred to as long-duration contractions, con-
tinuous electrical response activity, and short spike bursts.50

The majority of the colonic motility is represented by seg-
mental contractions. This allows slow transit and the opportu-
nity for the luminal contents to maximally come in contact
with the mucosal surface.

The colon in humans differs from the small intestines and
colons of other mammals in that there is no cyclic motility.49

Combining what is seen with contrast fluoroscopy with what
is known myoelectrically, haustra appear as ring-like seg-
menting contractions. They are static and partially occluding.
With peristalsis, the haustra disappear as concentric waves of
contraction spread distally along the now unsegmented colon.
This seems to correspond to the descriptions of mass move-
ment when contents in the right colon could be propelled dis-
tally into the left colon in seconds.23

Cellular Basis for Motility

Cells important for movement in the colon include the circu-
lar muscle, longitudinal muscle, and interstitial cells of Cajal
(ICC). Electrical activity is associated with mechanical activ-
ity. Electrical activity, which generates motility patterns in the
human colon, is poorly understood.55 All electrical activity in
the human colon is dependent on stimulation by stretch or
chemical mediation. Critical volumes of distention are needed
for propulsion. Fiber may augment this degree of stretch.

ICC are the pacemaker cells of the gut that have a central
role in regulation of intestinal motility.56 These are mes-
enchymal cells, which form a three-dimensional network,
placed between and in smooth muscle layers.57 They are also
in close association with elements of the enteric nervous sys-
tem.58 They are electrically active and create ion currents for
pacemaker function. ICC in the submucosal layer (of the cir-
cular smooth muscle) initiate slow waves in the colon. There
is also an additional pacemaker in the colon in the septa sep-
arating individual circular muscle bundles.55,57,59 It is difficult
to determine the exact role of ICC in spreading the waves, but
slow waves appear to spread along the long axis and around
the circumference of the colon with the ICC representing a
basal pathway.57,60 Slow waves of circular and longitudinal
muscle cells are in phase, which indicates that a link must
exist between these layers.57

Characteristics of Colonic Motility in Health

Using 24-hour manometry, it has been found that the colon
is continually active. There is a well-established circadian
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rhythm with marked diminution of pressure activity at
night.41,61 Immediately after waking, there is a threefold
increase in colonic pressure activity. This may account for
bowel patterns in some individuals who move their bowels
after awakening in the morning. Colonic pressure activity also
increases after meals, which in one study lasted for up to
2 hours after a meal.41 Propagating pressure waves (probably
HAPCs) were seen intermittently throughout the day and espe-
cially after meals or after waking. There was also regional dif-
ferences in pressure activity. During the day, the transverse to
descending colon had more pressure activity than the rectosig-
moid colon. Even though activity decreased at night, the rec-
tosigmoid region was the most active. Women had less activity
in the transverse/descending colon compared with men.41 One
other factor from this study was that even though scintigraphic
studies have shown retrograde movement of radiotransducers,
this type of wave occurred infrequently and usually after a
meal or during the morning waking response.41

Stress can influence gut function. One study62 found that
psychological stress induced prolonged propagated contrac-
tions without appreciable autonomic response. These con-
tractions propagated across several areas of the colon. The
motor activity persisted after the stressor ceased. Physical
stress induced simultaneous contractions defined as pressure
waves occurring simultaneously in several areas of the colon.
The motor activity ceased immediately after the activity
stopped. In another study, it was found that acute physical
exercise increased LAPCs and HAPCs.63

The right colon and transverse colon are major sites of stor-
age of solid stool. Solid residue remains in the right colon for
extended periods allowing for mixing.23 There is also consid-
erable variability among individuals as far as right colon
transit.23 After eating, the proximal colon has an immediate
increase in tonic contraction.22,64 There is also increased tone
in the distal colon, but this is less pronounced than the one on 
the right.22,64 Therefore, well before the ingested food
reaches the colon, there is an increase in colonic motility and
tone. This is known as the gastrocolic reflex.64 The mediator
of this response is unknown and neither a stomach nor intact
nervous system is required for it to occur.65 Cholecystokinin
(CCK) is a well-known colonic stimulator increasing colonic
spike activity in a dose-dependent manner. It has been postu-
lated to be the mediator of this postprandial colonic activity.17

However, CCK antagonists do not block the gastrocolic
response66 and CCK infusion that maximally stimulates the
pancreatic exocrine secretion and gallbladder contraction has
no effect on motor function or transit in a prepared colon.67

Defecation and Colonic Sensation

The process of defecation seems to involve the entire colon. It
has been shown to begin up to an hour before stool elimina-
tion—a preexpulsive phase. It is characterized by increased
propagating and nonpropagating activity in the entire colon

and is largely unperceived.68 This early component may result
in stool contents being propelled into the distal colon and
stimulating distal colonic afferent nerves. However, scinti-
graphic studies have also shown that the right colon can also
be emptied during one episode of defecation. This could be
associated with a total colonic propulsive activity that in some
manner is associated with defecation.23,69–71 A second compo-
nent begins approximately 15 minutes before stool expulsion.
Propagating sequences during this time are associated with an
increasing sensation of an urge to defecate. Even though sev-
eral studies have shown that caudally propagating HAPCs
occur in close temporal association with defecation,72,73 not
all HAPCs end in defecation and defecation is not always pre-
ceded by HAPCs.49 However, it does appear that usually at
least one very high amplitude HAPC occurs with the sensa-
tion of the urge to defecate.68

Colonic sensation is complicated and poorly understood.
The colon has no specialized sensory end organs. There are
naked nerve endings within the wall and Pacinian corpuscles
in the mesentery. Afferent fibers reach the central nervous
system via sympathetic and parasympathetic pathways.
Parasympathetic fibers convey nonconscious sensory infor-
mation to the brainstem.4,64 Pain from abdominal viscera is
almost exclusively conducted through the sympathetic affer-
ents to the spinal cord via the dorsal root ganglia. The afferent
neuron can mediate conscious perception of visceral events
by synapsing in the dorsal portion of the spinal cord and then
exiting back to the viscera, ascending within the spinothala-
mic or spinoreticular tract toward the thalamus or reticular
formation of the brain, or ascending directly to higher sensory
centers of the brain.4

Modulation of visceral sensation occurs through several
methods. The first allows for enteroenteric reflexes that are
mediated in the spinal cord to alter smooth muscle tone
thereby increasing or decreasing the activation of the nerve
endings in the gut or mesentery.74 Another method involves
direct central modulation of pain. This can occur through the
descending noradrenergic and serotonergic pathways from
the brainstem. These project in the dorsal horn and can mod-
ify the actual afferent input.4 This is the suspected mechanism
by which wounded soldiers in the midst of battle will feel no
pain.75 A further method explains “referred pain.” To initially
understand this phenomena, it is recognized that somatic
afferent nerves enter the same dorsal portion of the spinal
cord as the visceral nerves. There is a wide overlap over mul-
tiple spinal lamina and some changes may occur in the
ascending projection of the visceral stimuli. The dorsal horn
may function as a “gate” controlling central transmission or
changing excitability of the neuron. When the overlap of
input appears more recognized by higher central brain forces
from somatic input, referred pain may occur. The input is
actually occurring in the visceral structure, but is perceived to
be from the somatic structure.4,75 It is of note that when pain
is referred it is usually to a structure that developed from the
same embryonic dermatome.75 And lastly, visceral sensation
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can relay information via collaterals to the reticular formation
and thalamus. This can induce changes in affect, appetite,
pulse, and blood pressure through autonomic, hypothalamic,
and limbic system connections.4,76

Disturbances in Colonic Physiology

Physiology of Constipation

Constipation refers to stools that are infrequent or hard to pass
(or both). Arbitrary definitions have been used. Individuals
with constipation are an incredibly heterogeneous group.
Distinct subtypes of constipation occur and require different
treatment modalities, but even within these subtypes there can
be wide variability in the clinical presentation and pathophys-
iologic etiology. There may be dietary, pharmacologic, sys-
temic, or local causes. Many people have constipation caused
by dietary and lifestyle neglect. Two primary functions of the
colon, solidifying chyme into stool and laxation, are interde-
pendent on adequate dietary fiber. Dietary fiber “normalizes”
large bowel function.77,78 Recommendations for adequate fiber
intake ranges from 20 to 35 g per day for adults.79 Fiber is gen-
erally soluble or insoluble and seems to improve stool weight
by different mechanisms. Oat bran, which is soluble, seems to
increase stool weight by providing rapidly fermenting soluble
fiber to the proximal colon. This allows for bacterial growth
which is sustained until excretion. It seems that the increase in
stool mass is from higher bacterial content and increased
excretion of lipid and fat.80 Insoluble fiber such as wheat bran
increases stool weight by increasing dietary fiber (undigested
plant material) in the stool. Wheat bran also increases fat
excretion, but not to the extent of oat bran.80 Interestingly, fiber
intake in the United States is low. One explanation is that to
achieve 15 g of fiber intake daily, 11 servings of refined grains
and 5 servings of fruit and vegetables are needed for individu-
als consuming 1500–2000 kcal daily.77

Additionally, constipation may be seen more frequently in
sedentary people. In fact, abdominal cramps and diarrhea are
reported more frequently in runners.81,82 Acute graded exer-
cise has been shown to actually decrease phasic colonic motor
activity. However, after the exercise, there was an increase in
the number and amplitude of propagated pressure waves. It is
believed that this post-exercise pattern may increase the prop-
agating activity and propel stool.43

Idiopathic slow transit constipation involves a measurable
delayed movement of material through the colon. These
patients are not helped (in fact may be made worse) with
increased dietary fiber. They seem to have altered colonic
motor response to eating and impaired or decreased HAPCs
of the colon.50,64 This leads to reduced or absent colonic
propulsive activity.83,84 Abnormalities in the neuronal network
are suspected and recently a pan-colonic decrease in the ICC
has been shown.56 As with other areas of colonic study, this
one also needs much more investigation.

Irritable bowel syndrome (IBS) can manifest with multiple
forms. It usually is characterized as altered bowel habits and
pain directly related to the altered bowel habits. In one form,
constipation can be the predominant feature. This may encom-
pass about 30% of the IBS population and traditionally over-
whelmingly affects women. This group of patients can show
an overlap with those having slow transit constipation, but may
have a normal transit study.85 Pharmaceutical companies have
targeted drugs that affect metabolism of serotonin, which
seems to be involved in the regulation of motility, sensitivity,
and intestinal secretions. The specific 5-hydroxytryptamine
(5-HT)4 receptor is involved in intrinsic sensory reflexes
within the gut. Tegaserod is a 5-HT486 agonist that has been
approved by the Food and Drug Administration (FDA) (July
2002) for treatment of this group of patients.87 Additionally,
cholecystokinin-1 antagonists are in trials for treatment of
patients with constipation-predominant IBS.87

Obstructed Defecation

Obstructed defecation usually results from abnormalities in
pelvic function versus colonic function. Typically this prob-
lem is associated with failure of the puborectalis to relax with
defecation, rectocele, perineal descent, or other pelvic- and
rectal-associated issues. Failure of the rectum to evacuate may
lead to marker studies which also show marker collection in
the left colon.88 This may also be associated with colonic total
inertia.89

A colonic source, which is a variant in obstructed defeca-
tion, is a sigmoidocele. Although rare, the sigmoid is seen to
migrate into the pelvis with defecation and obstruct evacua-
tion of stool. This form can be relieved and treated with a sig-
moid resection, but the clinician should be aware of other
pelvic floor abnormalities.

Ogilvie’s Syndrome

Ogilvie’s syndrome was described initially in 1948. It is also
known as acute colonic pseudoobstruction. The pathophysiol-
ogy is not clearly understood. Based on evidence from phar-
macologic studies, it seems that Ogilvie’s original hypothesis
is as correct as the current facts; namely, there seems to be an
imbalance of autonomic innervation to the gut. The parasym-
pathetic nerves, which are responsible for stimulating gut
motility, have decreased function or input and the sympathetic
nerves, which are inhibitory, increase their input.90 Because of
the law of Laplace, the cecum can be the site of extreme dilata-
tion (it requires the smallest amount of pressure to increase in
size and therefore increase the wall tension). Treatment has
focused on ruling out a distal obstruction with a Gastrografin
enema and if needed colonoscopic decompression. However,
pharmacologic treatment with neostigmine has been success-
ful.91 This drug is a cholinesterase inhibitor that allows more
available acetylcholine for neurotransmission in the parasym-
pathetic system (excitatory) to promote contractility.92
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Irritable Bowel Syndrome

As stated above, IBS is characterized by altered bowel habits
associated with pain. Besides the constipation-predominant
type described above, there can be a diarrhea-predominant
type and a mixed type. The pathophysiology of IBS has
received extensive study, but it remains unclear. Abnormal
motility, visceral hypersensitivity, inflammation, abnormali-
ties in extrinsic autonomic innervation, abnormal brain–gut
interaction, and the role of psychosocial factors have been
investigated. If IBS is found in men it tends to be more diar-
rhea-predominant type. Treatment is based on the nature and
severity of symptoms. Education, reassurance, and dietary
modification (elimination of foods that aggravate the prob-
lem) are the first steps. For those who do not respond, med-
ication is considered. Antispasmodics (anticholinergic)
medication is considered for those with pain and bloating that
is especially aggravated by meals. Usually, antispasmodics
and anticholinergic agents are considered on an as-needed
basis. Low-dose tricyclic antidepressants may be considered
when the pain is more constant and perhaps disabling.86

Considering specific types, no good pharmacologic
research is available for the mixed-type IBS patients.
However, for the diarrhea prone, 5-HT3 antagonists have
been found to be effective. Alosetron was initially FDA
approved (March 2000) only to be withdrawn after some
patients suffered ischemic colitis and even death.87 In June
2002, it was reapproved with restrictions that require the pre-
scriber to demonstrate educational understanding regarding
the drug. Additional drugs are also undergoing trials.87

Implications of Colonic Physiology 
for the Surgeon

Why is colonic physiology important for the surgeon?
Recognizing the innervation and differences in embryologic
development may be important in colon resections when con-
sidering nerve preservation, blood flow, and resection mar-
gins. Colonic motility is poorly understood. However, as
knowledge is gained through research, the surgeon will be
asked to evaluate and use pharmaceutical products to reduce
ileus and treat other conditions.

Resection of all or a portion of the colon can have profound
ramifications for the patient. It is the surgeon’s responsibility
to understand the physiologic possibilities, recognize, and
manage the outcome. For instance, this may be important for
patients with a new ileostomy who may need counseling
regarding fluids and increased salt intake to compensate for
the colon, which has been resected.

Disorders or colonic motility are numerous in the human
species. Surgeons will be consulted regarding surgical inter-
vention. Knowledge of basic physiology will prepare the
surgeon to make decisions regarding which patients are
appropriate for medical treatment and the treatments

available. Surgical intervention will then be reserved for
appropriate patients.

In the colon, many metabolic processes can be influenced by
food components. Prebiotics are “non-digestible food ingredi-
ents that beneficially affect the host by selectively stimulating
the growth and/or activity of one or a limited number of bacte-
ria in the colon, that can improve the host health.”93 The most
common area has been stimulation of the growth of lactic
acid–producing bacteria. This growth changes the colonic envi-
ronment and may reduce the ability of carcinogens to form or
lead to cancer.18 Probiotics are “a live microbial feed supple-
ment which beneficially affects the host by improving its intes-
tinal microfloral balance.”94 With increasing resistant bacteria
in our hospitals, the World Heath Organization has recom-
mended trying to combat this problem by using microbial inter-
ference therapy or nonpathogens to eliminate pathogens.19

Work is underway with probiotics in this manner in an effort to
reduce potentially pathogenic microorganisms. Currently, pro-
biotics may be used in cases of disturbed microbial balance,
such as antibiotic-associated diarrhea, to lessen the risk and
duration. In the future, pre- and probiotics may become impor-
tant supplements administered to patients to promote health
and prevent complications from illness.

Conclusion

In conclusion, the colon is a mysterious organ. It salvages
water and electrolytes, which have passed through the small
intestine. It produces SCFAs, which nourish its mucosa and
provide substrate for energy. It propels its contents slowly
toward the anus, continuously mixing them and exposing
them to the luminal surface. Its ultimate task is to store stool
until it is socially acceptable to eliminate.
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Normal bowel continence is a complex process that involves
the coordinated interaction between multiple different neu-
ronal pathways and the pelvic and perineal musculature.1

The importance of the anatomic relationships of the pelvic
floor in maintaining normal continence has been suggested
since the 1950s.2 Yet the complex series of neural and behav-
ioral-mediated interactions, combined with a lack of an ideal
study to take all elements into account, makes complete
understanding of anorectal anatomy and physiology’s role in
preserving continence difficult.3 Complicating this are multi-
ple other factors that have a role in normal regulation such as
systemic disease, emotional effects, bowel motility, stool
consistency, evacuation efficiency, pelvic floor stability, and
sphincter integrity.4

Anorectal physiology testing allows evaluation of the
patient with pelvic floor complaints using techniques such as
manometry, endoanal ultrasound, electrophysiologic studies,
and defecography, all of which help to elucidate anorectal
structures and function. A physician with an in-depth knowl-
edge of normal and abnormal anorectal physiology can apply
the results in a meaningful way to diagnose and direct ther-
apy. This chapter reviews the current knowledge regarding
muscular, neurologic, and mechanical factors.

Pelvic Floor Muscles

The pelvic floor consists of a striated muscular sheet through
which viscera pass. This striated muscle, the paired levator
ani muscles, is actually subdivided into four muscles defined
by the area of attachment on the pubic bone. The attachments
span from the pubic bone, along the arcus tendineus (a con-
densation of the obturator fascia), to the ischial spine. The
components of the levator ani are therefore named the
pubococcygeus, ileococcygeus, and ischiococcygeus.
The pubococcygeus is further subdivided to include the
puborectalis. Between the urogenital viscera and the anal
canal lies the perineal body. The perineal body consists of
the superficial and deep transverse perinei muscles and the

ventral extension of the external sphincter muscle to a
tendinous intersection with the bulbocavernosus muscle.5

The fourth sacral nerve innervates the levator ani muscles.
Controversy continues regarding the innervation and origin of
the puborectalis muscle. Cadaver studies differ from in vivo
stimulation studies as to whether the puborectalis muscle
receives innervation only from the sacral nerve or also from the
pudendal nerve. Comparative anatomy and histologic studies of
fiber typing also support the inclusion of the puborectalis mus-
cle with the sphincter complex and not as a pelvic floor muscle.
In addition, electromyographic (EMG) studies of the external
anal sphincter (EAS) and puborectalis muscle indicate that the
muscles function together with cough and strain.6

The rectal smooth muscle consists of an outer muscularis
mucosa, inner circular muscle, and outer longitudinal layer.
The inner circular muscle forms the valves of Houston proxi-
mally and distally extends down into the anal canal becoming
the internal anal sphincter (IAS). This is not a simple exten-
sion of muscle because there are histologic differences
between the upper circular muscle and the IAS. For instance,
the IAS is thicker than the circular muscle because of an
increased number of smaller muscle cells. The outer longitu-
dinal layer surrounds the sigmoid colon coalescing proxi-
mally into thicker bands called taenia coli. This same layer
continues down to the anorectal junction where it forms the
conjoined longitudinal muscle along with fibers from the pubo-
coccygeus muscle. Distally, this muscle lies in the intersphinc-
teric plane and fibers may fan out and cross both the IAS and
EAS muscles. In an ultrasound view of the anal canal, the lon-
gitudinal muscle is seen as a narrow hyperechoic line in the
intersphincteric space. The terminal fibers extend to skin as
the corrugation cutaneous ani muscles.

External Anal Sphincter

Anatomic and sonographic studies indicate that the EAS
begins development, along with the puborectalis muscle, at
9–10 weeks’ gestation. At 28–30 weeks, it is mature and the



anal sphincter then consists of three components: the stri-
ated puborectalis muscle, the smooth IAS muscle, and the
smooth and striated EAS muscle.7 Further differentiation of
the EAS into two or three components is highly debated. In
1715, Cowper described it as a single muscle. Later,
Milligan and Morgan promoted the naming of the compo-
nents as subcutaneous, superficial, and deep. Recently,
Dalley8 made a convincing point that the three components
can only be seen in the exceptionally dissected specimen
and, in most cases, the muscle is one continuous mass and
should be considered as such.

The EAS is innervated bilaterally by the pudendal nerve
arising from S2-S4. Motor neurons arise in the dorsomedial
and ventromedial divisions of Onuf’s nucleus in the ventral
horn of the spinal cord. Crossover of the pudendal innervation
was first suggested in studies by Wunderlich and Swash9 on
rhesus monkeys. Hamdy and associates10 evaluated corti-
coanal stimulation of humans and found variable crossover
which was symmetric in some and either right- or left-sided
dominant in others. This has been offered as one possible
explanation for the inconsistent relationship between unilat-
eral pudendal neuropathy and fecal incontinence.

Internal Anal Sphincter

The IAS is an involuntary, smooth muscle. It is relatively
hypoganglionic.11 There are nerve fibers expected in an auto-
nomic muscle—cholinergic, adrenergic, and nonadrenergic,
noncholinergic fibers. It receives sympathetic innervation via
the hypogastric and pelvic plexus. Parasympathetic innerva-
tion is from S1, S2, and S3 via the pelvic plexus. There is
considerable evidence that the sympathetic innervation is
excitatory but conflicting information regarding the parasym-
pathetic effect.11 The IAS contributes 55% to the anal resting
pressure. The myogenic activity contributes 10%, and 45% is
attributed to the sympathetic innervation. The remainder of
the resting tone is from the hemorrhoidal plexus (15%) and
the EAS (30%).12 Spinal anesthesia decreases rectal tone by
50% and the decreased resting tone seen in diabetic patients
may be attributable to an autonomic neuropathy.13 The IAS
has slow waves occurring 6–20 times each minute increasing
in frequency toward the distal anal canal. Ultraslow waves
occur less than 2 times a minute and are not present in all indi-
viduals, occurring in approximately 5%–10% of normal
individuals. Ultraslow waves are associated with higher rest-
ing pressures, hemorrhoids, and anal fissures.11 Ultrasound
examination of the anal canal shows the hypoechoic IAS end-
ing approximately 10 mm proximal to the most distal portion
of the hyperechoic EAS.

The puborectalis muscle, EAS, and IAS muscles are
easily viewed with endoanal ultrasound. In the hands of an
experienced ultrasonographer, the technique is highly sensi-
tive and specific in identifying internal and external sphincter
defects.

Sensory

Anal canal sensation to touch, pinprick, heat, and cold are
present from the anal verge to 2.5–15 mm above the anal
valves. This sensitive area is thought to help discriminate
between flatus and stool but local anesthesia does not obliter-
ate that ability. The rectum is only sensitive to distention.
Rectal sensation may be attributable to receptors in the rectal
wall but also in the pelvic fascia or surrounding muscle. The
sensory pathway for rectal distention is the parasympathetic
system via the pelvic plexus to S2, S3, and S4. Below 15 cm,
rectal distention is perceived as flatus, but above 15 cm, air
distention causes a sensation of abdominal discomfort. Anal
canal sensation is via the inferior rectal branch of the puden-
dal nerve that arises from S2, S3, and S4. This is the first
branch of the pudendal nerve and along with the second
branch, the perineal nerve, arises from the pudendal nerve in
the pudendal canal (Alcock’s canal). The remainder of the
pudendal nerve continues as the dorsal nerve of the penis or
clitoris.14

Reflexes

There are a great number of reflexes that end with the name
“. . . anal reflex.” The reason for this is, in part, that the
EAS is readily accessible and represents a convenient end
point for recording during electrophysiologic study.
Consequently, there are several ways that one can assess the
integrity of neurologic connection through or around the
spinal chord.15

Cutaneous-anal Reflex

The cutaneous-anal reflex was first described by Rossolimo16

in 1891 as a brief contraction of the anal sphincter in response
to pricking or scratching the perianal skin. This is a spinal
reflex that requires intact S4 sensory and motor nerve roots.
Both afferent and efferent pathways travel within the puden-
dal nerve.16 If a cauda equina lesion is present, this reflex will
usually be absent. Henry et al.17 recorded the latency of the
anal reflex in 22 incontinent patients as compared with 33
control subjects. The mean latency was 13.0 versus 8.3 ms,
respectively. The mean latency was within normal range in
only 3 (14%) of the incontinent patients.17 However, Bartolo
et al.18 have suggested that latency measurement of the cuta-
neous-anal reflex may be an inadequate means of demon-
strating nerve damage in patients with fecal incontinence.
From a practical standpoint, this is a sacral reflex that can be
interrogated during physical examination by simply scratch-
ing the perianal skin with visualization of contraction of the
subcutaneous anal sphincter. The response to perianal scratch
fatigues rapidly so it is important to test this as the first part
of the sphincter examination.
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Cough Reflex

Chan et al.,19 using intercostal, rectus abdominis, and EAS
electrodes, studied the latencies in response to voluntary
cough and sniff stimulation. When compared with latencies
from transcranial magnetic stimulation, it appeared that the
EAS response was consistent with a polysynaptic reflex path-
way.19 The visible contraction of the subcutaneous EAS as a
consequence to cough and sniff stimulation is a simple nonin-
trusive validation of the pathways involved in the anal reflex.
This response can also be displayed during anal sphincter
manometry. Amarenco et al.20 demonstrated that the greater
the intensity of the cough, the greater was the electromyo-
graphic response within the anal sphincter. The reflex is pre-
served in paraplegic patients with lesions above the lumbar
spine but it is lost if the trauma involves the lumbar spine or
with cauda equine lesions. The mechanism of the cough–anal
reflex contributes to the maintenance of urinary and fecal con-
tinence during sudden increases in intraabdominal pressure as
might also be seen with laughing, shouting, or heavy lifting.

Bulbocavernosus Reflex

The bulbocavernosus reflex was first described by Bors and
Blinn21 in 1959. The bulbocavernosus reflex is the sensation
of pelvic floor contraction elicited by squeezing the glans
penis or clitoris.22 The EAS is used as the end point because
it is easily accessed either for visual assessment or by con-
centric needle EMG recording. The bulbocavernosus reflex
latency will be prolonged by various disorders affecting the
S2-S4 segments of the spinal chord.

Rectoanal Inhibitory Reflex

The rectoanal inhibitory reflex (RAIR) represents the relaxation
of the IAS in response to distension of the rectum. This was first
described by Gowers23 in 1877 and documented by Denny-
Brown and Robertson24 in 1935. It is believed that this permits
fecal material or flatus to come into contact with specialized
sensory receptors in the upper anal canal.25 This sampling
process, the sampling reflex, creates an awareness of the pres-
ence of stool and a sense of the nature of the material present. It
is believed that this process of IAS relaxation with content sam-
pling is instrumental in the discrimination of gas from stool and
the ability to pass them independently.25 The degree to which
IAS relaxation occurs seems to be related to the volume of rec-
tal distension more so in incontinent patients than in constipated
or healthy control patients.26 Lower thresholds for the RAIR
have been found to be associated with favorable response to
biofeedback therapy in patients with fecal incontinence for
formed stool.27 The amplitude of sphincter inhibition is roughly
proportional to the volume extent of rectal distension.

The RAIR is primarily dependent on intrinsic nerve inner-
vation in that it is preserved even after the rectum has been iso-
lated from extrinsic influences, following transaction of

hypogastric nerves and the presence of spinal chord lesions.
The inhibition response is in part controlled by nonadrenergic,
noncholinergic mediators.28 The reflex matures quite early in
that it is generally present at birth and has been detected in
81% of premature infants older than 26 weeks postmenstrual
age.29 The reflex is destroyed in Hirschsprung’s disease when
myenteric ganglion are absent. In addition, the reflex is lost
after circumferential myotomy and after generous lateral inter-
nal sphincterotomy.30 Saigusa et al.31 found that at an average
of 23 months following closure of ileostomy after ileal pouch
anal anastomosis, only 53% of patients maintained a positive
RAIR as compared with 96% preoperatively. The incidence of
nocturnal soiling was significantly greater: 72% in those who
did not have preserved, or recovered RAIR as compared with
40% who had postoperative preserved RAIR.31

The RAIR seems to be nearly abolished in the early post-
operative period after low anterior resection for cancer. In a
study involving 46 patients, O’Riordain et al.32 found that the
RAIR that had been present in 93% of patients preoperatively
was only present in 18% 10 days after low anterior resection.
However, at 6–12 months, the RAIR was intact in 21% of
patients and this increased to 85% after 2 years.32 Similarly,
van Duijvendijk et al.,25 in a study of 11 patients, found RAIR
present in only 36% of patients after undergoing total
mesorectal excision for carcinoma at 4 months after opera-
tion. However, 81% of patients had a detectible RAIR at 12
months after surgery. The degree to which IAS relaxation
occurs appears to be related to the volume of rectal distension
more so in incontinent patients than in constipated or healthy
control patients.33

Loss of RAIR is often a consequence of restorative procto-
colectomy. Saigusa et al.31 found that the RAIR was present in
only 53% of double-stapled ileal pouch anal anastomosis
patients at a mean of 23 months after closure of the ileostomy.
Preservation of the RAIR correlated with less nocturnal soiling.

The RAIR in children can be elicited even when general
anesthetic agents or neuromuscular blockers are used.
Glycopyrrolate, an anticholinergic, seems to inhibit RAIR.34

Disturbances in the RAIR seem to be involved in the incon-
tinence that is associated with systemic sclerosis. Heyt et al.35

found that 25 of 35 patients (71.4%) with systemic sclerosis
demonstrated an impaired or absent RAIR compared with
none of 45 controls. Impaired RAIR was closely correlated
with fecal incontinence in that 11 of 13 (84%) of incontinent
systemic sclerosis patients exhibited an impaired RAIR.

Rectoanal Excitatory Reflex

The rectoanal excitatory reflex (RAER), or inflation reflex, is
the contraction of the EAS in response to rectal distension.
Rectal distension sensation is likely transmitted along the S2,
S3, and S4 parasympathetic fibers through the pelvic splanchnic
nerves.36 However, on the motor side, a pudendal nerve block
abolishes the excitatory reflex suggesting that pudendal neu-
ropathy may interfere with the RAER. Common methodologies
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for assessing the integrity of the pudendal nerve involve both
single fiber density (SFD) of the EAS and pudendal nerve ter-
minal motor latency (PNTML). However, derangement of the
distal RAER was shown by Sangwan et al.37 to compare
favorably with these more traditional and discomforting
methodologies as an indicator of neuropathic injury to the
EAS. It would seem that patients that have both an abnormal
PNTML and an abnormal distal RAER do not require further
study with SFD.

Mechanical Factors of Continence 
and Defecation

Anorectal Angle and Flap Valve

As a part of the pelvic floor musculature, the puborectalis
arises from the pubic bone and passes horizontally and poste-
riorly around the rectum as the most medial portion of the lev-
ator ani muscle. This forms a U-shaped sling around the
rectum near its anatomic junction with the anus, pulling the
rectum anteriorly, and giving rise to the so-called anorectal
angle. There are differences of opinion as to whether the pub-
orectalis and anorectal angle are truly important in maintain-
ing continence. Unlike the fine control of the external and
internal sphincter muscles, the puborectalis sling is believed
to be more involved with gross fecal continence.38 Parks39

postulated a mechanism by which this takes place. As intra-
abdominal pressure is increased—such as with sneezing,
coughing, or straining—and the force is transmitted across
the anterior wall of the rectum at the anorectal angle. The
underlying mucosa is opposed against the upper anal canal,
creating a flap-valve mechanism that prevents stool from
passing to the lower anal canal and preserving continence. Yet
other authors have disputed this flap-valve mechanism and
downplayed the role and reliability of measuring the anorectal
angle. Bannister et al.,1 in a study of 29 patients including 14
patients with incontinence, found no evidence of a flap valve
in the normal subjects by using manometric measurements
during increasing intraabdominal pressures. However, in the
incontinent patients, the manometric pressures were consis-
tent with a flap valve. Yet, subjects still had leakage of stool,
questioning the contribution to overall continence. Bartolo
and colleagues18 also used manometric and EMG measure-
ments in 13 subjects both at rest and during Valsalva, demon-
strating a similar increase in rectal and sphincter pressures
and puborectalis EMG recordings. Yet, with concomitant bar-
ium studies, the anterior rectal wall separated from the
mucosa, allowing contrast to fill the rectum. The authors pro-
posed that the puborectalis functions more like a sphincter
rather than contributing to the flap-valve mechanism.

Furthermore, quantifying the anorectal angle and relating
that to patient symptoms has resulted in mixed views.
Jorgensen and colleagues40 noted significant interobserver
variation in anorectal angle measurements among three

interpreters but good intraobserver consistency, suggesting
that variation in anorectal angle measurements may be attrib-
utable to subjective interpretation of the rectal axis along the
curved rectal wall. The authors of another study, assessing the
reproducibility of anorectal angle measurement in 43 defecat-
ing proctograms, found significant intra- and interobserver
variations, and concluded that the anorectal angle is an inac-
curate measurement. Jorge and associates41 measured the
anorectal angle during rest, squeeze, and push in 104 consec-
utive patients and also found highly significant differences in
each measurement category.

Reservoir

As an additional part of the continence mechanism, the rec-
tum must be able to function as a temporary storage site for
liquid and solid stool. With passage of the fecal stream into
the rectum, the pliable rectal walls are able to distend and
delay the defecation sequence until an appropriate time. This
process relies both on rectal innervation to sense and tolerate
the increasing volume of stool (capacity), as well as maintain
a relatively low and constant pressure with increases in vol-
ume (compliance). Extremes of either of these components
can lead to fecal incontinence through decreased accommo-
dation or overflow states. Although decreased compliance has
been demonstrated more often in patients with fecal inconti-
nence, it has also been shown to occur as a normal conse-
quence of aging.42 In addition, Bharucha and associates,43 in
a study of 52 women with fecal incontinence, demonstrated
that the rectal capacity was reduced in 25% of women, and
these lower volume and pressure thresholds were significantly
associated with rectal hypersensitivity and urge fecal inconti-
nence. Furthermore, after low anterior resection for cancer,
those patients with resultant lower rectal compliance and lower
rectal volume tolerability (capacity) have been associated with
higher rates of fecal incontinence.44

Normal Defecation

The awareness of the need to defecate occurs in the superior
frontal gyrus and anterior cingulate gyrus. The process begins
with movement of gas, liquid, or solid contents into the rec-
tum. Distention of the rectum leads to stimulation of pressure
receptors located on the puborectalis muscle and in the pelvic
floor muscles, which in turn stimulate the RAIR. The IAS
relaxes allowing sampling of contents. If defecation is to be
deferred, voluntary contraction of the EAS and levator ani
muscles occurs and the rectum accommodates with relaxation
after an initial increase in pressure. When the anal canal is
deemed to have solid contents and a decision to defecate is
made, the glottis closes, pelvic floor muscles contract, and
diaphragm and abdominal wall muscles contract, all increas-
ing abdominal pressure. The puborectalis muscle relaxes,
resulting in straightening of the anorectal angle, and the
pelvic floor descends slightly. The EAS relaxes and anal canal
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contents are evacuated. Upon normal complete evacuation,
the pelvic floor rises and sphincters contract once more in a
“closing reflex.”

Pathologic Conditions

Incontinence

Incontinence is the inability to defer the passage of gas, liq-
uid, or solid stool until a desired time. Numerous alterations
in anorectal physiology can lead to incontinence and many
patients have more than one deficit. Structural defects in the
IAS or EAS muscles occur because of obstetric injury,
trauma, or anorectal surgery. The keyhole deformity is a
groove in the anal canal allowing the seepage of stool or
mucus. Originally described as a complication after the pos-
terior midline fissurectomy or fistulotomy, it can also occur
with lateral IAS defects. Intact sphincter muscles with
impaired neurologic function, because of pudendal nerve
damage or systemic disorders such as diabetes, can also result
in incontinence, especially if the impaired sphincter is further
stressed by diarrhea or irritable bowel syndrome.

Abnormal rectal sensation can lead to incontinence in two
ways. Conditions such as proctitis caused by inflammation or
radiation can result in hyperacute sensation. The rectum fails
to accommodate and the reservoir function is impaired lead-
ing to urgency and frequency stooling. Fragmentation of
stools is often described by patients after low anterior resec-
tion, particularly if the pelvis has been radiated as in the case
of adjuvant therapy for the treatment of rectal cancer. In the
case of blunted sensation, because of a large rectocele,
megarectum, or neurogenic disorders, the rectum becomes
overdistended and overflow incontinence occurs.

The majority of patients with rectal prolapse are inconti-
nent. Chronic stretching of the anal sphincters from full-
thickness prolapse leads to a patulous anus through which gas
and liquid stool easily leak. A reflex relaxation of the IAS
may also occur as the rectal wall descends toward the anal
canal. Patients with mucosal prolapse may have seepage of
mucus or small amounts of liquid stool. Correction of the pro-
lapse can resolve the incontinence if anal sphincter tone suf-
ficiently returns. Age and duration of prolapse can affect this.

Obstructed Defecation

Suspected Enterocele or Rectocele (Obstructed
Defecation)

Patients with symptoms of enterocele or rectocele describe
prolonged straining at defecation, with a sensation of partial
or complete blockage (frequently a “closed trap door” pre-
venting passage of stool). Defecography can demonstrate the
presence of a rectocele or enterocele, suggest the presence of
a peritoneocele, and clarify contributing disorders such as a

nonrelaxing pelvic floor, rectal intussusception or prolapse,
and potentially uterovaginal prolapse.

Rectocele

A rectocele is defined as greater than 2 cm of rectal wall out-
pouching or bowing while straining, and can precede or
accompany rectal intussusception. The rectocele can prevent
passage of stool both by obstructing the anal orifice and by
acting as a diverticulum to sequester stool. Patients with rec-
toceles often complain of the need for frequent sequential
episodes of defecation, and even for manual compression or
splinting of the anterior perineum or posterior vagina in order
to completely evacuate. Additionally, patients may experience
incontinence with relaxation, leading to reduction of the rec-
tocele and return of the sequestered stool to the lower rectum.

Van Dam and associates45 investigated the utility of defecog-
raphy in predicting the outcome of rectocele repair. Rectocele
size, barium trapping, intussusception, evacuation, and perineal
descent were measured during defecography examinations of
74 consecutive patients with symptomatic rectoceles. The
patients then underwent a transanal/transvaginal repair, fol-
lowed by 6-month-postoperative defecography and reassess-
ment of the five most common presenting symptoms
(excessive straining, incomplete evacuation, manual assistance
required, sense of fullness, bowel movement less than three
times per week). No postoperative defecograms demonstrated
a persistent or recurrent rectocele; however, one-third of
patients had a poor result based on persistent symptoms. There
was no association between defecography measurements and
outcome of the repair. Still, the authors concluded that
defecography serves three major purposes in the evaluation of
a rectocele: preoperative evidence of its presence and size,
documentation of additional pelvic floor abnormalities, and an
objective assessment of postoperative changes.

An abnormal increase in perineal descent (typically greater
than 2 cm) has been described among both incontinent
patients and continent patients who strain during defeca-
tion.31,32 These conflicting data underscore the poorly under-
stood relationship between neuropathic pelvic floor damage
and symptomatology.

Bartolo and associates46 evaluated patients with perineal
descent using manometric, radiographic, and neurophysio-
logic studies. When comparing 32 patients with incontinence
and increased perineal descent with 21 patients with
obstructed defecation and increased perineal descent, the
authors found no significant difference in the extent of per-
ineal descent or neuropathic damage to the EAS. Patients who
were incontinent had lower manometric pressures (both rest-
ing and squeeze pressures) whereas those with obstructed
defecation had normal manometric pressures. In a separate
study, these authors also found that incontinent patients with
increased perineal descent had severe denervation of both
the puborectalis and the external sphincter compared with
continent patients with increased perineal descent, who had
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partial denervation of the external sphincter only.46 Miller and
colleagues47 evaluated sensation in two similar patient groups.
Patients who were frankly incontinent actually had less per-
ineal descent than continent patients with descent, but had
severely impaired anal sensation.

Berkelmans et al.48 tried to determine whether women with
increased perineal descent and straining at stool were at risk
for future development of incontinence. The authors identi-
fied 46 women with perineal descent who strained during
defecation but were continent. Twenty-four of the 46 were
followed after 5 years and 13 of these (54%) had developed
fecal incontinence, compared with 3 of 20 (15%) control
patients. During their initial evaluation, the patients who pre-
viously strained and later developed incontinence had signif-
icantly greater perineal descent at rest and less elevation of
the pelvic floor during maximal sphincter contraction than the
women who strained but did not develop incontinence.

Thus, perineal descent may be a predictor of incontinence
among patients with denervation of both the external sphinc-
ter and the puborectalis, and in patients with impaired anal
sensation. Among patients with constipation, perineal descent
and straining at stool may predict future fecal incontinence.

Dyskinetic Puborectalis

Dyskinetic puborectalis, paradoxical puborectalis, nonrelax-
ing puborectalis, and anismus are terms that describe the
absence of normal relaxation of pelvic floor muscles during
defecation, resulting in rectal outlet obstruction.49 Once diag-
nosed, dyskinetic puborectalis is usually treated with biofeed-
back and bowel management. Patients who fail conservative
treatment have been offered botulism toxin injections into the
puborectalis muscle with limited success.50

Continence

The dynamic intention of all the aforementioned anatomy and
physiology ensures continence. It does not follow that a deficit in
any one area ensures incontinence. Continence achieved in
patients with an ileoanal pouch is proof the rectum is not essen-
tial. An intact and functional puborectalis muscle can provide
continence in the patient with pediatric imperforate anus, but
incontinence can ensue during adulthood. Even profound deficits
do not necessarily lead to incontinence if stool consistency is
solid, whereas minor deficits can easily lead to incontinence and
gas. To determine and treat abnormal fecal incontinence requires
a systematic approach focusing on identifying the specific deficits
present, applying appropriate testing to elucidate anal physiology
and anatomy, and then directing therapy accordingly.
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4
Physiologic Testing
Lee E. Smith and Garnet J. Blatchford

Physiologic testing has been used to assess pelvic floor and
anorectal disorders for the past 35 years, but only in the past
two decades has this testing become of value for clinical use.
These physiologic tests are performed in conjunction with a
history, diary of the disorder, physical examination,
endoscopy, and often imaging studies. Physiologic tests have
provided or confirmed a diagnosis in 75% of patients with
constipation, 66% of patients with incontinence, and 42% of
patients with chronic anorectal pain according to one study.1

The original physiologic testing equipment was home-
made, so that all of the studies were based on a specific unit,
which was not available anywhere else; thus, the ability to
compare studies was almost impossible. In the past two
decades equipment has been commercially produced such
that reproducible results are possible. Even now a major prob-
lem is lack of a good set of normal values for healthy patients
of both sexes and of all ages. Physiologic testing includes sev-
eral tests that complement each other, because there is not a
single test that contributes the data necessary to analyze dis-
orders of the pelvic floor. Unfortunately, many patients have
diseases or disorders that are of multifactorial pathophysiolo-
gies that will give several abnormal results, which then are
more difficult to interpret. These tests include manometry,
defecography, anal ultrasound, magnetic resonance imaging
(MRI), transit time, pudendal nerve terminal motor latency
(PNTML), and electromyography (EMG). This chapter
describes these tests and their usefulness in evaluating adult
diseases and disorders.

Manometry

Manometry is a technique for measuring pressures existing in
the rectum and anus, and pressures and reflexes elicited by
voluntary actions or by local stimuli. The equipment and tech-
niques vary, but investigators are beginning to use more stan-
dardized equipment and methods so that our descriptions of
the equipment and techniques can be focused on just a few. To
be able to interpret the data, the range of normals by sex and

age is needed. These normal measurements may be obtained
from sites using the same system, or studies of your own nor-
mal patients.

Indications

First, manometry is used for evaluation of incontinence.
A sphincter defect can be located and quantified. Second,
constipation, mainly outlet obstruction type, is investigated to
determine whether abnormal pressures exist. The loss of the
rectoanal inhibitory reflex (RAIR) suggests Hirschsprung’s
disease. Third, some anorectal pain syndromes are associated
with abnormal pressures within the sphincter mechanism.
Fourth, the study is conducted to establish a baseline when an
anorectal or pelvic floor procedure is contemplated. For
example, if biofeedback or a surgical procedure is to be used
for incontinence or constipation, a pre- and postprocedure
study provides the means to quantify a change.

Equipment

The equipment consists of several essential components: the
probe, the transducers, the recorder, and the hydraulic pump
for water infusion methods. There are two frequently used
methods: the water-perfusion method and the solid-state
method. The choice is based on cost and user experience.

Probes

The probes may be water perfusion, solid state, small balloon,
or large balloon; they may be either open-tipped or side-
opening. The open-tipped and balloon probes have fallen into
disfavor. The most popular type is the water-perfusion probe,
which is relatively inexpensive, durable, and easy to use.

The water-perfusion catheter probe has side holes through
which water is slowly perfused, and pressure resistance of
the sphincter is exerted against the holes. The simplest
catheters have four holes at the same level on the probe; this
circumferential array will show asymmetry within the anal



4. Physiologic Testing 41

canal. A balloon is attached to the tip, and a central channel
in the tube opens into the balloon so that it can be inflated to
elicit reflexes or elicit sensations in the rectum. Each of the
side holes has an individual channel that can be connected to
transducers. The mechanical water pressure is transmitted
to the transducer.

The solid-state catheter is expensive and fragile, but it gives
the most accurate, reproducible results. The sensors are
located at the same level on the catheter, and a balloon, which
is inflatable, is attached to the tip. One sensor is located at the
tip within the balloon to measure the pressures within the rec-
tum. The sensors are wired to a computer which gives a digi-
tal readout and a graph to show the pressure measurements.
During this discussion, the terms probe and catheter will be
used interchangeably.

Hydraulic Water-Perfusion Machines

The water-perfusion machine is a key part of the water-
perfusion method. The water is driven through each of the
individual channels in the tube at a chosen rate; the water per-
fuses through the holes near the tip and thus is exposed to
pressure changes.

Transducers

Transducers are an essential part of the water-perfusion sys-
tem. The water-perfusion catheter has individual channels as
described above; each perfusion channel has a side channel
that connects to a transducer. The side holes through which
water is slowly perfused also transmits pressures back to indi-
vidual transducers. The mechanical water pressure is changed
to electrical signals in the transducer.

Amplifier/Recorder

Many recording devices are available, but at present comput-
erized systems with small amplifiers and recorders are prefer-
able. Software has been designed to give chart, table, and
graph printouts. An attached monitor is a useful way to
observe the tracings as the procedure is in progress.

Technique of Manometry

Initial Considerations

Usually manometry is performed using either the water-
perfusion method or the solid-state microtransducer method.
In this section, reference to both will be made. In our labora-
tory, we first used homemade systems, later the water-perfusion
method, and now the solid-state method. Most of the discussion
will be based on the solid-state system, but mention of differ-
ences between systems will be made when appropriate.

The informed consent form is not necessary in many
American and international institutions, but our institutional
policy requires that we obtain a signed consent form. The
study is performed with focus on the distal 5 cm, which is the

segment that contains the sphincter muscles. It is not possible
to separate the puborectalis muscle from the external
anal sphincter. However, the internal sphincter and the exter-
nal sphincter may be analyzed based on the portions of pres-
sure represented by the resting tone and the squeeze pressure.

Preparation

The preparation is a simple small, tap-water enema or com-
mercially prepared enema to empty stool from the rectum and
anus before coming for the examination. The patient is placed
in the left lateral position with the hips and knees flexed to 90
degrees. A digital examination with a well-lubricated glove is
done first to verify that the rectum is empty, sense the direc-
tion of the rectal lumen, and recognize any abnormalities.
Instructions about what the patient is to expect regarding
relaxation, breathing normally, not talking, squeezing on
command, and sensing the balloon will make the conduct of
the examination quicker and easier for all.

Calibration

Calibration is critical to obtain accurate, reproducible results.
The calibration record should be saved with the actual proce-
dure recording to validate the measurements. For the water-
perfusion method, the reservoir is filled, and the hydraulic
pump is set for a pressure of about 10 psi at a rate of less than
3 mL per minute. A large volume of water introduced may
produce an error; so ideally the flow rate should be far less at
a rate of 0.2–0.4 mL per minute. The transducers and the per-
fusion holes in the catheter should be at the same level during
calibration and during the procedure, or the baseline must be
zeroed again at the beginning. The transducers need to be
inspected for the presence of air bubbles which produce error;
the bubbles need to be removed.

The solid-state system does not need to be kept at the same
level during the procedure. Following the vendors instruc-
tions, the zero atmospheric level is the baseline, and usually a
high point on the scale of 100 mm Hg is measured.

Resting Pressure

The probe is introduced higher than the 5-cm level and left in
place for 5 minutes to permit the temperature to equalize to
body temperature and the sphincter mechanism to relax to a
baseline. The probe is oriented so that the posterior sensor cor-
responds to the recording of the posterior aspect of the anus. The
recordings are made by either the station pull-through technique
or the continuous pull-through technique. Most laboratories use
the station pull-through method. The catheter is pulled through
at 1-cm intervals, stopping to record the pressure at each incre-
ment for 10 seconds. As the sensors enter the sphincter mecha-
nism, the pressure will be seen to increase over the baseline
rectal pressure. There is usually a stepwise increase in pressure
as the sensors progress distally (Figure 4-1). As the sensor
leaves the sphincter mechanism, the pressure will drop to zero.



In the continuous pull-through method, the probe is pulled
through with a small motor at a continuous rate. A curve
reflecting the pressure zone is generated. The pressures gen-
erated by continuous pull through tend to be higher than those
obtained from station pull through.

Squeeze Pressure

The probe is reinserted to at least the 6-cm level and reori-
ented. The probe is again removed at 1-cm increments. The
patient is instructed to squeeze the sphincter muscles as if to
stop a bowel movement and hold the squeeze for 3 seconds
(Figure 4-2). The patient is also instructed to avoid using
accessory muscles, especially the gluteals.

Using the continuous pull-through method, the patient is
asked to squeeze and hold the squeeze as a motor pulls the
catheter through the sphincter mechanism. The pull through
can be performed several times and the results can be averaged.

Squeeze-Duration Study

The probe is positioned in the site of the highest pressure in
the anal canal. The high pressure zone is the length of the anal
canal with resting pressures at least 30% higher than rectal
pressure.2 The patient is instructed to squeeze and hold the
squeeze for 45 seconds as the recording is made (Figure 4-3).
Some investigators perform this maneuver once and others do
two or three runs and average the results. This study is also
termed sphincter endurance.

Reflexes

The probe is again positioned in the high pressure zone in the
anal canal to observe for the RAIR. Then 10 cc of air is injected
into the balloon and the pressures are observed for 10 seconds.
Then air is inflated into the balloon at 20-, 30-, 40-, 50-, and 
60-cc increments (Figure 4-4). The recording normally shows
a relaxation from the baseline, which verifies the intact reflex
from the stimulated rectal wall to the internal sphincter.

The probe is positioned in the high pressure zone again,
and the patient is asked to cough to elicit the “cough reflex.”
The squeeze pressure increases involuntarily to counteract the
increased abdominal pressure. Unfortunately, the artificial 
situation in the laboratory while lying on the left side on a
table interferes with the patient’s willingness to make as good
efforts as they would in the privacy of their own toilet.

Strain Maneuver

The probe is positioned in the high pressure zone. The patient
is instructed to bear down as if to defecate for at least 5 seconds.
The pressure is normally reduced for a few seconds similar to
the RAIR (Figure 4-5). This maneuver is repeated after a 30-
second rest. The result is obtained by averaging the total runs.
To appreciate what is happening to the sphincter, the rectal
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FIGURE 4-1. Normal tracing of resting tone in one quadrant on the manometry probe. The scale is 100 mm Hg. The pressure progressively
increases from the 4-cm level to 2-cm level with a small decrease in pressure at the 1-cm level, and then to zero as the probe exits.

FIGURE 4-2. Normal tracing of voluntary squeeze in one quadrant on
the manometry probe. The scale is 100 mm Hg. The squeeze essen-
tially doubles the resting pressure.



pressure is measured at the same time with the rectal balloon,
which corresponds to the increased abdominal pressure.

Rectal Sensation

The balloon is inflated in 10-cc increments until the patient
senses the balloon. The first sensation is normally at or before
20-cc inflation. The compliance test can be recorded by
continuing the balloon inflation as detailed below.

Compliance

Having recorded the first rectal sensation, the balloon is
inflated slowly in 50-cc increments. The patient will feel a
point at which there is a strong urge to defecate. This is
recorded. At a further point, the patient will experience a
discomfort, which is recorded as the maximal tolerated
volume. In the normal-sized rectum, this will be 200–250 cc
(Figure 4-6).
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FIGURE 4-3. Normal squeeze duration study in one quadrant on the manometry probe positioned in the highest pressure zone.
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FIGURE 4-4. Normal RAIR in one quadrant on the manometry probe. The scale is 100 mm Hg.



Other

Ambulatory Anorectal Manometry

To record pressures over a long period of time, a sleeve
catheter, which simply records the highest pressure in the anal
canal, is fixed in place. The patient then carries a recorder dur-
ing the decided upon time, perhaps 24 hours. This is generally
a research tool at this time.

Vector Manometry

This is best achieved with a probe that contains eight sensors in
radial orientation. The probe is drawn through the anal canal,
and the pressure profile shows the direction of abnormally
decreased pressure. Vector manometry has been generally
replaced by anal ultrasound.

Interpretation

Normals

In the anal canal there are subtle differences in the upper, mid-
dle, and distal segments.3 In the upper anus the pressure ante-
riorly is lower; in the mid anus the pressures are about equal

circumferentially; and in the distal anus the pressure is
slightly less posteriorly. Overall, men and young patients have
higher pressures. However, there is overlap of normal meas-
urements by sex and age.4 The resting pressure has contribu-
tions from both the internal and external sphincters, with the
internal sphincter providing 75%–80% of the total. The
squeeze pressure is derived dominantly from the voluntary
external sphincter.

Normal values are difficult to verify, because the literature
sources are based on small numbers of patients. Some of the
values vary, but by combining the totals from several authors,
average numbers for practical purposes can be obtained.5,6

These will be listed in the following sections.

Interpretation of Resting Pressure

The resting pressure is the pressure in the high pressure zone
at rest after a period of stabilization.2 Seventy-five to 80% of
the resting pressure is a measure of the internal sphincter
tone.7 For women, the resting pressure is approximately 52
mm Hg (range, 39–65). For men, the resting pressure is
approximately 59 mm Hg (range, 47–71). Sometimes a nor-
mal patient may have low pressures, but does not have a

44 L.E. Smith and G.J. Blatchford

FIGURE 4-5. Normal strain maneuver. A relaxation occurs.
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FIGURE 4-6. Normal compliance in one quadrant on the manometry probe. The patient reports the insufflation causing the first sensation, the
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complaint if the stool is well formed. However, a patient may
have “normal” pressures, but yet complains of incontinence.
These measurements cannot be interpreted alone, but must be
analyzed in the context of the history and other measure-
ments. At times, slow waves of 8–12 cycles/minute can be
seen on the tracings, but these are not associated with any spe-
cific pathology.

Low resting pressures are usually seen in patients who have
the chief complaint of incontinence (Figure 4-7).6,8,9 Patients
who have low pressures may not be good candidates for a sur-
gery that will leave them with a poorly formed or liquid stool,
such as total colectomy with ileorectal anastomosis or procto-
colectomy with ileal pouch to anal anastomosis; these patients
might be better served with a permanent ileostomy.

High basal pressures may be associated with anorectal
pain. Some patients have spastic sphincters, which may be
associated with outlet obstruction. Also, patients with anal
fissure have a spastic internal sphincter with high pressure
measurements as part of the pathophysiology. These patients
may be candidates for lateral internal sphincterotomy.
Pharmacologic relaxation may be achieved in lieu of surgery.
Relaxation of internal sphincter spasm can be achieved by 10
mg of sublingual nitroglycerine. Topical 0.2% nifedipine or
0.2% nitroglycerine applied to the anoderm relaxes the under-
lying muscle.10

Observation with a longer baseline tracing may show peri-
ods in which there is relaxation of the sphincter, even down to
the zero level; incontinence might be expected to be a com-
plaint from patients with this finding. However, the opposite
can happen with episodes of spasms of high pressure. Some
of these patients can be seen to have ultraslow wave activity
of 1–2 cycles/minute.

Interpretation of Squeeze Pressure

The maximum voluntary pressure is the highest pressure
recorded above the zero baseline at any level of the anal canal
during maximum squeeze effort by the patient.2 The squeeze
pressure is the pressure increment above resting pressure after
voluntary squeeze contraction and is a calculated value that is
the difference between the maximum voluntary pressure and
the resting pressure at the same level of the anal canal. The
squeeze pressure is mainly a measure of the external sphinc-
ter.11 For women, the squeeze pressure is approximately
128 mm Hg (range, 83–173). For men, the squeeze pressure
is approximately 228 mm Hg (range, 190–266). The squeeze

pressure is examined as a total squeeze pressure, which
includes the resting pressure plus the squeeze, and as a maxi-
mum squeeze pressure, which is the squeeze pressure minus
the resting pressure.

A low squeeze pressure may be associated with sphincter
injury or nerve damage from surgery, especially anal fistula
surgery, obstetric trauma, or other anorectal trauma (Figure 
4-7). Sometimes a patient will not cooperate during the test,
often because of local pain. At this point, use of an anal ultra-
sound is appropriate to identify possible sphincter injury.

High squeeze pressure is found in those patients who have
pelvic floor spasm (anismus), often associated with anorectal
pain. These same patients are unable to relax the sphincter
when asked to bear down as if to defecate.

Interpretation of Squeeze Duration

The sphincter duration is the length of time the patient can
maintain a squeeze pressure above the resting pressure. The
duration of squeeze should be >30 seconds at >50% of max-
imum squeeze pressure. When patients are unable to maintain
a squeeze, they may be incontinent. In this case, there may be
too few Type I motor nerves. There is a conversion from a
dominantly Type I nerve to Type II nerves as patients grow
older. The actual importance for this part of the manometry
study is not clear.

Interpretation of Reflex Studies

The RAIR is the transient decrease in resting anal pressure by
>25% of basal pressure in response to rapid inflation of a
rectal balloon, with subsequent return to baseline.2 The
decrease in pressure during the RAIR test is a measure of 
the internal sphincter relaxation.12 The reflex varies with the
volume inflated into the balloon, the rate of inflation, and 
the rectal compliance. This reflex may be present even with
central nervous system disorders; however, disease that inter-
feres with the peripheral nerves or ganglion cells of the myen-
teric plexus or fibrosis of the internal anal sphincter may
interfere with a measurable reflex relaxation. Likewise, a
megarectum might be associated with a poor reflex, because the
balloon does not touch the rectal wall to stimulate the reflex.
The presence of a normal RAIR rules out Hirschsprung’s
disease (Figure 4-8).13 When the balloon is deflated, a rebound
contraction may be seen in patients who have a hypertonicity of
the sphincter mechanism. Patients with fissures may also
manifest this rebound phenomenon.
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FIGURE 4-7. Low resting and voluntary squeeze pressures in an incontinent patient.



The cough reflex is the pressure increment above resting
pressure after a cough, and is a calculated value that is the dif-
ference between the maximum pressure recorded during
cough and the resting pressure at the same level in the anal
canal.2 The cough reflex, also equated with a Valsalva reflex,
is a rectal reflex to counter a sudden abdominal pressure
increase. This sacral reflex prevents soiling during abdominal
pressure increases. This reflex may be abolished if there is a
disruption of nerves in the cauda equina, sacral nerves, puden-
dal nerves, or peripheral nerves, but is maintained if nerves
higher than the sacrum are injured.

Interpretation of Strain Maneuver

The ability to defecate requires both anal relaxation and
abdominal compression. As mentioned previously, the patient

has difficulty straining and bearing down as if to defecate in
this artificial environment. Embarrassment and fear of acci-
dental passage of gas, liquid, or solid stool prevents complete
cooperation.

Low abdominal pressures may be seen when there is cen-
tral nervous system disruption or skeletal muscle disorders
that prevent abdominal compression. Very high abdominal
compression occurs when the anal sphincter does not relax,
permitting high, recurrent pressures to be exerted on the
pelvic floor.

The failure for the sphincter to relax appropriately is
termed anismus or paradoxical pelvic floor contraction
(Figure 4-9).14 Such outlet obstruction may also interfere with
interpretation of a transit time study. The failure to relax has
been found in sexually abused patients and in neurologic dis-
orders where inhibitory pathways are ablated.
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FIGURE 4-8. Absent rectoanal reflex (RAIR), consistent with Hirschsprung’s disease. Each spike is an insufflation, but no RAIR follows.

FIGURE 4-9. Paradoxical increase in sphincter pressure during the strain maneuver, rather than a relaxation, is consistent with anismus.



Interpretation of Rectal Sensation

The sensory threshold is the minimum rectal volume perceived
by a patient.2 A normal value for perception of rectal disten-
tion is approximately 15-mL (range, 9–25) inflation. Poor or
absent sensation portends a poor response to biofeedback. The
inability to sense suggests neural impairment, which may be
related to a primary or secondary disorder, such as diabetes or
amyloidosis. Constipated patients who have severe straining
may progressively lose their ability to sense rectal fullness.
Hypersensitivity may be evident in patients who have inflam-
matory bowel diseases, or have irritable bowel syndrome.

Interpretation of Compliance

The urge sensation is the volume associated with the initial
urge to defecate.2 The rate of inflation, fast or slow, the balloon
size and shape, and the distance up within the rectum may alter
the result. Therefore, the laboratory must standardize their
method. The maximum tolerated volume is the volume at
which the patient experiences discomfort and an intense desire
to defecate.2 The maximal tolerable volume and pain threshold
are reduced in patients who have a fixed, noncompliant rectal
wall. For example, patients who have had proctectomy, fibrosis
caused by ischemia, or fibrosis caused by inflammatory bowel
disease will have lower maximal tolerable volumes and lower
pain thresholds. A low tolerable volume may indicate rectal
hypersensitivity and irritability. Increased compliance may be
found in the megarectum. Decreased compliance caused by
rectal reservoir reduction will result in fecal frequency and
urgency with possible incontinence.

Defecography

Defecography is a dynamic fluoroscopic examination per-
formed with rectal contrast to study the anatomy and function
of the anorectum and pelvic floor during defecation.2 This
procedure may be performed using standard radiology equip-
ment and with relatively low radiation exposure. The specific
points to be analyzed may be captured on still radiographs,
but cineradiography provides a better look at the potential
pathophysiologies that may influence and perhaps interfere
with successful and normal evacuations.

Indication

The use of defecography is indicated as part of the evaluation
of a patient who has an outlet obstruction type of constipation.
There are several mechanical obstructions that may be evi-
dent; however, these obstructions must fit symptoms associ-
ated, because normal patients have been found to have what
appears to be an abnormal finding, which does not result in
outlet constipation. This study may be used after a repair for
outlet obstruction to compare the efficiency of the defecation
process before and after the procedure.

Equipment

The equipment is standard or inexpensive pieces that can
be obtained from commercial surgical supply houses or
hardware stores.

Table

A standard fluoroscopic table capable of cineradiography,
which can be used in the supine or erect positions, is used.
Ideally, large radiograms are used, but fluorographic spot
films might be substituted.

Videocassette Recorder

Video recordings and spot films are helpful in analyzing the
stages of defecation.

Chair and Cushion

A defecography chair, which has a standard-shaped toilet
seat, fits onto the footboard of the table. The seated position
on a toilet is better accepted by the patient, because the act of
defecation is easier, and the staff performing the study find it
to be cleaner than defecation while the patient is lying on the
radiologic table. For the person analyzing the study, the
seated position is more physiologic. A cushion is placed on
the toilet seat to raise the patient off the opaque seat, which
interferes with imaging the anal area. Films can be made
through the cushion filled with water, permitting the best
images to the lowest point of perineal descent. If air is used in
the cushion, it gives adequate images, and there is a slightly
lower radiation dose.

Contrast System

High density, barium paste (Anatrast E-Z-EM, Westbury, NY;
or Evacupaste) is introduced into the rectum. These come
prepackaged in a caulking tube. This tube fits into a standard
caulking gun. Some radiologists place a thinner barium mix-
ture into the rectum first and thus up into the sigmoid colon to
better appreciate sigmoidocele. A thin, 240-cc barium con-
trast similar to that for a small bowel study may be given
orally to better elucidate an enterocele. A tampon soaked in
barium may be used to outline the vagina. Contrast in the
bladder may be used to identify a suspected cystocele. Barium
paste may be placed on the perineal skin to better see the
lower limits of the perineal descent. More recently, the use of
a water-soluble contrast in the peritoneal cavity outlines the
depth of the cul-de-sac and structures within it.15

Technique

Preparation

The bowel may be studied with or without preparation. Our
preference is to use a small enema an hour before the exami-
nation to minimize interference with sharp outlines of the
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rectal wall. Friendly, clear explanations of what the patient
is to expect and to do aids in conducting a rapid, complete
examination.

Introduction of Contrast

The clinician will have decided which sites require contrast
based on the clinical history. The rectum, vagina, bladder,
colon, small bowel, perineal skin, and/or peritoneum may be
marked with contrast material.

If an enterocele is suspected, the patient should take 240 cc
of diluted liquid barium orally 1 hour before the procedure.
This use of barium must be used cautiously in the severely
constipated, slow transit patient, because barium mixed with
stool will harden to rock-like consistency during transit.

The patient is placed on a table with their left lateral side
down. Tubing for injection of the contrast material is well
lubricated and inserted through the anus into the rectum. The
initial rectal contrast introduced is 50 cc of liquid barium to
coat the rectal mucosa. To evaluate the sigmoid colon, addi-
tional barium may be injected, which will flow upwards. Air
may be insufflated to better outline the mucosa. Then 250 cc
of the thick barium paste in the caulking tube is inserted into
the rectum using a caulking gun. If the bladder is to be evalu-
ated, a urinary catheter is introduced into the bladder, and
water-soluble contrast is injected.16

If the vagina needs to be seen, a tampon soaked in barium is
inserted. If the cul-de-sac of the peritoneal cavity is to be seen,
under sterile technique, a needle is inserted into the cavity, and
100 cc of water-soluble contrast is injected. When the patient

assumes an upright position, the contrast fluid will descend by
gravity into the cul-de-sac. To see the perineal skin level, bar-
ium paste may be spread across the skin down the midline,
anterior and posterior to the anus.

Imaging

The patient is asked to be seated on the defecography chair
(toilet), which is adjacent to the radiography table which has
been erected to an upright 90-degree angle. The chair must
have a water-filled cushion placed on the toilet seat to elevate
the patient above the opaque seat. The patient is oriented so
that lateral films can be taken. Video recording and fluo-
roscopy are begun. A baseline resting spot film is first (Figure
4-10). Second, the patient is asked to squeeze as if to hold a
bowel movement tightly while the film is taken (Figure 4-11).
Third, forceful straining without evacuating is urged for a spot
film (Figure 4-12). Fourth, the patient evacuates as com-
pletely as possible with maximal straining. Ideally, this activ-
ity is captured on high-resolution videotape, plus a spot film
near the end of evacuation. Last, a postevacuation film is
taken. Anteroposterior filming may be done if there is a ques-
tion of a lateral abnormality. The same procedures are
performed with the patient facing the fluoroscope sitting in a
semi-erect position in order to view the pelvic structures with
the legs out of the image. It is important to remember that
patients sometimes are quite embarrassed and intimidated by
the mechanisms of this study; abnormal defecation dynamics
may be nothing more than inability to defecate caused by
embarrassment.
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FIGURE 4-10. Defecography. The rectum at rest. R is rectum; A is the
margin of the distal anus.

FIGURE 4-11. Defecography. The rectum with a voluntary squeeze.
R is the rectum; A is the margin of the distal anus. The arrow shows
the angle created by the puborectalis muscle pull.



Interpretation

Nonetheless, measurements and observations must be
recorded on a data sheet which is designed to note all of the
potential abnormalities. Having the study as cinedefecogra-
phy allows repeated viewing of points where abnormality is
suspected. The patient certainly does not want to do repeated
studies. The findings include the anorectal angle, perineal
descent, efficiency of emptying, and possibly rectocele, ente-
rocele/sigmoidocele, anismus, and intussusception. There is
an overlap of symptomatic and asymptomatic patients, so that
the findings must be correlated with the clinical symptoms
and signs. The patient at rest serves as the control, and the
actions can then be observed. Future defecographies may be
compared with this baseline study. This is important when a
surgery is performed, and a change can be noted.

Anorectal Angle

The anorectal angle is the proctographic angle between the
mid-axial longitudinal axis of the rectum and the anal canal.2

The videodefecography can be reviewed to see that the pub-
orectalis muscle relaxes appropriately. The anorectal angle
decreases during squeezing and increases during defecation
and straining. This change shows that the puborectalis muscle
is tightening and relaxing.17 The resting anorectal angle
ranges from 90 to 110 degrees.2 During squeeze, the angle
becomes more acute in the range of 75 to 90 degrees. On

evacuation, the angle becomes obtuse in the range of 110 to
180 degrees.

Perineal Descent

Perineal descent is the caudad movement of the pelvic floor
with straining.2 A baseline is a line drawn from the tip of the
coccyx to the underside of the pubis, the pubococcygeal line.
The descent and ascent can be measured from this line.
Normally the pelvic floor will rise during squeezing and
lower during straining and evacuation.17–19 The pelvic floor
should not rise or fall more than 4 cm from the pubococcygeal
line. If there is greater descent, it suggests a decreased muscle
tone, which is most often the result of pudendal nerve injury.
This finding is usually associated with other mechanical
abnormalities.

Anal Canal Length

During maximal evacuation, the length of the anal canal can
be measured. The width of the anal canal can be noted to open
and close adequately. During maximal strain to evacuate, the
width of the anal canal should not exceed 2.5 cm. Wider
openings suggest an incompetent muscle and possible incon-
tinence.

Efficiency of Emptying

Normally the rectum should empty completely, but 90% is the
lower limit of normal. If an ileal pouch is being examined,
60% evacuation is the lower limit of normal.

Rectocele

The rectocele is the most common finding in defecography.
A rectocele is a bulging of the rectum into the posterior wall
of the vagina (Figure 4-13).2 A rectocele is much better
defined by defecography than by clinical examination, giving
better measurements of the size and adequacy of empty-
ing.17–19 Generally one that is <3 cm is not of consequence.
Yet, even large rectoceles must be associated with outlet
obstruction symptoms to be considered pathologic. Most of
these patients have found that pressing upon the bulge of the
rectocele aids them in evacuation. The best time to recognize
a rectocele is during maximal straining to evacuate. The
postevacuation film may show barium to be trapped in the
rectocele. These bulges may be seen to be most often anterior,
but occasionally posterior.

Enterocele/Sigmoidocele

Enterocele is a protrusion of the peritoneum between the rec-
tum and vagina containing small intestine (Figure 4-14).2

A sigmoidocele (pouch of Douglas descent) is a protrusion of
the peritoneum between the rectum and vagina that contains
sigmoid colon.2 During straining is the best time to look for a
loop of contrast-filled small bowel or sigmoid colon.17–19
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FIGURE 4-12. Defecography. Rectum during bearing down. R is rec-
tum; A is margin of the distal anus. The anorectal angle opens as the
puborectalis muscle relaxes.



Bowel can be seen to indent the upper rectum or, if a space is
present in front of the rectum, to herniate down toward the
perineum. It is abnormal for bowel to descend below the
upper rectum, and it is abnormal for a space to be present of
>2 cm between the rectum and vagina. The postevacuation
film may show the abnormal movement of bowel into the
deep cul-de-sac. It is not necessary for viscera to enter the
space to be abnormal. The best way to detect the depth of
the pouch of Douglas is to introduce water-soluble contrast
into the peritoneal cavity.20,21 This finding is suspected in only
half of the cases.

Anismus

Anismus is a nonrelaxing puborectalis or levator muscle com-
plex, which is seen as a fixed anorectal angle with a puborectalis
indentation in the face of straining down or evacuation.17–19,22

Normally the puborectalis relaxes, and the anorectal angle opens
up. The patient with anismus complains of severe straining to
evacuate, and sometimes pain. If the act of defecation is timed,
patients with anismus take >30 seconds to empty, starting
when the anal canal begins to open. Normally evacuation takes
10 seconds after the anal canal starts to open. In addition, the
anal canal width is narrow.

Intussusception/Prolapse

The rectum may be seen to prolapse or intussuscept during
straining or evacuation (Figure 4-15A–C).17–19 The intussus-
ception or prolapse can be characterized as upper, mid, or
lower rectal, and the origin can be described as anterior or
posterior. The intussusception usually begins at 6–8 cm
above the anus. Generally the upper rectum should remain
attached to the sacrum and the retrorectal (presacral) space
should not vary. The distal part of the rectum may be in either
a vertical or horizontal plane and still be normal.
Radiologists have some difficulty deciding whether the
enfolding is a full-thickness intussusception or a normal
rectal fold. Measurement of the thickness of the enfolding
rectal wall will be twice as thick as the rectal wall or a nor-
mal fold of the rectum, because it represents two adjacent
layers of the wall.23

Megarectum

This diagnosis is a combination of a large measurement of the
diameter of the rectum and incomplete emptying. The meas-
urement of the width of the rectum at the level of the distal
sacrum >9 cm suggests megarectum.

Incontinence

During the procedure, incontinent patients may not be able
to hold the barium in the rectum, and it can be seen to
run out of the anal canal before the instruction to defecate
is given. Incontinence is often associated with other
pathology.

Balloon Expulsion Test

The balloon expulsion test measures the ability of the patient
to expel a balloon inflated with 50–60 mL of water.2

Condoms and Foley catheter balloons have been used for this
test.24 Patients with outlet obstruction are not able to pass this
balloon readily. The problem is that some patients may pass
the balloon, but have undetected outlet obstruction.
Conversely, patients with outlet obstruction may call upon
compensatory mechanisms to pass the balloon.

50 L.E. Smith and G.J. Blatchford

FIGURE 4-13. Defecography. A rectocele. R is the rectocele; A is the
margin of the distal anus.

FIGURE 4-14. Defecography. An enterocele. V is the vagina; E is the
enterocele descending between the vagina and rectum.



Anal Ultrasound

Anal ultrasound is used to look for anatomic abnormality of
the anal sphincters. See the chapter on Endoluminal
Ultrasound, to see images of anal ultrasounds. Ultrasound has
replaced EMG as the best means to define an injury.

Indication

If a defect in the sphincter mechanism is suspected, ultra-
sound is the diagnostic technique of choice.25 It is most use-
ful in the work-up of incontinence. The obstetric injury is
readily seen, and the ability to find the defect approaches
100%.

Equipment

The most often used ultrasound machine displays a 360-
degree image made possible by a mechanically rotating trans-
ducer on a hand probe. The 10-MHz transducer provides the
clearest images. The transducer is covered by a plastic cap.25,26

Technique

The only preparation is a small enema. Sedation is not neces-
sary. The patient is placed in the left decubitus position. The
ultrasound system is assembled, and water is introduced to fill
the cap covering the transducer. Air bubbles must be
removed, because they cause an artifact. A digital examina-
tion is performed to find abnormality, but also to define the
direction for insertion of the probe. The probe is introduced
blindly to the point where the transducer is in the rectum.
Images are made in the upper, middle, and distal anus, which
is the distal 4–5 cm.

Interpretation

Bartram26,27 describes six ultrasonographic layers in the anal
canal: l) a hyperechoic layer that is the interface of the cone
with the tissues; 2) a hypoechoic layer that represents the
mucosa; 3) a hyperechoic layer that represents the submu-
cosa; 4) a hypoechoic layer that is the internal anal sphincter;
5) a hyperechoic layer that represents the intersphincteric
plane and the longitudinal muscle; and 6) a layer of mixed
echogenicity representing the external anal sphincter.

In the upper anal canal, the puborectalis muscle is seen to
loop around the upper anus. In the middle anus, both the inter-
nal and external sphincters may be seen. In the distal anus, the
subcutaneous portion of the external sphincter is visualized, but
the internal sphincter does not extend this far. The thickness of
the internal sphincter stands out in the middle of the anus. The
normal adult sphincter is 2–3 mm thick. A neonate may have a
sphincter of 1 mm, and in the elderly 3–4 mm thick.

Incontinence

A thin muscle suggests primary degeneration of the internal
sphincter. After lateral internal sphincterotomy, a distal defect
can be seen in the internal sphincter. Obstetric trauma may
extend into the transverse perineus muscle, the external
sphincter, or completely down through the internal sphincter.
The injury blurs out portions of the normal rings of tissue
described above.28
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FIGURE 4-15. A–C Defecography. Intussusception of the rectum. R is
the rectum; A is the margin of the distal anus. The arrows show the
progressive infolding of the rectum.



Magnetic Resonance Imaging

MRI of pelvic floor function is developing rapidly. Dynamic
studies have yielded additional information compared with
static examinations alone. Identification of the anal and rectal
structures is fairly easy on MRI because the perirectal fat
shows a high degree of contrast when compared with the
musculature. Indications for MRI examination are primarily
sepsis, trauma, congenital abnormalities, and tumor.

There is a significant change in T1 and T2 weighted imag-
ing associated with infection. This change produces high soft
tissue contrast and enables abscess and fistulous tracks to be
demonstrated. Sensitivity of MRI using the body coil can be
as high as 89% in identifying fistulas, but demonstration of
site of internal opening and differentiation of various muscle
layers is not always possible.29 In this study, there was con-
cordance between MRI and surgical findings for the primary
tract and secondary tracts of 86% and 93%, respectively.

Muscular anatomy is seen so well that MRI has become
useful in the evaluation of anal trauma. When compared with
endorectal ultrasound, endoanal coil MRI is superior in identi-
fying the outer aspect of the external sphincter muscle.
Concordance between MRI and surgical findings has been
shown with regard to location of sphincter tears after obstetric
trauma.30 Studies have shown endoanal MRI to be comparable
to endoanal ultrasound for identifying defects and/or thinning
of the internal sphincter. MRI, however, may also show thin-
ning of the external sphincter and puborectalis, which are not
easily seen on endoanal ultrasound. This may represent atro-
phy in the pelvic musculature. Atrophy may correlate with a
poor result after sphincter repair. Determination of atrophy on
endoanal MRI may help in predicting the outcome after
sphincteroplasty.31 Atrophy on MRI has been shown to corre-
late with single fiber needle EMG which confirms denervation
at the level of the muscle.32 However, PNTML may be normal
even in the presence of external anal sphincter atrophy.
Prolongation of the PNTML reflects damage to only the large
heavily myelinated nerve fibers and does not reflect the nerve
function at the muscle level.

Congenital abnormalities of the anus and rectum can be
delineated by MRI examination.33 MRI can be used to iden-
tify sphincter involvement by rectal tumors. Distance from the
distal aspect of the tumor to the levator muscle can be accu-
rately assessed before surgical planning. Because of the
length of the endorectal coil, visualization of the musculature
of the sphincter up to 2 cm above the levator ani only is
seen.34 Visualization of depth of invasion by tumor can be
done by manipulation of contrast with the use of T2 weighted
images.

Defecatory problems may also be evaluated by MRI.
Dynamic pelvic MRI (or MRI proctography) is now possible
since techniques for rapid MRI acquisition have been devel-
oped. This allows pelvic floor motion to be visualized in real
time during defecation. Generally this does not require addition
of contrast although some limitations with motion artifact can

be seen. It has been suggested that examination in the supine
position (MRI) compared with the study in a seated position
(balloon proctography) shows minimal and probably clinically
insignificant differences in pelvic organ prolapse between these
two techniques.35 MRI is able to demonstrate peritoneoceles,
cystoceles, perineal descent, and prolapse during evacuation.
Evidence of obstruction defecation may be seen with the
anorectal angle becoming more acute with straining, suggesting
paradoxical contraction of the puborectalis.

EMG of the Anal Sphincter

EMG is used primarily in evaluating fecal incontinence. EMG
is a means of assessing the motor unit. The integrity of the mus-
cle may be assessed as well as its nerve supply. The integrity of
external anal sphincter innervation after sphincter injury can be
demonstrated. Sphincter reinnervation secondary to pelvic neu-
ropathy can be demonstrated. EMG may also be used to “map”
specific anatomic sphincter defects. This mapping technique
has largely been replaced by anal ultrasonography, which is
simple, accurate, and painless. Anal EMG may also be used to
demonstrate appropriate relaxation and contraction of the anal
muscle and can be used in biofeedback therapy.

Concentric Needle EMG

Concentric needle EMG focuses on different motor unit char-
acteristics. A concentric needle electrode will record muscle
contractions as motor unit potentials (MUPs). A single MUP
is caused by depolarization of the muscle from a single motor
unit. Three variables are noted within a MUP: amplitude,
duration, and shape. Amplitude is dependent on the number
of muscle fibers discharging. The larger the number of fibers,
the greater is the amplitude of the MUP. Generally only the
fibers lying within 1 mm of the electrode (typically less than
20) contribute to the spike of the MUP. Distance may also
influence amplitude to some degree. Duration of the MUP is
a result of dispersion of the action potentials originating from
the different muscle fibers of a motor unit. Duration of MUPs
increases with age. Denervation also causes a prolongation of
duration and polyphasic potentials. Shape of the MUP results
from summation of the single fiber action potentials in the
motor unit. Most normal MUPs are bi- or triphasic.
Polyphasic potentials (four or more phases) have been
reported in up to 25% of normal external anal sphincter mus-
cles. Polyphasic potentials of short duration occur in myo-
pathic disorders and those with long duration correlate with
histologic evidence of regeneration in denervated muscle.
Concentric needle EMG can be of particular value in the diag-
nosis of specific neurologic problems, including conditions of
the cone and cauda equina, sacral roots, pudendal nerve, and
for differential diagnosis of the various types of multisystemic
atrophy.36 Normal amplitude of the MUP is <600 μV and
duration is <6 ms.37
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Single Fiber EMG

Single fiber EMG electrodes are used because the area of
measurement is so small each fiber generates a single spike.
In normal circumstances, only a few muscle fibers from a sin-
gle motor unit are within the recording area of a single fiber
electrode. In reinnervated muscle, the numbers of fibers
belonging to a single motor unit increase, thereby increasing
action potentials are recorded at the electrode. The number of
spikes can be recorded from separate potentials and fiber den-
sity can be calculated. Fiber density is the measurement of the
mean number of muscle fibers innervated by one alpha-motor
unit. This is usually an average from numerous separate
potentials. Technique of single fiber EMG involves placing a
sterilized fine needle (single fiber electrode) with a recording
surface of 25 μm into the external anal sphincter just outside
the anal verge. Readings are taken in both the left and right
lateral areas with 20 needle positions or more done for calcu-
lation of fiber density. A value >1.7 is considered abnormal.38

Criteria for pudendal nerve damage in single fiber EMG are
the presence of an increased fiber density, increase of MUP
duration and amplitude at rest, decrease of the number of
MUPs during maximum contraction, and presence of “jitter
and blocking” phenomena.39

Surface Electrodes

Surface EMG electrodes are generally used to document anal
sphincter activity at rest, strain, and squeeze. Documentation
of paradoxical sphincter contraction may improve assessment
of patients with defecation disorders. When compared with
proctography, both needle EMG and surface EMG have a low
positive predictive value, but they have high negative predic-
tive values.40 Therefore, EMG alone is not optimal for diag-
nosing the presence of nonrelaxing puborectalis. Surface
electrodes avoid the pain of needle EMG.

Biofeedback training is often done using surface elec-
trodes. This may be done for fecal incontinence or for diffi-
culties with evacuation, particularly if paradoxical sphincter
contraction is present. A plug electrode may be used within
the anal canal or surface electrodes may be placed near the
anus in a lateral position. Surface electrodes are easy and
painless to apply and therefore well tolerated by patients.
They come with self-adhesive or can be secured with tape.
They should be placed over the subcutaneous part of the
external anal sphincter 1 cm from the anal verge in right and
left lateral positions. A grounding electrode is then placed on
the patient’s buttock. EMG recordings from the external anal
sphincter during straining using surface electrodes applied to
the skin correlate well with the result from needle electrodes
inserted into the muscle.41 Other studies have shown that the
anal plug electrodes correlate well with anal manometry and
with wire electrodes during rest, squeezing, and straining.
Normal values for surface EMG show short contraction 
(3-second) amplitude from 8–10 μV, 10-second contraction

amplitude from 8–10 μV, endurance (maintenance of sus-
tained contraction) of 30–40 seconds. Normal patients
demonstrated no evidence of paradoxical activity.37

Pudendal Nerve Terminal Motor Latency

The pudendal nerve originates from S2, S3, S4 nerve roots
and travels along the lateral pelvic wall down to near the
ischial spine where it exits the pelvis to supply the external
anal sphincter and the periurethral muscles through its termi-
nal perineal branch. Prolongation in the pudendal nerve con-
duction indicates injury to the pudendal nerve sheath that
results in focal demyelination with resultant slowing of con-
duction. Testing is usually done with a St. Mark’s electrode
with a stimulating electrode mounted at the fingertip portion
and a recording electrode mounted at the finger base portion.
The electrode has a constant distance of 50 mm between stim-
ulation of the nerve and recording of the external anal sphinc-
ter response. Latency between stimulation and response can
then be recorded (Figure 4-16). This latency reflects the
myelin function of the peripheral nerve. Therefore, a normal
PNTML does not exclude partial damage. However, when
unilaterally or bilaterally severely prolonged, PNTML has
been shown to affect results after sphincter repair.39,42,43

Evaluation of Transit

The time it takes for food to travel through the digestive tract
is known as bowel transit time. Gastric emptying, small bowel
transit, and colonic transit may be studied. Transit is depend-
ent on diet and varies greatly from person to person. For this
reason, a dietary history and bowel evacuation history should
be obtained in conjunction with any transit testing. Dietary
history can be evaluated for fiber, fat, and calorie intake.
Patients who believe they eat a high fiber diet may be shown
to have a very modest fiber intake. Stool history will further
delineate the extent of the patient’s problem. In patients com-
plaining of chronic constipation who believed that they had
less than or equal to three stools per week for more than
6 months, a 4-week stool diary revealed that only 49% actu-
ally met this criteria. The remaining 51% of patients had, on
average, six stools per week.44 This study also showed that a
history of psychiatric illness was five times more frequent
among those whose bowel symptoms correlated poorly with
objective evidence of constipation.

Colonic Transit

The rate at which fecal residue moves through the colon is
important in determining whether the stool is liquid, semi-
formed, or hard. Evaluation of constipation and pelvic prob-
lems may require determination of colonic transit times in
order to assist in treatment. Transit may be measured by
radiopaque markers or radionucleotide techniques.
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Colonic transit is most easily measured by use of a marker
test. The patient ingests a capsule containing radiopaque
markers, which are then followed through the colon by
abdominal radiographs. Markers consist of a capsule contain-
ing radiopaque markers, which are commercially available
(Sitz-Mark, Konsyl Pharmaceuticals, Fort Worth, TX) or can
be individually created by filling gel capsules with small cir-
cles cut from radiopaque tubing. In the most simplified colon
transit technique, the patient takes one marker tablet which
contains 24 markers on day 0. On day 5, a supine abdominal
film is taken to determine the number and position of remain-
ing markers. If five or fewer markers are remaining, the
patient has normal colonic transit. If more than five markers
are present, then the pattern of residual markers is noted.
Diffuse scattering throughout the colon would suggest
colonic inertia or decreased motility. If the markers are pres-
ent in the rectosigmoid region, then the presence of pelvic
outlet problems should be considered. Segmental transit may
be calculated as described by Metcalf et al.45 On day 0, day 1,
and day 2, the patient takes one marker capsule for a total of
three capsules. On day 4, an abdominal film is taken. If there
are more than a total of 50 markers remaining, transit time is
abnormal and an additional abdominal radiograph is taken on
day 7 to determine the location and number of residual mark-
ers. The abdominal radiograph is divided into the following
sections: right colon, left colon, and rectosigmoid. The number

of markers present in each section is counted on both the 4-
and 7-day films. A table can then be made with the values
(Table 4-1). Average normal transit is 11.3 hours, 11.3 hours,
and 12.4 hours for the right, left, and rectosigmoid colon,
respectively. Normal total transit averages 35 hours.
Segmental colectomy is not indicated for constipation even in
the face of markedly abnormal segmental transit time. Stool
weight has been shown to correlate with transit time in con-
stipated patients.44

Radionuclide Transit

Transit may be measured by radionuclide gamma scinti-
graphic techniques.46 Radiographic and scintigraphic meth-
ods correlate well. The major advantage of scintigraphy is
that 24–48 hours of scanning is needed compared with 5–7
days for marker test completion.
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TABLE 4-1. Results of a colon transit study

Right colon Left colon Rectosigmoid Total

Day-4 film 15 21 16 52
Day-7 film 0 4 14 18
Transit time (h) 15 25 30 70

The theoretical numbers of ingested markers by time and colonic segment.
This example shows a right colon transit of 15 h, left colon of 25 h, rectosig-
moid of 30 h, and a total colonic transit of 70 h.



Small Bowel Transit

Small intestinal transit should be evaluated before surgical
treatment of constipation because the patient may have a
global motility problem. Small bowel transit may be meas-
ured by breath hydrogen analysis. Hydrogen breath analysis
depends on the presence of bacteria in the large intestine to
metabolize lactulose. Up to 25% of the population cannot
metabolize the sugar because they lack certain bacterial
strains in the colon.47 A meal of lactulose and beans is
ingested and hydrogen breath analysis is undertaken.
Fermentation of the meal occurs when the substrate reaches
the colon. The fermentation process releases hydrogen gas
that is absorbed and excreted by the lungs. Time to a 20-ppm
increase in hydrogen in the breath correlates with small bowel
transit. Some conditions such as low colonic pH, bacterial
overgrowth, or antibiotic administration may interfere with
the use of this test for small bowel transit.

Small bowel transit may also be determined by scinti-
graphic techniques. These techniques have the advantage of
also measuring gastric emptying. Scintigraphy has a tendency
toward slightly shorter transit times, but this is probably not
clinically significant. Radiation exposure with scintigraphy is
highest for the colon and can be reduced by the administration
of laxatives after the procedure. Radiation to the ovaries is
less than in a plain abdominal X-ray.
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The large intestine from cecum to anus can be effectively and
accurately examined as part of a complete physical examina-
tion. An ultimate diagnosis of large bowel diseases can only
be made by direct observation of the abnormalities and, if
indicated, a biopsy. Different equipment is designed and used
for different purposes.

Anoscopy

Anoscopy is the examination of the anal canal. The lower part
of the rectal mucosa, upper anal mucosa, anoderm, dentate
line, internal and external hemorrhoids can be seen through
this examination.

There are basically two types of anoscopes: beveled type
such as the Buie or Hirschman scope (Figure 5-1) and the
lighted Welch-Allen scope (Figure 5-2) that uses the same
light source as the rigid proctosigmoidoscope. Another type is
the side-opening Vernon-David scope with Hirschman handle
(Figure 5-3). The Hinkel-James anoscope (Figure 5-4) is
much longer than the Vernon-David scope and is suitable for
patients with deep buttock cheeks.

Indications

Any anal and perianal diseases or conditions require a full
examination of the anal canal. These include anal fissures,
anal fistulas, anal Crohn’s disease, anal tumors, hemorrhoids,
anal condyloma, bright red rectal bleeding, and pruritus ani.

Anoscopy is frequently used in conjunction with
colonoscopy, flexible sigmoidoscopy, and rigid proctosigmoi-
doscopy as part of the examination.

Contraindications

Patients who have severe anal pain such as an acute anal fis-
sure or a perianal or intersphincteric abscess may not tolerate
the examination. In general, if a patient can tolerate a digital
examination, anoscopy can usually be done. A 2% lidocaine

jelly should be used in patients with anal pain. Anal stricture
or severe anal stenosis is another contraindication.

Preparation

No preparation is required.

Positioning

A prone jackknife position gives the best exposure. An alter-
native is a left lateral recumbent position.

Technique

The Vernon-David, which is a side-opening endoscope, gives
the best examination. Inspection of the anal area should always
precede any other examination and, for this, good lighting is
essential. The cheeks of the buttock are gently spread to gain
exposure. Skin tags, excoriation, and change in color or thick-
ness of the anal verge and perianal skin can be detected
quickly. A scarred, patulous, or irregularly shaped anus may
give clues to the cause of anal incontinence. Particularly in
multiparous women, the anal verge may be pushed down quite
far during straining—a feature of the descending perineum
syndrome. When the anal verge is pricked with a needle, the
external sphincter visibly contracts because of the anal reflex.
It is useful for testing the sensibility of the anal canal, which
may be absent in areas of previous scar or defect, or in patients
with an underlying neuropathy.

The next step is to do a digital examination. The index fin-
ger should be well lubricated with a lubricant jelly, and the
finger pressed on the anal aperture to “warn” the patient.
Then the finger should be gradually inserted and swept all
around the anal canal to detect any mass or induration. In
men, the prostate should be felt. In women, the posterior
vaginal wall should be pushed anteriorly to detect any evi-
dence of a rectocele. Anal tone, whether tight or loose, can
be easily estimated. A stricture or narrowing from scarring or
a defect in the internal or external sphincters from a previous



operation can be felt. A fibrous cord or induration in the anal
area and the anal canal may indicate a fistulous tract. The
external sphincter, puborectalis, and levator ani muscles can
also be appreciated by digital examination. When the pub-
orectalis is pulled in the posterior quadrant, the anus will
gape but will close immediately when the traction is released.
Persistence of the gaping indicates an abnormal reflex path-
way in the thoracolumbar region frequently seen in para-
plegic patients. The finger should press gently on these
muscles for signs of tenderness. When the person with good
anal function is asked to contract the muscles, the examiner
not only feels the squeeze of the muscle on the examining
finger but also feels the finger pulled forward by the pub-
orectalis muscle.

Insertion of the anoscope should always be done with the
obturator in place. The obturator is removed during exami-
nation and reinserted to rotate the instrument to another
area. However, if the beveled type of endoscope is used, the

endoscope can be rotated all around without having to 
reinsert the obturator. If an inverted (jackknife) position is
used, the examination table need not be tipped down 
more than 10–15 degrees. If a left lateral position is used, an
assistant needs to pull up the right cheek of the buttock 
for exposure. During examination, the patient is asked to
strain with the anoscope sliding out to detect any prolapse of
the rectal mucosa and the anal cushion. Excoriation, meta-
plastic changes, and friable mucosa indicate a prolapsed
hemorrhoid.

A biopsy via an anoscope is not advisable because of its
poor exposure. If indicated, a biopsy via a rigid proctosig-
moidoscope or a flexible sigmoidoscope is more appropriate.

Complications

Anal tear, especially at the posterior midline, can occur in
patients with anal stenosis.
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FIGURE 5-1. Buie anoscope.

FIGURE 5-2. Lighted Welch-Allen anoscope.

FIGURE 5-3. Vernon-David with Hirschman handle anoscope.

FIGURE 5-4. Hinkel-James anoscope.



Rigid Proctosigmoidoscope

Three sizes of rigid proctosigmoidoscope are available (Figure
5-5). A 19 mm × 25 cm scope is the standard size for a general
examination and for polypectomy or electrocoagulation.
A 15 mm × 25 cm endoscope is an ideal size for general
examination. It is much better tolerated by the patient, caus-
ing less spasm of the rectum and, thus, minimal air insuffla-
tion, yet enables as adequate an examination as the
standard-size endoscope. An 11 mm × 25 cm endoscope
should be available for examining the patient who has anal or
rectal stricture, such as Crohn’s disease. Some physicians and
surgeons prefer a disposable standard-size rigid proctosig-
moidoscope for routine examination.

Indications

Rigid proctosigmoidoscopy has largely been replaced by flex-
ible sigmoidoscopy. However, rigid proctosigmoidoscopy is
still useful in examination of the anorectum. One of its advan-
tages is that any blood clots or stool can easily be washed out.
In fact, in a patient who has massive gastrointestinal bleeding,
a rigid proctosigmoidoscopy is the first line of examination to
rule out the source of bleeding in the anorectum.

A rigid proctosigmoidoscopy is used when an abnormality
of the anal canal and rectum is suspected such as nonspecific
proctitis, radiation proctitis, anorectal ulcer, anorectal neo-
plasm, infectious proctitis, and anorectal Crohn’s disease.
Rigid proctosigmoidoscopy is also useful to identify the pre-
cise site and size of rectal neoplasm.

Contraindications

Patients with severe anal pain from an acute fissure, thrombosed
external hemorrhoids, and perianal abscess may not allow an
examination. The examination should be postponed to some other
date. Anal stricture that will not allow the passage of the smallest
size rigid proctosigmoidoscope is a contraindication to its use.

Patients with acute abdomen of any cause, rectal and sig-
moid anastomosis less than 2 weeks postoperatively should
not have a rigid proctosigmoidoscopy.

Preparation

Two phosphate enemas should be given within 2 hours of the
examination. This is not necessary in a patient who has diar-
rhea or active bleeding. Sedation is unnecessary.

Positioning

A prone jackknife is the position of choice. However, a left
lateral position also gives an adequate examination and
should be used in conditions such as pregnancy, severe hyper-
tension, retinal detachment or postoperative eye surgery, and
some apprehensive patients.

Technique

Although a standard proctosigmoidoscope is 25 cm in length,
the average distance that the scope can be passed is 20 cm. In
men, the scope can be passed to 21–25 cm half of the time,
and in women, it can be passed that distance one-third of the
time.1 Rigid proctosigmoidoscopy is suitable only to examine
the rectum and, in some patients, the distal sigmoid colon.
The pain experienced from proctosigmoidoscopy is from
stretching the mesentery of the rectosigmoid colon when the
scope is pushed against the rectal wall, and from the air insuf-
flation. When properly performed, rigid proctosigmoidoscopy
should produce no pain or only mild discomfort. Most
patients are fearful of the examination because of past bad
experience with the procedure or from what they have heard.
A few words of reassurance will be helpful.

With the obturator in place and held steady with the right
thumb, the well-lubricated rigid proctosigmoidoscope is gen-
tly inserted into the anal canal, aiming toward the umbilicus
for a distance of about 4–5 cm. Then the endoscope is angled
toward the sacrum and advanced another 4–5 cm into the rec-
tum. The obturator is removed and the bowel lumen is nego-
tiated under direct vision. Air insufflation is limited to the
amount necessary to open the lumen. When an angle is
encountered, the endoscope is withdrawn 3–4 cm and then
readvanced. This may be repeated several times to straighten
the angulation. If further advancement is unsuccessful, the
procedure is terminated at this point. Careful examination is
done as the instrument is withdrawn. It is usually necessary to
insufflate a small amount of air for good visualization of the
lumen. The instrument should be rotated on withdrawal to
ensure examination of the entire circumference. The mucosal
folds in the rectum (valves of Houston) can be flattened with
the tip of the endoscope to see the area behind them.

The length of insertion should be measured from the anal
verge without stretching the bowel wall. Some physicians
measure it in relation to the dentate line. The appearance of the
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FIGURE 5-5. Rigid proctosigmoidoscope. Top, 19 mm × 25 cm;
middle, 15 mm × 25 cm; bottom, 11 mm × 25 cm.



mucosa and depth of insertion should be accurately described.
If a lesion is seen, the size, appearance, location, and level
must be recorded. If a biopsy is performed, the location, 
level, number of biopsies, and whether electrocoagulation is
necessary should be noted. During the entire procedure, suc-
tion and water irrigation should be available.

Complications

If not careful, the tip of the endoscope can tear the mucosa; a
small or moderate amount of bleeding may occur. Abdominal
pain and distention can occur from excessive air insufflation.

Perforation from diagnostic rigid proctosigmoidoscopy is
extremely rare. Gilbertsen2 reported an incidence of five per-
forations in 103,000 examinations. Nelson et al.3 reported two
perforations in more than 16,000 examinations.

Flexible Sigmoidoscopy

The present-day flexible sigmoidoscope is no longer fiberop-
tic but contains a videochip at the tip of the endoscope. This
videochip transmits the image through the processing unit to
the monitor. The flexible videosigmoidoscope is 60 cm in
functional length (Figure 5-6). The entire sigmoid colon can
be reached by the flexible sigmoidoscope in 45%–85% of
cases and, in a few, the splenic flexure can also be visual-
ized.4,5 The discrepancies in success depend on patient selec-
tion and the experience of the endoscopist. For selective
screening examination, flexible sigmoidoscopy has a 3–6
times greater yield than does rigid proctosigmoidoscopy in
detecting colonic and rectal abnormalities, especially neo-
plasms.6,7 Because of this higher yield and better exposure,
many physicians have discarded rigid proctosigmoidoscopy.

Indications

The role of flexible sigmoidoscopy is difficult to define
because it can examine only the sigmoid colon and rectum in

most cases. However, it is more convenient to use, and in
many cases the entire colon need not be examined.

In acute diarrhea, flexible sigmoidoscopy can be used to
rule out Clostridium difficile colitis, acute bacterial colitis,
amebic colitis, and ischemic colitis particularly after aortic
aneurysm repair. Flexible sigmoidoscopy is also an excellent
tool to examine bright red rectal bleeding to detect its cause
such as nonspecific proctitis, radiation proctitis, anorectal
Crohn’s disease, rectal ulcer, and also anorectal neoplasm.
Flexible sigmoidoscopy is also used for colorectal cancer
screening in conjunction with tests for fecal occult blood and
to complement a barium enema examination. In this situation,
CO2 may be used for air insufflation if a barium enema is to
follow.

Contraindications

Patients with severe anal pain from anal diseases may not
tolerate the insertion of the scope. This also applies to anorec-
tal stricture and colorectal anastomosis less than 2 weeks post-
operatively. Other contraindications include acute sigmoid
diverticulitis, toxic colitis, and patients with an acute abdomen.

Preparation

Bowel preparation with two Fleet enemas given within
2 hours of examination is adequate. The patient may eat nor-
mally. Patients with diarrhea do not require the enemas.

Positioning

Left lateral recumbent.

Technique

Sedation is unnecessary. The anal canal is lubricated by digi-
tal examination. A well-lubricated flexible sigmoidoscope is
then inserted. Advancement of the endoscope is performed
under direct vision. Pushing the endoscope through a bend in
the bowel is a poor technique. Instead, the endoscope should
be withdrawn to straighten the bowel. The key of success is
short withdrawal and advancement of the endoscope or a to-
and-fro movement, together with rotating the instrument
clockwise and/or counterclockwise as needed. Use of air
insufflation should be kept to a minimum. The procedure
should be completed within 5–10 minutes. If a lesion is
detected and proved by biopsy to be a neoplasm, a complete
colonic investigation is indicated, ideally by total colono-
scopy at some other date. A polyp up to 8 mm in size can be
sampled with coagulation (hot) biopsy forceps or biopsied
and electrocoagulated. To prevent possible explosion, because
of hydrogen or methane gas in the lumen, air should be
exchanged in the colon and rectum with repeated insufflation
and suction. A larger polyp should be reserved for
colonoscopy and polypectomy.
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FIGURE 5-6. Flexible videosigmoidoscope.



Complications

Excessive air insufflation can cause acute abdominal disten-
tion and abdominal pain. This is best corrected by reinsertion
of the endoscope and aspiration of air. Too rough and
improper technique can cause perforation and other injuries.

The most common site of perforation in flexible sigmoi-
doscopy is in the distal sigmoid colon where it is angulated
from the relatively fixed rectum at promontory of the sacrum.
Complications from flexible sigmoidoscopy are uncommon
but can be serious. They can be immediately apparent or
delayed. Gatto et al.8 reported a large population-based cohort
that consisted of a random sample of 5% of Medicare benefi-
ciaries living in the region of the United States covered by
the Surveillance, Epidemiology, and End Results (SEER)
program registries between 1991 and 1998. There were
35,298 flexible sigmoidoscopies performed. The perforation
rate within 7 days of the procedure was 0.9 per 1000.
Anderson et al.9 evaluated the 10-year experience between
1987 and 1996 at Mayo Clinic, Scottsdale, AZ. There were
49,501 flexible sigmoidoscopies performed. Two perforations
occurred: one of the perforations was in the cecum, likely
from excessive air. Another perforation was in the sigmoid
colon but was not detected until 17 days later as a pelvic
abscess. Both required operation. There was no mortality.
Levin et al.10 analyzed 107,704 individuals who underwent
109,534 flexible sigmoidoscopic screenings as part of
Colorectal Cancer Prevention Program from 1994 to 1996 at
North California Kaiser Permanente Medical Care Program.
There were two perforations, two episodes of diverticulitis
requiring operation, two cases of bleeding requiring blood
transfusion, and one episode of unexplained colitis. In this
study in multivariate models, complications were signifi-
cantly more common in men than in women (odds ratio, 3.34;
confidence interval, 95%).

Ileoscopy

Examination of the small intestine via an ileostomy can be
performed using a rigid proctosigmoidoscope or a flexible
sigmoidoscope.

Indications

Indications for endoscoping the terminal ileum are few. Most
of the time it is to rule out recurrent Crohn’s disease or to find
an abnormality in patients with high ileostomy output.

Contraindications

Stricture of the stoma.

Preparation

Bowel preparation is not required, but it is helpful if the patient
has been on a clear liquid diet for 1 day. Sedation is not required.

Positioning

Supine.

Technique

The examination starts with a digital examination to gently
dilate the stoma, which is frequently slightly stenotic. The well-
lubricated rigid scope is introduced directly into the ileostomy.
The terminal ileum is quite active with frequent spasm. It
requires more air insufflation than scoping the rectum. The dis-
tance traversed by the endoscope is usually limited to 12–15
cm. In patients with a large para-ileostomy hernia, the endo-
scope may usually not be passed beyond 10 cm.

Flexible sigmoidoscopy is much easier to perform. The
angulation of the small bowel can be straightened by push,
pull, and rotation of the scope. A moderate amount of air
insufflation is usually required.

Complications

The small bowel has thin walls and requires gentle maneu-
vering of the endoscope. Perforation can easily occur. If an
angle cannot be straightened, the procedure should be termi-
nated.

Pouchoscopy

Kock Pouch or Continent Ileostomy

Indications

Although the ileoanal pouch has almost completely
replaced the Kock pouch, there are still many patients with
a Kock pouch constructed more than 30 years ago. One of
the most common problems that require endoscopy is the
extrusion or slippage of the valve causing difficulty or
impossibility of intubation to evacuate the stool. The exam-
ination is performed to help decompress the obstructed
pouch and to place a draining tube. Other indications
included Crohn’s disease and complication of the pouch
with fistulas and high output of the pouch. Both rigid and
flexible endoscopes can be used. Church et al.11 advised
using a pediatric flexible endoscope.

Contraindications

Stricture of the stoma.

Preparation

Bowel preparation is unnecessary and sedation is not usually
required. If possible, the pouch should be emptied or irrigated
just before the examination. It is also preferable if the patient
has been on a clear liquid diet for 1 day before the procedure.
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Positioning

Supine.

Technique

The endoscope can usually be passed easily into the pouch
with inspection of the stoma being performed on insertion or
withdrawal. The pouch can be lavaged as necessary.

A general inspection of the pouch is performed noting the
mucosal appearance, the pouch size, distensibility, and the
status of suture lines. If possible, the afferent loop of ileum
should be intubated, especially in patients presenting with
pouch inflammation. The endoscope must be retroflexed
within the pouch to check valve length and symmetry. A care-
ful search for foreign material should be made, particularly
around the base of the valve. If mesh was used to reinforce the
nipple valve, a fistula may form at this area. In patients with
extrusion of the valve, passing the endoscope will be difficult.

For an obstructed pouch from a slipped valve, Church
et al.11 used a flexible endoscope as an obturator to insert the
rigid proctosigmoidoscope. The rigid endoscope is placed over
the flexible endoscope, which is itself inserted into the pouch.
The rigid endoscope is advanced over the flexible endoscope
into the pouch. Now the flexible endoscope can be withdrawn
and a drainage catheter inserted to temporarily relieve the
obstruction. Surgical repair of the nipple valve is required.

Complications

Perforation can occur, particularly when there is an obstruc-
tion of the pouch.

Ileoanal Pouch

Examination of the ileoanal pouch is best performed using a flex-
ible sigmoidoscope although a rigid proctoscope can also be used.
Unless there is an anastomotic anal stricture, the examination is
usually easy. The endoscope can be used to examine the entire
pouch and usually the terminal ileum proximal to the pouch.

Indications

Examination of the pouch is indicated for patients with bleed-
ing from the pouch, diarrhea, recent onset of fecal inconti-
nence, obstructive symptoms, pouchitis, for surveillance
follow-up examination to exclude neoplastic changes, and to
rule out Crohn’s disease.

Contraindications

Severe anal or anastomotic stricture.

Preparation

The patient is prepared by taking clear liquids for 1 day or
administered a small enema before the examination. Sedation
is not required.

Positioning

Left lateral recumbent.

Technique

The examination starts with a digital examination to evalu-
ate the anal canal and the anal anastomosis. If there is a
stricture, it should first be dilated with a finger or with
Hegar dilators.

The well-lubricated flexible sigmoidoscope or a colono-
scope is introduced into the anal canal. The endoscope is
advanced into the pouch. The terminal ileum proximal to the
pouch can usually be intubated. The examiner should evalu-
ate the mucosa of the pouch and anal canal for any edema of
the mucosa, granularity, mucosal bleeding, contact bleeding,
erosion, fibrin exudate, pattern of mucosal ulceration, plaque,
and mass. Abnormal mucosa should be biopsied. Only cold
biopsy should be performed.

Complications

Tear of the anal canal can occur if there is stricture of the anus
or anastomosis. Traumatic injury from the scope may cause
moderate bleeding but it usually stops spontaneously. A per-
foration can occur from the instrumentation or a biopsy.

Colonoscopy

With the many imaging methods available for evaluation and
often therapy of colorectal disorders, colonoscopy has
emerged as the gold standard for diagnosis. It is also, in some
areas, an increasingly frequent option for therapy, be it defin-
itive or palliative.

Indications

Indications for diagnostic colonoscopy include: the evaluation
of virtually all symptoms associated with potential benign or
malignant, acute, or chronic diseases of the colorectum; for
resolution of abnormalities seen on other imaging modalities;
for investigating otherwise unexplained symptoms such as
anemia; the evaluation of chronic and acute bleeding per
annum; for screening and surveillance of patients at high risk
for colon adenomas or carcinoma; and localization of nonpal-
pable lesions at open or laparoscopic operation. It is also
increasingly possible to combine diagnostic colonoscopy and
other imaging techniques such as ultrasound.

Contraindications

Contraindications to diagnostic colonoscopy may be classi-
fied as absolute or relative. Although colonoscopy is appro-
priately considered a minimally invasive procedure, there are
risks involved that may be avoided, or at least minimized, by
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careful patient selection and certainly these risks should be
discussed before the performance of the procedure.

Absolute contraindications are suspected bowel perforation
or recent anastomosis, established peritonitis, and fulminant
colitis.

Relative contraindications include suspected ischemia and
acute colitis, in either of which instance an experienced exam-
iner may safely perform a limited examination. Active bleed-
ing is a relative contraindication unless the examiner has had
significant experience with elective diagnostic colonoscopy
and we believe the procedure should not be attempted if one
is unprepared to provide, or for the patient to accept, treat-
ment of complications of the procedure.

Preparation

Preparation for colonoscopy, of necessity, should include
preparation of the endoscopist, preparation of the patient in
general, and of the colon specifically. Several organizations
have prepared and published guidelines for credentialing the
individual who is permitted to perform colonoscopy in an
institutional setting12 and, in some institutions, Credentials
Committees have been established that grant privileges.
Although there is some controversy involving required num-
bers of experiences in training, all recommendations include
the following elements: background knowledge of anatomy,
physiology, and pathology of the colon as well as familiarity
with instruments and accessories used in endoscopy; some
formal training; and quality assurance practices. The concept
of proctoring has also been addressed by some.13 Equipment
for resuscitation should be available and individuals qualified
to perform cardiopulmonary resuscitation should be present
in the area where colonoscopy is performed. We cannot
overstate the necessity for qualified assistance during the
performance of the procedure and for monitoring the patient’s
condition.

Obtaining informed consent is an opportunity for dis-
cussing with the patient elements of the past and present med-
ical history, especially medications and operative procedures,
which may expose psychological concerns or the need to
modify preparation, add prophylactic antibiotics, or change
medication, timing, and dosage. In other words, taking an
adequate history and performing pertinent physical examina-
tion are important. It is necessary to point out the potential
hazards of colonoscopy, noting aspects of the process that
might cause discomfort but it is also important to give reas-
surance that although the risk of complication is low the
examiner is prepared for prompt management. The question
of the need for antibiotic prophylaxis stems from concern that
although diagnostic colonoscopy is a low risk procedure for
bacteremia, infection of damaged cardiac valves or implanted
prosthesis is a risk. The American Heart Association and the
American Society of Colon and Rectal Surgeons have issued
joint guidelines recommending antibiotic prophylaxis for
patients with certain conditions associated with carditis.14

These recommendations include implanted prostheses, prima-
rily orthopedic.

Thorough mechanical preparation of the colon is absolutely
essential for efficient, safe, and complete endoscopic exami-
nation. In addition, should perforation occur, the empty colon
certainly poses less risk of significant peritoneal contamina-
tion. There are various forms of mechanical preparation pos-
sible but the most thorough and safest current regimen
involves the use of polyethylene glycol electrolyte lavage
solutions. Other forms of preparation that are sometimes used
involve ingestion of a saline cathartic (usually sodium phos-
phate or magnesium citrate) as well as enemas. With the lat-
ter, there is more concern about electrolyte imbalance
especially in patients taking diuretic medications chronically
or those with renal insufficiency. Some patients after gastrec-
tomy may experience symptoms of dumping after saline
cathartic administration.

Monitoring

Although the use of pulse oximetry and intermittent monitor-
ing of blood pressure as well as electrocardiography (if clini-
cally indicated) have now become standard procedures, it is
important for the assistant as well as the endoscopist to be
aware of any changes in the patient’s level of awareness,
respiration, and abdominal distention.

Bleeding Prophylaxis

Although bleeding is rarely associated with diagnostic
colonoscopy, there are concerns about bleeding at or after
colonoscopy, if biopsy or polypectomy are contemplated, and
this has led to modification of anticoagulation regimens and
cessation of drugs that might alter platelet function. There are
no universally accepted guidelines for management of
antiplatelet therapy in relation to endoscopy, especially
because cessation of these agents may increase the risk of
thromboembolism in some of these patients. If a particular
patient has a known hematologic disorder (for example, factor
V deficiency), precautions should be taken to optimize the
coagulation potential by correcting missing or deficient factors
as necessary before initiation of the endoscopic procedure.

Technique

For successful passage of the colonoscope to the most proxi-
mal desired anatomic region (cecum or anastomosis), it is
imperative that a few principles be understood.15 The exam-
iner must appreciate that the colon is of variable length, that
respiratory and peristaltic activity is in progress during the
examination, and that some areas of the colon are more fixed
(by normal anatomy, previous inflammation, or postoperative
change). It is dangerous to proceed with introduction of the
endoscope without knowing at all times the location of
the lumen.
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Before starting the examination, the equipment should be
checked to verify that it is in good working order. It should be
verified that irrigation, suction, and air insufflation channels
are open and that the directional controls are in the unlocked
position.

With the patient in the left lateral recumbent position,
the examination is initiated by thoroughly inspecting the peri-
anal area for fissures, fistulae, hemorrhoids, condylomata,
and rarer conditions such as melanoma, Bowen’s disease,
extramammary Paget’s disease, squamous and anal gland
carcinomas. Next, the lubricated gloved right index finger is
inserted into the anus and a rectal exanimation carefully per-
formed, giving especial attention to the surface of the prostate
gland in the middle aged and older male patient. With the
right index finger still in the rectum, the endoscopist then
holds the tip of the instrument in the left hand, places it at
right angles to the right index finger, and by effacing the
sphincter with gentle pressure of the right index finger, the
instrument tip can be gently inserted as the right index finger
is withdrawn. The examiner then grasps the head of the
instrument in the palm of the left hand, leaving the thumb and
index finger free to manipulate the knobs for tip deflection
with the former and the air and water insufflation as well as
suction buttons with the other. The right hand is placed on the
instrument shaft. With the instrument in the rectal ampulla, it
is usually necessary to insufflate the lumen with a small
amount of air in order to visualize the direction of the lumen.

The main objective on insertion of the instrument is to
reach the most proximal point desired in as expeditiously a
manner as possible, leaving detailed inspection until the
process of withdrawal of the endoscope. However, detection
of an abnormality on insertion may require a change in strat-
egy. For example, it may be important to detect, localize,
sometimes biopsy, or even remove a small lesion for fear of
not being able to find it easily on withdrawal. In some cir-
cumstances, therefore, at least localization and biopsy should
be performed, even on insertion.

One of the earliest challenges to insertion is advancing the
instrument into the descending colon. The unprepared exam-
iner, looking at the stylized cartoons of many an endoscopy
record form and even many anatomic and surgical textbooks
may not recognize how long the sigmoid colon can be and
how easy it may be to insert a considerable length of the
instrument into it. Because the sigmoid is usually not fixed, it
accepts the instrument so readily that when the acute angle at
the junction of the sigmoid and (fixed) descending colon is
reached, the unprepared examiner may think that he/she has
achieved insertion to the splenic flexure. Attempts at further
insertion may be hindered then by the loop created in the sig-
moid colon. Most of the time this frustrating situation may be
entirely avoided by attempting to keep the sigmoid collapsed
and shortened as early as possible. We have found that a
clockwise turn with the right hand on the shaft of the instru-
ment and with jiggling of the shaft as well as back and forth
motion will often allow the bowel to fall over the instrument,

so to speak, allowing insertion with a less than one-to-one
motion. It is this pleating or accordioning of the bowel over
the instrument with alternating release that allows for efficient
advancement and more than one-to-one motion. As a matter
of fact, the recognition of this intermittent intussusception and
reduction as part of the normal advancement of the instrument
makes it understandable that, in estimating the extent of intu-
bation or the location of a lesion, the least accurate determi-
nation is measuring on the shaft of the instrument.

Having entered the descending colon with the sigmoid
shortened and “straight,” it is usually quite easy to advance to
and around the splenic flexure. Difficulty in intubation
beyond the splenic flexure is, in our experience, more com-
mon when the patient has undergone previous operation
within this area with adhesions in the left upper quadrant that
may produce fixation. If the endoscopist recognizes the distal
transverse colon by endoscopic anatomy or transmitted car-
diac apical pulsation that one is in, it is to be recalled that,
similar to the sigmoid, the transverse colon is on a long
mesentery and is rarely fixed. The hepatic flexure can be more
easily reached by keeping the transverse colon as collapsed as
possible.

The hepatic is often a more complicated flexure than is the
splenic and one may wander a while before entering the dis-
tal ascending colon. However, once the latter has been entered
and there has been no prior right abdominal operation (for
example, cholecystectomy, appendectomy), the cecum is
often rapidly reached by application of suction to collapse the
bowel over the instrument. It is important to be fully cog-
nizant of the vagaries of endoscopic anatomy in order to con-
firm cecal intubation—by visualization of the appendiceal
orifice and the ileocecal valve. Looking for translumination
from the instrument tip through the abdominal wall in the
right lower quadrant is, unfortunately, a trap for the unsophis-
ticated endoscopist who uses it to verify cecal entry. It merely
points out that the instrument tip is in the right lower quadrant
but the endoscopic tip may be in any mobile part of the colon,
for example, the transverse colon or even the sigmoid. In fact,
the student of anatomy recognizes that the cecum is not
always in the right lower quadrant.

There are aids to overcoming obstacles to cecal intubation.
A common one is the attempt to keep the sigmoid in a straight
position so that on further insertion the tip may progress prox-
imally. Abdominal pressure by an assistant is often used in an
attempt to keep the sigmoid from reforming a loop once it has
already been straightened. We think it important not to expect
or direct the assistant to reduce the loop by compression
because this could theoretically lead to injury of the bowel
wall. Rather, the sigmoid has to be straightened and then pres-
sure may be used to keep the loop from being re-formed. If
one reviews a series of barium enema films or has acquain-
tance with the position of the omega loop of the sigmoid at
abdominal operation, it helps to understand these maneuvers.
For those who have the capability of fluoroscopy in their
endoscopy units, much can be learned and much assistance
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provided in this maneuver, especially in the individual’s early
endoscopic experience. For one, it is humbling to recognize
how inaccurate one can be of the extent of insertion or the
shape of the bowel with the endoscope inserted. There are two
recent developments in endoscopic and related instrumenta-
tion that may facilitate overcoming the difficult sigmoid loop,
still the most challenging aspect of diagnostic colonoscopy.

One recent development in the design of some colono-
scopies is the ability of the endoscopist to vary the stiffness of
the endoscope to allow a previously shortened and straight-
ened segment of bowel from re-forming a loop. The assump-
tion is that the endoscopist knows with certainty that the loop
has been adequately reduced and that it is safe to insert a now
more rigid instrument. Those who have expertise with fluo-
roscopy know that this can be a fallible assumption. Another
development is an extracorporeal magnetic device that can
track the course and shape of the endoscope during inser-
tion.16 If proven accurate, this device could potentially obvi-
ate fluoroscopy for localization, reduction of difficult loops,
and even allow for safer stiffening of the endoscope using
either a variable-stiffness endoscope or the external splinting
device introduced by Shinya in the early days of colonoscopy.

Certainly, the external splinting device should never be
used without the benefit of fluoroscopic assistance because,
with an angulated segment of bowel, it is possible to damage
the bowel wall if the mucosa is caught in the space between
the edge of the splinting device and the shaft of the instru-
ment. When using the external splinting device, the fluoro-
scope is used to first verify that the tip of the instrument is just
beyond the splenic flexure and acutely angled (Figure 5-7).
The deflection knobs are then placed in the locked position
and, as the instrument is withdrawn and the sigmoid loop

straightened under fluoroscopic control, the external splint is
advanced over the endoscope up to, but not beyond, the
proximal descending colon.14 One does not wish to advance
it to the splenic flexure where the lienocolic ligament may
be vulnerable to avulsion. An assistant has to keep the splint-
ing device fixed at the anus so that the examiner does not
insert it further than desired during the remainder of the
examination.

External manipulation may also be helpful in two other cir-
cumstances. Sometimes the transverse colon, having a long
mesentery, may form a loop extending well into the pelvis.
Reduction of this loop by withdrawing the instrument and
using suction will usually achieve rapid progress into the
ascending colon. But one can sometimes keep the loop from
re-forming by having an assistant apply pressure from the
right abdomen directed to the left upper quadrant (because the
transverse colon mesentery is longer on the right and the loop
is therefore more prominent in the right portion of the
abdomen or pelvis). If the cecum is not fixed (as from prior
operation, for example, appendectomy or pelvic surgery), it
may be possible with gentle pressure on the abdominal wall
to collapse it onto the tip of the instrument, remembering,
however, that the cecum is not always in the right lower quad-
rant. Sometimes placing the patient in the prone position
allows easier intubation of the cecum.

On withdrawal of the instrument, one has to be sure that the
entire mucosa is visualized. As one withdraws the instrument
and the bowel recedes, inspection is accomplished but it
requires close attention because one can easily withdraw too
rapidly as a previously accordioned segment escapes without
the examiner’s control. It may be necessary to go back over an
area not adequately visualized initially. In this connection,
adequate preparation is even more important at this time than
on insertion. If liquid material is present but too thick to be
aspirated by suction through the instrument channel, one may
purposefully change the patient’s position to allow the fluid to
shift to another area. Withdrawal through the sigmoid colon
perforce requires more time and attention because there are
more folds and recesses. Although the experienced examiner
can usually withdraw very slowly through the anal canal and
thus visualize its entire circumference, this is sometimes bet-
ter if complemented by retroflexing the tip of the instrument
in the anal ampulla to visualize the region of the dentate line
(if the rectal ampulla is readily distensible). As the endoscope
is withdrawn through each segment of the colon, it is useful
to decompress each examined segment with suction so that at
the conclusion of the examination the abdomen is minimally
distended.

Normal Endoscopic Anatomy

Some segments of the colon are more readily recognized than
others and one has to be careful not to be overconfident unless
a classic appearance is present. On insertion it is important to
first recognize the three rectal valves of Houston because the
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relationship of a lesion to them will have great relevance if
surgical intervention is to be contemplated. Diverticula may
be seen throughout the intraperitoneal colon but rarely below
the peritoneal reflection. The descending colon, being fixed
along the white line of Toldt, will often present a long straight
“tunnel view.” Occasionally the splenic flexure is specifically
recognized if there is an external bulging bluish mass indent-
ing the colon, descending with respiration. More common in
the sigmoid colon, diverticula may be seen throughout the
length of the large intestine. Their orifices may be so wide
that they may be mistaken for the bowel lumen. It is there-
fore safer to back away somewhat and have a longer view to
be sure of the location of the lumen. In any one field of view,
the diverticulum will of course be at right angles to the lumen
(Figure 5-8).

The transverse colon, on insertion, being suspended by the
three taenia coli presents the appearance of an equilateral tri-
angle (the so-called “cathedral ceiling” appearance). Quite
often, the distal transverse colon can be identified in relation
to the proximal because the point of maximal impulse of the
heart is transmitted through the diaphragm which overlies the
distal transverse colon. Especially in thin patients, the liver
casts a broad, flat, bluish-green cast outside the colon but
because this may be seen for a variable distance from distal
transverse colon to mid-ascending colon, it is not particularly
helpful with localization of a lesion, from a surgeon’s point of
view. At the hepatic flexure, the colon often assumes a spiral
configuration which can cause the taenia to so approximate
each other as to make the novice assume the cecum has been
reached (what one of us has called “the fool’s cecum”).

The interhaustral folds in the ascending colon are low in
profile compared with those in the left colon. The ileocecal

valve is usually recognized as an eccentric bulge with a some-
times visible umbilication. Because there is more adipose tis-
sue in it, the appearance is often a yellowish color compared
with the pink of the rest of the colon. The ileocecal valve is
rarely seen head on but is, of course, more easily recogniza-
ble when it is. It is important to intubate proximal to the valve
because the true caput of the colon may be at a variable dis-
tance form the ileocecal valve. As the three taenia come
together at the caput (often appearing like the branches of a
tree or a crow’s foot), the appendiceal orifice is usually rec-
ognized, even in the patient who has undergone previous
appendectomy.

Abnormal Findings

Exophytic lesions are the easiest to visualize and recognize at
colonoscopy, the most common being adenocarcinoma. All
polypoid lesions of the colon may be visualized at
colonoscopy and virtually all have distinguishing characteris-
tics. Several are submucosal (lymphoid hyperplasia, stromal
tumors, lipomas, carcinoids, endometriomas, hemangiomas,
neurofibromas, lymphoma). A few are metastatic from other
organs (for example, prostate, pancreas, kidney). The diagno-
sis of most of these lesions can be made by endoscopic visu-
alization or sampling. Some, being of no clinical consequence,
require only recognition (lymphoid, hyperplasia, lipoma).

In addition to lesions that protrude, there are numerous
inflammatory or degenerative conditions that have a recog-
nizable endoscopic appearance and many can be safely sam-
pled if necessary. These include the various colitides
(bacterial, viral, ulcerative, granulomatous), ischemia, radia-
tion proctopathy (formerly called “proctitis”) and melanosis
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coli. Melanosis coli, when marked, may help in visualization
of adenomatous tissue because the pigment is not deposited in
only normal mucosa. Areas of angiodysplasia (vascular
ectasias, arteriovenous malformations) can be recognized on
diagnostic colonoscopy but must be distinguished from
bruises created from instrumentation or even preparation. The
endoscopist has to recognize colonic anatomy disturbed by
previous operation and therefore has to be familiar with the
variety of intestinal anastomoses performed.

Areas of stenosis and stricture may be encountered second-
ary to benign conditions (previous resection and anastomosis,
diverticulitis, colitis, radiation injury) or malignancy. Other
rare findings to be recognized include: colitis cystica pro-
funda, pneumatosis, and Behçet’s syndrome. The manner in
which the nature of a lesion is established at diagnostic
colonoscopy will vary. A tiny sessile lesion (for example, a
diminutive polyp) may be removed in its entirety with the
biopsy forceps for pathologic examination. A pedunculated
lesion suspected of being a benign adenoma may be removed
at the time of diagnostic examination by snare polypectomy.
A sessile lesion suspected of being a carcinoma or villous
adenoma may be biopsied at one or more sites or even par-
tially removed with a snare and cautery to obtain a satisfac-
tory specimen. A stricture may be sampled for possible
malignant cells by advancing a cytology brush into the stric-
ture ahead of the colonoscope (Figure 5-9). Malignant cells
may thus be harvested even though the stricture cannot be tra-
versed with the endoscope. A lesion that appears vascular and
friable may be simply photographed. A submucosal lesion
may be exposed by disrupting the overlying mucosa.

Complications

Although colonoscopy is, in general, a safe procedure, it is
invasive and adverse events do occur. The most common seri-
ous complication of diagnostic colonoscopy is perforation
with the reported incidence of 0.03%–0.65% and the mortal-
ity of 0.01%–0.02%.17–19 Other reported complications

include abdominal distension, dehydration, respiratory
depression, vasovagal reaction, thrombophlebitis, incarcer-
ated hernia, splenic capsular tear and subcutaneous and/or
mediastinal emphysema, and equipment failure.

In diagnostic colonoscopy, perforation may be caused by
the instrument itself, traction on a fixed segment of colon, or
over-insufflation of a segment, especially a closed loop as
may occur in patients with multiple strictures (inflammatory
bowel disease) or as a consequence of prior radiation therapy
and with hernia incarceration. Impaction of the instrument in
a diverticulum with overdistention of the latter has also been
a cause of perforation. Adequate training and experience
should decrease adverse events to a minimum. Because
perforation is related to the use of coagulation (“hot”) biopsy
forceps and because of the low risk of bleeding from multiple
forceps biopsies, use of the hot biopsy technique has declined.
Perforation during diagnostic colonoscopy tends to be
detected earlier when it is from instrumental causes, whereas
perforation from therapeutic procedures is frequently related
to thermal injury and is often delayed. Indeed, the manage-
ment of perforation after colonoscopy is still controversial.20

Whereas there is universal agreement that perforation with
generalized peritonitis demands an operation, some believe
that if the onset of symptoms is delayed, signs are localized,
and the patient is not septic (even with the demonstration of
pneumoperitoneum) that nonoperative management may be
followed. An uncommon presentation of a contained perfora-
tion may be the presence of retroperitoneal or mediastinal air
and even subcutaneous emphysema, which usually resolves
without drainage.

Avoidance of perforation during diagnostic colonoscopy,
related as it is to training, skill, and experience may be best
achieved by the following: avoidance of dehydration and
oversedation; discontinuation of the procedure if the prepara-
tion is poor; avoiding forceful instrument insertion; recogni-
tion of vulnerable bowel (inflammation, ischemia, narrowing,
fixation); careful identification and avoidance of diverticular
ostia; avoidance of bowing of the instrument; awareness of
fixation from pelvic adhesions or tumor extending through
and beyond the colon wall; ensuring that abdominal and
inguinal hernias remain reduced; avoiding over-insufflation;
and looping in the splenic flexure region. There should be
constant identification of the location of the lumen with
avoidance of “slide by” (sidewise passage of the instrument
without direct visualization of the lumen), not attempting
colonoscopy during acute bleeding if one has not had ade-
quate experience with routine diagnostic colonoscopy.

If perforation occurs, early diagnosis will ensure more effi-
cient management. Undue and sustained pain (especially
shoulder discomfort), absence of liver dullness on percussion,
demonstration of pneumoperitoneum on upright chest film,
and subcutaneous emphysema all help in making the diagno-
sis. Signs and symptoms will in general be related to factors
such as adequacy of bowel preparation, size of injury, and
underlying pathologic state of the colon. For example, the

5. Diagnostic Evaluations—Endoscopy: Rigid, Flexible Complications 67

FIGURE 5-9. Cytology through stricture.



ischemic colon or one involved with active colitis will be
more vulnerable to instrumental injury. Surgical intervention
is favored by most surgeons for early recognized perforation
at diagnostic colonoscopy. There are, however, some patients
with either a delayed perforation or one that has remained
localized without symptoms or signs of diffuse peritonitis.
Nonoperative management but continuing observation of this
subset of patients may be entirely satisfactory. With early sur-
gical intervention of a mechanical perforation, if technically
feasible, primary closure with or without protective proximal
stoma is, of course, the most desirable and usually is feasible.
However, the surgeon must use good judgment in assessment
of such factors as adequacy of tissue perfusion, degree of
spillage, and colon tissue free of inflammation.
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The goal of this text is not to provide the definitive chapter on
gastrointestinal (GI) radiology, but rather to provide a sturdy
foundation for the techniques, indications, and interpretation
of radiologic imaging studies used in everyday colon and rec-
tal surgery practices. Diagnostic radiology is the application
of data or image acquisition to our knowledge of anatomy and
pathology. Advances in technology have allowed us to diag-
nose many common diseases at earlier stages as well as iden-
tify new pathology previously not detectable with radiologic
studies.

Plain Films

The information or picture provided by plain films is the
result of differential absorption of the X-rays by the various
components of the abdominal wall, bony skeleton, and the
intraabdominal contents. In particular, it is the interfaces
between the different anatomic planes created by the inherent
contrast of the various tissues attributed to the relative fat con-
tent of each structure and intraluminal gas of the GI tract that
gives the image seen on the film. It is these interfaces that
allow for the delineation of the liver edge, renal shadow, psoas
shadow and differentiation of the patterns of the stomach,
small bowel, and colon. The typical flat plate X-ray uses
60–75 kV to expose each film. This varies depending on the
equipment used and the size of the patient. A reciprocating
grid and collimation are used to reduce scatter of the radiation
and improve tissue contrast.

Controversy exists over the number of views or films
needed to adequately examine the abdomen. Classical teach-
ing recommends three views consisting of a supine abdomen,
upright or lateral decubitus abdomen, and upright chest. The
rationale for these films is as follows1: 1) the supine abdomen
offers the most detail and contrast of the intraabdominal struc-
tures; 2) the upright or decubitus abdominal views allow for a
change in intraluminal gas distribution and identification of
extraluminal free-air; 3) the upright chest contributes diag-
nostic information in 20% of cases.2 However, Mirvis et al.3

argued that the upright abdominal view was unnecessary.
They reviewed 252 examinations and found that the supine
abdominal and upright chest films alone provided the diagno-
sis 98% of the time. Whether two or three films are obtained
is of secondary importance as long as the entire abdomen is
viewed and the examination is able to address the clinical sce-
nario in question.

Plain films clearly do not offer as much anatomic detail as
the cross-sectional imaging modalities, but they remain
highly sensitive and specific when there is suspicion of a
bowel obstruction or a perforated viscus.4 Other useful indi-
cations for plain films include longitudinal examination of
megacolon, identification of foreign bodies, check positions
of drains or catheters, and evaluation of associated skeletal
diseases.

Intestinal Obstruction

Small Bowel Obstruction

Investigation of intestinal obstruction, whether it is small ver-
sus large bowel or mechanical versus functional, is a common
indication for abdominal plain films. The signs and symptoms
of a small or large bowel obstruction depends on the location
and extent of the obstruction and can include nausea, vomit-
ing, abdominal pain, abdominal distention, and obstipation.
Just as the clinical manifestations of the obstruction depend
on its location so do its radiographic findings. Duration of
symptoms, significant emesis, use of a nasogastric tube, and
degree of obstruction also contribute to the radiographic
appearance of a bowel obstruction. With regard to small
bowel obstruction (SBO), the most common causes in
descending order are adhesions, Crohn’s disease, neoplasia,
and hernia.5 Abdominal plain films have been shown to be
diagnostic in 50%–66% of cases with approximately 20%
false-negative rate.4

The radiographic diagnosis of an SBO depends on the
intraluminal gas pattern projected upon the plain film. A nor-
mal gas pattern is defined as small amounts of gas distributed



throughout the small and large bowel without bowel disten-
tion (<2.5 cm in diameter). An abnormal gas pattern is a vari-
able amount of gas in the presence of one or more loops of
dilated small bowel (>2.5 cm in diameter).6 The mucosal
markings of the small bowel, known as the plicae circularis,
traverse the entire diameter of the lumen and help to distin-
guish it from the colon, which has haustral markings that proj-
ect into the lumen but do not reach the opposite wall. The
amount of intraluminal fluid or material also greatly affects
the radiographic appearance of the intestinal gas pattern. Air-
fluid levels, which are the dependent layering of fluid and air
within a dilated loop of intestine when viewed in the upright
position, are common radiographic findings of an SBO. A
complete or high-grade SBO is characterized by dilated loops
of small bowel, air-fluid levels, and absence of colonic gas
(Figure 6-1A and B). There can be a single or multiple dilated
loops of small bowel, and the dilated bowel loops may also be
stacked on top of each other giving it a ladder-like appear-
ance. Generally, the more dilated loops of intestine present,
the more distal the obstruction is located. Several factors can
confound the radiographic appearance of an SBO. First, a dis-
tal bowel obstruction may appear to be more proximal when
the distal bowel is filled with fluid and not gas. If the obstruc-
tion has been longstanding or the patient has had excessive
vomiting, the bowel may be completely filled with fluid and
have a complete absence of gas. Clues that support the diag-
nosis of an SBO in a gasless abdomen are a ground-glass

appearance and loss of solid organ outlines such as the liver
edge, renal shadow, and the psoas shadow. These findings are
consistent with significant intraabdominal and intraluminal
sequestration of fluid. Second, the presence of colonic gas in
the setting of dilated small bowel and air-fluid levels is com-
patible with an early SBO without complete evacuation of
distal gas, a partial SBO, or an adynamic ileus. If the diagno-
sis is uncertain clinically and radiographically, then a follow-
up study with either computed tomography (CT) or small
bowel contrast study is warranted.

Plain films are not able to reliably differentiate a simple
obstruction from a strangulating obstruction. Findings that are
considered to be high risk for vascular compromise include
complete bowel obstruction, extensive mucosal thickening or
edema, pneumatosis, portal venous gas, or a closed loop
obstruction. A study of 51 patients with radiographic findings
of a complete SBO found 29% of patients had infarcted bowel
requiring resection.7 This highlights the importance of inter-
preting the radiographic data in the context of the patient’s
clinical condition.

Large Bowel Obstruction

Colonic obstructions typically present with the same signs
and symptoms as an SBO. The most common causes of large
bowel obstruction are carcinoma, volvulus, Ogilvie’s syn-
drome, and fecal impaction. Other etiologies include Crohn’s
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FIGURE 6-1. A Plain film of SBO dilated loops, ladder. B SBO air-fluid levels.



disease, diverticulitis, ischemic stricture, anastomotic stric-
ture, and endometriosis.

Cancer

Typically the colon will be distended up to the point of obstruc-
tion with a paucity of distal gas. If the ileocecal valve (ICV) is
competent, the cecum can be markedly dilated and there may
be little dilation of the small bowel (Figure 6-2). With a com-
petent ICV, the entire colon becomes dilated and the cecum
has the greatest distensibility. Once the cecal diameter reaches
>12 cm, it is generally agreed that the risk of impending per-
foration is high. However, if the ICV is incompetent, gas can
reflux back into the small bowel. As a result, the colon may
not be all that dilated and the small bowel may become dilated
with air-fluid levels mimicking an SBO (Figure 6-3). In this
case, careful review of clinical data is necessary to guide the
next diagnostic evaluation.

If a colonic obstruction is suspected, the diagnosis can be
confirmed with a water-soluble contrast enema. It is difficult
to differentiate the etiology of the obstruction with plain films
so a contrast enema can give significant information regard-
ing the cause of the obstruction. Water-soluble contrast is pre-
ferred over barium in this situation for several reasons. First,
this avoids the risk of barium peritonitis if there is any con-
cern for perforation or compromise in the integrity of the
colon wall. Second, by avoiding barium, subsequent radio-
logic studies are not compromised. Third, if the obstruction is
the result of fecal impaction, water-soluble contrast is both
diagnostic and therapeutic.

Pseudoobstruction

Dr. Ogilvie first described acute colonic pseudoobstruction in
1948, which is a condition characterized by massive dilation
of the colon with no evidence of mechanical obstruction.6

Radiographically, it is characterized by marked dilation of the
cecum, ascending colon, and transverse colon (Figure 6-4).
The descending colon and rectum are infrequently dilated. If
the diagnosis is in question, it can be confirmed by a water-
soluble enema, where there should be free flow of contrast
into the cecum with no evidence of obstruction. Once again,
in the acute setting, barium should be avoided.

Colonic Volvulus

Plain films are able to diagnose sigmoid volvulus in 75% of
the cases. The classic plain film findings include a dilated, 
U-shaped loop of colon that is projected toward the right
upper quadrant. This characteristic finding has also been
called the “bent inner tube” sign (Figure 6-5A). The direction
the volvulus points depends on the redundancy of the
involved segment of sigmoid colon. In the middle of this loop
is a vertically oriented white stripe that represents the two
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FIGURE 6-2. Large bowel obstruction secondary to sigmoid cancer.
Competent ICV.

FIGURE 6-3. Large bowel obstruction secondary to sigmoid cancer.
Incompetent ICV.



apposing walls of the obstructed loop of sigmoid colon. It is
not uncommon to see dilated colon and even small bowel
proximal to the volvulus because it does create a complete
obstruction. If the diagnosis cannot be made with plain films,
a water-soluble contrast enema will provide the diagnosis.
Gentle instillation of contrast will demonstrate a smooth,
tapered point of obstruction at the rectosigmoid junction
known as a “bird’s beak” (Figure 6-5B). If the diagnosis is
still in question a CT can be obtained.

The diagnosis of rotational cecal volvulus can be made
with plain films 75% of the time. Classically, the medially
placed ICV indents the dilated cecum giving it the character-
istic “coffee bean” or “kidney” shape (Figure 6-6A). The
dilated right colon folds into the left upper quadrant (opposite
to sigmoid). Dilated proximal small bowel may obscure the
diagnosis. A CT will demonstrate dilated small bowel and
cecum centered around the “swirly” mesentery. The “bas-
cule” type volvulus produces a sharp, flat cut off of retrograde
contrast as the mobile, redundant cecum flips up medially into
the upper abdomen, causing a dilated cecum and small bowel
on plain films.

Pneumoperitoneum

The plain film radiograph has been used since the early 1940s
to diagnose free air within the peritoneal cavity.8 The amount
of air, patient position, direction of the X-ray projection, and
phase of respiration contribute to the sensitivity of detecting
pneumoperitoneum. In 1971, Miller and Nelson9 demon-
strated that as little as 1 cc of free air could be detected by
upright chest plain film. The upright chest film is the most
sensitive view for identifying free air under the diaphragm.10
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FIGURE 6-4. Ogilvie’s syndrome.

FIGURE 6-5. A Plain film of sigmoid volvulus. B Contrast enema of sigmoid volvulus.



In this position, the X-ray beam hits the diaphragm tangen-
tially at its highest point and minimizes the collection of air
being obscured by other organs. The left lateral decubitus film
is also fairly sensitive for patients who are unable to be trans-
ported or stand. Some authors recommend keeping the patient
in the left lateral position for 10–15 minutes before shooting
the X-ray.10 This allows adequate time for the air to rise above
the lateral edge of the liver. When the plain film is performed
during mid-expiration or mid-inspiration the ability to detect
small amounts of air is increased.11

Intraperitoneal gas can be trapped in many locations such
as under the diaphragm, in the lesser sac, under the liver,

between the liver and the anterior abdominal wall, between
loops of bowel, within the peritoneal ligaments, and in
Morison’s pouch. The appearance and configuration of the air
depends on the shape of the space in which it has accumu-
lated. The most common plain film finding is the accumula-
tion of air under the right hemidiaphragm (Figure 6-7A). The
relatively dense liver offers a sharp contrast to the air and the
diaphragm. The Rigler sign or double-wall sign, which has
been found in 32% of cases of pneumoperitoneum, is created
when gas accumulates on both sides of the intestinal wall.12

Both sides of the wall are visualized as a thin, white stripe.
Often, the air trapped between the loops of bowel or leafs of
mesentery will appear in a triangular configuration. Gas that
has entered the lesser sac appears as an ill-defined lucency
just above the lesser curve of the stomach. When air has
entered into Morison’s pouch, the inferior edge of the liver
becomes outlined (Figure 6-7B). If there is any question about
the diagnosis, the films should be repeated in another position
or a CT should be obtained, which is the most sensitive study
to detect free air.

Colitis

The diagnosis of colitis is typically a clinical one, but careful
inspection of plain film radiographs can provide a wealth of
valuable information. Plain films can give information
regarding the condition of the mucosa, extent of colonic
involvement, presence of perforation, evidence of bowel
infarction, severity of colitis, and presence of associated ileus
or obstruction.

When the colon is filled with gas, the gas/mucosa inter-
face gives characteristic patterns associated with colitis.
Thumbprinting is a sign for bowel wall and mucosal edema
associated with most causes of acute colitis. Bowel wall
edema results in thickening of the mucosal or haustral folds
so that they appear as thick white lines projecting into the
lumen. Also, the angle of the haustral folds becomes blunted
and smooth versus the normal sharp angulation of the haustra.
The edema also causes the bowel wall to become thick and
stiff. As a result, the gas-filled loops tend to lie straight or
gently curve and the gas distribution changes little when the
patient is in different positions. When two edematous loops
are adjacent to each other, the distance between the two
lumens is greater than usual. An ominous sign is the presence
of massively dilated segment of colon associated with bowel
wall thickening and thumbprinting (Figure 6-8). This is diag-
nostic for toxic megacolon when associated with the clinical
findings of leukocytosis, severe abdominal tenderness, and
hemodynamic instability. All of these signs are suggestive of
bowel wall edema, inflammation, and ischemia, but give little
indication as to the underlying cause.

Examining five characteristics can provide considerable
data regarding the severity and extent of the Crohn’s or ulcer-
ative colitis (UC).13 First, the extent of solid colonic fecal
material gives a general sense of the extent of disease. Solid
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FIGURE 6-6. A Plain film of cecal volvulus. B CT of cecal volvulus.



stool in the right and transverse colon indicates left-sided
colitis, and absence of solid stool anywhere in the colon sug-
gests pancolitis. Second, examining the mucosal contours can
help determine which segments of the colon are involved.
Normally, the mucosal edge is smooth with sharp, narrow
haustral markings. In the presence of active or longstanding
inflammatory bowel disease (IBD), the mucosal contours are
altered. The mucosal edge becomes blurred and has a granu-
lar appearance because of inflammation and ulceration.
Depending on the extent of ulceration, the haustral markings
may appear thick or be absent all together. Third, the charac-
ter of the haustral markings provides information regarding
the severity of disease. The haustral clefts are normally nar-
row with sharp angulation from the mucosal edge and are
closely spaced. As the colitis progresses, the haustra become
thicker, the angulation with the mucosal edge becomes
blunted, and they are spaced farther apart. The haustra begin
to disappear as the mucosal ulcerations progress. Fourth, the
diameter of the colon can indicate the severity and chronicity
of the disease. A markedly dilated (>5 cm) colon with
thumbprinting and bowel wall edema is concerning for toxic
megacolon. At the other end of the spectrum, a chronic,
“burned out” colon takes on a tubular, narrowed appearance
(Figure 6-9). This is more characteristic of UC than Crohn’s
disease. Finally, the thickness of the wall becomes thicker
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FIGURE 6-7. A Plain film of intraperitoneal free air under diaphragm.
B Plain film of free air under liver edge.

FIGURE 6-8. Plain film of colitis with megacolon.



over time in patients with IBD. The distribution of the bowel
wall thickening provides clues as to the extent of colonic
involvement. Plain films are also able to provide information
regarding the extraintestinal manifestations of IBD.
Abnormalities of the skeletal system such as sacroiliitis,
ankylosing spondylitis, and osteopenia secondary to chronic
steroid use can be seen.

Another manifestation of colitis is pneumatosis where gas
has accumulated within the wall of the intestine. This may be
a relatively benign process such as pneumatosis cystoides
intestinalis or it may represent the very grave situation of
bowel infarction. Pneumatosis has two characteristic radi-
ographic patterns. It may show a bubbly appearance where
the gas accumulates within multiple cyst-like sacs in the
colonic wall or the pneumatosis may dissect along the axis of
the colon wall appearing as thin, linear streaks that are
aligned along the axis of the bowel. Other associated findings
that are concerning for vascular compromise of the colon
include bowel dilatation, thumbprinting of the mucosa, and
intraperitoneal free air. As the ischemia progresses to infarc-
tion, mucosal integrity is disrupted and gas may find its way
into the mesenteric and portal venous systems. This is char-
acterized by thin, branching lucencies within the liver, typi-
cally seen near the periphery. In the clinical setting of
abdominal pain, known colitis, acidosis, or hemodynamic
compromise, no further radiographic studies are needed to
define the etiology of the pneumatosis or to indicate the
severity of disease.

Contrast Studies

Contrast Enemas

Barium studies of the colon are designed for the detection of
mucosal and intramural lesions. With the widespread use and
availability of colonoscopy, the role of single or double con-
trast barium studies has diminished. Despite the direct com-
petition with colonoscopy, barium studies continue to be an
important player in the diagnosis of colonic pathology. The
advantages of barium as a contrast medium are its ability to
coat and adhere to the mucosa. This then allows for the instil-
lation of air as second contrast medium. In air-contrast exam-
inations, the colon is filled with barium. It is drained and then
the colon is insufflated with air as a second contrast medium.
The barium outlines the mucosal edges and the air distends
the colon allowing for maximum visualization of mucosal
detail. The indications for a barium study include screening
and diagnosis of mucosal disease processes in the elective set-
ting. Its disadvantages are the need for a colon preparation,
the inherent characteristics of the medium, and the toxicity
when exposed to the peritoneal cavity. The exposure of bar-
ium to the peritoneal cavity results in an intense inflammatory
response that has a mortality rate of approximately 50%.
Therefore, the use of barium should be avoided in urgent sit-
uations such as studying the integrity of an anastomosis, eval-
uating a large bowel obstruction, examining acute colitis, or
when there is concern for bowel perforation. In these situa-
tions, a water-soluble contrast agent should be used. Water-
soluble agents do not coat the mucosa. Instead, the bowel is
visualized by passive filling of the lumen with the contrast as
a single contrast study. As a result, water-soluble enemas do
not provide as much detailed information as barium studies.
Indications for a water-soluble study include evaluating the
integrity of a colonic anastomosis, evaluating colonic obstruc-
tion, the preoperative evaluation of the colon for evidence of
gross pathology, delineating colonic fistulas, and therapeutic
enema for fecal impaction. The peritoneal cavity tolerates
exposure of water-soluble contrast with very little reaction
and, therefore, it is the contrast agent of choice in urgent
situations.

Cancer and Polyps

The most common reason for ordering an air contrast barium
enema is for the screening and diagnosis of neoplastic lesions
of the colon and rectum, especially when screening for
colorectal cancer in conjunction with flexible sigmoidoscopy,
when colonoscopy is not possible.14 The sensitivity of air con-
trast barium enema depends on the quality of colonic prepa-
ration, the size of lesion, the ability to adequately distend the
colon with air, and obtaining multiple views. There are many
regimens available for cleansing the colon that range from
oral agents such as magnesium citrate and polyethylene
glycol to enemas and suppositories.15 The cleaner the colon,
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FIGURE 6-9. Plain film of chronic burned out colitis.



the better the barium is able to coat the mucosa and provide
more detailed images.

A barium enema can detect up to 90% of polyps and can-
cers that are >1 cm in size, but sensitivity decreases to 50%
for lesions <1 cm in size.16,17 Lesions can appear sessile,
pedunculated, flat, exophytic, and circumferential. The out-
line of the mucosal edge helps to differentiate benign versus
malignant and intraluminal versus extraluminal processes.
The configuration and the location of the lesion within the
lumen dictate its radiographic appearance. Specifically,
the profile in which the lesion is imaged and the location
of the lesion within the lumen relative to retained pools of bar-
ium help to create its appearance on film. For example, lesions
on the dependent portion of the lumen that sit in a puddle of
barium will appear as filling defects. In contrast, lesions that are
outlined in barium and are away from pools of barium appear
as sessile, pedunculated, flat, or annular outlines that project
into the lumen of the colon. When pedunculated lesions are
viewed in profile, the stalk and head are easily identified.

Early cancers and polyps are very difficult to differentiate
radiographically. The size of the lesion is the most helpful
indicator of malignancy, with lesions >2 cm having a 50%
chance of invasive cancer.18,19 Also, the presence of an ulcer
is highly suggestive of a malignant lesion. Polyps and early
cancers can be sessile, flat, or pedunculated. Tubular adeno-
mas tend to have a more regular, smooth mucosal surface. In
contrast, villous lesions have many frondlike projections of
the mucosa and barium gets trapped in these projections giv-
ing them a very irregular mucosal pattern. Sessile lesions
when viewed in face take on a “bowlers hat” appearance that
project into the lumen (Figure 6-10). The brim of the hat cor-
responds to the base of the lesion and the dome of the hat rep-
resents the head of the lesion. Depending on the size and
complexity of a sessile lesion, the dome may be smooth or
multi-lobulated. Pedunculated lesions are recognized by the
appearance of their discrete stalk. When viewed obliquely or
tangentially, the barium coats the stalk and it is easily identi-
fied. If viewed on end, it has the appearance of a “Mexican
hat,” which consists of two concentric circles where the outer
circle represents the head of the lesion and the inner circle
corresponds to its base.20

As neoplastic lesions grow they tend to occupy greater por-
tions of the circumference wall and lumen of the colon. As a
result, it is easier to distinguish the lesions as malignant. The
most common appearances of colon cancers found during an
air contrast barium enema are annular or semiannular (53%),
polypoid (38%), and flat (9%).21 The size, complexity, and vil-
lous component of the lesion all contribute to its ability to
retain barium and thus its radiographic appearance. Once
again, its position within the lumen may require multiple
views to accurately visualize the lesion. Lesions that straddle
one-third to half of the circumference of the lumen are called
semiannular or saddle lesion (Figure 6-11). When viewed in
profile, semiannular cancers appear as convex lines with the
margins etched in barium. The smooth outline of normal

mucosa abruptly transitions into a convexity with complex,
irregular borders. Given this characteristic shape, these lesions
are often described as saddle lesions. Annular lesions refer to
cancers that encompass the entire circumference of the colon’s
lumen. They are usually found in the sigmoid colon, but can
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FIGURE 6-10. ACE of polyp or early cancer.

FIGURE 6-11. ACE of semiannular cancer.



occur anywhere within the colon. Annular lesions are charac-
terized as a circumferential narrowing of the lumen of the
colon. Characteristic findings implicating a malignant lesion
include destruction and irregularity of the overlying mucosa
with shelf-like, overhanging borders, and there is a sharp tran-
sition from normal mucosa into the annular lesion. Benign
strictures from ischemic colitis, diverticulitis, anastomotic
strictures, or Crohn’s disease, in contrast, tend to have smooth,
tapering borders. Malignant strictures are best identified when
viewed in profile. If a large bowel obstruction is suspected,
barium should be avoided and a water-soluble contrast agent
should be used, and only a single column contrast study is
needed to define the pathology. Annular lesions in this setting
can present as a completely obstructing lesion or a near
obstructing lesion, where only a string of contrast may get past
the lesion. A completely obstructing lesion will have an abrupt
cutoff of contrast at the level of the lesion. There will be shoul-
dering or evidence of mucosal destruction at the point of
obstruction. If the lesion permits some contrast to flow past the
lesion, a “string sign” may be seen (Figure 6-12). This will be
seen as a thin line of contrast extending from the column of
contrast at the level of the obstruction. There is an abrupt cut-
off of normal mucosa to a shouldering, overhanging lesion.
The “string” of contrast will show irregular, destroyed mucosa
along the length of the lesion.

Polyposis Syndromes—Familial Adenomatous
Polyposis, Peutz-Jeghers, Juvenile Polyposis

It is not possible to distinguish between the sporadic adeno-
matous polyps and these polyposis syndromes using contrast
studies. Confirming the diagnosis of these polyposis syn-
dromes requires histologic examination of the polyps. The
polyps can be seen with contrast as previously described in
the majority of instances, but contrast studies should only be
used if endoscopy is not possible.22,23

Ulcerative Colitis

Barium enema is used 1) to confirm the diagnosis of UC and
differentiate it from Crohn’s disease, 2) to assess the extent
and severity of disease, and 3) for surveillance of the disease
and its complications. The radiographic appearance of UC
seen during barium enema examination depends on the state
of the disease process. Changes consistent with acute colitis
involve mucosal loss to varying degrees and bowel wall
edema. The pattern by which the barium outlines the mucosa
depends on the depth and size of ulceration. A granular
mucosal pattern is one of the earliest changes seen, which cor-
responds to the accumulation of inflammatory cells and
edema within the mucosa but the mucosa maintains its
integrity. When the barium coats the swollen and edematous
mucosal edge, it appears fuzzy and indistinct rather than the
normal sharp edges. As the inflammatory process progresses,
the integrity of the mucosa is broken, leading to the develop-
ment of ulcers. These ulcerations are shallow, punctate lesions
confined to the mucosal layer. They appear as small, dense
collections of barium that are on the same plane as the rest of
the mucosa. This pattern is known as mucosal stippling
(Figure 6-13A). With continued inflammation, the crypt
abscesses rupture, exposing the submucosa. The ulcers begin
to extend laterally and undermine the adjacent mucosa. These
are called collar button ulcers and are characterized by a nar-
row neck and wide base that extends below the level of the
mucosal edge. As the ulcerations enlarge and coalesce, small
islands of residual mucosa are left, and as these mucosal
islands regenerate in the face of ongoing inflammation, they
develop into inflammatory pseudopolyps. Pseudopolyps are
irregular projections into the lumen of the bowel (Figure 
6-13B). The projections can be round, linear, or have a com-
plex branching pattern that represents mucosal bridging. The
depth of ulcerations seen on air contrast enema has been
found to correlate reliably with the depth and extent of ulcer-
ation seen on histopathologic examination.24

The chronic changes of UC are related to the effects of
repeated ulceration and regeneration of the colonic mucosa.
Over time, the persistent inflammation causes the muscular
tone of tenia to relax and muscular hypertrophy of the muscu-
laris mucosa. The changes of the musculature of the colon and
the chronic scarring of the mucosa are what lead to the loss of
all normal mucosal folds and haustra, narrowing of the bowel
lumen, and foreshortening of the colon. Radiographically, this
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FIGURE 6-12. Contrast enema of apple-core cancer string sign.



appears as blunting or complete loss of the haustral markings,
a narrow tubular appearance to the colon, and loss of the
redundant course of the sigmoid and transverse colon (Figure
6-14). The point of transition from narrowed and flat mucosa

to normal haustral configuration can help determine the extent
of the colitis. There may be areas of the colon where the con-
traction of the bowel wall is worse giving rise to the appear-
ance of symmetric, gentle narrowing resulting in a stricture.
The presence of backwash ileitis is also a sign of chronic dis-
ease because the ICV has been scarred open. Barium contrast
studies are also able to detect other colonic complications of
UC such as adenomatous polyps and cancers. These appear as
the neoplastic lesions previously described. However, it
should be remembered that IBD-associated cancers tend to be
more flat and infiltrating and do not always appear as typical
neoplasms. Some authors argue that double contrast enemas
are able to identify areas of dysplasia,25 but contrast enemas
are not recommended for routine surveillance.

Crohn’s Disease

Contrast studies help differentiate Crohn’s disease from UC,
define the severity and extent of the colitis, and identify com-
plications of the disease. Contrast enemas are better than
colonoscopy at identifying and characterizing fistulas,
strictures, and the distribution of disease.26
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FIGURE 6-13. A Contrast enema of UC showing stippling ulcers or
early colitis. B Contrast enema of UC with pseudopolyps.

FIGURE 6-14. Contrast enema of chronic UC.



As with UC, the radiographic appearance of Crohn’s dis-
ease depends on the acuity or chronicity of the disease.
Aphthous ulcerations are the earliest mucosal lesions seen in
Crohn’s disease.22 Barium accumulates within the lesions and
they appear as small, shallow, or punctate collections with a
surrounding radiolucent halo (Figure 6-15A). These lesions
occur more frequently in the colon than the small intestine,
and they help to distinguish Crohn’s disease from UC. As the
aphthous lesions progress, the ulcerations deepen, widen,
and coalesce. The transmural nature of the inflammation
allows the ulcerations to extend into the musculature of the
bowel wall and even lead to fistulization. The result is deep
longitudinal and transverse fissuring with edematous mucosa
in between that gives the colon a cobblestone appearance.
Barium deposits in the deep fissures and appear as multiple
irregular white stripes (Figure 6-15B). The deepest portions
of the fissures penetrate beyond the submucosa and the
resulting image is one of “rose thorns” extending below the
level of the mucosal edge. Once the ulcerations progress
through the submucosa, the distinction of Crohn’s disease
can be made. Also, the identification of skip lesions or areas
of normal mucosa in between areas of active colitis distin-
guish Crohn’s disease from UC (Figure 6-16). Severe colitis
leads to the development of long, deep linear ulcers typically
along the mesenteric border of the colon. These long ulcers
are known as “rake” or “bear claw” ulcers. If the ulcerations
continue to burrow in the wall of the bowel, a fistula or sinus
tract can result. Fistulas can be identified by early filling of
the small bowel before opacification of the proximal colon or
as irregular projections of contrast outside of the lumen.
Another significant feature of Crohn’s disease is the devel-
opment of strictures. Crohn’s strictures are a result of
transmural fibrosis. Radiographically, the strictures are
asymmetric, have irregular borders, and are not circumferen-
tial (they are centered on the mesenteric edge) (Figure 6-17).
This is in contrast to the strictures associated with UC, which
are symmetric, smooth, and circumferential.

Diverticulitis

Air contrast barium enemas are more sensitive than single con-
trast studies at detecting diverticula because of better colonic
distension and mucosal detail. The radiographic appearance of
diverticula varies based on their size, number, angle at which
they are viewed, amount of barium within the diverticula, and
amount of colonic distention. When viewed in profile, they are
flask-shaped with an associated neck that point away from the
lumen. When filled with barium, they will appear as white pro-
jections or a white line outlining the mucosa when the barium
has emptied from the diverticula. When viewed en face, they
have the appearance of a bowler’s hat projecting away from the
lumen when they are empty of barium. If filled with barium,
they will appear as a white spot or when partially filled, they
will appear as a bowler’s hat with a white meniscus. Diverticula
can be distinguished from polyps and small cancers because
they project away from the lumen as compared with neoplasms

6. Diagnostic Evaluations—Radiology, Nuclear Scans, PET, CT Colography 79

FIGURE 6-15. A Contrast enema of Crohn’s disease showing 
ulcers. B Contrast enema of Crohn’s with fissures, and long linear
ulcers.



that project into the lumen. Other findings associated with
diverticulosis include a shortened, narrowed, and spastic sig-
moid colon. Hyperelastosis leads to a stiff, thickened, and
nondistendible colon that is characteristic of extensive divertic-
ulosis. The combination of a shortened, thickened colon and
extensive diverticula can disrupt the symmetric appearance of
the haustral clefts, giving the mucosal outline an irregular
zigzag appearance (Figures 6-18A and B). This is best seen
with single column contrast enemas.

In the acute setting, a water-soluble contrast agent should be
used rather than barium to avoid the highly morbid case of bar-
ium peritonitis. In acute diverticulitis, the inflammation is peri-
colonic and contrast studies are unable to directly demonstrate
the inflammation. They are able to infer the effects of the peri-
colonic inflammation on the mucosa. Findings such as narrow-
ing of the sigmoid colon, extrinsic compression, mucosal
edema, and spasm in the presence of diverticula are all sugges-
tive of diverticulitis but they lack significant specificity.
Contrast enemas are able to demonstrate complications of
diverticulitis such as perforation, abscess, fistula, and strictures.
Extraluminal leak of contrast is diagnostic of diverticulitis
with free perforation, when associated with the appropriate
clinical scenario. The contrast can flow freely into the peri-
toneal cavity, into a contained cavity, or a blind ending sinus.
Contrast that flows into the bladder, vagina, or early filling of
proximal loops of intestine are all findings consistent with a

fistula. A colovesical fistula is the most common diverticular-
associated fistula, but contrast enemas are able to make the
diagnosis only 20% of the time.23 Therefore, a contrast enema
should not be the first test used to confirm the diagnosis of a fis-
tula. A pericolonic abscess that impinges on the colon can be
seen as a smooth contour defect along one wall of the colon that
does not distend with the instillation of contrast material or air.

Stricture formation may occur after a single attack of diver-
ticulitis but more frequently it is the result of recurrent
episodes of inflammation. The site of the stricture is at the
point of inflammation, which is typically within the sigmoid
colon. Benign strictures have a smooth, gentle transition to
the stricture with intact mucosa. The radiographic appearance
of the stricture and adjacent colon along with the clinical sce-
nario should help to elucidate the cause of the stricture.27

Submucosal and Extracolonic Lesions

Lipoma

On double contrast barium enema, lipomas can appear as a
submucosal mass or a polypoid lesion. The lesions can have
an oval, lobulated, or pear shape and the overlying mucosa is
smooth with sharp, well-demarcated borders. Lipomas are
soft and pliable, so during fluoroscopic examination, com-

80 M.G. Mutch, E.H. Birnbaum, and C.O. Menias

FIGURE 6-16. Contrast enema of Crohn’s disease showing skip
lesions.

FIGURE 6-17. Contrast enema of Crohn’s disease showing a stricture.



pression can change the configuration of the lesion; this is
called the “pillow sign.”28

Lymphoma

There are three basic radiographic morphologies that primary
colonic lymphomas can demonstrate.29 First, they can appear as
discrete polypoid lesions. Typically occurring in the cecum,
these lesions can range from 2 to 20 cm in size. In contrast, ade-
nomatous polyps have mucosal irregularities because of their
frond-like appendages. These are submucosal lesions, so the

overlying mucosa remains intact and smooth with the edges of
the lesion being distinct (Figure 6-19). The involved segments
tend to be long, with discrete proximal and distal edges, and the
overlying mucosa remains intact. The barium may highlight
nodular, irregular mucosal edges, but there is no ulceration.
This is unlike annular carcinomas, which have short strictures
with shouldering and ulcerated mucosa. Second, the mass can
infiltrate the mesentery resulting in cavitation of the lesion into
the mesentery. On barium enema, this appears similar to the
annular lesions, but at some point within the affected segment,
there is a nodular projection that is beyond the lumen of the
colon. Finally, disseminated lymphoma appears as multiple,
long segments of nodular, narrowed colon.

Endometriosis

The findings on barium enema in the patient with endometrio-
sis are consistent with an extracolonic process, because the
mucosa remains smooth and intact.30 Mild involvement will
show a short, focal area with bunching of the mucosal folds,
which has been termed mucosal pleating. This short segment
will also show evidence of extraluminal narrowing. With
more extensive involvement with scarring and contracture,
stricturing can develop (Figure 6-20). Radiographically, this
appears as a short, benign stricture with a sharp transition,
mucosal pleating, and intact mucosa.
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FIGURE 6-18. A Contrast enema single column showing severe diver-
ticulosis with the sawtooth mucosa. B Air contrast enema of severe
diverticulosis.

FIGURE 6-19. Contrast enema showing colonic lymphoma.



Colonic Intussusception

Intussusception occurs when a proximal segment of bowel
(intussusceptum) telescopes into the lumen of the distal bowel
(intussuscipiens), much like turning a sock inside out. When
viewed in cross-section, there are three rings or six layers
across the diameter, which represent walls of the intestine—
the outer wall is the distal lumen, the middle ring is the distal
wall folded back onto itself, and the inner wall is the proximal
intussuscepting wall. Plain films may reveal the pathogno-
monic “crescent sign.” As the intussusceptum telescopes into
the intussuscipiens, the distal lumen folds into itself. At this
transition, air can get trapped within the lumen, and this is
seen as the “crescent sign.” Plain films may also show a
dilated proximal colon that is decompressed distally. As a
result, a contrast enema is often ordered to evaluate a large
bowel obstruction. The classic appearance of an intussuscep-
tion on contrast enema is the spring coil appearance or cres-
cent sign (Figure 6-21). Contrast gets trapped between the
lumens of the intussuscipiens and intussusceptum leaving a
thin, circular line that encircles the intussuscipiens.

Anastomotic Assessment

Contrast enema studies are frequently used postoperatively to
examine a colocolic, colorectal, coloanal, or ileal-anal anasto-
mosis. The studies are used to evaluate for anastomotic leak
in a septic patient, before closure of a diverting stoma, or to
rule out an anastomotic stricture in patients with defecation
difficulties. When testing the integrity of an anastomosis,

a water-soluble contrast agent should be used. Contrast should
be allowed to fill the colon under the weight of gravity, with
the bag placed no higher than 1 m above the patient. Initially,
the flow of contrast should be tightly controlled and increased
as the examination permits. As previously mentioned, there is
minimal peritoneal toxicity with water-soluble agents, and a
single column study provides adequate detail to detect the
majority of clinically significant leaks. The expected findings
depend on the clinical scenario for ordering the examination.
In the early postoperative period when evaluating for an anas-
tomotic leak, water-soluble contrast enema is more sensitive
than CT with rectal contrast.31 Radiographic findings of an
anastomotic dehiscence include the extravasation of contrast
freely into the peritoneal cavity or into a contained cavity
(Figures 6-22A and B). Key findings that influence the man-
agement of an early anastomotic leak are the size of the dis-
ruption, the containment of the leak, and how well it empties
back into the lumen after evacuation. A leak identified before
closure of a diverting stoma can be contained within a cavity
or be a blind sinus. Typically, delaying the closure of the
stoma will give the anastomotic disruption time to heal. There
are several views that are important to see before a leak can
be excluded. Obtaining anterior-posterior and lateral views of
early filling of the lumen, full distention of the colon, and the
postevacuation periods are necessary for an adequate study.
Early filling may reveal subtle leaks that are either obscured
by the distended rectum or empty readily when the bowel is
decompressed. Distention of the bowel is necessary to unroll
mucosal folds and provide some intraluminal pressure to test
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FIGURE 6-20. Contrast enema showing endometriosis. FIGURE 6-21. Contrast enema showing colonic intussusception.



the anastomotic integrity. Finally, the postevacuation films are
the most important because they identify any residual contrast
outside of the lumen, which may be the only finding that a
leak is present. The presence of smooth-bordered extralumi-
nal compression at the level of the anastomosis is consistent

with an associated abscess. Anastomotic strictures are the
result of ischemia or a septic complication of the surgery.
Strictures typically occur remotely from surgery, therefore the
concern for a leak is low and barium can be used as the con-
trast agent of choice. Radiographically, they have abrupt,
short, symmetric narrowing with intact mucosa.

Small Bowel Series and Enteroclysis

The small bowel represents 75% of the length and 90% of the
mucosal surface of the entire GI tract, but the incidence of
pathology is much less frequent than that of the upper and
lower portions of the intestinal system. Consequently, radio-
logic studies of the small bowel are often used to finish an
examination of the GI tract for the sake of completeness.
Indications for small bowel studies include unexplained GI
bleeding, evaluation for small bowel tumors, SBO, Crohn’s
disease, and malabsorption.32 Examination of the small bowel
is challenging for several reasons. First, with the enormous
mucosal surface, it is difficult to adequately visualize all seg-
ments of the bowel. Second, the multiple overlapping loops of
the small bowel can make visualization difficult. Finally, the
flow of contrast through the small bowel cannot be controlled.
As a result, findings may be missed if the physician is not
paying close attention at all times. Nonetheless, small bowel
contrast studies have a vital role in the practice of surgeons.

Barium follow-through and enteroclysis are the principle
methods for examining the small bowel. During a small bowel
follow through (SBFT), the patient drinks a large volume of
dilute barium. The radiologist follows the flow of contrast
through the small bowel with the use of fluoroscopy and spot
films. The pylorus and gastric emptying limit the rate that the
contrast enters the small bowel. Various techniques that apply
pressure to the abdomen are used to manipulate and flatten
out the loops of bowel to improve visualization. The major
disadvantages are the inability to completely distend the
bowel, and the time and attention required by the patient, radi-
ologist, and radiology staff to perform an adequate examina-
tion.26 During enteroclysis, the contrast and methylcellulose
are administered through a small tube passed into the duode-
num. This allows for rapid instillation of barium into the
small bowel allowing for better distention and visualization.
Advantages over SBFT include better filling and distention of
the bowel and decreased study time. The major disadvantages
are the placement of the nasoduodenal tube, the relatively
high radiation dose, and hyperosmotic nature of the methyl-
cellulose. When comparing the diagnostic results between
SBFT and enteroclysis, the results are mixed. Regardless of
the indication for the examination, the quality of the study
depends on the radiologist’s preferred technique and their
attention to detail during the study.

The technical aspects of the SBFT begin with the oral
administration of a 40%–50% barium suspension with a vol-
ume of 300–500 mL. The flow of barium, which is limited by
pyloric emptying, is then followed under fluoroscopy. The
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FIGURE 6-22. A Contrast enema showing a contained anastomotic
leak. B Contrast enema showing a free-flowing leak.



patient and bowel are manipulated and spot images are taken
at points of interest or every 15 minutes. Normal transit time
for the small bowel can vary widely but is generally defined
as 90–120 minutes. Enteroclysis requires nasal or oral intuba-
tion of the pylorus so contrast may be rapidly administered to
maximize the distention of the small intestine. The catheter is
typically 12 French in caliber and can be passed with minimal
discomfort to the patient. The catheter is passed under fluoro-
scopic guidance to ensure its postpyloric position. The con-
trast is then infused at an initial rate of 75 mL/minute and then
is increased as needed and tolerated. Serial images are
obtained in the same manner as the SBFT.

Crohn’s Disease

Barium studies of the small bowel are essential for staging the
severity and extent of bowel involvement in patients with
Crohn’s disease. Indications for the studies include routine
surveillance of known small bowel disease, assessing the
severity of disease during a flare, defining the disease distri-
bution for a new diagnosis, preoperative assessment, and to
assist in the differentiation between Crohn’s disease and UC.
The radiographic appearance of Crohn’s disease depends on
the severity of disease and its distribution. Early or mild
Crohn’s disease is characterized by thickened, irregular
mucosal folds, a coarse villous pattern of the mucosa, and
aphthous ulcers (Figure 6-23A). The early edema and inflam-
mation are typically confined to the mucosa, which can be
seen as a fine nodularity of the mucosal edge. The edema also
causes the villi to swell allowing barium to get trapped
between them, producing a fuzzy, ground-glass, or coarse vil-
lous pattern. Aphthous ulcerations appear as shallow collec-
tions of barium surrounded by a radiolucent halo. As the
disease progresses, more of the bowel wall becomes involved
and the edema and inflammation extend into the submucosa
and muscularis. The plicae circularis is made up of the
mucosa and submucosa so submucosal involvement causes
these folds to become even thicker and blunted producing the
characteristic thumbprinting. Chronic or severe inflammation
causes further distortion and disruption of the plicae circularis
and enlargement, deepening, and coalescence of the aphthous
ulcerations. The ulcers are classically located on the mesen-
teric border of the lumen, which is fairly specific to Crohn’s
disease. They enlarge and coalesce taking on various config-
urations such as stellate or rose thorn shapes and linear or
crescent shapes. Continued progression leads to the charac-
teristic deep linear ulcers of Crohn’s disease.

Advanced disease is characterized by transmural inflamma-
tion that can be seen radiographically as deep, long linear
ulcers, sawtoothed nodularity of the mucosa, cobblestoning,
severe thickening of the bowel wall, luminal narrowing, and the
complications of the disease. Inflammation of the submucosa
and subserosa allows for the deep, knife-like clefts to burrow
into the bowel wall. These clefts and fissures begin to merge
into a longitudinal and transverse network of ulcerations.

Between the ulcers remain pieces of relatively uninflamed
mucosa. This produces a sharp, sawtooth nodularity of the
mucosal edge, and ultimately develops a cobblestone pattern
(Figure 6-23B). Barium fills the clefts and fissures and does not
cling to the relatively spared mucosa in between, which is the
basis for the cobblestone pattern. As these islands of residual
mucosa attempt to regenerate, they heap up and branch giving
rise to pseudopolyps. Once again, the barium does not adhere
to these polyps so the cobblestoning becomes more irregular
and complex. Transmural inflammation leads to fat creeping
and bowel-wall thickening. The thickened bowel wall displaces
adjacent loops of intestine so the distance between loops is
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FIGURE 6-23. A Small bowel series showing TI Crohn’s disease
strictures. B SBFT showing cobblestoning.



increased. During the barium study, these loops cannot be
compressed or manipulated. The thickening also causes nar-
rowing of the lumen. Radiographically, this can be seen as
areas of nondistensible, ulceronodular bowel producing a string
sign. The narrowing is caused by reversible edema, spasm, and
inflammation or irreversible fibrosis.

Barium studies are more sensitive at identifying fistulas
than endoscopy. The fistula tract may be visualized directly or
indirectly. Early filling of the colon is highly suggestive of an
enterocolic fistula. For example, an ileal-transverse colon fis-
tula will show contrast entering the transverse colon before
the right colon fills with contrast. An abscess may be seen as
an extraluminal mass or compression of the adjacent loops of
intestine.

Small Bowel Obstruction

A complete bowel obstruction is readily apparent based on clin-
ical grounds and easily supported by plain films of the
abdomen. However, the diagnosis is not always clear in up to
one-third of cases.33 Subsequent delays in the diagnosis can
lead to significant increases in morbidity and mortality. When
the diagnosis is uncertain and the clinical circumstances sup-
port further testing, contrast studies of the small bowel can be
very useful. Specific indications for either SBFT or enteroclysis
include equivocal plain films, unclear etiology, early postoper-
ative obstructions, or when preoperative localization of the site
of obstruction is important. Dilute barium studies are the most
useful because they provide the best mucosal detail and the bar-
ium typically does not become inspissated in the small bowel,
therefore its use in the setting of a complete or partial SBO is
not contraindicated. However, the use of water-soluble agents
can be problematic in the setting of a complete SBO because of
their hypertonicity, which draws water into the bowel lumen
further exacerbating the fluid sequestration caused by the
obstruction. Finally, traditional SBFT is the preferred technique
for assessing the presence of partial SBO.

Findings consistent with an adhesive obstruction include a
smooth, sharp transition point with a straight or curved line
that stretches across the bowel (Figure 6-24). This is most
apparent when the band is a single, thin adhesion. If multiple
adhesions are present, the transition point is not as easily
depicted. Typically, adhesions will fix the loop of intestine to
the pelvis, retroperitoneum, or abdominal wall so that it does
not move with manipulation or respiration. Peritoneal metas-
tasis can also fix the affected loop of intestine to the peri-
toneal cavity. These two etiologies can often be differentiated.
As mentioned, adhesions typically cause smooth transitions
that stretch across the entire lumen and the surrounding
mucosa appears normal. In contrast, metastasis will cause a
desmoplastic reaction in the surrounding bowel so the mucosa
at the transition point will appear irregular and tethered. Also,
the tumor begins at one edge of lumen and either directly
invades the lumen or infiltrates around the bowel circumfer-
ence. This further exaggerates the mucosa irregularities and

may not completely obstruct the flow of barium into the dis-
tal, collapsed bowel. Metastasis can also cause obstruction by
external compression of the bowel. This will be seen as
an external mass effect and the overlying mucosa, in this case,
will appear more normal.

Lesions intrinsic to the small bowel can also be elucidated.
Primary adenocarcinomas of the small bowel are more com-
mon in the proximal bowel and occur with decreasing fre-
quency more distal along the small intestine. Their findings
are very similar to those seen for colon cancers on barium
enema. There is mucosal destruction with sharp demarcation
between normal mucosa and the lesion. The lesion may be
semiannular or annular. Carcinoid tumors typically occur in
the terminal ileum and start as submucosal lesions. As they
grow, there may be mucosal destruction and tethering toward
the center of the abdomen as the mesenteric desmoplastic
reaction progresses.

Computed Tomography

CT has become a routine examination to evaluate a wide
range of disease processes because it is an easy, fast, and
accurate test that provides cross-sectional imaging. The bene-
fit of cross-sectional imaging is the detailed imaging and res-
olution of the hollow viscus and solid organs. Accurate
interpretation requires optimal opacification of the GI tract
and vascular structures. The bowel is opacified by adminis-
tering a water-soluble oral contrast agent. The density of bar-
ium interferes with the acquisition of data during the scan and
thus should be avoided as a contrast agent. The oral contrast
is typically administered 45–60 minutes before scanning to
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FIGURE 6-24. SBFT showing a simple SBO.



allow the contrast to opacify as much of the bowel as possi-
ble. If pelvic or rectal pathology is being evaluated, the con-
trast may also be administered per rectum at the time the scan
is being performed. Intravenous (IV) contrast agents typically
are iodinated so it is important to take a thorough history of
allergies. It is administered as a bolus at the time of the exam-
ination. The reason for the examination dictates the exact tim-
ing between when the contrast is administered and when the
CT images are acquired (i.e., venous versus arterial phase).
The CT scan uses ionizing radiation to acquire the images
with 5- to 10-mm collimation. Smaller collimation allows for
sharper, more detailed images.

CT scans are usually ordered for the staging of colorectal
cancer, evaluation of abdominal complaints, and evaluation of
postoperative complications. Once again, having a specific
question in mind when ordering the scan will allow the scan
to be tailored to the appropriate parameters.

Colorectal Cancer

An abdominal and pelvic CT is the most common method for
staging colorectal cancer before definitive surgical resection.
The aims of the CT scan are to 1) evaluate the liver for distant
metastatic disease, 2) evaluate for regional lymphadenopathy,
especially in rectal cancer, where nodes may have been
missed during a transrectal ultrasound, and 3) assess for the
presence of intraperitoneal disease. CT is also used to follow
colorectal cancer patients longitudinally for the development
of recurrent disease. It is most effective when used to evalu-
ate patients who have symptoms concerning for recurrent dis-
ease or have a rising carcinoembryonic antigen (CEA) level.
There are no strong data to support its use in routine surveil-
lance for detecting metastasis in the absence of symptoms or
rising CEA.34

There are several modalities, such as CT, ultrasound, and
magnetic resonance imaging (MRI), available to assess the
liver for metastatic disease. All of them have their advantages
and disadvantages, but they all have equivalent diagnostic accu-
racy for the detection of liver metastasis.27,35 CT images are
typically obtained in two phases: the hepatic artery phase
(20–25 seconds after the IV contrast is initiated) and the portal
venous phase (65–70 seconds after the IV contrast is started).
The majority of colorectal metastases are hypovascular and
show up as hypodense lesions during the portal venous stage
because the majority of metastatic lesions derive their blood
supply from the arterial system. During the portal venous
phase, contrast enhances the hepatic parenchyma and portal
veins and the metastatic lesions do not enhance (Figure 6-25).

CT is able to differentiate many hepatic lesions based on
their imaging characteristics and the dynamic effects of con-
trast on these lesions. Common liver lesions that need to be
differentiated from colorectal metastasis include simple cysts,
hepatic adenomas, primary liver tumors, hemangiomas, and
focal nodular hyperplasia. Colorectal metastases typically are
round, well-circumscribed lesions that are fairly homoge-

neous in density, which is consistent with solid tissue. As
lesions grow they become more irregular in shape and their
enhancement becomes more heterogeneous. Central necrosis
and calcification may also be present. In contrast, simple cysts
have a density consistent with fluid, which is more hypodense
than solid tissue, and there is very little change in their
enhancement during the various phases of imaging. Heman-
giomas can be differentiated from metastatic lesions by the
fact that they remain enhanced throughout the portal venous
phase. The other hepatic lesions are typically hypervascular
so they can be reliably differentiated from metastatic lesions
during dual-phase CT imaging. The accuracy of CT for the
detection and differentiation of liver lesions is greatest for
lesions >1 cm.36,37 Lesions <1 cm generally do not have the
dynamic enhancing properties to be readily differentiated and,
as a result, they are named indeterminate lesions.

Other advantages of the CT scans include the ability to
detect regional adenopathy and to assess the relationship of
the primary tumor to adjacent structures (Figure 6-26).
Detecting regional adenopathy is most important for rectal
cancer because the presence of adenopathy may influence the
surgeon to give neoadjuvant chemoradiation therapy. The CT
criteria for pathologic adenopathy are based on size only.
Typically, nodes >1 cm in size are concerning for metastatic
disease.

Diverticulitis

The most common CT findings associated with diverticulitis
are pericolonic/mesenteric inflammation (98%), diverticula
(84%), colonic wall thickening (70%), and abscess (47%).28

Normally, the colonic mesentery and pericolonic tissues are
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FIGURE 6-25. CT scan showing liver metastasis.



hypodense because of the high water content of the surround-
ing fat and sharp edges between adjacent structures. As the
inflammatory process begins, the tissue becomes edematous
and more vascular. This causes the pericolonic tissue to
become more enhanced and the sharp contrasts between the
various tissue plains become hazy, resulting in the so-called
“dirty fat.” When the inflammatory response is centered on a
portion of colon that is thickened (>5 mm), the diagnosis of
diverticulitis is confirmed. Often, the inflammatory process
can be extensive, producing a phlegmon in the absence of an
organized abscess (Figure 6-27). Depending on the size of the
perforation, there may be small flecks of extraluminal air
within the mesentery or pericolonic tissue or in the upper
abdomen above the liver. The inflammatory process is

typically localized around a short segment of the colon, thus
if a long segment, several segments, or the entire colon is
involved, a different diagnosis should be sought. The presence
or absence of diverticula does not impact the radiographic
diagnosis. The development of diverticula is associated with
hyperelastosis of the colonic wall, which is evident by the
thickening of the wall. This leads to decreased compliance
and shortening of the involved segment of colon. When the
thickness of the colon wall is >5 mm, it is considered abnor-
mal. The wall thickening may be circumferential or just local-
ized to the segment adjacent to the inflammation.

As mentioned, not only does CT allow for confirmation of
the diagnosis of diverticulitis, but it can also identify associ-
ated complications. Abscess formation is the most common
complication of diverticulitis. An abscess appears as a fluid
collection typically near the area of diverticulitis (Figure
6-28). Often, oral and IV contrast are needed to distinguish an
abscess from adjacent loops of intestine. When the surround-
ing loops of bowel are able to be opacified with oral contrast
and the rim of the abscess is enhanced with IV contrast, the
accuracy of diagnosing an abscess is maximized. The pres-
ence of air or an air-fluid level within the abscess cavity is
also highly suggestive of an abscess.

A colovesical fistula in the most common fistula associated
with diverticulitis, and a CT scan is the most sensitive for the
detection of such a fistula.29 Air within a bladder that has not
been instrumented is diagnostic for an enterovesical fistula
(Figure 6-29). When the wall of the bladder is thickened and
in close proximity to the area of sigmoid colon that is thick-
ened and contains diverticula, the etiology is likely related to
diverticular disease. If the fistula is large enough, contrast,
either administered orally or per rectum, may fill the bladder.
Rectal contrast filling the bladder can help distinguish the
source of fistula from a terminal ileal fistula associated with
Crohn’s disease.
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FIGURE 6-26. CT scan showing primary lesion and adenopathy.

FIGURE 6-27. CT scan showing uncomplicated diverticulitis. FIGURE 6-28. CT scan showing a diverticular abscess.



Crohn’s Disease

The role of CT in the diagnosis and evaluation of Crohn’s dis-
ease continues to evolve. A CT scan is used in two general situ-
ations during the management of Crohn’s disease. First, a CT is
obtained to evaluate a patient with new onset abdominal pain,
and findings consistent with Crohn’s disease are incidentally
found. Second, a CT scan is obtained to evaluate for complica-
tions in a patient that is known to have Crohn’s disease. The dis-
tribution of the disease greatly impacts the findings seen on CT.
The most common findings associated with Crohn’s disease are
bowel wall thickening, peri-intestinal inflammation, and
regional lymphadenopathy. The bowel wall can reach 11–13
mm in thickness, which can be either symmetric or asymmetric.
The halo sign, which is a low-attenuation ring caused by sub-
mucosal deposition of fat between the enhancing mucosa and
bowel musculature, is a common finding associated with
Crohn’s disease (Figure 6-30A). The transmural nature of the
inflammatory process allows it to extend into the mesentery and
adjacent structures so there is often an extensive inflammatory
response centered on the affected bowel. There are many fea-
tures that help to distinguish Crohn’s disease from other inflam-
matory diseases of the GI tract. First, Crohn’s disease is usually
found to involve the terminal ileum and right colon. Second,
there may be skip lesions. For example, multiple segments of
small bowel and/or colon may be involved (Figure 6-30B).
Third, the presence of mesenteric adenopathy suggests Crohn’s
or UC, but is not specific for IBD. Finally, the presence of com-
plications such as abscess, fistula, or perforation points to a
diagnosis of Crohn’s disease. Abscesses can be located between
intestinal loops, within the mesentery, in the psoas muscle,
pelvic sidewall, and subcutaneous tissues (Figure 6-31). Fistulas
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FIGURE 6-29. CT scan demonstrating a colovesical fistula.

FIGURE 6-30. A CT scan showing Terminal Ileum (TI) Crohn’s
disease with abscess. B CT scan showing Crohn’s colitis.

FIGURE 6-31. CT scan showing a psoas abscess related to Crohn’s
disease.



from the diseased segment of bowel to the bladder, skin, vagina,
or normal bowel can also be delineated on CT.

Small Bowel Obstruction

As mentioned above, SBO is a clinical diagnosis based on the
signs, symptoms, and clinical condition of the patient.
Radiologic studies are obtained to confirm the clinical diag-
nosis. Typically, the first line investigation is plain films of the
abdomen, but their accuracy varies from 46% to 80%.30 As a
result, there is often a delay in the diagnosis, which can lead
to an increase in morbidity and mortality. The use of CT in the
evaluation of an SBO is expanding and in many cases can
eliminate the delay in diagnosis. CT has the advantages of
being able to identify the site of obstruction, cause of obstruc-
tion, and it can provide information regarding vascular
compromise of the bowel. Indications when a CT scan is par-
ticularly helpful include 1) a patient with no prior surgery, 2)
a patient with equivocal plain films and an uncertain diagno-
sis, and 3) a patient with known intraabdominal pathology
such as Crohn’s disease or cancer.

Oral contrast is not always necessary and should be
avoided in patients with a high-grade or complete bowel
obstruction. The intraluminal fluid often distends the bowel
and acts as a natural contrast agent. The low-density intestinal
fluid also extenuates the enhancement of the bowel wall after
the administration of IV contrast, which can provide informa-
tion regarding the flow of blood of the bowel.

The diagnostic criteria of an SBO by CT are based on the
presence of dilated proximal small bowel (> 2.5 cm) and col-
lapsed distal bowel. When a transition between dilated and
collapsed bowel is identified, then the diagnosis is confirmed
(Figure 6-32). But when a transition point is not identified, it

is difficult to distinguish between an SBO and adynamic
ileus. In such cases, one must search for other clues to differ-
entiate the processes. For example, the presence of “small
bowel feces,” which is gas bubbles mixed within particulate
matter, in the dilated bowel is a reliable indicator of an SBO.
The presence of other intraabdominal pathology, particularly
inflammatory processes, would generally indicate an ady-
namic ileus. This is a case in which oral contrast may be par-
ticularly helpful because if contrast reaches the colon, a
complete SBO is not present.

CT can also provide significant information regarding the
cause of the obstruction. Once again, the findings must be
interpreted in context with the patient’s clinical situation.
When there is a sharp transition from dilated to decompressed
bowel in the absence of other findings, this is highly sugges-
tive of an SBO secondary to adhesions. CT does an excellent
job identifying hernias such as inguinal, umbilical, incisional,
or more of the atypical types. Often these hernias contain
bowel but not all are obstructing. Clues indicating obstruction
include dilate bowel going into the hernia and collapsed
bowel exiting the hernia, oral contrast proximal to the hernia
and no contrast distal to the hernia, and a localized inflam-
matory process surrounding the hernia, particularly in the
subcutaneous tissues (Figure 6-33). Another common extrin-
sic cause of obstruction is recurrent cancer. A CT scan is often
able to demonstrate a mass at the site of obstruction and may
also provide evidence of more widespread peritoneal disease.
Unexpected causes of obstruction may also be identified such
as Crohn’s disease, intussusception, or small bowel cancers.

When the affected bowel becomes strangulated, the mor-
bidity and mortality associated with an SBO increase signi-
ficantly. No test is able to provide definitive proof 
of strangulated bowel, but CT is able to provide a wealth of
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FIGURE 6-32. CT scan showing a simple SBO. FIGURE 6-33. CT scan showing an incarcerated hernia.



information that can indicate concern for vascular compro-
mise. Thickened, congested bowel with increased attenuation
at the site of obstruction associated with engorgement of the
mesenteric vasculature is concerning for strangulation (Figure
6-34). The mesentery may become hazy or the vasculature
may be obliterated as the inflammation progresses and it
becomes filled with fluid or even blood. Other findings of
ischemia include lack of enhancement after IV contrast
administration or the presence of ascites. The presence of
pneumatosis and portal venous gas are the more ominous
signs of intestinal ischemia. Finally, a spiral pattern of
engorged mesenteric blood vessels may indicate an internal
hernia or rotation of small intestine around fixed adhesions.

Postoperative Evaluation

CT has greatly impacted the postoperative evaluation of the
surgical patient. It is typically used to evaluate a patient with
abdominal pain, fevers, leukocytosis, or persistent ileus in the
postoperative period. The yield of a CT scan is greatest when
it is obtained 5 days or more after surgery. Before postopera-
tive day five, it is difficult to differentiate normal postopera-
tive intraperitoneal free air or fluid from air or fluid that
represents a leak from a hollow viscus or infected fluid. It
usually takes more than 5 days for an abscess to organize into
a walled-off, contained collection. Once again, the findings of
the CT scan must be interpreted in the context of the clinical
condition of the patient. Therefore, the yield will be greatest
when the scan can address a specific question.

Findings highly suggestive of an anastomotic leak
include an inappropriate volume of free air or fluid in the
abdomen. The presence of extraluminal oral contrast

confirms a perforation of a hollow viscus. The presence of
localized fluid and air around an anastomosis are concerning
for a leak but must be taken in context to the postoperative
period and the condition of the patient. As mentioned above,
water-soluble enemas are more sensitive than a CT with rec-
tal contrast at detecting a colorectal anastomotic leak.
However, a CT is often more easily and readily obtained. An
abscess is defined as an organized fluid collection with or
without air that has an enhancing rim (Figure 6-35). As
mentioned above, CT is very good at distinguishing between
an ileus and a mechanical bowel obstruction, which is an
important distinction in the perioperative period.

Other Colitides

There are a handful of inflammatory processes that affect the
colon that have not been addressed. The CT findings are very
similar for all inflammatory processes of the colon. However,
their clinical presentations are different, so combining the
presenting signs and symptoms with the distribution of CT
findings will usually lead to the correct diagnosis. This sec-
tion will briefly address some these remaining processes.

Neutropenic enterocolitis or typhlitis typically occurs in
patients who are neutropenic either from cytotoxic chemo-
therapy or severe immunosuppression. The terminal ileum,
cecum, and right colon are most frequently affected. CT is the
study of choice for the diagnosis. Circumferential thickening
of the terminal ileum, cecum, and variably the right colon
are the common CT findings consistent with typhlitis (Figure
6-36). The bowel wall may become so thickened because of
edema that a hypodense ring develops between the mucosa
and musculature. Complications such as pneumatosis or per-
foration can also be detected.
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FIGURE 6-34. CT scan of SBO with evidence of ischemia. FIGURE 6-35. CT scan of colorectal anastomotic leak.



Ischemic colitis is the most common vascular abnormality
of the colon. Presenting symptoms include abdominal pain
associated with bloody diarrhea. The age of the patient and
onset of symptoms will help to differentiate between IBD,
infectious colitis, and ischemic colitis. Endoscopy is the gold
standard for diagnosing ischemic colitis. CT is much more
readily available so it is often the first test ordered. The coli-
tis may be segmental or diffuse, typically occurring in the
watershed areas of the right colon, splenic flexure, and rec-
tosigmoid. CT findings consist of thickened, edematous colon
in these areas (Figure 6-37). The typical “thumbprinting” in
the colonic mucosa can be seen on CT scan as well as
plain films. There may be a halo sign of either low attenuation
caused by edema or high attenuation caused by hemorrhage
within the bowel wall. A pericolonic inflammatory response
is often present as well. Thrombus within the colonic

mesenteric vessels may also be seen. Finally, pneumatosis or
portal venous gas may be present indicating bowel infarction.

Pseudomembranous colitis resulting from the toxins pro-
duced by Clostridium difficile can cause profound inflamma-
tion of the colon. Computed tomographic findings include
nonspecific thickening and edema of the colon and peri-
colonic inflammation. Generally, the edema and thickening of
the colon is greater than that seen with infectious colitis or
other inflammatory processes. The presence of pancolitis also
tends to suggest pseudomembranous colitis versus other coli-
tides (Figure 6-38). Once again, the CT results must be inter-
preted in the clinical context of the patient.

Radionuclide Imaging

Radionuclide imaging studies base their imaging on physiol-
ogy rather than anatomy, and have a wide spectrum of use in
clinical medicine. Radiopharmaceuticals and gamma cameras
are the mainstay of radionuclide imaging. The specific
radionuclides are chosen based on either the biologic proper-
ties of the element (i.e., iodine has an affinity for thyroid tis-
sue) or the physical and chemical properties that allow
linkage to appropriate compounds. These radiolabeled com-
pounds are given to a patient to localize within a specific
organ system (such as the thyroid) or identify the sight of an
ongoing physiologic process (as in GI bleeding). The quality
of a scan depends on how well the agent targets the organ or
the physiologic process. A gamma camera is used to acquire
images once the agent is given to the patient. Gamma and 
X-ray photons are absorbed and converted into flashes of
light.38 The location and intensity of these scintillation events
are determined and recorded. Spot images are generally taken
in 10-minute intervals and the completed image reflects the
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FIGURE 6-36. CT scan of neutropenic enterocolitis.

FIGURE 6-37. CT scan of ischemic colitis.

FIGURE 6-38. CT scan of pseudomembranous colitis.



distribution of scintillation events (counts) detected during the
acquisition phase. Image quality improves as the number of
counts increases.

Radionuclide imaging studies are widely used in the diag-
nosis of lower GI bleeding. The principle is that the intra-
vascular tracer will be extravasated into the bowel lumen
during active bleeding. Concentration of the tracer on the
acquired images allows identification of the bleeding sight.
Technetium 99mTc is the radionuclide used in bleeding scans.
This radiopharmaceutical can label colloid or red blood cells
for scanning purposes. Radiolabeled colloid is readily avail-
able, but is metabolized rapidly. Red blood cells take longer
to label but clearance of the tagged cells is prolonged and the
tracer can remain active up to 24 hours after injection. Most
centers prefer to use tagged red blood cells because lower GI
bleeds are characteristically intermittent and the opportunity
to identify the active bleeding sight lasts only a few minutes
with labeled colloid. The preparation for a tagged red blood
cell scan requires an aliquot of the patient’s blood to be
labeled with 99mTc. Once labeled, 99mTc red blood cells are
injected back into the patient and the patient is imaged with
10-minute acquisition intervals for approximately 60–120
minutes. Focal areas of increased activity identified within the
lumen of the bowel indicate that active bleeding occurred dur-
ing this acquisition period (Figure 6-39). A positive scan may
localize the region of bowel that contains the bleeding site,
but may not accurately localize the specific site, if the bleed-
ing is slow or intermittent. The labeled red blood cells remain
in circulation as long as the cells are viable and the limiting
factor to imaging is the half-life of the 99mTc. If no bleeding
occurs during the initial acquisition phase, then delayed views
can be obtained up to 24 hours later to determine whether
active bleeding has occurred. Bleeding scans have greater
prognostic value than diagnostic value when the tracer is only
seen on delayed images.39,40 The location of activity seen on
delayed images does not reflect the exact bleeding sight but
does indicate that active bleeding occurred during this obser-
vation period. The accuracy for localizing the actual bleeding
site increases if the extravasation of tracer is identified within
the first 15–30 minutes.36 The longer it takes the tracer to
accumulate, the less likely the bleeding site will be accurately

identified by angiography. Backwash and washout of blood
caused by peristalsis account for some of this inaccuracy.

Bleeding scans are more sensitive than angiograms in the
detection of lower GI bleeding. The required rates of bleeding
for detection are lower for bleeding scans (0.1–0.2 mL per
minute) than for angiograms (0.5 mL per minute).37,41 The
early (within 3 minutes) detection of intraluminal tracer indi-
cates a high likelihood of successful arteriographic localiza-
tion of the bleeding site. For this reason, some interventional
radiologists require a positive scan before performing angiog-
raphy. The addition of early colonoscopy to the diagnostic
algorithm requires a bowel preparation. Cathartics will
remove any intraluminal tracer making delayed images
worthless. If the patient is hemodynamically unstable and rap-
idly bleeding, some centers may prefer to go directly to arte-
riograms because the time involved in pretest preparation for
tagged red blood scans may be too lengthy.

A Meckel’s scan, although not used as often as the tagged
red blood scan, can be useful in the evaluation of patients with
occult bleeding with no identifiable colonic source. These
scans are generally limited to the evaluation of children and
young adults who have complaints of abdominal pain and
intestinal bleeding. The abnormal bleeding from a Meckel’s
diverticulum is caused by the aberrant gastric mucosa that
lines the diverticulum. 99Tc pertechnetate is actively extracted
by mucous secreting cells in gastric mucosa.42,43 Meckel’s
scans are performed with 99mTc per pertechnetate as a radio-
label for the detection of ectopic gastric mucosa. Imaging is
usually done for approximately 30–60 minutes after injection
of the tracer. All views should be obtained early because the
tracer is extracted into the stomach and then into lumen of the
GI tract. Rapid transit of the tracer through the GI tract will
obscure extravasation on later images.

A focus of increased radioactivity outside of the stomach
indicates ectopic gastric mucosa (Figure 6-40). Typically, the
collection of activity is identified in the right lower quadrant
within 10–20 minutes. The sensitivity of the Meckel’s scan is
85% and the specificity is 95%.43

Arteriography

Arteriography is an invasive procedure performed by spe-
cialty trained physicians and is used in the diagnosis and
treatment of a variety of colorectal diseases. The arteriogram
is performed through a percutaneous approach under sterile
conditions. The femoral artery is a preferred puncture sight
although axillary and brachial arteries may be used. A
guidewire is introduced through the needle and a catheter is
introduced over the guidewire. Various catheters and guide
wires allow the interventional radiologist to access the vessels
in question.

Arteriography is an invasive procedure with an overall mor-
tality of one in 40,000.44 Complications from the performance
of the procedure and manipulation of the wires and catheters
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FIGURE 6-39. 99mTc-tagged red blood cell study shows early blood
pool activity within the ascending colon in this patient with bleeding
after a recent polypectomy.



are more common than reactions to the contrast itself.45 The
most common complications are related to hematomas or
pseudoaneurysms at the puncture sight, dissection or
embolization secondary to catheter manipulation. Contrast
reactions and contrast toxicity (renal failure) occur in <1% of
studies done. Experience and technique can minimize many of
the complications. Hydration and IV mannitol can reduce the
nephrotoxicity. If the patient has allergies to iodine or has had
a prior contrast reaction, premedication with methyl pred-
nisolone is done 12 and 2 hours before arteriography.

The arteriogram is a useful diagnostic and therapeutic
modality in the treatment of active lower GI bleeding. If a
radionuclide scan is performed and localizes the site of bleed-
ing, a selective angiogram can then be performed. For bleeding
localized to the left colon on tagged RBC study, the inferior
mesenteric artery is selected first. The superior mesenteric
artery is selected first for those bleeds that occur in the right
colon. If the bleeding site is not identified after injection of
both the superior and inferior mesenteric arteries, a celiac run
is performed looking for an upper intestinal bleeding source.
Active bleeding can be diagnosed by the accumulation of con-
trast in the arterial phase that persists through the venous phase
(Figure 6-41). Bleeding needs to occur at a higher rate for a
positive angiogram (0.5 mL per minute) than for nuclear imag-
ing (0.1–0.2 mL per minute). Because lower GI bleeding can
be intermittent, the bleeding site is sometimes not identified at
the time of the angiogram.

Diverticulosis and vascular ectasias are presumed to be
the leading cause of lower GI bleeding in most patients.

Diverticular bleeds appear as a blush of contrast contained
within a diverticulum. Vascular ectasias often occur in the
right colon and appear as small vascular clusters, a blush in
the wall of the colon and early opacification of a draining
vein.46 Arteriovenous malformations are developmental in
origin and are often seen in the small bowel. They appear as
tortuous, dilated arteries and early prominent veins. Capillary
telangiectasias (common in Osler Weber Rendu syndrome)
appear as multiple, tiny areas of blush and no arteriovenous
shunting. Postpolypectomy bleeding has been diagnosed and
treated with angiography. A rapid blush of dye occurs at the
site of bleeding and often stops with direct infusion of vaso-
pressin or embolization (Figure 6-42).

Acute mesenteric ischemia is one of the most common intes-
tinal disease processes for which arteriography is used for diag-
nosis and treatment. Acute mesenteric ischemia can be either
nonocclusive or occlusive. Nonocclusive mesenteric ischemia
arises from a “low flow” state typically secondary to reduction
in mesenteric blood flow from cardiac failure or hypotensive
shock. This diagnosis can frequently be made with clinical
symptoms and computer tomography images. The typical early
angiographic images show diffuse vasoconstriction of mesen-
teric arterial branches and decreased parenchymal vascularity
(Figure 6-43). In the late stage there is increased accumulation
of contrast in the bowel wall. Treatment includes volume resus-
citation and cardiac support. The diagnostic percutaneous
catheter can be used to treat the mesenteric phase of constriction
with IV glucagon or intraarterial infusion of the papaverine in an
intensive care unit setting.

Occlusive acute mesenteric ischemia is a medical emer-
gency, thus early diagnosis and treatment may prevent bowel
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FIGURE 6-40. 99mTc-pertechnetate scan (Meckel’s) shows a discrete
focus of increased uptake in the right lower quadrant, with approxi-
mately the same intensity as the stomach indicating gastric mucosa
is present within this Meckel’s diverticulum.

FIGURE 6-41. Mesenteric angiogram shows pooling of contrast in the
sigmoid colon in this patient with surgically proven diverticular
bleeding.



necrosis and perforation. These patients typically have severe
abdominal pain with nonspecific physical findings.47 An
arteriogram is the most useful diagnostic examination for
patients in whom one has a high clinical suspicion of acute
occlusive mesenteric ischemia.48 A catheter is inserted into
the aorta and an aortogram is obtained. The celiac and supe-
rior mesenteric arteries are catheterized and injected with
contrast in order to identify the level of occlusion and docu-
ment collateral circulation. A superior mesenteric artery
embolus typically lodges just proximal or distal to the take
off of the middle colic artery and is seen as a meniscus at the
site of occlusion and blockage of contrast (Figure 6-44).
Atherosclerotic occlusion will often involve the origin of the
superior mesenteric artery seen as stenosis or plaque with a
trickle of glow beyond (Figure 6-45). Collaterals will
develop from the inferior mesenteric artery through the mar-
ginal artery. If the inferior mesenteric artery is occluded or
absent, the collaterals will develop from the middle or infe-
rior hemorrhoidal arterial branches of the internal iliac
artery.48,49

CT Colonography

CT colonography is rapidly developing as a noninvasive total
colonic examination for the detection of colon polyps and can-
cers. This technique uses volumetric data acquired by helical
CT scanners and workstations which use two- and three-
dimensional images to evaluate data. Since 1994, there have
been technical improvements in the CT hardware and software
allowing better visualization and discrimination of the recon-
stituted images. The three-dimensional endoluminal imaging
is better at evaluation of surface morphology and discriminat-
ing between polyps and haustral folds (Figure 6-46).50 The
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FIGURE 6-42. Mesenteric angiogram shows extravasation of contrast
A indicating an acute bleed that was successfully treated after infu-
sion of pitressin B.

FIGURE 6-43. Mesenteric angiogram shows vasoconstriction and
pruning of the superior mesenteric artery and its branches in this
patient who presented with mesenteric ischemia secondary to severe
hypotension.



two-dimensional images help in the correlation of images
seen on the three-dimensional fly-through.

Image processing and interpretation has improved with
newer software and an experienced radiologist can generally
complete the examination in <15 minutes.

Although the colon is evaluated in a noninvasive way,
a bowel preparation is still required the day before the exam-
ination to eliminate formed fecal matter. Air insufflation is
done via a small tube placed within the rectum to distend the
bowel and to minimize folds within the colonic wall.
Insufflation with a handheld bulb, or with a CO2 insufflator is
performed. A CT tomogram is obtained to confirm adequate
insufflation in both the prone and supine positions and further
air is insufflated as needed. Unlike colonoscopy, IV sedation
is not required. Patient satisfaction after colonoscopy and CT
colonography are similar because bowel preparation is
needed for both tests.51

Rapid scanning can be done in a single breath hold.
Volumetric data are acquired twice, once with the patient
prone and once with the patient supine. The change in position
allows any fluid within the bowel lumen to shift, revealing
abnormalities within the contralateral wall. Most tests can be
completed in <15 minutes. Once the images are acquired, a
trained radiologist reviews them at the workstation and the
images are recreated in such a way as to give an endoluminal
view of the colon similar to that seen on colonoscopy. Several
studies have compared CT colonography to colonoscopy for
high- and low-risk patients. The sensitivity of this technique
per individual patient ranges from 75% to 100% and the speci-
ficity ranges from 72% to 100%.50–54 Both the sensitivity and
specificity are dependent on the polyp size. In randomized,
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FIGURE 6-44. Mesenteric angiogram shows a large filling defect
within the proximal superior mesenteric artery consistent with an
embolism in this patient with ischemic bowel.

FIGURE 6-45. Axial two-dimensional image from a CT colon study
shows a well-defined 6-mm polyp in the sigmoid colon.

FIGURE 6-46. Three-dimensional image confirms the presence of the
polyp in Figure 6-45.



controlled trials, the specificity is greater for polyps larger than
1 cm than for polyps larger than 5 mm.53 The detection of
small (< 5 mm) polyps is poor in most studies with sensitivi-
ties as low as 11.5%.54,55 The importance of these small lesions
continues to be debated by the medical community. A recent
nonrandomized multicenter blinded study comparing CT
colonography with colonoscopy found that the sensitivity for
CT colonography detecting polyps ≥6 mm was 39% and those
≥10 mm was 55%.56 This study acknowledged that the accu-
racy of CT colonography varied between centers and with the
experience of the radiologists. Interobserver variability can be
significant and is evidence of the steep learning curve.57

The main limitation of CT colonography has been distin-
guishing polypoid tissue from fecal matter and the detection

of flat lesions.55 Acquiring images after a change from the
prone to the supine position can frequently unmask hidden
polyps and tagging residual stool with subsequent digital sub-
traction is being evaluated.58 An added benefit of the tech-
nique is the potential for the discovery of incidental
extracolonic findings. The dose of radiation used for CT
colonography is less than for conventional CT with the result
that the scanned images are not the same. Nonetheless, the
incidence of clinically important extracolonic findings is
approximately 11%.59

Whether CT colonography can be used for mass screening
of average-risk patients has yet to be determined. Currently,
most centers are using CT colonography for those patients
who have had incomplete colonoscopies or who cannot
undergo colonoscopy for medical reasons. Clinical trials are
ongoing as educational efforts and technical improvements
are made in an attempt to improve this potential screening
technique.

Positron Emission Tomography

Whole body positron emission tomography (PET) was origi-
nally developed as a research technique in the 1970s. The
clinical use of this technique has evolved over the past several
decades. This technique uses [18F] 2-fluoro-2-deoxy-D-
glucose (FDG) which is a radiopharmaceutical glucose ana-
log to measure increased glucose uptake and metabolism in
rapidly dividing cells. Malignant and other rapidly dividing
cells that have a high metabolic rate will take up FDG for use
as a glucose substrate. The first metabolite of FDG is FDG-6-
phosphate which is not a substrate for glucosephosphate
isomerase because of the configuration of FDG. FDG-6-
phosphate has a low membrane permeability and thus the
labeled substrate accumulates intracellularly.60 The imaging
technique of PET utilizes differences in uptake of FDG in
malignant versus benign cells. The intracellular accumulation
concentrates the radiopharmaceutical analog, which appears
“bright” upon imaging (Figure 6-47).

The performance of a PET scan requires that the patient
fast for 4–6 hours before the injection of FDG. A urinary
catheter is placed to minimize the effect of the accumulation
of tracer in the bladder. Emission scans are then performed
with the patient motionless shifting the table between scans to
alter the field of view. Older techniques required that a patient
remain motionless for approximately 1–2 hours. Newer tech-
niques have reduced the scan per bed position to approxi-
mately 2 minutes. Scans are then enhanced through a
segmentation calibration and the scattered events outside the
body are removed. Attenuation in each area is altered depend-
ing on tissue within the region.61

FDG PET has been used to evaluate metastatic disease and
to improve staging accuracy (Figure 6-48). This technique
images the whole body and is more sensitive than CT for
the detection of hepatic and extrahepatic colorectal cancer
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FIGURE 6-47. Axial attenuation corrected PET image A and fusion
PET CT image B show an area of intense FDG uptake in the right
hepatic lobe consistent with hepatic metastatic disease in this patient
with cecal adenocarcinoma.



metastases and the detection of local recurrence. The reported
sensitivities for PET detection of liver metastases range from
89% to 95% and for extrahepatic metastases 87% to 92%.62–66

The use of FDG PET versus CT or MRI is based on the prem-
ise that functional differences in tumor appear before size
changes. Postoperative changes, particularly for rectal cancers,
are difficult to evaluate using standard modalities. The distinc-
tion between tumor and scar is not easily defined with the

current CT and MRI scans. FDG PET is extremely useful in
this arena because a positive FDG PET scan in the setting of no
inflammation would indicate a local recurrence of a rectal can-
cer. Furthermore, detection of small extrapelvic metastases is
more accurate using FDG PET than CT or MRI. Thus, the use
of FDG PET for staging or recurrent cancers may help plan or
avoid expensive and possibly more morbid surgical procedures.

False-positive and false-negative tests have been reported to
occur in several distinct situations. FDG is not a tumor-specific
substance and increased FDG activity is seen in the normal
urinary and GI tracts. The cellular glucose metabolism is also
increased in inflammation as the increased uptake of FDG can
be seen in leukocytes and macrophages. Inflammatory
processes such as diverticulitis and pneumonia can lead to
false-positive readings thus making it imperative to correlate
positive PET findings with the clinical picture and conven-
tional radiologic evaluation.67,68

Detection of metastatic disease is dependent on the size and
degree of metabolic activity. Limited spatial resolution may
lead to false-negative readings for small, <1-cm lesions.69

Adenocarcinomas with a high mucinous content may result in
false-negative readings because of the low cellularity of these
cancers. Sensitivity can be as low as 59% for mucinous carci-
nomas.70 The combination of CT and FDG PET imaging has
reduced some of the inaccuracies and makes the study more
readily correlated anatomically.

The routine use of FDG PET for primary cancers is more
problematic. Although the risks and radiation doses are low
and the technique is noninvasive, the cost per scan is very
high. Thus, for primary cancers in which the information
would not alter the planned surgical procedure, it is probably
not indicated. However, in patients that are poor surgical risk,
the findings in FDG PET may help avoid or alter the surgical
procedure and might change the goal from a curative to pal-
liative intent. Current CMS (HCFA) recommendations for
reimbursed PET imaging in colorectal cancer include 
1) evaluation of patients with a question of recurrent disease
as indicated by rising CEA, 2) evaluation of resectability, and
3) evaluation of patients with locally advanced disease to
determine unresectability on the basis of metastasis when the
operation is a large otherwise debilitating procedure.

MRI is a continually evolving field of radiology. The tech-
nique was developed in the early 1980s and currently there is
a wide range of MRI systems in use. This technique relies on
the difference in tissue contrast or signal intensity. High sig-
nal intensity appears white on the image whereas low signal
intensity is dark. T1 and T2 refer to specific tissue properties
that describe the way protons behave after being excited by a
radiofrequency pulse in a strong magnetic field.71,72 The spe-
cific parameters chosen to acquire an image on an MR mag-
netic system determine whether an image is T1 or T2

weighted. T1 refers to the longitudinal relaxation rate and T2

refers to the transverse relaxation rate. Structures containing
water appear black on T1-rated images and structures con-
taining fluid (cysts or gallbladder) are white on T2-weighted
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FIGURE 6-48. CT scan in a patient who had prior rectal resection for
carcinoma shows soft tissue mass in the surgical bed of the perirec-
tal fat A. Follow-up PET examination B shows intense FDG uptake
within this soft tissue mass consistent with recurrence.



images. Unlike CT scans, iodinated contrast is not used for
the performance of these scans. The contrast agents that have
been developed can be used in patients with renal insufficien-
cies, and those with iodinated contrast allergic reaction. The
risk from MRI is attributed to the interaction between the
strong magnetic field and certain implantable devices such as
cardiac pacemakers, cerebral aneurysms clips, and cochlear
implants.

The use of MR for intraabdominal bowel anatomy is lim-
ited because of the peristaltic action of the bowel wall and
motion of the abdominal cavity caused by respirations. MRI
has evolved to be better than CT for tissue characterization
and evaluation of tissues planes within the pelvis. The layers
of the bowel wall can be visualized easily for evaluation of
rectal cancers. The muscularis propria is low signal intensity
and the submucosa has higher signal intensity.73,74 The accu-
racy of MRI for preoperative staging for rectal carcinoma
continues to be evaluated. Contrast enhancement improves
the correlation with histologic stage.75 Endorectal MRI is sim-
ilar to endoluminal ultrasound for determination of tumor
depth and nodal staging although some studies have shown
ultrasound to be more accurate in determining local inva-
sion.76,77 Overstaging and interobserver variation make reli-
able preoperative staging difficult.75,78 MRI more accurately
predicts the circumferential resection margin (Figure 6-49).79

Several parameters help distinguish pathologic tissues. After
pelvic irradiation, the radiation edema or fibrosis can be dif-
ferentiated from tumor on T2-weighted images. The fibrosis
appears low signal in the T2 images and enhances slowly.
Recurrent tumors have a higher signal and enhance quickly
during dynamic gadolinium-enhanced scanning.80,81 Changes
in postradiation normal tissue result in slow tissue enhance-
ment with gadolinium.80

The anal sphincter and pelvic anatomy have been imaged
with MR using an internal coil (Figure 6-50). The internal
sphincter has higher signal intensity than the external sphinc-
ter. Pelvic muscle morphology, sphincter injuries, and
abscesses can be identified. Clinical experience with MR has
not been as extensive as with endoluminal ultrasound but
comparative studies have been favorable. MRI of the pub-
orectalis is better than endorectal ultrasound and capable of
showing atrophy.82 It remains to be seen what the role of MR
will be in the evaluation of fecal incontinence because of vari-
ability of scanner capabilities among institutions and limited
access to high-performance scanners.
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Evaluation of the anal canal and rectum has traditionally
relied on digital examination, anoscopy, and rigid or flexible
proctosigmoidoscopy. The introduction of imaging methods,
particularly endoluminal ultrasonography has brought a
greater degree of objectivity to the evaluation of the anorec-
tum.

Endoluminal ultrasound has become the diagnostic proce-
dure of choice in the evaluation of many anorectal disorders.
Endorectal ultrasound (ERUS) has evolved into the best imag-
ing modality for accurate staging of rectal neoplasms. The
accurate determination of tumor penetration depth and
regional lymph node status has become critical to guiding
subsequent treatment of rectal malignancies. In addition,
endoanal ultrasound (EAUS) has become invaluable in the
diagnostic workup of fecal incontinence and anorectal suppu-
rative conditions. This chapter will focus on the use of endo-
luminal ultrasound in the evaluation of patients with benign
and malignant conditions of the anorectum.

History

Endoluminal ultrasound of the rectum was first introduced by
Wild and Reid1 in 1952. They were the first to develop an
“echoendo probe,” but it was never used clinically. Because of
limitations in technology, it was not until 1983 that this type
of imaging was introduced into clinical practice by Dragsted
and Gammelgaard.2 They used a Bruel and Kjaer (Type 8901)
ultrasound probe with a rigid rotating endosonic probe with
4.5-MHz transducer initially designed for prostatic ultra-
sound. Thirteen primary rectal cancers were evaluated and
invasion was correctly predicted in 11 cases when compared
with the final histopathology. Two patients could not be ade-
quately imaged because of stricture. Although successful,
they did not define their reporting criteria. In 1985,
Hildebrandt and Feifel3 found that ultrasonography correlated
with pathologic finding in 23 of 25 rectal cancers. They pro-
posed a modification of the tumor-node-metastasis (TNM)
classification4 for ultrasound tumor staging (uTNM).3 The

prefix “u” indicated ultrasound staging as opposed to the pre-
fix “p” representing pathologic staging. Similar to Dragsted
and Gammelgaard, they also made no reference to the report-
ing criteria used for degree of invasion. Further refinements of
the technique and improvement in the ultrasound equipment
have made endoluminal ultrasound routine in the evaluation
of patients with anorectal disorders.

Endorectal Ultrasound

As the treatment for rectal cancer has evolved, the importance
of accurate preoperative staging of the lesion has become
paramount in determining the patient’s treatment regimen.
Radical surgery, either low anterior or abdominoperineal
resection is not always the initial or only therapy available for
patients diagnosed with rectal carcinoma. With the develop-
ment of preoperative neoadjuvant therapies for rectal cancer,
accurate staging of these patients’ lesions has become
increasingly important. In addition, local excision has
become an option in highly selected early-stage rectal cancers
necessitating accurate preoperative staging.

The goal of preoperatively staging the rectal lesion is an
accurate evaluation of the primary tumor, which includes the
depth of tumor penetration and an evaluation of regional
lymph node disease. ERUS accomplishes these goals using
an intraluminal high-frequency sonographic transducer via a
handheld rotating probe to accurately image the rectal wall
and adjacent structures. For this reason, ERUS has become
the preferred method used to stage the patient with rectal
cancer.

Equipment and Technique

Equipment used for endoluminal ultrasonography includes a
handheld endocavitary probe with rotating transducer which
acquires a 360-degree image. Most investigators use a B-K
Medical scanner with a rigid handheld Type 1850 rotating
probe and a 7- or 10-MHz transducer (B-K Medical,



Wilmington, MA). Transducers of 7 and 10 MHz provide a
focal length of 2–5 and 1–4 cm, respectively, rotating a 90-
degree scanning plane at four to six cycles per second to obtain
a 360-degree radial scan of the rectal wall and surrounding
structures. Because of its superior near-image clarity, the 10-
MHz transducer is preferred. Rectal imaging requires a latex
balloon covering the transducer for acoustic contact. The bal-
loon is instilled with water allowing the ultrasound signals to
easily pass through the water to image the rectum. The water
instilled distends the rectum allowing the balloon to maintain
contact with the rectal wall without separation, preventing any
distortion of the image by the interposition of nonconductive
air between the probe and the rectal wall.

Patients receive one or two phosphosoda enemas to cleanse
the rectum before examination. The procedure is performed
with the patient in the left lateral decubitus position without
sedation. A digital rectal and proctoscopic examination is per-
formed to assess the tumor size, appearance, location, and dis-
tance from the anal verge. Any residual stool or enema
effluent that might interfere with the ultrasound is removed. A
wide-bore ESI proctoscope (Electrosurgical Instrument
Company, Rochester, NY) is inserted into the rectum to
examine the rectum and lesion of interest. Optimally, the
proctoscope is advanced proximal to the lesion to facilitate
complete examination of the tumor by the transducer. The
wide-bore ESI proctoscope permits passage of the ultrasound
probe through the proctoscope to facilitate positioning of the
probe above the lesion. This facilitates complete imaging of
the lesion from its most proximal to distal extent as well as the
proximal mesorectum, which may harbor involved lymph
nodes. This approach is preferred to blind insertion of the
ultrasound probe into the rectum. With blind insertion, distor-
tion of the image can occur and the proximal areas of a lesion
as well as the adjacent mesorectum will often be missed.

After correct positioning of the wide-bore ESI proctoscope,
the ultrasound probe with latex balloon is lubricated and
passed through the proctoscope to its full extent. The ultra-
sound probe is oriented with the stopcock and syringe posi-
tioned upright to the patient’s right. The proctoscope is slightly
withdrawn keeping the ultrasound probe in place to expose the
transducer protruding beyond the end of the proctoscope,
above the rectal lesion. The latex balloon is filled with 30–60
mL of water providing an optimal acoustic environment sur-
rounding the rotating transducer. Initial preparation of the
ultrasound probe includes careful removal of all air bubbles
within the latex balloon to minimize acoustic interference. The
probe and attached proctoscope are slowly withdrawn together
carefully scanning the rectum from proximal to distal. The
ultrasonographer observes for alterations of the rectal wall and
perirectal tissues to assess depth of invasion and perirectal
lymph node involvement. Optimal evaluation often requires
several passes back and forth across a lesion. The evaluation of
the lesion occurs on the basis of real-time imaging intermit-
tently capturing still images that are representative of the
lesion being studied. With the patient and ultrasound posi-

tioned as above, the images obtained are oriented radially sim-
ilar to a computed tomography scan, looking up from the
patient’s feet. The patient’s right side is oriented to the left of
the image, anterior is up, and posterior is down. The studies
can also be videotaped for further review.

Image Interpretation

On most ERUS images, a series of five distinct layers can be
identified in the rectal wall. They consist of three hyperechoic
(white) layers separated by two hypoechoic (black) layers.
Beynon and colleagues5 proposed a five-layer model based on
an anatomic study, demonstrating that the five basic layers
seen on an ultrasonographic scan of the rectal wall correspond
directly to the anatomic layers present in the rectal wall. It
is this five-layer model that we continue to use today (Figure
7-1). The five layers from the center to the periphery consist
of the following:

First hyperechoic layer: Interface between the balloon and the
rectal mucosal surface

Second hypoechoic layer: Mucosa and muscularis mucosa
Third hyperechoic layer: Submucosa
Fourth hypoechoic layer: Muscularis propria
Fifth hyperechoic layer: Interface between the muscularis

propria and perirectal fat

Occasionally, a seven-ring model may be visualized when
the muscularis propria is observed as two black rings separated
by a white ring (Figure 7-2). This model represents the inner
circular and outer longitudinal muscle layers as hyperechoic
(black) rings separated by a hypoechoic (white) interface.

Assessment of Rectal Neoplasms

Depth of Invasion

As discussed above, ultrasound classification of rectal tumor
stage was initially proposed by Hildebrandt and Feifel3 as a
modification of the TNM classification. Ultrasound staging
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Interface with Perirectal Fat
outer white line
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Muscularis Proprla
outer black line

FIGURE 7-1. Five-layer anatomic model of an ERUS scan. Three
hyperechoic (white) layers and two hypoechoic (black) layers are
visualized. A, anterior; L, left; P, posterior; R, right; T, transducer.



classification (uTNM) is presented in Table 7-1. The depth of
invasion is classified as follows: uT0 lesions are benign, non-
invasive lesions confined to the mucosa; uT1 lesions indicate
an invasive lesion confined to the mucosa and submucosa;
uT2 lesions penetrate but are confined to the muscularis pro-
pria; uT3 lesions penetrate the entire bowel wall and invade
the perirectal fat; and a uT4 lesions penetrate a contiguous
organ (i.e., uterus, vagina, cervix, bladder, prostate, seminal
vesicles) or the pelvic sidewall or sacrum.

uT0 Lesions

uT0 lesions are benign, noninvasive lesions confined to the
rectal mucosa. Sonographically, the mucosal layer (inner
black band) is expanded with an intact submucosa (middle
white, hyperechoic line) (Figure 7-3). Benign rectal villous
adenomas are classified as uT0 lesions and may be treated
with local excision with excellent results. Important in this
decision is to accurately exclude any focus of invasion. The
accuracy of ERUS is probably highest for T0 lesions. In an

initial study by Deen and colleagues6 from the University of
Minnesota, 47 of 53 lesions (89%) were correctly staged pre-
operatively. A more recent update reported 129 of 148
patients (87%) were correctly staged preoperatively from that
same institution.7 Pikarsky et al.8 reported that 25 of 27
patients (96%) were accurately staged a benign lesion when
compared with pathologic results. Because of the frequent
misdiagnosis of rectal adenomas by biopsy and the subse-
quent finding of invasive cancer in the final pathologic speci-
men after transanal excision, Worrell et al.9 conducted a
systematic literature review to assess the utility of ERUS in
the assessment of rectal villous adenomas comparing the
diagnosis by biopsy alone with diagnosis by a combination of
biopsy and ERUS. This metaanalysis revealed that, of 258
biopsy-negative rectal adenomas, 24% had focal carcinoma
on final histopathology and that ERUS correctly detected the
cancer in 81%.

uT1 Lesions

uT1 lesions are early invasive cancers. uT1 lesions have
invaded the mucosa and submucosa without penetrating into
the muscularis propria. Sonographically this is characterized
by an irregular middle white line (submucosa) without alter-
ation of the outer black line (muscularis propria) (Figure 7-4).
Irregularities are indicated by a thickening or stippling of the
submucosal layer but there must not be a distinct break in
the submucosal layer. A distinct break in the submucosal
(middle white line) layer indicates invasion of the muscularis
propria, hence a T2 lesion.

Local transanal excision is an acceptable treatment method
for selected T1 lesions highlighting the need for accurate
staging of these cancers. Criteria for the use of local therapies
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FIGURE 7-2. This endorectal ultrasonography image depicts the typi-
cal five layers of the rectal wall. Seven layers are depicted anteriorly,
where an interface can be seen between the inner circular (A) and
outer longitudinal (B) muscle layers of the muscularis propria.

TABLE 7-1. Ultrasound staging classification (uTNM) for rectal cancer

uT0 Noninvasive lesion confined to the mucosa
uT1 Tumor confined to the mucosa and submucosa
uT2 Tumor penetrates into but not through the muscularis propria
uT3 Tumor extends into the perirectal fat
uT4 Tumor involves an adjacent organ
uN0 No evidence of lymph node metastasis
uN1 Evidence of lymph node metastasis

FIGURE 7-3. This image demonstrates a benign uT0 lesion in the left
posterolateral aspect of the rectum. There is an expansion of the
inner black line that represents the mucosa (A), but the submucosa
(B) is seen to be completely intact.



to treat early rectal cancers have been described10 and include
tumor size less than 4 cm, involvement less than one-third of
the rectal circumference, location less than 8 cm from the anal
verge, well- to moderately well-differentiated histology,
absence of lymphatic or vascular invasion, and no involve-
ment of perirectal lymph nodes.

uT2 Lesions

uT2 lesions penetrate into the muscularis propria (second
hypoechoic, black line) but are confined to the rectal wall.
Sonographically the hallmark finding is a distinct break in the
submucosal layer. Characteristically, there is an expansion of
the muscularis propria (outer black line) but the interface
between the muscularis propria and the perirectal fat (the out-
ermost white line) remains intact. The expansion of the mus-
cularis propria may be variable depending on the degree or
invasion. “Early” uT2 lesions may just invade the muscularis
propria with minimal expansion of the layer. “Deep” uT2
lesions have significant expansion of the muscularis propria
(outer black line) and may appear to scallop the outer aspect
of the muscularis propria but preserve the interface with the
perirectal fat. An example of a uT2 lesion is illustrated in
Figure 7-5.

uT3 Lesions

uT3 lesions penetrate the full thickness of the muscularis pro-
pria and into the perirectal fat. Continuous structures are not
involved. The sonographic appearance reveals disruption of
the submucosa, thickening of the muscularis propria, and dis-
ruption of the outer hyperechoic, white line indicating pene-
tration into the perirectal fat (Figure 7-6). The recognition of

perirectal fat invasion is an important determinant in the pre-
operative evaluation of the rectal cancer patient. Because of
the high incidence of lymph node metastases (30%–50%),
local therapy cannot be recommended for these patients, who
are usually candidates for preoperative radiation and chemo-
therapy followed by surgery. ERUS obviously has an impor-
tant role in selecting those patients who will undergo
preoperative radiation and chemotherapy.
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FIGURE 7-4. This image depicts a uT1 cancer in the left lateral wall
of the rectum. The middle white line or submucosa is irregular and
somewhat thickened (A), but not completely disrupted.

FIGURE 7-5. A uT2 lesion is identified in this image, in the right ante-
rior location. The hallmark of a uT2 lesion, as seen on endorectal
ultrasonography, is the distinct break (A) in the submucosa (the mid-
dle white line) as seen in this image.

FIGURE 7-6. This image demonstrates a uT3N1 lesion. The tumor
disrupts all layers of the rectal wall, with extensions evident into the
perirectal fat (A). A lymph node (B) is identified in the left posterior
location within the mesorectum.



uT4 Lesions

uT4 lesions are locally invasive into contiguous structures
such as the uterus, vagina, cervix, bladder, prostate and semi-
nal vesicles, or involve the pelvic sidewall or sacrum. They
are clinically fixed and tethered. Sonographically, there is loss
of the normal hyperechoic interface between the tumor and
adjacent organ (Figure 7-7). Therapy of a T4 lesion usually
requires preoperative radiation and chemotherapy followed
by surgical resection of the rectal cancer and involved adja-
cent organ. The overall prognosis is poor, with less than half
of patients resected for cure. Preoperative radiation and
chemoradiation therapy can shrink the tumor for increased
resectability and decreased local recurrence. ERUS provides
the means to preoperatively identify those lesions with T4
involvement to adequately plan the patient’s treatment.

Nodal Involvement

Lymph node involvement in rectal cancer is associated with
decreased survival rates and increased local recurrence rates.
ERUS is able to detect metastatic lymph nodes in the
mesorectum. Unfortunately, the accuracy of detecting
involved lymph nodes is less than the accuracy in determining
the depth of invasion. The accuracy of ERUS in detecting
lymph node metastases ranges from 50% to 88%.11–13 ERUS
determination of metastatic lymph nodes is certainly more
accurate than clinical (digital) evaluation14 as well as other
imaging modalities including CT11,15 and conventional mag-

netic resonance imaging (MRI).16 However, phased array
MRI and endorectal coil MRI are comparable to ERUS in
lymph node assessment.

As indicated in Table 7-1, lymph node staging parallels
pathologic TNM staging classifying tumors with (uN1) or
without (uN0) lymph node involvement. Undetectable or
benign-appearing lymph nodes are classified as uN0.
Malignant-appearing lymph nodes are classified as uN1.
Normal, nonenlarged lymph nodes are usually not detectable
by ERUS. Inflamed, enlarged lymph nodes appear hyper-
echoic with irregular borders. Lymph nodes suspicious for
malignancy include larger, round, hypoechoic lymph nodes
with an irregular contour. ERUS findings consistent with
metastatic lymph nodes are demonstrated in Figure 7-8.
Hypoechoic lymph nodes greater than 5 mm are highly suspi-
cious for metastases. Involved lymph nodes are usually found
adjacent to the primary tumor or within the proximal
mesorectum.

The echogenic pattern and size of imaged lymph nodes
have been suggested to be indicators of metastatic nodal dis-
ease. Tio and Tytgat17 were the first to recognize the hypoe-
choic pattern of malignant lymph nodes using ERUS.
Hildebrandt et al.18 differentiated two main groups of lymph
nodes: hypoechoic and hyperechoic lymph nodes. Compared
with pathologic findings, hypoechoic lymph nodes represent
metastases, whereas hyperechoic lymph nodes are visualized
because of nonspecific inflammation. There is no definitive
size threshold to determine if an identified lymph node is
malignant. Lymph nodes smaller than 5 mm can harbor
metastatic disease.19–21 In a pathology-based study, Herrera-
Ornelas et al.19 found that two-thirds of metastatic lymph
nodes from colorectal cancer were smaller than 5 mm in
diameter. Katsura and associates20 found that 18% of nodes
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FIGURE 7-7. This image identifies a T4 lesion in the distal rectum and
upper anal canal extending to the vagina. The curved white line (A)
seen anteriorly represents the examiner’s finger in the vagina, and
the hypoechoic anterior tumor (B) can be seen to extend into the
vagina.

FIGURE 7-8. This image demonstrates a typical metastatic lymph
node (A), which is round and hypoechoic.



measuring 4 mm or less on ERUS were involved with
metastatic disease. Similarly, Akasu et al.21 found that
approximately 50% of cases of lymph nodes measuring 3–5
mm on ERUS harbored metastases. Sunouchi et al.22

described a “small spot sign” for lesions at the margin of rec-
tal carcinomas on ERUS measuring 1–3 mm in diameter. The
small hypoechoic “spots” correlated with massive venous or
lymphatic invasion histologically.

Nodes larger than 5 mm harbored metastatic disease 54%
of the time. Sunouchi et al.23 studying hypoechoic lesions
larger than 5 mm on ERUS demonstrated that 68% were
metastatic lymph nodes and 20% were tumor deposits.
Statistically, the incidence of metastatic disease increases as
lymph node size increases.

Overall, four nodal patterns are seen with differing proba-
bilities of being involved with metastatic disease. Nonvisible
lymph nodes on ultrasound have a low probability of harbor-
ing lymph node metastases. Hyperechoic lymph nodes with
nonsharply delineated boundaries are more often benign
resulting from inflammatory changes. Hypoechoic lymph
nodes larger than 5 mm are highly suggestive of lymph node
metastases. Mixed echogenic lymph nodes larger than 5 mm
are difficult to classify but should be considered malignant.

Accurate lymph node staging of rectal cancers by ERUS
relies on the experience of the examiner. False-positive results
may occur because of inflammatory lymph nodes or confus-
ing the cross-sectional appearance of perirectal blood vessels
for metastatic lymph nodes. Scanning longitudinally will dis-
tinguish between blood vessels and lymph nodes because
blood vessels will extend longitudinally, change direction,
and/or branch. The sonographic continuity of the hypoechoic
vessel over a distance greater than the cross-sectional area is
the criterion used to distinguish the two. Three-dimensional
imaging can help in making this distinction.

False-negative results are also problematic in interpreting
nodal involvement on ERUS. Lymph nodes harboring
micrometastases are difficult to detect. Grossly malignant
lymph nodes may be present outside the range of the ultra-
sound probe and remain undetectable. This may be the case of
lateral pelvic lymph nodes such as the obturator nodes as well
as those within the mesorectum beyond the proximal extent of
the rigid probe.

Accuracy of Ultrasound in the Diagnosis 
of Rectal Cancer

The success of any imaging modality is the result of its diag-
nostic accuracy. Preoperative therapy for rectal cancer depends
on the accurate staging of the primary lesion. The determina-
tion of the lesion’s depth of invasion (T stage) and lymph node
involvement (N stage) are important factors dictating the ther-
apeutic options. ERUS has the ability to determine the depth
of tumor invasion and lymph node involvement of rectal can-
cers. ERUS has been found to be accurate in determining the
tumor’s depth of invasion within the bowel wall, although

ERUS is only moderately accurate in the assessment of lymph
node involvement.

The accuracy of ERUS for the staging of rectal cancer has
been established from studies comparing preoperative ultra-
sound staging with the pathologic staging from the operative
specimens. The accuracy of ERUS for tumor depth of inva-
sion has been reported in the range of 69%–94% (Table 7-2).
Overstaging has been reported in approximately 10% of
patients and is believed to be the result of peritumoral inflam-
mation beyond the leading edge of the tumor. Understaging
for depth of wall invasion has been reported to be approxi-
mately 5% and is considerably more serious than overstaging
because inadequate management may result. With overstag-
ing, potentially more aggressive management is recom-
mended than might be required.

Detection of lymph node metastases with ERUS has been
less accurate, ranging from 61% to 83% in reported series
(Table 7-2). Solomon and McLeod24 reviewed the literature
and pooled raw data were collected from eight published
cross-sectional surveys assessing the degree of tumor pene-
tration in 873 patients and lymph node involvement in 571
patients with primary rectal cancer. As previously noted,
ERUS was very accurate in determining tumor penetration
(kappa = 0.85), but only a moderate correlation was found
between ERUS and histopathology for detecting lymph node
involvement (kappa = 0.58). Furthermore, the positive predic-
tive value was 74% with a negative predictive value of 84%,
indicating only moderate accuracy among the included series.

There is a significant learning curve associated with the
performance and interpretation of ERUS. Accuracy rates
have been demonstrated to improve significantly with
experience.13 ERUS is highly operator dependent and thus
accuracy is dependent on the experience and expertise of the
examiner.7,25
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TABLE 7-2. Accuracy of ERUS in the staging of rectal cancer

Accuracy (%) Accuracy (%) 
Author Year n T stage N stage

Hildebrandt and Feifel3 1985 25 92 n/a
Romano et al.84 1985 23 87 n/a
Hildebrandt et al.85 1986 76 88 74
Holdsworth et al.86 1988 36 86 61
Beynon et al.11,87 1989 100 93 83
Dershaw et al.88 1990 32 75 72
Glaser et al.25 1990 86 88 79
Glaser et al.89 1990 110 94 80
Jochem et al.90 1990 50 80 73
Milsom and Graffner14 1990 52 83 83
Orrom et al.13 1990 77 75 82
Katsura et al.20 1992 112 92 n/a
Herzog et al.91 1993 118 89 80
Sentovich et al.92 1993 24 79 73
Deen et al.6 1995 209 82 77
Adams et al.93 1999 70 74 83
Garcia-Aguilar et al.7 2002 545 69 64
Marusch et al.94* 2002 422 63 n/a
Manger and Stroh95 2004 357 77 75



Several factors can lead to the misinterpretation of ERUS
images.26 These factors include a lesion in close proximity to
the anal verge, improper balloon inflation with associated bal-
loon-wall separation, a nonperpendicular imaging plane,
shadowing artifacts caused by air or stool, reverberation arti-
facts, refraction artifacts, and a transducer gain setting that is
too high. Postbiopsy and postsurgical changes, hemorrhage,
and bulky or pedunculated tumors can cause changes in the
ultrasound image significantly affecting the accuracy of the
ERUS interpretation.

The accuracy of ERUS after neoadjuvant therapy is
decreased.27–31 Radiation therapy can significantly downstage
tumors and may in fact leave no residual tumor within the patho-
logic specimen. In fact, up to 24% of patients treated with pre-
operative radiation therapy have a complete pathologic response
with no evidence of residual tumor.32 Radiation therapy can
cause tissue edema and fibrosis of the rectal lesion making
ERUS interpretation difficult. One cannot accurately distinguish
radiation-induced changes from residual tumor. For these rea-
sons, reevaluation of rectal lesions with ERUS after radiation
therapy is inaccurate, unreliable, and not recommended.

Postoperative Follow-up

Local recurrence continues to be a difficult problem in the
treatment of rectal cancer. Overall, local recurrence rates have
been reported between 4% and 30% after curative rectal can-
cer surgery. More than 50% of patients will have local recur-
rence only at the surgical site without distant metastases.33,34

Even with newer adjuvant therapies available, surgical resec-
tion remains the best chance of cure for the patient with iso-
lated local recurrence. Clearly, early detection of local
recurrence is important and follow-up programs should be
directed at this goal in order to be successful. ERUS may be
used in a variety of settings for surveillance purposes after
surgery for rectal cancer. When used in combination with a
digital rectal examination and endoscopic surveillance, ERUS
may significantly improve the sensitivity of detecting recur-
rent lesions.35–37 ERUS may improve the ability to diagnose
recurrent neoplasm by as much as 30%.38 In a series studying
ERUS as a means to identify local recurrence, overall local
recurrence ranged from 11% to 20% with the proportion of
local recurrences diagnosed exclusively by ERUS varying
from 18% to 35%.37–39 These ERUS-only recurrences repre-
sent only 3.2%–5% of the entire group of patients. The
University of Minnesota group presented similar results
although the impact on overall survival is unclear.36

Although local recurrence occurs intraluminally at the
anastomosis, locally recurrent tumor usually occurs from
extrarectal tumor that invades through the rectum, often at the
level of an anastomosis. Extrarectal tumor not involving the
mucosa may be undetectable endoscopically, but can be
identified at an early stage with ERUS. Recurrent tumor
appears as a circumscribed hypoechoic lesion in the para-
anastomotic tissues with all or a portion of the rectal wall

intact on the inner, luminal aspect (Figure 7-9). Early postop-
erative changes, particularly adjacent to the anastomosis, can
make the interpretation of the ERUS difficult. Interpretation is
aided if a “baseline” ultrasound is obtained soon (3 months)
after surgery and compared with subsequent surveillance
images. A baseline examination is useful to document post-
operative scarring and to evaluate that area for potential
changes on serial examinations. Lesions that increase in size
on subsequent examinations are more likely to represent
recurrent tumor. Because ERUS cannot establish that a lesion
is malignant with absolute certainty, a biopsy of suspicious
lesions is recommended to confirm recurrent disease.
Biopsies may be performed by ultrasound-guided biopsy or
computed tomography scan-guided biopsy.

The optimal interval and length of time for serial follow-up
ERUS examinations have not been determined. Because most
recurrences present within the first 2 years after surgery, more
intensive follow-up is justified during this period. Imaging
every 3–4 months for the first 2–3 years may be appropriate
with less frequent, every 6-month evaluations until 5 years.

Endoanal Ultrasound

EAUS is useful in the evaluation of the anal canal in both
benign and malignant disease. The anal sphincter anatomy
can be clearly identified detecting abnormalities in the exter-
nal and/or internal sphincter. EAUS is routinely used in the
evaluation of fecal incontinence and may be particularly
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FIGURE 7-9. This image demonstrates a recurrent rectal cancer. It is
located in the left lateral rectal wall. Note the intact inner three lines
(A) on the ultrasound image, indicating no involvement of the
mucosa or submucosa but an obvious abnormality at the level of the
muscularis propria (B), representing the recurrence.



useful in the evaluation of complex perianal abscesses and fis-
tulas. EAUS is also useful in the evaluation of anal canal neo-
plasms accurately staging these lesions.

Equipment and Technique

The equipment used for EAUS is similar to that used for
ERUS. The same B-K scanner is used with the 1850 rotating
probe and 10-MHz transducer (B-K Medical). In place of the
latex balloon, a translucent plastic cap (B-K type WA0453) is
placed over the transducer to maintain contact with the anal
canal. The plastic cap is again filled with water to provide the
acoustic medium. There is a pinhole in the apex of the plastic
cap that permits the escape of any air through displacement of
the space with water.

The examination technique for EAUS is similar to that of
ERUS. Patients are examined in the left lateral decubitus posi-
tion, again usually without sedation. A careful external exam-
ination of the perianal area followed by a digital rectal
examination is performed. The probe is lubricated with a
water-soluble gel and gently inserted into the anal canal until
the plastic cap is no longer visible. This will usually ensure
that the transducer is at the level of the upper anal canal. The
probe is slowly withdrawn to image the full length of the anal
canal. Images are typically obtained in the upper, mid, and
distal anal canal. In most instances, patients can be reassured
that the examination should cause no more discomfort than a
digital rectal examination. Certain instances of complex
anorectal sepsis may be painful and require examination
under anesthesia to adequately image the patient with EAUS.

Image Interpretation

Normal anal canal anatomy is well visualized with EAUS. As
with the rectum, the interpretation of these images must be
based on a precise definition of normal endosonographic
anatomy of the anal canal that correlates well with anatomy.
EAUS of the anal canal and pelvic floor have been correlated
with cadaveric anatomic dissections.40 The ultrasonographic
anatomy of the anal canal is generally divided into three lev-
els: the upper, mid, and distal anal canal. Each level has a dif-
ferent appearance on EAUS. The upper anal canal is illustrated
in Figure 7-10. The puborectalis is an important landmark
delineating the upper anal canal. The puborectalis is imaged as
a horseshoe-shaped mixed-echogenic structure forming the
lateral and posterior portion of the upper anal canal.

The mid anal canal is illustrated in Figure 7-11. Within the
mid anal canal, the internal anal sphincter is represented by a
hypoechoic band surrounded by the hyperechoic external anal
sphincter. Between the transducer and the internal anal
sphincter is an additional hyperechoic ring of variable thick-
ness representing the epithelial, hemorrhoidal, and submu-
cosal tissues. Perineal body measurements can be made at the
level of the mid anal canal (Figure 7-12). With the probe posi-
tioned within the mid anal canal, the right index finger is

placed within the vagina against the rectovaginal septum and
ultrasound probe. The distance between the hyperechoic
ultrasound reflection of the finger and the inner aspect of the
internal anal sphincter may be measured and represents the
perineal body thickness. Normal measurements for perineal
body thickness range from 10 to 15 mm, with a lower limit of
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FIGURE 7-10. This image represents the ultrasound appearance of the
upper anal canal at the level of the puborectalis, which can be seen
as the hyperechoic U-shaped structure seen posteriorly and laterally
(arrows) in this image.

FIGURE 7-11. This image depicts the characteristic appearance of the
mid anal canal. The circular hypoechoic structure represents the
internal anal sphincter (A), surrounded by the thicker hyperechoic
circumferential external anal sphincter (B).



normal considered to be approximately 8 mm. This measure-
ment is useful in the evaluation of women with fecal inconti-
nence from anterior sphincter defects. The examining index
finger not only better defines the perineal body, but may
accentuate an anterior sphincter defect that may otherwise
appear intact.

The distal anal canal is illustrated in Figure 7-13. The dis-
tal anal canal is defined as the point where the internal anal
sphincter is no longer seen. Only the hyperechoic external
anal sphincter and surrounding soft tissues are visualized.

Evaluation of Fecal Incontinence

EAUS has an important role in the evaluation of fecal incon-
tinence, accurately delineating anal sphincter anatomy.41–43

Causes of anal sphincter defects include obstetric injuries,
anorectal surgeries, traumatic injuries, and congenital abnor-
malities.

Fecal incontinence is eight times more frequent in women,44

the most common cause being obstetric trauma leading to
injury of the anal sphincter muscles or traction neuropathy
involving the pudendal nerve.44–46 Although anal sphincter
injury identified during delivery does not lead to significant
deterioration in sphincter function immediately, it is suspected
to lead to fecal incontinence in approximately 40% of women
in long-term follow-up despite primary sphincter repair.47–49

Anal incontinence is not restricted to patients with recognized
third- or fourth-degree obstetric tears. Patients may also
develop delayed symptoms of incontinence several years after
an unrecognized sphincter injury.50 The introduction of EAUS

has led to the recognition of unsuspected sphincter defects in
asymptomatic, continent women thought to have normal per-
ineums.51–54 Traumatic sphincter disruption can frequently be
associated with a subsequent rectovaginal fistula. These
patients may be anally continent but have symptoms of fecal
incontinence associated with the fistula. Because these
patients may have an unrecognized anal sphincter defect, all
patients with rectovaginal fistula should undergo preoperative
evaluation for occult sphincter defects by EAUS.55 Local tis-
sues are inadequate for endorectal advancement flap repairs in
patients with anal sphincter defects and these patients should
be treated by sphincteroplasty with levatoroplasty.55 EAUS has
become an accurate method to image the anal sphincters iden-
tifying anal sphincter defects that result in fecal inconti-
nence.46,56–58

EAUS has become the best modality to accurately demon-
strate the anatomy of the anal canal as well as anal sphincter
defects that contribute to fecal incontinence.43 Defects in the
external anal sphincter usually appear hypoechoic, although
some may appear hyperechoic or demonstrate mixed
echogenicity. Defects of the internal anal sphincter are repre-
sented by the lack of segment of the hypoechoic band of inter-
nal sphincter muscle. There is usually associated contralateral
thickening of the hypoechoic internal anal sphincter. With
complete sphincter disruption, EAUS demonstrates the ends
of the internal and external anal sphincter widely separated
and bridged with intervening scar tissue of variable
echogenicity (Figure 7-14). Many times, complete sphincter
disruption is not seen, but attenuation of the sphincter mech-
anism is noted anteriorly, indicating a significant partial
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FIGURE 7-12. This image depicts the technique used to measure the
anterior perineal body in a female patient. The examiner’s finger is
placed in the vagina, and the hyperechoic curvilinear structure (A)
seen anteriorly delineates the examiner’s finger. The two cross-
hatches between the examiner’s finger and the transducer measure
the thickness of the perineal body in this intact sphincter at the mid
anal canal level.

FIGURE 7-13. This image represents the distal anal canal below the
inferior level of the internal sphincter, where only the hyperechoic
circumferential fibers of the superficial external anal sphincter (A)
are imaged.



sphincter defect. An examining digit used to measure the
perineal body distance in the mid anal canal can accentuate an
anterior sphincter defect, helping to identify a sphincter injury
(Figure 7-15).59

Other causes of anatomic anal sphincter defects include
anorectal trauma or surgery and congenital anomalies. Blunt
or penetrating trauma to the perineum may involve the
sphincter mechanism. Management often includes fecal
diversion, and debridement of the associated perineal soft tis-
sues. After the perineal wound has healed, EAUS may be
used to assess anal sphincter anatomy to determine if sphinc-
ter reconstruction is necessary before colostomy closure.

Patients undergoing anorectal surgery may experience tran-
sient minor incontinence in the early postoperative period,
which usually resolves spontaneously. Patients who have per-
sistent symptoms of incontinence may warrant evaluation.
EAUS provides an objective means to evaluate the anal sphinc-
ter mechanism in patients with postoperative fecal incontinence
after anorectal surgery such as hemorrhoidectomy, fistulotomy,
lateral internal sphincterotomy, or sphincteroplasty.

The surgical correction of congenital anorectal anomalies
is based on reconstituting the anatomy of the anorectum. The
goal of posterior sagittal anorectoplasty (PSARP) is to place
the bowel within the striated muscle complex of the levator
ani and external anal sphincter.60 EAUS has been used to
accurately confirm the position of the neo-anus within the
anal sphincter complex comparing favorably with MRI.61

EAUS in fact provided greater detail of the anal muscles than
MRI and had better correlation with direct perineal muscle
stimulation.61 Adult patients who present with severe fecal
incontinence after previous surgical repair of a congenital
anorectal malformation can undergo successful PSARP.62

Usually, the existing anus is anterior to the sphincteric muscle
complex.62 An EAUS can be performed to help define the
relationship of the anus to the sphincteric mechanism.

The identification of localized sphincter defects is impor-
tant in the evaluation of the incontinent patient, because these
defects may be amenable to surgical repair. EAUS can clearly
and objectively image the anal sphincter mechanism and has
replaced needle electromyography as the procedure of choice
for anal sphincter mapping. EAUS is better tolerated and less
painful than needle electromyography sphincter mapping.
Anorectal manometry and pudendal nerve terminal motor
latency testing are complementary but do not definitively
correlate with a surgically correctable defect.46,52,54,63,64

EAUS remains the definitive test that can identify a surgi-
cally correctable defect in a symptomatic patient with fecal
incontinence.

Evaluation of Perianal Sepsis and Fistula-in-Ano

Typically, the diagnosis of a perianal or perirectal abscess is
quite apparent on physical examination and only requires
proper identification and prompt drainage. Occasionally, an
abscess is strongly suspected on clinical grounds but is not
readily identified on physical examination. In these situations,
an EAUS may be useful in the evaluation of perianal or
perirectal abscesses. EAUS can be helpful to localize an
obscure abscess to plan the appropriate surgical intervention.
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FIGURE 7-14. This image depicts a complete anterior sphincter dis-
ruption in a female patient. The hypoechoic internal anal sphincter
can be seen completely disrupted in its anterior location (A arrows).
Similarly, the hyperechoic external anal sphincter is completely dis-
rupted anteriorly (B arrows).

FIGURE 7-15. This image demonstrates the measurement of the ante-
rior perineal body in this patient with an anterior sphincter disrup-
tion. The curvilinear hyperechoic structure (A) is the examiner’s
finger in the vagina. This technique can often accentuate the defect
(B) seen in the internal anal sphincter and the external anal sphinc-
ter, and documents the decreased thickness of the anterior sphincter
and perineal body.



Often, clinical examination of perianal or perirectal
abscesses is quite painful and examination under anesthesia is
required. Because the ultrasound equipment is portable, the
EAUS examination can be performed in the operating room
while the patient is anesthetized. Abscesses appear as hypoe-
choic areas often surrounded by a hyperechoic border. In
patients with perianal Crohn’s disease, EAUS may be useful
in distinguishing discrete abscesses that require surgical
drainage from inflammation that requires medical treatment.
The use of EAUS has also been evaluated in patients with
ileoanal pouch anastomosis and can be helpful in demonstrat-
ing pouch pathology including inflammation, abscesses, and
fistulas.65

The natural history of a drained perianal/rectal abscess is
either complete resolution or fistula formation. The majority
of fistulas that occur are simple intersphincteric fistulas that
are easily identified and treated by simple unroofing.
However, occasionally fistula tracts develop that are extensive
and highly complex. These complex fistulas present a diag-
nostic challenge to even the most experienced colon and rec-
tal surgeon. Use of EAUS can be helpful in identification of
fistulous communications in patients with complex and recur-
rent fistula-in-ano.66–68 Fistula tracts are generally hypoechoic
defects that can be followed to identify direction and extent.
The anatomic details of the fistula tract can be delineated in
relation to the anal sphincter. The EAUS examination should
include the anal canal and distal rectum to search for the pres-
ence of high blind tracts. Hydrogen peroxide has been used to
enhance the imaging of complex fistula.69–72 Hydrogen perox-
ide causes a release of oxygen, accentuating the fistula and
appears as a brightly hyperechoic image on the ultrasound
image. The technique increases the identification of the inter-
nal opening to greater than 90%.69,72 An example of a fistula-
in-ano with hydrogen peroxide enhancement is demonstrated
in Figure 7-16. When evaluating an anal fistula with ERUS, it
is important to use both the balloon-covered transducer to
evaluate the perirectal region to assess for any supralevator
extension as well as the plastic cap for evaluation of the anus
and surrounding anatomy.

Anal Canal Neoplasms

Endoanal ultrasonography images the normal anal canal and
associated pathologies quite well. EAUS can have an impor-
tant role in the evaluation of benign and malignant anal canal
neoplasms. The normal anatomic structures are clearly
defined and any changes in the normal anatomy and their rela-
tionships with specific anatomic structures are clearly
defined. Benign neoplasms such lipomas and leiomyomas can
be demonstrated along with their relationship to adjacent anal
canal structures. Lesions within the anal canal appear as
hypoechoic areas. Tissue diagnosis may be obtained with
ultrasound-directed needle biopsies when desired.

Anal canal malignancies are an uncommon cancer in the
gastrointestinal tract. Diagnosis requires appropriate clinical

evaluation and histologic confirmation by tissue biopsy. Anal
canal malignancies evaluated by EAUS include leiomyosar-
comas, malignant melanomas, anal canal adenocarcinomas,
and squamous cell carcinomas. Squamous cell or epidermoid
carcinoma of the anal canal are the most common anal canal
malignancy. EAUS can be used in the initial evaluation to
stage the lesion as well as in follow-up for patients with squa-
mous cell carcinoma of the anal canal.73–76 Because squamous
cell carcinomas of the anus are primarily treated nonopera-
tively with combined chemoradiation therapy, it is desirable
to have an accurate method of staging to assess response to
multimodality therapy. EAUS accurately stages the initial
tumor and can be used in follow-up to detect residual tumors
as well as early recurrences after treatment. Surgical treat-
ment in the form of abdominoperineal resection is reserved as
salvage surgery for those patients who fail standard chemora-
diation therapy.

Although clinical (digital) examination is important in the
assessment of squamous cell carcinoma of the anus, EAUS is
more precise in accurately measuring the actual size and cir-
cumferential involvement of the lesion. EAUS staging
(uTNM) of anal cancers corresponds to the TNM [UICC
(International Union Against Cancer)] staging (Table 7-3).4

Tumor staging for anal cancer depends primarily on the max-
imal tumor diameter, which is accurately measured by EAUS.
Additionally, the depth of invasion of the lesion can be meas-
ured in relationship to the sphincter mechanism. The extent of
sphincter involvement can be determined and other staging
systems stage these lesions based on depth of invasion.76,77

One such staging system is depicted in Table 7-4.77 The eval-
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FIGURE 7-16. This image depicts a fistula-in-ano that has been
enhanced by the introduction of hydrogen peroxide. The hypere-
choic features posteriorly represent the hydrogen peroxide within the
fistula tract (short arrows). There is an obvious hypoechoic defect in
the internal anal sphincter in the midline posteriorly (A), represent-
ing the internal fistula opening. The hypoechoic horseshoe tract can
be seen extending toward the patient’s left.



uation of squamous cell carcinomas of the anus should
include an evaluation of the rectum with ERUS to determine
the presence of metastatic lymph nodes within the mesorec-
tum. The mesorectum as well as the anal canal can also be
evaluated in follow-up after treatment. Any suspicious areas
detected during follow-up may be biopsied if necessary.

Three-dimensional Ultrasound

Three-dimensional ultrasound allows for multiplanar imaging
of both the rectum and the anal canal. This new technology is
currently being evaluated to compare its efficacy relative to
conventional two-dimensional ultrasound as well as to other
modalities such as MRI. Three-dimensional ultrasound can be
used to assess anal fistulous tracts, to evaluate anal sphincter
injury, as well as to stage both rectal and anal tumors. An
example of a three-dimensional ERUS image (3D-ERUS) of
a rectal cancer is shown in Figure 7-17.

Hunerbein et al.78 compared standard two-dimensional
ultrasound with 3D-ERUS and endorectal MRI and reported
an accuracy for depth of wall invasion by rectal cancer of
84%, 88%, and 91%, respectively. Because of the small sam-
ple size, these differences were not statistically significant.
However, they believed that the additional scan planes

improved the understanding of three-dimensional imaging
and facilitated interpretation of the findings. In another small
study of 33 patients comparing conventional ERUS to 3D-
ERUS, Kim et al.79 reported no statistically significant differ-
ences in the two modalities in determining depth of invasion
or lymph node status. However, it is of interest to note that the
accuracy of 3D-ERUS was 90.9% for T2 lesions and 84.8%
for T3 lesions compared with 84.8% and 75.8% for conven-
tional ultrasound. The accuracy of 3D-ERUS for predicting
lymph node status was 84.8% compared with 66.7% for con-
ventional ERUS. They concluded that although there was no
statistical advantage, three-dimensional imaging made the
visualization of focal lesions and lymph nodes easier.

Three-dimensional EAUS has also been applied to benign
anal disorders such as anal sphincter injury and anal fistula
assessment. Several comparative studies have been reported
evaluating its efficacy and comparing 3D-EAUS with MRI.
West et al.80 reported that 3D-EAUS and endoanal MRI were
comparable for detecting external sphincter defects. Gold
et al.81 determined that 3D-EAUS revealed a direct relation-
ship between the length of a sphincter tear and its radial extent.
In addition, they demonstrated marked gender differences in
anal sphincter configuration using three-dimensional ultra-
sound imaging. In the evaluation of anal fistula tracts, West
et al.82 reported equivalency between 3D-EAUS and endoanal
MRI for the evaluation of anal fistula tracts. In a recent study
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TABLE 7-3. Ultrasound staging classification (uTNM) for anal canal
cancer

Primary tumor (T)
Tx Primary tumor cannot be assessed
T0 No evidence of primary tumor
Tis Carcinoma in situ
T1 Tumor 2 cm or less in greatest dimension
T2 Tumor more than 2 cm but no more than 5 cm in greatest dimension
T3 Tumor more than 5 cm in greatest dimension
T4 Tumor of any size that invades an adjacent organ(s), e.g., vagina, 

urethra, bladder (involvement of the sphincter muscle(s) alone is not 
classified as T4)

Regional lymph nodes (N)
Nx Regional lymph nodes cannot be assessed
N0 No regional lymph node metastasis
N1 Metastasis in perirectal lymph node(s)
N2 Metastasis in unilateral internal iliac and/or inguinal lymph node(s)
N3 Metastasis in perirectal and inguinal lymph nodes and/or bilateral 

internal iliac and/or inguinal lymph nodes
Distant metastasis
Mx Distant metastasis cannot be assessed
M0 No distant metastasis
M1 Distant metastasis

TABLE 7-4. Ultrasound staging classification by depth of invasion
(uTNM) for anal canal cancer

uT1 Tumor confined to the submucosa
uT2a Tumor invades only the internal anal sphincter
uT2b Tumor penetrates into the external anal sphincter
uT3 Tumor invades through the sphincter complex and into the 

perianal tissues
uT4 Tumor invades adjacent structures

FIGURE 7-17. This three-dimensional ultrasound image demonstrates
an anteriorly based rectal cancer that extends full-thickness through
the rectal wall (uT3). However, a clear hyperechoic plane can be
seen between the prostate gland and the rectal tumor, as depicted by
the arrows.



by Buchanan et al.,83 3D-EAUS was found to be very accurate
in the assessment of both the internal opening and the primary
tract of an anal fistula. They reported an accuracy of 90% in
identifying the internal opening and an accuracy of 81% in
delineating the primary tract. Three-dimensional EAUS was
less accurate (68%) in identifying secondary tracts or exten-
sions. In their study, the use of hydrogen peroxide did not
increase the accuracy but in some instances it did make the
tract and internal opening more conspicuous.

Summary

Endoluminal ultrasound has been shown to be extremely use-
ful in the evaluation and management of many benign and
malignant anorectal conditions. ERUS has become the best
imaging technique to accurately stage rectal cancers and anal
canal tumors preoperatively. Moreover, ERUS can have a role
in the follow-up evaluation of these patients. EAUS is the
diagnostic test of choice in the evaluation of fecal inconti-
nence and is used routinely. The EAUS has also been used to
help define complex anal fistulas to facilitate their manage-
ment. The accuracy of diagnosis is operator dependent and
improves with experience. Endoluminal ultrasound has made
a major contribution to the understanding and management of
many anorectal conditions. Three-dimensional ultrasound
may prove to be advantageous, but requires further study.
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8
Preoperative Management—Risk 
Assessment, Medical Evaluation, 
and Bowel Preparation
Conor P. Delaney and John M. MacKeigan

Preparation of the patient for surgery is a vital component of
optimizing recovery after surgery, and must be individually
tailored to the medical status of the patient.1 Patients who
undergo colorectal surgery may present in normal health,
such as in a young patient undergoing hemorrhoid surgery, or
may present in extreme ill health, such as the octogenarian
with multiple medical conditions, who has developed perfo-
rated diverticulitis. Preoperative assessment and medical
intervention are important components of care, and may
account for the difference in perioperative mortality noted
after abdominal and colorectal surgery between the United
States and some European countries.2

Since the initial studies by Tyson and Spaulding in the
1950s, preparation of the bowel before surgery has been con-
sidered an essential component of care. More recently, this
has become a contentious issue, and metaanalyses have sug-
gested that bowel preparation provides no benefit, and may
actually increase the incidence of some complications.

This chapter addresses the issues of medical evaluation and
bowel preparation before surgery. These are considered on the
background of reviewing some of the more important scoring
systems for risk assessment before surgery, which permit
comparison among different surgeons, institutions, and care
pathways.

Perioperative Risk Assessment 
Scoring Systems

The risk related to surgery is a function of many factors.
Patient-related factors include the underlying disease
processes and the patient’s physical ability to tolerate the
physiologic stress related to the surgical procedure.
Increasing amounts of data now show that risk is also affected
by the volume of a procedure performed at the medical insti-
tution, but perhaps most importantly by the experience, train-
ing, and volume of surgery performed by the individual
surgeon.

Scoring systems assess the patients’ risk for morbidity and
mortality as a result of anesthesia and surgery. These systems
generally use data acquired during pre-hospital and in-hospital
care, and some supplement this with components measuring
operative severity. Some classification systems are designed
to allow comparison of results between institutions and sur-
geons, whereas others are designed to distinguish patients
who subsequently will have postoperative adverse events
from those who will not.3,4 The influence of each of these fac-
tors on overall morbidity and mortality is currently unknown
but an ideal risk scoring system would incorporate all of these
factors allowing accurate evaluation of surgical risk to the
patient.

Thus, a primary aim of a scoring system is the evaluation
of therapeutic benefit, i.e., the ratio of the relative harm and
the relative benefit that are likely to follow a specific opera-
tion for a specific illness, whether in a specific patient, insti-
tution, or health system. Parameters that are useful in this
evaluation include the natural history of the disease process,
and the urgency of a specific procedure. Age may have an
influence on operative risk, as many elderly patients require
concurrent management of multiple organ degenerative dis-
ease. Elderly patients often tolerate operations well but com-
plications poorly, hence prediction of the potential morbidity
of an operation is particularly important in this group of
patients. Scoring systems also provide a useful means of com-
paring outcomes from different institutions and patient groups
by correcting for different comorbidities. Various scoring sys-
tems have been developed in an effort to quantify the risk of
a patient from disease or intervention, and systems can be
classified as preoperative or physiologic (Table 8-1).

Some scores are useful in predicting outcomes in specific
conditions, such as Ranson’s for pancreatitis, Child for liver
failure, and the Burns index, but they are not of use for the
general assessment of patients with other disorders. Some
studies have tried to predict risk in a less specific manner, and
have suggested that a surgeon’s gut feeling upon completion
of a major procedure may be a good indicator of subsequent
outcome.5



8. Preoperative Management—Risk Assessment, Medical Evaluation, and Bowel Preparation 117

Risk Assessment for Complications from 
Specific Organ Systems

Some scoring systems define patient characteristics that are
associated with increased morbidity and mortality because of
involvement of a particular organ system. Scoring systems
that have been described to predict the risk of death include
those for respiratory,6 gastrointestinal,7–10 and cardiovascular
disease.11,12

Cardiac Risk

Goldman Cardiac Risk13

The Goldman risk model is probably the best-accepted model
for pure determination of cardiac risk for surgery. Point scores
are assigned to each of nine clinical factors and patients are
divided into four risk classes based on the total point score
(Table 8-2). This is an important score because it reminds cli-
nicians of the major cardiac risk factors in noncardiac surgery.
Although the system is easy to use and utilizes relative
weighting of risk factors, it was designed in the 1970s, and
has not been updated for modern practice in anesthesia, med-
icine, or surgery. Cardiac risk for patients undergoing noncar-
diac surgery has also been evaluated by other studies.11,12

Respiratory Risk

Pulmonary Complication Risk

Findings on respiratory examination, chest X-ray, Goldman’s
cardiac risk index, and the Charlson comorbidity index have
been used for predicting respiratory complications.6

Risk Assessment for Postoperative Morbidity 
and Mortality

American Society of Anesthesiologists Classification

The American Society of Anesthesiologists (ASA) classifica-
tion system (Table 8-3)14 was initially developed to alert anes-
thesiologists to preexisting diseases. Because of the ease of
use, and the fact that no tests are required, it has also been
used to estimate operative risk.15,16 ASA class directly corre-
lates with perioperative mortality and morbidity17–19 and also
correlates significantly with perioperative variables such as
intraoperative blood loss, duration of postoperative ventila-
tion, and duration of intensive care unit (ICU) stay.19 The
severity of operative procedure, higher ASA class, symptoms
of respiratory disease, and malignancy predicted postopera-
tive morbidity in one study.20

Disadvantages to using the ASA score are that the score
awarded depends on the subjective clinical judgment of the
attending anesthesiologist, and that the small numbers of
groups available means there can be little meaningful com-
parison between different surgeons or institutions.

Prognostic Nutritional Index

The prognostic nutritional index (PNI) was devised21 to pre-
dict complication risk based on mortality, and correlates with
postoperative sepsis and death. The PNI uses four factors,
namely, serum albumin level, serum transferrin level, triceps
skinfold thickness, and cutaneous delayed-type hypersensitiv-
ity. Serum albumin level, serum transferrin level, and delayed
hypersensitivity were the only accurate predictors of postop-
erative morbidity and mortality. In addition to predicting post-
operative morbidity and mortality, PNI can be used for
predicting patients who might need nutritional support in the
perioperative period. The authors concluded that periopera-
tive nutritional support might reduce operative morbidity and
mortality in malnourished patients, although this has not been
routinely agreed with in the literature.

TABLE 8-1. Perioperative scoring systems (references in text)

Physiologic scores Preoperative scores

APACHE (I and II) ASA grading
E-PASS Goldman cardiac risk index
ISS/TRISS Hospital prognostic index
POSSUM Prognostic nutritional index
P-POSSUM Pulmonary complication risk
SAPS
Sepsis score
Sickness score
Therapeutic intervention score

TABLE 8-2. Goldman cardiac risk index

Cardiac risk event Points

Myocardial infarction within 6 mo 10
Age >70 y 5
S3 gallop or jugular venous distension 11
Important aortic valve stenosis 3
Rhythm other than sinus, or sinus rhythm and atrial premature 

contractions on last preoperative electrocardiogram 7
More than five premature ventricular contractions per 

minute anytime before surgery 7
Poor general medical status 3
Intraperitoneal, intrathoracic, or aortic operation 3
Emergency operation 4

Life-threatening Cardiac death 
Class Points complication risk (%) risk (%)

I 0–5 0.7 0.2
II 6–12 5 2
III1 3–25 11 2
IV ≥26 22 56

TABLE 8-3. ASA classification scheme

I Normal healthy patient
II Mild systemic disease
III Severe, noncapacitating systemic disease
IV Incapacitating systemic disease, threatening life
V Moribund, not expected to survive 24 h
E Emergency



APACHE (Acute Physiology and Chronic Health
Evaluation) Scoring Systems

APACHE was initially described in 198122 and subsequently
replaced in 198523 by APACHE II. This score was initially
designed primarily for patients in the ICU but has been used
for the assessment of patients with severe trauma, abdominal
sepsis, postoperative enterocutaneous fistulas, acute pancre-
atitis, and to predict postoperative outcome.24 The main dis-
advantage is that it is not independent of the effects of
treatment, thus scoring for emergency patients being admitted
to the ICU is best performed before surgical intervention.25

Other disadvantages are that it is relatively complex and does
not take into consideration the nutritional status of the patient
or cardiology findings that add to operative risk. APACHE
scores also do not take into account the extent of surgery. The
APACHE III has been proposed more recently, but it is also
very complex for routine use.26 Several simpler scoring sys-
tems have also been developed from the APACHE system.
These include SAPS (simplified acute physiology score),27

which uses 14 of the 34 variables, and SAPS II, which also
takes into consideration the urgency of the procedure and any
associated chronic medical illness.

POSSUM

The POSSUM (Physiological and Operative Severity Score
for enUmeration of Mortality and morbidity) was developed
by multivariate discriminant analysis28 of retrospective and
prospective data, primarily to permit surgical audit for assess-
ment of quality of care. It has been suggested that it works
independent of geographical factors, and several publications
have now come from the United States suggesting that it may
also have a role in this health care system.2,29

POSSUM calculates expected death and expected morbidity
rates based on 12 physiologic variables and six operative vari-
ables each of which are scored 1, 2, 4, or 8 (Table 8-4). The
major advantage is that it predicts both morbidity and mortal-
ity and has successfully been used for a comparative audit of
performance among surgical units, hospitals, and countries.2

Disadvantages include that it does not take into account differ-
ences among surgeons, anesthetists, and operating time, all of
which may influence outcome. This is because POSSUM was

developed as a scoring system for audit, so other factors may
need to be considered when using POSSUM for risk assess-
ment of patients for surgery. POSSUM also does not use pri-
mary diagnosis as a factor for scoring. Nevertheless,
comparison of APACHE II with POSSUM showed that POS-
SUM is superior in predicting mortality in patients admitted to
a high-dependency unit after general surgery.30

Portsmouth Modification of POSSUM (P-POSSUM)

One concern with POSSUM has been that it may overpredict
mortality and morbidity rates by up to six times with a mini-
mum mortality of 1.1%. P-POSSUM was therefore developed
using a different mathematical formula to counter these disad-
vantages,31 with the minimum mortality score in P-POSSUM
reduced to 0.2%. Whereas some studies found that both scor-
ing systems overpredicted mortality rates for vascular surgery
patients,32,33 others found that P-POSSUM was a better pre-
dictor of mortality and morbidity than POSSUM for vascu-
lar,34 gastrointestinal,35 and laparoscopic colorectal surgery.36

Other Scoring Systems

Various other scoring systems have also been developed pri-
marily for assessment of critically ill patients in the ICU and
for trauma and sepsis, and these are listed in Table 8-1.37–45

Risk Assessment for Colorectal Disease

Preoperative pulmonary and nutritional problems have been
significant contributing factors in patients who died from sep-
sis after colon resection in the elderly. Others have suggested
that age, congestive heart failure, hepatic, renal or pulmonary
impairment, and extent of involvement by malignancy and
postoperative complications were associated with greater
mortality after colon surgery. Subsequently, it has been
reported that age influenced mortality but not 5-year sur-
vival.46 Ondrula et al.47 assessed the predictive value of a vari-
ety of preoperative risk factors on operative outcomes and
defined a colon index that assessed patients’ operative risk.
More recently, POSSUM was found to allow a realistic com-
parison of performance of different units performing colorec-
tal resection and also permit comparison of outcome after
colorectal resection among different surgeons.48,49 POSSUM
has also been reported in patients undergoing laparoscopic
colectomy29 but even the P-POSSUM overpredicted mortality
and morbidity. Further modifications may be required to pro-
vide a validated tool for comparisons between laparoscopic
and open approaches to colorectal resection.

Preoperative Medical Evaluation

Once a patient has a diagnosis requiring colorectal surgery,
most surgeons intuitively categorize them into those needing
minimal assessment, or extensive medical evaluation and
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TABLE 8-4. Parameters for calculation of the POSSUM score

Physiologic parameters Operative parameters

Age (y) Operative severity
Cardiac signs/chest X-ray Multiple procedures
Respiratory signs/chest X-ray Total blood loss (mL)
Pulse rate Peritoneal soiling
Systolic blood pressure (mm Hg) Presence of malignancy
Glasgow coma score Mode of surgery
Hemoglobin (g/dL)
White cell count (×1012/l)
Urea concentration (mmol/L)
Na+ and K+ levels (mmol/L)
Electrocardiogram



treatment before surgery. Young patients having minor sur-
gery will require no assessment. Young patients having more
significant surgery may require minor evaluation, whereas
older patients having minor surgery may require a similar
level of evaluation. Older patients, and those with more exten-
sive comorbidities will require assessment and possible treat-
ment before surgery. Few definite guidelines exist as to who
requires any exact pattern of assessment, and the benefits of
individual tests are described below.

At the Cleveland Clinic, a questionnaire called Health
Quest is given to patients who complete this on-line. Based on
their answers, a score of 1–5 is generated indicating a level of
complexity of medical history that can help stratify patients
for level of preoperative assessment.50 This process is also
associated with a reduction in preoperative surgical delay, and
increased patient satisfaction.

Evaluation is performed with a combination of history,
physical examination, and selected investigations. In a large
prospective clinical-epidemiologic study, Arvidsson and col-
leagues3 found that a standardized assessment before surgery,
by a combination of questionnaires, interview, physical exam-
ination, and laboratory screening identified a high proportion
of patients who were likely to have an adverse event in the
postoperative period.

Preanesthesia Interview

Of the techniques available that are used in preoperative eval-
uation of patients, namely, history, physical examination, and
investigations, history taking is the most efficient and prof-
itable.3,51 A thorough review of previous medical records
including history of anesthesia and surgery helps identify
many potential problems that can occur perioperatively.
Questionnaires have previously been found to be efficient and
reliable for anesthesia preadmission assessment.52 Thus, a pre-
operative questionnaire is suitable for patients undergoing
daycare surgery, because most of these patients are at low risk.

History taking should include information on the condition
for which the procedure is being performed, history of surgical
procedures (local procedures that may complicate surgery such
as reoperative pelvic surgery, as well as general procedures that
may complicate recovery such as prior splenectomy), and prior
outcomes with intubation and anesthesia. Special consideration
should be given to cardiopulmonary function, allergy, renal and
hepatic function, bleeding tendency, and medication use.
History of chronic medical conditions of the cardiorespiratory
system and medications including dosage is important. In chil-
dren, history should be focused on other specific factors such as
birth history and history of recent infections, especially pneu-
monia and upper respiratory tract infections. Aspirin and other
nonsteroidal anti-inflammatory drugs are best discontinued
1 week before surgery. Other questions should pertain to immu-
nization, smoking, and alcohol and drug use. Cessation of
smoking 8 or more weeks before surgery helps optimize the
mucociliary apparatus of the patient before surgery. Review of

functional status of the patient, activities of daily living (ADL),
and social support are also important, although this primarily
relates to longer term recovery, hospital stay, and likely dis-
charge status from hospital, rather than direct perioperative
morbidity and mortality.

History taking for cardiac assessment has been reasonably
well standardized, and very well reviewed recently by
Mukherjee and Eagle.53 The primary factors to be considered
are whether the patient has recent myocardial infarction,
decompensated heart failure, unstable angina, symptomatic
arrhythmias, or symptomatic valvular heart disease. In gen-
eral, noninvasive testing is most effective in intermediate-risk
patients, whereas invasive evaluation should be considered in
those with multiple risk factors and ischemia on preoperative
testing, because perioperative beta-blockade may be inade-
quate.

Formal anesthetic evaluation is also needed for many
patients. Similar to the selective levels of medical work-up,
not all patients will need to be seen by an anesthesiologist
preoperatively. Young, healthy patients with normal anatomy,
and no adverse findings in history or examination, may not
need any evaluation. Patients having more major surgery
should probably all meet the anesthesia service before sur-
gery, for assessment as well as instruction about what will
happen around the time of surgery. This may be expediently
performed by nurse practitioners. Some patients with com-
plex anesthetic histories or with major perioperative risk fac-
tors may require formal anesthetic assessment by a staff
anesthesiologist. Usually, such guidelines are institution-
specific, but it is recommended that the surgeon and anesthe-
siologist have a similar plan for assessment, so that
unexpected surprises are avoided on the day of surgery.

Physical Examination

A review of preoperative evaluation54 noted that history and
physical examination focusing on risk factors for cardiac, pul-
monary, and infectious complications and determination of a
patient’s functional capacity are important for preoperative
evaluation of patients. General indicators of fitness of a
patient for surgery include activities of daily living compe-
tence (ADL) and general mobility. Specific evaluation for
subtle signs of cardiopulmonary dysfunction is important,
because these have been shown to correlate strongly with
major perioperative complications.13

Preoperative Tests

Preoperative tests serve to complement the history and phys-
ical examination in assessing the suitability of the patient for
surgery. They have been used to assess levels of known dis-
ease, detect unsuspected but modifiable conditions that may
be treated to reduce risk before surgery, or detect unsuspected
conditions that may not be possible to treat, and therefore
simply be baseline results before surgery.
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Many patients undergoing minor surgery need minimal
investigation, even if they have chronic medical conditions.
Review of current evidence indicates that routine laboratory
tests are rarely helpful except in the monitoring of known dis-
ease states. New guidelines have a significant impact on
reducing preoperative testing and have not caused an increase
in untoward perioperative events.55,56 Historically, ordering
routine preoperative investigations was quite often driven
more by personal experience than by scientific evidence.57

This led to inefficient clinical practice, with healthy patients
undergoing useless, time-consuming, costly, and sometimes
harmful procedures. A prospective study found that whereas
16% of results were abnormal, only 0.013% caused a change
in management for 400 patients undergoing elective surgery.58

Higher complication rates were significantly associated with
the extent of surgery, but not with abnormal preoperative
blood results. Other studies have also found that only a small
percentage of abnormal preoperative investigations changed
management.59 This is especially true, as a repeat test is an
adequate response to most abnormal biochemical results
because an abnormal test does not necessarily correlate with
pathology. Because reference intervals of most tests take the
normal distribution and standard deviation of the population
into consideration, cut-off points for normality are set such
that patients whose test results exceed the upper 2.5% of
healthy individuals or are below the lower 2.5% of healthy
individuals are said to have abnormal results. Thus, 5% of
patients whose values are outside the reference range do not
necessarily have disease and may be normal. The greater the
number of tests ordered, the greater the probability of finding
a result outside the reference range.

Age, history of chronic heart disease, renal disease, emer-
gency surgery, and type of operation are predictors of the risk
of mortality.60 Fit, young patients undergoing minor and inter-
mediate procedures do not need routine preoperative investi-
gations and in the pediatric age group, a thorough clinical
examination has been found to be of greater value than routine
laboratory screening. A good history and physical examination
have been said to be more important rather than laboratory
data in the development of a treatment plan for anesthesia.

Quality cost-effective preoperative preparation of patients
undergoing anesthesia and surgical procedures is a central
issue in perioperative patient management. Minimizing rou-
tine preoperative testing results in better utilization of
resources and a greater cost-benefit ratio without adverse
effect to the patient. Review of preoperative evaluation of
patients found that 60% of the amount spent on preoperative
laboratory testing was wasted.61 False-positive and borderline
tests led to further investigation causing reduced efficiency of
practice, creating the potential for iatrogenic disease and
increasing medicolegal risk. Thus, guidelines for preoperative
testing based on best available evidence are important for effi-
cient resource utilization and prevention of undue surgical
risk to the patient. Although the general consensus is that
screening must be replaced by indicated testing, the danger

identified is that some indicated tests may also be abandoned
in the quest for reducing routine investigations.62 Review of
previous tests helps avoid duplication of tests and also helps
identify potential problems.

Assessment of Specific Organ Systems

Cardiac Evaluation

The detection of a rhythm other than sinus and the presence of
premature atrial contractions and frequent premature ventricu-
lar contractions increase the risk of perioperative cardiac
events.13 Yield of electrocardiogram in unselected patients is
highly correlated to age but most dysrhythmia can be sus-
pected from physical examination.63 The American College of
Cardiology (ACC) and American Heart Association (AHA)
recommendations for preoperative cardiac evaluation consider
the magnitude of the particular procedure being performed and
patient factors that influence perioperative cardiac risk.
History of coronary artery disease, cardiovascular procedures,
and symptoms of angina or congestive heart failure are impor-
tant. Patients without symptoms and with a normal cardiac
stress test within 2 years or coronary artery bypass graft in the
last 5 years, those who are clinically stable and underwent
angioplasty 6 months to 5 years previously do not need any
further assessment. Patients who had an angioplasty within
6 months and those having emergency surgery may need car-
diac evaluation and angiography. Patients with intermediate
risk and poor functional capacity may need stress testing.
Assessment of left ventricular function by radionuclide scan or
echocardiography is also indicated for patients in whom an
impaired left ventricular function is suspected on clinical
examination or radiology although the best test remains
unclear.64 Further cardiac evaluation is only needed in patients
with definite clinical predictors identified from history, physi-
cal examination, electrocardiogram, and functional status
along with the risk associated with the operation itself. Cardiac
interventions are generally only recommended for patients
who would otherwise have benefited regardless of any
unplanned noncardiac surgery. These recommendations have
been reviewed and summarized by the ACC (www.acc.org/
clinical/guidelines/perio/update/fig1.htm) and others.53,65

Transfusion and Hematologic Evaluation

Most patients with anemia tolerate operations well unless
they have associated disease, and therefore anemia rarely
changes management unless operative blood losses are
expected to be great. Risk of thromboembolism and bleeding
disorders can be assessed by a detailed history and by tests
that measure coagulation factors (prothrombin and partial
thromboplastin time) and that assess platelet count and func-
tion (bleeding time). Measures to reduce the risk of throm-
boembolism have been well documented and are part of the
practice parameters available from the American Society of
Colon and Rectal Surgeons66,67 (see Appendix A).

120 C.P. Delaney and J.M. MacKeigan



Blood grouping and cross-matching is obviously critical
when planning major surgery in which significant blood
losses may occur. An important consideration is to have a rou-
tine sample for blood type on file for patients undergoing
major surgery, even if transfusion is not expected, and cross-
matching would not usually take place. This allows a double
level of security when urgent samples are sent if bleeding
occurs during surgery. This may help avoid the risk of trans-
fusion reaction if there is concern about errors with sample
labeling or source at any time.

Anemic patients who are scheduled for elective surgery
may be treated preoperatively by allogenic transfusion but
consideration is also given to autologous donation, erythro-
poietin, intraoperative hemodilution with autotransfusion, or
consideration of cell salvage techniques, which are still being
evaluated in colorectal surgery. Preoperative autologous
donation (PAD) has been criticized recently because of cost-
ineffectiveness, large wastage of PAD units, and the potential
for leaving patients more anemic after surgery than without
PAD.68 Techniques including acute normovolemic hemodilu-
tion and cell salvage may be more efficient; however, investi-
gations into their use continue.69

Renal Function Evaluation

When indicated, measurement of serum electrolytes in the
preoperative period helps in preventing perioperative prob-
lems. This is particularly true for serum potassium, because
both hypokalemia and hyperkalemia may lead to cardiac con-
duction disturbances. Normal renal function is necessary for
the excretion of the nondepolarizing muscle relaxants used
for anesthesia and surgery. Renal function is also a consider-
ation when choosing postoperative analgesic regimens
including nonsteroidal medications such as Ketoralac. Age,
hypertension, and diabetes may be indications for preopera-
tive selective renal function testing.

Respiratory Tract Evaluation

Patients with a history of chronic lung disease require careful
assessment to minimize problems with anesthesia. In addi-
tion, patients with grossly normal lungs may rarely develop
respiratory abnormalities secondary to anesthetic agents and
operation. Common pulmonary complications after surgery
are atelectasis, pneumonia, and bronchitis and predisposing
risk factors include cough, dyspnea, smoking, history of lung
disease, obesity, and abdominal or thoracic surgery. Cessation
of smoking 8 weeks before surgery is beneficial to the patient
by allowing recovery of the mucociliary apparatus. Broncho-
dilators are helpful in patients with asthma and bronchitis.
Active pulmonary infection should be treated before surgery
when possible. A Global Initiative for Chronic Obstructive
Lung Disease (COLD) now recommends optimal treatment
for COLD patients, and these treatments may need to be opti-
mized before surgery.

The incidence of abnormalities detected on a routine pre-
operative chest film is higher in elderly patients but most
occur in patients with recognizable risk factors. Preoperative
chest X-rays may be of value in ruling out metastases but do
not otherwise have a major influence on the decision to oper-
ate or on the type of anesthesia, and abandonment of routine
ordering of preoperative chest X-rays does not produce
adverse patient effects.70 The Royal College of Radiologists
recommended preoperative chest X-rays only for patients
with acute respiratory symptoms, possible metastases, those
with suspected or established cardiorespiratory disease with-
out a chest X-ray in the preceding 12 months, and recent
migrants from endemic countries. Other studies also suggest
using specific indications for preoperative testing rather than
routine X-rays, culminating in a metaanalysis by Archer and
colleagues.71

There are no well-established guidelines as to who requires
pulmonary function testing. Such candidates may include
patients with chronic pulmonary disease, wheezing or dysp-
nea on exertion, chest wall and spinal deformities, morbid
obesity, heavy smokers with persistent cough, thoracic sur-
gery, elderly patients (>70 years of age), and patients who are
to undergo upper abdominal surgery. The American College
of Chest Physicians criteria recommend preoperative spirom-
etry only in patients undergoing lung resection, those who
undergo cardiac and upper abdominal surgery in the presence
of a history of smoking and dyspnea, and patients with pul-
monary symptoms and uncharacterized disease scheduled for
prolonged lower abdominal surgery.

Neurologic System

The prevalence of occult cerebrovascular disease in elderly
patients, who constitute a large proportion of patients requir-
ing surgical attention, is a special concern. An asymptomatic
carotid bruit indicates the presence of peripheral vascular dis-
ease and is an indication for further evaluation by duplex
scanning. However, prophylactic endarterectomy is not indi-
cated usually, because the increased risk of a perioperative
stroke compared with the unselected population is small.72

Symptomatic disease that is untreated or undiagnosed before
preoperative assessment should be assessed and treated
before all but emergency surgery. Patients at high risk may be
kept on aspirin products during the time of surgery to mini-
mize their risk of stroke. Some may require endarterectomy
before their scheduled surgery, although this is quite rare.

Metabolic and Endocrine System

Assessment for diabetes, thyroid disorders, and other
endocrine problems is an integral part of preoperative evalua-
tion. Obesity is now so prevalent that fasting blood glucose in
obese patients may pick cases of unexpected diabetes.73

Pregnancy may dictate reassessment of the indication for sur-
gery, type of procedure being performed, and issues related to
anesthesia. Patients on steroids may need extra dosage in the
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perioperative period. Patients with known diabetes will need
careful management of their blood sugar in the per-operative
period, with standard recommendations for insulin and oral
hypoglycemic use.

Nutritional Assessment and Hepatic Function

Nutritional measurements help in assessing the physiologic
status and optimizing function of the patient with regard to
immunology, fluid balance, and metabolic response to trauma
and surgery. Patients at particular concern for malnutrition are
those who have lost more than 10% of their body weight in the
previous 6 months, and those with an albumin less than 3 g/dL.
Malnourished patients have increased complications after sur-
gery, although nutrition must be supplemented for at least
2 weeks before clinical outcome parameters are improved.74

Abnormal liver function may affect hemostatic mecha-
nisms and drug metabolism, but is an unusual clinical prob-
lem. Significant liver impairment is detectable on certain
standard clinical and laboratory examinations, but is not rou-
tinely evaluated biochemically. Hepatitis may pose increased
risk to the medical personnel taking care of the patient.

Preoperative Assessment Specific for Colorectal
Procedures

For patients undergoing surgery for colorectal disorders, a
previous major laparotomy may preclude laparoscopic sur-
gery or indicate an increased risk of conversion to open sur-
gery. Body habitus of the patient, mental status, visual acuity,
and the presence of other disorders such as arthritis may
determine the decision on whether a stoma is formed and its
placement. Assessment of patients’ attitudes toward surgery,
addressing their concerns, and counseling them regarding
what to expect during hospitalization forms an integral part of
the preoperative evaluation.

Current Recommendations1,54

Tests that need to be performed include hemoglobin for evi-
dence of anemia and as a baseline level for postoperative
management. Renal and liver function tests are not routinely
indicated but rather in patients with medical conditions or tak-
ing medication that would indicate these tests. Preoperative
blood glucose determination is obtained in patients 45 years
of age or older because current recommendations suggest that
all patients older than 45 years ought to be screened; diabetes
mellitus also increases perioperative risks. A urine pregnancy
test ought to be considered for all women of childbearing age.
Coagulation tests are only indicated in patients on anticoagu-
lation, with a family or personal history of bleeding disorder,
or those with liver disease. Patients undergoing major surgery
with a potential for blood loss should have a type and screen
taken for filing in the laboratory, even if transfusion is not
expected. This may help minimize the risk of later transfusion
reaction.

Electrocardiogram is indicated in male patients older than
40 years of age, females older than 50 years, and those with a
history suggestive of cardiac disorders. Chest X-rays are per-
formed on the basis of findings from the medical history or
physical examination. As part of preoperative risk assess-
ment, patients found to have medical conditions requiring fur-
ther specific therapy before surgery should also be considered
for more intensive medical supervision. This is important
while in the hospital for their surgery, and also as part of their
post-discharge follow-up.

Bowel Preparation

The practice of mechanical bowel preparation (MBP) before
surgery has undergone major changes over the last century.
Mechanical preparation became routine for all surgeons by
the start of the 1990s,75 and this was used in combination with
oral or intravenous antibiotic prophylaxis. This practice was
thought to offer less risk of anastomotic leak, and to reduce
the risk of wound infection, both postulated to be related to
the bacterial load of stool. There are approximately 109 to
1011 anaerobic bacteria and 105 to 107 aerobic bacteria in the
colon, per gram of stool. The normal colonic flora comprises
approximately 20 species of aerobic bacteria and more than
50 species of anaerobic bacteria. Bacteroides fragilis is the
most frequently cultured species, followed by clostridia and
peptostreptococci, in postoperative infections in colon and
rectal surgery.

Method of Bowel Preparation

The techniques used to mechanically prepare the bowel have
changed hugely over the last 25 years. When Goligher
reported outcomes in the 1970s, patients were restricted to a
liquid diet for 3–5 days, before being given cathartic agents
and enemas.76 Some authors recommended 10 L of crystalloid
solution by nasogastric tube while the patient remained on the
commode.77 Others recommended diet restriction for up to
10–14 days. These dietary restrictions were combined with
oral aperients such as castor oil, and the use of enemas before
surgery. Such protocols were associated with problems of
fluid overload, hyponatremia, and nausea and vomiting.

The description of polyethylene glycol (PEG) preparations,
which were minimally absorbed and could irrigate the bowel
effectively, changed MBP practice. Preparation time was
shortened to 1 day by drinking 4 L of a balanced electrolyte
solution which would not be absorbed or metabolized.78

Studies quickly showed that PEG provided better bowel
preparation and was more easily tolerated by patients than the
traditional 5-day regimes.

Sodium phosphate was then developed and used to clean
bowel for colonoscopy. Similarly with this product, patient
acceptance was high, because volumes to drink were smaller.
Transient phosphatemia was noted but was rarely a significant
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event.79 The new solution was quickly used for elective
colonic surgery.80 The preparations were also given at home,
so that patients could come to the hospital the morning of sur-
gery. Although this practice adequately cleans bowel, it does
mean that patients tend to need more fluid resuscitation in the
perioperative period.81 The lower-volume sodium phosphate
preparations are now used routinely by many surgeons, but
should be avoided in those with significant history of cardiac
or renal dysfunction.

The most recent development is the description of a sodium
phosphate pill. This may now be taken as a series of 28–32
pills on two occasions to give an effective preparation,
although some concerns remain about hydration and elec-
trolyte issues.82 This has been reported to give equivalent
results at bowel cleansing for colonoscopy83; however, many
clinicians do not use this form of preparation because of con-
cerns about electrolyte imbalance.84 Indeed, any sodium
phosphate preparation may cause hypocalcemia, hyperphos-
phatemia, and hypokalemia, leading to increased caution for
their use in the elderly and those with renal dysfunction.

Whether to Use an MBP

Over the last decade, several studies have suggested that a
mechanical preparation may not be necessary, and these data
will be reviewed here. Initial studies included several case
series that suggested low anastomotic leak rates could be
obtained without bowel preparation.85,86 These results were
reminiscent of the trauma literature suggesting that equally
good or better outcomes could be achieved performing repair
in unprepared bowel.87

These studies have been accompanied by a series of ran-
domized, controlled trials evaluating the presence or absence
of MBP, culminating in the recent publication of a Cochrane
review on the subject (Table 8-5).88–94 Of the five randomized
trials over the last decade, two showed higher anastomotic
leak rates with bowel preparation. The remaining trials
showed no difference. Interestingly, some authors suggested
that anastomotic leak may be worse in those who received a
bowel preparation who had a poor result, leaving the colon
loaded with liquid stool. No study showed a worse outcome
in control patients (no preparation).

A Cochrane review was performed to analyze all random-
ized, controlled data and specifically to determine the effect
of MBP on morbidity and mortality rates after elective col-
orectal surgery.93 Of patients with anastomoses, there were
576 MBP patients and 583 without MBP. There was no dif-
ference in anastomotic leak rates for low anterior resection
(12.5% versus 12%), or colonic surgery (1.2% versus 6%) in
patients with or without MBP. Overall anastomotic leak rates
were significantly lower without MBP (5.5% versus 2.9%; 
P = .02). Mortality, peritonitis, reoperation, wound infection,
and extraabdominal complications were similar between
groups. The results failed to support the hypothesis that MBP
reduces complication rates, but because there was no a priori
hypothesis that MBP might increase complication rates, this
could not be stated.

These data certainly show the safety of performing anasto-
mosis in unprepared bowel in patients undergoing gyneco-
logic or other surgery who have not had MBP and are found
to have other pathology. Furthermore, this metaanalysis pro-
vides important evidence questioning the routine use of MBP
in elective colorectal surgery. Whereas avoidance of bowel
preparation may not be possible for laparoscopic approaches
for technical reasons, it should be considered for open sur-
gery, perhaps especially when using PEG preparations.94

Bowel Preparation in Special Situations

Obviously, patients with acute intestinal or colonic obstruc-
tion cannot be given a high-volume or cathartic bowel prepa-
ration. Certain other patients are not suitable for bowel
preparation. Perhaps the most important example are those
with obstructive symptoms, or a chronic partial obstruction.
Most surgeons would avoid a bowel preparation in this cir-
cumstance, and if necessary perform an on-table lavage
before anastomosis. This practice is further supported by the
data suggesting that bowel preparation may be unnecessary.

Some surgeons will reserve use of milder preparative
agents for patients with chronic partial obstruction, such as
that seen in cases of longstanding Crohn’s disease. Options
here would include prescribing small volumes of magnesium
citrate, or managing the patient with older regimes, such as
dietary restriction for a longer period of time than overnight.
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TABLE 8-5. Randomized, controlled trials and Cochrane report relating to preoperative mechanical bowel preparation (all results as MBP ver-
sus no MBP, %)

Author Year n Anastomotic leak Wound infection Mortality

Brownson et al.88 1992 179 11.9 vs 1.5* 5.8 vs 7.5 0.0 vs 0.0
Burke et al.89 1994 169 3.8 vs 4.6 4.9 vs 3.4 2.4 vs 0.0
Santos et al.90 1994 149 10.0 vs 5.0* 24.0 vs 10.0 0.0 vs 0.0
Miettinen et al.91 2000 267 4.0 vs 2.0 4.0 vs 2.0 0.0 vs 0.0
Zmora et al.92 2003 249 4.2 vs 2.3 6.6 vs 10.0 1.7 vs 0.8
Guenga et al.93 2003 1159 5.5 vs 2.9 7.4 vs 5.7 0.6 vs 0.0
Slim et al.94 2004 1454 5.6 vs 3.2* 7.4 vs 5.7 1.4 vs 0.8

*Significant result.



Prophylactic Antibiotic Usage (See
Appendix B)

Removing the bulk of the stool in a patient was believed to
reduce the risk of complications; however, this remained
unproven. Antibiotics were additionally used to further
reduce the risk of wound infection and possibly other compli-
cations. In the initial phases, oral antibiotics were used and
given over the days preceding surgery. More recently, there
has been a major shift toward using parenteral antibiotics to
do this job.

Neomycin and erythromycin were initially chosen as suit-
able oral antibiotics for prophylaxis of wound infection in
colorectal cases. Such oral antibiotics are given at three time
points the day before surgery (1 PM, 2 PM, and 11 PM the day
before surgery for an 8 AM start time), in an effort to sterilize
the bacteria within the bowel lumen. Antibiotics were shown
to reduce bacterial counts by 1000-fold.95 These agents were
inexpensive, largely remained in the bowel lumen, and were
therefore thought to be suitable for this technique.
Erythromycin has now been replaced by metronidazole
because of its improved activity against anaerobes, and less
gastrointestinal side effects. Although these agents can be
effective,96 the results can be equaled or bettered by using par-
enteral medications.97

Over the last 20 years, many studies were performed to eval-
uate parenteral antibiotics for all forms of general surgery, and
also for colorectal indications. Because of differences in trial
design, antibiotics used, and definitions of wound infection
and other outcome parameters, many of these studies are hard
to compare with each other. Over this time, there was an evo-
lution from using antibiotics for 5 days, down to the current
situation in which they are generally given to cover the time of
surgery itself, or used for 24 hours maximum, unless a thera-
peutic course is indicated for clinical reasons. This effort to
minimize the number of doses of antibiotics that is given has
been supported by microbiologists and infectious disease spe-
cialists, in the hope of reducing cases of nosocomial infection
seen in association with prolonged antibiotic usage, particu-
larly that with Clostridium difficile, which is being seen in epi-
demic proportions in some geographical areas and institutions.
Furthermore, in the 17 trials comparing single-dose to multi-
ple-dose (two or more doses) regimens, using the same antibi-
otic or combinations of antibiotics, no trial found a difference
in wound infection rates, and a pooled analysis also showed no
statistically significant difference.96 This single-dose policy
also reduces risk of toxicity, costs, and possibility of develop-
ing resistance to the antibiotic used.98

Further knowledge has also provided awareness that the
essential time to have coverage (adequate systemic levels) with
antibiotics is from the time of incision to the time of skin clo-
sure. Thus, prophylactic antibiotics are ideally given at the time
of anesthetic induction, although the randomized, controlled
trials permitted up to 1 hour after this time, and if necessary are

repeated after 4–6 hours to keep adequate circulating levels,
particularly if there has been significant blood loss.

Antibiotics need to cover Gram positive, negative, and
anaerobic bacteria, and regimes such as ampicillin, gentam-
icin, and metronidazole used to be typical. Current choices
usually include a second-generation cephalosporin with
metronidazole, or an agent such as amoxicillin/clavulanic
acid which avoids the need for metronidazole. In patients with
penicillin allergy, ciprofloxacin may be used instead of the
cephalosporin, or another alternative would be gentamicin,
clindamycin, and metronidazole, although we prefer to avoid
clindamycin because of concerns with nosocomial infection.
These issues have been excellently reviewed elsewhere in a
systematic review, documenting outcomes for each major
antibiotic combination.96

A final issue relates to the combination of oral and par-
enteral agents. Some surgeons like this practice, thinking that
this may further reduce infectious complications. One recent
study has combined a randomized trial comparing oral
neomycin and metronidazole with placebo in colonic surgery
patients receiving parenteral amikacin and metronidazole.
The combination of oral and intravenous antibiotics reduced
wound infection rates, and this was supported by a meta-
analysis of prior literature.99

Prophylaxis for Endocarditis 
and Prosthesis

Patients undergoing invasive colorectal procedures are at
varying risk for endocarditis and infection of prosthesis. The
American Society of Colon and Rectal surgeons has pub-
lished Practice Parameters (Appendix B) to guide surgeons on
selecting appropriate measures for at risk patients. For
Additional discussion, see Chapter 9.

Communication with the Patient 
and Laying the Groundwork for
Postoperative Recovery

No preoperative visit is complete without providing informa-
tion on expected postoperative outcomes. This discussion
helps the patient to build confidence and trust in the surgeon.
Such discussion is likely to be an important component of any
postoperative care pathway, and this may help lead to signifi-
cant reduction in postoperative stay.100–102

Patients can be advised of the surgery they will undergo,
their expected milestones in recovery, and possible complica-
tions, including issues such as readmission, which may occur
in 10% or more of these patients undergoing major abdomi-
nal surgery.103
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Conclusion

Assessment of the patient undergoing surgery is of extreme
importance in providing patients with a safe recovery from
their operation. This permits stratification of patients into
groups that require intensive, moderate, or minimal investiga-
tion or treatment before anesthesia. Tests to investigate
patients should be used selectively based on increasingly
accepted guidelines. Patients who need such evaluation and
treatment before surgery should also be seen by the relevant
medical specialty when in the hospital, and receive any
necessary instructions for appropriate medical follow-up after
their surgery.

MBP continues to be used by the majority of colorectal sur-
geons, based on traditional practice patterns. Several random-
ized, controlled trials now suggest that this practice may be
unnecessary. Patients undergoing bowel resection should be
given antibiotic prophylaxis using one dose of parenteral
broad-spectrum agents at the time of induction of anesthesia.

Appendix A: Practice Parameters for the
Prevention of Venous Thromboembolism

Risk Classification

Low-risk Patients

The typical low-risk patient is one undergoing minor surgery
who has one or no risk factors. No specific measures are rec-
ommended for patients at low risk other than early ambula-
tion. Unprotected, these patients have a 2% chance of calf
vein thrombosis and a negligible risk of pulmonary embolus.

Moderate-risk Patients

The typical moderate-risk patient is older than 40 years of
age, undergoing major abdominal surgery, with no other
major risk factors. Moderate-risk patients can be treated with
either intermittent pneumatic compression (IPC) alone or
low-dose unfractionated heparin (LDUH). Moderate-risk
patients have two risk factors. Unprotected, these patients
have a 10%–20% risk of calf vein thrombosis, and a 1%–2%
chance of a pulmonary embolism.

High-risk Patients

High-risk patients have three or four risk factors. The typical
high-risk patient is older than 40 years of age, is having major
abdominal surgery, and harbors additional risk factors. High-
risk patients can be treated with LDUH (bid or tid) or low-
molecular-weight heparin (LMWH), although standard
unfractionated heparin seems to be more cost effective. If
heparin cannot or should not be used, IPC should be substi-
tuted. When heparin has not been started preoperatively, the
patient should be reevaluated for postoperative heparin.
Unprotected, these patients have a 20%–40% risk of calf vein
thrombosis and a 2%–4% risk of pulmonary embolism.

Very High-risk Patients

A high-risk patient is upgraded to a highest-risk category
when certain additional risk factors are present. These include
a history of thromboembolic events, hypercoagulable states,
and possibly malignancy. Assuming no contraindication,
highest-risk patients ideally should receive pharmacologic
treatment such as LDUH (bid or tid) or LMWH. Untreated,
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TABLE 8-A.1. Recommendations for VTE prophylaxis by risk classification

Thromboprophylaxis by risk classification*

Low Moderate High Highest

Example Ambulatory surgery, Major abdominal sx, age Major abdominal sx, age Major abdominal sx, prior 
no risk factors > 40 y, no other risk factors > 60 y, additional risk factors VTE, malignancy, or 

hypercoagulable state
Calf vein thrombosis 2 10–20 20–40 40–80

(without prophylaxis)
Clinical PE 0.2 1–2 2–4 4–10
Primary prophylaxis None IPC LDUH (q 8–12 h) or LMWH LDUH (q 8–12 h) or LMWH
Alternate prophylaxis None LDUH (q 12 h) or LMWH IPC† Heparin and IPC‡

Figures are percentages.
sx, symptoms; VTE, venous thromboembolism; PE, pulmonary embolism; q 8–12 h, every 8–12 hours.
*Modified with permission from Clagett GP, Anderson FA Jr, Geerts W, et al. Prevention of venous thromboembolism. Chest 1998;114:531S–560S.
†Intermittent pneumatic compression boots offer prophylaxis where the risk of bleeding is high. Heparin may be started postoperatively after the risk of bleed-
ing has passed.

‡Some data suggest that IPC combined with heparin may offer increased protection. Where the risk of bleeding is high, IPC may be used intraoperatively and
heparin may be added postoperatively after the risk of bleeding has passed.

Prepared by The Standards Task Force, The American Society of Colon and Rectal Surgeons.
Reprinted from The Standards Task Force of the American Society of Colorectal Surgery.66 Copyright 2003. All rights reserved. American
Society of Colon and Rectal Surgeons.



these patients have a 40%–80% risk of calf vein thrombosis
and a 4%–10% risk of pulmonary embolism.

Intuitively, there may be some advantage to a strategy of
dual methods, i.e., combining intermittent pneumatic com-
pression with heparin. Several investigators have suggested
this. This has been shown to be efficacious for patients under-
going cardia and hip replacement surgery, but thus far there
are no published data for colon and rectal surgery patients.

Appendix B: Practice Parameters for
Antibiotic Prophylaxis to Prevent Infective
Endocarditis or Infective Prosthesis During
Colon and Rectal Endoscopy

These parameters are based in part on the recently updated rec-
ommendations made by the AHA and the previously pub-
lished parameters developed by The American Society of
Colon and Rectal Surgeons. According to the AHA, the risk
for endocarditis is determined by the patient’s preexisting car-
diac condition and the surgical procedure in question. The
major changes in the new AHA guidelines are the following:
1) it was emphasized that invasive procedures are not the cause
of most cases of endocarditis; 2) cardiac conditions are strati-
fied by the potential outcome if endocarditis develops; 3) pro-
cedures causing bacteremia are more clearly specified; 4) an
algorithm for antibiotic prophylaxis for patients with mitral
valve prolapse was developed; 5) prophylactic regimens for
oral or dental procedures were modified; and 6) prophylactic
regimens for genitourinary and gastrointestinal procedures
were simplified. The AHA considers lower gastrointestinal
endoscopy to be a low-risk procedure for initiating problem-
atic bacteremia, and The Standards Task Force concurs. The
Task Force considered other direct and indirect support for the
use of antibiotic prophylaxis in patients with cardiac or other
prostheses. It is the consensus of The Standards Task Force
that prophylaxis be considered only for the high-risk groups
listed in Table 8-B.1. The complex nature of individualized
patient care does not allow standards to be spelled out for
every clinical category.
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9
Postoperative Management: Pain and 
Anesthetic, Fluids and Diet
Tracey D. Arnell and Robert W. Beart, Jr.

Many of the major advancements and changes in the care and
survival of the surgical patient have occurred in the postoperative
period. This is frequently recognized in regard to critical care,
but has been just as remarkable in the non–intensive care unit
patient. Significant changes in reimbursement and patient popu-
lation patterns have either driven, or allowed for, better survival,
less morbidity, earlier discharge, and more ambulatory proce-
dures. The major changes have been in the areas of postopera-
tive feeding, activity, pain control, and ulcer and deep venous
thrombosis (DVT) prophylaxis. In an attempt to incorporate this
knowledge and in conjunction with physician extenders such as
nurse practitioners and physician assistants, patient care path-
ways are being increasingly instituted and validated. The focus
of this chapter will be on the non–intensive care unit inpatient.

Pain Control

The trends toward decreased length of hospital stay and more
ambulatory procedures necessitate a good understanding of
the mechanisms of pain and its relief. It has been clearly
demonstrated that adequate pain control is necessary to maxi-
mize cardiac and respiratory function and decrease the risk of
complications.1–3 On a more practical note, the Joint
Commission on Accreditation of Healthcare Organizations
(JCAHO) now requires specific assessment and documenta-
tion of treatment of pain. Despite this, the management of
acute pain is still less than ideal. In a survey of 250 patients
who had undergone surgery (38% outpatient), 82% of respon-
dents reported experiencing pain. Of these, 39% described
severe to extreme pain and 47% moderate pain. One might
think this is a result of the trend toward ambulatory proce-
dures, but it was more common in the inpatient setting.4

Although of course not all inclusive, what follows is a review
of the components of pain and options for treatment.

Physiology

The subjective sensation of pain is made up of many compo-
nents, both physical and psychological. One definition is that

acute pain is “the initiation phase of an extensive, persistent
nociceptive and behavioral cascade triggered by tissue injury.”
The cascade begins with tissue injury that causes nociceptive
neurons to begin firing and the local release of inflammatory
mediators in the periphery. Once nociceptors become sensi-
tized, the threshold necessary for further activation is lowered
and their discharge rate increases. Put simply, less painful
stimuli ultimately result in more pain perception. This effect is
amplified by the environment of inflammation and its media-
tors. The nociceptive signals are carried by A delta and
C fibers to the spinal cord dorsal horn and the ascending path-
ways to the central nervous system. Integration of signals
occurs at all levels in this pathway. Different analgesic choices
will target different parts of this cascade. As a result, analgesic
types can be combined to more effectively manage multiple
components of pain.5

Techniques

In the inpatient setting of abdominopelvic surgery, the major
modalities of postoperative pain control are patient-controlled
anesthesia (PCA), opioids, nonsteroidal antiinflammatory
drugs (NSAIDs), and epidural anesthesia. Preemptive analge-
sia is another tactic and includes preincisional infiltration of
local anesthetics and administration of NSAIDs and intraop-
erative epidural anesthesia. Along less traditional lines, mas-
sage, acupuncture, and biofeedback therapy are being used in
some institutions.

Opioids

Opioids are the most frequently used medication in perioper-
ative pain management. Their mechanism is via specific
opioid receptors as well as nonspecific antiinflammatory
actions. They block transmission of nociceptive afferent
signals in the spinal dorsal horn and involve efferent mes-
saging by activating inhibitory pathways supraspinally.
Additionally, they act locally in the areas of tissue injury to
inhibit inflammation.5
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Opioid side effects include respiratory depression, pruritus,
nausea, vomiting, and constipation. Titration of morphine to
pain is extremely important in avoiding respiratory depression
because the respiratory center receives nociceptive input that
counterbalances the depression. When pain is reduced by other
means such as adjunct medications and nerve blocks, the
amount of morphine must be reduced. Partial agonists have
been developed (buprenorphine, tramadol) that may reduce
these complications, but presently they are infrequently used
and clinical experience is lacking.6,7

The most frequently used opioid is morphine, and it is
against which all other choices are compared. The second
most frequently used opioid is meperidine and it will be dis-
cussed specifically. Initially, it was developed as an anti-
cholinergic agent but was found to have analgesic effects. The
anticholinergic effect and the potential for less smooth mus-
cle spasm in areas such as the colon, biliary tract, and renal
system is one reason it continues to be used in acute pain
management. In fact, when used in equianalgesic doses with
morphine, meperidine has the same spasmodic effect on
smooth muscle.8 The analgesic effects of meperidine are infe-
rior to those of morphine, and its duration of effectiveness is
significantly less than 4 hours. Compounding this ineffective-
ness is the use of the intramuscular (IM) route. The absorp-
tion is highly variable with variable blood levels resulting in
poor pain control. In one series, only 30% of postoperative
patients achieved 50% pain relief after injection of 100 mg of
meperidine.9,10 Meperidine causes central nervous system
excitation, seizures, increased respiratory depression, has a
propensity for addiction, and produces metabolites with little
analgesic but significant neurotoxic potential.8 All of these
factors have led the JCAHO to discourage the use of meperi-
dine in its pain guidelines. At best, meperidine, given its short
duration of action and significant risk of serious side effects
with repeated use, should have an extremely limited role in
pain management of postoperative patients.

The route of administration of opioids is more important than
the specific opioid used in terms of onset of action. For the intra-
venous (IV) route and the oral route, there is little difference
among various opioids. The IV route is effective within minutes,
whereas the oral route varies between 1 hour for standard release
and 2–4 hours for sustained relief. The greatest variability occurs
with IM administration based on the lipophilic nature of the drug.
The more lipophilic, the quicker the onset of pain relief.11

For IV delivery, PCA has been used successfully for more
than 30 years and is one of the recommended modes of pain
control by the American Society of Anesthesiologists in their
practice guidelines. Improved pain control, patients’ satisfac-
tion, and decreased pulmonary complications have been
found in two large reviews comparing PCA with conventional
opioid analgesia in postoperative patients.12,13 Although more
expensive, PCA opioid use is a safe and effective mode of
delivery. Making the transition from IV pain control to oral
pain control should be made with knowledge of the pain
requirements based on the most current IV dosages. Table 9-1
lists equianalgesic doses of the IV and oral forms of several
frequently used medications.

Nonopioid

Nonsteroidal Antiinflammatory Drugs

As previously described, the mechanism of pain production
and perception is altered by the inflammatory cascade. By
decreasing the production of mediators such as prostanoids,
the perception of painful stimuli may also decrease.
Nonsteroidal medications inhibit cyclooxygenase (COX) in
the periphery and spinal cord and this may be the mechanism
by which they are effective in diminishing hyperalgesia.14

Their action is mediated by their effect on COX-2 receptors
and result in analgesic and antiinflammatory effects. The side
effects are largely a result of inhibition of COX-1 receptors
which occur most frequently in the gastrointestinal (GI) tract,
renal tissue, and platelets. The effectiveness of NSAIDs in the
management of acute pain has been demonstrated in multiple
disciplines of surgery including but not limited to orthopedic,
oral, abdominal, and spinal surgery. There remain concerns
regarding their safety in the surgical patient because of the
risk of GI bleeding and, especially, surgical site bleeding.
Overall, the use of these agents in postoperative surgical
patients has been found to be safe, but there are risks of GI
bleeding, renal injury, and surgical bleeding. In the largest
review of the use of ketorolac in 1996, 10,272 patients receiv-
ing ketorolac were compared with 10,247 receiving opiates.
The rate of complications for ketorolac compared with
opiates was GI bleeding 2.1% versus 1.9%, serious operative
site bleeding 1.5% versus 1.8%. In subanalysis, it was found
that the major risk factors that significantly increased these

TABLE 9-1. Equianalgesic dosages of frequently prescribed IV and oral medications

Approximate equianalgesic Starting dosage, adults >50 kg

IV/SC/IM PO IV/SC/IM PO

Morphine 10 mg q 3–4 h 30 mg q 3–4 h 10 mg q 3–4 h 30 mg q 3–4 h
Codeine 75 mg q 3–4 h 130 mg q 3–4 h 60 mg q 2 h 60 mg q 3–4 h
Hydromorphone 1.5 mg q 3–4 h 7.5 mg q 3-4 h 1.5 mg q 3–4 h 6 mg q 3–4 h
Hydrocodone 30 mg q 3–4 h 10 mg q 3–4 h
Meperidine 100 mg q 3 h 300 mg q 2–3 h 100 mg q 3–4 h
Oxycodone 30 mg q 3–4 h 10 mg q 3–4 h

Source: Tarascon Pocket Pharmacopeia, 2002 classic shirt pocket edition. Loma Linda, CA: Tarascon Publishing. PO, per os.



risks were patient age greater than 75, daily dosage exceeding
105 mg/day, and courses longer than 5 days.15 Used within
these parameters, NSAIDs are safe and effective as an adjunct
or by themselves for the postoperative patient.

Antihistamines

Histamine is known to activate nociceptive fibers and may par-
ticipate in mediating pain. For this reason, antihistamines have
been proposed as adjuncts to pain management. The mecha-
nism of antihistamines in analgesia is unclear but may involve
opioid receptors or presynaptic inhibition of histamine recep-
tors. Despite positive findings in animal models, clinical
studies have been conflicting. The confounding factors of
sedation and poor methodology do not allow for recommen-
dations for their use as single agents. As adjuncts, they may
have benefit although the same confounding factors exist in
these data. As more selective antihistamines with less sedation
become available, these questions may be answered.16

Epidural Anesthesia

Epidural anesthesia functions at the dorsal horn preventing
afferent conduction of nociceptive stimuli. For patients under-
going laparotomy and lower abdominal and pelvic surgery,
epidural anesthesia may have better pain control, patient satis-
faction, and potentially return of bowel function with fewer side
effects.17,18 In a randomized study of colorectal patients under-
going thoracic epidural placement for colorectal resections, res-
olution of ileus and control of postoperative pain was
significantly improved compared with those receiving a PCA.19

These findings were supported in a series of patients undergoing
proctocolectomy.20 In a series of patients undergoing laparo-
scopic colon resection randomized to epidural versus PCA, the
differences were not significant. The type of medication infused
may also have a significant influence on the outcomes postop-
eratively as discussed in a Cochrane review in which those
patients receiving local epidural anesthetics had reduced GI
paralysis with comparable pain control.21 The additional time
and cost involved with an epidural has been the primary reason
it has not been adopted in a more widespread manner.

Preemptive Analgesia

The debate over the effectiveness of preemptive analgesia
continues. Initial animal studies demonstrated that the doses
of analgesia necessary to prevent central hyperexcitability in
rats was significantly less than that necessary to reverse it.22

The concept is that by preventing the initial stimulation of
central pain pathways, there will be decreased sensitization to
noxious stimuli. When increased sensitization occurs, it is
referred to as hyperalgesia and suggests that the same stimuli
will produce different degrees of effects based on the state of
the target. Hyperalgesia may result from upregulation of
afferent pathways and the inflammatory mediators involved in
the perception of pain.23 This led to the evaluation of preemp-
tive analgesia in human studies.

A review of the 80 randomized controlled trials regarding
the comparison of preemptive and postoperative pain relief
attempted to reach a consensus regarding preemptive analge-
sia trials in humans. The only end point examined was level
of pain. The trials were divided into NSAIDs, IV opioids,
epidural analgesia, caudal analgesia, and peripheral local
anesthetics. Although there were a few studies that demon-
strated improved pain control at various time points postoper-
atively, this was not consistent and not overall. The findings
were that “timing of analgesia did not influence the quality of
postoperative pain control, whatever the type of preemptive
analgesia.”24 A comparison of preincisional versus postinci-
sional epidural anesthesia with a combination of lidocaine
and fentanyl including a control with a sham epidural showed
very minimal difference between the former two groups in
terms of postoperative morphine consumption. There was a
20% decrease in morphine use compared with the sham
epidural as might be expected.25 It has been suggested that the
focus should shift from comparing preoperative and postoper-
ative analgesia, to developing more comprehensive, multi-
modality paradigms of surgical pain control.

“Nontraditional” Adjuncts

Acupuncture and acupressure have been used for thousands of
years and are now being increasingly used in Western medi-
cine. There are many reports of their use in control of surgi-
cal pain, but few of these are randomized. The studies that
have been randomized have been mixed in their findings as
well as the type of acupuncture or acupressure. The methods
include needles, pressure, and electrical stimulation and the
number and location of sites is variable. The purported bene-
fits are decreased need for opioids, decreased nausea, and
lower plasma cortisol and epinephrine release.26,27

Modalities that address the psychological perception of
pain, rather than only the physiologic, are being examined. It
has been suggested that techniques such as massage may bet-
ter address the psychological aspect. In the one randomized
study of this in patients with acute surgical pain, there was no
difference in the consumption of opioids in 202 patients.28 For
similar reasons, relaxation techniques and the use of music
have been suggested.

Overall, the data are very limited for these therapies. Most
have few risks associated with them (acupressure, psycholog-
ical methods) and are becoming available in some hospitals.
Their role in the management of acute postoperative pain
remains to be seen in larger, randomized trials.

Perioperative Fluid Management

Basic fluid requirements under normal circumstances are
approximately 2500 cc/day in a 70-kg adult. This allows for
the 1500 cc of urine necessary to excrete waste products
including urea, potassium, and sodium. A very simple formula
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for calculating basic fluid needs is 1500 cc for the first 20 kg
with 20 cc/kg for the remaining weight. As a result of surgical
stress, there is an increase in renin, aldosterone, and antidi-
uretic hormone release and activation of the sympathetic sys-
tem resulting in sequestration of fluid (third spacing) and
increased volume requirements. Additional losses may occur
from blood loss, diarrhea, nasogastric tubes, and abdominal
drains and these should be accounted for. Assuming a return to
homeostasis, this fluid retention begins to resolve with a return
to normal of the hormones and sympathetic nervous system.
Table 9-2 lists the composition of the frequently administered
colloids and should serve as a guide for replacement based on
calculated fluid losses.

The management of perioperative fluid has not received
much attention in terms of postoperative recovery and com-
plications until recently. It may be that the routine adminis-
tration of maintenance IV fluids is deleterious. In two
randomized controlled trials of colorectal patients, a relatively
restricted perioperative fluid administration schedule was
used. The groups randomized to the restricted fluid had fewer
complications in terms of cardiopulmonary events and tissue
healing complications as well as quicker resolution of intes-
tinal ileus.29,30 The difference in cardiopulmonary complica-
tions was also found in a Cochrane review of patients
undergoing orthopedic surgery.31 There is still little informa-
tion about perioperative fluid management of patients, but
changes in standard regimens may be on the horizon.

Ulcer Prophylaxis

In many institutions, ulcer prophylaxis is a routine part of the
postoperative orders. In patients without risk factors, or per-
sonal history, this is unnecessary. The incidence of clinically
significant GI bleeding in hospitalized patients in this age of
ulcer prophylaxis has been well characterized for the critically
ill and is less than 0.2%.32 In this population, mechanical ven-
tilation, coagulopathy, prolonged hypotension, and organ fail-
ure have been the most consistently identified risk factors for
the development of stress ulcer bleeding.33,34 Despite this
information, inappropriate use of these agents continues as
demonstrated in a review of 226 patients admitted to the med-
ical unit. In this population, prescribed ulcer prophylaxis was
not indicated in 65% of patients yet a significant number of
these patients were discharged on these medications.35

The choice of agents for prophylaxis has greatly increased.
Table 9-3 lists the most common agents, mechanisms, and

effectiveness. In a review of the studies comparing therapies
for stress ulcer prophylaxis, Hiramoto et al.36 concluded that
H2 antagonists, sucralfate, and proton pump inhibitors are
effective in decreasing the risk of clinically significant bleed-
ing. Proton pump inhibitors, however, are the most potent gas-
tric acid suppressant and, theoretically, may be more effective.

DVT Prophylaxis

Although the occurrence of a fatal pulmonary embolism (PE) is
rare, venous thromboembolism (VTE), both symptomatic and
asymptomatic, is relatively common in the surgical patient. In
one study, 0.8% of patients admitted after surgical procedures
developed symptomatic VTE. Of note, 66% of these occurred
in the 3 months after discharge.37 PE is the most preventable
cause of death in hospitalized patients in the United States and
was listed as the cause of death in 0.45% of deaths.38 In light of
the many available, low-risk forms of prophylaxis, this should
be a part of the care of the postoperative patient.

Of the different therapies available, the costs and potential
risks are variable. The potential risk factors are many, and are
listed in Table 9-4.39 Stratification of patients based on their
risk for occurrence of VTE/PE should guide the choice of
prophylaxis (Table 9-5). Each of the proposed therapies will
be discussed in regard to institution, dosage, and effects.

Elastic Stockings

The literature available on the use of elastic stockings is based
on the use of graduated compression stockings. They function
by compressing the lower extremity in a gradual manner, with
the greatest pressure at the ankle, encouraging venous return.
If not fitted properly, they may actually be constrictive and
increase the venous pressure below the knees, decreasing
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TABLE 9-2. Composition of extracellular fluid and common crystalloid solutions

Type Na+ Cl− K+ Ca++ Mg++ HCO3− Lactate

Extracellular fluid 142 103 4 5 3 27
NaCl 0.9% (normal saline) 154 154
Lactated Ringers 131 111 5 2 29
D5/0.45% saline 77 77
Plasmalyte 148 + glucose (plasmalyte) 148 97 5 1 40
Sodium bicarbonate 8.4% 1000 1000

TABLE 9-3. Mechanism of frequently used ulcer prophylaxis medica-
tions

Mechanism

Antacids ● Neutralizes acid
Sucralfate ● Mucosal production

● Stimulates mucous, HCO3, prostaglandin secretion
(inhibits acid secretion)

● Coat ulcer base
H2 Antagonists ● Blocks stimulation of histamine receptor and

production of H+
Proton pump ● Blocks H+/K+ ATPase pump (final step of acid

inhibitors production)



venous return.40 In a Cochrane review, they did reduce the risk
of VTE in moderate-risk patients.41 As a solo prophylaxis,
they should be reserved for the low-risk patient. Otherwise,
they should be used in conjunction with other measures.

Sequential Compression Devices

These devices offer a very effective, low-risk prophylaxis for
DVT. The mechanism is both direct and systemic. Locally, they
compress the deep venous system decreasing stasis and encour-
aging venous return. On a systemic level, they increase the fib-
rinolytic activity by reducing plasminogen activator.42 There
are several types available including a foot pump, calf- and
thigh-high devices. There are experimental and clinical data
that suggest the devices may be equivalent, although the origi-
nal studies were based on the thigh-high devices. Killewich
et al.43 studied the hemodynamics of the foot pump system and
their conclusions were that there are measurable increases in
the venous outflow with these devices. In patients undergoing
hip replacement, the foot pump was equally effective as com-
pared with low-molecular-weight heparin (LMWH).44 No
direct comparisons of the different devices are available.

An additional consideration is compliance. For maximal
benefit in patients undergoing surgery, they should be placed
before the induction of anesthesia and functioning throughout
an operation. Postoperatively, their effectiveness can be

compromised because of patient, physician, and nursing
compliance. Cornwell et al.45 observed the compliance of trauma
patients with the use of sequential compression devices (SCDs).
They defined full compliance as the SCDs being on the patient
and functioning upon six observations. Based on this, 19% of
patients were fully compliant and SCDs were on in 53% of
observations.45 When used properly, SCDs are a safe and effec-
tive prophylactic measure in the low- and moderate-risk patient.

Low-dose Unfractionated Heparin

Unfractionated heparin has been evaluated since the 1970s as
a form of prophylaxis and has been shown to be safe in the
majority of surgical patients. It consists of molecules that
range in size from 3000 to 33,000 Da and binds to antithrom-
bin (ATIII) and accelerates the inhibition of thrombin and
other coagulation factors, particularly factor X. In a large ran-
domized trial from 1970, low-dose unfractionated heparin
(LDUH) decreased the risk of fatal PEs in the postoperative
population from 0.7% to 0.1% in 4000 patients.46 This was
supported in a large metaanalysis of 70 randomized trials. The
risk of DVT, PE, and fatal PE was decreased by more than
50%.47 Although effective, one concern has been the risk of
bleeding in the postoperative patient. There has been a small
increase in postoperative bleeding in most studies, but the
majority of these events are wound hematomas.

A more frequent side effect of heparin is heparin-induced
thrombocytopenia (HIT). It is less common with prophylactic
than therapeutic heparin, but may occur in 5%–15% of patients.
HIT may cause a paradoxical hypercoagulable state with arte-
rial and venous thrombosis. The platelet count should be fol-
lowed in patients receiving routine heparin and discontinued
immediately if diminishing.

It is recommended that subcutaneous (SC) heparin be started
within 2 hours of an operation and continued until the patient is
fully ambulatory. The dosage is generally 5000 U every (q) 12
hours. This may be increased in those patients in the high-risk
category to 7500 U q 12 hours or 5000 U q 8 hours.

Low-Molecular-Weight Heparin

LMWH consists of heparin molecules in a smaller range and
size than LDUH (3500–6000 Da). The mechanism is the same
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TABLE 9-4. Common causes of hypercoagulability

Risk factor
Age
Type of Surgery

Orthopedic lower extremity
Major surgery

Previous VTE
Malignancy
Pregnancy
Estrogen use
Obesity
Heart failure
Thrombophilic disorders

Factor V Leiden
Essential thrombocytosis
Prothrombin G 20210 A mutation

Immobilization
Hospitalization

TABLE 9-5. DVT prophylaxis guidelines

Age (y) Surgery Risk factors DVT PE Recommendation

Low <40 Minor None 0.4% <0.5% Early ambulation or Elastic stockings or IPC
Moderate 2%–4% 1%–2% Early ambulation and Elastic stockings or IPC or LDUH or LMWH
A Any Minor Present 4%
B <40 Major None
C 40–60 Minor None
High 4%–8% 2%–4% Early ambulation and Elastic stockings and IPC or LDUH or LMWH

>60 Minor ±Other
>40 Major None
<40 Major Present



as LDUH regarding the acceleration of ATIII inactivation of
Xa, but it does not inactivate thrombin. It also does not bind
as strongly to plasma moieties so has greater bioavailability,
longer half-life, and more predictable plasma levels. Because
of this, partial thromboplastin time does not need to be mon-
itored.48 The incidence of HIT is also lower than LDUH
(2.7% versus 0%).49

LMWH is at least as effective as LDUH in preventing DVT
in postoperative general surgery and colorectal surgery
patients without an increase in bleeding complications. A
large European trial randomized 1351 patients undergoing
abdominal surgery to LDUH or LMWH. The incidence of
thromboembolic complications was equal (4.3% versus
4.7%), but patients in the LMWH group experienced fewer
bleeding complications, primarily wound hematomas (8.3%
versus 11.8%).50 A metaanalysis of only prospective random-
ized trials of 5520 patients, including one trial with 1300 col-
orectal patients, confirmed these results.51

With this type of evidence, the question may be why LMWH
is not the standard prophylaxis for surgical patients rather 
than LDUH. Primarily, it is the issue of cost-effectiveness.
Based on their findings in a randomized prospective trial of
936 colorectal surgery patients, the authors of the Canadian
Multicentre Colorectal Deep Vein Thrombosis Prophylaxis
Trial attempted a cost analysis in both Canadian and US dol-
lars for the use of LDUH and LMWH (enoxaparin). Based on
their findings of equal effectiveness and a trend toward more
bleeding in the LMWH group, they concluded that LDUH was
more cost effective. Even with the assumption of greater effec-
tiveness and equal bleeding, LMWH was twice as expensive as
LDUH therapy. Their conclusion was: “Although heparin and
enoxaparin are equally effective, low-dose heparin is a more
economically attractive choice for thromboembolism prophy-
laxis after colorectal surgery.”52,53

Duration

The risk of DVT and PE does not end with the discharge of
the patient from the hospital. This is especially true given the
decreasing lengths of stay and, therefore, the decreasing time
available for prophylaxis while patients are hospitalized. In
addition to the previous study cited by White et al. in which
66% of events occurred following discharge. Agnelli et al.
found that 40% of DVT/PE events in patients operated on for
cancer happened more than 21 days following surgery.37,59a It
has been postulated that screening patients prior to discharge
for DVT using ultrasound or venography and continuing  anti-
coagulation in the population with positive findings would
identify a population requiring continued anticoagulation.
Pelligrini et al. reported in a prospective series of orthopedic
patients that this was not successful in decreasing outpatient
events, as 2.2% of patients with negative venograms developed
a DVT requiring readmission with three deaths (0.15%).60a In
a randomized prospective trial of 332 patients deemed high

risk having undergone curative pelvic or abdominal cancer
resection, those patients who received 21 additional days of
enoxaparin had a 4.8% rate of DVT versus 12.0% in the group
receiving only in hospital prophylaxis.61a Given these findings,
cosideration for extended prophylaxis in patients who are at
moderate and high risk for thrombotic events must be given.

The American Society of Colon and Rectal Surgeons Practice
Parameters for prevention of venous thromboembolism are 
presented in Appendix A, Chapter 8.

Anticoagulation

Although there are fairly well-defined recommendations
available for the preoperative management of patients on
chronic anticoagulation therapy, there is little regarding the
postoperative resumption of therapy. The urgency and timing
of postoperative anticoagulation can be inferred from the data
regarding risk of adverse thromboembolism overall, tempered
by an understanding of the risk of bleeding. Clearly, postop-
erative bleeding risks are influenced by the surgical procedure
performed.

Overall, the risk of thrombotic and embolic events may be
increased in the surgical patient and those in whom warfarin
therapy has been abruptly stopped. In surgical patients not
anticoagulated, changes in levels of fibrin D-dimer and other
hemostatic markers associated with thrombosis have been
found to be increased.54,55 In those patients taking oral antico-
agulation, there is biochemical evidence that there may be a
rebound hypercoagulable state after the withdrawal of oral
anticoagulation, perhaps increasing the risk even more.56 Most
studies have not borne this out in clinical practice, however.

An estimation of risk will help in guiding the need and tim-
ing for beginning anticoagulation postoperatively. A summary
of the risk categories based on diagnosis and the general rec-
ommendation for anticoagulation is shown in Table 9-6.57,58

Diet

The resumption of a diet is critical to the recovery of the
patient undergoing intestinal surgery. Before discharge, it is
accepted that patients should tolerate oral analgesia, not
require IV hydration, and demonstrate return of intestinal tract
function. The order in which these occur varies by practitioner,
however. The most traditional approach to these patients is
postoperative nasogastric tube decompression, followed by
advancement of oral intake based on demonstration of GI
function by flatus and bowel movements. On the other extreme
is the institution of a regular diet immediately after surgery
with changes based on the clinical status. Much literature has
accumulated in reference to the viability of these approaches.

Since the 1980s, many groups have evaluated the need for
nasogastric tube decompression in the elective abdominal
surgery patient.58–61 The trials failed to show a benefit in
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reduction of complications including anastomotic, hospital
stay, or return to normal GI function. Combined with the
patient discomfort and the loss of the lower esophageal
sphincter as a protective mechanism, this has prompted most
surgeons to abandon their routine use.

The advent of laparoscopic colon resection has facilitated a
more aggressive approach to postoperative feeding regi-
mens.62,63 Several trials demonstrated that the majority of
patients tolerated oral intake in the immediate postoperative
period, regardless of the presence or absence of traditional
markers of return of GI function. This approach has been used
in the open colectomy patients as well. In a nonrandomized
study of elderly patients (mean age, 77 years) undergoing open
colon resection, 90% tolerated early feeding (clear liquids on
day 2, regular diet day 3). There were no anastomotic leaks or
abscesses in this group.64 In a recent metaanalysis, 11 studies
with 837 patients were identified which compared liberalized
diet immediately postoperative to nothing by mouth until evi-
dence of GI function. These included patients undergoing all
types of GI surgery, not specifically colon surgery. Overall,
there was a reduction in postoperative infections, both directly
related to the surgical procedure and other infections such as
pneumonia. There were actually fewer anastomotic complica-
tions and a shorter length of stay. The only negative finding was
a small increase in the number of patients experiencing vomit-
ing. This did not translate to more wound complications.65

In addition to having been shown to be safe and well toler-
ated, there are several theoretical advantages to early feeding.
The potential benefits are related to maintenance of intestinal
integrity from a biochemical and immunologic perspective. It
has been clearly shown that malnutrition in the surgical patient
is associated with increased morbidity and mortality.66–68

This has increased the interest in achieving adequate
postoperative nutrition. In animal models, survival from
peritonitis is significantly improved with enteral nutrition,
and almost universally fatal with administration of TPN.69 In
one of the largest prospective, randomized clinical trials,
Bozzetti et al.70 randomized 159 malnourished postoperative
cancer patients each to enteral versus parenteral nutrition.
Seventy-nine of these patients underwent colon surgery,
approximately equally divided between the two groups.
Overall, there were fewer complications in the enterally fed
group (34% versus 49%). Anastomotic leaks and intraabdom-
inal abscesses were not significantly different between the
groups. Of note, 21% of enterally fed patients required reduc-
tion in caloric intake or switch to parenteral nutrition (8%).70

In summation, early feeding after elective abdominal sur-
gery and specifically colon surgery, has been shown to be safe
and generally well tolerated. This may improve patients’
comfort, and there is a growing body of evidence that early
nutrition may improve outcome and reduce complications.
These data are most convincing for the malnourished patient,
and for the use of enteral nutrition.

Steroids

It is not infrequent that patients undergoing colorectal surgi-
cal procedures are taking exogenous steroids. Usually this is
in the inflammatory bowel disease population, but there are
many other clinical situations that may be encountered.
Important considerations include identifying those patients at
risk for adrenal insufficiency, equivalent oral and parenteral
dosages, the effect of surgical stress on dosage requirements,
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TABLE 9-6. Risk factors for adverse events based on diagnosis and anticoagulation recommendations

Atrial fibrillation Prosthetic valves Thromboembolism

Adverse event risk ● 1%–8.5% strokes per year ● 8%/y without anticoagulation ● 40%/y recurrence <1 mo
● 2%/y with anticoagulation ● 10%–15%/y 1–3 mo

● 5%/y >3 mo

Risk
High ● Event <30 d ● Event <30 d ● Recent event <30 d

● Mitral valve disease ● Mural thrombus
● Placement <90 d
● Multiple valves
● Caged-ball valve
● Mitral position
● Previous event
● Atrial fibrillation
● ↓LV function
● Pregnancy

Intermediate ● Previous events ● Bi-leaflet or tilting-disc >90 d ● Event 1–3 mo
● Age >75 y ● Bioprosthetic valves 31–90 d ● Obesity
● ↓LV function ● Malignancy
● Left atrial enlargement ● Familial prothrombotic state
● Ischemic disease ● Preoperative immobility
● Hypertension
● Diabetes

Low ● All others ● None ● Event >3 mo
● No event



and the timing of tapering to presurgical dosages or cessation
of treatment. A brief review of the physiology of steroid
homeostasis will help in understanding the recommendations.

Glucocorticoids are essential for protein, carbohydrate, 
and fat metabolism. Their overall effect is to increase
gluconeogenesis by allowing for the production of amino acids
by proteolysis and lipolysis. They also stimulate metabolism by
their inotropic effects and enhancement of norepinephrine and
epinephrine. Glucocorticoid production in the adrenal cortex is
stimulated by the anterior pituitary gland via adrenocorti-
cotropic hormone. The hypothalamus stimulates the pituitary
by secreting corticotrophin-releasing hormone. Both of these
regulatory hormones are inhibited by the end product cortisol
by negative feedback. The usual production of cortisol in an
unstressed individual is approximately 20 mg/day. During peri-
ods of maximal stress, this production may increase up to 150
mg/day.71–74 The degree of stress is directly related to the mag-
nitude of the procedure, and the anesthetic, with general anes-
thesia producing the greatest increases.75

It has been clearly demonstrated that adrenal atrophy and
suppression occurs with exogenous steroid administration.
This is a result of the negative feedback effect on adrenocor-
ticotropic hormone by exogenous cortisol and the lack of
stimulation of the adrenal cortex. This can take up to 1 year to
recover and patients are frequently asymptomatic during this
time if not exposed to stress. During this period, the potential
for acute adrenal insufficiency exists.

In actuality, the occurrence of adrenal insufficiency in the
surgical population is quite rare. The majority of reports are
anecdotal. In fact, in one of the only randomized studies
recently, those patients randomized to receiving only their
usual daily dosage of steroid perioperatively did not experi-
ence symptoms of adrenal insufficiency. The numbers were
too small (N = 18, N = 12 in the placebo group) to detect a
small difference and the dosages of steroids in most patients
were quite low, but this supports the rarity of the occurrence.76

Salem et al.77 reviewed the body of evidence regarding the
perioperative use of steroid coverage. As they describe, the
current usage is based on two anecdotal reports in 1952 which
led to recommendations that became the standard of care.
From their review, they conclude that the vast majority of
patients are over-treated and recommendations should be tai-
lored to identifiable populations at greatest risk. These popu-
lations are stratified based on the dosage and duration of
treatment an individual patient has received. The risk of sup-
pression can be predicted and this is shown in Table 9-7. As
to the question of testing of the adrenal axis, it has not been
clearly demonstrated that identified suppression leads to clin-
ical insufficiency.78,79

The duration of the taper postoperatively is most impacted
by the surgical procedure. For most outpatient procedures, the
degree of postoperative stress is considered minor and patients
can be returned to their preoperative dose immediately. For
major surgery, stress dosages should be continued until signs
of surgical stress have resolved. This varies from patient 
to patient as postoperative ileus, cardiac and pulmonary 

complications and infections pose additional stress. For
patients with an uncomplicated postoperative course, this gen-
erally begins on the third day. Once the taper begins, it can be
carried out rapidly over a period of a few days to the preoper-
ative dosage. Table 9-8 shows the equivalent steroid dosages
for the parenteral and enteral steroids.73,77,80

It is important to recognize the signs of adrenal insuffi-
ciency because they may occur both in the immediate postop-
erative period and beyond in the event of a complication.
These include bowel obstruction, anastomotic leak, surgical
and nonsurgical infections. Symptoms may include hypo-
glycemia, cardiovascular collapse, fatigue, abdominal pain,
nausea, and vomiting. In the postoperative patient presenting
with a change in intestinal function, steroid withdrawal
should be considered in the at-risk population. Stelzer et al.81

reviewed their 60 steroid-dependent patients who underwent
pouch surgery and developed signs and symptoms of a bowel
obstruction. They found that 43 had no objective signs of
mechanical obstruction and promptly resolved their symp-
toms within 4 hours of steroid administration. At the other
extreme of intestinal function, Rai and Hemingway82 reported
on a patient presenting with high ileostomy output which was
responsive to steroids.

Clinical Pathways

With an awareness of the benefits of practicing evidence-
based medicine, the development of standardized postopera-
tive protocols is a reasonable next step. Potential benefits
include decreased length of stay with more efficient utiliza-
tion of hospital beds and personnel, and potentially fewer
mistakes because of standardization of care. Many groups
have reported their successful application of such clinical
pathways specifically in regard to colorectal surgery. The
protocols are variable with respect to pain management and
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TABLE 9-7. Risk of adrenal suppression from exogenous steroids and
recommendations for replacement

Dose Duration Recommendation

High risk* >20 mg/d >3 wk ● 100 mg at induction
● 100 mg q 8 hrs through-

out period of “stress”
Intermediate >5 mg/d >3 wk ● Prophylaxis or

<20 mg/d ● Testing of the axis
Low Any dose >3 wk ● No prophylaxis

<5 mg/d Any time

*Patients with Cushing’s syndrome are considered high risk regardless of
dosage or duration of steroid administration.

TABLE 9-8. Equivalent steroid dosages

Glucocorticoid Equivalent dose (mg) Half-life (h)

Prednisone 5 18–36
Dexamethasone 0.5 36–54
Hydrocortisone 20 8–12
Methylprednisolone 4 18–36



the use of cathartics, but individually show a reduction in
length of stay with acceptable outcomes. The major end
points have been length of stay, readmission rate, complica-
tion rate, and patient satisfaction.

The trend toward earlier discharge began first with the
laparoscopic colon resection patients. In 1995, Bardram et al.83

prospectively followed eight patients over the age of 70 under-
going laparoscopic-assisted colectomy (extracorporeal anasto-
mosis). The regimen involved thoracic epidural catheters intra-
and postoperatively for pain control with the avoidance of opi-
oids. A protein-enriched diet and ambulation were begun
immediately according to a predetermined protocol. Patients
were discharged after they had a normal bowel movement. Six
of eight patients went home on the second day; two patients
waited until day 3 because of “social” reasons. There were no
readmissions and all patients were satisfied.83 These results
were reproduced in a group of 16 patients with a median age
of 71 years undergoing open sigmoid colectomy. The protocol
consisted of an epidural catheter during and after surgery for
pain control. Immediately after surgery, a regimen of mobi-
lization, cisapride and magnesium, and liberal diet including
protein drinks was begun. The median length of stay was 2
days (range, 2–6 days) and readmissions were 3, not related to
intestinal complications (headaches, social secondary to blind-
ness) and there were no complications.84

Recently, a randomized trial compared patients undergoing
open intestinal resection who followed a “fast-track” versus
the “traditional” pathway. The traditional patients had a naso-
gastric tube placed that was removed when the drainage was
low, and had sips of liquids until the occurrence of flatus
and/or stool. The fast-tract patients began a regular diet if they
tolerated liquids the evening of surgery and were encouraged
to ambulate. No epidural catheters were used. The length of
stay was significantly shorter (5.4 versus 7.1 days) and there
was no difference in readmissions, complications, or patient
satisfaction.85 The same group has demonstrated that this
approach is feasible and safe in the patient with significant
comorbidity undergoing “complex” operations as well.86

Factors that are not necessarily emphasized in these stud-
ies, but are clearly present, include the involvement of ancil-
lary staff and patient education. Preoperatively, patients
should be educated regarding the expectations of the path-
ways in terms of their activity and diet. Additionally, an
attempt to explain realistic expectations of what patients may
expect in terms of pain and discomfort will help in compli-
ance with the protocol. The caregivers, both family and hos-
pital staff, must also be involved and aware of the pathway.
Preoperative printed instructions and wall charts may help in
achieving this understanding.

Conclusion

Clearly, the many facets to the postoperative care of the individ-
ual patient are complex and as varied as the population treated.
The goal of this summary is to provide general recommendations

and a framework on which to guide medical decision making.
Consistency in postoperative care helps ancillary staff and
patients in regard to expectations and understanding their
course, but as the clinical situation evolves, changes may be nec-
essary. A basic knowledge of the principles involved and the
options available is crucial in delivering the appropriate care.
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The ability to minimize, recognize, and treat postoperative
complications is one of the most important aspects of surgery.
This chapter will focus on those surgical complications most
often encountered by colorectal surgeons: injuries to the
bowel and genitourinary structures, pelvic hemorrhage, small
bowel obstruction, wound infections, abscesses, and anasto-
motic leaks, strictures, and bleeding.

Unrecognized Enterotomies and
Enterocutaneous Fistulae

Patients undergoing extensive adhesiolysis are at highest risk
for enterotomies. An enterotomy in and of itself is not a com-
plication, rather it is the failure to recognize and adequately
repair an enterotomy that leads to trouble. In cases in which
any significant degree of adhesiolysis is performed, the entire
bowel should be carefully inspected at the end of the proce-
dure. Although the natural history of serosal tears is
unknown, they should be repaired when recognized with
imbricating seromuscular sutures. Full-thickness entero-
tomies can be repaired using a number of different and
equally effective techniques; one common method is a two-
layer closure using an inner layer of absorbable seromuscular
stitches (i.e., 3-0 Vicryl) and an outer layer of permanent
Lembert stitches (i.e., 4-0 Ethibond). In cases in which multi-
ple enterotomies have occurred within a short segment of
bowel, resection of the involved segment with primary anas-
tomosis is performed. If the mesentery has also been injured
during the course of adhesiolysis, the viability of the bowel
ends should be confirmed before anastomosis.

Failure to recognize an enterotomy at the time of surgery
will lead to one of several postoperative complications. The
patient may develop peritonitis within the first 24 to 48 hours
after surgery. This may be difficult to detect in the back-
ground of narcotic analgesia and the surgeon and patient’s
expectation of postoperative incisional pain. The diagnosis is
purely based on patient appearance and examination. The
usual markers of bowel perforation (leukocytosis, fever, and

pneumoperitoneum) are not reliable, because they are normal
findings in the early postoperative patient. A high index of
suspicion should be maintained with a low threshold for reex-
ploration. Reoperation within the first several days is usually
not difficult because significant adhesions have not yet
formed. Most enterotomies found in this situation can be
repaired primarily, provided that the bowel edges are viable.
Should the repair fail, if the repair can be placed directly
under the midline fascial closure, this may result in the devel-
opment of a direct enterocutaneous fistula rather than recur-
rent peritonitis. If conditions are not favorable for primary
repair, a stoma should be created. An especially difficult situ-
ation is that in which bilious fluid is encountered at reexplo-
ration but no enterotomy can be found. After running both the
small and large bowel at least twice and excluding a duode-
nal, gastric, or gallbladder injury, the only remaining option
may be to place drains in both paracolic gutters and the pelvis
in hopes of creating a controlled enterocutaneous fistula.
Insufflation of the small bowel with carbon dioxide gas
through a nasogastric tube has also been described as a
method for localizing small enterotomies. Gas bubbles may
be seen emanating from the site of injury after the abdomen
has been filled with saline.

An unrecognized enterotomy may also present as an ente-
rocutaneous fistula, with enteric drainage emanating from the
incision or wound later in the postoperative course. If there
are no signs of sepsis, a nonoperative approach may be con-
sidered, especially if the patient is more than 1 week removed
from surgery. The patient is placed on complete bowel rest,
a nasogastric tube is placed, broad-spectrum antibiotic cover-
age is initiated, and a computed tomography (CT) scan is
obtained to assess for an associated abscess or fluid collec-
tion. If a fluid collection greater than 4 cm in diameter is
present, percutaneous, radiologically guided drainage should
be used. If available, an enterostomal therapist should be
involved to assist with pouching the fistula in order to protect
the skin from irritating enteric contents. In most cases, par-
enteral nutrition will be started to meet the patient’s caloric
and protein requirements in anticipation of a prolonged period



of fasting. H2 antagonists should be added to decrease gastric
secretions. Somatostatin analogs may also be used to decrease
the volume of fistula output, although they do not seem to
increase the rate of spontaneous fistula closure.1 The rate of
spontaneous small bowel fistula closure varies but is typically
less than 50%. Chances of spontaneous closure are thought to
be reduced by high output because of proximal location, dis-
tal obstruction, local sepsis, radiation exposure, a short or
epithelialized tract, malignancy, a foreign body in the tract
(e.g., mesh, sutures), Crohn’s disease, and malnutrition.2

Most enterocutaneous fistulae that close spontaneously will
do so within the first month. If the fistula persists, fibrin glue
injection can be attempted. Several reports have been pub-
lished describing this technique and successful closure has
been achieved in some cases.3–5 Although no large series
exists to define the success rate, little is lost in making the
attempt. Surgical intervention should be delayed until all sep-
sis has resolved, adequate nutrition has been restored, and
intraabdominal adhesions have softened to the point of allow-
ing safe reoperation. Most authors recommend a delay of at
least 6 weeks since the last laparotomy, but 3–6 months may
be more appropriate.6,7 The ultimate healing rate after defini-
tive surgical repair is approximately 80%.7

Anastomotic Complications

Anastomotic complications are among the most feared in col-
orectal surgery. They can lead to emergent reoperation and/or
a prolonged, complicated, and costly postoperative hospital-
ization. If the patient recovers from the acute event, chronic
sequelae may develop because of stricture or pelvic fibrosis
leading to poor bowel function and the possibility of further
revisionary surgery or permanent fecal diversion.

Anastomotic complications are usually related to technical
factors (ischemia, tension, poor technique, stapler malfunc-
tion) or preexisting conditions in the patient such as local sep-
sis, poor nutrition, immunosuppression, morbid obesity, and
radiation exposure. The contribution of the former may be
minimized by a careful, methodical approach to construction
of the anastomosis (Table 10-1). For colorectal anastomoses,
a tension-free anastomosis may be achieved by full division
of the lateral attachments of the descending colon, complete
mobilization of the splenic flexure, high ligation of the

inferior mesenteric artery (IMA), separation of the omentum
from the distal transverse colon and mesocolon, and division
of the inferior mesenteric vein at the lower edge of the pan-
creas. Adequate blood supply should be confirmed by cutting
across the marginal artery or bowel wall with anything less
than pulsatile bleeding considered unacceptable. Further
colon resection should be performed until adequate bleeding
is encountered. If necessary, anastomoses between the hepatic
flexure or distal ascending colon and rectum are easily
achieved by passing the colon through a window in the
mesentery of the terminal ileum.

Nutritional status, degree of immunosuppression, and gen-
eral medical condition should be considered when deciding
whether or not to perform a primary anastomosis. If severe
malnutrition (albumin <2.0 or weight loss >15%) or signifi-
cant immunosuppression (chemotherapy, high-dose steroids)
are present, an end colostomy and Hartmann stump will min-
imize the risk of complications. Colostomy takedown can
then be performed if and when these factors have been cor-
rected. Preoperative weight loss, if able to be accomplished
by the morbidly obese patient, will make the construction of
deep pelvic anastomoses easier. When operating in the radi-
ated pelvis, one end of the bowel used to construct the anas-
tomosis should come from outside the field of radiation.

Bleeding

Anastomotic bleeding is common and varies greatly in sever-
ity. In most cases, bleeding is minor and is manifested by the
passage of dark blood with the patient’s first bowel move-
ments after surgery. In rare instances, bleeding can be massive
and require transfusion and active intervention.

Bleeding can occur after either stapled or hand-sewn anas-
tomoses, but is probably more common with the former. This
complication can be reduced by careful inspection of the sta-
ple line, particularly in the case of side-to-side/functional
end-to-end anastomoses. Before closing the enterotomy
through which the stapler was introduced, the linear staple
line can be everted and inspected. Bleeding points should be
controlled with sutures rather than cautery to prevent a deep
burn injury which may lead to delayed leak. The incidence of
bleeding from the linear staple line can be minimized by
using the antimesenteric borders of each limb to construct the
anastomosis, thus avoiding inclusion of the mesentery in the
staple line.

Bleeding from circular stapled anastomoses or from the
staple lines of ileal or colonic J pouches is usually not diag-
nosed until after the patient has left the operating room. After
performing proctoscopy to evacuate clot from the rectum or
neorectum, a rectal tube is inserted and a 1:100,000 solution of
saline and epinephrine is instilled. The tube is then clamped
for 15 minutes. If bleeding persists after the solution is allowed
to drain, the procedure may be repeated. If bleeding continues
or hypotension develops, the patient should be returned to the
operating room for transanal examination of the anastomosis
or pouch under anesthesia. Bleeding from anastomoses that
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TABLE 10-1. Steps to minimize risk of leak from colorectal or coloanal
anastomoses

1. Ensure good blood supply (pulsatile bleeding from marginal artery at level
of anastomosis)

2. Ensure tension-free anastomosis by complete mobilization of splenic
flexure (includes high ligation of IMA and ligation of inferior 
mesenteric vein at lower border of pancreas)

3. Avoid use of sigmoid colon in creation of anastomoses
4. Inspection of anastomotic donuts for completeness after circular stapled

anastomoses
5. Air or fluid insufflation test to rule out anastomotic leak immediately after

construction in the operating room



are not accessible using these techniques (i.e., ileocolic or
small bowel to small bowel) may be managed with supportive
care and correction of any underlying coagulopathy. If bleed-
ing is severe, angiography may be required to localize the site
and allow selective infusion of vasopressin. Alternatively,
colonoscopy may be used. If the anastomosis can be visual-
ized, the bleeding site can be treated with either cautery or
injection of epinephrine. In rare cases, reoperation with resec-
tion of the bleeding anastomosis is required.

Leaks

The incidence of anastomotic leak varies widely and is related
to the factors listed above as well as the type of anastomosis.
The lowest leak rates are seen after small bowel or ileocolic
anastomosis (1%–3%) whereas the highest occur after
coloanal anastomosis (10%–20%). Vignali et al. reported on
1014 colorectal anastomoses. The overall clinical leak rate
was 2.9%. The incidence of leak was strongly associated with
the distance of the anastomosis from the anal verge. Eight
percent of low anastomoses (<7 cm from anal verge) leaked
compared with only 1% of high anastomoses (>7 cm from
anal verge). Although diabetes mellitus, use of a pelvic drain,
and duration of surgery were each related to anastomotic leak
in the univariate analysis, only low anastomosis was predic-
tive in the multivariate model.

Another high-risk anastomosis is the ileal pouch-anal anas-
tomosis. Leak rates of 5%–10% have been reported.8–10 Data
from series of ileal pouch-anal anastomosis in patients with
ulcerative colitis identify prednisone dosage > 40 mg/day as a
significant risk factor.

Role of Fecal Diversion

The creation of a proximal diverting stoma minimizes the
severe consequences of an anastomotic leak but it does not
reduce the incidence of leak itself.11–13 A diverting stoma
should be considered for any high-risk anastomosis [coloanal,
low colorectal (< 6 cm from anal verge)]. In addition, patient
factors such as severe malnutrition, significant immunosup-
pression, and purulent peritonitis or pelvic sepsis should be
considered as indications for diversion. Consideration should
also be given to the patient’s comorbidities and general con-
dition; in cases in which the “physiologic reserve” necessary
to tolerate an anastomotic leak does not exist, the use of a
proximal stoma should be strongly entertained. Neoadjuvant
radiation therapy does not seem to increase the incidence of
anastomotic leak in patients undergoing restorative proctec-
tomy for rectal cancer14,15 but this may be because of the ten-
dency for surgeons to cover these anastomoses with a
proximal stoma, thus reducing the clinical manifestations of 
a leak. In fact, recent data from a large randomized trial
assessing the efficacy of short-course neoadjuvant radiation
therapy in rectal cancer found that a protecting stoma reduces
the need for surgical intervention should an anastomotic
leak occur.16

Role of Pelvic Drains

The use of pelvic drains is controversial. Whereas surgeons
have long believed that preventing the collection of fluid or
hematoma in the pelvis minimizes risk of anastomotic leak,
the use of drains has not been shown to be of benefit or harm
in a recent, large randomized study17 and in a metaanaly-
sis.18 However, examination of the data from the Dutch
TME trial showed that the use of pelvic drains reduced the
incidence of clinical anastomotic leak after short-course
neoadjuvant radiation therapy from 23% to 9%. In the
absence of data suggesting harm, the authors routinely drain
low colorectal or coloanal anastomoses, especially after
neoadjuvant therapy.

Management of Anastomotic Leak

Anastomotic leaks can be divided into “free” and “contained”
varieties. Free leaks are those in which fecal contents leak
from the anastomosis and spread throughout the abdominal
cavity. Patients usually present with fever, tachycardia, leuko-
cytosis, and diffuse peritonitis. Feculent fluid may present
itself through the surgical incision or via the pelvic drains.
Hypotension and other signs of systemic sepsis may ensue. If
the patient is stable, radiologic investigation is helpful to
localize the leak and to determine its size and severity.

Patients with “free” leaks should be taken to the operating
room after fluid resuscitation and administration of broad-spec-
trum intravenous antibiotics. Surgical treatment will be dictated
by the findings at operation. Most leaking colorectal anasto-
moses will require abdominal washout and takedown of the
anastomosis with creation of an end-colostomy and Hartmann
stump. If the stump cannot be stapled or sutured closed because
of the friability of the tissues, transabdominal pelvic and per-
anal drains should be placed. However, leaking ileocolic or
small bowel to small bowel anastomoses can occasionally be
repaired primarily in carefully selected circumstances, i.e.,
small defect with viable edges. However, resection of the anas-
tomosis with either reconstruction or creation of a stoma is the
wisest and most conservative option. Placing the repaired anas-
tomosis directly under the midline incision will usually result
in an enterocutaneous fistula rather than a second bout of peri-
tonitis should the repair fail. If the viability of the bowel ends
is questionable, takedown of the anastomosis and creation of a
stoma is mandatory. Small defects in colorectal anastomoses
may also, under ideal circumstances, be repaired primarily and
covered with a proximal ileostomy. This is contraindicated,
however, if there is a significant fecal load present between the
ileostomy and the site of repair.

“Contained” leaks are those in which the extravasation of
contrast material is limited to the pelvis and usually result in
the development of a pelvic abscess (Figure 10-1). If the
abscess cavity is small and contrast flows freely back into the
bowel, the patient may be treated with intravenous antibiotics,
bowel rest, and observation. If the abscess is larger or
somewhat removed from the site of the anastomosis, then
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percutaneous abscess drainage using CT or ultrasound guid-
ance may avoid laparotomy. Such leaks rarely require subse-
quent fecal diversion.

Fistulae

Anastomotic leaks may also result in fistulae to the skin,
vagina, male genitourinary system, or chronic presacral
abscess (presacral sinus). Colocutaneous fistulae will fre-
quently close with conservative management consisting of
either bowel rest with total parenteral nutrition or a low
residue diet and pouching of the fistula to protect the sur-
rounding skin. If drainage persists, reoperation for fistula
takedown and reconstruction of the anastomosis can be per-
formed after a delay of 3–6 months. Patients can usually eat a
normal diet during this time period to maintain nutritional sta-
tus. Fibrin glue injection has been reported as a successful
alternative to surgery (see above).

Colovaginal fistulae are usually the consequence of either
an anastomotic leak necessitating through the vaginal cuff in
a patient who has undergone a prior hysterectomy or the
inclusion of the vagina during creation of a stapled anasto-
mosis. In either case, spontaneous closure is rare. If the vagi-
nal drainage is copious and intolerable to the patient, proximal
fecal diversion may be necessary. An alternative measure to
avoid a stoma during the period of fistula maturation is to use
a large-volume daily enema to evacuate the colonic contents
at a predictable time each day. After a waiting period of 6–12
weeks, reoperation may be performed. Options include
attempts at local repair using mucosal flaps (colonic or vagi-
nal)/sleeve advancements or laparotomy with redo coloanal

anastomosis, either primary or delayed (“Turnbull-Cutait
pullthrough”).

Chronic presacral abscess or sinus may result from a poste-
rior leak in a coloanal or ileal pouch-anal anastomosis. Patients
may have an occult presentation consisting of vague pelvic
pain, fevers, frequency of stool, urgency, and bleeding. A pelvic
CT scan will usually show presacral inflammatory changes and
a contrast enema will confirm the presence of a sinus tract orig-
inating from the posterior midline of the anastomosis and
extending cephalad into the presacral space. Examination
under anesthesia can then be performed with careful inspection
of the anastomosis. A probe or clamp is placed through the
anastomotic defect and the chronic presacral cavity is simply
lain open using cautery and gently curetted of granulation tis-
sue. This will allow free drainage of the presacral abscess and
healing by secondary intention. This may result in a chronic
posterior sinus or “pseudo-diverticulum.”

Stricture

Anastomotic stricture may be the end result of anastomotic
leak or ischemia. It typically presents 2–12 months after sur-
gery with increasing constipation and difficulty evacuating. If
the initial resection was done for malignancy, recurrence as a
cause of the stricture must be excluded with a combination of
CT scan and fluorodeoxyglucose–positron emission tomogra-
phy (PET) scan. Biopsy is mandated if a mass or abnormality
is identified. Low colorectal, coloanal, or ileal pouch-anal
anastomotic strictures may be successfully treated with
repeated dilatations using an examining finger or rubber dila-
tors. Dilation is more successful if initiated within the first
few weeks after surgery. In fact, almost all coloanal or
ileoanal anastomoses will stricture to some degree during the
early postoperative period, especially if a diverting stoma is
present. All such anastomoses should undergo digital exami-
nation at 4–6 weeks after surgery and just before stoma clo-
sure (usually at 2–3 months). Strictures are usually soft and
easily dilated during these examinations. Higher colorectal,
colocolic, or ileocolic strictures may be approached using
endoscopic balloon dilatation (Figure 10-2). If these measures
fail, or if the stricture is extremely tight or long, revisionary
surgery may be required. These are difficult operations, how-
ever, because of the pelvic fibrosis that develops after anasto-
motic leak and complications are common. In some cases,
permanent fecal diversion is the only option.19,20

Genitourinary Complications

Ureteral Injuries

Injury to the ureters typically occurs at one of four specific
points in the procedure. The first is during high ligation of the
IMA where the junction between the upper and middle thirds
of the left ureter lies in close proximity to the vessels. Failure
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FIGURE 10-1. Pelvic abscess resulting from ileocolic anastomotic
leak (white arrow). Extravasated enteric contrast can be seen in the
right pelvis tracking down toward the abscess.



to mobilize the ureter laterally before ligation of the IMA may
result in its inclusion with the vascular pedicle when clamped
and subsequent division. It is good practice to always confirm
the position of the left ureter before and after applying clamps
to the IMA and before division of the vessel. Injury at this
level is usually limited to transection and can be repaired pri-
marily using an end-to-end, spatulated anastomosis per-
formed over a stent. The second point of danger is during
mobilization of the upper mesorectum near the level of the
sacral promontory. It is at this point that the ureters cross over
the bifurcation of the iliac artery and course medially as they
enter the pelvis. The left ureter may be closely associated with
the sigmoid colon and can even be adherent secondary to
prior inflammatory processes. The injury may be tangential

and not readily recognized in the setting of a phlegmon or
abscess. Ureteral stents in this setting are most beneficial in
identifying the injury rather than preventing it. Injury at this
level is usually managed by either primary repair or ligation
of the distal stump and creation of a ureteroneocystostomy
with a Boari flap or psoas hitch repair.

The third point of risk is during the deepest portion of the
abdominal phase of the operation. Anterolateral dissection in
the plane between the lower rectum, pelvic sidewall, and blad-
der base can result in ureter injury at the ureterovesical junc-
tion. The ureter may also be injured at this level during
division of the lateral stalks. The final area of risk is during the
most cephalad portion of the perineal phase of the operation.
If exposure is limited (obese patient, android pelvis), the ureter
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FIGURE 10-2. Endoscopic balloon dilatation of a colorectal anastomotic stricture. A Five-millimeter colorectal anastomotic stricture. B
Balloon dilator inflated. C Result.



may be unknowingly divided near the ureterovesical junction.
In either of these circumstances, the injury can be managed by
creating a ureteroneocystostomy. The ureter is reimplanted
into the bladder by tunneling the ureter through the bladder
wall and creating a mucosa to mucosa anastomosis.

Should ureteral injury occur, the key to minimizing its con-
sequence is immediate (intraoperative) recognition and repair
of the injury. In cases in which a difficult pelvic dissection is
anticipated, because of prior pelvic surgery, inflammation, or
a locally advanced tumor, the preoperative placement of
ureteral stents can be invaluable. Although the literature does
not demonstrate that stents prevent ureteral injuries, palpation
of the stents can aid in localization of the ureters and can also
facilitate identification and repair should injury occur. In
cases in which the surgeon is suspicious of occult injury,
indigo carmine can be administered intravenously. After sev-
eral minutes, the urine will turn blue-green and the operative
field can then be inspected for staining. Unfortunately, the lit-
erature suggests that less than 50% of ureteral injuries are
identified intraoperatively, usually because the injury is not
suspected. Ureteral stents should be used selectively, how-
ever, because their use can lead to complications such as
obstruction secondary to hematoma, perforation, or acute
renal failure.

Urethral Injuries

Iatrogenic injury to the urethra may be the result of
abdominoperineal resection (APR). The injury typically
occurs during the perineal portion of the procedure and usu-
ally involves the membranous or prostatic portion.
Intraoperatively, urethral injury may be recognized by visual-
ization of the Foley catheter through the defect. These injuries
may be difficult to avoid in the presence of a large, deeply
penetrating anterior tumor in which involvement of the
prostate gland can occur. Desmoplastic reaction to the tumor
or edema from neoadjuvant radiation therapy may also
obscure anatomic planes. Small injuries can be repaired at the
time of surgery using 5-0 chromic sutures with the Foley
catheter left in place to stent the repair for 2–4 weeks. Larger
injuries or those not presenting until the postoperative period
(urine draining from the perineal wound) require proximal
urinary diversion via suprapubic catheter and delayed repair.
This should be performed by a skilled urologist with experi-
ence in urethral reconstruction and typically utilizes a gracilis
muscle flap.

Bladder Injury

Bladder injuries are relatively frequent and are, in most cases,
related to resection of an adherent rectosigmoid tumor or
diverticular phlegmon. When created purposefully or recog-
nized immediately, defects in the bladder dome are easily
repaired in two layers with a Foley catheter then left in place
for 7–10 days postoperatively. Before removal, a cystogram

may be obtained to confirm healing. Injuries to the base of the
bladder are more problematic. The major risk of repair in this
situation is occlusion of the ureteral orifice at the trigone. Most
urologists advocate opening of the bladder dome to gain
access to the bladder lumen with subsequent repair of the
trigone injury under direct vision from the interior. Ureteral
patency is confirmed at the conclusion of the repair before
closing the cystotomy. Injuries not recognized at the time of
surgery will present in the postoperative period with urine in
the abdominal cavity, pneumaturia, or fecaluria. Initially, fecal
and urinary diversion may be necessary to temporize the situ-
ation until reoperation can be safely performed. At that time,
takedown of the colovesical fistula is performed with primary
repair of the bladder. If available, omentum should be inter-
posed between the bladder repair and any bowel anastomosis.
Catheter drainage of the bladder is maintained for 1–2 weeks.

Urinary Dysfunction

Urinary dysfunction is one of the most common urinary com-
plications of APR.21 Some degree of voiding difficulty occurs
in up to 70% of patients after APR, but it is usually confined
to the early postoperative period. In most instances, urinary
retention is the result of denervation of the detrusor muscle
causing partial paralysis. Bladder contractility is under
parasympathetic control via pelvic nerve branches originating
from the inferior hypogastric plexus. These nerves can be
injured if the endopelvic fascia is breached, especially during
blunt dissection of the rectum. Temporary dysfunction of
these nerves is nearly universal after APR, even when a
meticulous sharp dissection is used. Most patients, however,
will only require maintenance of a Foley catheter for 5–7 days
postoperatively. In a small percentage of patients, the problem
persists beyond several months and urologic consultation is
required. A small percentage of these patients may require
prostatectomy or even intermittent self-catheterization on a
long-term basis.

Sexual Dysfunction

Recent series report an incidence of sexual dysfunction of
15%–50% in male patients undergoing APR for rectal can-
cer.22–24 This wide range is likely attributable to several fac-
tors such as patient age, preoperative libido, use of adjuvant
radiation therapy, varying definitions of dysfunction, time
point of follow-up, and social barriers preventing a frank dis-
cussion of the problem. The type of dysfunction is dependent
on the pattern of nerve injury. Damage to the superior
hypogastric (sympathetic) plexus during high ligation of the
IMA or to the hypogastric nerves at the sacral promontory
during mobilization of the upper mesorectum, results in ejac-
ulatory problems such as retrograde ejaculation. This is the
most common type of sexual dysfunction seen in male
patients after APR and is also the type most likely to resolve
with time (6–12 months). Damage to the pelvic plexus during
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the lateral dissection or to the nervi erigentes or cavernous
nerves while dissecting the anterior plane (abdominal or peri-
neal phase) may result in erectile dysfunction. The cavernous
nerves arise from branches of the pelvic plexus and course
anterior to Denonvillier’s fascia at the lateral border of
the seminal vesicles. Parasympathetic innervation from these
routes controls the inflow to and retention of blood within
the corpora cavernosa. The important anatomic relations of
the pelvic nerves are illustrated in Figure 10-3.

Risk of injury to these nerves may be reduced by tailoring
the anterior dissection based on the location of the tumor. The
highest risk of parasympathetic nerve injury occurs when dis-
section is performed in the plane anterior to Denonvillier’s
fascia and flush with the posterior aspect of the seminal vesi-
cles and prostate. Whereas some believe that this plane is a
vital part of total mesorectal excision for any low rectal can-
cer, others will only include Denonvillier’s fascia in the resec-
tion specimen for an anterior tumor where it may help obtain
a clear radial margin.25 For posterior tumors, Denonvillier’s
fascia is preserved by dissecting between it and the fascia pro-
pria of the rectum in order to protect the small cavernous
nerves. Using a “nerve sparing” approach to total mesorectal
excision, several authors have reported an incidence of erec-
tile dysfunction of 5%–15% after proctectomy for rectal can-
cer. Factors shown to increase risk are older age, poor

preoperative libido, and low rectal tumor requiring APR (two-
to threefold increase compared with low anterior resection).

Although harder to quantify, sexual dysfunction also occurs
in women after proctectomy. It is characterized by dyspareu-
nia and inability to produce vaginal lubricant and achieve
orgasm. The incidence is lower than that seen in males and
varies between 10% and 20%.26

Female Infertility

Several recent studies have documented decreased fertility in
women who have undergone restorative proctocolectomy for
ulcerative colitis or familial adenomatous polyposis.27,28 The
postoperative infertility rate exceeds 50% in this group when
defined as “one year of unprotected intercourse without con-
ception.” This has important implications in both preoperative
patient counseling and in the modification of operative tech-
nique to minimize the effect of pelvic adhesions on fertility.
Women of childbearing age should be informed of this
potential complication before elective restorative proctocolec-
tomy because it may influence the timing of surgery. In
addition, because pelvic adhesions are thought to interfere
with egg transit from the ovary to the fallopian tube, measures
to minimize their occurrence may be of benefit. Tacking the
ovaries to the anterior abdominal wall outside of the pelvis
and wrapping the adnexa with an anti-adhesion barrier sheet
are frequently used techniques but there are no data to support
their efficacy.

Trapped Ovary Syndrome

Trapped ovary syndrome is a fairly common complication
after restorative proctocolectomy in young women. The adhe-
sions that form after ileal pouch-anal anastomosis trap the
ovaries in the pelvis and cover the fallopian tubes. With each
ovulatory cycle, there is release of fluid into the pelvic cavity
defined by these adhesions. As fluid accumulates and the cav-
ity expands, patients will complain of pelvic or lower abdom-
inal pain relevant to the side of the trapped ovary. A CT scan
or ultrasound will reveal a cystic lesion in the pelvis contain-
ing no air and with no surrounding inflammatory reaction.
Operative findings are a cyst containing clear or tan fluid, sur-
rounded by adhesions and with the ovary attached. Treatment
consists of unroofing and evacuation of the cyst, pelvic adhe-
siolysis, and suspension of the ovary to the pelvic brim or iliac
fossa with sutures. Trapped ovary syndrome may be pre-
vented by suspending the ovaries at the time of restorative
proctocolectomy and by placement of an adhesion barrier
film in the pelvis.

Small Bowel Obstruction

Perhaps the most critical components in the management of
patients with bowel obstruction are the recognition and pre-
vention of the disastrous effects of bowel ischemia. Timely
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FIGURE 10-3. Anatomic relations of the pelvic nerves. Damage to the
superior hypogastric plexus during high ligation of the IMA or to the
hypogastric nerves at the sacral promontory during mobilization of
the upper mesorectum results in retrograde ejaculation. Damage to
the pelvic plexus during the lateral dissection or to the nervi eri-
gentes or cavernous nerves while dissecting the anterior plane may
result in erectile dysfunction.



surgical intervention, before the development of transmural
necrosis, will limit complications and improve outcome. In
one recently published series of more than 1000 patients
undergoing surgery for small bowel obstruction, nonviable
strangulated bowel was present at laparotomy in only 16% of
cases but the risk of death in this group was increased four-
fold.29 It is also important to distinguish between early (< 30
days) and late postoperative small bowel obstruction.

Presentation and Diagnosis

Nausea and vomiting, colicky pain, abdominal bloating, and
obstipation are the hallmark signs of small bowel obstruction.
The degree to which each of these contributes to the clinical
picture will depend on the location, degree, and duration of
the obstruction.

The commonly regarded hallmarks of strangulated bowel
are fever, tachycardia, leukocytosis, sepsis, peritoneal signs,
and the presence of continuous as opposed to intermittent
pain. If any of these are found, the suspicion of ischemia
should be high. These signs may also be found in patients
without strangulation and are, therefore, nonpathognomonic.
In many cases, however, this determination is not made until
laparotomy, and timely surgical intervention in symptomatic
patients may be the best means of avoiding the progression to
bowel ischemia. This fact is underscored by a report from
Sarr and colleagues30 who found that the traditional clinical
parameters frequently used to predict strangulation were nei-
ther sensitive nor specific. Nearly one-third of patients with
strangulation were not diagnosed until the time of surgery.

Radiographic Studies

Plain Radiographs

An acute abdominal series is the initial imaging study per-
formed in most patients suspected of having small bowel
obstruction and consists of both upright and supine abdomi-
nal films and an upright chest X-ray. Typical findings include
dilated, air-filled loops of small bowel, air-fluid levels, and an
absence or paucity of colonic air. These findings may be
absent, however, when the obstruction is proximal or the
dilated bowel loops are mostly fluid filled. The sensitivity of
plain radiographs in detecting small bowel obstruction is
approximately 60%. The findings of pneumatosis intestinalis
or portal vein gas is worrisome for advanced bowel ischemia.

CT Scan

Abdominopelvic CT scanning is increasingly used as a pri-
mary imaging modality in patients suspected of having small
bowel obstruction. In addition to establishing the diagnosis,
CT may also be able to precisely define a transition point and
reveal secondary causes of obstruction such as tumor, hernia,
intussusception, volvulus, or inflammatory conditions such as

Crohn’s disease and radiation enteritis. CT may also reveal
closed loop obstructions or signs of progressing ischemia
such as bowel wall thickening, pneumatosis, or portal vein
gas. Several studies have shown that the sensitivity of CT in
diagnosing small bowel obstruction approaches 90%–100%.

Contrast Studies

Contrast studies using water-soluble agents are frequently
used in patients with acute small bowel obstruction. In
patients with distal small bowel obstruction, a contrast enema
is an efficient means by which colonic obstruction can be
excluded. Antegrade studies of the small bowel can help to
differentiate partial from complete obstruction, and may
therefore predict the need for surgical intervention. In fact,
some authors have used small bowel contrast studies as a
“screening test” for patients presenting with adhesive obstruc-
tions. Failure of contrast material to reach the colon by 24
hours is used as an indication for prompt surgical exploration.
Several studies have also shown that the antegrade adminis-
tration of contrast agents may speed the resolution of partial
small bowel obstruction, presumably through an osmotic
effect. However, conflicting data also exist and the therapeu-
tic effects of the small bowel contrast study remain to be
defined.

Initial Therapy and Nonoperative Management

Once the diagnosis of small bowel obstruction is made, the
patient is admitted to the hospital. Those with peritonitis, per-
foration, or signs of ischemic bowel are immediately prepared
for laparotomy with expeditious correction of fluid and elec-
trolyte deficits. A urinary catheter is inserted to guide resus-
citation with the end points being resolution of tachycardia
and hypotension and/or achieving a urine output of at least 0.5
cc/kg/h. Broad-spectrum antibiotic coverage is initiated. A
nasogastric tube is inserted preoperatively to decompress the
stomach, because these patients are at risk for aspiration on
induction of general anesthesia.

If signs of perforation or ischemia are not present, a trial of
expectant management may be undertaken. Patients with par-
tial small bowel obstructions secondary to adhesions will
resolve with a nonoperative approach in 80% of cases.31–33

The success rate for patients initially presenting with com-
plete obstruction is significantly lower. The nonoperative
management of small bowel obstruction consists of fluid and
electrolyte replacement, bowel rest, and tube decompression.
The debate between standard nasogastric tube versus long
nasoenteric tube decompression has mostly settled in favor of
the nasogastric tube. This is in part attributable to the fact that
long tubes with mercury-weighted tips (Miller-Abbott) are no
longer available for use (because of concern about the ele-
mental Mercury) and have been replaced with a balloon-
tipped tube (Gowen tube) that requires endoscopic placement.
Long tubes are more difficult to place, requiring special
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expertise, serial radiographic studies, or endoscopy to guide
insertion. There has been some recent resurgence in interest in
the use of nasoenteric tubes, mostly among radiologists.
Indications for long tube management of small bowel
obstruction include early postoperative obstruction and recur-
rent partial obstruction where the transition point is difficult
to identify on contrast studies.

Narcotic analgesics may be administered to comfort the
patient, but not to the point of diminishing mental status. The
practice of withholding pain medication to avoid masking the
signs of perforation or ischemia is probably unnecessary.
Serial abdominal examinations (ideally just before the next
dose of analgesics) should be performed to assess for increas-
ing tenderness or the presence of peritoneal signs. Any
change in the patient’s condition that suggests developing
bowel ischemia mandates exploratory laparotomy. In general,
a nonoperative course may be followed for 24–48 hours. If the
obstruction has not resolved within that time period, it is
unlikely to do so and laparotomy is advised.

Decision to Operate

Several studies have attempted to define certain criteria that
would reliably predict the presence or absence of strangulated
bowel. Unfortunately, none have been shown to be particu-
larly accurate and the best tool remains sound clinical
judgment. Certainly, patients with fever, peritonitis, pneumo-
peritoneum, or overt sepsis should undergo emergent laparo-
tomy because these are hard signs of transmural bowel
necrosis. The presence of early ischemia, however, is much
more difficult to discern. It is not uncommon for patients with
small bowel obstruction to present with tachycardia, relative
hypotension, mild acidosis, and leukocytosis, all of which
may be secondary to dehydration. These patients should be
aggressively rehydrated with isotonic intravenous fluids and
the above parameters should be reassessed. Persistence of any
of these signs after fluid resuscitation should prompt immedi-
ate laparotomy. Adherence to this simple algorithm should
minimize the progression to strangulation while limiting the
number of unnecessary laparotomies.

Distinguishing between partial and complete obstruction is
also a key element in deciding which patients should be taken
for early operation. As stated above, the likelihood of resolu-
tion of a complete obstruction with expectant management is
low (20%). Delaying operative therapy until after a nonviable
strangulation or perforation has occurred will substantially
increase the mortality rate. Although this distinction may be
difficult to make clinically, there are some useful caveats. The
passage of stool or flatus cannot be relied on as an accurate
predictor because patients with complete obstruction may
continue to pass stool and flatus until the bowel distal to the
site of obstruction is evacuated. However, if this continues for
more than 12 hours after the onset of obstructive symptoms,
the likelihood of complete obstruction is diminished. The pas-
sage of large volumes of nonbloody, watery stool along with

vomiting and distension is pathognomonic for partial small
bowel obstruction. The onset of flatus, however, usually sig-
nals the beginning of resolution of the obstruction because
flatus is produced from swallowed air.

Surgical Technique

After the adequacy of resuscitation is confirmed and broad-
spectrum antibiotics active against enteric pathogens are
administered, the peritoneal cavity is entered through a mid-
line incision. This is a point in the operation where the risk of
inadvertent enterotomy is very high because bowel loops are
distended and often adherent to the undersurface of the
abdominal wall. Once the fascia is encountered, the applica-
tion of gentle pressure with the bevel of the scalpel blade,
rather than a cutting stroke, is used to breach the peritoneal
cavity. Using this technique, it is usually possible to recognize
an adherent bowel loop before enterotomy occurs.

In the most favorable scenario, a single constricting band
will be encountered that can be sharply divided to relieve the
obstruction. In the worst cases, the peritoneal cavity will be
totally obliterated by scar tissue. An orderly and systematic
approach to adhesiolysis is advised in these instances. First,
the underside of the midline scar is cleared so that the entire
length of the incision can be opened if necessary. Next, adhe-
sions to the abdominal wall are dissected laterally until both
paracolic gutters are reached. This will allow the placement of
a self-retaining retractor to facilitate exposure. In cases in
which bowel distension is severe, needle decompression may
be used to gain additional working space. Particularly severe
adhesions that defy identification of the bowel and peritoneal
surfaces (“frozen abdomen”) may be injected with saline
through a fine-gauge needle to separate the surfaces and thus
facilitate adhesiolysis. Attention is then turned to the pelvis
where the most difficult adhesions are often encountered.
Rather than separating individual bowel loops at this stage,
the small bowel residing in the pelvis should be mobilized
“en-masse” by lysing adhesions to the pelvic structures in an
anterior to posterior manner in order to roll the mass of intes-
tine up and out of the pelvis. The final portion of this stage of
the operation involves mobilizing the plane between the small
bowel mesentery and the retroperitoneum until the duodenum
is encountered. Only at this point are all adhesions between
individual bowel loops lysed in order to free the entire length
of the small intestine. The bowel is then inspected for any
coexisting pathology and for enterotomies or serosal tears
created in the course of mobilization.

Assessment of bowel viability is usually possible by using
the triad of color, peristalsis, and mesenteric pulsations. In
cases in which these signs are questionable, the ischemic seg-
ment should be wrapped in warm, wet packs and viability
reassessed after 15 minutes. If viability is still in doubt, use of
the Doppler probe or systemic injection of fluorescein dye
followed by inspection of the bowel under a Wood’s lamp
may aid in decision making. If the area in question is a short
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segment, it may be best to proceed with resection. If an exten-
sive segment of questionable viability is present, then a sec-
ond-look operation 24 hours later should be planned before
committing the patient to a massive small bowel resection.

There is some debate as to the need for complete adhesiol-
ysis when the point of obstruction is encountered early in the
operation. It is our policy to divide the majority of adhesions
if this can be done safely. This will facilitate inspection of the
entire length of the small bowel and allows for the placement
of anti-adhesion barriers if desired (see below).

Special Situations

Early Postoperative Bowel Obstruction

Early postoperative bowel obstruction is generally defined as
mechanical obstruction occurring within 1 month of abdomi-
nal or pelvic surgery. This condition is special in that attempts
at relaparotomy in the early postoperative period frequently
result in disastrous complications. The mantra of “never let
the sun rise or set on a patient with bowel obstruction” should
not be broadly applied in this group. An intense inflammatory
response usually begins within the abdomen at 7–10 days
postoperatively and persists for at least 6 weeks. If forced to
operate during this period of time, the surgeon is likely to
encounter dense hypervascular adhesions that may obliterate
the peritoneal cavity. The risk of enterotomy and subsequent
fistulization is extremely high. In addition, vascular or
extensive serosal injury of the bowel may lead to massive
resections. Therefore, immediate reoperation for early post-
operative bowel obstruction is not advised, especially consid-
ering the fact that the development of strangulation in this
setting is extremely rare. These patients should be managed
conservatively with nasogastric or long tube suction and intra-
venous fluids. If resolution does not occur within the first 5–7
days, a percutaneous gastrostomy tube may be placed for
longer-term decompression, and the patient is started on
hyperalimentation. Patients may be discharged from the hos-
pital on this regimen and laparotomy performed in 6 weeks if
the obstruction has not resolved. However, if peritonitis or
signs of sepsis are present initially or develop during the
course of nonoperative therapy, a CT scan should be per-
formed immediately. Any abscess or fluid collection caused
by an enteric leak can be percutaneously drained and a con-
trolled enterocutaneous fistula established. Exploration is
usually only required in cases of ischemic or necrotic bowel.
There is a place for very early exploration within the first 10
days postoperatively if obstruction is recognized promptly.
The adhesions encountered during this time period have not
usually become severe and can be dealt with safely.

Anastomotic “Overhealing”

Anastomotic overhealing is a rare cause of postoperative
small bowel obstruction. It is most often attributable to early

adhesion and healing of the staple lines of the linear cutter
between the limbs of a functional end-to-end/side-to-side
anastomosis. This is best prevented by maximally distracting
the two staple lines as the transverse staple line is placed to
close the enterotomy made to introduce the side-to-side sta-
pler. When this occurs in the early postoperative period, it will
be easily diagnosed with a water-soluble contrast study, espe-
cially if administered via a long tube near the point of
obstruction. The treatment should be conservative initially
and may include long tube decompression. In some cases, the
balloon-tipped catheter itself has broken through the healing
web and relieved the obstruction. In the case of an obstructed
ileocolic anastomosis, colonoscopic balloon dilatation may be
carefully used. Operative intervention should be a last resort
and usually requires resection and reanastomosis.

Prevention of Adhesions

More than 90% of patients undergoing abdominal surgery
will develop some degree of intraabdominal adhesions.
Adhesion formation can occur wherever the visceral or pari-
etal peritoneum has been disturbed. Once an area of injury is
established, fibrin is deposited and then organizes to form a
matrix for collagen deposition. Bowel motility and endoge-
nous lubricants attempt to counteract this process, but in most
cases, adhesions will eventually result as the deposited colla-
gen matures. As discussed earlier, the progression from early
to mature adhesions usually takes approximately 6 weeks.

Several strategies have been developed to minimize, pre-
vent, or influence adhesion formation. Gentle handling of tis-
sues, avoiding the deposition of talc by wearing powder-free
gloves, and copious lavage of the peritoneal cavity at the con-
clusion of the operative procedure are simple means that
should be used in all cases. In instances in which particularly
severe adhesion formation can be anticipated, for instance
patients with multiple recurrences of small bowel obstruction,
the use of long intestinal tubes placed at the conclusion of sur-
gery to “splint” the bowel open during adhesion formation
has been advocated. This is usually accomplished by inserting
a Baker tube via a proximal jejunostomy.

Recently, several chemoprophylactic agents have been
developed in an attempt to reduce or eliminate adhesions
through a barrier mechanism. The best studied of these is a
bioresorbable membrane of modified sodium hyaluronate and
carboxymethylcellulose. A large multicenter study by Becker
et al.34 has shown that this material substantially reduces the
extent, incidence, and severity of adhesion formation. Its effi-
cacy in reducing the incidence of adhesive bowel obstruction
has recently been reported.35 However, the decrease in inci-
dence of bowel obstruction from 3.4% in the control group to
1.8% in the treatment group is of uncertain clinical signifi-
cance. The use of adhesion barriers in patients at high risk
for subsequent reoperation because of disease or previous
adhesions may be justified by the likely improvement in the
ease and safety of the subsequent abdominal reentry and
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explorations. One of the problems with the barrier material is
that it only prevents adhesions between the surfaces where
it is applied.

Pelvic Bleeding

Serious pelvic bleeding may be encountered during proctec-
tomy and is usually caused by injury to the presacral venous
plexus or the internal iliac vessels or their branches. Although
rare, pelvic bleeding can be a devastating event and is a sig-
nificant cause of operative mortality. Presacral venous hemor-
rhage is especially challenging because the anatomy and
fragility of the presacral venous plexus make control of bleed-
ing difficult. Attempts at electrocoagulation or suture ligation
of these vessels usually results in an increase in bleeding and
is not advised. Direct finger pressure should be used to gain
temporary control of bleeding while allowing the anesthesia
team to “catch up” with the resuscitation. Once the patient is
stabilized, several methods exist for permanent hemostasis.
The most common of these is the use of sterile thumbtacks or
specially designed “occluder pins” that are driven into the
sacrum at right angles and directly over the site of bleed-
ing.36,37 If this is unsuccessful, a rectus abdominus muscle
flap may be rotated down into the pelvis based on the inferior
epigastric pedicle. Heavy sutures are then placed on either
side of the sacrum and tied down to compress the rectus flap
against the sacrum to tamponade the bleeding.38 Other meth-
ods to control presacral bleeding have also been described39–42

such as removing a 2 × 2 cm square of rectus muscle and tack-
ing this to the sacrum with absorbable sutures placed on either
side of the bleeding site and tied tightly to secure the muscle
patch. Application of electrocautery to the muscle then pro-
duces a secure coagulum on the surface of the bleeding
venous plexus. If these measures fail, pelvic bleeding may be
controlled by packing several laparotomy sponges tightly into
the pelvis with the ends being brought out through the lower
portion of the abdominal wound. The abdomen is then closed
and the patient is taken to the intensive care unit for blood
transfusion, fluid resuscitation, correction of coagulopathy,
and general support. After 24–48 hours, the patient is returned
to the operating room for removal of the packs.43

Wound Infection and Intraabdominal Abscess

Wound Infection

Because of the large bacterial content of the colon (1010

anaerobes and 108 aerobes/gram of stool), wound infection
rates are high after colorectal surgical procedures.44,45 The
introduction of an oral antibiotic preparation before surgery
by Nichols and Condon reduced wound infection rates from
40% historically to the present day level of 5%–10%. In many
centers, a single parenteral dose of antibiotics at induction has
replaced the more complicated “Nichol’s prep.” Several

single-agent or combination choices exist, each with adequate
gram-negative and anaerobic coverage. Risk factors for
wound infection have been identified and include malnutri-
tion, diabetes mellitus, immunosuppression, age >60 years,
American Society of Anesthesia score >2, fecal contamina-
tion, length of hospitalization before surgery, and extensive
surgery.46 Recently, there is a growing body of literature that
shows that mechanical bowel preparation does not decrease
the incidence of wound infection. Several metaanalyses have
examined this question and are in agreement.47–49 The largest
and most recent also found that the risk of anastomotic leak
was actually increased in patients receiving a bowel prepara-
tion (odds ratio 1.75).50

Wound infections typically present on or around the fifth
postoperative day and are characterized by erythema, warmth,
tenderness, fever, and purulent drainage. Initial treatment con-
sists of opening a portion of the skin incision over the area of
maximal change to allow drainage. Antibiotics are not pre-
scribed unless there is cellulitis present. If a significant
amount of necrotic tissue is present, it should be débrided.
Once the wound is adequately drained, a packing regimen is
begun and the wound is allowed to heal by secondary inten-
tion. Large wounds may be treated with application of a vac-
uum-assisted wound closure device. After the wound has
been débrided by several days of wet to dry dressing changes,
the vacuum-assisted closure device is applied (V.A.C.; KCI
Therapeutic Services, San Antonio, TX). The advantages of
this system are simplification of wound care and quicker clo-
sure. The dressing only needs to be changed every 4–5 days
and wounds typically close within several weeks.

Several situations require more aggressive treatment. Deep
infection involving the rectus muscle and fascia may occur
and result in dehiscence. These patients should be taken back
to the operating room for debridement of the necrotic fascial
edges and repair of the dehiscence. Invasive wound infections
with either clostridium perfringens or beta-hemolytic strepto-
coccus is a potentially life-threatening complication. These
infections may have an atypical presentation in that they can
occur within the first 1–2 days after surgery and may be asso-
ciated with minimal skin changes. The combination of fever
and unusually severe wound pain early in the postoperative
course should prompt opening of the skin incision. A necro-
tizing infection is suggested by the drainage of thin gray fluid.
The key to timely diagnosis and treatment of these severe
infections is a high level of suspicion. The patient should be
taken to the operating room for a thorough wound explo-
ration. All devitalized tissue should be removed and the fas-
cia excised back to healthy, bleeding edges. Broad-spectrum
antibiotic coverage should include high-dose penicillin.

Intraabdominal Abscess

Intraabdominal abscesses can result from anastomotic leaks,
enterotomies, or spillage of bowel contents at the time of sur-
gery. Patients will usually present with fever, leukocytosis,
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and abdominal or pelvic pain 5–7 days after surgery. The
diagnostic modality of choice is a CT scan of the abdomen
and pelvis performed with intravenous and oral contrast (and
rectal contrast in the patient with a colorectal anastomosis).
The finding of a fluid collection with a thickened, enhancing
rim and surrounding inflammatory stranding is diagnostic.
Air bubbles may also be present in the collection. Proximity
to a staple line and the presence of contrast material in the
abscess suggest an anastomotic leak as its cause.

Most intraabdominal or pelvic abscesses can be success-
fully treated with percutaneous catheter drainage performed
under ultrasound or CT guidance. Intravenous antibiotics
should also be administered. The CT scan is repeated 48
hours after drainage to assess its efficacy. Further follow-up is
usually performed by contrast studies obtained by injecting
the drainage catheter. Once the abscess cavity has collapsed
and no fistula to the bowel is identified, the catheter can be

safely removed. Some abscesses cannot be drained percuta-
neously because of their location and lack of a safe “radi-
ographic window” for drainage. Reported success rates for
percutaneous drainage of intraabdominal abscesses range
from 65% to 90% and depend on size, complexity, etiology,
and microbial flora.51–54

Perineal Wound Infection

Perineal wound infection and delayed healing are major
causes of morbidity after APR with the incidence ranging
from 11% to 50%.55–58 The rigidity of the lower pelvis com-
bined with wide resection of the perineal soft tissues and lev-
ator muscles is mostly to blame, because this results in dead
space cephalad to the skin closure which is easily infected.59

Technical modifications that may help reduce the incidence of
perineal wound problems include reapproximation of the
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FIGURE 10-4. Technique of intersphincteric proctectomy. A The mucosa overlying the intersphincteric groove is incised near the dentate line
and the dissection is carried cephalad between the internal and external sphincters. B This results in retention of the external sphincters and
levators which are then able to be closed in the midline C.



subcutaneous tissues, suction drainage of the pelvis (with or
without irrigation) to prevent hematoma formation and result-
ant fibrosis,60 and filling of the dead space with an omental
pedicle graft.61–65 The area of raw surface deep in the pelvis
also frequently fills with small bowel and may lead to small
bowel obstruction. The bowel can be excluded from the pelvis
by closing the pelvic peritoneum when possible, pulling the
uterus posteriorly to close the defect, or by rotating the cecum
into the pelvis. The use of absorbable mesh has also been
described, but this has been associated with multiple reports of
obstruction and fistulization. If possible, based on oncologic
factors, a cuff of levator muscle can be left by incising the
pelvic floor just outside of the external sphincter muscle. This
should always be possible for small rectal cancers. This allows
closure of the levator muscles in the midline and prevents dead
space formation and perineal hernia. Several risk factors for
perineal wound complications have been identified. Foremost
among these is the use of neoadjuvant radiation therapy. In one
study, the incidence of perineal wound infection increased
from 13% to 34% with the addition of preoperative radiation
whereas the rate of nonhealing at 30 days increased from 19%
to 51%. Rates of perineal wound complications were even
higher if intraoperative radiation was used.66 Other factors are
long operative time (>300 minutes), intraoperative hypother-
mia, and fecal contamination during the perineal dissec-
tion.67,68 Patients with anorectal Crohn’s disease are also at
increased risk when undergoing APR for rectal cancer.
However, an intersphincteric dissection in patients with
inflammatory bowel disease allows closure of the external
sphincter and may improve wound healing (Figure 10-4).

If infection does occur, the skin should be opened to allow
drainage and a program of wet to dry packing begun. A vac-
uum-assisted closure device can then be placed, as described
above. In cases in which a chronic perineal sinus develops,
closure of the defect will require wound debridement and
myocutaneous flap reconstruction with gracilis, inferior glu-
teus, or rectus abdominus muscle.
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11
Benign Anorectal: Hemorrhoids
José R. Cintron and Herand Abcarian

Anatomy

Hemorrhoids are cushions of specialized, highly vascular tis-
sue found within the anal canal in the submucosal space. The
term “hemorrhoidal disease” should be reserved for those vas-
cular cushions that are abnormal and cause symptoms in
patients. These cushions of thickened submucosa contain
blood vessels, elastic tissue, connective tissue, and smooth
muscle.1 The anal submucosal smooth muscle (Treitz’s mus-
cle) originates from the conjoined longitudinal muscle (see
Figure 11-1). These smooth muscle fibers then pass through
the internal sphincter and anchor themselves into the submu-
cosa, thereby contributing to the bulk of the hemorrhoids and
suspending the vascular cushions at the same time.2 Some of
the vascular structures within the cushion when examined
microscopically lack a muscular wall. The lack of a muscular
wall characterizes these vascular structures more as sinusoids
and not veins. Studies have shown that hemorrhoidal bleeding
is arterial and not venous because hemorrhage from disrupted
hemorrhoids occurs from presinusoidal arterioles that commu-
nicate with the sinusoids in this region.1 This is supported by
the bright red appearance and the arterial pH of the blood.3 The
venous plexus and sinusoids below the dentate line which con-
stitute the external hemorrhoidal plexus drain primarily via the
inferior rectal veins into the pudendal veins which are
branches of the internal iliac veins. Venous drainage also
occurs to a lesser extent via the middle rectal veins to the inter-
nal iliac veins. This overlying tissue is somatically innervated
and is therefore sensitive to touch, pain, stretch, and tempera-
ture. The subepithelial vessels and sinuses above the dentate
line which constitute the internal hemorrhoid plexus are
drained by way of the middle rectal veins to the internal iliacs.

The vascular cushions within the anal canal contribute to
anal continence and function as a compressible lining that
protects the underlying anal sphincters. Additionally, the
cushions are critical in providing complete closure of the
anus, further aiding in continence. As an individual coughs,
strains, or sneezes, these fibrovascular cushions engorge and
maintain closure of the anal canal to prevent leakage of stool

in the presence of increased intrarectal pressure. These cush-
ions account for approximately 15%–20% of the anal resting
pressure.4 Additionally, this tissue likely supplies important
sensory information that enables individuals to discriminate
between liquid, solid, and gas, further aiding in continence.
It is essential to consider that while undertaking any treat-
ment for hemorrhoidal disease the fibrovascular cushions are
a part of normal anorectal anatomy and are important in the
continence mechanism. Therefore, surgical removal may
result in varying degrees of incontinence particularly in indi-
viduals with marginal preoperative control. There are three
main vascular cushions that are found anatomically in health
as well as in disease. The cushions are located in the left lat-
eral, right anterior, and right posterior positions of the anus.
This specific configuration has been shown in cadaver
studies to be present only 19% of the time.1 Most individuals
have additional smaller accessory cushions present in
between the main cushions. This anatomic configuration
apparently bears no relationship to the terminal branching of
the superior rectal artery. The position of hemorrhoids within
the anal canal, however, remains remarkably consistent. The
configuration of these cushions is quite constant and borne
out by the fact that the same configuration can be found in
children, the fetus, and even in the embryo.1 The topographic
location of pathology around the anus should be described in
anatomic terms (anterior, posterior, right lateral, left lateral,
etc.) and not by the numbers on the face of a clock. In this
way, regardless of whether the patient is in a prone, supine,
or lateral position, the pathology can always be accurately
located.

Etiology

Etiologic factors thought to be contributory to the pathologic
changes in the vascular cushions include constipation, pro-
longed straining, irregular bowel habits, diarrhea, pregnancy,
heredity, erect posture, absence of valves within the hemor-
rhoidal sinusoids, increased intraabdominal pressure with
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obstruction of venous return, aging (deterioration of anal sup-
porting tissues), and internal sphincter abnormalities. Patients
with hemorrhoid disease have been shown to have increased
anal resting pressures when compared with controls.5,6 This
increased resting pressure returns to normal after hemor-
rhoidectomy, but it is unclear whether the hemorrhoids are the
cause of this increase.7 Manometry also shows the presence of
increased ultra slow waves in patients with hemorrhoid dis-
ease but the exact significance of this is unclear.8 In pregnant
women, approximately 0.2% require an urgent hemorrhoidec-
tomy for incarcerated and prolapsed hemorrhoids.9 Rigorous
proof of the theories mentioned, however, is lacking. One of
the most important etiologic theories is the “sliding anal cush-
ion theory.”1 Thompson concluded that a sliding downward of
the anal lining is responsible for the development of hemor-
rhoids. Repeated stretching of the anal supporting tissues
(submucosal Treitz’s muscle and elastic connective tissue
framework) which normally functions to anchor and suspend
the anal canal lining causes fragmentation of the supporting
tissues and subsequent prolapse of the vascular cushions.
Furthermore, straining and irregular bowel habits may be
associated with engorgement of the vascular cushions making
their displacement more likely. This theory is further sup-
ported by histologic studies that have shown deterioration of
the anal supporting tissues by the third decade of life.10

Additionally, vascular changes that seem to be associated
with the development of hemorrhoids include increased
arteriovenous communications, vascular hyperplasia, and
increased neovascularization with increased CD105
immunoactivity.3,5,11

Epidemiology

The reported prevalence of hemorrhoids in the United States
is 4.4%, peaking between the ages of 45 and 65. Increased
prevalence rates are seen in Caucasians and in individuals
with higher socioeconomic status.12 Whether this is second-
ary to differences in health-seeking behavior rather than true
prevalence remains to be proven. The prevalence of hemor-
rhoids is reported to have decreased during the later half of
the 20th century; however, this is based on population-based
surveys and needs to be interpreted with caution because it
reflects self-reporting of symptoms without corroboration via
physical examination.13

Classification

Hemorrhoids are divided into two types, external and internal.
External hemorrhoids are located in the distal one-third of the
anal canal, distal to the dentate line, and are covered by ano-
derm (modified squamous epithelium lacking any skin
appendages) or by skin. Internal hemorrhoids are located prox-
imal to the dentate line and are covered by columnar or transi-
tional epithelium. Because this overlying tissue is viscerally
innervated, it is not sensitive to touch, pain, or temperature,
making it easily amenable to office procedures. Internal hem-
orrhoids are further subclassified into degrees based on size
and clinical symptoms as initially reported by Banov et al.14

(see Table 11-1). Mixed or combined hemorrhoids are defined
as the presence of both internal and external hemorrhoids.

Symptoms

Patients with anal complaints from whatever etiology fre-
quently present at the office complaining of “hemorrhoids or
piles.” Many patients referred or coming into the office com-
plaining of “hemorrhoids” frequently are found to have other
anal problems such as pruritus ani, anal fissures, fistulas, and
skin tags. A careful history and physical examination includ-
ing anoscopy by an experienced individual is mandatory and
will frequently lead to the correct diagnosis. The presence,
quantity, frequency, and timing of bleeding and prolapse
should be noted. Patients with hemorrhoid disease may com-
plain of bleeding, mucosal protrusion, pain, mucus, dis-
charge, difficulties with perianal hygiene, a sensation of
incomplete evacuation, and cosmetic deformity.5,15 A thor-
ough dietary and medication history should also be done
because certain medications, diets, and or dietary indiscre-
tions cause or exacerbate constipation or diarrhea.

Symptoms from external hemorrhoids are usually second-
ary to thrombosis and physical examination shows a tender,
bluish-colored lump at the anus distal to the dentate line
associated with acute pain. Thrombosed external hemorrhoids
can bleed secondary to pressure necrosis and subsequent

FIGURE 11-1. Anal cushion showing Treitz’s muscle derived from the
conjoined longitudinal muscle of the anal canal.



ulceration of the overlying skin. External skin tags are folds
of skin that arise from the anal verge. These tags may be the
end result of prior episodes of thrombosed external hemor-
rhoids. Enlarged skin tags or external hemorrhoids may inter-
fere with anal hygiene leading to perianal burning or pruritus.

Internal hemorrhoids are painless unless thrombosis, stran-
gulation, gangrene, or prolapse with edema occurs. Despite
what is written, patients will frequently come to the office
complaining of “painful hemorrhoids” even when none of
these conditions exist. Once other sources of pain are ruled
out, careful inquiry regarding the description of their pain fur-
ther elucidates that patients frequently describe their anal pain
as “burning” in nature. This may be secondary to perianal irri-
tation from mucous or fecal leakage leading to secondary pru-
ritus ani. Bleeding from internal hemorrhoids is bright red and
associated with bowel movements. The bleeding usually
occurs at the end of defecation. The patient may complain of
blood dripping or squirting into the toilet or blood on the toi-
let tissue. Bleeding may also be occult leading to guaiac-pos-
itive stools or rarely to anemia. Prolapse of the hemorrhoid
cushions may manifest itself as an anal mass, mucous dis-
charge, or a sensation of incomplete evacuation. The exam-
iner should ascertain whether the hemorrhoids reduce
spontaneously or require manual reduction.

Differential Diagnosis

Because most patients that come into the office or emergency
room with anal symptomatology complain of “hemorrhoids,”
it is important to rule out other causes (see Table 11-2). If the
patient’s main complaint is anal pain, then other diagnoses
should routinely be sought unless thrombosis or prolapse of
hemorrhoids is obvious. The causes of pain are almost invari-
ably found in pathology distal to the dentate line, i.e., fissure,
abscess, fistula, external hemorrhoid thrombosis, or prolapsed
thrombosed internal hemorrhoids.

Examination

After a general patient assessment, the patient is ideally
examined in the prone jackknife position on a proctologic
table. Patients with a history suggestive of hemorrhoid dis-
ease with an unremarkable examination in the prone jackknife
position should be examined in a sitting position on the com-
mode while asking the patient to strain. Oftentimes, pathol-
ogy is uncovered when gravity assists in the examination. In
patients who are unable to tolerate the jackknife position
(morbidly obese, pregnant, elderly, patient with knee or hip
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TABLE 11-1. Classification of internal hemorrhoids

First degree Second degree Third degree Fourth degree

Finding Bulge into the lumen Protrude at the time of a bowel Protrude spontaneously or with Permanently prolapsed and 
of the anal canal ± movement and reduce bowel movement, require irreducible
painless bleeding spontaneously manual replacement

Symptoms Painless bleeding ● Painless bleeding ● Painless bleeding ● Painless or painful bleeding
● Anal mass with defecation ● Anal mass with defecation ● Irreducible anal mass
● Anal burning or pruritus ● Feeling of incomplete evacuation ● Feeling of incomplete evacuation

● Mucous leakage ● Mucous leakage
● Fecal leakage ● Fecal leakage
● Perianal burning or pruritus ani ● Perianal burning or pruritus ani
● Difficulty with perianal hygiene ● Difficulty with perianal hygiene

Signs ● Bright red bleeding ● Bright red bleeding ● Bright red bleeding ● Bright red bleeding
● Bleeding at end of ● Prolapse with defecation ● Blood drips or squirts into toilet ● Blood drips or squirts into toilet

defecation ● Prolapsed hemorrhoids reduce ● Prolapsed hemorrhoids 
● Blood drips or squirts manually always out

into toilet ● Perianal stool or mucous ● Perianal stool or mucous
● Bleeding may be occult ● Anemia extremely rare ● Anemia extremely rare

TABLE 11-2. Differential diagnoses

Acute pain Chronic pain Bleeding Pruritus or discharge Lump or mass

Possible ● Fissure ● Fissure ● Fissure ● Fistula ● Abscess
diagnoses ● Abscess ● Abscess ● Polyps ● Anal warts ● Skin tags

● Fistula ● Fistula ● Colorectal cancer ● Anal incontinence ● Anal tumor
● Thrombosed ● Anal stenosis ● Inflammatory ● Rectal prolapse ● Rectal tumor

hemorrhoid ● Anal Crohn’s bowel disease ● Pruritus ani ● Rectal polyps
● Thrombosed ● Proctitis ● Hypertrophied ● Rectal prolapse

hemorrhoid ● Internal anal papilla ● Anal Crohn’s
hemorrhoids ● Prolapsed hemorrhoid ● Prolapsed anal 

● Ruptured thrombosed papilla
external hemorrhoid ● Thrombosed or 

prolapsed hemorrhoid



joint pathology, pulmonary disease) or when a proctologic
table is not available, examination should be performed in the
modified left lateral (Sims) position. The location of all anal
pathology is described anatomically (anterior, posterior, left
lateral, right lateral, etc.) and not by the numbers on the face
of a clock. In this way, the pathology can easily be located
regardless of what position the patient is in. Calmly reassure
your patients at the start of the examination and routinely dis-
cuss what you are about to do before actually carrying out
anal inspection, palpation, digital rectal examination,
anoscopy, and proctoscopy, which should be performed on all
patients if feasible.

Gentle spreading of the buttocks allows careful inspection
of the squamous portion of the anal canal as well as the peri-
anal, genital, perineal, and sacrococcygeal regions. Skin tags,
external hemorrhoids, fissures, fistulas, infection, hemorrhoid
prolapse, mucosal prolapse, rectal prolapse, tumors, skin
lesions, thrombosis, and rashes all can be diagnosed on care-
ful visual inspection if present. Palpation of the perianal
region can localize pain, tenderness, induration, or masses.
Digital examination gently performed localizes pain, masses,
abscesses, and assesses sphincter tone. Anoscopy permits
visualization of the anoderm and internal hemorrhoidal cush-
ions. Anoscopy is best performed with a side-viewing
anoscope especially when hemorrhoid ligation is being con-
sidered. A multi-slotted anoscope is also available and was
developed to facilitate the synchronous exposure and place-
ment of multiple hemorrhoid bands without the need to repo-
sition the anoscope. This may offer less postligation pain and
decreased need for repeat ligation in comparison to the con-
ventional anoscope for banding.16 Although the degree of pro-
lapse may be ascertained if the patient is asked to strain, a
more accurate assessment of prolapse can be made if inspec-
tion takes place while the patient is sitting and straining on a
commode. Proctoscopy or flexible sigmoidoscopy must be
performed when possible to assess the rectum and lower
colon for neoplasms and inflammatory bowel disease.

At a minimum, all patients with anorectal complaints must
undergo anoscopy, rigid proctosigmoidoscopy, and/or flexible
sigmoidoscopy and further work-up depends on findings at
physical examination, patient age, and history. Although
patients may be too uncomfortable to undergo these proce-
dures at the initial visit, it is important that they are performed
before discharging the patient from your care. Sole reliance
on a patient’s description of hematochezia to make a diagno-
sis is inaccurate and further workup is warranted.17 Practice
guidelines from the American Society for Gastrointestinal
Endoscopy and the Society for Surgery of the Alimentary
Tract suggest, at a minimum, anoscopy and flexible sigmoi-
doscopy for bright-red rectal bleeding.18 Total colon examina-
tion via colonoscopy or air-contrast barium enema is
indicated when no source is evident on anorectal examination,
the bleeding is atypical for hemorrhoids, anemia or
Hemoccult-positive stool is present, or significant risk factors
for colonic neoplasia exist (age, family history, or personal

history of polyps).18–20 Because hemorrhoids are rarely the
cause of anemia (0.5 patients/100,000 population), total colon
examination is indicated even in the very young patient.21,22

Patients less than 40 years of age with hemorrhoid disease
compatible with their symptomatology probably require no
further work-up. Patients older than 40 years of age with min-
imal hemorrhoid disease, additional symptoms, or positive
family history for colorectal cancer should undergo a total
colon examination with either a colonoscopy or double con-
trast barium enema to identify other etiologies for bleeding
that are not obvious on initial examination.

Treatment

Treatment for symptomatic internal hemorrhoids varies from
simple reassurance to operative hemorrhoidectomy.
Treatments are classified into three categories: 1) dietary and
lifestyle modification; 2) nonoperative/office procedures; and
3) operative hemorrhoidectomy. In general, less symptomatic
hemorrhoids, such as those that cause only minor bleeding,
can be treated with simple measures such as dietary modifi-
cation, change in defecatory habits, or office procedures.
More symptomatic hemorrhoids such as third or fourth degree
are more likely to require operative intervention.

Dietary and Lifestyle Modification

Because prolonged attempts at defecation, either secondary to
constipation or diarrhea, have been implicated in the develop-
ment of hemorrhoids, the main goal of this treatment is to
minimize straining at stool. This is usually achieved by
increasing fluid and fiber in the diet, recommending exercise,
and adding supplemental fiber agents (psyllium) to the diet in
patients unable to consume sufficient amounts of fiber in their
diets. Despite common teaching, little good evidence exists
regarding the benefit of fiber in preventing or managing hem-
orrhoid disease. Reduced hemorrhoidal bleeding has been
shown with the use of psyllium in a double-blind, placebo
controlled trial; however, other studies are less favorable.23–26

Psyllium works in conjunction with water to add moisture to
the stool and subsequently decrease constipation. Psyllium
may also be therapeutic in treating diarrhea. It may add bulk
to liquid stools therefore increasing the consistency and
decreasing the volume. Dietary modification with fiber sup-
plementation (psyllium, methylcellulose, calcium polycar-
bophil) is one of the mainstays of therapy for patients with
hemorrhoidal disease. In the majority of cases, symptoms of
bleeding and pain improve over a 6-week period. A diet high
in fiber (20–35 g/day) including the consumption of plenty of
fruits and vegetables is recommended especially if the patient
has a history of constipation or straining. A common problem
with fiber supplementation is noncompliance because of
either poor palatability or symptoms of bloating, increased
flatus, and abdominal cramps. Compliance is improved by
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starting at lower doses and slowly increasing the quantity of
fiber ingested until the desired stool consistency is achieved.
Some common fiber products currently available are listed in
Table 11-3. If dietary modification fails to relieve symptoms,
then further therapy is indicated (see Table 11-4).

Frequently, a change in defecatory habits will resolve
symptoms. Oftentimes, simply asking an individual to curtail
reading on the commode resolves the hemorrhoidal symp-
toms. Lifestyle and dietary modifications along with ruling
out proximal sources of bleeding are all that is required for
the majority of patients complaining of hemorrhoidal disease.

Medical Therapy

Rigorous levels of evidence do not exist to support the use of
topical therapies, whether physical or pharmacologic (sitz
baths, anesthetics, phlebotonics, corticosteroids, or ice). Most
studies have used poor methods with lack of controls, multi-
ple associated components, and heterogeneous preparations.
Therefore, firm recommendations cannot be made at the time
of the writing of this chapter. Cochrane reviews on related
registered Cochrane titles are listed in Table 11-5.27–29

Despite the lack of any rigorous evidence, probably the
most effective topical treatment for the relief of symptoms
comes in the way of warm (40°C) sitz baths. Soaking time
should be limited (15 minutes) to prevent edema of the peri-
anal and perineal skin. The application of ice packs to the anal
region also may relieve symptoms and is acceptable provided
that contact time is not prolonged. Pharmaceutical prepara-
tions such as creams, ointments, foams, and suppositories
have little pharmacologic rationale in the management of
hemorrhoidal disease. Suppositories never remain within the
anal canal and usually end up in the lower rectum where they
may provide an emollient effect or lubrication to the stool.
Popular topical soothing agents are frequently combined with
corticosteroids and or anesthetics. Although individuals may
report empirical symptomatic benefit with their use, patients
must be advised against prolonged use because of possible
local allergic effects or sensitization of the skin.

There have been several phlebotonics that have been evalu-
ated in the literature. Citrus bioflavonoids and related sub-
stances are widely used in Europe to treat diseases of the blood
vessels and lymph system, including hemorrhoids, chronic
venous insufficiency, leg ulcers, easy bruising, nosebleeds, and
lymphedema after breast cancer surgery. These compounds are
thought to work by strengthening the walls of blood vessels,
increasing venous tone, lymphatic drainage, and normalizing
capillary permeability. The major bioflavonoids found in citrus
fruits are diosmin, hesperidin, rutin, naringin, tangeretin, dios-
metin, narirutin, neohesperidin, nobiletin, and quercetin.
Flavonoids are reported to have numerous health benefits.
They are the natural pigments in fruits and vegetables. Our
body cannot produce bioflavonoids. Diosmin (Daflon) is
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TABLE 11-4. Management of internal hemorrhoids by classification

Treatments First degree Second degree Third degree Fourth degree Acute prolapse with thrombosis

Dietary X X X X X
Banding X X X
Sclerotherapy X X X
Infrared coagulation X X X
Excisional hemorrhoidectomy X X Emergent
Stapled hemorrhoidopexy X X X (?)
Multiple thrombectomies X

and multiple bandings

TABLE 11-3. Fiber supplements

Type of fiber Trade name Available fiber

Psyllium Metamucil™ 3.4 g/teaspoon
Metamucil capsules™ 0.52 g/capsule
Konsyl™ 6.0 g/teaspoon

Methylcellulose Citrucel™ 2.0 g/dose
Calcium polycarbophil FiberCon™ 0.5 g/capsule

Konsyl fiber tablets™ 0.5 g/tablet

TABLE 11-5. Registered Cochrane review titles on hemorrhoid management

Cochrane review title Author Primary aim

Laxatives and topical treatments Alonso-Coello and Lopez-Yarto27 To determine the efficacy of laxatives and topical treatments in 
for hemorrhoids27 improving the symptoms derived from symptomatic hemorrhoids

Nonoperative treatment for Thaha, Campbell, and Steele28 To determine the long-term therapeutic efficacy of various non-
hemorrhoidal disease28 operative  treatment methods in controlling hemorrhoidal symptoms

Phlebotonics for hemorrhoids29 Alonso, Johanson, Lopez-Yarto,29 To determine the efficacy of phlebotonics in improving the 
and Martinez symptoms  derived from symptomatic hemorrhoids

Circular stapled anopexy versus Thaha, Campbell, Staines, To assess stapled anopexy with excisional methods
excisional hemorrhoidectomy for Nyström, Steele180–182

the treatment of hemorrhoidal disease



probably the best studied but has not been approved for use in
the United States.30–32 Other phlebotonics include:

Natural products: flavonoids;33,34 rutosides35–37 (troxerutin,
buckwheat herb extract, Ruscus aculeatus), diosmine,
hidrosmin, gingko biloba, saponosides; escin (horse chest-
nut seed extract).

Synthetic products: calcium dobesilate, naftazone, ami-
naftone, chromocarbe, and others: iquinosa, flunarizine,
sulfomucopolysaccharide.

Calcium dobesilate (calcium 2,5-dihydroxybenzenesul-
fonate) is a drug with previously demonstrated efficacy in the
treatment of diabetic retinopathy and chronic venous insuffi-
ciency. These beneficial effects of the drug are related to its
ability to decrease capillary permeability, platelet aggrega-
tion, and blood viscosity and to increase lymphatic transport.
A randomized, double-blind, controlled study was conducted
to investigate the efficacy of oral calcium dobesilate therapy
in treating acute attacks of internal hemorrhoids. Twenty-nine
well-documented adult patients with first- or second-degree
internal hemorrhoids were treated with calcium dobesilate for
2 weeks, whereas 16 patients received only a high-fiber diet
to serve as control. The symptom and anoscopic inflammation
scores obtained with calcium dobesilate treatment were sig-
nificantly better than those with diet only (P = .0017 and P =
.0013, respectively). Together with recommendations about
diet and bowel discipline, oral calcium dobesilate treatment
provided efficient, fast, and safe symptomatic relief from
acute symptoms of hemorrhoidal disease. This symptomatic
healing is associated with a significant improvement in the
anoscopically observed inflammation.38 Symptomatic
improvement has been shown in other studies but results are
not always consistent, especially when fiber is included.30–32,39

Office Treatments

Rubber Band Ligation

Rubber band ligation is a method of tissue fixation and one of
the most widely used techniques in the United States. It can
be used to treat first-, second-, and third-degree internal hem-
orrhoids. The most common method currently in use for the
outpatient treatment for hemorrhoids was originally described
by Barron40 in 1963. He reported satisfactory results in 150
patients, the majority of which were treated in the outpatient
setting. The rubber band is placed on the redundant mucosa a
minimum of 2 cm above the dentate line which causes stran-
gulation of the blood supply to the banded tissue, which
sloughs off in 5–7 days leaving a small ulcer that heals and
fixes the tissue to the underlying sphincter. Rubber band liga-
tion is frequently recommended for individuals with first- or
second-degree hemorrhoids and, in some circumstances,
third-degree hemorrhoids.

Several commercially available types of hemorrhoid liga-
tors are available including a suction ligator (McGown™,

Pembroke Pines, FL) (see Figure 11-2A) that draws the hem-
orrhoid tissue into the ligating barrel via suction, and closing
the handle inserts a band around the hemorrhoid.41 The
advantage of this ligator is that only one hand is required for
placement of the band, making an assistant unnecessary for
the procedure. The disadvantage of the suction ligator is that
the ligating barrel is smaller than other ligators, hence less tis-
sue is banded. With the conventional ligators, an atraumatic
clamp is used to draw hemorrhoid tissue into the barrel of the
ligator and a small rubber band is placed (see Figure 11-2B).
A disadvantage compared with the suction ligator is that two
hands are required for placement of a band necessitating an
additional assistant for the procedure. An advantage is that a
greater amount of excess hemorrhoid tissue can be eliminated
with these ligators. Ligation of internal hemorrhoids using an
endoscopic variceal ligator has been shown to be safe and
reportedly controls bleeding and prolapse in approximately
95% and 90% of patients, respectively, with a major compli-
cation rate of less than 4%.42–44 Malposition of bands utilizing
the endoscopic ligator approach requiring their removal has
been reported as high as 5% in patients.43 Cost effectiveness
of this endoscopic ligation procedure has not been compared
with hemorrhoid banding with traditional instruments. An
alternative device developed for hemorrhoid banding consists
of a disposable syringe-like hemorrhoid ligator, invented to
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FIGURE 11-2. Banding an internal hemorrhoid. A The internal hem-
orrhoid is teased into the barrel of the ligating gun with a McGown
suction ligator, or B a McGivney type ligator. C The apex of the
banded hemorrhoid is well above the dentate line in order to mini-
mize pain. (Reprinted from Beck D, Wexner S. Fundamentals of
Anorectal Surgery. 2nd ed. Copyright 1998, with permission from
Elsevier.)



simplify the banding procedure for both patient and surgeon45

(see Figure 11-3). This single-operator ligator, with its own
suction mechanism, was designed for use without the need of
an assistant or an anoscope. By pointing the ligator directly
toward the appropriate site and by measuring the distance
from the anal margin using reference markings on the ligator,
the bands can be placed accurately in a blind manner inside
the rectum for the treatment of symptomatic internal hemor-
rhoids. Before the band is discharged, rotating the ligator 180

degrees while applying suction will alert the operator if the
application site is not appropriate. O’Regan45 reported a 97%
success rate with two major complications (one episode of
bleeding and one of perianal sepsis) in 480 patients.

Rubber band ligation can be performed safely with the
patient in various positions; however, the prone jackknife
position provides the best exposure. Anesthesia is not
required for this procedure. Rectal preparation with enemas
is not required but may be used if desired. A standard
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FIGURE 11-3. A O’Regan disposable banding system (Medsurge Medical Products Corp., Vancouver, Canada). B, C Technique of internal
hemorrhoid ligation using the O’Regan ligating system.



commercially available ligator, good lighting, and a slotted
anoscope are all that is required. The largest hemorrhoid bun-
dle is routinely banded first. A single or double band is placed
on one hemorrhoid bundle. Care is taken to place the band at
least 2–3 cm above the dentate line approximately at the level
of the anorectal ring or apex of the hemorrhoid. It is impera-
tive to avoid banding too close to the dentate line or incorpo-
rating internal sphincter into the ligator because this can
potentially lead to severe pain or pelvic sepsis. It has been
shown that multiple hemorrhoid groups can be banded at a
single session with no significant increase in morbidity when
compared with single ligation.16,46–50 Some surgeons prefer
banding one group initially to monitor patient response and
then perform multiple bandings at a subsequent session if the
initial banding was well tolerated.

Patients are instructed that normal activities may be
resumed immediately after banding and they may experience
a feeling of incomplete evacuation or anal pressure.
Approximately 5–7 days after the procedure, the banded tis-
sue sloughs off at which time the patient may notice a small
amount of bleeding. Patients should be advised to avoid
aspirin or platelet-altering drugs after banding for a period of
7–10 days to minimize delayed hemorrhage; however, there is
no level I evidence to support this recommendation. It is an
absolute contraindication to band patients on sodium warfarin
or heparin therapy because subsequent sloughing of tissue
may lead to massive hemorrhage.

Complications of hemorrhoid banding include pain, throm-
bosis, bleeding, and life-threatening perineal or pelvic sepsis.
The most common complication of rubber band ligation is
pain, which is reported in 5%–60% of patients.21,48,51–53 Pain
is usually minor and relieved with sitz baths and analgesics. A
dull, persistent ache is common for the first 1–2 days after
banding. Significant anal pain is rare but is often secondary to
a malpositioned rubber band placed too close to the dentate
line. If the pain is experienced immediately after the banding,
then the rubber band can be removed with a hooked cutting
probe or hooked scissors. The subsequent development of
aching pain is generally treated with sitz baths and analgesics.
Constipation should be avoided during this period because it
has been shown to worsen the outcome of rubber band liga-
tion.54 Rarely, hemorrhoid banding can result in thrombosis of
internal and external hemorrhoids resulting in significant
pain. Bleeding when it occurs is generally minor and occurs
immediately after banding or 7–10 days later when the band
falls off. Massive bleeding is a rare occurrence but may
require operative intervention to control persistent hemor-
rhage. This may be minimized by having patients withhold
aspirin or other nonsteroidals during the postbanding period.
Other complications such as abscess, thrombosis, band slip-
page, priapism, and urinary dysfunction occur in less than 5%
of patients.55 There have been several reported cases of life-
threatening perineal and/or pelvic sepsis after hemorrhoid
banding.56–58 This necrotizing perineal or pelvic sepsis is rare
but mandates emergent attention. The triad of increasing pain,

fever, and urinary dysfunction or retention either alone or
together suggests the diagnosis.59 These patients require
intensive care unit admission, intravenous antibiotics, emer-
gent examination under anesthesia, and debridement of all
necrotic tissue. The risk of necrotizing infection seems to be
increased in individuals with immune compromised states,
including patients with uncontrolled acquired immunodefi-
ciency syndrome, neutropenia, and severe diabetes mellitus.60

Although the evidence is anecdotal in nature, caution is rec-
ommended in selecting these patients for rubber band ligation
treatment.

Success rates with rubber band ligation will vary depending
on length of follow-up, degree treated, and criteria for suc-
cess.21,49,53,61 Approximately two-thirds to three-quarters of all
individuals with first- and second-degree hemorrhoids respond
to banding although this may need to be repeated at a later
date.54,62,63 More than one banding session is usually required.
The majority of patients experience relief of symptoms with-
out further treatment. As previously mentioned, hemorrhoids
can be banded at a single session or at multiple sessions. A ret-
rospective study comparing single versus multiple banding
identified greater discomfort (29% versus 4.5%) and more
vasovagal symptoms (12.3% versus 0%) with multiple hemor-
rhoids being banded at a single session.49 Bat et al.55 prospec-
tively studied complications in 512 patients undergoing
hemorrhoid banding. Minor complications developed in 4.6%
of patients including pain, band slippage, mucosal ulcer, and
priapism. Hospitalization for major complications was neces-
sary in 2.5%, and included massive hemorrhage, severe pain,
urinary retention, and perianal sepsis. Savioz et al.62 investi-
gated relapse rates after banding in 92 individuals. They found
23% of patients required repeat banding over 5 years and 32%
at 10 years, and believed hemorrhoid banding to be a durable
procedure. Bayer et al.64 followed 2934 patients banded over
a 12-year period. Seventy-nine percent required no further
therapy, whereas 18% required repeat banding because of
recurrence. Hemorrhoidectomy was necessary in 2.1% related
to persistent symptoms.

Infrared Photocoagulation, Bipolar Diathermy, 
and Direct-Current Electrotherapy

These techniques rely on coagulation, obliteration, and scar-
ring which eventually produce fixation of the hemorrhoid tis-
sue. Infrared photocoagulation utilizes infrared radiation
generated by a tungsten-halogen lamp applied onto the hem-
orrhoid tissue through a solid quartz light guide65 (Redfield
Corporation, Montvale, NJ) (see Figure 11-4). The infrared
coagulator light is converted to heat which coagulates tissue
protein and evaporates water from cells leading to inflamma-
tion, eschar formation, and eventual scarring which assists in
fixation of the hemorrhoid group.

The amount of destruction depends on the intensity and the
duration of application. The procedure is performed by apply-
ing the tip of the infrared coagulator near the apex of the
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hemorrhoid for a 1.0- to 1.5-second pulse of energy.
Approximately three to four applications per hemorrhoid are
performed and one to three hemorrhoids undergo treatment
per session.53 The application of the tip to the hemorrhoid
produces a 3- to 4-mm2-diameter area of coagulation with a
depth of penetration of approximately 2.5 mm that ulcerates
and scars in 2 weeks providing fixation of the hemorrhoid and
cessation of bleeding66 (see Figure 11-5). Complications are
very infrequent and may include pain or fissure secondary to
inappropriate placement of the tip too close to the dentate line

or bleeding caused by excessive application of the probe tip.
The infrared coagulator works best with small, bleeding, first-
and second-degree hemorrhoids. It has been described to be
slightly less painful than rubber banding.67 In three random-
ized trials, hemorrhoid bleeding was successfully controlled
in the majority of patients with first- and second-degree
hemorrhoids.53,66,67

Bipolar diathermy or coagulation (BICAP; Circon ACMI,
Stamford, CT) is essentially electrocautery in which the heat
does not penetrate as deeply as in monopolar coagulation.68,69

The diathermy is applied in 1-second pulses at approximately
20 watts until the underlying tissue coagulates. The depth of
injury is 2.2 mm and, unlike infrared photocoagulation, the
depth does not increase with multiple applications at the same
site which frequently is necessary.66,69 First-, second-, and
third-degree hemorrhoids have been treated with success rates
varying from 88% to 100% whereas up to 20% of patients
may need excisional hemorrhoidectomy for prolapsing
tissue.21,51,66,68–70

Direct-current electrotherapy is applied through a probe
placed via an anoscope onto the mucosa at the apex of the
hemorrhoid. Application of the 110-volt direct current is set
to the maximal tolerable level (approximately 16 mA) and
then left in place for approximately 10 minutes.51,69–73

Multiple treatments are required to the same site in up to 30%
of patients with second- and third-degree hemorrhoids.71

Adequate control of bleeding in up to 88% of patients is
obtained when adequate current levels and contact time are
used.51,69 This technique, however, has not been widely
accepted primarily because of the lengthy treatment times and
limited effect in higher-degree hemorrhoids.73 Reported com-
plications include pain, ulcer formation, and bleeding.

Sclerotherapy

This office method relies on the injection of chemical agents
into hemorrhoids that create fibrosis, scarring, shrinkage, and
fixation of the hemorrhoid by obliterating the vascularity with
a sclerosant solution. This procedure takes minutes to perform
in the office and does not require anesthesia. Frequently used
agents include 5% phenol in oil, 5% quinine and urea, or
hypertonic salt solution. Approximately 2–3 mL of the scle-
rosant is injected into the submucosa of each hemorrhoid
bundle at least 1 cm proximal to the dentate line with a 25-
guage spinal needle or specialized hemorrhoid needle
(Gabriel). Care should be taken to avoid intramucosal or
intramuscular injection in order to prevent mucosal sloughing
with ulceration or excessive pain, respectively. Sclerotherapy
should not be performed in the face of anorectal infection or
with prolapsed thrombosed hemorrhoids. Sclerotherapy can
be used in patients on long- or short-term anticoagulation.
Repetitive sclerotherapy should be used with caution because
of the potential of scarring and stricture formation.
Complications are infrequent and usually related to incorrect
placement of the sclerosant.53,74 Rarely, a patient may develop

164 J.R. Cintron and H. Abcarian

FIGURE 11-4. Infrared coagulator IRC2100™ (Redfield Corporation,
Rochelle Park, NJ).

FIGURE 11-5. Infrared photocoagulation. The infrared photocoagula-
tor creates a small thermal injury. Thus, several applications are
required for each hemorrhoidal column. [Reprinted from Beck D.
Hemorrhoids. Handbook of Colorectal Surgery. 2nd ed. Copyright
2003 by Taylor & Francis Group LLC (B). Reproduced with per-
mission of Taylor & Francis Group LLC (B) in the format Textbook
via Copyright Clearance Center.]



impotence, urinary symptoms, or an abscess secondary to a
misplaced injection or granulomatous reaction to the oil-
based sclerosant.75 Sclerotherapy works best for first- and
second-degree hemorrhoids. Walker et al.53 reported a 30%
recurrence rate of symptoms 4 years after initial successful
injection. Khoury et al.76 performed a prospective, random-
ized study in 120 consecutive patients looking at single ver-
sus multiple phenol injections for the treatment of
hemorrhoids in patients who have had prior medical therapy.
Results from that study showed that injection sclerotherapy,
whether single or multiple, is an effective form of therapy for
patients with first- or second-degree hemorrhoids with
improvement or cure in almost 90% of patients.76 Another
randomized, prospective study, however, showed no differ-
ence in bleeding rates at 6 months follow-up when comparing
sclerotherapy plus bulk laxative to bulk laxative alone.77

Anal Dilatation or Stretch

This method of treating hemorrhoids by manual dilatation of
the anus was reported and popularized by Lord in 1968.78

Although it has had its proponents, primarily in European
countries, subsequent reports have shown endosonographic
evidence of sphincter injury as well as high rates of associated
incontinence especially with long-term follow-up.79–81 In
addition to its higher failure rate in comparison to surgical
hemorrhoidectomy, and because of the risk of incontinence,
most authorities advocate abandoning this approach for the
treatment of hemorrhoids.81,82

Cryotherapy

Cryotherapy is based on the concept that freezing the internal
hemorrhoid at low temperatures can lead to tissue destruction.
A special probe is required through which nitrous oxide at 
−60° to −80°C or liquid nitrogen at −196°C is circulated.
Initial enthusiasm with cryotherapy essentially has disap-
peared because of very disappointing results. The procedure is
time consuming and associated with a foul-smelling profuse
discharge, irritation, and pain.83–85 Furthermore, improper
application can lead to anal stenosis and or incontinence from
sphincter destruction. The procedure should no longer be
recommended for the treatment of internal hemorrhoids.

External Hemorrhoids

Acute Thrombosis

Patients with a thrombosed external hemorrhoid typically
present with complaints of a painful mass in the perianal
region. The pain is frequently described as burning in nature.
The pain associated with the abrupt onset of an anal mass usu-
ally peaks at around 48 hours and subsides significantly after
the fourth day (see Figure 11-6). The skin overlying the
thrombosed hemorrhoid may necrose and ulcerate, resulting
in bleeding, discharge, or infection.

Treatment should be aimed at relief of pain. The manage-
ment will depend, therefore, on the patient’s symptoms at the
time seen. If the pain is intense, then excision of the throm-
bosed external hemorrhoid should be offered. If the pain is
subsiding, then conservative nonoperative management is
warranted. Nonoperative treatment consists of warm sitz
baths, nonconstipating analgesics, and bulk-producing fiber
supplements. Anoscopy and proctoscopy to rule out associ-
ated anorectal disease are postponed to a later date when the
patient is not in acute pain.

The operative treatment of a thrombosed external hemor-
rhoid demands excision of the entire thrombus. This can be
done in the clinic, office, or emergency room under local
anesthesia (0.5% lidocaine mixed with equal amounts of
0.25% bupivacaine containing 1:200,000 epinephrine). The
overlying skin and surrounding area are prepped with
Betadine swabs or alcohol and then anesthetized. A small
radial elliptical incision is performed directly over the throm-
bosed hemorrhoid and the thrombus is excised in total with
the aid of a fine scissors and forceps. Hemostasis is obtained
with either Monsel’s solution (ferric subsulfate) on cotton-
tipped applicator or with silver nitrate. Although the skin
edges can be reapproximated loosely with absorbable sutures,
leaving the wounds open to heal by secondary intention gives
greater assurance that rethrombosis will not occur in the same
location. Postoperatively the patients are given a prescription
for analgesics, instructed to take warm sitz baths two to three
times daily, and to take bulk-producing fiber supplements.

Operative Hemorrhoidectomy

Hemorrhoidectomy is indicated for patients with sympto-
matic combined internal and external hemorrhoids who have
failed or are not candidates for nonoperative treatments. This
would include patients with extensive disease, patients with
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FIGURE 11-6. Timing of excision of a thrombosed external hemor-
rhoid.



concomitant conditions such as fissure or fistula, and patients
with a preference for operative therapy. Only about 5%–10% of
patients need surgical hemorrhoidectomy.15,86 Recurrence with
operative hemorrhoidectomy is uncommon and hemorrhoidec-
tomy is the most effective treatment for hemorrhoids, espe-
cially those that are third degree.87,88 Hemorrhoidectomy can be
performed using a variety of techniques or instruments; how-
ever, most are variants of either a closed or open technique.89,90

The Milligan-Morgan technique (open) is widely used in the
United Kingdom (Figure 11-7). It involves excision of the
external and internal hemorrhoid components leaving the skin
defects open to heal by secondary intention over a 4- to 8-week
period.90 The Ferguson hemorrhoidectomy (closed) involves
excision of the external and internal hemorrhoid components
with closure of the skin defects primarily (Figure 11-8).89

Circular excision of the internal hemorrhoids and prolaps-
ing rectal mucosa proximal to the dentate line has also been

described for the surgical management of hemorrhoids
(Whitehead procedure, Figure 11-9).91–94 This technique
involves circumferential excision of hemorrhoidal veins and
mucosa beginning at the dentate line and proceeding proxi-
mally. It was used often in Great Britain but has fallen out of
favor. It is rarely used in the United States because of techni-
cal difficulties and the potential for ectropion but has attracted
the attention of some surgeons using a modification of the
original technique.93,95

Table 11-6 lists four randomized prospective studies com-
paring open versus closed hemorrhoidectomy.96–99 The major-
ity of trials showed no difference in pain, analgesic use,
hospital stay, and complications, whereas complete wound
healing shows mixed results. There essentially seems to be no
difference in both techniques and, therefore, recommenda-
tions for either should be based on surgeon experience and
patient preference.

166 J.R. Cintron and H. Abcarian

FIGURE 11-7. Open (Milligan-Morgan) hemorrhoidectomy. A
External hemorrhoids grasped with forceps and retracted outward. 
B Internal hemorrhoids grasped with forceps and retracted outward
with external hemorrhoids. C External skin and hemorrhoid excised
with scissors. D Suture placed through proximal internal hemorrhoid
and vascular bundle. E Ligature tied. F Tissue distal to ligature is
excised. Insert depicts completed three bundle hemorrhoidectomy.

FIGURE 11-8. Modified Ferguson excisional hemorrhoidectomy. A
Double elliptical incision made in mucosa and anoderm around hem-
orrhoidal bundle with a scalpel. B The hemorrhoid dissection is care-
fully continued cephalad by dissecting the sphincter away from the
hemorrhoid. C After dissection of the hemorrhoid to its pedicle, it is
either clamped, secured, or excised. The pedicle is suture ligated. D
The wound is closed with a running stitch. Excessive traction on the
suture is avoided to prevent forming dog ears or displacing the
anoderm caudally.



One of the most significant obstacles to patients seeking sur-
gical management of their hemorrhoids is postoperative pain.
Narcotics are often required to control pain and patients are fre-
quently not back to their usual activities including work for 2–4
weeks.100–103 A number of trials have looked at results with a
variety of different excision techniques including scissors,
diathermy, laser, bipolar diathermy (LigaSure™; Valleylab,
Boulder, CO), and the ultrasonically activated scalpel.104–117

Although some of these newer instruments have come into
vogue for performing operative hemorrhoidectomy such as the
Harmonic Scalpel® or LigaSure™ device, no long-term results
have been published utilizing these modalities104,105,113 (see
Tables 11-7 and 11-8). Furthermore, the additional costs
accrued through the use of this equipment and the lack of doc-
umented superior results with these techniques precludes rec-
ommendation for routine use. The majority of randomized
trials have shown no difference between diathermy or scissor
excision hemorrhoidectomy106,116,117 (see Table 11-7). Laser
hemorrhoidectomy was initially suggested to be associated
with decreased postoperative pain; however, a randomized trial
comparing Nd:YAG laser versus cold scalpel did not detect any
difference.107–109 Furthermore, the trial reported increased costs
and decreased wound healing with use of the laser.109

Other strategies or procedures developed in an attempt to
reduce postoperative pain include use of limited incisions,
suturing the vascular pedicle without any incisions, perform-
ing a concomitant lateral internal sphincterotomy, use of
metronidazole, using anal sphincter relaxants, injecting local
anesthetics, using anxiolytics, and parasympathomimetics.
All these strategies, however, have had mixed results and
therefore cannot be recommended for routine use.118–127

Complications associated with hemorrhoidectomy include
urinary retention (2%–36%), bleeding (0.03%–6%), anal
stenosis (0%–6%), infection (0.5%–5.5%), and incontinence
(2%–12%).86,107,109,128–134

Another method recently developed to reduce pain and
treat hemorrhoidal disease has recently come into favor. Over
the past 6–7 years, stapled “hemorrhoidectomy” has been
developed as an alternative to standard Ferguson or Milligan-
Morgan hemorrhoidectomy mainly because of the pain asso-
ciated with traditional hemorrhoid surgery. It was first alluded
to by Pescatori et al.135 for mucosal prolapse but refined by
Longo136 using a specially developed circular stapling device
(see Figure 11-10). The procedure involves the use of a spe-
cially designed circular stapler (Ethicon Endo-Surgery),
which performs a circumferential resection of mucosa and
submucosa above the hemorrhoids and then staples closed the

defect (see Figure 11-11). This procedure is more of a hem-
orrhoidopexy than a hemorrhoidectomy and is also known by
other names (stapled anopexy, stapled prolapsectomy, stapled
circumferential mucosectomy). None of the hemorrhoids are
necessarily removed by this procedure, rather they are simply
returned to their physiologic position. The preservation of the
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TABLE 11-6. Randomized, prospective studies of open versus closed hemorrhoidectomy

Author N Pain Complete wound healing Analgesics Hospital stay Complications

Ho 67 n.s. O > C n.s. n.s. n.s.
Carapeti 36 n.s. n.s. n.s. n.s. n.s.
Arbman 77 n.s C > O n.s. n.s. n.s.
Gencosmanoglu 80 C > O C > O C > O n.s. C > O

C, close; O, open; n.s., not significant.

FIGURE 11-9. Whitehead hemorrhoidectomy. A Suture placed
through proximal internal hemorrhoid for orientation. Excision
started at dentate line and continued to proximal bundle. B Internal
hemorrhoidal tissue excised above ligated bundle. C Vascular tissue
excised from underside of elevated anoderm. D End of anoderm
reapproximated with sutures to original location of dentate line. E
Completed procedure.



anal cushions within the anal canal may in fact contribute to
the low rate of incontinence after this operation. This proce-
dure can be used for patients with all degrees of hemorrhoids,
however is best reserved for patients with second- and third-
degree hemorrhoids that do not respond to banding and
fourth-degree hemorrhoids that are reducible under anesthe-
sia.137 The cost and anesthetic risks do not make stapling a
practical option for grade 1 and 2 disease, which should con-
tinue to be treated with traditional methods. The stapling

device cuts and staples well above the dentate line, therefore
postoperative pain is minimal, and usually absent. The sta-
pling procedure does not create any external wounds.

A number of randomized, controlled trials comparing sta-
pled hemorrhoidopexy with conventional hemorrhoidectomy
have been published as well as reviewed and are listed in
Table 11-9.100–103,138–149 Cochrane review on a registered
Cochrane title comparing stapled anopexy with excisional
methods is pending. The majority of studies show that stapled
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TABLE 11-8. Randomized, prospective studies of ultrasonic scalpel (Harmonic) versus diathermy hemorrhoidectomy

Author N OR time Postoperative pain QOL Complications

Khan 30 n.s. Day 1 = n.s. Day 7 HS > D n.s. n.s.
Tan 50 n.s. n.s. ? n.s.
Armstrong 50 ? H < D ? n.s.
Chung* 86 NS H < BS n.s. n.s.

H < S

H, Harmonic Scalpel; D, diathermy; n.s., not significant; BS, bipolar scissors; S, scissors; QOL, quality of life.
*This study compared results between the ultrasonic scalpel and either bipolar scissors or regular scissors.

FIGURE 11-10. Second generation PPH-03 hemorrhoid stapler.
Shown are 33-mm hemorrhoidal circular stapler, suture threader, cir-
cular anal dilator, and pursestring suture anoscope. (Reprinted with
permission from Ethicon Endo-Surgery.)

FIGURE 11-11. Stapled anoplasty (procedure for prolapse and
hemorrhoids). A Retracting anoscope and dilator inserted. B Mono-
filament pursestring suture (eight bites) placed using operating
anoscope approximately 3–4 cm above anal verge. C Stapler inserted
through pursestring. Pursestring suture tied and ends of suture manip-
ulated through stapler. D Retracting on suture pulls anorectal mucosa
into stapler. E Stapler closed and fired. F Completed procedure.

TABLE 11-7. Randomized, prospective studies of LigaSure™ versus diathermy hemorrhoidectomy

Author N Operative time Blood loss Hospital Stay Postoperative pain Complications

Jayne 40 L < D L < D L < D n.s. n.s.
Palazzo 34 L < D ? n.s. n.s. n.s.
Franklin 34 L < D ? n.s. L < D ?

L, LigaSure™; D, diathermy; n.s., not significant; ?, not reported; N, number.



hemorrhoidopexy is less painful, and allows earlier return to
work compared with conventional hemorrhoidectomy. A sys-
tematic review of stapled hemorrhoidopexy concluded that
the procedure was as safe as conventional hemorrhoidectomy
and was associated with shorter operative time, convales-
cence, and postoperative disability.150 Senagore et al.149

reported results from a U.S. multicenter, randomized,
prospective study on stapled anopexy versus Ferguson hem-
orrhoidectomy at the American Society of Colon and Rectal
Surgeons annual meeting in 2003. The results showed less
pain, less pain at bowel movement, less analgesic use, and
fewer re-treatments, with similar symptom control in compar-
ison to Ferguson hemorrhoidectomy. Despite these early
encouraging results and safety profile, several serious com-
plications have been reported including rectal perforation,

retroperitoneal sepsis, and pelvic sepsis.151,152 Other studies
have indicated the presence of smooth muscle fibers in the
excised specimens as well as a 14% incidence of internal
sphincter fragmentation in those procedures in which the
standard 37-mm anal dilator is used.153,154 What long-term
sequelae this may have remains to be seen.

The main complication of the procedure is bleeding from
the staple line, which can be easily controlled by oversewing
the bleeding point on the staple line.155 With the second gen-
eration 33-mm hemorrhoidal circular stapler (Ethicon Endo-
Surgery; PPH03) and a closed staple height of 0.75 mm,
bleeding has been markedly decreased. One other disadvan-
tage of the stapling procedure is that it does not address
fibrotic external hemorrhoids or additional anorectal pathol-
ogy such as fissures or skin tags.
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TABLE 11-9. Prospective, randomized trials comparing stapled hemorrhoidopexy with excisional hemorrhoidectomy

No. No. 
PPH excisional

Author Year Location patients patients Follow-up Conclusions regarding stapled hemorrhoidopexy

Ho138 2000 Singapore 57 62 MM 3 mo Similar LOS, less pain at bowel movement, less 
analgesics, earlier return to work, similar 
complications, similar manometry and 
U/S data

Mehigan103 2000 United Kingdom 20 20 MM 4 mo Less pain, same LOS, similar complications, 
earlier return to activity

Rowsell139 2000 United Kingdom 11 11 MM 6 wk Shorter LOS, less pain, earlier return to activity
Boccasanta100 2001 Italy 40 40 MM 20 mo Less OR time, less pain, similar complications, 

earlier return to work, same recurrence
Brown140 2001 Singapore 15 15 MM 6 wk For thrombosed internal hemorrhoids: less pain, 

more complications, earlier return to work
Shalaby102 2001 Egypt 100 100 MM 1 y Less OR time and LOS, less pain, earlier return 

to work, less anal discharge, fewer 
complications

Correa- 2002 Mexico 42 42 Ferg 6 mo Less OR time, less pain, fewer complications, 
Rovelo141 shorter time to BM, earlier return to activity

Hetzer101 2002 Switzerland 20 20 Ferg 1 y Less OR time, less pain, similar complications, 
earlier return to work, same recurrence

Ortiz142 2002 Spain 27 28 MM 1 y Less OR time, less pain, similar return to work, 
similar complications, more recurrent prolapse

Pavlidis143 2002 Greece 40 40 MM 1 y Less OR time, shorter LOS, less pain, less 
analgesics, greater satisfaction, similar 
symptom control

Wilson144 2002 United Kingdom 32 30 MM 8 wk Less OR time, shorter LOS, shorter 
postoperative time with anal pad, more 
postoperative bleeding, reduced anal 
discharge, shorter time to work

Cheetham145 2003 United Kingdom 15 16 MM 18 mo Less pain, earlier time to work, two PPH 
patients with persistent pain/fecal urgency, 
same satisfaction, similar symptom control

Kairaluoma146 2003 Finland 30 30 MM 1 y Less pain, earlier return to work, similar 
complications, more treatment failures

Maw147 2003 Singapore 101 98 MM Perioperative No difference in rate of bacteremia
Palimento148 2003 Italy 37 37 MM 6 mo Less OR time, less pain, less pain with BM, 

similar return to activity, similar 
symptom control

Senagore149 2003 United States 77 79 Ferg 1 y Less pain, less pain at BM, less analgesics, 
fewer re-treatments, similar symptom control

Los = length of stay OR = operating room PPH = procedure for prolapse and hemorrhoids
uls = ultrasound BM = bowel movement wk = week
MM = Milligam-Morgan Ferg = Ferguson mo = month y = years



Stapling Technique

The stapling procedure can be done with the patient in the
prone jackknife, lithotomy, or left lateral position while under
local, spinal, or general anesthesia. A circular anal dilator is
introduced into the anal canal, which reduces the prolapsed tis-
sues. The obturator is removed, and the prolapsed tissue falls
into the lumen of the dilator. A circumferential pursestring
suture is placed 4–6 cm above the dentate line into the submu-
cosa. The circular stapler is opened and the head is introduced
proximal to the pursestring. The pursestring sutured is tied and
the suture threader is used to pull the free ends of the purses-
tring suture through a pair of holes on the lateral sides of the
stapler. Traction is applied to the pursestring while the stapler
is being closed, which causes the prolapsed mucosa and some
hemorrhoidal tissue to be drawn into the casing. The stapler is
fully tightened and then fired. The instrument should be left
closed for 20 seconds after firing to enhance hemostasis. The
staple line should be carefully examined for hemostasis and
any bleeding areas should be oversewn. Anoscopic examina-
tion will reveal persistent internal hemorrhoids. It is important
to remember that this technique does not completely excise the
hemorrhoids; rather, it returns the tissues to their physiologic
location. The circular specimen will contain the excised tissue
and the pursestring suture.

Strangulated Hemorrhoids

Strangulated hemorrhoids arise from prolapsed third- or
fourth-degree hemorrhoids that become incarcerated and irre-
ducible because of prolonged swelling. Patients usually have
a long-standing history of prolapse and may present with
complaints of severe pain and urinary retention. Examination
shows a rosette of thrombosed external hemorrhoids and pro-
lapsed incarcerated internal hemorrhoids with marked edema.
This can progress to subsequent ulceration and necrosis if left
untreated.

Treatment usually consists of urgent or emergent hemor-
rhoidectomy in an operating room. An open or closed tech-
nique can be performed unless tissues are necrotic in which
case the open technique should be performed. Emergency
hemorrhoidectomy in the presence of strangulation and
necrosis is safe provided all necrosis is excised.134

An alternative treatment that can be performed in the office
or emergency department setting consists of locally anes-
thetizing the area, collapsing the tissues via massage, reduc-
ing the internal hemorrhoids and performing multiple external
thrombectomies, and multiple rubber band ligations. This can
provide immediate relief and future hemorrhoidectomy is sel-
dom needed.156 A randomized trial comparing open hemor-
rhoidectomy versus incision and ligation for acute
hemorrhoidal disease showed both techniques to be safe and
with a trend toward earlier recovery from the incision ligation
technique.156

Hemorrhoids, Varices, and Portal
Hypertension

The etiology of “hemorrhoids” in patients with portal hyper-
tension must be distinguished from anorectal varices especially
when bleeding is present. The upper anal canal (internal hem-
orrhoids) is drained by the middle rectal vein which drains into
the iliac veins and subsequently into the systemic circulation.
The inferior rectal veins drain the lower part of the anal canal
(external hemorrhoids) into the internal iliac veins. Anorectal
varices essentially provide a collateral pathway to decompress
the portal system into the systemic circulation. Despite this
communication between the portal and systemic systems, the
incidence of hemorrhoidal disease in patients with portal
hypertension is no greater than in the general population.157–159

Chawla and Dilawari160 observed anorectal varices endo-
scopically in approximately 78% of their patients. Hosking
et al.157 observed varices in 59% of cirrhotic patients with por-
tal hypertension. Hence, anorectal varices are actually quite
common in patients with portal hypertension. However, unlike
esophageal varices, anorectal varices rarely bleed and are impli-
cated in less than 1% of massive bleeding episodes in patients
with portal hypertension.161 Nevertheless, bleeding from
anorectal varices has been reported and may be continuous or
intermittent and massive. Treatment of bleeding from anorectal
varices has include a conservative medical management, direct
suture ligation,162 stapled anopexy,163 transjugular intrahepatic
portosystemic shunt,164–166 ligation of the inferior mesenteric
vein,167 inferior mesocaval shunt,168 inferior mesorenal vein
shunt,169 sigmoid venous to ovarian vein shunt.170

Hemorrhoids in Pregnancy

Although hemorrhoidal symptoms often occur and are exac-
erbated during pregnancy, the majority that intensify during
delivery usually resolve. Hemorrhoidectomy during preg-
nancy should only be offered for acutely thrombosed and pro-
lapsed hemorrhoidal disease. If required, the procedure
should be performed under local anesthesia with the patient in
the left anterolateral position to rotate the uterus off the infe-
rior vena cava.9,171

Hemorrhoids and Crohn’s Disease

Crohn’s disease of the intestine in and of itself is not an
absolute contraindication to hemorrhoidectomy. However,
extreme caution and careful patient selection are warranted.
In a study published from St. Mark’s hospital, the rate of
severe complications was high.172 Approximately 30% of
their Crohn’s patients treated for hemorrhoids required a
proctectomy for complications possibly related to the treat-
ment. In contrast, Wolkomir and Luchtefeld173 reported a 
2-month healing rate of almost 90% in Crohn’s patients with
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quiescent ileal or colonic disease undergoing hemorrhoidec-
tomy. Nevertheless, hemorrhoidectomy in patients with
anorectal Crohn’s disease or Crohn’s proctitis should not be
performed because of a substantially increased risk of local
complications and subsequent need for proctectomy.172

Hemorrhoids and the
Immunocompromised

Management of hemorrhoidal disease in the immunocompro-
mised patient is challenging and fraught with difficulties sec-
ondary to poor wound healing and infectious complications.
Although it does not appear that surgery increases the mortal-
ity in patients with hematologic malignancies (leukemia,
lymphoma), hemorrhoidectomy should be performed as a last
resort to relieve pain and sepsis.174 Stapled hemorrhoidopexy
may offer an alternative to excisional hemorrhoidectomy,
avoiding external wounds and hence problems with wound
healing; however, data in this group of patients are anecdotal
at best. Although infection with the human immunodeficiency
virus is not a contraindication to hemorrhoidectomy, it cannot
be recommended for patients with the acquired immunodefi-
ciency syndrome because of increased complications.175

Posthemorrhoidectomy Hemorrhage

Severe hemorrhage after hemorrhoidectomy is a rare compli-
cation occurring in approximately 2% (0.6%–5.4%) of
patients.176,177 Traditionally, sepsis of the ligated pedicle has
been considered an important etiological factor, although this
has been challenged by a recent study by Chen et al.178 who
found male patients and operating surgeon as risk factors. The
majority of patients will respond to packing or tamponade
with a Foley catheter balloon. Approximately 15%–20% of
patients may need suture ligation to control the postoperative
bleed. Initial rectal irrigation has been suggested as a tech-
nique to separate patients that have stopped bleeding from
those that need to go to the operating room.179 Another help-
ful technique is to irrigate the rectum free of clots and blood
at the initial hemorrhoid operation, to prevent postoperative
passage of old clots that could cause clinical confusion.

Appendix: Practice Parameters for
Ambulatory Anorectal Surgery

Prepared by The Standards Task Force, The American
Society of Colon and Rectal Surgeons

Drs. Ronald Place and Neal Hyman, Project Coordinators;
Clifford Simmang, Committee Chairman; Peter Cataldo;
James Church; Jeff Cohen; Frederick Denstman; John
Kilkenny; Juan Nogueras; Charles Orsay; Daniel Otchy; Jan
Rakinic; Joe Tjandra

Ambulatory Facilities

Anorectal Surgery May Be Safely and Cost-Effectively
Performed in an Ambulatory Surgery Center.

Level of Evidence—Class III (Appendix A). It has been esti-
mated that 90% of anorectal cases may be suitable for ambula-
tory surgery. A wide variety of anorectal conditions including
condylomata, fissures, abscesses, fistulas, tumors, hemor-
rhoids, pilonidal disease, and various miscellaneous conditions
have been shown to be amenable to surgery on an outpatient
basis. An admission rate of 2% has been reported. A reduction
in hospital charges of 25%–50% has also been noted.

Patients with American Society of Anesthesiology (ASA)
Classifications I and II Are Generally Considered Suitable
Candidates for Outpatient Anorectal Surgery (Appendix B).
Selected ASA Category III Patients May Also Be Appropriate
Candidates.

Level of Evidence—Class III. Multiple factors must be con-
sidered in determining the appropriateness of performing
anorectal surgery in the ambulatory setting. The ASA physi-
cal status classification is useful to determine the risk of anes-
thesia. The magnitude of the proposed surgery, type of
anesthesia, availability of appropriate instrumentation, ability
of the patient to follow instructions, distance of the patient’s
home from the surgical center, and home support structure all
need to be considered.

Preoperative Evaluation

Preoperative Investigations (e.g., Laboratory Studies and
Electrocardiograms) Should Be Dictated by History and
Physical Examination.

Level of Evidence—Class III. Multiple studies have docu-
mented that patient history and physical examination are the
key elements of an appropriate preoperative evaluation.
Routine preoperative investigations that are not warranted on
the basis of history and physical seem to provide little further
information. There is clear evidence that nonselective preop-
erative screening yields few abnormal results.

One study of 1200 patients undergoing ambulatory surgery
revealed that the vast majority of abnormalities could have
been predicted by history and physical examination. These
abnormalities did not predict perioperative complications or
the need for hospital admission. A separate study of 1109
patients undergoing elective surgery revealed that 47% of
laboratory investigations duplicated tests performed within
the previous year. Meaningful changes in the repeat labora-
tory values were very rare. Such abnormalities were pre-
dictable by the patient’s history. A further study of 5003
preoperative screening tests revealed 225 abnormal results.
Only 104 were of potential importance and the abnormality
caused action in only 17 cases. It was believed that only four
patients could have had a conceivable benefit from their pre-
operative screening test.
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Similar studies have been performed to investigate the value
of specific tests. A study of 12,338 patients undergoing inva-
sive procedures was performed to examine the value of deter-
mining activated partial thromboplastin time as a routine.
Ninety-two percent of the patients were believed to be at low
risk (there were no clinical factors to suggest the bleeding ten-
dency). In these patients, it was shown that no information was
gained from activated partial thromboplastin time, and there-
fore, clotting studies had no role as a screening test in asymp-
tomatic patients. Similarly, routine cardiac workup seems
unjustified. The risk of a perioperative myocardial infarction
in patients without clinical evidence of heart disease is 0.15%.
This risk increases significantly in patients who had a previous
myocardial infarction. History and physical examination are
the cornerstones of appropriate preoperative evaluation.

Intraoperative Considerations

Most Anorectal Surgery May Be Safely and Cost-Effectively
Performed Under Local Anesthesia; Regional or General
Anesthesia May Be Used Depending on Patient or Physician
Preference.

Level of Evidence—III. The use of local anesthetics such as
monitored anesthetic care for anorectal surgery is safer and
has fewer complications than other anesthetic techniques.
Perianal infiltration of local anesthetics is a simple procedure
that is easily learned. Injection of the local anesthetics can be
accomplished in less than 5 minutes and the operation begun
immediately. However, the anesthetic technique used for any
procedure should be the one that provides for maximal safety
and efficacy.

Postoperative Considerations

Anorectal Surgery Patients May Safely Be Discharged from
the Postanesthesia Care Unit.

Level of Evidence—II. The time course for recovery from
anesthesia includes early recovery, intermediate recovery, and
late recovery. Early recovery is the time interval for anesthe-
sia emergence and recovery of protective reflexes and motor
activity. The Aldrete score has been used for 30 years to
determine release from phase 1 (early) recovery to a hospital
bed or phase 2 (intermediate) recovery. Intermediate recovery
is the period during which coordination and physiology nor-
malize to an extent that the patient can be discharged from
phase 2 recovery in a state of “home readiness” and be able to
return home in the care of a responsible adult. The Post-
Anesthetic Discharge Scoring System has been shown to be
efficacious for discharge.

Multiple Modalities May Be Used to Achieve Adequate
Postoperative Pain Control.

Level of Evidence—II. If local anesthetics are not used 
as the primary anesthetic technique, their use will provide

prolonged postoperative analgesia. Oral narcotics may be
used as primary postoperative analgesia. The use of nons-
teroidal antiinflammatory drugs, particularly intramuscular or
intravenous Toradol® (Roche Pharmaceuticals, Nutley, NJ) or
sulindac suppositories has also shown improved analgesia,
lower narcotic usage, and lower rates of urinary retention.
Although the effect is unknown, oral metronidazole shows
improved postoperative pain control.

Postoperative Urinary Retention Can Be Reduced by
Limiting Perioperative Fluid Intake.

Level of Evidence—III. Multiple studies have shown that
limiting perioperative fluid lowers the incidence of postoper-
ative urinary retention. These same studies show conflicting
evidence over the relationship between gender, age, and the
quantity of narcotic medication and urinary retention.
Hemorrhoidectomy and the performance of multiple anorec-
tal procedures have higher rates of urinary retention.

Postoperative Education Should Include Recommendations
for Sitz Baths, Fluid Intake, and Activity Limitations.

Level of Evidence—III. Textbooks of anorectal surgery
advocate consistent instructions before discharge from ambu-
latory surgery. Although derived from common sense, scien-
tific justification does not exist. With appropriate
communication, ambulatory anorectal surgery may be per-
formed with a high degree of patient satisfaction.
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12
Benign Anorectal: Anal Fissure
Sharon L. Dykes and Robert D. Madoff

Epidemiology

An anal fissure, or fissure-in-ano, is an oval, ulcer-like, longi-
tudinal tear in the anal canal, distal to the dentate line. Although
the exact incidence is unknown, it is a common disorder, with
equal gender distribution. Fissures can occur at any age, but are
usually seen in younger and middle-aged adults. In almost 90%
of cases, fissures are identified in the posterior midline, but can
be seen in the anterior midline in up to 25% of affected women
and 8% of affected men. An additional 3% of patients have
both anterior and posterior fissures. Fissures occurring in lateral
positions should raise suspicions for other disease processes,
such as Crohn’s disease, tuberculosis, syphilis, human immun-
odeficiency virus (HIV)/ acquired immunodeficiency syn-
drome (AIDS), or anal carcinoma (Figure 12-1).

Early, or acute, fissures have the appearance of a simple
tear in the anoderm, whereas chronic fissures, defined by
symptoms lasting more than 8–12 weeks, are further charac-
terized by edema and fibrosis. Typical inflammatory mani-
festations of chronic fissures include a sentinel pile, or skin
tag, at the distal fissure margin and a hypertrophied anal
papilla proximal to the fissure in the anal canal. In addition,
fibers of the internal anal sphincter (IAS) are often visible at
the fissure base.

Etiology

The cause of anal fissure has been long debated. Trauma to the
anal canal secondary to the passage of a hard stool is believed
to be a common initiating factor. A history of constipation is
not universally obtained, however, and some patients report an
episode of diarrhea before the onset of symptoms.

The persistence of a fissure after any initiating event is
associated with increased resting anal pressure—an observa-
tion first reported in the mid-1970s.1,2 Physiologic studies
using ambulatory manometry have confirmed the presence of
sustained resting hypertonia in fissure patients.3 Further
observations have delineated an inverse relationship between

anal canal pressure and perfusion of the anoderm. Ischemia
was initially proposed as an instigator of fissure persistence
by Gibbons and Read4 in 1986. Later support was provided by
angiographic studies of the inferior rectal artery in cadavers,
which demonstrated a paucity of blood vessels in the poste-
rior midline of the anal canal in 85% of those examined.5

Schouten et al.6 measured anodermal blood flow in healthy
individuals using Doppler laser flowmetry, and found that the
posterior midline had the lowest perfusion when compared
with the other three quadrants. In addition, there was a signif-
icant inverse correlation between posterior midline anodermal
blood flow and maximum resting anal pressure in a large
cohort of patients that included normal controls and fissure
patients. Those with fissures demonstrated the highest resting
anal pressures and the lowest posterior blood flow of any
group. Improvement in posterior midline blood flow was
noted to occur after reduction of anal pressure with anesthe-
sia. These same authors were able to demonstrate normaliza-
tion of sphincter hypertonia and anodermal blood flow after
lateral internal sphincterotomy (LIS) in anal fissure patients.

Symptoms

The clinical hallmark of an anal fissure is pain during, and
particularly after, defecation. In acute fissures, pain may be
short-lived, but it can last several hours or even all day in the
presence of a chronic fissure. The pain is frequently described
as passing razor blades or glass shards. Understandably,
patients with anal fissures may often fear bowel movements.
Rectal bleeding, although not uncommon, is usually limited
to minimal bright red blood seen on the toilet tissue.

Diagnosis

Diagnosis is suggested by patient history and confirmed by
physical examination. Most fissures are readily visible by
simply spreading the buttocks with opposing traction of the
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thumbs (Figure 12-2). Once the presence of a fissure is veri-
fied, further attempt to examine the anal canal with insertion
of a finger or endoscopic instrumentation (anoscopy or proc-
toscopy) is not appropriate. Most patients are far too tender to
justify such invasive evaluation, which should be delayed or
deferred until symptoms have resolved.

Fissures may be frequently misdiagnosed as hemorrhoids
by primary care providers. The differential diagnosis includes
perianal abscess, anal fistula, inflammatory bowel disease,
sexually transmitted disease, tuberculosis, leukemia, and anal
carcinoma. Atypical fissures, such as those occurring off the
midline, multiple, painless, and nonhealing fissures, warrant

further evaluation, via examination under anesthesia and pos-
sible biopsy and cultures.

Management

Conservative

Almost half of all patients diagnosed with an acute fissure
will heal with conservative measures, i.e., sitz baths and psyl-
lium fiber supplementation, with or without the addition of
topical anesthetics or anti-inflammatory ointments. In a retro-
spective review, Shub et al.7 were able to demonstrate healing
in 44% of fissure patients using psyllium fiber, sitz baths, and
emollient suppositories. During a 5-year follow-up period,
there were treatment failures in 27% of patients initially
reported as healed. A second retrospective review almost
20 years later demonstrated similar findings. Hananel and
Gordon8 reported initial healing in 44% and recurrence in
18.6% of their fissure patients. Therapy consisted of bulking
agents and sitz baths.

Jensen9 has conducted two randomized, controlled trials
examining the effects of unprocessed bran in both initial treat-
ment and maintenance therapy of acute fissures. In the first,
103 patients with acute posterior anal fissures were random-
ized to receive lignocaine ointment (33), hydrocortisone oint-
ment (35), or sitz baths and unprocessed bran (35) for 3 weeks,
with symptomatic relief and fissure healing as endpoints. After
weeks 1 and 2, patients treated with sitz baths and bran were
found to have significant improvement in symptomatic relief
as compared with the other two groups. By the 3-week end-
point, there was no symptomatic difference between the three
groups; however, healed fissures occurred most frequently in
the bran/sitz bath group (87%), when compared with patients
receiving hydrocortisone (82.4%) or lignocaine (60%). In a
double-blind, placebo-controlled trial, fissure recurrence was
measured after 1 year in three groups. Significantly fewer
recurrences (16%) were seen in patients receiving 15 g of
unprocessed bran daily, when compared with 60% of patients
receiving 7.5 g daily or 68% of patients on placebo.10

Operative Treatment

The primary goal in the treatment of a nonhealing anal fissure
is to decrease abnormally elevated resting anal tone.
Operative procedures, such as manual anal dilatation or inter-
nal sphincterotomy, have been advocated as initial modes of
treatment because they produce permanent reductions in max-
imum resting anal pressures.

Anal Dilatation

Manual dilatation of the anus for anal fissure was first
reported in 1964.11 Ensuing endorsements have described a
variety of means to enlarge the anal canal, such as the 
“four-finger method” and an assortment of instrumentation,

FIGURE 12-1. The location of anal fissure suggests their cause.

FIGURE 12-2. Examination revealing an anal fissure.



including rectal dilators and retractors. Inconsistencies with
regard to technique, specifically extent and duration of
sphincter stretch, have cast some doubt about true success
rates of this procedure. Reports as recent as 1995, however,
support the use of gentle anal dilatation as a “first manage-
ment choice in the treatment of anal fissure.”12–15 In 1992,
Sohn et al.16 standardized the extent of anal dilatation using
either a Parks’ retractor opened to 4.8 cm or a pneumatic bal-
loon inflated to 40 mm. These authors reported up to
93%–94% healing of anal fissures after these procedures,
which were associated with relatively few complications.

Long-term outcomes of anal dilatation are sparse.
Additional widespread criticism of the technique stems
from reported complications of incontinence, secondary to
diffuse sphincter damage. In a retrospective analysis by
MacDonald et al.,14 patient outcomes after manual anal
dilatation were reviewed. Not only was dilatation unsuc-
cessful in 56% of patients diagnosed with fissures, inconti-
nence occurred in 27% of patients overall. Speakman
et al.17 performed endoanal ultrasound and anorectal physi-
ology studies on 12 men with fecal incontinence after anal
dilatation. Internal and external anal sphincter defects were
identified in 11 and 3 patients, respectively. Sphincter
defects after anal dilatation were also recognized by
Nielsen et al.,18 who reported minor incontinence in 12.5%
of patients overall. Ultrasound was ultimately performed in
20 patients, 13 of whom had IAS defects. Deficits were
identified in 61% (11/18) of the continent and 100% (2/2)
of the incontinent patients.

One retrospective review comparing treatment outcomes of
anal dilatation and lateral subcutaneous sphincterotomy was
reported by Collopy and Ryan.19 Questionnaires were sent to
160 patients who underwent either of the two procedures.
Fissure recurrence and incontinence were reported less often
in the sphincterotomy group. Early prospective, randomized
trials did not support these findings.20–22 In one study, recur-
rence and incontinence rates were equal between both
groups20; in another, significantly worse after lateral sphinc-
terotomy.21 Four months after randomization in the trial by
Marby et al., symptomatic improvement was reported in 93%
after dilatation versus 78% after sphincterotomy (P < .05).
During the same time period, recurrence rates were 10% after
dilatation and 29% after sphincterotomy (P < .02). Later ran-
domized trials demonstrated better functional results, in terms
of incontinence, after lateral sphincterotomy.23 Whereas
recurrence rates were 3.5%–10% up to 1 year after lateral
sphincterotomy, higher rates of 26%–30% were observed
after anal dilatation.22,24

Lateral Internal Sphincterotomy

The use of internal sphincterotomy in the treatment of anal
fissure was introduced by Eisenhammer25 in the early 1950s.
His initial approach through the bed of the fissure in the pos-
terior midline often resulted in a scarred groove, or “keyhole

deformity,” as often referred today. The functional impair-
ment that ensued resulted in incontinence to gas and/or stool
for many patients. Lateral subcutaneous sphincterotomy was
popularized by Notaras26 in 1969, and was believed to be
associated with less functional impairment. In a retrospective
review of 300 patients, comparing LIS to fissurectomy and
midline sphincterotomy, Abcarian27 reported a low recurrence
rate of 1.3% and no incontinence after LIS—his procedure of
choice for uncomplicated anal fissures. Several retrospective
studies support the use of LIS as the preferred operative
method for the treatment of anal fissures.28–30 Exceptional
healing and low recurrence rates have invariably been
reported, and LIS has emerged as the “gold standard” for the
treatment of anal fissure31 (Table 12-1).

Persistent incontinence to gas and stool has emerged as a
major concern after sphincterotomy. Incontinence rates of up
to 36% have been reported, but these vary widely among stud-
ies.32–36 Much of this variation can be attributed to differences
in definition and assiduousness of follow-up. Reasons for
incontinence after LIS have been related to the type and
extent of sphincter muscle divided. Sultan et al.37 prospec-
tively performed endoanal ultrasonography before and 2
months after sphincterotomy in 15 patients. IAS defects were
identified in 14 patients. In 90% of the women examined, the
defect comprised the full length of the sphincter. Incontinence
to flatus was reported in 3 of 10 women, in whom external
sphincter defects were found in 2. The authors concluded that
the complete sphincter deficits observed in women were the
consequences of lack of appreciation for shorter anal canals in
this population and suggested that postsphincterotomy incon-
tinence may be further lessened if external anal sphincter
deficits are recognized preoperatively.

Littlejohn and Newstead38 reported a retrospective review of
287 patients who underwent tailored sphincterotomy, i.e., divi-
sion of the IAS for the length of the fissure, rather than to the
dentate line. There were no reports of incontinence to liquid or
solid stool. The incidence of urgency was 0.7%; gas inconti-
nence, 1.4%; and minor staining, 35%. Pescatori et al.39 reported
the results of a prospective, randomized study of tailored LIS on
the basis of preoperative manometry. When increased resting
anal tone was not demonstrated preoperatively, fissurectomy
with anoplasty was performed. For elevated anal pressures
(70–90 mm Hg), the extent of sphincterotomy was 0.5–1.5 cm
and up to 2.5 cm for higher pressures. Continence worsened in
only 11% of patients, and recurrences were limited to 4% of
patients after sphincterotomy.

Inadvertent division of the external sphincter during
sphincterotomy affects overall healing rates as well. In a 
study by Farouk et al.,40 ultrasound evaluations performed 
in patients with persistent fissures after sphincterotomy
demonstrated a lack of internal sphincter defects in almost
70% of patients. External sphincter defects were identified,
however.

Other technical variations that have influenced patient out-
comes after LIS have been described (Figures 12-3 and 12-4).
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TABLE 12-1. Results of LIS

Year Author n Success (%) Recurrence (%) Incontinence (%)* Follow-up (type) Follow-up (mo)

1980 Abcarian27 150 100 1.3 0 C NS
1981 Keighley et al.107 71 100 25 2 I, E 12
1982 Ravikumar et al.108 60 97 0 5 C 24
1984 Hsu and MacKeigan28 89 100 5.6 0 C NS
1984 Jensen et al.24 30 100 3 0 Q, E 18
1985 Walker et al.43 306 100 0 15 I 52
1987 Gingold109 86 100 3.5 0 C 24
1987 Weaver et al.20 39 93 5.1 2.5 I, E 17
1988 Lewis et al.41 350 94 6 6 I 37
1988 Zinkin110 151 94.7 NS NS None 0
1989 Khubchandani and Reed33 717 97.7 NS 35.1 Q 52.9
1992 Kortbeek et al.42 112 95.5 NS NS I 1.5
1994 Pernikoff et al.34 500 99 2 16 Q 78
1994 Romano et al.35 44 100 0 9 E 8
1995 Leong and Seow-Choen46 20 100 NS 0 I, E 6.5
1995 Prohm and Bonner111 177 96 3.3 1.6 E 1.5
1995 Usatoff and Polglase29 98 90 20 18 Q 41
1996 Garcia-Aguilar et al.32 864 96 11 37.8 Q 63.5
1997 Hananel and Gordon30 312 98.6 1.4† — C NS
1997 Littlejohn and Newstead38 352 99.7 1.4 1.4 C 9
1999 Nyam and Pemberton36 585 96 8 15 Q 72
2004 Wiley et al.112 76 96 NS 6.8 Q 12
2004 Parellada113 27 100 NS 15 E 2.5

C, chart review; E, examination; I, interview; Q, questionnaire; NS, not stated.
*Includes seepage and incontinence to flatus and stool.
†Recurrence and persistence combined.

FIGURE 12-3. Open lateral internal anal sphincterotomy. A Radial
skin incision distal to the dentate line exposing the intersphincteric
groove. B Elevation and division of the internal sphincter. C Primary
wound closure.

FIGURE 12-4. Closed lateral internal anal sphincterotomy. A Location
of the intersphincteric groove. B Insertion of knife blade in the inter-
sphincteric plane in performing a “blind” lateral subcutaneous inter-
nal anal sphincterotomy. C Lateral to medial division of the IAS
(insert: medial to lateral division of the muscle).



With regard to open or closed sphincterotomy, several retro-
spective analyses41 and at least one randomized trial42 report
similar rates of initial healing and fissure recurrence. In these
studies, incontinence to flatus or stool occurred in 15%–17%
of patients overall. Although there was no significant differ-
ence in acute complications in another randomized study,
long-term persistent complications were more frequent in the
open (55%) than the closed (20%) sphincterotomy group in
retrospective review.43 In a separate study, in which the degree
of continence after open versus closed sphincterotomy was
assessed by questionnaire, closed internal sphincterotomy
was again favored. A significant difference was reported with
regard to postoperative incontinence to gas (27.6% versus
30.6%), stool (3.1% versus 11.3%), and seepage (16.1% ver-
sus 26.7%).32

Excision of hypertrophied anal papillae and fibrous anal
polyps has been advocated by Gupta and Kalaskar.44 In a ran-
domized trial, patient satisfaction was rated as excellent or
good after removal of these structures in 84% of patients,
compared with 58% of patients whose polyps and papillae
were left intact. In a separate prospective study, earlier
wound healing rates were achieved with primary closure
after LIS, as compared with healing by secondary intention.45

Advancement Flaps

One prospective trial of the use of advancement flaps for
chronic anal fissures has been conducted to date.46 When
patients were randomized to receive LIS or advancement flap,
there was no significant difference between healing rates
(100% in the sphincterotomy group versus 85% in the flap
group, P = .12). Incontinence was not observed in either
group.

Medical Management

Sphincter Relaxants

Increasing concerns with long-term complications associated
with the operative management of anal fissures has led to the
development of “chemical sphincterotomy,” aimed at reduc-
ing mean maximum resting anal pressures, without perma-
nent sphincter injury. Preparations have included: 1) various
nitrate formulations, including nitroglycerin (NTG) ointment,
glyceryl trinitrate (GTN), and isosorbide dinitrate (ISDN); 2)
oral and topical calcium channel blockers, including nifedip-
ine and diltiazem (DTZ); 3) adrenergic antagonists; 4) topical
muscarinic agonists, i.e., bethanechol; 5) phosphodiesterase
inhibitors; and 6) botulinum toxin (BT). However, there is
increasing controversy in this area. Whereas one recent
review concluded “first-line use of medical therapy cures
most chronic fissures cheaply and conveniently,”47 a system-
atic review of the literature published at the same time con-
cluded “medical therapy for chronic anal fissure . . . may be
applied with a chance of cure that is only marginally better
than placebo . . . [and] far less effective than surgery.”48

Topical Nitrates

The IAS is a smooth muscle whose tone is affected by both
intrinsic myogenic properties and extrinsic neural influences.
Nitric oxide is the predominant nonadrenergic, noncholiner-
gic neurotransmitter in the IAS. Release of nitric oxide results
in IAS relaxation. Exogenous nitrates release nitric oxide
in vivo and have been used as nitric oxide donors.

Studies by Loder et al.49 and Guillemot et al.50 demon-
strated decreased resting anal pressure with 0.2% GTN. This
led to a series of retrospective and prospective reports, as well
as randomized trials, supporting the use of various nitrate
preparations in the treatment of anal fissures (Table 12-2). An
early clinical trial in 1997 by Bacher et al.51 randomized 35
patients with acute and chronic anal fissures to receive either
0.2% NTG ointment or 2% lidocaine gel for 4 weeks. After 1
month, the healing rate was 80% for patients receiving NTG
(11 of 12 acute and 5 of 8 chronic fissures), which was sig-
nificantly higher than the 40% healing rate reported for
patients receiving topical lidocaine (5 of 10 acute and 1 of 5
chronic fissures). Manometry was performed on the 28th day
of treatment. Overall maximum resting anal pressures were
found to decrease from a mean of 110 to 87 cm H2O, although
this difference was not observed for patients with chronic fis-
sures or patients receiving lidocaine ointment. The authors
postulated that the persistence and recurrence of chronic anal
fissures was secondary to lack of sphincter tone reduction.

Subsequent randomized, placebo-controlled trials have
attempted to determine whether higher doses of NTG ointment
promote healing and lessen recurrence in chronic anal fissures.
Carapeti et al.52 found no difference in chronic fissure healing
between patients randomized to receive an 8-week treatment
of either 0.2% GTN 3 times daily or 0.2% GTN titrated in
0.1% increments (to maximum of 0.6%). Higher dosing did
not result in accelerated healing. Patients treated actively with
either GTN preparation demonstrated 67% healing rate, com-
pared with 32% in those receiving placebo. Bailey et al.53 and
Scholefield et al.54 reported similar findings when patients
with chronic anal fissures were randomized to receive placebo,
0.1%, 0.2%, or 0.4% GTN ointment 2–3 times daily. In the
study by Bailey et al., there were no significant differences in
fissure healing among treatment groups. In fact, healing rates
were approximately 50% for all groups, including placebo.53

Scholefield et al. also demonstrated similar healing rates
among all groups (37.5% for placebo, 46.9% for 0.1% GTN,
40.4% for 0.2% GTN, and 54.1% for 0.4% GTN) with no 
significant improvement over the placebo response.54

Additional randomized, placebo-controlled trials have
demonstrated comparable healing rates of 46%–70% in
patients with chronic anal fissures after application of 0.2%
GTN ointment 2–3 times daily for 4–8 weeks. Supportive data
have included statistically significant decreases in pain scores
and maximal anal resting pressures in patients treated with
GTN as compared with placebo. In a study by Altomare et al.,55

132 patients with chronic fissures were randomized to receive
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0.2% GTN or placebo bid for 4 weeks. These authors con-
firmed the effects of GTN on anodermal blood flow and
sphincter pressure, but unlike similarly designed trials, they
demonstrated no significant difference in healing rates
between GTN and placebo (49.2% versus 51.7%). They con-
cluded that the use of GTN as a substitute for surgery should
be discouraged.

Several simultaneous randomized trials whose treatment
arms consisted of 0.2% GTN and LIS support the findings of
Altomare et al. Although initial healing rates during 4- to 8-
week evaluation periods were similar to those in placebo-
based trials (and up to 83.3% in a study by Oettle56), healing
rates were far superior for LIS (91.7%–100%). Evans et al.57

demonstrated healing in 20 (60.6%) of 33 patients treated with
GTN, in comparison to 26 (97%) of 27 patients treated with
sphincterotomy. Of the patients initially treated with GTN, 12
eventually underwent sphincterotomy for persistent fissures.
Of the 20 patients whose fissures healed with GTN treatment,
nine developed recurrences. The authors acknowledge that
GTN will heal the majority of fissures, but concluded “a sig-
nificant minority have little improvement and require conven-
tional surgical treatment.”57 Richard et al.58 also found LIS
“superior to topical NTG . . . in the treatment of chronic anal
fissure, with a high rate of healing, few side effects, and low
risk of early incontinence.” After 6-week follow-up in a multi-

center, randomized, controlled trial, 89.5% of patients in the
LIS group compared with 29.5% in the NTG group had com-
plete healing of fissures. At 6 months, fissure healing had
occurred in 92.1% versus 27.2% in the LIS and NTG groups,
respectively. Side effects were observed more frequently in
patients treated with NTG (28.9%), compared with LIS (84%).

Although findings were similar in other randomized, con-
trolled trials, conclusions still favor the use of GTN. Libertiny
et al.59 randomized 70 patients with chronic anal fissure to
receive 0.2% GTN or LIS. Only 16 of 35 patients initially
treated with GTN healed without recurrence during 24-month
follow-up, in contrast to operative cure in 34 of 35 patients
treated with LIS. The authors concluded that chemical
sphincterotomy with GTN should be the initial treatment in
patients with chronic anal fissure, and despite its effective-
ness, LIS should be reserved for treatment failures. Zuberi
et al.60 similarly concluded that GTN ointment and NTG
patch were effective treatment options in patients with anal
fissures. In their study of 42 patients, healing rates were
66.7% in patients receiving 0.2% GTN, 63.2% for those
receiving a 10-mg NTG patch applied at a distance from the
fissure, and 91.7% in patients who underwent LIS. Their find-
ings support the use of GTN as a first line agent in chronic
anal fissures, as the difference in healing rates was not statis-
tically significant between groups.
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TABLE 12-2. Randomized trials of NTG therapy

Year Author n Treatment Follow-up Success (%)

1997 Lund et al.114 80 0.2% GTN bid placebo 8 wk 68
39

1997 Oettle56 24 0.2% GTN tid LIS 4 wk 83.3
100

1997 Bacher et al.51 35 0.2% GTN 2% lidocaine 4 wk 80
40

1999 Kennedy et al.115 43 0.2% GTN placebo 4 wk 46
16

1999 Carapeti et al.52 70 0.2% GTN tid
0.2% GTN tid (titrated to 0.6%) placebo 8 wk 67

32
2000 Altomare et al.55 132 0.2% GTN bid placebo 4 wk 49.2

51.7
2000 Zuberi et al.60 42 0.2% GTN 8 wk 66.7

10mg NTG patch LIS 63.2
91.7

2000 Richard et al.58 82 0.2% GTN LIS 6 mo 27.2
92.1

2001 Evans et al.57 65 0.2% GTN tid LIS 8 wk 60.6
97

2001 Chaudhuri et al.116 19 0.2% GTN bid placebo 6 wk 70
22.2

2002 Libertiny et al.59 70 0.2% GTN LIS 2 y 45.7
97.1

2002 Bailey et al.53 304 0.1%, 0.2%, and 0.4% GTN bid/tid placebo 8 wk 50% across board
2003 Scholefield et al.54 200 0.1%, 0.2%, and 0.4% GTN bid/tid placebo 8 wk 46.9, 40.4, 54.1, 37.5

GTN, glyceryl trinitrate; NTG, nitroglycerin; LIS, lateral internal sphincterotomy; bid, twice daily; tid, three times daily.



Other nitrate preparations have been used in the treat-
ment of anal fissures. A prospective, uncontrolled study by
Schouten et al.61 demonstrated reduction in anal pressure
and improvement in anodermal blood flow in patients with
chronic anal fissure treated with ISDN. The authors demon-
strated an 88% fissure healing rate after 12 weeks. Two ran-
domized, placebo-controlled trials confirmed these
findings. Werre et al.62 were able to achieve healing in 17 of
20 patients (85%) with chronic anal fissure treated with
ISDN for 5 weeks, as compared with 6 of 17 patients
(35.3%) who received placebo. Tankova et al.63 subse-
quently reported fissure healing in 80% of patients actively
treated with mononitrate for 3 weeks, compared with 22%
of the control group. In a dose finding study, Lysy et al.64

found that 2.5 mg of topically applied ISDN 3 times daily
resulted in a greater reduction in maximum anal resting
pressure than 1.25 mg. By 1 month, 34 patients (83%) were
able to achieve complete healing of their fissures. During
the mean follow-up period of 11 months, six healed patients
had fissure recurrence, which responded to additional treat-
ment with ISDN.

Endogenous nitric oxide donors, such as L-arginine, have
also been shown to be effective in relaxation of the anal
sphincter. Preliminary in vivo studies in rats have demon-
strated a decline in sphincter pressure with administration of
10 mg L-arginine rectally. This effect was reversed with the
use of L-arginine antagonists. In a placebo-controlled trial,
46% reduction in resting anal pressure was observed 5 min-
utes after topical application of L-arginine, and maintained for
2 hours. The decrease in pressure observed in the placebo
group was not significant.65

Despite these encouraging results regarding initial healing
rates with topical nitrates, concerns about long-term out-
comes and adverse reactions have limited their use. In studies
summarizing long-term follow-up, recurrence rates up to 35%
have been documented. For example, in a retrospective study
by Dorfman et al.,66 of 31 patients treated with 0.2% GTN
bid, only 67% were compliant with treatment. Although there
was an overall healing rate of 56%, recurrence occurred in
27% of patients initially healed. More than 75% of patients
had side effects, including headache in 63% and light-
headedness in 52% of patients. In a nonrandomized, prospec-
tive trial, Graziano et al.67 demonstrated a 67% recurrence
rate for chronic fissures during a 9-month follow-up period.
Patients were treated with a 2-week course of 0.25% NTG,
which produced headache in 77% of patients actively treated.

Side effects have invariably been reported in randomized,
controlled trials as well. Mild headaches were described by
Bacher et al.51 in 20% of patients receiving 0.2% GTN.
Altomare et al.55 reported that 34% of chronic fissure patients
treated with GTN had headaches and nearly 6% of patients
had orthostatic hypotension. Carapeti et al. reported
headaches in 72% of patients receiving GTN versus 27% of
controls receiving placebo.52 In the L-arginine study, no side
effects were noted during the study period.65

Calcium Channel Blockers

The effect of nifedipine on the anal sphincter was first evalu-
ated by Chrysos et al.68 in a prospective, controlled trial in
1996. Anorectal manometry was performed on 10 patients
with hemorrhoids and/or anal fissure and 10 controls before
and 30 minutes after receiving 20 mg of sublingual nifedip-
ine. Anal resting pressure was reduced by almost 30% in both
groups. This study set the stage for further prospective, clini-
cal trials examining the efficacy of nifedipine and other cal-
cium channel blockers in treating anal fissures. Carapeti
et al.69 investigated the use of topical DTZ in the treatment of
anal fissure, after a prior randomized trial demonstrated that
the majority of fissure patients treated with GTN developed
headaches. After application of 2% DTZ gel 3 times daily in
10 patients, 67% obtained healed fissures after 8 weeks of
treatment. No headaches or side effects were reported.

Further prospective trials substantiated these findings.
Knight et al.70 also evaluated the effects of 2% DTZ gel in 71
patients and were able to achieve healing in 75%, after 9
weeks of treatment. An additional 8 weeks of treatment was
administered to incompletely healed fissures in 17 patients, 8
of whom healed. Side effects were reported in five patients
overall: four with perianal dermatitis and one with headache.
Agaoglu et al.71 demonstrated 60% healing in patients treated
with 20 mg of oral nifedipine twice daily. Headache was
reported in only one patient. Ansaloni et al.72 reported even
more encouraging results regarding efficacy of 6 mg of oral
lacidipine and warm sitz baths. At 2 months’ follow-up,
90.4% of patients treated healed without evidence of fissure
recurrence; however, 33% of patients had side effects.

Randomized, controlled trials comparing topical nifedipine
gel with a combination of topical lidocaine and hydrocortisone
gels have also demonstrated superiority of nifedipine in the
treatment of anal fissures. Antropoli et al.73 randomized 283
patients to either receive 0.2% nifedipine gel every 12 hours or
1% lidocaine/1% hydrocortisone gels. Complete healing
occurred in 95% of patients receiving nifedipine, as compared
with 50% of controls. Perrotti et al.74 similarly randomized
110 patients with anal fissure to receive 0.3% nifedipine gel
with 1.5% lidocaine or 1.5% lidocaine with 1% hydrocorti-
sone twice daily. Of the 52 patients treated with nifedipine,
94.5% healed completely versus 16.4% of controls. During 
1-year follow-up, three of the 52 patients healed with nifedip-
ine had recurrent fissures; two healed after additional
treatment. No side effects were observed in either study.

Jonas et al.75 performed a randomized, controlled trial to
ascertain whether different routes of administration had simi-
lar healing rates. The authors randomized 50 patients to
receive 60 mg of oral DTZ or 2% topical DTZ gel twice daily.
Complete healing occurred in 38% of patients taking oral
treatment versus 65% of patients using topical therapy. Side
effects were reported in 33% of patients treated orally.

Although long-term follow-up studies are lacking, several
randomized, controlled trials comparing calcium channel
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blockers and nitrates have been performed. Kocher et al.76

randomized 61 patients with chronic anal fissures to receive
0.2% GTN or 2% DTZ. After 6–8 weeks of treatment, 21 of
29 patients in the GTN group and 13 of 31 in the DTZ group
experienced side effects. Therapeutic efficacy was similar
between both groups. In the GTN group, 25 of 29 patients
(86.2%) were healed or improved, compared with 24 of 31
patients (77.4%) in the DTZ group (P = .21). Bielecki et al.77

also found equal healing rates between topical 0.2% GTN and
2% DTZ, as well as fewer headaches with 2% DTZ (0% ver-
sus 33% with 0.2% GTN). In a prospective, double-blind trial
by Ezri and Susmallian,78 52 patients were randomized to
receive topical GTN or nifedipine. The healing rate was
higher (P < .04) with nifedipine (89%) as compared with
GTN (58%). Side effects occurred more frequently (P < .01)
with GTN (40%) than nifedipine (5%), a finding that was
similar to the other trials. Recurrences within a 6-month
period were common in both groups: 31% for GTN and 42%
for nifedipine. Based on these study results, topical calcium
channel blockers appear to be as effective as topical nitrates,
with fewer side effects. Initial data suggest that long-term
recurrences may be similar between both treatment groups,
but further studies are warranted. Currently, topical calcium
channel blocker preparations are not commercially available
in the United States.

Adrenergic Antagonists

The effect of alpha-1 adrenergic blockade on anal sphincter
pressure has been studied in two prospective trials. Pitt
et al.79,80 administered 20 mg of indoramin, an alpha-1 blocker,
to seven patients with chronic anal fissure and six healthy con-
trols. Reduction in anal pressure was observed in both groups:
35.8% in patients with fissure and 39.9% in those without. In
a placebo-controlled trial, 23 patients with chronic anal fissure
were randomized to receive 20 mg of indoramin or placebo
twice daily.79 Although a 29.8% reduction in maximum anal
resting pressure was observed 1 hour after active treatment,
healing occurred in only 1 patient (7%), despite 6 weeks of
therapy. That patient developed a recurrence within 3 months.
In the placebo group, 22% of patients achieved healing,
although no significant change in anal pressure was observed.
The trial was not completed because of lack of efficacy.

Cholinergic Agonists

Carapeti et al.81 documented reduced anal sphincter pressure
using bethanechol in a dose-finding study. Using increasing
concentrations of bethanechol gel in healthy volunteers, they
demonstrated a 24% reduction in maximal anal resting pres-
sure using 0.1% dose. In a subsequent study, they reported fis-
sure healing in 9 of 15 patients treated with 0.1% bethanechol
gel 3 times daily for 8 weeks.69 Maximum resting sphincter
pressure was significantly lower after treatment (P = .02)
compared with pretreatment values. No side effects were
reported.

Phosphodiesterase Inhibitors

Early work by Jones et al.82 has demonstrated an in vitro
effect of increasing concentrations of various phosphodi-
esterase inhibitors on internal sphincter tone. This may spark
future clinical trials in the treatment of anal fissure.

Botulinum Toxin

Botulinum Toxin (BT) is an exotoxin produced by the bac-
terium Clostridium botulinum. When injected locally, BT
binds to the presynaptic nerve terminal at the neuromuscular
junction, thereby preventing release of acetylcholine and
resulting in temporary paralysis of skeletal muscle. Its mech-
anism of action on smooth muscle, such as the internal
sphincter, has been evaluated in recent animal studies. In a
series of experiments, Jones et al.83 injected BT into porcine
anal sphincters, which responded with decreased mean anal
resting pressure in subsequent manometric studies. Strips of
sphincter muscle were then isolated and examined in vitro.
Application of electrical field stimulation and nicotinic ago-
nists resulted in increased myogenic tone, which was
blocked by guanethidine and attenuated by BT injection.
These findings suggested that the predominant effect of BT
on the IAS is sympathetic blockade.

BT injections can be given easily, on an outpatient basis,
and are well tolerated. The commercial availability of BT has
prompted several prospective trials examining its efficacy in
the treatment of anal fissure (Table 12-3). An early placebo-
controlled trial randomized 30 patients to receive either two
injections of 20 U BT-A or saline.84 After 2 months, complete
healing occurred in 11 of 15 patients (73.3%) receiving BT
and 2 of 15 patients (13.3%) receiving placebo. Subsequent
BT injections were offered and given to 10 patients in the con-
trol group; there were seven healed fissures. Repeat BT injec-
tions (25 U) were given to four treatment failures, all of which
healed after 2 months. No recurrences were observed during
16 months’ follow-up. In a randomized trial comparing BT
and lidocaine pomade in the treatment of anal fissure, Colak
et al.85 demonstrated superiority (P = .006) of BT in 62
patients, with complete epithelialization in 70.58% of patients
in the BT group versus 21.42% in the lidocaine group.

The dose of BT injected is critical to successful healing in
anal fissures. Siproudhis et al.86 reported that a single 20-U
injection of BT was not superior to that of placebo in a ran-
domized, double-blind trial of 44 patients with chronic anal
fissure. In a dose-finding study, Brisinda et al.87 randomized
150 patients to two treatment arms. Initial treatment with 20
U of BT, followed by 30 U of BT for fissure persistence, was
given to the first group, and 30 U of BT, followed by 50 U of
BT, was given to the second group. One month after BT injec-
tions, there were no significant differences in resting anal
pressures between the two groups; however, complete healing
was more frequent in the second group (87%) than the first
(73%). Fissures remained unhealed in two patients in the first,
and three patients in the second group, despite additional BT
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injections. Temporary incontinence to flatus was reported in
6.6% of the second group only.

Optimal dosing of BT therapy was evaluated in a separate
study by Madalinski et al.88 Fourteen patients with chronic
anal fissures resistant to topical nitrates and a subsequent 25-U
BT injection were offered a second application of topical
nitrates, which resulted in healing in only one patient. A higher
dose of BT (50 U) was given to the 13 remaining patients and
healing achieved in seven. The use of BT injections for GTN
treatment failures was further supported in a prospective trial
conducted by Lindsey et al.89 Forty patients with chronic anal
fissures despite GTN therapy were treated with 20 U of BT.
Initial success, which included patients with symptomatic
relief in the presence of an unhealed fissure, was observed in
29 patients (73%). Less than one-third of patients eventually
underwent a surgical procedure. Transient incontinence was
noted in 18% of patients. The authors concluded that BT
should be considered as a second-line, and perhaps a first-
line, agent in the treatment of chronic anal fissures before pur-
suing surgical options.

In a prospective, randomized trial, Brisinda et al.90 directly
compared BT injection and topical NTG as first-line agents in
the treatment of chronic anal fissures. BT injections (20 U)
were given on each side of the IAS and 0.2% NTG ointment
was applied twice daily for 6 weeks. Fissures healed in 96%
of the patients in the BT group and 60% of the patients in the
NTG group. Moderate to severe headaches were reported in
20% of the NTG group, whereas no side effects were
observed after BT injections. Regarding nonsurgical treat-
ment of chronic anal fissure, the authors concluded that BT
was more effective than NTG therapy.

There has been only one prospective, randomized trial to
date comparing BT to LIS in the treatment of chronic anal

fissures. Mentes et al.91 reported the results of 61 patients
receiving a total of 0.3 U/kg BT in two divided doses and 50
patients who underwent sphincterotomy. Fissure healing was
evaluated at 1 and 4 weeks postprocedure, as well as at 2-, 6-,
and 12-month intervals. Patients in the BT group had a second
injection if healing was incomplete after 2 months. After 1
month, fissures were completely healed in 62.3% of patients
in the BT group versus 82% of patients in the LIS group 
(P = .023). By 2 months, healing rates were 73.8% in the BT
group and 98% in the LIS group (P < .0001). Six months after
treatment, 86.9% of patients in the BT group had healed fis-
sures. In the LIS group, two patients developed recurrences,
decreasing the healing rate to 94%, not significantly different
from the BT group. By 12 months, however, fissure recur-
rence in seven patients in the BT group resulted in a decrease
in the overall healing rate to 75.4%, significantly lower than
94% rate still observed in the LIS group (P = .008). Anal
incontinence, predominantly to flatus, was reported in 16% of
patients in the LIS group. No side effects were observed with
BT injections. Although initial success and fewer complica-
tions were found with BT therapy, long-term results were not
as encouraging when compared with LIS.

Late recurrence rates 42 months after BT treatment of
chronic anal fissures have been reported in a prospective trial
by Minguez et al.92 Only patients with complete healing 6
months after BT injections were included for reassessment in
6-month intervals. Fissure recurrence was demonstrated in
41.5% of patients. Stratification by various clinical parame-
ters revealed that higher risks of recurrence were associated
with anterior location, chronicity of disease (longer than 12
months), multiple injections, and dosage greater than 21 U.
They comment that lack of recurrence cited in earlier reports
by Maria et al. and Brisinda et al. may have been influenced
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TABLE 12-3. Prospective BT trials

Year Author n Treatment Follow-up Success (%) Side effects

1998 Maria et al.84 30 BT 20 U (2 doses)
Saline 2 mo 73.3

13.3 (P = .003)
1999 Brisinda et al.90 50 BT 20 U (2 doses)

0.2% NTG 2 mo 96
60 (P = .005) 20% headaches

2002 Colak et al.85 62 BT
Lidocaine 2 mo 70.6

21.4 (P = .006)
2002 Brisinda et al.87 150 BT 20 U, 30 U

BT 30 U, 50 U 2 mo 89
96

2003 Siproudhis et al.86 44 BT 20 U (1 dose)
Saline 4 wk 22.7

22.7
2003 Mentes et al.91 101 BT 0.3 U/kg

LIS 12 mo 75.4
94 (P = .008) 16% incontinence

BT, botulinum toxin; U, units; LIS, lateral internal sphincterotomy.



by their use of strict exclusion criteria, such as patients with
anterior fissures. Furthermore, standard doses of BT were not
used in all trials. Optimal dosing and appropriate patient
selection remain uncertain.

Complications reported after BT injections of anal fissures
have included perianal hematomas in 2 of 10 patients treated
by Tilney et al.93 and perianal thrombosis in early reports by
Jost et al.,94 although this has not been reproduced in his
recent experience.95

Special Situations

Low Pressure Fissures

Unlike the classic anal fissures described previously, low
pressure fissures are not appropriate candidates for operative
sphincterotomy. Patients within this category include those
with impaired continence and fissure recurrence after sphinc-
terotomy. Anal fissures sustained after childbirth are also
associated with reduced anal canal pressures. Corby et al.96

prospectively studied 209 primigravid women with anal
manometry 6 weeks before and after childbirth. Of those
women, 9% developed postpartum fissures. Manometric eval-
uations demonstrated similar antepartum resting and squeeze
pressures in women who developed fissure and those who did
not. In addition, postpartum resting and squeeze pressures
were decreased in both groups. For this group of patients,
“surgical interference with the anal sphincter mechanism
should be avoided.”96

Optimal treatment of low-pressure fissures is unclear.
Nyam et al.97 reported the results of an island flap in 21
patients with preoperative median resting anal pressures and
squeeze pressures significantly lower than controls or patients
with high-pressure fissures. Sphincter defects were recog-
nized ultrasonographically in 15 of 21 patients (71%). During
an 18-month follow-up, all fissures healed and incontinence
was not observed. The authors concluded that the island
advancement flap “provides a useful alternative” for recurrent
anal fissures, or low-pressure anal fissures, in which sphinc-
terotomy “might jeopardize continence.”97

Crohn’s

The incidence of perianal Crohn’s fissures varies widely
among reports. In one retrospective review by Platell et al.,98

symptomatic anal disease was documented in 42.4% of
patients with Crohn’s disease. More than one-quarter of those
patients (27.6%) had anal fissures. In a separate analysis in
which 3.8% of patients with Crohn’s disease required surgery
for perianal symptoms, Sangwan et al.99 found that 31.8% had
anal fissures. Fleshner et al.100 specifically examined fissures
in Crohn’s disease and found 84% were symptomatic.
Multiple fissures were noted in one-third of patients and only
66% were located in the posterior midline. Sweeney et al.101

reviewed the natural history of Crohn’s fissures in 61 patients,
in whom anal fissure was the only anal pathology. Fissure
healing occurred in 42 of 69 patients (60.8%) during medical
treatment for Crohn’s disease. Ten patients developed addi-
tional anal lesions. Six patients (9.8%) eventually underwent
anorectal surgery.

Traditionally, anorectal surgery in patients with Crohn’s
disease has been approached with caution. Complications
resulting in proctectomy and fears regarding postoperative
incontinence, exacerbated by preexisting diarrhea, have pre-
cluded perianal operations in these patients (although impair-
ment of continence after such operations has not been studied
in this population). As a result, most authorities argue that ini-
tial treatment of Crohn’s fissures should be focused on con-
trolling diarrhea. If fissure persists despite conservative
measures, examination under anesthesia and limited sphinc-
terotomy should be performed. Currently, there are no data to
support the use of topical sphincter relaxants or BT in the
treatment of fissures in Crohn’s disease.

Outcomes after surgery in patients with Crohn’s fissures
have been reported, albeit in small retrospective series.
Wolkomir and Luchtefeld102 reported uncomplicated wound
healing in 22 of 25 patients. In the series by Fleshner et al.,100

88% of patients healed after anorectal surgery, compared with
49% of patients after medical treatment and 29% after
abdominal surgery. Of treatment failures, perianal abscess or
fistula was observed in 26% of patients.

Anal dilatation for Crohn’s fissures has also been reported
with some success. Isbister and Prasad12 reported that “three
patients with anal fissures and Crohn’s disease were success-
fully managed by anal dilatation.” Allan and Keighley103

described improvement in 4 of 7 patients, in whom 1 became
incontinent.

Human Immunodeficiency Virus

Distinction between HIV-associated fissures and HIV-associ-
ated ulcers is necessary for optimization of fissure manage-
ment in this patient population. Fissures in HIV-positive
patients have a typical appearance, whereas HIV ulcers are
deep and broad based and can occur anywhere within the anal
canal.104,105 Early pessimistic reports of poor wound healing
and high rates of incontinence after sphincterotomy for HIV-
associated fissures may have been skewed by inclusion of
HIV ulcers in the fissure group.105 In addition, these data pre-
ceded the era of highly effective antiviral therapy. In fact,
there is a paucity of current information on HIV-associated
fissures, and no available data about risk of postoperative
incontinence or use of topical sphincter relaxants or BT as
treatment options.

Barrett et al.106 reported fissure prevalence in 32% of HIV-
positive patients. Although sphincterotomies were performed
in 18 patients, specific outcomes were not reported. Viamonte
et al.104 compared alternative treatments for anal fissures in 33
HIV-positive patients. Ten patients were lost to follow-up.
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Improvement was noted in 10 patients treated nonoperatively
and in 12 of 13 patients who underwent LIS. Actual healing
rates were not provided, but no cases of incontinence were
observed.

Conclusions

Anal fissure is a common, symptomatic disorder. Diagnosis is
often established by history alone, but is easily confirmed by
physical examination without the need for additional instru-
mentation. After instigation by anal trauma, anal fissure is
sustained by elevated resting anal pressure. Treatment of anal
fissure has consequently been aimed at reducing anal tone.

Surgery has been highly effective, although alterations in
continence have been documented. Although proponents of
anal dilatation exist, LIS has been advocated as the operation of
choice. Regarding nonoperative treatment options, the early
GTN literature has been promising, but varies significantly
with regard to rates of healing, relapse, and side effects. Topical
calcium channel blockers have shown similar efficacy to GTN,
but fewer side effects have been reported. In at least one ran-
domized trial, BT demonstrated superiority to GTN, but long-
term outcomes of BT have uncovered high fissure recurrence
rates. In general, the success of medical therapies has been con-
troversial, with lack of consensus demonstrably evident after
dichotomous analyses in the recent literature: a review by
Lindsey et al.47 that determines that most chronic anal fissures
are successfully treated by inexpensive medical therapies and a
systematic evaluation by Nelson48 that concludes that medical
therapy offers only a slight advantage when compared with
placebo, but is significantly inferior to surgery.
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13
Benign Anorectal: Abscess and Fistula
Carol-Ann Vasilevsky and Philip H. Gordon

Anorectal abscesses and fistula-in-ano represent different
stages along the continuum of a common pathogenic spec-
trum. The abscess represents the acute inflammatory event
whereas the fistula is representative of the chronic process.

Abscess

Anatomy

Successful eradication of anorectal suppuration and fistula-
in-ano requires an in-depth understanding of anorectal
anatomy. Essential is an understanding of the existence of
potential anorectal spaces1 (Figure 13-1A). The perianal
space is located in the area of the anal verge. It becomes
continuous with the ischioanal fat laterally while it extends
into the lower portion of the anal canal medially. It is con-
tinuous with the intersphincteric space. The ischioanal
space extends from the levator ani to the perineum.
Anteriorly it is bounded by the transverse perineal muscles;
the lower border of the gluteus maximus and the sacro-
tuberous ligament form its posterior border. The medial bor-
der is formed by the levator ani and external sphincter
muscles; the obturator internus muscle forms the lateral bor-
der. The intersphincteric space lies between the internal and
external sphincters and is continuous inferiorly with the
perianal space and superiorly with the rectal wall. The
supralevator space is bounded superiorly by peritoneum, lat-
erally by the pelvic wall, medially by the rectal wall, and
inferiorly by the levator ani muscle. The deep postanal space
is located between the tip of the coccyx posteriorly and lies
below the levator ani and above the anococcygeal ligament
(Figure 13-1B).

At the level of the dentate line, the ducts of the anal
glands empty into the anal crypts. Some 80% of the
anal glands are submucosal in extent, 8% extend to the inter-
nal sphincter, 8% to the conjoined longitudinal muscle, 2%
to the intersphincteric space, and 1% penetrate the internal
sphincter.2

Pathophysiology

Etiology

Ninety percent of all anorectal abscesses result from nonspe-
cific cryptoglandular infection whereas the remainder result
from the causes as listed in Table 13-1. According to the cryp-
toglandular theory championed by Parks,3 abscesses result
from obstruction of the anal glands and ducts. Obstruction of
a duct may result in stasis, infection, and formation of an
abscess. Persistence of anal gland epithelium in part of the
tract between the crypt and the blocked part of the duct results
in the formation of a fistula. Predisposing factors include diar-
rhea and trauma in the form of a hard stool. Associated fac-
tors may be anal fissures, infection of a hematoma, or Crohn’s
disease.

Classification

Abscesses are classified according to their location in the
aforementioned potential anorectal spaces: perianal,
ischioanal, intersphincteric, and supralevator (Figure 13-2).
Perianal abscesses are the most common type whereas supra-
levator abscesses are the rarest. Pus can also spread circum-
ferentially through the intersphincteric, supralevator, or
ischioanal spaces, the latter via the deep postanal space,
resulting in a horseshoe abscess.

Evaluation and Treatment

Symptoms

Pain, swelling, and fever are the hallmarks associated with an
abscess. The patient with a supralevator abscess may com-
plain of gluteal pain.4 Rectal bleeding has been reported.
Severe rectal pain accompanied by urinary symptoms such as
dysuria, retention, or inability to void may be suggestive of an
intersphincteric or supralevator abscess.
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Physical Examination

Inspection will reveal erythema, swelling, and possible fluc-
tuation. It is crucial to recognize that no visible external man-
ifestations will be present with the intersphincteric or
supralevator abscesses despite the patient’s complaint of
excruciating pain.1 Although digital examination may not be
possible because of extreme tenderness, palpation, if possible,
will demonstrate tenderness and a mass. With a supralevator
abscess, a tender mass may be palpated on rectal or vaginal
examination.4 Anoscopy and sigmoidoscopy are inappropri-
ate in the acute setting.

Treatment

General Principles

Essentially, the treatment of an anorectal abscess involves
incision and drainage. Watchful waiting under the cover of
antibiotics is ineffective and may allow the suppurative
process to progress resulting in the creation of a more com-
plicated abscess and thus possible injury to the sphincter
mechanism. Rarely, delay in diagnosis and management of
anorectal abscesses may result in life-threatening necrotizing
infection and death.5FIGURE 13-1. Anorectal spaces. A Coronal section. B Sagittal sec-

tion. (From Vasilevsky CA. Anorectal abscess and fistula-in-ano. In:
Beck D, ed. Handbook of Colorectal Surgery. 2nd ed. Copyright
2003 by Taylor & Francis Group LLC (B). Reproduced with per-
mission of Taylor & Francis Group LLC (B) in the format Textbook
via Copyright Clearance Center.)

TABLE 13-1. Etiology of anorectal abscess

Nonspecific
Cryptoglandular

Specific
Inflammatory bowel disease

Crohn’s disease
Ulcerative colitis
Infection
Tuberculosis
Actinomycosis
Lymphogranuloma venereum

Trauma
Impalement
Foreign body
Surgery

Episiotomy
Hemorrhoidectomy
Prostatectomy

Malignancy
Carcinoma
Leukemia
Lymphoma
Radiation

FIGURE 13-2. Classification of anorectal abscess. (Reprinted from
Vasilevsky CA. Fistula-in-ano and abscess. In: Beck DE, Wexner
SD, eds. Fundamentals of Anorectal Surgery. London: WB
Saunders, copyright 1998, with permission from Elsevier.)



Operative Management

Incision and Drainage

Perianal abscesses can be effectively drained under local
anesthesia.4,6 After the most tender point has been deter-
mined, the area is infiltrated with 0.5% lidocaine with
1:200,000 epinephrine. A cruciate or elliptical incision is
made and the edges are trimmed to prevent coaptation which
may result in poor drainage or recurrence (Figure 13-3). No
packing is required.

Most ischioanal abscesses can be incised and drained in a
similar manner with the site of incision shifted close to the
anal side of the abscess, minimizing the complexity of a sub-
sequent fistula. Large ischioanal or horseshoe abscesses often
require drainage with the patient under a regional or general
anesthetic and in the prone jackknife or left lateral (Sim’s)
position. The location of infection is often in the deep

postanal space. Access to this space may be achieved by a
midline incision between the coccyx and anus, spreading the
superficial external sphincter to enter the space. An opening
is made in the posterior midline and the lower half of the
internal sphincter is divided to drain the anal gland in which
the infection originated.4 Counter-incisions are made over
each ischioanal fossa to allow drainage of the anterior exten-
sions of the abscess (Hanley procedure)5,7 (Figure 13-4).

Because the diagnosis of an intersphincteric abscess is
entertained when the patient presents with pain out of propor-
tion to the physical findings, an examination under anesthesia
is mandatory to completely assess the cause of the pain. Once
the diagnosis is established, either by palpation of a protrusion
into the anal canal or by needle aspiration in the intersphinc-
teric plane, treatment consists of dividing the internal sphinc-
ter along the length of the abscess cavity. The wound is then
marsupialized to allow adequate drainage and quicker healing.

Before the treatment of a supralevator abscess, it is essen-
tial to determine its origin because it may arise from an
upward extension of an intersphincteric or an ischioanal
abscess, or downward extension of a pelvic abscess.1,4 The
treatment in each case will be different. If the origin is an
intersphincteric abscess, it should be drained through the rec-
tum by dividing the internal sphincter and not through the
ischioanal fossa, because this will result in the creation of a
suprasphincteric fistula. However, if it arises from an
ischioanal abscess, it should be drained through the perineal
skin and not through the rectum; otherwise, an extrasphinc-
teric fistula will occur (Figure 13-5). If the abscess is of pelvic
origin, it may be drained through the rectum, ischioanal fossa,
or abdominal wall via percutaneous drainage depending on
the direction to which it is pointing.

Catheter Drainage

An alternative method of treatment for selected patients is
catheter drainage. Patients suitable for this technique should
not have severe sepsis or any serious systemic illness.8 The
patient is placed in the prone jackknife position or left lateral
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FIGURE 13-3. Drainage of abscess. A Injection of local anesthesia. B
Cruciate incision. C Excision of skin. D Drainage cavity. FIGURE 13-4. Drainage of horseshoe abscess.



(Sim’s) position. The skin is prepared with a proviodine-
iodine solution and the fluctuant point of the abscess is
selected. Local anesthesia consisting of 0.5% lidocaine with
1:200,000 epinephrine is injected in a 1-cm area of skin and a
stab incision is made to drain the pus. The lidocaine should be
injected into the skin around, rather than immediately over,
the point of maximal fluctuation because the acid environ-
ment may otherwise preclude adequate anesthesia (Figure 
13-6A). A 10- to 16-French soft latex mushroom catheter is
inserted over a probe into the abscess cavity. When released,
the shape of the catheter tip will hold the catheter in place,
obviating the need for sutures. The external portion of the
catheter is shortened to leave 2–3 cm outside the skin with the
tip in the depth of the abscess cavity (Figure 13-6B). This
reduces the chances of the catheter falling out of or into the
abscess cavity. A small bandage is placed over the catheter.

Several portions of this technique deserve further com-
ment. First, the stab incision should be placed as close as pos-
sible to the anus, minimizing the amount of tissue that must
be opened if a fistula is found after resolution of inflammation
(Figure 13-6A). Second, the size and length of the catheter
should correspond to the size of the abscess cavity (Figure 
13-7A). A catheter that is too small or too short may fall into
the wound (Figure 13-7B). Third, the length of time that the
catheter should be left in place requires clinical judgment.
Factors involved in this decision should include the size of the
original abscess cavity, the amount of granulation tissue
around the catheter, and the character and amount of drainage.
If there is doubt, it is better to leave the catheter in place for a
longer period of time.

Primary Fistulotomy

A point of controversy is whether primary fistulotomy should
be performed at the time of initial abscess drainage.
Proponents5,9–11 believe that in the acute phase one can better

trace the suppurative process because of the presence of pus.
Primary fistulotomy eliminates the source of infection and
decreases the rate of recurrence, obviating the need for sub-
sequent surgery with the potential to decrease disability and
morbidity. Fucini11 reported no recurrences in 51 of 58 primary
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FIGURE 13-5. Drainage of a supralevator abscess.

FIGURE 13-6. Catheter drainage of an abscess. A Stab incision. B
Catheter in abscess cavity.

FIGURE 13-7. Catheter in an abscess cavity. A Correct size and length
of catheter. B Catheter too short.



fistulotomies when internal openings could be identified. No
major incontinence was reported, but impaired control of flatus
was seen in 17%. In eight patients in whom only incision and
drainage were performed because of failure to identify an inter-
nal opening, recurrences were reported in 87%.11

Opponents6,12 are reluctant to perform primary fistulotomy
in the presence of acute inflammation because the search for
an internal opening may lead to creation of false passages
resulting in neglect of the main source of infection. Failure to
identify an internal opening has been reported to occur in as
high as 66% of patients.10 In addition, 34%–50% of patients
who present with an abscess for the first time will not develop
a fistula.6,12 Thus, primary fistulotomy in these patients would
be unnecessary and may result in needless disturbances of
continence. Of those patients whose abscesses are drained,
11% may develop a fistula whereas 37% may develop a recur-
rent abscess.6 This is most often observed in conjunction with
ischioanal abscesses.6 The search for an internal opening con-
verts the operative procedure from one that can be performed
under local anesthesia to one that requires regional or general
anesthesia. A prospective, randomized trial of drainage alone
versus drainage and fistulotomy for acute perianal abscesses
with proven internal openings revealed that incision and
drainage alone demonstrated no statistical significance in
recurrence compared with concurrent fistulotomy although
there was a tendency to recurrence in the former group.13

Another prospective study advocated a conservative approach
in the treatment of anorectal abscess, reserving fistulotomy as
a second-stage procedure if necessary.14

If the internal opening of a low transsphincteric fistula is
readily apparent at the time of abscess drainage, primary fis-
tulotomy is feasible with the following exceptions: 1) patients
with Crohn’s disease, 2) patients with acquired immunodefi-
ciency syndrome (AIDS), 3) elderly patients, 4) patients with
high transsphincteric fistulas, and 5) women with anterior fis-
tulas and episiotomy scars.

The decision to perform a primary fistulotomy should be
individualized but should only be attempted by a surgeon with
a sound knowledge of the regional anatomy. Insistence upon
finding a fistula may encourage creation of a false passage
and unnecessary division of sphincter muscle.11

As will be seen in the discussions of the use of fibrin glue
ranal plug in the treatment of fistula-in-ano further on in this
chapter, many of the former proponents of primary fistulotomy
have abandoned this approach and have instead elected to await
the appearance of a fistula after drainage only to treat it with fib-
rin glue ranal plug so as to avoid cutting any sphincter muscle.

Antibiotics

There is little if any role for antibiotics in the primary man-
agement of anorectal abscesses except as an adjunct in
patients with valvular heart disease or prosthetic valves,
extensive soft tissue cellulitis, prosthetic devices, diabetes,
immunosuppression, or systemic sepsis.

Postoperative care

Patients are instructed to continue with a regular diet and to
take a bulk-forming agent, non-codeine-containing analgesic,
and sitz baths. Patients are generally seen in follow-up in 2–4
weeks or for intersphincteric or supralevator abscesses, 2
weeks postoperatively. Those patients in whom catheter
drainage has been performed are seen within 7–10 days after
the procedure. If the cavity has closed around the catheter and
drainage has ceased, the catheter is removed. If the cavity has
not healed, the catheter is left in place or replaced with a
smaller one. In all cases, patients are observed until complete
healing has occurred.

Complications

Recurrence

After incision and drainage, ischioanal and intersphincteric
abscesses are associated with the development of recurrent
abscesses or fistulas in as many as 89% of patients.6,14,15

Recurrence is more likely to occur in patients with a history
of abscess drainage6,14,15 perhaps because the natural barriers
to infection have been destroyed.

Reasons for recurrence of anorectal infections include
missed infection in adjacent anatomic spaces, the presence of
an undiagnosed fistula or abscess at initial abscess drainage,
and failure to completely drain the abscess.5

If a patient waits too long for follow-up after catheter
drainage, the skin may seal and a second incision may be
required to retrieve the catheter or redrain a recurrent abscess.

Failure to detect a primary opening at the time of primary
fistulotomy and abscess drainage may result in persistence of
the infection.

Extra-anal Causes

Extra-anal disease should be considered once the usual causes
of recurrence have been ruled out. Hidradenitis suppurativa
and downward extension of a pilonidal abscess should be con-
sidered.1 A prospective review of recurrent anorectal
abscesses by Chrabot et al.16 reported hidradenitis in one-third
of patients with recurrent abscesses. In addition, the possibil-
ity of Crohn’s disease should be suspected.

Incontinence

Incontinence may result after incision and drainage of an
abscess either from iatrogenic damage to the sphincter or
inappropriate wound care. Continence may be compromised
if the superficial external sphincter is inadvertently divided
during drainage of a perianal or deep postanal abscess in a
patient with preoperative borderline continence. Drainage of
a supralevator abscess may lead to incontinence if the pub-
orectalis is inappropriately divided.17 Prolonged packing of a
drained abscess may impair continence by preventing the
development of granulation tissue and promoting the forma-
tion of excess scar tissue.18
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Although advocated to decrease recurrence rates, primary
fistulotomy may result in unnecessary division of sphincter
muscle in acutely inflamed tissue. Schouten and van
Vroonhoven14 reported a 39% rate of continence disturbances
in a prospective, randomized trial.

Special Considerations

Necrotizing Anorectal Infection

Rarely, anorectal abscesses may result in necrotizing infec-
tion and death. Factors thought to be responsible include
delay in diagnosis and management, virulence of the organ-
ism involved, bacteremia and metastatic infections, or under-
lying disorders such as diabetes, blood dyscrasias, heart
disease, chronic renal failure, hemorrhoids, and previous
abscess or fistula.5

Symptoms and Signs

Spreading soft tissue infection of the perineum can be classi-
fied into two groups.19 The first group includes anorectal sep-
sis in which the infection extends superficially around the
perineum resulting in necrosis of skin, subcutaneous tissue,
fascia, or muscle. Perianal crepitation, erythematous,
indurated skin, blistering, or gangrene may be present (Figure
13-8). A black spot may appear early and indicates a wide-
spread necrotizing infection.20 The second group includes
sepsis in which the preperitoneal or retroperitoneal spaces
have become involved.19 Subtle signs may be present which
include abdominal wall induration, tenderness, or a vague
mass. It is important to realize that systemic symptoms such
as fever, tachycardia, and vascular volume depletion may pre-
cede the appearance of overt signs of infection.21

Treatment

Treatment consists of vigorous intravenous fluid hydration,
restoration of electrolyte balance, and insertion of a Foley cathe-
ter. Accompanying coagulopathy, respiratory insufficiency, and

renal failure must be aggressively treated. Invasive monitor-
ing and ventilatory support may be necessary.22 Pus or
necrotic tissue from the infected region must be cultured for
aerobes and anaerobes. A Gram stain can be used to distin-
guish between the presence of clostridial and nonclostridial
organisms.23 Empiric broad-spectrum antibiotic therapy
should be instituted regardless of Gram stain and culture
results. The chosen antibiotic regimen should be effective
against staphylococci and streptococci, Gram-negative col-
iforms, Pseudomonas, Bacteroides, and Clostridium. For
Gram-positive rods seen on Gram stain, antibiotics adminis-
tered should include sodium penicillin G in doses of 24–30
million units per day and an aminoglycoside. Tetanus toxoid
should also be administered.22

Surgical treatment consists of wide radical debridement
until healthy tissue is encountered. The goals of surgical
debridement are to remove all nonviable tissue, halt the pro-
gression of infection, and alleviate the systemic toxicity.21 It
is crucial to realize that the preoperative skin changes may be
minimal compared with the operative findings which may
include edema, liquefactive necrosis of subcutaneous tissues,
watery pus formation, and extensive necrosis of underlying
fascia.22 Reexamination under anesthesia is usually necessary
because this is the only manner by which adequate wound
examination can be conducted.22 The need for colostomy is a
debatable issue and has been recommended if the sphincter
muscle is grossly infected, if there is colonic or rectal perfo-
ration, if the rectal wound is large, if the patient is immuno-
compromised, or if incontinence is present.19,21 Whereas
some authors23 believe that colostomy is seldom necessary,
fecal diversion may also be accomplished with the use of a
“medical colostomy” consisting of enteral or parenteral nutri-
tion. Controversy also exists with regard to the need for uri-
nary diversion by suprapubic catheterization. It has been
suggested that this may be indicated in the presence of known
stricture and urinary extravasation with phlegmon.24

Although antibiotics and adequate surgical drainage are
thought to be sufficient, the use of hyperbaric oxygen (HBO)
has been advocated as an adjunct to treatment, particularly in
patients with diffuse spreading infections who do not have
chronic obstructive pulmonary disease.25 It is postulated that
HBO has a direct antibacterial effect on anaerobic bacteria by
diminishing the effect of endotoxins and optimizing leukocyte
phagocytic function.20 HBO may also promote wound healing
by facilitating fibroblast proliferation.25 HBO is delivered as
100% oxygen through an oronasal mask or endotracheal tube
at 3 atm for one or two cycles each lasting 2 hours. If HBO is
to be used as an adjunctive therapy, appropriate surgical inter-
vention with wide debridement cannot be compromised
because ischemic tissue cannot be salvaged by HBO.21

Despite aggressive surgical and multidisciplinary manage-
ment of anorectal sepsis, mortality rates ranging from 8% to
67% have been reported.19,21 This high mortality rate is attrib-
utable in part to the aggressive nature of the infection and to the
underlying comorbid diseases that are present in these
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FIGURE 13-8. Necrotizing anorectal infection.



patients.21 Mortality rates are 2–3 times higher in diabetics, in
elderly patients, and in patients in whom treatment is delayed.21

Anal Infection and Hematologic Diseases

Acute anorectal suppuration poses an interesting and often
life-threatening problem in patients with acute hematologic
diseases. In patients with acute leukemia, mortality rates of
45%–78% have been reported.26 There is a definite relation-
ship between the number of circulating granulocytes and the
incidence of perianal infection in patients with hematologic
diseases. In one study, patients with neutrophil counts below
500 per cubic millimeter had an incidence of anorectal infec-
tions of 11% whereas those with counts greater than 500 per
cubic millimeter had an incidence of 0.4%.27 Glenn et al.28

reported that 63% of anorectal infectious episodes occurred
when fewer than 500 neutrophils were present per cubic mil-
limeter. The risk of developing anorectal infection in this
patient population has been found to be related to the severity
and duration of the neutropenia.26 The most important prog-
nostic indicator was the number of days of neutropenia during
the infectious episode.28

The most common presenting symptoms include fever
which precedes pain, and urinary retention. Point tenderness
and poorly demarcated induration constitute the earliest
signs,26 whereas external swelling and fluctuation often
appear late in the course of infection.28

Controversy surrounds the treatment of acute anorectal
infections in patients with hematologic malignancies. Surgery
has generally been avoided because what may seem to be sim-
ple incision and drainage may produce scant or no pus and
may instead cause hemorrhage, poor wound healing, or
expanding soft tissue infection.28

Any patient with perianal pain is assumed to have a peri-
anal complication and is started on precautionary measures
which consist of no digital rectal examinations, suppositories,
or enemas.29 Sitz baths, stool softeners, bulk agents, and anal-
gesia are advised. On aspiration of most abscesses in this
group, the most common organisms have been found to be
Escherichia coli and group D streptococcus.28 Consequently,
infections are successfully controlled with a third-generation
cephalosporin combined with anaerobic coverage or an
extended spectrum penicillin in combination with an amino-
glycoside and an anti-anaerobic antibiotic. This combination
has been associated with an 88% success rate.28

Barnes et al.26 recommend an aggressive surgical approach.
Through this approach, 13 of 15 patients who were severely
neutropenic with neutrophil counts of fewer than 100 per
cubic millimeter recovered with incision and drainage. It must
be noted that these patients were found to have extensive soft
tissue infection. Because appropriate antibiotic coverage has
been found to control infection successfully, surgery has gen-
erally been recommended only if there is obvious fluctuation,
progression of soft tissue infection, or persistent sepsis after a
trial of antibiotic therapy.28

With severe neutropenia of fewer than 500 neutrophils per
cubic millimeter, low-dose radiation therapy of 300–400 rads
for a period of 1–3 days has been suggested. Spontaneous
drainage or subsidence of induration has been found to occur
in 3–5 days.29 A randomized, controlled study, however, has
failed to confirm the utility of this approach.30

Anorectal Sepsis in the Patient Positive for the Human
Immunodeficiency Virus

Patients who are human immunodeficiency virus (HIV) posi-
tive and present with abscesses require drainage either by
incision and drainage or use of catheter drainage. Because
these patients are immunosuppressed, adjunctive antibiotics
should be used. Efforts should be directed at keeping wounds
small because these patients are at risk of poor wound heal-
ing.31 An increased incidence of perianal sepsis32 may be
observed in HIV-positive patients. Serious septic complica-
tions or uncommon presentations of anorectal sepsis were
found in 13% of patients who initially presented with anorec-
tal suppuration in one study.31 In another study, perianal sep-
sis was associated with in situ neoplasia.33

Fistula-in-ano

Familiarity of the surgeon with the anatomy of the anorectal
area and with the pathogenesis and classification of fistulas is
essential for their adequate management.

Pathophysiology

Etiology

A fistula is defined as an abnormal communication between
any two epithelium-lined surfaces. A fistula-in-ano is an
abnormal tract or cavity communicating with the rectum or
anal canal by an identifiable internal opening. Most fistulas
are thought to arise as a result of cryptoglandular infection.

Classification

The most helpful yet complicated classification of fistula-in-
ano is that described by Parks et al. (Table 13-2). It has been
suggested that its use is particularly applicable to the treat-
ment of recurrent fistulas.10

Intersphincteric Fistula-in-ano

This fistula is the result of a perianal abscess. The tract passes
within the intersphincteric space (Figure 13-9A). This is the
most common type of fistula and accounts for approximately
70% of fistulas.34 A high blind tract passing from the fistula
tract to the rectal wall may occur; in addition, the tract may
also pass into the lower rectum. The infectious process may
pass into the intersphincteric plane and terminate as a blind
tract. There is no downward extension to the anal margin, and

198 C.-A. Vasilevsky and P.H. Gordon



thus no external opening is present. Infection may also spread
in the intersphincteric plane to reach the pelvic cavity to lie
above the levator ani muscles. Lastly, an intersphincteric fis-
tula may originate in the pelvis as a pelvic abscess but mani-
fest itself in the perianal area.

Transsphincteric Fistula-in-ano

In its usual variety, this fistula results from an ischioanal
abscess and constitutes approximately 23% of fistulas seen.34

The tract passes from the internal opening through the internal
and external sphincters to the ischioanal fossa (Figure 13-9B).
A high blind tract may also occur in this situation in which the
upper arm of the tract may pass toward the apex of the
ischioanal fossa or may extend through the levator ani muscles
and thereby into the pelvis. One form of transsphincteric

fistula is the rectovaginal fistula. This is discussed further in
Chapter 14.

Suprasphincteric Fistula-in-ano

This fistula results from a supralevator abscess and accounts
for approximately 5% of fistulas in some series.34 The tract
passes above the puborectalis after arising as an intersphinc-
teric abscess. The tract curves downward lateral to the exter-
nal sphincter in the ischioanal space to the perianal skin
(Figure 13-9C). A high blind tract may also occur in this vari-
ety and result in a horseshoe extension.

Extrasphincteric Fistula-in-ano

This constitutes the rarest type of fistula and accounts for 2%
of fistulas.34 The tract passes from the rectum above the leva-
tors and through them to the perianal skin via the ischioanal
space (Figure 13-9D). This fistula may result from foreign
body penetration of the rectum with drainage through the lev-
ators, from penetrating injury to the perineum, or from
Crohn’s disease or carcinoma or its treatment. However, the
most common cause may be iatrogenic secondary to vigorous
probing during fistula surgery.4

Evaluation and Treatment

Symptoms

A patient with a fistula-in-ano will often recount a history of
an abscess that has been drained either surgically or sponta-
neously. Patients may complain of drainage, pain with defeca-
tion, bleeding caused by the presence of granulation tissue at
the internal opening, swelling, or decrease in pain with
drainage. Additional bowel symptoms may be present when
the fistula is secondary to proctocolitis, Crohn’s disease, actin-
omycosis, or anorectal carcinoma.35 Systemic diseases such as
HIV, carcinoma, and lymphoma should be entertained.35

Physical Examination

The external or secondary opening may be seen as an eleva-
tion of granulation tissue discharging pus. This may be
elicited on digital rectal examination. In most cases, the inter-
nal or primary opening is not apparent. The number of exter-
nal openings and their location may be helpful in identifying
the primary opening. According to Goodsall’s rule (Figure
13-10), an opening seen posterior to a line drawn transversely
across the perineum will originate from an internal opening in
the posterior midline. An anterior external opening will orig-
inate in the nearest crypt. Generally, the greater the distance
from the anal margin, the greater the probability of a compli-
cated upward extension. Cirocco and Reilly36 found that
Goodsall’s rule was accurate in describing the course of anal
fistulas with a posterior external opening. It was inaccurate in
patients with anterior external openings because 71% of these
fistulas tracked to a midline anterior primary opening. This
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TABLE 13-2. Classification of fistula-in-ano

Intersphincteric
Simple low tract
High blind tract
High tract with rectal opening
Rectal opening without perineal opening
Extrarectal extension
Secondary to pelvic disease

Transsphincteric
Uncomplicated
High blind tract

Suprasphincteric
Uncomplicated
High blind tract

Extrasphincteric
Secondary to anal fistula
Secondary to trauma
Secondary to anorectal disease
Secondary to pelvic inflammation

FIGURE 13-9. Classification of fistula-in-ano. A Intersphincteric. B
Transsphincteric. C Suprasphincteric. D Extrasphincteric.



was especially true in women in whom fistulas with anterior
external openings tracked in a radial manner in only 31%.36

Digital rectal examination may reveal an indurated cord-
like structure beneath the skin in the direction of the internal
opening with asymmetry between right and left sides. Internal
openings may be felt as indurated nodules or pits leading to
an indurated tract.36 Posterior or lateral induration may be pal-
pable indicating fistulas deep in the postanal space or horse-
shoe fistulas.35,36 Bidigital rectal examination will define the
relationship of the tract to the sphincter muscles and provides
information as to preoperative sphincter tone, bulk, and vol-
untary squeeze pressure which need to be assessed preopera-
tively because of a possible risk of incontinence.17,35

Investigations

Anoscopy should be done before operation in an attempt to
identify the primary opening. Sigmoidoscopy should be
performed to locate a proximal internal opening and to
exclude underlying pathology such as proctitis or neoplasia.
Colonoscopy or barium enema and a small bowel series are
indicated in patients who have symptoms suggestive of
inflammatory bowel disease and in patients with multiple or
recurrent fistulas. Although anal manometry is not generally
required, it may be useful as an adjunct to planning the oper-
ative approach in women with previous obstetric trauma, in an
elderly patient, a patient with Crohn’s disease or AIDS, or in
a patient with a recurrent fistula.37

The role of preoperative imaging is to demonstrate clini-
cally undetected sepsis, to serve as a guide at the time of the

initial surgery, to determine the relationship of the fistula tract
to the sphincter mechanism, and to reveal the site of sepsis in
a recurrent fistula, all serving to decrease recurrence rates
associated with fistula surgery. Imaging may take the form of
fistulography, computed tomography (CT) scan, endoanal
ultrasound, and magnetic resonance imaging (MRI).

Fistulography

Fistulography, which involves cannulation of the external
opening with a small feeding tube and injection of water-sol-
uble contrast may be useful in the evaluation of recurrent fis-
tulas or in Crohn’s disease where previous surgical forays or
disease may have altered anorectal anatomy38 (Figure 13-11).
Contrast is introduced at low pressures for fear of tissue dis-
ruption. This may not allow secondary tracts to fill with con-
trast. It is difficult to distinguish between an abscess located
high in the ischioanal fossa and one located in the supraleva-
tor space. In addition, the level of the internal opening may be
difficult to see because of the absence of precise landmarks.
Contrast may reflux into the rectum wrongly suggesting an
extrasphincteric tract with a rectal opening thus resulting in
injudicious probing. Accuracy rates in identifying the internal
openings and extensions in one study were found to be 16%,
whereas a subsequent study found fistulography to be useful
in 96%.38,39 Its use resulted in altered surgical management or
revealed other surgical pathology in 48%.38 It was found, for
reasons outlined previously, to have a false-positive rate of
12%.39 Fistulography is invasive and potentially may result in
the dissemination of sepsis.
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CT Scan

CT scanning performed with intravenous and rectal contrast is
a noninvasive method used to assess the perirectal spaces. Its
use may be to distinguish an abscess requiring drainage from
perirectal cellulitis. It does not permit visualization of tracts
in relation to the levators.

Endoanal Ultrasound

The role of endoanal ultrasound is to establish the relation of
the primary tract to the anal sphincters, to determine if the fis-
tula is simple or complex with extensions, and to determine the
location of the primary opening. It may aid in the identification
of complex fistulas and may serve as an adjunct in the evalua-
tion of complex suppuration to assess the adequacy of
drainage40 (Figure 13-12a). A prospective study that compared
this modality to digital examination found that although
endosonography was able to detect a large portion of inter-
sphincteric and transsphincteric tracts, it was unable to detect
primary superficial, extrasphincteric and suprasphincteric tracts
or secondary supralevator or infralevator tracts.41 A study con-
ducted 10 years later42 using a 10-mHz probe along with injec-
tion of hydrogen peroxide into the tract, was able to identify the
internal opening in 93%. Although this investigative modality
is rapid and well tolerated, it is operator dependent and scars or
defects caused by previous sepsis, surgery, or trauma will con-
fuse ultrasonographic interpretation and make delineation of
fistula tracts difficult.41 The concomitant use of hydrogen per-
oxide (Figure 13-12b) or Levovist™43 at the time of ultrasound
examination has been found to improve its accuracy.

Magnetic Resonance Imaging

MRI in the form of endoanal coil, body coil, and phase array
coil (Figure 13-13) may be of value in the assessment of

patients with complex fistulas and in those with anatomic
distortion resulting from previous surgery. Because MRI can
provide multiplanar visualization of the sphincter muscles,
differentiation of supralevator from infralevator lesions is eas-
ier.44 MRI has been found to accurately delineate the presence
and course of a primary fistulous tract but also demonstrates
the site and presence of any secondary extensions.45 It also
provides the most accurate imaging technique of localizing
the site of the internal opening because its location can be
inferred from the proximity of the tract in the intersphincteric
space.45 A prospective study that compared the accuracy of
MRI in the preoperative assessment of anal fistulas to opera-
tive findings found concordance rates of 88% for the presence
and course of the primary tract, 91% for the presence and site
of secondary extensions or abscesses and 97% for the pres-
ence of horseshoeing, and 80% for the position of the internal
openings.45 In the same study, failure of healing in 9% was
found to be related to pathology missed at the time of surgery
which had been documented on preoperative MRI.45

Difficulties in interpretation, however, may occur because
neural and vascular structures could be mistaken for fistulas
and chemical shift artifacts may simulate a fistula filled with
fluid.46 The use of the endoanal coil has been found to be
superior to external MRI for the identification of complex
sphincter anatomy especially in the demonstration of the mor-
phology of the internal and external sphincters47; however,
definition may fall off outside the sphincter and may fail to
show the tracts that lie beyond its range. It is also painful. A
prospective study comparing hydrogen peroxide endoanal
ultrasound to endoanal MRI found good agreement for the
classification of the primary fistula tract and the location of
the internal opening. These results also demonstrated good
agreement with the surgical findings enabling both to be reli-
able for the preoperative evaluation of fistulas.48
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FIGURE 13-12. A Anal endosonogram; arrows indicate fistula tract; B with hydrogen peroxide; arrows indicate better delineation of fistula
tract. (Courtesy Dr. Julio Faria.)



A prospective trial comparing the use of the endoanal coil
to the body coil found that surgical concordance for the
endoanal coil was 68% versus 96% for the body coil, pre-
sumably because of field of view limitations.49 This can be
overcome with the use of the phase array coil which has a
larger field of view and may be useful in Crohn’s disease and
recurrent fistulas.50

Buchanan et al.,51 in a prospective study to determine the
impact of MRI with primary fistulas, found that MRI changed
the surgical approach in 10%. In another study with respect to
recurrent fistulas, recurrence rates were found to be higher for
those surgeons who never used MRI.52 They concluded that
MRI-guided surgery can decrease recurrence rates by 75% in
surgery for recurrent fistulas.

Treatment

General Principles

The principles of fistula surgery are to eliminate the fistula,
prevent recurrence, and preserve sphincter function. Success
is usually determined by identification of the primary opening
and dividing the least amount of muscle possible.

Several methods have been proposed to identify the pri-
mary opening in the operating room1,4:

1. Passage of a probe or probes from the external opening to
the internal opening or vice versa.

2. Injection of a dye such as dilute solution of methylene blue,
milk, or hydrogen peroxide, and noting their appearance at

the dentate line. Although methylene blue may stain sur-
rounding tissues, diluting it with saline or hydrogen perox-
ide will obviate this problem.

3. Following the granulation tissue present in the fistula tract.
4. Noting puckering of an anal crypt when traction is placed

on the tract. This may be useful with simple fistulas but is
less successful in the more complicated varieties.

Operative Management

Lay-open Technique

For the treatment of simple intersphincteric and low
transsphincteric fistulas, the patient is placed in the prone jack-
knife position after induction of a regional anesthetic. Local
anesthesia consisting of 0.5% lidocaine or 0.25% bupivacaine
hydrochloride with 1:200,000 epinephrine is injected along the
fistula tract for hemostasis after insertion of an anal speculum.
Use of bupivacaine provides analgesia of longer duration than
most regional anesthetics. A probe is inserted from the exter-
nal opening along the tract to the internal opening at the den-
tate line. The tissue overlying the probe is incised and the
granulation tissue curetted and sent for pathologic evaluation.
A gentle probe is used to identify any high blind tracts or
extensions, which are unroofed, if found. If desired, the wound
may be marsupialized on either edge by sewing the edges of
the incision to the tract with a running locked absorbable
suture. There is no need to insert packing if an adequate
unroofing has been accomplished (Figure 13-14A–C).
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FIGURE 13-13. Phase array MRI. A White arrowhead indicates levators; black arrowhead indicates fistula tract to rectum; black arrow shows
tract crossing levator. B Arrowhead indicates tract going to skin.



Seton

The problem of preserving anal continence and treating the
fistula is more complicated when managing high transsphinc-
teric fistulas. If the tract is seen to cross the sphincter muscle
at a high level, the use of the lay-open technique in combina-
tion with insertion of a seton is safer. A seton may be any for-
eign substance that can be inserted into the fistula tract to
encircle the sphincter muscles. Materials frequently used
include silk or other nonabsorbable suture material, Penrose
drains, rubber bands, vessel loops, and silastic catheters.17

The lower portion of the internal sphincter is divided along
with the skin to reach the external opening and a nonab-
sorbable suture or elastic suture is inserted into the fistulous
tract. The ends of the suture or elastic are tied with multiple
knots to create a handle for manipulation (Figure 13-15). This
form of seton, known as a cutting seton, is tightened at regu-
lar intervals to slowly cut through the sphincter. This allows
the tract to become more superficial, converting a high fistula
into a low one. The proximal fistulotomy subsequently heals
by stimulating fibrosis behind it reestablishing continuity of
the anorectal ring to prevent separation of the sphincter mus-
cle at a second-stage repair 8 weeks later when the remaining
external sphincter is divided. The seton also allows delin-
eation of the amount of remaining muscle thus enabling
improved postoperative assessment by outlining the tract. A
seton may also be used as a drain which is left loosely in place
to facilitate prolonged drainage. Specific indications for seton
use include the following:53 1) to identify and promote fibro-
sis around a complex anal fistula that encircles most or all of
the sphincter mechanism; 2) to mark the site of a transsphinc-
teric fistula in cases of massive anorectal sepsis where the
normal anatomic landmarks have been distorted; 3) anterior,
high transsphincteric fistulas in women. Because the
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FIGURE 13-14. Technique of laying open. A Insertion of probe and
incision of tissue overlying probe. B Curettage of granulation tissue.
C Marsupialization of wound edges. FIGURE 13-15. Seton.



puborectalis is absent in this area and the external sphincter is
quite tenuous, primary fistulotomy may result in inconti-
nence; 4) the presence of a high transsphincteric fistula in a
patient with AIDS in whom healing is known to be poor; 5)
to avoid premature skin closure and formation of recurrent
abscesses and promote long-term drainage in patients with
Crohn’s disease. In these patients, a silastic catheter can be
left in place for a prolonged period of time to promote epithe-
lialization of the fistula tract or tracts; 6) when there is suspi-
cion that primary fistulotomy will result in incontinence such
as in those patients with multiple simultaneous fistulas,
patients who have undergone multiple prior sphincter opera-
tions such as fistulotomy or internal sphincterotomy, and in
elderly patients with weakened sphincter muscles.

Another option available to treat transsphincteric fistulas
without division of muscle involves the use of a dermal island
flap.54 Division of muscle was able to be avoided in 90%;
however, a 23% failure rate was reported. This was found to
be more likely in males, patients who had previous treatment
of their fistulas, patients with large fistulas requiring com-
bined flaps, and patients who underwent simultaneous fibrin
glue injection.

Treatment of suprasphincteric fistulas requires an appreci-
ation that the tract involves the entire external sphincter com-
plex as well as the puborectalis muscle. Laying open the
entire tract would render the patient incontinent. Thus, several
methods have been proposed to manage this fistula without
the ensuing devastating consequences. The use of a seton has
been advocated in combination with division of the internal
sphincter and the superficial portion of the external sphincter
to the external opening. The seton is placed around the
remaining external sphincter as was previously described.55

A modification of this approach has been proposed by
Kennedy and Zegarra56 in which an internal sphincterotomy is
performed, followed by opening of the tracts outside the
external sphincter without division of any portion of the exter-
nal sphincter which is encircled by a seton to promote fibro-
sis and assure adequate drainage. Complete healing using the
latter approach has been reported in 66% with posterior fistu-
las and in 88% with anterior fistulas.56 Parks and Stitz55

obtained healing in 63%. Another method that has been pro-
posed to treat this type of fistula is the anorectal advancement
flap which will be described.

The horseshoe variety of the suprasphincteric fistula also
presents the problem of complete sphincter involvement com-
bined with the presence of multiple external openings a great
distance from the cryptoglandular source. Treatment consists
of identification of the internal opening and proper drainage
of the postanal space as was previously described. The horse-
shoe extensions are enlarged for counter-drainage and the
granulation tissue is curetted.

The treatment of an extrasphincteric fistula depends on its
etiology. If the fistula arises secondary to an anal fistula, a
secondary opening above the puborectalis is thought to be
iatrogenic because of extensive probing of a transsphincteric

fistula. The lower portion of the internal sphincter is divided
and the rectal opening is closed with a nonabsorbable suture.
A temporary colostomy may be necessary but a medical
colostomy consisting of preoperative mechanical and antibi-
otic bowel preparation followed by enteral feeding may suf-
fice. If the fistula is the result of entrance of a foreign body, it
must be removed, drainage must be established, the internal
opening closed, and a temporary colostomy constructed to
decrease rectal pressure. This type of fistula may also be a
manifestation of Crohn’s disease. Treatment will depend on
the nature of the anorectal mucosa and drainage may be
assisted by placement of a seton. Finally, the fistula may be
the result of downward tracking of a pelvic abscess which
must be drained so that the fistula can heal.

Anorectal Advancement Flap

When the traditional laying-open technique may be inappro-
priate, for example, in anterior fistulas in women, in patients
with inflammatory bowel disease, in patients with high
transsphincteric and suprasphincteric fistulas, as well as in
those with previous multiple sphincter operations, multiple
and complex fistulas, the use of an anorectal advancement
flap has been advocated57 (Figure 13-16A–D). Advantages of
this technique include a reduction in the duration of healing,
reduced associated discomfort, lack of deformity to the anal
canal, as well as little potential additional damage to the
sphincter muscles because no muscle is divided.17

After full mechanical and antibiotic bowel preparation, the
patient is placed in the prone jackknife or left lateral position.
Under a regional or general anesthetic, after insertion of a
Foley catheter, the fistula tract is identified with a probe and
either cored out or curetted. The internal opening is identified
and excised. The external opening is enlarged to allow for
drainage. A full-thickness flap of rectal mucosa, submucosa,
and part of the internal sphincter is raised. The residual inter-
nal opening is closed with absorbable suture. The flap is then
advanced 1 cm below the internal opening. The tip of the flap
containing the fistulous opening is excised and the flap is
sewn into place with absorbable sutures ensuring that the
mucosal and muscular suture lines do not overlap. The base
of the flap should be twice the width of the apex to maintain
good blood supply. Successful results have reported in more
than 90% of patients.58 Factors associated with poor outcomes
include Crohn’s disease and steroids.59 Cigarette smoking was
found to be another significant variable in another study.60

Fistulectomy

Although excision of the fistula or fistulectomy was thought
to be a satisfactory method of treatment of fistula-in-ano, its
use is no longer recommended. Larger wounds are created
significantly prolonging wound healing time.61 A greater sep-
aration of muscle ends occurs1 and there is greater risk of
injuring or excising underlying muscle57 thereby increasing
the risk of incontinence. Schouten and van Vroonhoven14

204 C.-A. Vasilevsky and P.H. Gordon



have found that fistulectomy, whether primary or secondary,
was associated with a clinically significant disturbance in anal
function.

Fibrin Glue

The use of fibrin glue as a primary treatment alone or in com-
bination with an advancement flap has come into vogue. This
treatment modality is appealing because it is a noninvasive
approach that avoids the risk of incontinence associated with
fistulotomy. In the case of failure, it may be repeated several
times without jeopardizing continence. The technique
involved is simple. As with fistulotomy, the fistula tract along

with its internal and external openings is identified and curet-
ted (with curettes or flexible brushes). Fibrin glue is injected
into the fistula tract through a Y connector so that the entire
tract is filled and the glue can be seen emerging from the
internal opening. The injecting catheter is slowly withdrawn
so that the entire tract is filled. Petrolatum jelly gauze may be
placed over the external opening.

Enthusiasm generated because of short-term success rates
of 70%–74%62,63 has been tempered because of delayed fis-
tula recurrence despite initial apparent healing.64 With longer
follow-up, 60% of fistulas were found to have healed in a
recent study65 although patients underwent a two-stage
approach consisting of seton placement followed by glue

13. Benign Anorectal: Abscess and Fistula 205

FIGURE 13-16. Anorectal advancement flap. A Transsphincteric fistula-in-ano. B Enlargement of external opening and curettage of granula-
tion tissue. C Mobilization of flap and closure of internal opening. D Suturing of flap in place covering internal opening.



injection at a second stage. Patients who failed underwent
repeat injection which allowed 69% to heal. The 29% who
failed to heal underwent either fistulotomy or advancement
flap. Late recurrences (6%) occurred more than 6 months
postoperatively and were treated with reinjection. Buchanan
et al.66 found fibrin glue injection to be useful in 14% with
complex anal fistulas without extensions.

Although the exact mechanisms responsible for failure
have not been entirely appreciated, it has been suggested that
curettage may not adequately remove all granulation or
epithelialized tissue thus failing to provide the correct envi-
ronment for the glue to work.66 Other adverse factors shown
to influence healing include the presence of a short tract
which may make it easier for the fibrin glue plug to become
dislodged as well as the presence of a cavity on endoanal
ultrasound.67 The latter was associated with a complication of
perianal abscess because the tract may not have been entirely
filled with glue.68 It has been suggested that fibrin glue be
considered as first-line treatment for complex anal fistulas in
appropriately selected patients.

Bioprosthetic Fistula Plug

Recently, the use of a bioprosthetic plug made from
lyophilized porcine intestinal submucosal has been described
for complex anal fistulas.117 This porcine fistula plug (Surgisis
anal fistula plug) is commercially available from Cook
Surgical Inc, Bloomington, IN. Following rehydration of the
plug, the following technique is used. The fistula tract is iden-
tified but not debrided. A solution of peroxide may be used to
gently clean the tract. A fistula probe is placed through the
tract and a 2–0 suture is placed through the tapered end of the
plug and the ends of this suture are attached to the fistula probe
at the primary opening. The suture is pulled from the primary
opening, through the fistula tract to exit at the secondary open-
ing. For patients with a “horseshoe” fistula, an incision is made
over the fistula tract distal to the anal verge to create a sec-
ondary opening that the ends of the suture are brought through.
With gentle traction on the suture, the porcine plug is pulled
into the primary opening of the fistula until “wrinkling” of the
superficial layer of the plug is first seen. The plug is not forced
tightly. Excess plug is removed by transecting the plug at the
level of the primary opening. The plug is secured in the pri-
mary opening using a 2–0 absorbable suture placed in a figure
of 8 fashion with the suture crossing through the center of the
plug and incorporating a generous portion of the sphincter
mechanism on both sides. Any plug protruding through the
secondary opening is also excised. The distal end of the plug
is not sutured to the fistula tract and the distal opening is left
open for drainage. Patients are advised to avoid vigorous phys-
ical activity for two weeks after plug placement to minimize
the chance of plug dislodgement.

The prospective study by Johnson, et al., compared the
procine plug to fibrin glue in twenty-five patients with high
transsphincteric or deeper fistuals.117 Patients with Crohn’s dis-

ease or superficial fistulas were excluded. Ten patients under-
went fibrin glue closure, and 15 used a fistula plug. Patient’s
age, gender, fistula tract characteristics, and number of previous
closure attempts was similar in both groups. In the fibrin glue
group, six patients (60 percent) had persistence of one or more
fistulas at three months, compared with two patients (13 per-
cent) in the plug group (p < 0.05, Fisher exact test). The authors
concluded that closure of the primary opening of a fistula tract
using a suturable biologic anal fistula plug is an effective
method of treating anorectal fistulas.

The technique has appeal for its simplicity and avoidance
of sphincter injury. The technique seems to work best with
long tracts without active sepsis. It is not suitable for short
rectovaginal fistulas. An additional limitation has been the
relatively high cost of the plug and the lack of large scale con-
trolled multi-center trials. Although the early has been posi-
tive, further prospective, long-term studies are warranted.

Postoperative Care

After the lay-open technique, patients are placed on regular
diets, bulk agents, and non-codeine-containing analgesia.
Patients are instructed to take frequent sitz baths to ensure
perianal hygiene. Patients are evaluated at 2-week intervals to
ensure that healing has occurred from the depths of the tract.
Granulation tissue can be cauterized using silver nitrate sticks
and cotton-tipped swabs are often used to probe the depths of
the incision to ensure that adequate healing is occurring.

After the advancement flap technique, the Foley catheter is
removed on the following day. The authors prefer to maintain
patients on intravenous therapy and no oral nutrition for 5
days to allow adequate healing of the flap. After elapse of this
time, the diet is progressed and routine management is insti-
tuted. The editor (D.E.B.) prefers to feed patients as soon as
they can tolerate a diet.

Complications

Incontinence

Minor disorders of continence after fistulotomy have been
reported to range from 18% to 52% whereas soiling and
insufficiency have been reported in as many as 35% to 45%69

(Table 13-3). The occurrence of continence disorders has
been found to be related to the complexity of the fistula and
to the level and location of the internal opening.69

Patients with complicated fistulas, high openings, posterior
openings, and fistula extensions have been found to be at
higher risk.69 In the treatment of complicated fistulas and
those with high openings, more muscle is divided, thus
decreasing anal pressures whereas posterior fistula wounds
have been associated with higher rates of incontinence
because of their more circuitous routes.69 Drainage of exten-
sions may accidentally damage small nerves and create 
more scar tissue around the anorectum.69 If the edges of the
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fistulotomy wound do not approximate precisely, the anus
may be unable to properly close, resulting in intermittent
leakage of gas and stool.53 In addition to these factors,
impaired continence was associated with increasing age70 and
female gender.69,70 The latter is probably the result of partial
anal sphincter disruption and/or traction injury to the puden-
dal nerves sustained during vaginal delivery.70

Although excellent results using a seton have been
reported,77 its use does not protect against the development of
impaired continence.69 Minor continence disorders were
reported in 73%69 whereas Williams et al.78 reported minor
disturbances in 54%. Parks and Stitz55 found that minor
incontinence occurred in 39% with the two-stage approach
versus 17% when only the first stage was performed and the
seton was removed rather than dividing the muscle. Major
fecal incontinence was reported in 6.7%53 after a review of
several series (Table 13-4). The degree of incontinence is
thought to be influenced by the patient’s preoperative state of
control as well as to how the anal wound heals.53 Excellent
results with respect to continence have been reported with the
use of the advancement flap59 although recent reports have
observed disturbances in continence in 9%–35%.82,83

Recurrence

Recurrence rates after fistulotomy range from 0% to 18%.72

Results from selected references are cited in Table 13-3.
Causes include failure to identify a primary opening or 
recognize lateral or upward extensions of a fistula.71,72

Inability to locate the primary opening may imply a circuitous
tract,72 spontaneous closure of the primary opening,71 or a
microscopic opening.72 The presence of secondary tracts71

which can be easily missed accounted for early recurrence in
20%.72 Premature closure of the fistulotomy wound can be
obviated by producing an external wound twice the size of the
anal wound resulting in proper healing of the internal wound
before the external wound.72 Diligent postoperative care can
also reduce recurrence rates by avoiding bridging and pocket-
ing of the wound.84 Epithelialization of the fistula tract from
internal or external openings rather than chronic infection of
an anal gland has also been suggested as the cause of a per-
sistent anal fistula.85

Recurrence rates after staged repairs using a seton range
from 0% to 29%.53 Results from selected references are cited
in Table 13-4.

Although recurrence rates after anorectal advancement flaps
were initially reported to be low, with long-term follow-up,
recurrence rates of 40% have been reported.83 Recurrence can
be minimized provided that care has been taken to avoid necro-
sis or retraction of the flap. The use of full-thickness rectal wall
has been advocated to prevent ischemic necrosis of the flap.86

Early postoperative complications that have been reported
after fistula surgery include urinary retention, hemorrhage,
fecal impaction, and thrombosed external hemorrhoids, which
were found to occur in less than 6% of cases.18 Later compli-
cations such as pain, bleeding, pruritus, and poor wound heal-
ing have been reported in 9% of patients.57 Anal stenosis may
occur and is usually the result of loose stools allowing healing
of the anal canal by scar contracture.35 Mucosal prolapse
caused by extensive division of sphincter muscle may also
occur and can be treated by band ligation, sclerosis, or exci-
sion.57 With attention to both operative detail and postoperative
follow-up, these complications can be reduced to a minimum.

Special Considerations

Crohn’s Disease

Anal fistulas are the most difficult and challenging complica-
tion of Crohn’s disease to manage. They constitute the most
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TABLE 13-3. Results of Fistula Surgery

Author Year No. of patients Recurrence (%) Incontinence (%)

Marks and Ritchie70 1977 793 — 3, 17, 25*

Vasilevsky and Gordon71 1985 160 6.3 0.7, 2.0, 3.3†
Fucini11 1991 99 3.0 0, 0.2, 0.5‡
Van Tets69 1994 19 — 33.0
Sangwan72 1994 461 6.5 2.8
Garcia-Aguilar et al.73 1996 293 7.0 42.0
Mylonakis et al.74 2001 100 3.0 0, 6.0, 3.0§
Malouf et al.75 2002 98 4.0 10
Westerterp et al.76 2003 60 0 50

*3% solid stool, 17% liquid stool, 25% flatus.
†0.7% solid stool, 2.0% liquid stool, 3.3% flatus.
‡0% solid stool, 0.2% liquid stool, 0.5% flatus.
§0% solid stool, 6.0% soiling, 3.0% gas.

TABLE 13-4. Results of staged fistulotomy using a seton

Author Year Recurrence (%) Incontinence (%)

Ramanujam et al.77 1983 1/45 (2) 1/45 (2)
Fasth et al.79 1990 0/7 (0) 0/7 (0)
Williams et al.78 1991 2/28 (8) 1/24 (4)
Pearl et al.53 1993 3/116 (3) 5/116 (5)
Van Tets69 1994 — 15/29 (54)
Graf et al.80 1995 2/25 (8) 11/25 (44)
Garcia-Aguilar et al.73 1996 6/63 (9) 39/61 (64)
Hasegawa et al.81 2000 8/32 (25) 15/32 (4.8)



common perianal manifestations, occurring in 6%–34% of
patients.87 The location of Crohn’s disease in the bowel has an
impact on the frequency of fistulas. Patients with colonic
Crohn’s have a higher incidence with the rate approaching
100% in those with rectal Crohn’s.88

As discussed previously, patients with Crohn’s disease
should undergo sigmoidoscopy, colonoscopy, and small
bowel follow through to determine the extent of disease.
Delineation of the fistulous tract is especially important in
Crohn’s disease because many fistulas may be complex in
nature. In this context, endoanal ultrasound has been found to
be as useful as MRI. MRI has been found to detect abscesses
that were clinically unsuspected on clinical examination89 and
has been helpful in determining the relationship of the fistu-
lous tract to the sphincter muscles.

Therapeutic goals in managing anorectal fistulas in Crohn’s
disease remain the alleviation of symptoms and preservation
of continence. Surgical treatment of fistulas is associated with
poor and delayed wound healing and with the risk of sphinc-
ter injury. Alexander-Williams stated that “incontinence is
likely to be the result of aggressive surgeons, not of aggres-
sive disease.” A conservative approach has therefore been
advocated, especially because 38% of such fistulas have been
reported to heal spontaneously without any surgical interven-
tion.90 Medications used in the treatment of fistulas include
antibiotics such as metronidazole and ciprofloxacin and
immunomodulators such as corticosteroids, 6MP, azathio-
prine, and infliximab. Although several studies have reported
spontaneous closure of fistulas in 34%–50% of patients
treated with metronidazole,88 improvement is usually seen
after 6–8 weeks of treatment with relapses common once the
medication is discontinued. A recent study that looked at the
long-term effects of 6MP and azathioprine found that these
medications were efficacious in only one-third of patients
with fistulizing perianal disease.91 These effects seemed unre-
lated to their effects on intestinal disease. The authors con-
cluded that their results did not support the use of these
medications solely for the improvement of perianal disease.
The use of infliximab has been associated with a 62% reduc-
tion in draining fistulas.92 The combination of infliximab and
6MP may prolong the effect of initial infliximab treatment on
fistula closure.93 Selective seton placement combined with
infusion of infliximab and maintenance therapy with azathio-
prine or methotrexate resulted in complete healing in 67%
with Crohn’s fistulas in a recently reported retrospective
study.94 Maintenance therapy with infliximab has been
reported to result in absence of draining fistulas in 36% of
patients compared with 19% in placebo patients at 54-week
follow-up.95

Although fistulas may occur in as many as 73% of patients
after previous abscess drainage,87 it is imperative that primary
fistulotomy not be performed because of the high risk of cre-
ating false passages and injuring the sphincter mechanism.
Asymptomatic fistulas require no treatment. Low fistulas with
simple tracts can be managed with the standard lay-open

method in the absence of active proctitis. Successful outcome
as gauged by healing has been reported to occur in
42%–100%, mostly in the 70%–80% range of procedures.96

The advent of fibrin glue has certainly offered another
option in the armamentarium of treating fistulous Crohn’s dis-
ease. A closure rate of 60% has been reported in one study.97

This may also be combined with an endorectal advancement
flap in the absence of rectal involvement.

Fistulotomy has been associated with prolonged healing.98

Factors associated with delayed healing are rectal involve-
ment,10,73 anorectal complications (especially strictures),98

and the presence or absence of an internal opening.99

Successful healing has occurred in patients with a classic inter-
nal opening at the dentate line and in those without rectal
involvement99 although Halme and Sainio98 found that delayed
healing occurred in 80% of patients despite the presence of a
normal rectum; Van Dongen and Lubbers100 found no differ-
ence in healing even in the presence of rectal involvement.
Nonetheless, initial therapy should be directed at resolving
inflammation in the rectum. This can be accomplished with
the use of topical steroid or 5-acetylsalycylic enemas or sup-
positories. In addition, oral medication may be necessary.

Incontinence has been reported in patients with proctitis
who have not undergone anal surgery.100 A patient with severe
rectal involvement and even a simple low fistula is not a can-
didate for fistulotomy. Division of any sphincter muscle in
this situation may result in frank incontinence because the
noncompliant rectum acts as a conduit rather than as a reser-
voir. Continence problems have been reported in 25% of
patients after simple incision and drainage of abscesses dur-
ing which the sphincter mechanism has not been touched.100

Allan and Keighley101 reported a 50% frequency of major
fecal incontinence and minor incontinence has been described
in 33% of patients who have undergone only simple drainage
or local surgery.98 It is thought that diarrhea from either asso-
ciated intestinal involvement or multiple previous small
bowel resections is important in control disorders in these
patients.87,98,100 Appropriate medical therapy should be used
to control the diarrhea.

Complex fistulas with high rectal openings might best be
managed conservatively, because impaired continence may
certainly result if the sphincter muscle is divided. Eradication
of the fistula in this situation may not be possible because of
the complexity of the tracts. Seton placement has been advo-
cated to promote drainage, limit recurrent suppuration, and
preserve sphincter function.102 Rectal advancement flaps have
been used in the absence of severe rectal disease.103 These
have been found to succeed in patients without concomitant
small bowel Crohn’s.104

The importance of quiescent intestinal disease for success-
ful outcome of local fistula surgery has been suggested105 but
not generally accepted and practical. Proximal fecal diversion
has also been suggested as an option to ameliorate severe
perianal disease because diversion of the fecal stream may
reduce perianal inflammation. However, improvement is 
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temporary because fistulas will reactivate after restoration of
intestinal continuity.106

Complicated fistulas are more likely to recur because of the
reluctance of the surgeon to divide sphincter muscle. The use
of a long-term in-dwelling seton as a drain is therefore rec-
ommended.102 Fistula recurrence may be as high a 39% after
removal of the seton and may necessitate the use of concomi-
tant medical therapy.87 The use of a rectal advancement flap
has been successful; however, breakdown is possible because
of sepsis.103 In patients with mild proctitis, a 20% success rate
has been reported.103 The presence of a protective stoma in
this situation does not guarantee success, with failure reported
in 55% of patients.103 A covering stoma may be beneficial in
the patient who has undergone multiple unsuccessful
repairs.103 Many fistulas may require repeat fistulotomy to
achieve complete healing98 or repeat injections of fibrin glue.
For severe intractable disease, an intersphincteric proctec-
tomy may ultimately become necessary. The intersphincteric
technique reduces the size of the resulting wound and reduces
the incidence of unhealed sinuses.

Fistula-in-ano in the HIV-positive Patient

Anal fistulas are prevalent in the anoreceptive HIV-positive
individual.107 Disturbed locoregional defenses may allow
infection to occur.107 Although anal fistulas in HIV-positive
patients arise from the dentate line similar to those in HIV-
negative patients, they are more likely to have incomplete
anal fistulas leading to blind sinus tracts.108 Concern for
wound healing has tempered enthusiasm for operative inter-
vention. However, selective operative management will
result in a high rate of complete or partial wound healing
with symptomatic relief without excessive morbidity or mor-
tality.107 Severity of illness must be assessed before operative
intervention because patients with more advanced disease are
less likely to heal their wounds. Data are conflicting as to
whether preoperative CD4+ lymphocyte counts can be
related to poor wound healing107; however, Consten et al.31

found that low CD4+ lymphocyte counts in patients with
perianal sepsis were a risk factor for disturbed wound heal-
ing. Use of Highly Active Antiviral therapy (HAART) may
reduce the incidence of opportunistic infections and anorec-
tal disease and aid healing.109

Asymptomatic fistulas require no treatment. Perioperative
antibiotic therapy over a 5-day course has been recommended
because of the high risk of infectious complications.107 Care
should be exercised to avoid creation of large wounds and to
preserve as much sphincter muscle as possible because these
patients may be prone to diarrhea which may overwhelm a par-
tially divided sphincter.107 In patients who are good operative
risks, fistulotomy is appropriate in patients with intersphinc-
teric or low transsphincteric fistulas. For high or complex fistu-
las as well as for those patients who are poor operative risks,
liberal use of draining setons is recommended.35,107 It is impor-
tant to realize that cellulitis may be seen with a fistula without

concomitant underlying exudate.107 Metastatic abscesses to
other organs including brain, liver, and mediastinum have been
reported with asymptomatic perianal fistulas.31 Healing has
been reported in 55%–80% of patients.31,107

Rectourethral Fistulas

Pathophysiology

Rectourethral fistulas are rare but devastating complications
that may occur after radical prostatectomy, radiation treat-
ment for prostate cancer, trauma, recurrent perineal abscess,
or after treatment with radiofrequency hyperthermia for
benign prostatic hypertrophy. It may occur after trauma, as a
result of Crohn’s disease.

The prostatic urethra is the most common site for fistuliza-
tion to occur because this portion of the urethra is adjacent to
the rectal wall.

Evaluation and Treatment

Symptoms

The most common symptoms include leakage of urine
through the rectum during voiding, pneumaturia, and
fecaluria. These symptoms will tend to occur during the early
postoperative period after prostatectomy. In addition, recur-
rent urinary tract infections resistant to antibiotic treatment
after one of the aforementioned causes should suggest this
diagnosis.

Investigations

Prostate-specific antigen determination should be done to rule
out recurrence of carcinoma. Digital rectal examination
should always be performed to determine if there is any
anorectal pathology that could be the cause. Sigmoidoscopy
will show the fistula opening which is located on the anterior
rectal wall and in addition rule out rectal pathology as a
source. Cystoscopy and retrograde urethral cystography
should be performed to determine the presence of a urethral
stricture. Assessment of urinary continence should be done
before any attempt at surgical repair.

Operative Treatment

Operative repair of rectourethral fistulas is challenging
because of technical difficulties that are often encountered as
a result of difficult exposure. Multiple repairs have been
developed but there is no consensus as to which is best.
Traditionally, it has been suggested that the first attempt at
repair is the best and that subsequent repairs become more
difficult.110

Treatment consisting of fecal diversion with either
colostomy or ileostomy and urinary diversion with suprapubic
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catheterization under cover of antibiotics has been described
in the management of rectourethral fistulas secondary to radi-
ation when the urethral defect has been found to be too large
to repair. This has been associated with bouts of recurrent sep-
sis and persistent symptoms.111

Transabdominal Approach

The transabdominal approach combines the use of abdomi-
noanal pullthrough in combination with omental interposi-
tion. Difficulties with this procedure include limited exposure
deep in the male pelvis making closure of the urethral defect
very difficult. A fenestrated splinting catheter apposed to the
omentum has been used when leaving the prostatic defect
open. Complications associated with this approach include
impotence and urethral stricture.110

Perineal Approach

Perineal approaches using the gracilis muscle, dartos, or
Martius flap have been described. Access through scarred tis-
sue limits exposure and may result in limited space available
for the muscle to be placed. Important repair principles
include excision of the fistula, development of layers on the
urinary and rectal sides if the fistula and closure of nonover-
lapping suture lines with interposition of the levators when
possible. Zmora et al.112 retrospectively reported on the effec-
tiveness of the gracilis transposition in healing all rec-
tourethral fistulas with minimal morbidity. Complications
with this procedure include urinary incontinence and stricture
as well as complications associated with the muscle harvest.

Anterior Trans-anorectal Approach

In this approach, a midline perineal incision is deepened by
incising all structures superficial to the prostatic capsule
which include the superficial perineal fascia, the central ten-
don of the perineum, and the internal and external sphinc-
ters.110 This approach allows better access in the repair of
complicated membranoprostatic fistulas with preservation of
continence and erectile function.

Per-anal Approach

This approach has the theoretical advantages of minimal
scarring and fewer wound infections although it suffers from
limited exposure. Initially described by Parks and Motson,113

it involves the use of a full-thickness advancement of anterior
rectal wall protected by diverting colostomy. Success rates of
83% have recently been reported when combined with fecal
diversion, urinary diversion, both, or none at all.114 Success
rates have been found to be higher when the flap was done for
fistulas secondary to iatrogenic causes or trauma as opposed to
Crohn’s disease.114 Advancement flap repair can be achieved
with minimal morbidity and good postoperative quality of life
without compromise to future interventions if needed.

Kraske Laterosacral Approach

This approach provides excellent exposure without division
of the sphincter mechanism. The need to excise two to three
sacral segments as well as the nerves, muscles, and ligaments
around them pose a disadvantage.110

York Mason (Trans-sphincteric) Approach

This approach affords a rapid, bloodless exposure through
fresh territory and allows for complete separation of the uri-
nary and fecal streams. It avoids the neurovascular bundles
and pelvic floor structures essential in maintaining conti-
nence and sexual function. It may be performed in combina-
tion with a diverting colostomy or a so-called medical
colostomy consisting of mechanical preparation and postop-
erative elemental diet.

It has been associated with longer operative times and more
postoperative pain than the other procedures mentioned but
has a reported 100% success rate.115

Transanal Endoscopic Microsurgery

This highly specialized technique allows for a meticulous
two-layer closure of the rectal wall and may be combined
with transurethral fulguration of the opposite urethral opening
of the fistula.116 There has been no reported morbidity associ-
ated with this procedure although experience is very limited.

Cystectomy and Ileal Conduit

Cystectomy and ileal conduit may be considered for those
patients with a low probability of success in resolving the fis-
tula or in maintenance of urinary continence.110

Appendix: Practice Parameters for
Treatment of Fistula-in-ano

Prepared by The Standards Task Force, American Society of
Colon and Rectal Surgeons

Acute Suppuration (Abscess)

Presentation and Management

An abscess should be drained in a timely manner; lack of
fluctuance is not a reason for delay in treatment. If the abscess
is superficial, it may be drained in the office setting using a
local anesthetic. If the patient is too tender to permit exami-
nation and drainage, then these measures should be under-
taken in the operating room. Antibiotics may have a role as
adjunctive therapy in special circumstances, including valvu-
lar heart disease, immunosuppression, extensive cellulitis, or
diabetes. Location of the abscess should be documented. If
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possible, anoscopy should be performed to reveal the primary
site of infection. Patients should notify the physician if pain
recurs after abscess drainage.

Chronic Suppuration (Fistula)

Physical Examination

Inspection and palpation form the basis of the initial evalua-
tion. Specifically, external (secondary) openings are sought,
because their relationship to the anal canal provides a clue to
the origin of the abscess-fistula. Anoscopy may be useful to
identify an internal opening. If clinically indicated, proctosig-
moidoscopy or colonoscopy may be suggested to exclude
more proximally located inflammatory disorders with which
fistulas can be associated.

Radiographic Evaluation

Ultrasound, fistulography, computed tomography, and mag-
netic resonance imaging are not routinely indicated in the ini-
tial evaluation of fistulas but may be helpful in identifying an
occult cause of recurrent fistula.

Treatment

Simple Fistulas May Be Treated by Fistulotomy. Fistulotomy
is preferred to fistulectomy, because the former technique
does not involve excision of the sphincter. Primary fistulo-
tomy is appropriate in cases of intersphincteric and low
transsphincteric fistulas. Exceptions may include an anteri-
orly based transsphincteric fistula in a female, a diabetic
patient, or a patient with a weakened sphincter. Patients with
irritable bowel syndrome or increased stool frequency may
require staged fistulotomy with a seton.

Recurrent Abscess-Fistula/Incontinence. Repeat fistulo-
tomy can be used in treatment of recurrent fistula. If the
patient with a recurrent fistula has symptomatic incontinence,
then a physiologic investigation may be warranted.

Selective Complex Fistulas May Require Treatment Other
Than Fistulotomy. These indications include: 1) high
transsphincteric fistula, 2) extrasphincteric fistula, 3) anterior
fistulas in females, 4) patients with coexisting inflammatory
disease, 5) patients with immunosuppressive disease such as
human immunodeficiency virus, 6) elderly patients with poor
sphincter function, 7) uncertainty by the surgeon of level of
fistula in relation to sphincter, 8) multiple simultaneous fistu-
las, and 9) patients with multiple prior sphincter surgeries or
injuries. Either seton placement or advancement flap closure
should be considered. The seton may be used in either a cut-
ting or draining manner, depending on the clinical situation
and the patient’s underlying condition.

Special Considerations

Rectovaginal Fistulas

For a traumatic (postobstetric) fistula, a 3- to 6-month waiting
period after injury is generally useful to promote fibrosis of
the injured muscle. A fistulotomy is not generally used if it
results in undue amounts of sphincter division. Treatment
alternatives include transanal or transvaginal advancement
flap closure, closure of the rectovaginal septum, conversion to
a complete perineal laceration with layered closure, sphinc-
teroplasty, and muscle interposition.

Radiation-associated Fistulas

Interposition flap or transabdominal approaches have the
highest success rates, depending on the level of the fistula.

High Fistulas

For some surgeons, the transabdominal approach is more
familiar and involves division of the fistula with layered clo-
sure and interposition of omentum. Alternatively, an anterior
resection or coloanal anastomosis may be considered.

Suprasphincteric Fistulas

Treatment requires an appreciation that the tract involves the
entire external sphincter complex and the puborectalis mus-
cle. Useful treatment options include division of the internal
sphincter with concomitant seton placement, excision and
drainage of the tract with closure of the internal opening, and
advancement flap closure.

Horseshoe Fistula

The internal opening and postanal (or deep anterior anal)
space should be drained with or without a seton. The horse-
shoe portion of the fistula should be curetted and coun-
terdrained rather than unroofed.

Human Immunodeficiency Virus Infection

Large open wounds and sphincter division should be avoided.
In general, minimally immunocompromised patients can
undergo standard fistulotomy, whereas patients with higher
degrees of immunosuppression should undergo placement of
a noncutting (draining) seton.

Crohn’s Disease

Initial management should be directed at resolving rectal
inflammation. Such medical management may include
antidiarrheals, topical enemas, antibiotics, suppositories, or
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systemic steroids and/or immunosuppressive agents.
Fistulotomy is a reasonable alternative in most cases of inter-
sphincteric or low transsphincteric fistulas. More complex fis-
tulas can be treated with drainage, seton placement, or flap
closure based on the patient’s level of continence or extent of
concomitant intestinal disease. Ultimately, a temporary or
permanent stoma may be indicated.

Reprinted from Dis Colon Rectum 1996;39(12):1361–1372.
Copyright © 1996. All rights reserved. American Society of
Colon and Rectal Surgeons.
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Although typically small in size and seemingly simple, recto-
vaginal fistulas are an aggravation to the patients and surgeons.
Passing flatus or stool through the vagina is understandably
distressing to patients; the lack of a uniformly successful
repair is frustrating to surgeons.

Etiology

Obstetric injury is the most frequent cause of acquired recto-
vaginal fistulas but infection and other forms of trauma may
also result in these fistulas. After an obstetric injury, the fis-
tula may be manifest immediately but more frequently
appears 7–10 days after delivery. Fistulas occur most often
after a third- or fourth-degree laceration. Inadequate repair,
breakdown of the repair, or infection may result in fistula for-
mation. In developed nations, rectovaginal fistulas occur after
0.06%–0.1% of vaginal deliveries.1–3 In developing countries,
however, the incidence of rectovaginal and vesicovaginal fis-
tula after childbirth is almost 3 times higher, with more than
half of these fistulas being larger than 4 cm in diameter.4,5 In
these countries, prolonged labor, causing necrosis of the rec-
tovaginal septum, leads to the formation of a fistula.

Disease processes may also cause rectovaginal fistulas.
Cryptoglandular infection may result in an abscess sponta-
neously draining into the vagina resulting in a fistula. Rectal
and gynecologic malignancies may result in fistulas as a
result of local extension of the tumor or secondary to treat-
ment with radiotherapy. Women with inflammatory bowel
disease, Crohn’s disease more frequently than ulcerative coli-
tis, may develop rectovaginal fistulas. In a 23-year popula-
tion-based study of patients with Crohn’s disease in Olmsted
County, MN, 88 fistulas developed in 59 patients.6 Eight (9%)
of the fistulas were rectovaginal fistulas. Over a period of
approximately 30 years, 90 of the 886 women seen at St.
Mark’s Hospital with Crohn’s disease and an intact rectum
developed a rectovaginal fistula.7

Operative trauma may also result in a rectovaginal fistula.
Complications of rectal or vaginal surgery usually result in

fistulas opening low in the rectum. High fistulas are most fre-
quently complications of low stapled colorectal or ileoanal
anastomoses. In one series of 140 patients undergoing low
anterior resection for rectal carcinoma, four (2.9%) developed
a rectovaginal fistula.8 The mechanism is usually that a por-
tion of the posterior vaginal wall is included in the anastomo-
sis or that an abscess secondary to an anastomotic leak drains
into the vagina. Pouch vaginal fistulas are reported in
3%–12% of patients.9–12 Rectovaginal fistulas are also a com-
plication of neovaginal construction for congenital abnormal-
ities or as sex-change procedures.13

Fistulas have also been reported after vaginal dilatation of
a radiated vaginal cuff, fecal impaction, viral and bacterial
infection in human immunodeficiency virus patients and sex-
ual assault.14–17 Congenital rectovaginal fistulas occur but are
outside the scope of this chapter.

Evaluation

There are two primary goals in the evaluation of women
with possible rectovaginal fistulas: identification of the fistula
site and assessment of the surrounding tissue. The type of
investigation required varies with the underlying etiology
of the fistula.

Identification of Fistula Site

In most women with complaints consistent with a rectovagi-
nal fistula, the site can be readily identified on examination.
Visual examination may show the dark red rectal mucosa con-
trasting with the pale mucosa of the vagina. A dimple may be
palpable in the anterior midline on rectal examination. The
rectal opening is frequently visible on anoscopy. In some
women, the diagnosis may be elusive. A methylene blue test
may confirm the presence of a communication and aid in
locating the site. During this test, a vaginal tampon is inserted
and then the patient is given an enema colored with methyl-
ene blue. If the patient retains the enema, staining on the



tampon is highly suggestive of a rectovaginal fistula.
Alternatively, saline can be instilled in the vagina with the
patient in the lithotomy position. The rectum is then insuf-
flated with air and the vagina observed for bubbles.

Radiographic tests may help identify an elusive fistula.
One option is vaginography. The examination is performed
by instilling contrast into the vagina through a Foley catheter
with the balloon inflated to occlude the vaginal opening. The
technique has a sensitivity of 79%–100% for the detection of
the fistula tract. Vaginography is most helpful for colovagi-
nal and enterovaginal fistulas; it is less useful for low recto-
vaginal fistulas.18,19 Computed tomography scans may
identify the fistula tract and characterize the surrounding tis-
sue. Contrast material in the vagina after oral or rectal admin-
istration is diagnostic of a fistula. Suggestive evidence
includes air or fluid in the vagina if there is no history of
recent instrumentation.

Both magnetic resonance imaging (MRI) and ultrasound
are used to identify fistulas. Small studies of endoanal ultra-
sound with and without contrast, MRI with and without
endoluminal coils, and transperineal and transvaginal ultra-
sounds are available. One study comparing MRI with a coil
to endoanal ultrasound found the same positive predictive
value for identification of the fistula site for both tests.20

Accuracy could not be determined in this retrospective study.
In an earlier study of endoanal ultrasound, positive predictive
value was good but ultrasound only identified 28% of recto-
vaginal fistulas.21 Fistulas above the dentate line were more
frequently identified than ones at or below the dentate line.
Contrast enhanced ultrasound using hydrogen peroxide
seems to be more accurate than nonenhanced studies.22

Contrast enhanced ultrasound has not been directly com-
pared with MRI. Another group reported the use of transper-
ineal and transvaginal ultrasound in the assessment of
fistulas. The examinations successfully identified fistulas.23

The accuracy of the technique could not be determined
because only 56% of patients underwent surgery. At present
it is not clear which radiologic examination is optimal to
detect elusive fistulas.

Assessment of Local Tissue

The second goal of evaluation is to determine the etiology and
to assess the surrounding tissue. The necessary tests are deter-
mined by the suspected etiology of the fistula. Symptoms of
incontinence should be elicited during the history. If the
mechanism of injury is childbirth, the patient with a fistula is
at significant risk of a sphincter defect. In a review by the
University of Minnesota, 48% of women with rectovaginal
fistulas complained of incontinence preoperatively.24

Ultrasound or MRI should be done to assess the anal sphinc-
ter. One study found that 100% of women presenting with a
rectovaginal fistula after a delivery had a sphincter defect.21 In
another study, only 3 of 34 women with rectovaginal fistulas
had an isolated rectovaginal fistula without abnormality in the
perineal body or sphincter muscles.25 Symptoms of the fistula

frequently mask anal incontinence; failure to study the
sphincter may lead to a poor choice of repair and persistent
incontinence postoperatively.24,26 Endoanal ultrasound and
MRI are reported to be essentially equivalent in detection of a
sphincter defect.20

Multiple perianal fistulas suggest Crohn’s disease as the
etiology. Evaluation of the intestinal tract by colonoscopy and
contrast studies is indicated in patients with known or sus-
pected inflammatory bowel disease. One must be careful to
consider the patient’s obstetric history even if she carries the
diagnosis of Crohn’s disease.

Biopsy of a detectable mass should be done for suspected
malignancy. The presence of a known malignancy may dictate
a workup for metastatic disease. It is critical that recurrent
carcinoma be distinguished from irradiation injury. In patients
with a history of malignancy treated by radiation, examina-
tion under anesthesia with biopsies is often necessary. Two
series report an approximately 50% incidence of recurrent
cancer on biopsies of these fistulas.27,28

Classification

A variety of classification systems exist for rectovaginal fis-
tulas. Most systems classify by size, location, and etiology.
Daniels29 classified fistulas by their location along the recto-
vaginal septum as low, middle, or high. The rectal opening is
at the dentate line and the vaginal opening just inside the vagi-
nal fourchette in low fistulas. The vaginal opening is at or
near the cervix in high fistulas. Middle fistulas are located
between high and low fistulas. This system is useful in that
high fistulas are more likely to require laparotomy; perineal
approaches are appropriate for most low and middle fistulas.
However, beyond that, these categories are not very useful in
guiding treatment decisions. In addition, this terminology is
not applied consistently because some authors would term the
low fistulas anovaginal fistulas. Others state that the rectal
opening is below the dentate line in anovaginal fistulas.

Another system classifies fistulas into simple and complex
categories.30 Simple fistulas are small (<2.5 cm), low, and
secondary to trauma or infection. Complex fistulas are large,
high, caused by inflammatory bowel disease, radiation, or
malignancy, or persistent despite multiple failed repairs. This
system separates fistulas amenable to local repairs and
ones likely to require resection or the interposition of well-
vascularized tissue. Simple fistulas tend to have healthy sur-
rounding tissue and complex fistulas occur in diseased tissue
which dictates the type of repair necessary.

Saclarides31 argues that a classification system based on
etiology is the most useful for the treating physician. A sys-
tem determined by etiology would take into consideration the
state of the surrounding tissue both anatomically and func-
tionally as well as the health of the patient.

None of these systems have been tested to see whether they
are predictive of outcome but a strong case can be made that
etiology is the best guide to patient management. Research in
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this area would benefit from standardized terminology and a
valid classification system.

Conservative Management

For women with small fistulas and minimal symptoms, med-
ical management is appropriate. Optimizing the patient’s
bowel function, particularly controlling diarrhea, is benefi-
cial. Unfortunately, for the majority of women with recto-
vaginal fistulas, the symptoms are intolerable.

Surgical Techniques

Local Repairs

General Considerations

A local repair is appropriate for the first or second repair in
women with rectovaginal fistulas and intact sphincter mus-
cles. The type of repair is determined by surgeon expertise
and size of the fistula. Colorectal surgeons typically prefer an
endorectal or perineal approach whereas gynecologists favor
a transvaginal approach.

Patients undergo mechanical and antibiotic preparation
preoperatively. General anesthesia is used in most cases
although the repairs may be performed under regional anes-
thesia. A urinary catheter is inserted. Prone jackknife position
provides the best exposure for transanal and perineal
approaches whereas lithotomy position is better for transvagi-
nal repairs. Exposure is optimized by the use of a headlight,
taping of the buttocks, and a Lone Star retractor. A Pratt
bivalve anoscope will be helpful in repair of low fistulas;
Wylie renal vein retractors, narrow Deaver, or malleable
retractors are preferable for higher fistulas.

Simple fistulotomy is reported as an option but should be
avoided because of the risk of incontinence. It is not accept-
able to divide a significant portion of intact sphincter muscle
and leave it to heal by secondary intention.

Fibrin Sealant

Fibrin glue instillation has been used for fistula-in-ano with
some success. The technique does not differ when fibrin glue
is applied to rectovaginal fistulas. Most studies that include
rectovaginal fistulas report discouraging results of 0%–33%
success in very small numbers of patients.32–34 The one excep-
tion is a study by Venkatesh and Ramanujam35 who report
that six of eight patients with rectovaginal fistulas were cured
with fibrin glue.

Advancement Flaps

Advancement flaps may be approached transrectally, vagi-
nally, or through the perineum. An advantage of the transanal
approach is direct access to the rectal side of the fistula which

is the high pressure side. Several variations of the technique
for endorectal advancement flaps have been reported but the
general principles are the same. With the patient in the prone
jackknife position and adequate exposure, a U-shaped flap is
outlined with the distal end below the fistula opening. The
flap should have a base 2–3 times wider than the apex. A flap
of mucosa, submucosa, and circular muscle is raised for a dis-
tance sufficient to allow a tension-free repair, usually 4–5 cm.
The fistula tract is debrided but not excised. Anoderm is ele-
vated off the internal sphincter and circular muscle laterally.
The muscles are approximated over the fistula opening with
long-acting absorbable suture in one to two layers. The distal
end of the flap including the fistula site is excised and the flap
sutured in place with absorbable suture. The vaginal side is
left open for drainage (Figure 14-1). Patients are typically
observed overnight. They resume a normal diet with fiber
supplements to prevent constipation. Diarrhea must also be
controlled because it will affect healing as much as constipa-
tion. There is usually minimal discomfort and a brief recov-
ery period. Patients are cautioned to avoid intercourse and the
use of tampons for 6 weeks.

The literature contains many case series of endorectal
advancement flaps24,26,36–50 (Table 14-1). The reported out-
come measure is usually successful repair of the fistula; con-
tinence is rarely included. The explanation of the wide range
of results is not clear. Perhaps it is the surgeon’s technique or
patient selection that explains the reports with high success
rates. Other considerations are that some studies include
patients with concomitant sphincter repairs. One would
expect that group to have a higher closure rate than patients
undergoing an endorectal advancement flap alone. Some
series include fistulas of multiple etiologies which may influ-
ence outcome. Even within a group of patients whose etiology
is all obstetric injury, early series mix patients with and with-
out sphincter defects. The presence of scar rather than healthy
muscle under the flap intuitively would decrease the success
of the repair. A recent series of endorectal advancement flaps
in women with intact sphincter muscles supports that view.
Eleven of 12 fistulas healed.38 In addition, some series report
ultimate closure rates combining patients with one attempt at
repair and those with repeated attempts. Watson and Phillips50

reported a primary success rate in 7 of 12 patients and an ulti-
mate success in 10 of 12 patients illustrating the difference
that would occur depending on the reporting method. Not all
authors include both data. The number of previous repairs has
been reported to affect the success rate and is not always
reported.51 Lowry and colleagues40 reported a success rate of
more than 80% in first and second repairs but only 55% in
patients with two prior repairs. Follow-up techniques vary and
may influence the accuracy of the data.

Recent investigations sought explanations for the failure
rate. One group presented a retrospective study of 116 con-
secutive endorectal advancement flaps done for both fistulas-
in-ano and rectovaginal fistulas. Recurrence was not
associated with prior attempts at repair, type of fistula,
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origin, steroid use, antibiotic usage, bowel confinement, or
presence of a diverting stoma.41 There was a higher rate of
recurrence in patients with Crohn’s disease. Sonoda and col-
leagues43 also found that a diagnosis of Crohn’s disease was
associated with a higher failure rate in their study of 105
endorectal advancement flaps. In distinction to the first study,
however, patients with rectovaginal fistulas secondary to
obstetric injury also had a lower success rate. Smoking was
linked to failure of endorectal advancement flap in another
study.52 In an attempt to improve the results, that group added
labial fat transposition to endorectal advancement flap.45

Unfortunately, the results were no different from an advance-
ment flap alone.

Sliding flaps may also be performed on the vaginal side. An
incision is made in the posterior vaginal wall near the introitus
and a flap of vaginal wall is raised. Dissection is extended lat-
erally to the ischial tuberosities to provide adequate mobility.
The vaginal and rectal defects are closed with absorbable
sutures. The levator ani muscles are approximated in the mid-
line; this portion of the repair is believed to be critical to its
success. The vaginal flap is then sutured in place. Success
rates of 84%–100% are reported with vaginal flaps.50,53–57
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FIGURE 14-1. Endorectal advancement flap.

TABLE 14-1. Results of endorectal advancement flaps

Author Year No. of patients Success (%) Comments

Greenwald & Hoexter36 1978 20 100 Tract excised, layered closure under flap
Hoexter et al.37 1985 15 100 Repair as above
Wise et al.44 1991 40 85 15 concomitant sphincteroplasty
Lowry68 1991 85 78 25 concomitant sphincteroplasty
Kodner et al.47 1993 71 93 Unknown no. sphincteroplasty
Khanduja et al.26 1994 16 100 Patients without incontinence
MacRae et al.48 1995 28 29 50% obstetric, previous failed repairs
Mazier et al.49 1995 19 95 67% simple
Watson & Phillips50 1995 12 58% Ultimate success 83%, 25% stomas
Tsang et al.24 1998 27 41 All obstetric
Hyman38 1999 12 91 Etiology not reported
Joo et al.39 1998 20 75 Ultimate success, all Crohn’s
Baig et al.46 2000 19 74 7 concomitant sphincteroplasty
Mizrahi et al.41 2002 32 56 Mixture of etiologies
Sonoda et al.43 2002 37 43 Mixture of etiologies
Zimmerman et al.45 2002 21 48 6 concomitant sphincteroplasty

12 labial flap transposition



Anocutaneous flaps are an option for distal rectovaginal or
anovaginal fistulas. A flap of anoderm and perineal skin is
raised and advanced into the anal canal. After the fistula track
is debrided, the flap is sutured into place.58 A diamond-
shaped cutaneous flap has also been used on the vaginal side
in conjunction with an endoanal advancement flap.59 Only a
few cases have been reported with either technique.

Rectal Sleeve Advancement

An alternative transrectal approach is a rectal sleeve advance-
ment involving mobilization of the distal rectum and advance-
ment to cover the fistula. A circumferential incision is made
at the dentate line and deepened through the submucosa. This
plane is continued in a cephalad direction exposing internal
sphincter muscle. Above the anorectal ring the dissection
becomes full thickness. The mobilization continues until
healthy, nonscarred tissue is reached and that tissue can be
pulled down to the dentate line without tension. The rectum is
pulled through the anal canal, the diseased portion excised,
and healthy tissue sutured to anoderm below the dentate line.
This technique is reported in patients with a rectovaginal fis-
tula and inflamed anal canal and distal rectum from Crohn’s
disease. In a series of five patients with rectovaginal fistulas
and Crohn’s disease reported by the Cleveland Clinic, three of
the patients with fecal diversion healed.60 One patient
required two rectal sleeve advancements before healing
occurred. Of the two patients without fecal diversion, one
healed. Simmang et al.61 emphasized that this technique is
useful for someone with a rectovaginal fistula and a stricture
because both problems will be corrected with the procedure.

A variation is the modified Noble-Mengert-Fish tech-
nique.25 With this procedure, the full thickness of the anterior
rectal wall is mobilized. A curvilinear incision is made at the
mucocutaneous junction over the anterior 180 degrees of the
anal canal. The dissection continues until the rectovaginal
septum is entered. The superior limit is the vault of the
vagina; the lateral margin is the full width of the rectovaginal
space. There needs to be adequate dissection to ensure that the
flap will reach the area of the external sphincter without ten-
sion. The flap is then anchored to the external anal sphincter
and the perineal skin, forming a new mucocutaneous junction.
Older reports of this technique documented successful repair
of rectovaginal fistulas in 86%–100%. Minor incontinence
troubled 25% of patients.42,62,63 The only recent report com-
bined this repair with sphincter reconstruction or perineal
body repair in the majority of patients.25 The overall anatomic
success was 94%; the results for the anterior rectal wall
advancement alone were not reported separately.

Excision of Fistula with Layered Closure

Another option is excision of the fistula tract and layered clo-
sure. Layered closure may actually be performed through the
rectum, vagina, or perineum. If done through the rectum or
vagina, an elliptical incision is made around the fistula and

mucosal flaps are raised for 2–3 cm. The fistula tract is
excised. Vaginal mucosa, rectovaginal septum, rectal muscle,
and rectal mucosa are closed in succession. Plication of the
levator muscles is added by some surgeons. If done through
the perineum, a transverse incision is made and extended
down to the fistula tract. The fistula is then cored out of the
rectal and vaginal walls and a layered closure performed.

Using layered closure, successful repair is reported in
88%–100% of patients in the small series published.53–56

Perineo-proctotomy

Perineo-proctotomy or conversion to a fourth-degree lacera-
tion is usually performed with the patient in the lithotomy
position; this approach begins with the identification of the
fistula and division of the bridge of skin, subcutaneous tissue,
sphincter muscle, rectal and vaginal walls overlying the fis-
tula. The tract is excised and both the rectal and vaginal walls
are dissected away from the muscle. After repair of both the
rectal and vaginal defects, the external sphincter muscle is
reapproximated. The muscle must be adequately mobilized to
avoid tension on the repair. The perineal body is reconstructed
and the skin closed (Figure 14-2).

The use of perineo-proctotomy or conversion to a fourth-
degree laceration for rectovaginal fistulas is reported in
women with intact sphincter muscles as well as ones with a
sphincter disruption. Success rates for fistula closure range
from 87% to 100% in small series.35,49,56,64 In most series,
postoperative continence is not documented. Mazier and col-
leagues49 did report that none of 38 women undergoing this
repair were incontinent postoperatively.

Inversion of Fistula

Inversion of the fistula is a simple technique usually per-
formed through the vagina. The vaginal mucosa is mobilized
circumferentially around the fistula. The tract is excised and a
pursestring suture used to invert the fistula into the rectum.
The vaginal wall is then closed over the inversion.65 One
small series reports success in 8 of 11 patients66; a more
recent series reports a 100% success rate in 47 women.67

Complex Repairs

The complex repairs involve the interposition of well-vascu-
larized tissue between the rectum and the vagina; that tissue
may be muscle, omentum, or healthy bowel. With the excep-
tion of transposition of the rectus muscle, the initial dissection
for muscle interposition is typically through the perineum.
The interposition of omentum or healthy bowel requires an
abdominal procedure.

Tissue Interposition: Muscle

The most common tissue interposition technique is a sphinc-
teroplasty utilized when a defect in the external sphincter is
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present with the rectovaginal fistula. In that situation, an over-
lapping sphincteroplasty will correct the fistula and the incon-
tinence. The technical details are described and illustrated in
Chapter 46 on incontinence. Successful closure of rectovagi-
nal fistulas with this operation is reported in 65%–100% of
patients (Table 14-2).21,26,42,44,48,68,69

When the sphincter muscle is intact or the fistula is above
the sphincter muscles, rectus, bulbocavernous, gracilis, glu-
teus, and sartorius muscles have been used to repair recto-
vaginal fistulas.4,70–82 The perineal dissection is similar
regardless of the muscle used. Preoperatively, the patients
undergo a full mechanical bowel preparation and receive pre-
operative antibiotics. For these dissections, a Lone Star retrac-
tor and a headlight are very useful for exposure. With the
patient in the prone jackknife position, a transverse perineal
incision close to the vaginal introitus is made. The posterior

vaginal wall is separated from the anal sphincter and anterior
rectal wall until soft, pliable tissue is reached. This dissection
is often difficult because of dense scarring. Care must be
taken to avoid entering the rectum; a finger or anoscope in the
rectum is helpful to identify the appropriate plane. The rectal
and vaginal walls are closed with absorbable sutures. It is
generally not necessary to trim the vaginal or rectal wall and
doing so often only makes a significantly larger defect. The
mobilized muscle is then inserted between the rectum and the
vagina and tacked to the posterior vaginal wall. The incision
is loosely closed often with a drain in place. For transposition
of the rectus muscle, a midline abdominal incision is also
made to allow dissection between the rectum and vagina from
above as well as from the perineal side.

If the labial fat pad is chosen for transposition, the patient
is placed in modified lithotomy position. Once the perineal
dissection is completed, a longitudinal incision is made over
the labial majora. Skin flaps are raised laterally and medially.
There is often a plane similar to Scarpa’s fascia for this por-
tion of the dissection. The dissection is continued to the
periosteum of the pubis posteriorly. Superiorly the tissue is
mobilized to the pubic symphysis. Once the entire fat pad
with the bulbocavernous muscle is mobilized, the superior
end is divided. The posterior pedicle is left intact to preserve
the perineal branch of the pudendal artery. A subcutaneous,
subvaginal tunnel is created from the base of the pedicle to the
perineal incision. The flap is pulled through this tunnel and
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FIGURE 14-2. Perineo-proctotomy.

TABLE 14-2. Results of sphincteroplasty for rectovaginal fistula

Author Year No. of patients Success (%)

Russell & Gallagher42 1977 9 96
Lowry68 1991 29 93
Wise et al.44 1991 15 100
Khanduja et al.26 1994 11 100
MacRae et al.48 1995 7 86
Tsang et al.24 1998 35 80
Yee et al.21 1999 22 91
Halverson et al.69 2001 14 65



sutured to the posterior vaginal wall above the vaginal and
rectal closures. The labial incision is closed in two layers over
a suction drain. The perineal incision is closed loosely often
over a drain (Figure 14-3). When vaginal stenosis is a con-
cern, inclusion of an island of skin from the inner thigh with
the pedicle is an alternative.4 The use of the Martius graft is
reported primarily in fistulas secondary to radiation. Aartsen
and Sindram83 reported 100% success in 14 patients initially;
they do caution, however, that after a 10-year follow-up, 8 of
the 14 patients required diversion for progressive radiation
damage. Others report success in 78%–84%.74,75,84

The details of mobilization of the rectus, gracilis, and sar-
torius muscles are beyond the scope of this chapter.

Tissue Interposition: Bowel

Healthy bowel may be interposed in one of two ways. An
extended low anterior resection may be done with excision of
the rectum containing the fistula and an anastomosis below.
The vaginal defect is closed and if possible separated from the
new anastomosis with omentum. Parks and associates85

described a sleeve coloanal technique when the fistula is very
low. The rectum is mobilized to a level below the fistula and
divided. From a perineal approach, a distal rectal mucosec-
tomy is performed. The proximal healthy colon is pulled
through the muscular sleeve covering the fistula. A hand-
sewn coloanal anastomosis is then completed. Technical suc-
cess is reported in 78%–100% of patients.85–87 In a review of
functional results after stoma closure, 64% of patients were
completely continent at 6 months and 75% at 1 year.87

An alternative is a procedure described by Bricker and
Johnston.88 Through an abdominal incision the fistula is
divided. The sigmoid colon is mobilized and divided. The

proximal end is used for a temporary colostomy; the distal
end is rotated upon itself and sutured in an end to side man-
ner to the debrided edges of the defect in the rectal wall.
When healing is confirmed with a contrast study, the proximal
sigmoid colon is sutured to the loop of colon used in the repair
(Figure 14-4). Bricker and colleagues89 reported excellent or
satisfactory results in 19 of 26 patients.

Choice of Treatment

For any patient with a rectovaginal fistula, conservative man-
agement is an option if the symptoms are tolerable. In addi-
tion, fibrin glue instillation may reasonably be attempted
particularly in low, small fistulas. The success rate is unproven
but the procedure is very well tolerated and carries minimal
risk. For fistulas resulting in significant symptoms, the choice
of treatment largely depends on the etiology of the fistula.

Rectovaginal Fistulas Secondary to 
Obstetric Injury

Rectovaginal fistulas may close spontaneously in the early
postpartum period67,90; all others require surgery to close. It is
important that the surrounding tissue be free of infection and
induration before proceeding with surgery. For most patients,
treatment of infection and time will allow the surrounding tis-
sue to soften. Once the surrounding tissue is amenable to repair,
timing of the repair may be chosen by the patient. Patients with
significant symptoms need not wait until their childbearing is
complete, although depending on the choice of repair, subse-
quent babies should be delivered by Cesarean section.
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As mentioned above, an important part of the evaluation of
women with rectovaginal fistulas caused by obstetric injury is
assessment of anal sphincter anatomy and function. In multi-
ple studies, the incidence of associated sphincter defect is
close to 100% in this subset of patients.21,24,26 Therefore, both
closure of the fistula and continence should be considered
important outcome measures.

For women with intact sphincters and a rectovaginal fistula
after childbirth, a simple local repair is recommended.
Because data comparing the various repairs do not exist, the
choice of the repair should be based on the surgeon’s experi-
ence. In most practices, these women represent only a small
portion of the patients with rectovaginal fistulas because the
majority will have a concomitant sphincter defect.

For women with sphincter defects, sphincteroplasty
closes the fistula and repairs the sphincter defect. A perineo-
proctotomy is also appropriate. The advantage of this tech-
nique is the excellent exposure it provides; the disadvantage is
the risk of incontinence if intact sphincter muscle is divided.
No direct comparison of this approach and sphincteroplasty
exists but sphincteroplasty is more widely accepted.

Rectovaginal Fistulas Secondary to
Cryptoglandular Disease

When rectovaginal fistulas secondary to cryptoglandular dis-
ease are reported, they represent only a small portion of most
series. Evaluation must include a search and treatment of
associated local sepsis with the possible use of a seton.

Endoanal ultrasound should be performed to exclude an
occult sphincter defect. If none is found, an endorectal
advancement flap is the most frequently used procedure.
Fistula closure rate is rarely documented separately for cryp-
toglandular fistulas so the success rate is not well established.
In some series, it seems that these fistulas heal less well than
other types. Insertion of fibrin glue, a vaginal advancement
flap, and an anocutaneous flap would be reasonable alterna-
tives but no data exist regarding their efficacy in this specific
situation. In addition, there are no data comparing any two
procedures.

Rectovaginal Fistulas Secondary to Crohn’s
Disease

The treatment of patients with rectovaginal fistulas secondary
to Crohn’s disease differs from other patients with rectovagi-
nal fistulas in several ways. Given the nature of Crohn’s dis-
ease, control of symptoms becomes the primary goal as
opposed to elimination of the fistula in this subset of patients.
In addition, the treatment is in more flux than any other subset
of patients.

Medical management with antibiotics and immunosuppres-
sive medication was able to control symptoms but rarely close
fistulas. Surgical therapy often required proctectomy because
of associated proctitis and was not uniformly successful even
in the absence of inflammation.7,91 Over a period of approxi-
mately 30 years, Radcliffe and colleagues at St. Mark’s
Hospital identified 90 women with Crohn’s disease and a rec-
tovaginal fistula.7 Eight were diverted, 34 underwent early
proctectomy, and another 12 required proctectomy later. The
indications for proctectomy were severe colitis or proctitis or
an associated anal lesion in the majority of patients. Twelve
were managed conservatively and 24 underwent a local repair.
Heyen and colleagues91 traced the course of 28 women with
Crohn’s disease and a vaginal fistula. Five required early
proctectomy and seven underwent proctectomy later. Of the
16 fistulas managed conservatively, none healed. Malignancy
developed in the fistula tract of two patients.

The introduction of infliximab is a recent addition to the
treatment options for Crohn’s perianal fistulas. A randomized,
controlled trial found that infliximab was significantly better
than placebo in healing fistulas in Crohn’s disease.92

Subsequent studies have confirmed a 24%–55% healing rate
by assessment of clinical symptoms.93,94 Most of these studies
reported healing rates after a course of three infusions. Data
are accumulating that some patients will require a longer
course, perhaps maintenance therapy, to control symptoms. In
addition, several studies using follow-up ultrasound or MRI
revealed that the radiologic healing rate is lower than the clin-
ical healing rate.95 One recent study showed that there was
continued radiologic healing with a longer course of ther-
apy.96 It also seems that a combination of surgery and inflix-
imab is necessary in a substantial portion of patients. Results
are better when drainage of local sepsis and placement of a
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seton are done before initiating infliximab.93 If the goal is
complete healing, the seton must be removed before the com-
pletion of the course of infliximab. Another unresolved detail
is whether the addition of immunosuppressive medication
improves the response rate or maintenance of a response.
Although this therapy is promising for perianal fistulas, it is
not clear that rectovaginal fistulas respond as well. One study
reported that only one of eight patients with a rectovaginal fis-
tula had a complete response93 whereas another study
reported no difference between simple and complex fistulas.96

At the present time, the following treatment program seems
reasonable. Each patient should be assessed to determine the
presence of associated proctitis and undrained local sepsis.
Patients with associated proctitis require appropriate medical
or surgical management for that condition. In either case, any
local sepsis should be drained, all tracts identified, and setons
placed if appropriate. Until more definitive data are available,
a trial of infliximab should be considered. Setons should be
removed before the last infusion. If symptoms resolve or are
minimal, then conservative therapy is appropriate. No clear
recommendation regarding maintenance infliximab or
immunosuppressive medication is possible at this time.

If a persistent fistula results in significant symptoms and
any associated proctitis resolves, then surgical intervention is
appropriate. A multitude of repairs is reported. Vaginal flaps
succeeded in 13 of 14 patients in one series.97 All patients had
diverting stomas at the time of the repair. Eradication of the
fistula with an endorectal advancement flap is reported in
30%–70% of patients.43 Kodner reported an initial healing
rate of 71% which increased to 92% with additional proce-
dures.47 The Cleveland Clinic surgeons tailor the advance-
ment flap according to the height and length of the fistula and
the presence of rectal ulceration or inflammation. They report
an initial healing rate of 54% and an overall success rate of
68% including repeat repairs. The necessity of diversion is
controversial but it is often performed in this subset of
patients. All of these results predate the introduction of inflix-
imab. Whether the use of infliximab or other new medications
will result in improved outcomes remains to be seen.

Rectovaginal Fistulas Secondary to Malignancy

The treatment of these fistulas is dictated by the type of
underlying malignancy. For rectal cancer invading the vagina,
resection with or without reconstruction is required. If preop-
erative adjuvant therapy is given, diversion before initiation of
treatment may be necessary for the patient’s comfort. If
reconstruction is possible, interposition of tissue between the
colorectal anastomosis and closure of the vagina may prevent
a postoperative fistula if a pelvic abscess or anastomotic leak
occurs. For squamous cell carcinoma of the anus, a preexist-
ing fistula or one that develops during chemoradiation often
requires diversion for symptom control. If there is complete
resolution of the tumor after chemoradiation, repair of the
fistula with interposition of the bulbocavernous or gracilis

muscle is indicated after a waiting period to allow for resolu-
tion of any acute radiation changes. It is unlikely that a local
repair would be successful. If tumor persists after chemoradi-
ation, an abdominal perineal resection is necessary. Low rates
of perineal wound healing in this situation have led to the use
of primary muscle flaps for wound closure. Presumably those
muscles flaps would be particularly indicated if a rectovaginal
fistula exists. The same principles apply when invasion of the
rectum by gynecologic malignancy occurs.

Rectovaginal Fistulas Secondary to Radiation
Therapy

The evaluation of patients with fistulas secondary to radiation
must be more intensive than most other patients with recto-
vaginal fistulas. Because of their usual age, they are more
likely to have significant medical conditions. In addition, it is
paramount that the fistula site be biopsied to exclude recurrent
cancer. Diversion for a minimum of 6 months is recom-
mended to allow inflammation in the surrounding tissue to
resolve. Decisions about surgical intervention center on the
patient’s overall medical condition, the degree of symptoms
caused by the fistula and any associated abnormalities, and
the risk of a proposed corrective procedure. Not uncommonly,
the combination of those factors makes a colostomy alone the
most reasonable choice. This is particularly appropriate if the
patient is experiencing significant fecal incontinence. If, how-
ever, the patient’s condition allows, a variety of surgical
options exist. If the fistula is low and the rectum is relatively
normal, muscle interposition through the perineum is a rea-
sonable choice. If the fistula is high, tissue interposition
through the abdomen is preferable. If a stricture or severe
radiation damage exists in the rectum, rectal resection with
reconstruction would eliminate that problem and the fistula.
However, the morbidity can be high, e.g., 24% in one series.99

A Bricker procedure is less morbid and can relieve a stricture
but does not avoid the potential bleeding, pain, or malignant
transformation associated with leaving the rectum in place.
Patient selection and operative choice must be made based on
clinical experience because comparative studies do not exist.

Iatrogenic Rectovaginal Fistulas

The choice of treatment for an iatrogenic fistula is based on
the causative operation. Fistulas developing after rectal
resection almost always arise at the anastomosis. They have
been reported after both hand-sewn and stapled anasto-
moses.100,101 Radiation and prior or concomitant hysterec-
tomy increase the risk of fistula formation. Incorporation of
the vaginal wall in the stapler is probably the most common
explanation but necessitation of pelvic infection into the
vagina may also occur. Obviously, prevention with adequate
dissection of the rectum from the vagina before inserting the
stapler and careful attention to the separation of the rectum
and vagina as the stapler is fired is optimal. Once a fistula
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occurs, temporary diversion is often necessary to control
pelvic sepsis. Some fistulas will close spontaneously
although this is less likely if the patient has received pelvic
radiation.102 Repair is determined by the level of the fistula.
High fistulas usually require repeat resection with anastomo-
sis or interposition of omentum or muscle. Low fistulas may
be amenable to rectal or vaginal advancement flaps. Large
fistulas or one failing initial attempts at repair will require
tissue interposition.

Persistent Rectovaginal Fistulas

There are few data regarding fistulas that persist after an
attempted repair. Repeat repairs after one attempt seem to
have a reasonable success rate.40,50,51 However, several studies
report a higher failure rate after two or more procedures so
subsequent options should be chosen carefully.40,51 Two
reports specifically address the issue of persistent fistulas.
MacRae and colleagues48 retrospectively reviewed 28 patients
who had at least one previous attempt at repair. The etiology
was obstetric injury in 14, Crohn’s disease in 5, and miscella-
neous in 9. Five of the last group had fistulas considered sim-
ple; one fistula was caused by radiation. In the 14 patients
with a history of obstetric injury, advancement flaps, sphinc-
teroplasty, or coloanal anastomoses were performed. Eleven
flaps were performed in nine patients with four resulting in
healed fistulas. All five of the patients undergoing sphinctero-
plasty had successful outcomes as did the two patients under-
going coloanal anastomoses. Overall, 5 of 23 advancement
flaps (29%) in 17 patients were successful. Sphincteroplasty
succeeded in six of seven patients (86%); four of six coloanal
anastomoses (67%) and both of two gracilis muscle interposi-
tions succeeded.

In a report from the Cleveland Clinic, Halverson et al.69 ret-
rospectively reviewed 35 patients with recurrent rectovaginal
fistulas. Causes of the fistulas included obstetric injury in 15,
Crohn’s disease in 12, pouch vaginal fistulas in 5, cryptoglan-
dular disease in 2, and iatrogenic after low anterior resection
in 1. Advancement flap, sphincteroplasty, rectal sleeve
advancement, insertion of fibrin glue, and ileal pouch revision
were used. The results are presented by etiology and by type
of repair but not stratified by both. All 15 obstetric patients
were ultimately healed after 23 repairs. Two of the four cryp-
toglandular fistulas were eradicated. Nine of the 30 mucosal
advancement flaps (30%) and 9 of 14 sphincteroplasty proce-
dures (65%) successfully closed the fistulas. Rectal sleeve
advancement resulted in healing in two of three fistulas.
Crohn’s disease, the presence of a diverting stoma, and
decreased time interval from a prior repair were associated
with a poor outcome regardless of the technique used. The
authors commented that the presence of a stoma likely was a
marker for more complex disease.

From the data available, it seems that a reasonable
approach to recurrent rectovaginal fistulas would begin with a
planned waiting period of a minimum of 3 months. In the

interval, the status of the sphincter muscle and surrounding
tissue should be evaluated. Any areas of sepsis must be
drained. For low fistulas, the treatment choice depends on the
status of the sphincter and the number of prior repairs. If the
sphincter muscle is intact and the patients had undergone only
one or perhaps two previous repairs, a repeat advancement
flap or rectal sleeve advancement would be appropriate.
Insertion of fibrin glue is a safe alternative but there are few
data regarding the expected success rate. If there is a defect in
the sphincter muscle, sphincteroplasty is the appropriate
choice. Conversion to a fourth-degree laceration followed by
a layered repair may be chosen by some surgeons. If the mus-
cle is intact and two or more repairs have failed, a tissue inter-
position technique should be considered. Tissue interposition
may also be required for recurrent fistulas with anatomically
intact sphincter wraps. The insertion of bulbocavernous mus-
cle is the least morbid transposition method but there are no
comparative data regarding outcomes of the various interpo-
sition methods. The role of diversion is not established but
seems to be primarily control of symptoms except perhaps in
patients with Crohn’s disease.

Recurrent fistulas involving the middle of the vagina
almost always require tissue interposition. The choice
depends on the level of the fistula and the body habitus of the
patient. The bulbocavernous muscle may not reach if the
patient is obese or the fistula is in the upper middle third of
the vagina. Gracilis muscle would be a good alternative in
those situations. High fistulas require resection or tissue inter-
position through an abdominal approach.

Conclusion

The literature on rectovaginal fistulas documents a wealth of
clinical experience. However, there is a definite lack of uni-
form terminology, standardized evaluation, and comparative
studies. Given the multitude of etiologies and the varying
nature of the anatomy and condition of surrounding tissue,
improving the quality of research will be challenging.
However, continued work is necessary to determine appropri-
ate patient selection and optimal surgical repair.
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15
Pilonidal Disease and Hidradenitis Suppurativa*

Jeffery M. Nelson and Richard P. Billingham

Pilonidal Disease

Background and Incidence

“Pilonidal disease” refers to a subcutaneous infection occur-
ring in the upper half of the gluteal cleft. It may present as an
acute “pilonidal abscess,” or as an indolent wound, resistant to
spontaneous healing, and causing drainage and discomfort. It
typically presents in the second decade of life, but also occurs
in teenagers and in patients in their thirties.1 It afflicts men
more often than women at a ratio of three or four to one, and
is more common in individuals with more body hair.1 It is not
known to be more common in any one racial group. During
World War II, soldiers filled up whole hospital wards to con-
valesce from the large excisional operations used at the time to
treat pilonidal disease.2 It became such a problem that the
Surgeon General forbade wide local excision as primary ther-
apy, because this treatment had hospitalized 79,000 soldiers
for an average hospital stay of 55 days.3 Akinci et al.4 reported
an 8.8% incidence of pilonidal disease in Turkish Army
recruits and found associations with family history, obesity,
being a vehicle driver, and having a history of a furuncle at
another site on the body. Sondenaa et al.5 studied 322 patients
with pilonidal disease prospectively and calculated the inci-
dence of the disease at 26 per 100,000 persons. It occurred 2.2
times more often in men than in women. He also found the fol-
lowing significant associations: family history in 38%; obesity
in 37%; preceding local irritation or trauma in 34%; and a
sedentary occupation in 44%. Since World War II, a paradigm
shift has occurred in favor of conservative measures, mainly in
the form of shaving and hygiene.

Patients typically present initially with pain, redness, and
swelling in the midline gluteal cleft region overlying the
sacrum and coccyx. Many patients will spontaneously drain

their abscesses, which will temporarily relieve the symptoms.
This may set up a chronic cycle of drainage and recrudes-
cence of the abscess before the patient eventually seeks med-
ical attention. Thus, some patients may already have a chronic
condition at the time of their initial presentation. Patients may
also present with a history of having had many different sur-
gical procedures performed in the past for their disease. They
may have a persistent wound from a midline excision or a
failed flap procedure. Those patients with long-standing dis-
ease typically have multiple sinuses that usually extend
cephalad from where the midline pits lie. Uncommonly, this
process can be quite destructive with large sinus cavities
extending out into the lateral gluteal regions.

Pilonidal disease first appeared in the medical literature in
1833 when William Mayo published his first descriptions of
this problem.6 The term “pilonidal,” which means “hair nest,”
however, was first used by Hodges in 1880.7,8 The term
pilonidal “cyst” is a misnomer, because no epithelialized wall
exists in the cavities this disease creates. Pilonidal “sinus” or
“disease” are the more accurate terms. Pilonidal disease itself,
and the surgical and medical treatment related to it, can be a
source of disability. This disease disables patients primarily
because of pain and its inconvenient location in the gluteal cleft.

Pathogenesis

Empiric data currently support the theory that pilonidal dis-
ease is an acquired condition. Pilonidal disease has been
observed in the hands of barbers and sheep shearers, implying
that shed hairs may initiate the condition.6 In addition,
pilonidal lesions appear to have the pathologic characteristics
of a foreign body reaction, presumably from burrowed hair
and debris.1 Pilonidal disease likely results from problems that
attack epidermis in the gluteal cleft, rather than from a prob-
lem in the deep tissues, or problems with midline skin itself.3

John Bascom believes that the skin in the natal cleft is per-
fectly normal, but that conditions that exist there may predis-
pose a patient to pilonidal disease.3,9 Treatment, therefore,
should be directed at changing those conditions. Bascom sur-

*The opinions or assertions contained herein are the private views of
the authors and are not to be construed as official or as reflecting the
views of the Department of the Army or the Department of Defense.



15. Pilonidal Disease and Hidradenitis Suppurativa 229

mises that the natal cleft is probably a hypoxic environment,
and cites as empiric evidence the fact that anaerobic bacteria
can be cultured from pilonidal wounds and abscesses.3,10

However, no experiments have directly shown that the natal
cleft is hypoxic at all, or even to what degree it may be
hypoxic. In addition, Bascom theorizes that vacuum forces
and negative suction in the natal cleft draws hair and debris
into the midline pits, which are stretched and ruptured hair
follicles, resulting in obstruction.6 These stretched follicles,
he believes, stretch and eventually rupture into the subcuta-
neous tissue, causing the classic pilonidal abscess.10 The mid-
line “pits” communicate with chronic abscesses containing
trapped hair and debris via sinus tracts. If these sinus tracts
become epithelialized, excision is the only option for cure.
Presently, the ideas of Bascom and others about the patho-
genesis of pilonidal disease are based on empiric evidence.
No published experiments exist that directly prove or refute
the current theories about how pilonidal disease occurs.

Initial Presentations: Pilonidal Abscess

The presenting symptoms for many patients include pain,
swelling, and erythema near the top of the natal cleft, with or
without spontaneous drainage. A few definitions at this point
are in order. An acute pilonidal abscess is no different from
an acute abscess in any other location on the body. It requires
incision and drainage before considering any other definitive
therapy. A chronic abscess is really an established pilonidal
sinus cavity, which chronically drains and fails to heal
because of retained hair and foreign material. A recurrent
abscess is an acute abscess, which occurs after apparent com-
plete healing of pilonidal disease in the past. Excision in a
patient in the presence of acute inflammation and swelling is
ill advised. Many times the midline pits will not be visible
until after the inflammation subsides. Abscesses should be
drained with an incision parallel to the midline and at least 1
cm lateral to it (if possible) to facilitate healing of the wound
(Figure 15-1). It is prudent to remove a small ellipse of skin
from the wound to prevent the skin edges from sealing and
reforming the abscess. Packing of such wounds serves no
good purpose, is painful, and potentially interferes with
drainage and healing. Antibiotics are only necessary in the
patient with significant cellulitis. Simply cover the wound
with a dressing and have the patient do sitz baths or use a
hand-held shower 2–3 times a day. The patient should return
to the office every week or two until the wound heals. Any
hair that has grown back within 2 inches of the entire gluteal
cleft is shaved at each visit (Figure 15-2).

Initial Presentation: Draining Pilonidal 
Chronic Abscess

Pilonidal disease has been treated in many different ways, but
no treatment has proved completely satisfactory. The ideal
treatment would at least meet the following criteria: ease of

performance; short or no hospitalization; low recurrence rate;
minimal pain and wound care; fast return to normal activity;
and cost effectiveness. No current treatment meets all these
criteria.

Nonsurgical Approach

Shaving

For the initial treatment of chronic disease (which can be a
chronic sinus that has never been treated or any persistent dis-
ease that has failed to heal despite treatment), shaving alone
has been advocated as the sole alternative treatment for
pilonidal disease. In 1994, Armstrong and Barcia9 tested the
hypothesis that wide, meticulous shaving was equal or supe-
rior to surgical therapy of any kind. They performed a pilot

Incision

Abscess

Midline

At least one cm

Anus

FIGURE 15-1. Incision placement for acute pilonidal abscess.

Gluteal cleft
Two-inch area shaved
around gluteal cleft
(proximity of pits to
anus may limit this)

Midline pits

Anus

FIGURE 15-2. Shaving technique.



nonrandomized cohort study, which also included a follow-up
retrospective study, which remains one of the largest studies
to date looking at any aspect of pilonidal disease. One group
of patients was treated with weekly strip shaving (5 cm cir-
cumferentially around the entire gluteal cleft) until healing
occurred and the other with surgery (midline excision with or
without marsupialization, closure or partial closure, and open
packing; rotational flaps; Z-plasty; and skin grafting). The
article does not clarify if the patients treated with surgery
received one or more of these procedures. They then followed
the patients for 3 years, comparing the groups as to the num-
ber of occupied bed days and number of operations needed.
They found a highly statistically significant difference in
favor of the group that received only shaving. This study
received criticism for several reasons. First, they did not
control for the type of surgery the nonconservative group
received, or for the severity of disease. They also did not look
at healing or recurrence rates. One might surmise that even
though the conservatively treated patients were not occupying
hospital beds, they still could have been suffering for long
periods from their disease. They may have also sought treat-
ment elsewhere. Despite these limitations, this study provides
evidence that conservative nonsurgical treatment, when
applied with a dedicated effort, can work. Physicians should
consider shaving as the initial therapy in all patients without
an acute or chronic abscess and localized disease. However,
no one knows how long one should continue shaving in order
to prevent recurrence. Currently, we recommend shaving until
complete healing has occurred. Recently, several authors have
described laser hair removal as an alternative to shaving.11–13

Surgical Approaches

Midline Excision

The most frequently performed operation for pilonidal dis-
ease is midline excision, with or without primary closure of
the wound, because most chronic or recurrent disease presents
while localized to the midline. In this procedure, only the
clearly abnormal tissue in the midline is excised. It is not nec-
essary to always excise down to presacral fascia. Surprisingly,
the literature contains only four randomized, prospective
studies comparing open excision to excision and primary clo-
sure. In 1985, Kronborg et al.14 randomized 88 patients to one
of three treatment groups: excision, leaving the wound open;
excision and wound closure; and excision and closure with
postoperative clindamycin coverage. This article is important
because it was the first to look at the utility of using antibi-
otics after pilonidal excision. The authors then looked at
recurrence and healing rates. They followed each patient for 3
years. Healing rates among each of the primary closure
groups were not statistically significant, and there was no
benefit shown from the addition of clindamycin (14 versus 11
days, P > .10). Healing took a substantially longer amount of
time in the open group compared with the primary closure

groups (64 versus 15 days, P > .001). Recurrence rates were
not significant in any of the groups (P > .40); however, there
was a tendency toward more recurrences in the primary clo-
sure group (7 versus 0 at 3 months and 7 versus 4 at 3 years).

Fuzun et al.15 randomized 91 patients to either excision
without closure or excision with primary closure. The authors
then followed the patients for a minimum of 4 months. They
primarily looked at infection and recurrence rates. In the two
patients who experienced infection in the closed group, this
was treated with simple suture removal and healing by sec-
ondary intent without the need for further hospitalization.
They used no antibiotics. Patients whose wounds were left
open had a lower infection rate (1.8% versus 3.6%, P < .01)
and no instances of recurrence, whereas the recurrence rate
for those undergoing wound closure was 4.4% (P < .01). They
did not specify the duration of healing for either group. The
only patients that had delayed healing were those few patients
who developed a wound infection. Despite the statistically
significant differences in favor of open excision, the authors
concluded that either method is acceptable.

Sondenaa et al.16 randomized 153 patients to midline exci-
sion and primary closure with or without cefoxitin prophy-
laxis. After following the patients for 4 weeks, they found no
differences in healing or recurrence. Based on these data, the
authors did not recommend cefoxitin prophylaxis. In a fol-
low-up article a year later, the same authors published the
results of a study that randomized 120 patients to either open
excision or excision with primary closure.17 They followed
the patients for a median of 4.2 years. The authors detected no
significant difference between the groups, and concluded that
either method was acceptable.

Based on the results of these studies, no clear benefit exists
for the use of primary closure after midline excision.
Proponents of primary closure cite the accelerated healing
rate in patients in whom this approach is successful. However,
this comes with the price of a significantly increased chance
of more wound infections.

Unroofing and Secondary Healing

Midline excision without primary closure leaves a large
wound, which is associated with long healing times. If wound
closure is not indicated (i.e., with an associated abscess), a
smaller wound with much shorter healing times can be
achieved with unroofing or laying open of the pilonidal sinus
(Figure 15-3A). Open wounds require dressing changes and
wound care, but unroofing is associated with half the healing
time of wide and deep excision.18,19 The recurrence rate is less
than 13% with this technique.

Bascom’s Chronic Abscess Curettage and 
Midline Pit Excision (Bascom I)

Bascom bases this procedure on the premise that efforts to
help patients with pilonidal disease should be directed at
changing the gluteal cleft conditions rather than excising a
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large amount of normal tissue associated with the diseased
areas. In patients who present initially with a chronic abscess,
this procedure has given excellent results. He does this by
making a generous, vertically oriented incision through the
site of the abscess cavity more than 1 cm off the midline (in
some cases more than one chronic abscess is present) and
then curetting it out, without excising the fibrous abscess
wall. The connecting tracts to the midline pits are also identi-
fied and the overlying skin undermined so that they drain to
the site of the incision. The midline pits are then excised using
a small diamond-shaped incision to circumferentially remove
each of them.3,10 According to Bascom,10 the excised pit
should be about the size of a grain of rice. The undermined
flap of skin, between the incision and drainage site and the
excised midline pits, is then tacked down, and the pit excision
sites are closed with either subcuticular or vertical mattress,
nonabsorbable suture (4-0 or 3-0) (Figure 15-3B). Once this
has been accomplished, meticulous shaving of the gluteal
cleft should continue at least once a week until the wound has
healed. Shaving can be done in the physician’s office, or at
home by a family member or friend who has been given the
proper instruction.

Senapati et al.20 published a prospective series of 218
patients treated with Bascom’s operation described above.
The patients had a mean age of 27 years, and a mean duration
of symptoms of 2.4 years. The mean duration of follow-up
was 12.1 months (range, 1–60). Follow-up consisted of phone
calls, office visits, and mailed questionnaires. All but one
patient healed his or her pit excision sites. The lateral wound
in one patient failed to heal and required further excision. All
the other wounds healed after a mean of 4 weeks (range, 1–15
weeks). Four percent of patients experienced bleeding that
required either external pressure or cautery to stop. Eight per-
cent of patients reformed their abscesses when the lateral skin

wound healed before the underlying cavity completely
healed. This required reopening the lateral wound. Ninety
percent of patients healed completely with only 21 patients
(10%) ultimately requiring further surgery for recurrent
pilonidal disease. Given the overall good results and the fact
that patients who failed to heal or recurred were not any worse
off than when they initially presented, they recommended the
use of this technique. To date, no trials compare Bascom’s
procedure with another approach to chronic abscess.

Treatment: Recurrent Disease and Severe Disease

Controversy exists over how to treat and follow patients who
heal, but continue to present with multiply recurrent disease
despite attempts at limited surgery and the other conservative
measures discussed above. In addition to midline excision, the
surgical options often used today, after initial shaving and
hygiene methods have failed, include rhomboid flaps, Z-plasty
(Figure 15-5), the Karydakis procedure, Bascom’s cleft lift
procedure, V-Y plasty, gluteus maximus myocutaneous flaps,
and skin grafting (Table 15-1). Some level-one evidence exists
regarding flap-based or asymmetric closures off the midline
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FIGURE 15-3. A Bascom procedure. Lateral incision and debridement of cavity. B Bascom procedure. Removal of a midline pits with small
incisions after lateral debridement, and closure of midline wounds without closure of the lateral incision.

TABLE 15-1. Complex Pilonidol Procedure Results

Procedure % Healing % Complications % Recurrence
(mean) (mean) (mean)

Rhomboid flap21,22 100 13.5 4.9
Karydakis24 — 8.5 1
Bascom cleft lift3 100 — 0
V-Y plasty25 100 8 0
Z-plasty26 100 — 0
Myocutaneous flap287 100 100 0
Skin graft29 96.6 — 1.7



for pilonidal disease, but most data come from patient series
reports. The major disadvantages with flaps are longer opera-
tive times, greater blood loss, potential flap loss, and infection.
However, these flaps do offer a quicker time to healing than
midline excision, with no increase in infection rate.

Rhomboid Flap

The rhomboid, or Limberg flap, is a cutaneous rotational flap
used to fill soft tissue defects and is ideally suited for this pur-
pose with regard to pilonidal disease (Figure 15-4A–D). One
large recent prospective series used the rhomboid flap on 102
patients regardless of the severity of their disease.21 All of the
patients healed eventually, but they did not specify a time
frame. They reported a 6% complication rate consisting of
three seromas, two partial wound dehiscences, and one
wound infection. The recurrence rate was 4.9%. The authors
also used the rhomboid flap to treat recurrences. Patients
returned to normal activity by 7 days, on average. Although
this study is not level-one evidence, it does show us that the
majority of patients treated with this method generally do

well in the short term. Abu Galala et al.22 randomized 46
patients with chronic sinuses to either the rhomboid flap, or
to midline excision with primary closure, and followed them
for healing and recurrence. Patients with acute abscesses or
recurrent sinuses were excluded. All of the rhomboid flap
patients healed versus only 77% healing in the midline clo-
sure group (P > .02). After 18 months of follow-up, 9% of the
midline suture group had recurred. No one in the rhomboid
flap group recurred. Another randomized, prospective trial
regarding the rhomboid flap method evaluated the use of
drains after surgery. Erdem et al.23 randomized 40 patients
and used a drain in half of them. The study found no differ-
ence in wound healing or recurrence (P > .05). The drain
group, however, had a longer hospital stay (P < .001).

Despite the overall good results with use of the rhomboid
flap for recalcitrant pilonidal disease, this technique necessi-
tates excision of a large amount of normal tissue and subse-
quently creates a large scar at the flap site (Figure 15-4D).
Also, many patients with chronic abscesses have their
abscesses located so lateral and cephalad to the midline area
containing the pits, that it makes the use of this technique
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FIGURE 15-4. Rhomboid flap technique for recurrent pilonidal disease. A Initial excision of the sinus cavity. Counter incisions are created as
shown. B Flaps are raised and maneuvered as shown to close defect. C Final surgical result. D Result at 1 month postoperatively.



more morbid because of the size of the flap required to cover
the excised area. With disease localized more or less to the
midline, however, any abscess cavities and all the pits are eas-
ily excised. In addition, this technique works particularly well
for flap coverage of chronic wounds (as a result of midline
excisions) in the gluteal cleft that have failed to heal over a
prolonged period of time.

Karydakis Flap

The Karydakis operation has been used by Dr. Karydakis in
Athens, Greece since 1965. The two goals of this procedure
are: 1) to eccentrically excise “vulnerable” tissue in the
midline, or laterally displace it; and 2) to laterally displace the
surgical wound out of the midline gluteal cleft. An elliptical
incision is made parallel to the midline at a distance at least 1
cm from the midline. Skin and gluteal fat are then excised
down to the sacral fascia eccentrically (Figure 15-5). By
necessity, some normal tissue needs to be excised to create a
flap. This flap is then sutured down to the sacral fascia. The
closed incision should be entirely lateral to the cleft.

In 1992 Karydakis reported the results of this approach in
7471 patients over a period of 24 years from 1966 to 1990,
which is one of the largest series in the surgical literature.24

Follow-up ranged from 2 to 20 years, and was possible in
95% of cases. He reported a recurrence rate of 1% in the first
6545 cases, finding that new disease occurred from new mid-
line pits. The overall complication rate was 8.5%, mainly
from infections and fluid collections. Antibiotics were not
routinely used, but a drain was always placed at the upper end
of the wound for 2–3 days.

The large numbers of patients that have received this opera-
tion along with the good reported results make this an attractive

option to consider. However, no one else has ever studied this
or reported their results, nor are there any comparative trials.

Bascom Cleft Lift (Bascom II)

Bascom developed this procedure, which may be the most
technically challenging of all the techniques dealing with
multiply recurrent and severe pilonidal disease. It also may
prove to be the most revolutionary technique to come along
since the Karydakis procedure. The key difference between
the cleft lift procedure and other flap-based procedures is that
the cleft lift procedure excises no normal subcutaneous tissue.
As described above, the Karydakis procedure does excise
normal fat to create the flap. The only tissue excised during
the cleft lift is a portion of skin. The goal of the cleft lift pro-
cedure is to undermine and completely obliterate the gluteal
cleft in the diseased area. This procedure detaches the skin of
the gluteal cleft from the underlying subcutaneous tissue as a
flap. A portion of this flap containing the diseased skin is then
excised from the side of the buttocks to which the flap will be
sutured (Figure 15-6A). When the flap is pulled across the
midline, the gluteal subcutaneous tissue is approximated
underneath the flap, thus obliterating the gluteal cleft. Any
open chronic wounds or sinus cavities are simply curetted out,
but not excised. The raised skin flaps cover these prior wound
sites in addition to coapting the normal gluteal fat. The final
suture line lies parallel to, but well away from, the midline,
and is free from tension (Figure 15-6B). Bascom3 studied 28
consecutive patients with recurrent, festering wounds who
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received this treatment. Twenty-two patients healed their
wounds immediately and had their sutures removed at 1
week. Six patients took longer to heal because of small wound
separations. Three patients required operative revision to
achieve healing. Finally, one obese patient took 13 months to
heal. The median follow-up was 20 months (range, 1 month
to 15 years) and all patients remained healed. This procedure
has enjoyed spectacular results in Dr. Bascom’s hands, but it
awaits duplication elsewhere.

V-Y Plasty

Schoeller et al.25 retrospectively investigated the use of the 
V-Y advancement flap in 24 patients with a mean follow-up
of 4.5 years. They reported two wound dehiscences, but
achieved healing in all cases. They noted no recurrences.
Overall, they found the method to be satisfactory, but
demanding, and recommended a simpler approach. However,
it may have applicability in some situations in which other
flaps have failed, such as the rhomboid flap.

Z-plasty

Hodgson and Greenstein26 published the only other random-
ized, prospective study on flap closure for pilonidal disease in
1981. This study looked at Z-plasty versus midline excision
with or without marsupialization. The Z-plasty group
required no further surgery, but 40% of the open excision
group did go on to have repeat operations. This study gives us
the best available evidence that even open excision, although
not prone to wound breakdown, does not completely rectify a
patient’s wound issues, at least in the short term.

Petersen et al.27 reviewed these asymmetric closure tech-
niques, which utilize cutaneous flaps, examining the results of
74 articles published in the last 35 years. Wound infections
occurred in up to 38.5% of all patients undergoing any surgery
for pilonidal disease. However, they found no consistent trend
that all flap procedures had significantly lower infection rates
than midline excision. Similarly, wound failure occurred in up to
52.4% of all patients. No individual technique showed consis-
tently better results in this regard, compared with all flap proce-
dures as a group. Pilonidal recurrence proved to be the only area
in which the flap techniques showed a consistent advantage.
Recurrence occurred in up to 26.8% of all the patients. The mid-
line pits recurred less often in the asymmetric closure/flap group
compared with midline excision. Overall, they concluded that
asymmetric closures and flap techniques were superior to mid-
line excision despite the limitations of the study. Also, they rec-
ommended that an asymmetric closure, such as the Karydakis,
be considered initially before using the rotational flap proce-
dures, because these may be unnecessarily complex.27

Myocutaneous Flaps

Larger areas of disease with large, deep wounds may require
myocutaneous flaps. Rosen and Davidson28 treated five
patients with severe disease with gluteus myocutaneous flaps.

They were all young males and had received an average of six
previous procedures. All patients healed with an average fol-
low-up of 40 months and 13 hospital days. Most surgeons
reserve this technique for the most severe cases, usually after
failure of simpler techniques.

Skin Grafting

No study looking at skin grafting for pilonidal disease has
been published since 1983 when Guyuron et al.29 published
their retrospective study of 58 patients so treated. Seventy-
two percent of these patients initially presented to the authors’
institution with recurrent disease. The patients all underwent
excision of their pilonidal disease with split-thickness skin
grafting. They noted a 1.7% recurrence rate and a 3.4% graft
failure rate. The authors recommended use of this method for
recurrent or extensive pilonidal disease.

Summary

The algorithm in Figure 15-7 delineates an approach to
pilonidal disease based on the evidence presented in this sec-
tion. Conservative treatment ought to form the cornerstone of
therapy—specifically, wide, meticulous shaving and hygiene.
The best evidence available suggests that shaving should be
done until healing is complete, either in patients treated pri-
marily this way, or those treated with surgery. When patients
present initially with simple midline pits, sinuses, and various
symptoms, such as pain and occasional drainage, but no acute
abscess, shaving can again be offered as the initial treatment.
A patient who presents with an acute pilonidal abscess should
have incision and drainage, ideally making the incision lateral
to the midline whenever possible. At the same time, one
should do a 2-inch strip shave circumferentially around the
affected area. Anyone familiar with the procedure (doctor,
medical assistant, significant other, etc.) repeats the shaving
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weekly. Continue dressing changes and sitz baths without
packing until the wound has healed. If this is the initial pres-
entation of the patient’s pilonidal disease, then simply con-
tinue shaving. This shaving must be meticulous and ritualistic
to be successful. One single hair protruding from a midline pit
will keep it open. The majority of patients do not recur after
conservative treatment consisting of incision and drainage
and shaving. For these reasons, we do not recommend contin-
ued shaving once healing is complete.

Patients who present with multiply recurrent pilonidal
disease, meaning disease occurring sometime after healing
of prior episodes (i.e., abscesses, new pits) are more chal-
lenging. The usual case is the patient with a chronic abscess
that persists despite shaving and other conservative meas-
ures. Continued shaving in this situation is unlikely to suc-
ceed, because the abscess cavity and the epithelialized tracts
connecting it to the midline pits will contain a great deal of
burrowed hair. In this case, we prefer to move on to the
Bascom chronic abscess curettage and midline pit excision,
or a cutaneous flap procedure. For the initial management of
the chronic abscess, virtually all cases can be done as an out-
patient in the operating room under local anesthesia with
conscious sedation. Sungurtekin et al.30 found no benefit to
the use of spinal anesthesia over local anesthesia in the out-
patient surgical treatment of pilonidal disease. They ran-
domized 60 patients receiving the rhomboid flap operation
to either spinal anesthesia or local anesthesia. The local
group also received intravenous midazolam for sedation.
They found no differences regarding patient satisfaction,
side effects, or pain scores. However, two spinal patients
suffered urinary retention. In addition, both the amount of
time spent recovering before discharge, and the total cost 
of the spinal anesthetic patients’ care were significantly
higher (P < .05).

Neither antibiotics nor drains have been shown to be help-
ful on a routine basis. However, when taking on complex flap
procedures or skin grafts, antibiotics may be used periopera-
tively based on evidence from other arenas of surgery proving
their benefit. The evidence presented here also shows that
more complications and recurrences occur with midline exci-
sion and primary closure than with open excision alone.
However, time to healing is greater with open excision.
Despite the good results reported with the flaps and asym-
metric closures for pilonidal disease, midline excision or
unroofing does seem to work most of the time, and has the
advantage of simplicity. Cutaneous rotational flaps and asym-
metric closures may best be reserved for the patient with a lat-
erally located chronic abscess, multiply recurrent disease, a
large area of involvement, or a nonhealing wound.

In response to the question, “Which procedure should be
tried first for the new pilonidal patient?” the answer is, “It
depends.” If the patient presents with a draining sinus, alter-
nately known as a chronic abscess, the surgeon first needs to
note the location of the sinus relative to the midline. In the
case in which all the disease, sinuses, and pits are located
near and in the midline, then a conservative midline excision

is a reasonable first-line treatment. A Bascom procedure for
a chronic abscess/sinus is also reasonable. Many times, how-
ever, multiple draining sinuses exist and can be located far
enough away from the midline that a simple midline excision
becomes impractical because of the larger wound created. In
this case, we typically make a choice between a Bascom I
and a rhomboid flap. For patients who have failed midline
excisions, a rhomboid flap or a Bascom I are our procedures
of choice for the patient whose disease is easily encompassed
within the rhomboid excision specimen. If this is not the
case, then another Bascom I is again a good option for this
type of presentation, primarily because it is nonexcisional in
nature (except for the midline pits). As always, shaving
should continue with the proper vigilance until healing is
complete. For a small, chronic nonhealing wound from a
prior operation for pilonidal disease, a rotational flap is ideal.
We prefer the rhomboid flap for this purpose. For extensive
recurrence in the midline with abscesses and multiple non-
healing wounds, the Bascom II procedure has shown great
promise.

Hidradenitis Suppurativa

Background

Hidradenitis suppurativa is a cutaneous condition that
involves skin containing apocrine sweat glands. Areas of the
body where this often occurs include the perineum, the axilla,
and the groin. It presents initially as an abscess, but is typi-
cally multiply recurrent in the affected area and ultimately can
lead to severe scarring and disability for the patient. This sec-
tion will focus on disease that presents perianally. Velpeau
first described this entity in 1839 as an inflammatory process
causing superficial skin abscesses affecting the axillary, mam-
mary, and perineal regions. It was not until 1854, however,
that Verneuil ascribed this process specifically to sweat
glands. Verneuil also named the disease “hidradenitis suppu-
rativa,” although it has also been called Verneuil’s disease, as
well as “the follicular occlusion triad,” “acne inverse,” and
“acne vulgaris.” Schieffendecker classified sweat glands as
eccrine or apocrine in 1922. He then localized hidradenitis
suppurativa to the apocrine glands of the perineal, mammary,
axillary, inguinal, and umbilical areas.31 Finally, Lane in 1933
and Brunsting in 1939, defined the histology of this disorder
and implicated luminal obstruction of the apocrine sweat
glands as the inciting event.32,33

Incidence and Etiology

The exact incidence of hidradenitis suppurativa in general is
unknown. However, one in every 300 individuals may be
affected in some way.32 African-Americans seem to be
affected more often than Caucasians, and perianal disease
seems to be more common in males.31,32 Almost all patients
present after puberty and before the age of 40, implicating
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hormones and the development of secondary sexual
characteristics as causative.32 Other endocrine associations
include diabetes mellitus, hypercholesterolemia, and
Cushing’s disease. It can theoretically occur in any skin that
contains apocrine glands, but the most common locations are
axillary and inguinal-perineal. Obesity has been implicated as
a predisposing factor presumably from shearing forces in the
affected areas.32 In a series from the Lahey clinic, 70% of
affected patients were smokers, but no causal relationship
could be shown.32 Perianal hidradenitis affects males twice as
often as females, but hidradenitis in all locations may be more
common in females and African-American persons.32

Fortunately for sufferers of perianal hidradenitis, it seems to
recur less often after surgical treatment (<0.5%) than does
inguinal-perineal disease (37%–74%).31,33

Bacteriology

Wound cultures from hidradenitis patients have grown
Staphylococcus epidermidis, Escherichia coli, Klebsiella,
Proteus, alpha Streptococcus, anaerobic bacteria, and
diptheroids, although negative cultures are common. Lapins
et al.34 showed that S. epidermidis was the most frequently
cultured bacteria from deep portions of hidradenitis suppura-
tiva lesions in 25 patients. Chlamydia trachomatis, often asso-
ciated with lymphogranuloma venereum, and Bilophila
wadsworthia infection have also been implicated, but the clin-
ical significance is not known.31,32

Pathogenesis

Most authors agree that hidradenitis suppurativa originates
from obstruction of apocrine sweat glands by keratin.
However, it is unknown why this occurs in some people and
not in others (females, African-Americans, etc). Attanoos
et al.35 examined 118 pathologic hidradenitis specimens and
found some degree of keratin plugging in all cases along with
an active deep folliculitis. They concluded that plugging of
the hair follicle itself led to apocrine inflammation making the
actual apocrine gland destruction of hidradenitis suppurativa
a secondary process. These glands secrete a milky, odorless
fluid that only becomes malodorous after it interacts with bac-
teria on the skin. The apocrine glands secrete into the hair fol-
licle as opposed to directly onto the skin like eccrine sweat
glands. The function of apocrine secretion is unknown.
Nevertheless, obstruction leads to secondary bacterial infec-
tion and rupture of the gland into the dermis and subcuta-
neous tissue, thus causing cellulitis, abscess, and draining
sinuses. This process then leads to the characteristic “pit-like”
scars from chronic fibrosis of the destroyed glandular unit.
With time, this disease can become not only disfiguring, but
debilitating. Microscopically, the pathognomonic serpentine
epithelialized sinus tracks with giant cells and granulomas are
typically seen.31,32,36,37

Differential Diagnosis

Differentiating hidradenitis suppurativa from other inflamma-
tory conditions of the perianal region can be difficult, and
many of them may coexist. Cutaneous infections such as
furuncles, carbuncles, lymphogranuloma venereum,
erysipelas, epidermoid or dermoid cysts, and tuberculosis can
be particularly troublesome. In particular, it must be distin-
guished from other fistulizing or sinus-forming processes of
the perineum. Crohn’s disease typically affects the anus and
rectum with fistulas arising from the dentate line or higher in
the rectum. Ordinary perianal abscesses and fistulas of cryp-
toglandular origin will arise from the dentate line and traverse
the sphincter mechanism. In contrast, hidradenitis does not
affect the rectum, because apocrine glands only exist in the
lower two-thirds of the anal canal and do not penetrate into the
sphincter complex. Thus, patients will not have sinus or fistula
tracks to or from the rectum.31,32 If fistulas are present, then the
surgeon should perform anoscopy to rule out the possibility of
fistula-in-ano from a cryptoglandular source. Fistulas from
hidradenitis should only connect areas of involved skin, and
not penetrate the anal sphincters. If they do, then another, or
concomitant, diagnosis should be entertained. Several case
reports have been published describing the association of
Crohn’s disease and hidradenitis, but no definitive link
between the two conditions has ever been proven.38–42

Nonspecific granulomas (required for a pathologic diagnosis
of Crohn’s disease) are seen in pathologic specimens in both
diseases and may be confused with one another.

Several cases of squamous cell carcinoma in chronic
hidradenitis wounds have also been published.43–46 A retro-
spective review of a Swedish database of hospital discharge
diagnoses from 1965 to 1997 revealed a 50% increased risk of
developing any cancer in patients with hidradenitis suppura-
tiva over the general population. Specifically, the authors
observed significant increases for nonmelanoma skin cancers,
buccal cancer, and primary liver cancer.47 The association
seems to be rare with affected patients, who usually have had
untreated disease for longer than 20 years. One report found
a 3.2% incidence in 125 patients with perianal hidradenitis
lasting 20–30 years.46 One should at least keep a high index
of suspicion for this entity in patients with long-standing dis-
ease and extensive scarring in the affected areas.

Treatment: Initial

Hidradenitis suppurativa typically presents with pain, ery-
thema, and swelling in the affected area. Patients with celluli-
tis and no definable clinical abscess may be successfully
treated with antibiotics that cover skin flora, such as staphy-
lococcus species, over 1–2 weeks. The safest course of action
with any patient who presents with an obvious abscess is inci-
sion and drainage. No evidence exists supporting the use of
prophylactic antibiotics beyond the initial treatment course.
Jemec and Wendelboe48 conducted the only double-blinded
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randomized, prospective study looking at antibiotic use for
hidradenitis suppurativa (or any other aspect of this disease).
They evaluated 46 patients with mild hidradenitis (not more
than 10 lesions; no extensive sinus tracts) after 3 months of
therapy with either systemic tetracycline or topical clin-
damycin. The patients also received a placebo of the other
agent. Patients selected for the study did not undergo incision
and drainage. The authors found no benefit of topical clin-
damycin versus systemic tetracycline for treatment of acute
disease. The study did not include a control arm, which
received no antibiotics, so we cannot conclude that these top-
ical antibiotics provide no benefit or some benefit versus no
topical antibiotic treatment at all.

Sadly, 83% of patients will have recurrent localized sepsis
of some sort after initial incision and drainage or limited exci-
sion. Our preference is to leave the wounds open to heal by
secondary intent, after excising the involved area. Pathologic
examination may show apocrine involvement providing histo-
logic confirmation of hidradenitis.31

Treatment: Chronic

Chronic disease is simply any hidradenitis disease persisting
or recurring after initial treatment. This could present as recur-
rent abscesses, nodules, sinuses, fistulas, cellulitis, or any
combination of these problems. Unroofing of all sinus tracts is
a simple method that may control the hidradenitis, but disease
remains, by definition, and recurrence is highly likely for this
reason. More specifically, unroofing of abscesses does not
control the underlying problem in patients who get hidradeni-
tis. It is a problem with the apocrine glands located in suscep-
tible perianal skin. Unless the surgeon excises all this skin, the
patient will technically be at risk for recurrence, although not
every patient eventually goes on to radical excision.

Excision with healing by secondary intention is probably
the most widely used surgical treatment. The literature reports
various recurrence rates after removal of a portion, or all, of
the apocrine gland bearing skin. Only the grossly involved
apocrine bearing skin (but all of it) in the perianal area should
be excised full thickness into the uninvolved gluteal fat. No
evidence exists supporting any need for a wide excisional
margin, however. This method is simple and almost never
requires fecal diversion. It also allows completion of the pro-
cedure as an outpatient. Perioperative antibiotics are unneces-
sary. Patients with large areas of involvement may undergo
staged excision. The extent of excision should remain outside
the anal verge as long as there is no obvious involvement or
history of involvement in the anal canal. If excision is neces-
sary near the anal canal, because of extensive involvement at
the anal verge, it should be limited, or staged, in order to pre-
vent a stricture. The major disadvantage of this method is that
the wounds take 1 month or much longer to heal, and they
require daily wound care. The disability associated with this
treatment, however, is minimal. With either of the methods
mentioned above, the patient should do sitz baths, or use a

handheld shower, at least twice daily along with dressing
changes.

Recently, reports on the use of negative pressure dressings
have appeared as a way to promote healing and shorten the
time to wound closure.49 The purported benefits of these
dressings, which have never been validated, include increased
wound oxygen tension, decreased bacterial counts, better con-
trol of fluid produced by the wound, increased granulation tis-
sue formation, and decreased shear forces. Negative pressure
dressings have been used successfully on open wounds and on
skin grafts.49,50 However, the expense and mechanical diffi-
culties inherent with all dressings placed in the perianal area
are rarely justified. These dressings require an air-tight seal at
all times, which is difficult to achieve near the anal verge.

Patients with chronic disease, extensive scarring, and sinus
tracts rarely respond to conservative measures. The gold stan-
dard of care remains wide excision of all skin bearing
involved apocrine glands. Reconstruction then can follow a
number of paths—unroofing of sinus tracts with or without
marsupialization, cutaneous flap closure, myocutaneous flap
closure, or excision and simple healing by secondary intent.
Cutaneous or myocutaneous flaps are typically taken from the
posterior thigh, gluteus muscle, or lumbosacral region. They
are analogous to those used for pilonidal disease. Flaps are
almost never necessary, however. Which of these options to
choose, however, depends on the extent of involvement
around the anus and the severity of disease. Patients who
might benefit from diversion are those who cannot take care
of their wounds long term and those who have both hidradeni-
tis and Crohn’s disease, although this is rarely needed.32,51

Summary

The algorithm in Figure 15-8 depicts our suggested approach
to treating patients with perianal hidradenitis suppurativa.
Patients who present initially with an acute abscess, and a
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Initial abscess

Incision and drainage

Sitz baths/hygiene

Multiple recurrences/
patient desires surgery

Resolution

Localized disease to
perianal region

Excision (staged, if necessary) with
healing by secondary intent

Cutaneous flap Myocutaneous flap

Extensive disease with
scarring out onto buttocks

FIGURE 15-8. Perianal hidradenitis suppurativa algorithm.



history and examination consistent with hidradenitis, should
have incision and drainage, ideally in an office setting.52

Physicians should reserve antibiotics for those patients with a
component of cellulitis as discussed above, or those who are
immunocompromised. This process can be repeated as many
times as is necessary. It is important to rule out other causes
of perianal sepsis in the early stages of the disease, such as
Crohn’s disease or perirectal abscesses from a cryptoglandu-
lar source. For those patients with chronic and/or recurring
disease, we proceed to definitive excision, as long as the diag-
nosis is not in doubt and we have exhausted the simpler alter-
natives. Flap procedures are reserved for patients with
extensive scarring and tissue damage out onto skin distant
from the anus, such as the buttocks. By the time a patient
reaches the point at which they desire surgery, they have usu-
ally suffered for many years with recurrent abscesses in the
affected area.

Even relatively large open wounds around the anus heal
remarkably well in the absence of Crohn’s disease and other
inflammatory, malignant, or infectious processes, compared
with how similar wounds typically heal in other areas of the
body. Because of this, it is usually not necessary to use flaps
after skin excisions for hidradenitis around the anus, espe-
cially when using a staged approach. If circumferential dis-
ease is present and requires excision, we excise half of the
involved perianal skin down to subcutaneous fat and allow the
wound to heal by secondary intent, which may take up to 3
months. We excise the other half after complete healing of the
first wound. If circumferential excision of perianal skin is
considered in a single procedure, we take care not to excise
the skin at or inside the anal verge. This diminishes the risk of
anal stricture. For patients whose disease does not extend out
more than 5 or 6 cm from the anal verge, this approach works
very well. We consider a flap-based procedure for those
patients with much wider involvement extending out onto the
buttocks. Negative pressure dressings are only rarely of
potential help.
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16
Perianal Dermatology and Pruritus Ani
Charles O. Finne

Perianal skin is subject to virtually all of the diseases that
affect skin in other areas of the body. The differential diagno-
sis of perianal skin is presented in Table 16-1. This list
includes a variety of diagnoses, which almost never present as
isolated perianal disease, but there are common diseases such
as psoriasis that may present in isolation without obvious ties
to other areas of the body unless a careful search is made.
Successful treatment of perianal disease requires accurate
diagnosis to eliminate diseases that have specific cause and
treatment (e.g., psoriasis, candida, Bowen’s disease).
Recognition of important treatable causes requires a disci-
plined, organized approach to diagnosis with frequent use of
biopsy. This chapter’s objective is to lay out a strategy to
facilitate accurate diagnosis and successful treatment of peri-
anal and anal skin conditions. Implicit in this strategy is the
ability to properly examine the anus with appropriate instru-
ments and bright light and to understand diseases peculiar to
the anal area, hence, the importance of the colorectal surgeon
who has the skills to accomplish this task. The importance of
complete, accurate evaluation is emphasized by a St. Louis
University series in which a study of 209 patients with the
presenting symptom of pruritus over a 2-year period revealed
that 75% of patients had coexisting anal or colorectal pathol-
ogy. The diagnoses included 11% with rectal cancer, 6% with
anal canal cancer, and 2% with colon cancer, although the
majority of patients had hemorrhoids or fissure.1

Definitions

Pruritus ani is a term of Latin derivation, which means itchy
anus. Not only is it a symptom, but the term is a Medline
MeSH searchable diagnosis and is also used to designate a
specific condition of disputed etiology recognized since
antiquity.2,3 Pruritus used alone simply means itchy: there is
no distinction between it and itch, an unpleasant sensation
that provokes the desire to scratch.4 To avoid confusion in this
chapter, the syndrome will always be referred to as pruritus
ani. Pruritus ani has been classified into primary and second-

ary. The primary form is the classic syndrome of idiopathic
pruritus ani, whereas the secondary form implies an identifi-
able cause or a specific diagnosis.

Accurate description of the morphology of skin lesions can
aid in the diagnosis and follow-up of patients with pruritic
complaints. Macules are flat spots. Papules are elevated
circumscribed solid lesions, raised spots. Vesicles are separa-
tions of the epidermis and dermis filled with serum. Bulla are
larger vesicles or blisters. Pustules contain pus. Ulcers are
surface lesions with loss of continuity of the skin and may
result from rupture of vesicular lesions, infection, or trauma.
Intertrigo is inflammation seen between two opposing skin
surfaces, often the result of mixed bacterial, fungal infection
associated with moisture, obesity, and poor hygiene.

Physiologic Considerations

Itch is a surface phenomenon mediated by pain fibers in the
epidermis that may have a lower threshold for stimulation
than pain. Itch receptors may be located more superficially
than those dedicated to pain. Because receptors are superfi-
cial, innocuous, nondamaging stimuli such as wearing wool,
or other minor mechanical stimuli may induce itching. In
addition to histamine, kallikrein, bradykinin, papain, and
trypsin experimentally produce itching, but these substances
do not respond to blockade with histamine antagonists such as
diphenhydramine, hence topical antihistamines are not
always effective against itching.5 The phenomenon of hyper-
esthesia with chronic pain may have a parallel with itching,
whereas minimal stimulation of the skin may induce itching;
scratching with subsequent injury may produce an enlarging
patch of itchy skin. Scratching produces inadequate feedback
to inhibit itching; more scratching occurs with cutaneous
injury, which provides an additional stimulus to scratch in a
self-defeating loop. Substituting heat, cold, painful or sting-
ing stimulus for the itch by applying alcohol or pepper extract
may provoke an inhibitory feedback not supplied by scratch-
ing alone and lead to inhibition of the urge to scratch.5 Itching
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attending the healing of surgical wounds and scars probably
results from the combination of histamine release, release of
other kinins and prostaglandins involved in the inflammatory
phase of healing, and regeneration of nerves that may be

thinly myelinated in immature scars. Antihistamines, topical
anti-inflammatory agents (steroids), topical anesthetics, and
aloe preparations (prostaglandin inhibitors) all have beneficial
effects on the itching of healing wounds.5

Etiology of Pruritus

Because pruritus is a symptom that may have protean causes,
it is useful to consider diagnoses that have been associated
with pruritus ani. Table 16-2 is a list of diagnoses and condi-
tions modified from Stamos and Hicks.6 Specific causes are
considered below.

Localized Itch Syndromes

Notalgia paresthetica is a defined syndrome with itching or
pain of the upper mid back to either side of the scapular
region. This has been attributed to spinal nerve damage or
entrapment, but an inherited form with eight affected family
members has been described. Skin biopsies have shown
increases in sensory innervation in the area, and other changes
that could be attributed to repeated rubbing and scratching.
Treatment by application of pepper cream (capsaicin 0.025%)
has been effective. Such treatment may exacerbate the symp-
toms during the first week of application, but thereafter both
the symptoms and the side effects of the treatment subside.
Topical application of EMLA® (2.5% lignocaine + 2.5%
prilocaine), a topical anesthetic cream, has also been effec-
tive.5 Dermographism has been reported as a cause of anogen-
ital pruritus,7,8 It is not unreasonable to propose that the
idiopathic form of pruritus ani may be a related disorder, and
that the skin changes are the sole result of skin trauma. The
effectiveness of the anal tattooing procedures, discussed later,
lends some support to this hypothesis.

TABLE 16-1. Differential diagnosis of anal dermatoses

Inflammatory disease Nonsexual infectious disease
Pruritus ani Pilonidal disease
Psoriasis Hidradenitis suppurativa
Lichen planus Fistula-in-ano
Lichen sclerosis et atrophicus Crohn’s disease
Atrophoderma Tuberculosis
Contact (allergic) dermatitis Actinomycosis
Seborrheic dermatitis Herpes zoster
Atopic dermatitis Vaccinia
Radiation dermatitis Fournier’s gangrene
Behçet’s syndrome Tinea cruris
Lupus erythematosus Candidiasis
Dermatomyositis “deep” mycoses
Scleroderma Amebiasis cutis
Erythema multiforme Trichomoniasis
Familial chronic pemphigus Schistosomiasis cutis

(Hailey-Hailey) Bilharziasis
Pemphigus vulgaris Oxyuris (pinworm)
Cicatricial pemphigoid Creeping eruption (larva migrans)

Larva currens
Cimicosis (bed bugs)
Pediculosis (lice)
Scabies

Sexually transmitted disease Premalignant and malignant disease
Gonorrhea Acanthosis nigricans
Syphilis Leukoplakia
Chancroid Mycosis fungoides
Granuloma inguinale Leukemia cutis
Lymphogranuloma venereum Basal cell carcinoma
Molluscum contagiosum Squamous cell carcinoma
Herpes simplex Melanoma
Condyloma acuminata Bowen’s disease (AIN)

Extramammary Paget’s disease

Source: Modified from Corman.2

TABLE 16-2. Proposed etiologies of idiopathic pruritus ani

Anatomic factors Obesity, deep clefts, hirsutism, tight clothing
Anorectal disease Fissure, fistula, tags, prolapsing papilla, hemorrhoids, mucosal prolapse, sphincter insufficiency, deforming scars
Antibiotics
Contact dermatitis Chemicals in topical preparations, toilet paper, wet wipes, alcohol, witch hazel, “caine” anesthetics, fecal soiling
Dermatoses Psoriasis, seborrheic dermatitis, atopic dermatitis, lichen planus, lichen simplex, LS, dermographism
Diet Coffee (caffeinated and decaffeinated), chocolate, spicy foods, citrus fruits, tomatoes, beer, dairy products, vitamin A and D

deficiencies, fat substitutes, consumption of large volumes of liquids
Diarrhea Infectious diarrhea, irritable bowel syndrome, Crohn’s disease, ulcerative colitis
Drugs Quinidine, colchicine, intravenous steroids
Gynecologic conditions Pruritus vulvae, vaginal discharge of infection
Idiopathic
Infection Viruses: herpes simplex, cytomegalovirus, papillomavirus; bacteria: S. aureus, beta hemolytic strep, mixed infections; fungi:

dermatophytes, Candida species; parasites: pinworms, scabies, pediculosis; spirochetes: syphilis
Neoplasms Bowen’s disease (AIN), extramammary Paget’s disease, squamous cell carcinoma variants, secreting villous tumors
Personal hygiene Poor cleansing habits, over-meticulous cleansing producing mechanical trauma, use of soaps
Psychogenic/neurogenic Anxiety, neurosis, psychosis, neurodermatitis, neuropathy, “itch syndromes”
Radiation Radiation dermatitis, sphincter compromise or leakage caused by radiation proctitis
Systemic disease Jaundice, diabetes mellitus, chronic renal failure, iron deficiency, thyroid disorders, lymphoma, polycythemia vera

Source: Modified from Stamos and Hicks, 1998.6



Fecal Contamination

Systematic, rigorous studies of anal pruritus are rare, but good
evidence supports fecal contamination as one cause of symp-
toms. Caplan9 performed a study in 27 Caucasian men in
which fresh autologous feces was applied as a patch test both
perianally and on the inner arm, and perianal skin was also
cultured for fungi. There were 10 control subjects where feces
samples were collected; the skin was spatulated but feces not
applied to the skin. The patch-tested subjects had several pH-
adjusted samples applied to the skin in addition to the unadul-
terated samples. Twelve of the 27 had a history of pruritus ani.
pH of the perianal skin varied from 5.0 to 7.0 and was not dif-
ferent between the two groups. Five of 12 pruritus subjects
(42%) grew yeast (non–Candida albicans) but no dermato-
phytes, whereas 4 of 15 nonpruritus subjects (27%) grew 
C. albicans (3) or Geotrichum. Twelve of 27 (44%) with feces
applied to the skin developed symptoms from the feces. Four
of 12 (33%) of the pruritus group developed symptoms, 8 of
15 (53%) of the nonpruritus group developed symptoms,
whereas none of the control group developed symptoms.
Symptoms occurred within 1–6 hours in all but one subject
and were relieved by washing the skin. Only one of the 27
subjects reacted to feces on the arms patch test, suggesting
that the skin in different locations reacts differently. The
prompt appearance of symptoms and relief with cleansing
was believed to indicate an irritant effect rather than an
allergic effect.

Smith and colleagues10 in a rigorous study of 75 patients
with pruritus found that half of their patients had poorly
formed stools and 41% of their patients complained of soiling
from daily to several times a week. Seepage of liquid and
mucous was believed to be an important factor in the etiology
of the symptoms. Coffee was demonstrated to lower anal
resting pressure in 8 of 11 patients.

Allan et al.11 showed that leakage during a saline infusion
test occurred sooner in patients with pruritus ani than in non-
pruritic controls (median leak point 600 mL versus 1300 mL
in controls). This is consistent with findings by Farouk et al.12

and Eyers and Thomson13 who both found that the anal
inhibitory reflex was more pronounced in patients with pruri-
tus ani. Rectal distension, because the decrease in anal pres-
sure from baseline is greater in patients with pruritus ani,
makes these patients more prone to leak and soil.

Viral Infection

Condylomata acuminata are a common cause of itching, but
the diagnosis is easily recognizable and should not be con-
fused with idiopathic pruritus ani. Condylomata, papilloma
virus infection, and anal intraepithelial neoplasia (AIN) will
be discussed extensively elsewhere. Herpes syndromes are
usually accompanied by pain rather than itching and the
clinical course is accompanied by a characteristic eruption
consisting of red macules, which progress to vesicles that

rupture, ulcerate, and may become secondarily infected.
Culture or biopsy shows specific diagnostic findings.
Likewise, molluscum contagiosum produces characteristic
lesions, papular, 2- to 5-mm diameter, with central umbilica-
tion, usually clustered. Human immunodeficiency virus–
associated lesions are rarely associated with chronic itching
except for secondary fungal infections. No credible evidence
exists for a viral etiology in idiopathic pruritus ani.

Fungal Infection

Smith et al.10 found no instances of fungal infection in their
investigation of pruritus in which each of 75 patients had
scrapings and fungus cultures. In contrast, Dodi et al.14 found
C. albicans had no relationship to pruritus (culture positive in
23% of control subjects, 26% of those with pruritus, and 28%
of those without pruritus), but 10 patients who cultured der-
matophytes all had itching. None of these patients had expo-
sure to steroids or antibiotics. Their conclusion was that 
C. albicans was saprophytic in the absence of steroids, but
that dermatophytes were always pathogenic. Prolonged
courses of steroids are said to enhance pathogenicity of
C. albicans and to mask Candida infection.15

Verbov3 found 7 of 47 patients (15%) with pruritus ani
whose itching was attributed to Candida out of a review of his
dermatologic practice (3000 patients surveyed on the basis of
their primary complaint). Pirone et al.16 claim that surgical
treatment of anal disorders (hemorrhoids, fissure, spasm,
mucosal prolapse) eliminated Candida and dermatophyte
infections in all but 3 of 23 patients who were culture positive
and symptomatic with itching before surgery. Two of these
three failures responded to antifungal treatment, but the final
patient continued to itch.

In another study of 200 patients evaluated by colorectal sur-
geons and dermatologists, thrush was found in 28 (14%), only
one of whom was diabetic. Fourteen patients had local steroid
therapy, and 6 occurred after a course of systemic antibiotics.
Only one case of dermatophyte infection was found.17

Perianal dermatophyte infection, all Trichophyton rubrum,
was reported to be infrequent by Alexander15 (4 of nearly 300
cases). Topical steroids may render direct scrapings negative
for hyphae.

Bacterial Infection

Several non–sexually transmitted bacterial infections are
reported to cause longstanding pruritus. Weismann et al.17A

reported that 19 patients (16 males and 3 females) with pruri-
tus of duration 1–20 years had beta hemolytic streptococci
cultured (four also had Staphylococcus aureus) from the peri-
anal area but not from nasal or throat swabs. Treatment with
various regimens resulted in cure of 42% and amelioration of
symptoms in the others.

Erythrasma was reported to cause pruritus in 15 of
81 patients (18%) who had failed to respond to routine
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treatment.18 Wood’s light fluorescence (coral pink) was the
most reliable diagnostic maneuver, being positive in every case,
but cultures of Corynebacterium minutissimum were positive in
only four cases. Groin, thighs, and toes were also involved in
every case and cure was achieved in all patients with erythro-
mycin. Smith et al.10 found erythrasma in only 1 of their
75 patients, each of whom had Wood’s light examination.
C. minutissimum is probably present in normal skin flora, but the
moisture, diabetes, and obesity predispose to infection which is
usually found in the body folds (axilla, groin, intergluteal, infra-
mammary) and toe webs.19 The St. Mark’s series found ery-
thrasma in 16% of their 200 cases, but 27% of the group were
symptomatic for more than 5 years.17 Their patients had disease
in more than one site, in common with other quoted series.

S. aureus has been anecdotally implicated as a cause of
treatable pruritus.20 Intertrigo was reported in 27% of the St.
Mark’s series and was highly treatable with topical agents.17

Contact Dermatitis

Contact dermatitis has been reported from a wide variety of
preparations including topical anesthetics, topical antibiotics,
topical antiseptics, topical antihistamines, and nickel.17,21

Common sensitizing agents identified in the dermatologic lit-
erature are listed in Table 16-3. The role of feces and seepage
as a contact agent has been emphasized in almost every article
devoted to pruritus ani. Contact dermatitis may have an irritant
or allergic basis, but is recognized by being an eczematous
inflammation characterized by erythema, scale, and vesicles.22

Avoidance of contact with the inciting agent is the obvious
treatment, and topical steroids may be useful unless secondary
infection is present. It is preferable to avoid soaps. Bath oils
and emollient creams may be useful for cleansing. The cause
of contact dermatitis may be obscure. Dasan et al.21 reported
one patient who had pruritus associated with bathing in a
tub of water in which his wife shampooed her hair with
para phenyl diamine, a dye. When the patient’s wife stopped
shampooing her hair in the tub, his symptoms resolved.

A large study of patch testing in 80 patients with pruritus
ani in Sheffield, England, emphasized the importance of

contact dermatitis as an aggravating factor. Fifty-five patients
tested positive. Thirty-eight of the positives were to medica-
ments or their constituents including neomycin, fragrance
mix, Peru balsam, and cinchocaine. After counseling, two-
thirds of these 55 patients experienced improvement or reso-
lution of their symptoms.23 These authors disputed the
recommendation to use “wet wipes” for cleansing because of
possible sensitization. Bruynzeel24 corroborates the potential
sensitization from use of moist wipes containing methyldibro-
moglutaronitrile. Rohde believes that excessive exposure to
water and the act of excessive cleansing itself may incite
symptoms, and recommends the use of oils for cleaning.

Alexander15 found lanolin, neomycin, procaine, and
parabens to be offending agents and emphasized the difficulty
of identifying these types of products when incorporated with
a local anesthetic or steroid because the anesthetic suppresses
the itching and the steroid suppresses the inflammation giving
paradoxical temporary relief. Temporary relief leads to
increasing application of the offending agent over a wider
area, escalating the process.15

Psoriasis

Psoriasis has been an important underlying cause of pruritus in
every series on this subject. In a combined colorectal dermato-
logic clinic established to prospectively evaluate patients with
pruritus, 22 of 40 patients were found to have psoriasis.21

Alexander15 confirms that psoriasis may present as an isolated
lesion in the perianal area, and emphasizes that lesions in this
location do not appear as typical because of maceration. Smith
et al.10 found 6 cases (8%) of psoriasis in his series, 5 of which
had not been previously diagnosed. The St. Marks-Guy’s hos-
pital series found 5.5% of their 200 patients had psoriasis.17

They also emphasized the nontypical appearance of the peri-
anal lesions. Lochridge25 claimed the diagnosis of perianal
psoriasis in 81 patients, all of whom responded to fluocinolone
acetonide 0.025% (Synalar ®) with normalization of the skin.
He recommended a search for lesions elsewhere including
elbows, knees, ankles, extensor surfaces of the forearm, base
of the scalp, ear canals, eyelids, nipples, penis, vulva, or navel.
Biopsy was rarely diagnostic because of secondary changes
as a result of drugs or trauma and limited experience of
pathologists with diagnosis of perianal skin.

Lichen Sclerosis

Lichen sclerosis (formerly lichen sclerosus et atrophicus)
(LS) is a chronic disease of unknown cause, almost always
occurring in women (female/male 10:1, usually seen on the
penis in the male) which in females has a predilection for the
vulva and perianal area. The skin has a characteristic appear-
ance that is white, atrophic, and wrinkled.22,26–29 Involvement
of the labia gives this condition a characteristic distribution
that makes recognition easy once the diagnosis is considered.
Biopsy is characteristic and may be especially indicated in
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TABLE 16-3. Common sensitizing agents

Ethylenediaminetetraacetic acid
Formalin
Lanolin (wood wax alcohol)
Mercury

[Hg(NH2)Cl, thimerosal]
Neomycin
Nickel
Paraben mixtures
Paraphenylenediamine
Potassium dichromate
Rubber ingredients
Topical anesthetics

(benzocaine, dibucaine)
Turpentine oil



a lesion not responding to treatment because of rare occurrence
of squamous cell carcinoma.30–32 Treatment of LS with a
potent topical steroid (clobetasol propionate 0.05%,
Temovate®) for 6–8 weeks is highly successful, often result-
ing in normalization of the skin.5,27,29 Other recent reports
suggest that tacrolimus ointment may avoid the skin atrophy
that may accompany potent steroid use.33,34 Patients with LS
in the vulva probably have a 4%–5% incidence of squamous
cell carcinoma arising in or adjacent to the LS.31 These
patients should be followed periodically for raised lesions or
ulcers that fail to heal. The exact role LS has in the develop-
ment of cancer is not certain, but is thought to be independent
of human papilloma virus.30

Food Factors

No controlled trials have been done to examine food stuffs or
diet as a cause for itching, but strong opinions have garnered
a revered place in the literature. Friend35 states that virtually
all patients with idiopathic pruritus ani consume enormous
quantities of liquids, are almost never constipated, and usually
have loose stools. Because it helps their symptoms, patients
with severe pruritus usually maintain good anal hygiene.
Friend states that there are six common foods that unequivo-
cally cause idiopathic pruritus: coffee, tea, cola, beer, choco-
late, and tomato (ketchup) and that total elimination will
result in remission of itching in 2 weeks. After a 2-week elim-
ination period, the food may be reintroduced to determine the
threshold above which consumption causes symptoms.
Thresholds are typically between 2–3 cups of coffee, 4 cups
of tea, and less than 2 cans of beer.

Smith et al.10 demonstrated that coffee lowered anal resting
pressure in 8 of 11 patients tested. An elimination diet gave
partial or complete relief in 27 of 56 (48%) of their patients.
Specific dietary items identified by elimination as a cause
were coffee (8), alcohol (5), peanuts (3), chocolate (2), milk
products (3), cola (1), and citrus (1). Alcohol was an equivo-
cal factor in this study because 41% did not consume alcohol
and only a third of patients drank more than 1 ounce per day.
Smith et al. confirm the importance of poorly formed stool
and coffee which may contribute to seepage and recommend
a bulk agent taken at the same time of day to promote regular,
complete emptying of stool.

Daniel et al.1 reported that average coffee intake in patients
with primary pruritus ani averaged 6 cups per day, compared
with those with secondary pruritus who averaged about
3.5 cups per day.

Akl36 reported an 8-year-old boy with asthma, intolerant of
milk with abdominal pain, whose pruritus ani disappeared
after elimination of yogurt.

Coexisting Anal Disease

Coexisting surgical anal conditions (hemorrhoids, fissure, fis-
tulas) may of themselves produce itching or aggravate any

tendency to itch. Most authors agree that correcting these
disorders in selected patients is indicated. Smith et al. reported
that 8 of his 75 patients required treatment of hemorrhoids
(four operations, four Barron ligations) which by virtue of
prolapse may induce soiling.10 These authors note, however,
that correction of the hemorrhoids eliminated itching in only
one patient. Another with scars from previous fissure surgery
also had soiling not amenable to surgical correction. Murie
et al.,37 in a study of 82 hemorrhoidal patients with and with-
out pruritus, believe that pruritus is more common in patients
with hemorrhoids than in age- and sex-matched controls with-
out hemorrhoids and that correction of the hemorrhoids
usually eliminates itching along with the other symptoms of
bleeding, pain, soiling, and protrusion. Bowyer and McColl17

reported that hemorrhoids were the sole cause of itching in 16
of their 200 patients, contributory in 27 others, and that
correction of fissure was required in five patients before
symptoms were relieved. Five others had skin tags which
when removed eliminated symptoms. These patients could
point to the skin tag as the source of the itching. Dasan et al.21

in a study of 40 patients with pruritus found two that required
surgery, one to remove complex skin tags and the other to
correct a fistula. The St. Louis University group found that
52% of 109 patients with the sole presenting complaint of
itching had anorectal disease as the cause.1 The diagnoses
included hemorrhoids, fissure, idiopathic proctitis, condy-
loma, ulcerative proctitis, abscess, and fistula.

Pirone et al.,16 as mentioned above, believe that correction
of hemorrhoids, fissure, mucosal prolapse, and spasm can
resolve fungal infection and the consequent pruritus.

Psychologic Factors

Smith et al.10 studied 25 of their patients who completed an
MMPI (Minnesota Multiphasic Personality Inventory). They
found no deviations on the clinical scales but a trend toward
inhibition of aggression, and denial of feeling of social and
emotional alienation. Anxiety, stress, and fatigue added to
personality, coping skills, and obsessive compulsive disorders
probably have a role in the exacerbation of pruritus ani.38

Because of this, psychiatric drugs may have a role in its man-
agement in isolated cases, but the preponderance of evidence
suggests, in my opinion, that idiopathic pruritus ani does not
have a psychiatric basis except as a form of neurodermatitis.
The fact that it responds to simple topical treatment with res-
olution of physical findings in most cases and is so common
argues against an obscure etiology.

Steroid-induced Itching

Anogenital itching has been reported after bolus administra-
tion of intravenous dexamethasone.39 More often, itching
occurs as a rebound phenomenon after withdrawal of steroids
leading to their reinstitution and chronic use because symp-
toms always exacerbate after withdrawal. This syndrome has
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been characterized as steroid addiction40 and can lead to per-
manent deformity and dependence.41 Experimental applica-
tion of potent steroids under occlusion for as little as 3 weeks
has been shown to produce an acute dermatitis resembling
that seen with a blister that has been unroofed and exposed to
air.40 In my view, steroids should always be viewed as poten-
tially dangerous and should be used to achieve specific
effects. Potency and dosing should be tapered in a planned
manner with the goal of eliminating steroids altogether from
a maintenance regimen. If elimination is not possible, alter-
nate day therapy or intermittent therapy once or twice a week
is to be preferred.

Skin Trauma

Trauma can arise from physiologic processes such as diarrhea
or frequent stools which may be associated with frequent wip-
ing and maceration. Scratching either consciously or noctur-
nally while asleep may result in the classic lesion of lichen
simplex chronicus. Alexander-Williams42 puts it nicely:
“Perianal dermatitis is a cross between a nappy rash, athlete’s
foot, and a self inflicted injury. In most patients the problem is
due either to inadequate cleansing of the anus or to over vigor-
ous attempts to polish it clean.” There is controversy about the
best way to clean the anus. Rohde43 takes issue with the stan-
dard method using water or wet wipes and advocates a smooth,
dry article with olive oil if necessary, believing that water
breaks down the barrier function of the skin. Most authors
agree that contact dermatitis is a contributing cause of perianal
irritation and that attempts to discontinue over-the-counter
preparations (OTCs), perfumed, or scented products including
toilet paper, should be made because of potential sensitizing
agents (Table 16-3). Bland emollients, Acid Mantle®-based
creams, and waterless cleansing agents are reasonable substi-
tutes that may be used with tissue paper or cotton balls for
cleansing and left on the skin. My own experience suggests that
dilute white vinegar (1 tablespoon in 8 ounces of water) and
Burow’s solution (Domeboro®) are effective cleansing agents
associated with little adverse reaction. Burow’s solution and
acetic acid have been found to be an effective antibacterial in
chronic otitis with little toxicity.44–47

Neoplasms

Perianal Paget’s disease is rare and large series do not exist,
but more than half of patients in most series have itching,
often for longer than 3 months.48–50 Perianal Bowen’s dis-
ease (intraepithelial squamous cell carcinoma in situ) is also
rare, but in a series of 47 patients reviewed at the Cleveland
Clinic, 28 (60%) had perianal itching as a presenting com-
plaint.51 AIN is the sequel to human papillomavirus infec-
tion (associated with itching) and refers to premalignant
change in the area of the dentate line and anal transitional
zone. Although pruritus has not been described in large
series looking at AIN52,53 (because of their study design), it

would seem prudent to be alert for neoplastic change in any
patient with a history of warts who presents with pruritus.
Higher-grade tumors such as melanoma or squamous cell
cancer usually present with bleeding or pain, not with pruri-
tus.54–56 Further discussion of anal neoplastic disease is
found in Chapter 35.

Diagnosis of Perianal Disease

Given the variety of possible diagnoses as cataloged so far, it
is important to identify the specific diagnoses that are treat-
able for cure, and to engage a strategy that will avoid mis-
takes. It is often helpful in the differential diagnosis of anal
and perianal disease processes to divide them into the general
classifications of mass (inflammatory or neoplastic), rash, or
fissure (primary or secondary). The morphology of a lesion is
a starting point for diagnosis, but may not be specific, and the
same disease may have several different appearances (Table
16-4). As an example, candidiasis may be present as an ery-
thematous lesion, a papular lesion, or as an ulcerative lesion.
Specific techniques are necessary, therefore, to establish or
eliminate a diagnosis. Bacterial culture is a time-honored
technique for identification of organisms, but proper media
and collection techniques must be used to avoid killing certain
species.57
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TABLE 16-4. Morphology of perianal skin lesions

Ulcers Papules
Herpes genitalis Venereal warts
Syphilis Scabies
Trauma Molluscum contagiosum
Chancroid Candidiasis
Fixed drug eruption Syphilis
Lymphogranuloma venereum
Tularemia
Behçet’s syndrome
Malignancy
Donovanosis (granuloma inguinale)
Candidiasis
Histoplasmosis
Mycobacterioses
Amebiasis
Gonorrhea
Trichomoniasis

Diffuse erythema Crusts
Candidiasis Herpes genitalis
Trauma Scabies
Contact dermatitis
Fixed drug eruption

Miscellaneous findings
Linear tracks: scabies
Reddish flecks: crab louse excreta
Maculae ceruleae (sky-blue spots): crab lice
Nits: crab lice
Hypertrophic: donovanosis



History and Physical Examination

History and physical examination, often overlooked in our
technologic arrogance, is still the most basic maneuver for
diagnosis of any disease (see Table 16-5). Inquiry about other
skin diseases, allergic conditions such as asthma or urticaria,
or sites of involvement may be the first clue to diagnosis of
unrecognized psoriasis or atopic dermatitis. Patients may not
relate the itch on their elbow to the itch around their anus.
Erythrasma usually involves the groin and toes, usually is
chronic, and is often associated with hyperpigmentation.
Patients frequently do not consider OTC or nonprescription
preparations as medicines, but these may modify the appear-
ance of a condition or even cause it. Specific questions about
the use of these products are necessary to uncover their use
and exposure to unsuspected ingredients. Knowledge of a
patient’s allergies is important not only for avoidance, but
may aid in uncovering an unsuspected exposure to an occult
ingredient. Patients sometimes have had patch testing and
allergy consultation, and will not volunteer that information
unless specifically asked. Patch testing, dermatologic consul-
tation, and withdrawal of medication may be in order.
Specific questions about infections, colds, or diarrheal ill-
nesses treated with pills may be necessary to uncover antibi-
otic use. Patients sometimes will not list prednisone in their
list of medications until asked a question pertinent to an ill-
ness such as arthritis or asthma or myalgias. A condition that
has come and gone for years or that has seasonal exacerbation
may be a clue to anal fissure, but could reflect dietary
changes, type of clothes worn, or laundry practices.

Physical examination should specifically look for other
sites of involvement. The groin is a classic intertriginous area
that is easily accessible in the prone jackknife or the lateral
position and should be the first place one looks to confirm a
suspected yeast or fungus diagnosis. Hyperpigmentation in
the buttock cleft or other intertriginous area is a clue to a
chronic inflammatory condition or the presence of chronically

infected drainage or secretion. Effective treatment of a patient
with changes in the groin as well as the cleft requires atten-
tion to each area of involvement. If a condition is infectious,
steps to eliminate the infection will be more successful if the
environment of the host is made inhospitable to the organism
in each area of involvement. A sharply defined border usually
points to a definable diagnosis such as tinea, especially when
accompanied by scale (Figure 16-1). Psoriasis usually has a
sharply defined border, but in the cleft may lack the classic
scale seen in skin that is exposed to air. In the confined,
occluded area of the cleft, there usually is no scale (Figure 
16-2). Neoplastic changes may appear sharply marginated, but
margins may be microscopically involved, especially around
the dentate line, even if grossly normal (Figure 16-3, Bowen’s
disease). Infiltrative processes may be less well defined as in
Paget’s disease of the anus with the same caveat about mar-
gins (Figure 16-4). Inflammatory changes of idiopathic nature
often have borders that are indistinct and nondescript (Figures
16-5 and 16-6). Bright red erythema often is seen with peri-
anal yeast (Figure 16-6). Erythema may be seen with chronic
steroid use (Figure 16-7). Patient A had used hydrocortisone
daily for 20 years or more and came in with recurrent warts
and carcinoma in situ when the cortisone failed to control his
symptoms. Treatment of his warts, carcinoma in situ, and
withdrawal of his steroids resulted in resolution of his symp-
toms and normalization of his skin. Patient B had used
Mycolog® cream daily for several years, having had radiation
therapy for prostate cancer. He was also treated with with-
drawal of steroids. Acute severe injury from prolonged diar-
rhea with frequent wiping produced the picture of lichen
simplex chronicus (Figure 16-8), which was treated by spe-
cific treatment of the patient’s diarrhea, cleansing with
Burow’s solution, and topical silver sulfadiazine to which
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TABLE 16-5. Historical and physical factors aiding diagnosis of anal
and perianal disease

Historical
Other skin conditions, asthma, urticaria
Prior treatments/OTC topicals
Allergies
Chemicals/clothes/laundry
Antibiotic use
Systemic disease
Chronicity

Physical findings
Multiple sites (elbows, groins, intertriginous areas, labia, toe webs)
Mass or woody induration
Hyperpigmentation
Scale
Lichenification
Ulceration
Groin adenopathy
Defined edge or margin

FIGURE 16-1. Dermatophyte infection. Note the sharp border, the scale
at the edges, and its involvement of the groin crease. As this type of
infection moves into the anal cleft, the characteristic edge at the bor-
der of the cleft and involvement of the groin may be the only clues.



cortisone was added. Chronic infected discharge may lead to
hyperpigmentation in the cleft (Figure 16-9) in this case
caused by chronic pilonidal disease, but may also occur with
fistulas, chronic yeast or fungus infection, or hidradenitis.
Treatment complications can result in a rash in this patient
with a contact dermatitis from clotrimazole (Figure 16-10).
Severe symptoms, especially paresthesias, coupled with scat-
tered lesions may be a clue to herpes virus infection (Figure
16-11). LS characteristically involves the perineum and labia
in the female and has a distinctive appearance with wrinkling
of the skin (Figure 16-12). Biopsy is characteristic.

Groin adenopathy, and whether or not the nodes are tender,
can have specific relevance to diagnosis of perianal and anal
disease (Table 16-6), especially sexually transmitted disease.

Laboratory Examination

Ideally, infected material should be aspirated with a syringe
and expelled into a sterile container. Next best is a swab of
exudate collected from a deep portion of the lesion. Bacterial
and fungal cultures should be placed into a bacterial transport
medium and refrigerated if any delay in transport to the labo-
ratory occurs. Anaerobic specimens require transport in a spe-
cial anaerobic medium, and should not be refrigerated. Viral
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FIGURE 16-2. Psoriasis often appears atypical in the cleft and 
around the labia, lacking the silvery scale that is so characteristic.
Isolated areas of involvement in the cleft occur and require biopsy
confirmation by a competent skin pathologist.

FIGURE 16-3. Anal Bowen’s disease or squamous cell carcinoma
in situ may have a varied appearance and be indistinguishable from
Paget’s Disease (Figure 5) by clinical examination. The white pearls
on the red background are often present and are a clue to the
diagnosis. Despite sharp-appearing edges, the process often involves
normal-looking skin and requires frozen section to confirm negative
margins.

FIGURE 16-4. Perianal Paget’s disease may present as a nondescript
rash that itches. This clinical appearance is not specific and requires
biopsy to confirm the diagnosis. Unlike Paget’s of the breast, there is
rarely an underlying invasive adenocarcinoma, and local excision
with clear margins is the treatment of choice. Margins of excision
require frozen section confirmation because clinically normal skin
may be involved.
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cultures require a viral transport medium and should be kept
on ice. Vesicular lesions should be unroofed and cultures
taken from the base of the vesicle. Microscope slides can be
pressed against the base of the lesion for Tzanck smears, but
inoculation of the fluid or exudate from the lesion base onto
cell culture is more sensitive (viral culture).57

The office should have arrangements with a laboratory,
which will supply culture swabs with transport media appro-
priate for aerobic, anaerobic, fungal, and viral culture. These
become outdated and can result in rejection of specimens for
processing. The practitioner should check the appropriateness
of the media and its date before using it. Because staph and
strep have been documented as causal agents, it is prudent to
culture for pathogens in almost all cases in which treatment is
not obvious. Conventional water-soluble lubricant is bacteri-
cidal for some organisms (Neisseria gonorrhoeae). Swabs
should be lubricated with saline if lubricated at all. Ulcerated
lesions should have the base vigorously swabbed. Biopsy
should be accomplished early with a representative lesion and
should include an area of adjacent normal skin. Specific query
should be made to the pathologist about suspected diagnoses,
and if possible a pathologist with skin expertise should be
consulted. Highly reliable histologic criteria exist for viral
lesions, pyoderma, syphilis, and neoplastic lesions. EMLA®
cream, applied as a lubricant at the time of examination, may
facilitate injection of local anesthetic, and biopsy may conve-
niently be done with either an 11 blade or skin punch blades
that come in numerous sizes in separate sterile packages
(Figure 16-13). Bleeding from punch biopsy holes is readily
controlled with sliver nitrate sticks or GELFOAM® packing.

FIGURE 16-5. Classic severe pruritus ani is marked by lichenification
(leathery thickening of the skin), accentuation of folds, fissuring of
the skin, and erosions and an indistinct border. Changes this severe
require short-term aggressive therapy with high-potency steroids for
4–8 weeks which then are rapidly tapered to a maintenance program,
if possible without steroids. It is important to rule out secondary
infection, which requires specific treatment.

FIGURE 16-6. Perianal yeast may present as a bright red rash without the cheesy exudate sometimes seen elsewhere and may follow treatment
with antibiotics for some other condition. This infection is easy to treat but has a tendency to recur. Rendering the cleft environment inhospitable
by drying with a hair dryer after bathing and using athletes foot powder to coat the skin and absorb moisture can help maintain remission.



FIGURE 16-7. Chronic steroid use may cause itching or mask other processes. A An elderly man who had used 1% cortisone daily for more
than 20 years, but had worsening of his symptoms despite increasing use. Treatment of his warts and carcinoma in situ along with withdrawal
of steroids resolved his symptoms. The erythema has disappeared and he had remained free of symptoms for over a year. B A similar ery-
thema superimposed on radiation dermatitis from treatment of prostate cancer. Withdrawal of Mycolog®, which had been used for years
without interruption and substitution of a barrier cream with menthol relieved his symptoms.

FIGURE 16-8. This man has classic lichen simplex chronicus with
inflammation and erosion resulting from unremitting diarrhea of 3
weeks’ duration with wiping five times a day. Treatment of the
patient’s diarrhea and topical silver sulfadiazine with 2% cortisone
achieved rapid healing and relief of symptoms.

FIGURE 16-9. Hyperpigmentation may result from chronic inflam-
matory changes in the skin for whatever reason. In this particular
case, infected drainage from a chronic pilonidal sinus was the cause,
but fistula disease, chronic dermatophyte infection, erythrasma may
produce the same picture. This finding should emphasize the need to
modify environmental conditions within the cleft and surrounding
area as an adjunct to healing.



Skin scrapings may be submitted for fungus culture, and if
available examined by KOH prep for hyphae. Most colorectal
offices are not set up for KOH prep and rarely are we trained
in this technique, therefore culture is probably more reliable.

Treatment of Pruritus Ani

A general strategy is presented in Table 16-7. Directed treatment
for a specific, curable diagnosis is the ideal, and diagnostic
efforts should be directed to avoid overlooking curable disease.

Many investigators have alluded to the importance of con-
trolling seepage and fecal contamination of the skin. Diet may
directly contribute to itching and it is prudent to give patients
a list of potential foods implicated in itching for an elimina-
tion trial. Patients with loose stools may benefit from the
addition of fiber to absorb moisture and add bulk and improve
emptying with defecation. Many patients who have tried fiber
without benefit may benefit from judicious use of Imodium®
or Lomotil® to lessen frequency and firm up stools.
Questran®, in varied doses, has been helpful in my practice to
firm loose stools.

Environmental factors should be altered as much as possi-
ble with removal of irritants such as soaps, perfumes, dyes in
clothes or wiping tissues, alcohol- or witch hazel-containing
agents, and moisture. Dove® is free of conventional soap and
is the preferred bathing agent. Bidets are not common in the
United States, but detachable shower heads are common and
inexpensive and when equipped with long tubing and handle
may be a useful item for cleansing the perianal skin and anal
canal and eliminating soap residues by flushing with water in
the squatting position. Subsequent drying with a hair dryer
can eliminate moisture, and application of an athlete’s foot
powder or barrier cream will lubricate and prevent maceration
of the skin in the cleft and anal canal. Zeasorb® is an alter-
nate lubricating, drying agent in powder form. Cornstarch is
to be avoided because it is culture medium for yeast.
Cornmeal agar is used to identify different species of yeast 
in the laboratory.57 Dilute white vinegar (1 tablespoon in an 
8-ounce glass of water) on a cotton ball is a cheap effective
nonsoapy cleanser that can be kept at the toilet when bathing
is not handy. Burow’s solution, 1:40 (Domeboro® tablet one
in 12 ounces of water, or one in 6 ounces for 1:20) is another
nonirritating cleanser that can be kept refrigerated in a plastic
squeeze bottle and used in lieu of soap or plain water. Burow’s
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FIGURE 16-10. This patient had a reaction to topical clotrimazole in
use for 1 week.

FIGURE 16-11. Scattered lesions, especially when accompanied by
severe symptoms suggest herpes virus infection. Herpes simplex
type 1 was cultured from the base of these ulcerations that were
9 days old at the time of this picture. Treatment caused prompt res-
olution of symptoms.



may be used as an antibacterial soak for 5–15 minutes and
then dried. Balneol® is a commercially available mineral
oil–based preparation that can be kept in a pocket and
squeezed onto toilet paper to make a soothing cleansing agent
when using public facilities. Breaks in the skin caused by
scratching or over-vigorous cleansing efforts must be
avoided, so an attempt to control symptoms with application
of topical anesthetics, menthol, phenol, camphor, or a combi-
nation of ingredients may be appropriate. These agents may
be used in combination with topical steroids, topical antifun-
gal agents, and topical antibacterials. Doxepin (Sinequan®

orally) is available topically as an effective antihistamine
(Zonalon®), but orally is 1000 times more potent than
diphenhydramine (Benadryl®) for elimination of itching and
may a useful adjunct at bedtime to avoid nocturnal scratching.
Nocturnal scratching, of which the patient may be unaware, is
probably a significant contributing factor in most cases of
idiopathic pruritus ani. Patients who are awakened by the urge
to scratch should be instructed to gently cleanse the area to
eliminate any fecal seepage and reapply their steroid or bar-
rier cream (whichever is in effect at the time) but not to
scratch. Pepper creams may be useful in breaking the over-
whelming urge to scratch by substituting a more powerful
temporary burning stimulus.

No data exist on the influence of clothes or other fomites on
pruritus, but from a practical standpoint, loose underwear that
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FIGURE 16-12. LS has a distinctive appearance with cigarette paper
thinning and wrinkling of the skin. It almost always involves the
labial skin and perineum, making it easy to recognize. Biopsy is
characteristic and is especially indicated for any areas that are raised,
ulcerated, or unresponsive to treatment because of a 5% risk of
squamous cell carcinoma developing within its distribution.

TABLE 16-6. Differential diagnosis of groin adenopathy

Benign reactive (shoeless walking)
Lymphoma
Carcinoma (penis,vulva, anal canal)
Sarcoidosis
Syphilis (nontender)
Leishmaniasis
Chancroid (tender)
Herpes genitalis (tender)
Lymphogranuloma venereum

TABLE 16-7. Treatment of pruritus ani

1. Specific directed treatment for a diagnosis
2. Eliminate offending agent [contact irritant (perfume, soap, toilet paper),

organism]
3. Eliminate scratching (especially nocturnal)
4. Control symptoms
5. Hygienic measures (Dove® soap, detachable shower head, hair dryer to

dry)
6. Withdraw inappropriate steroids
7. Treat infection (silver sulfadiazine cream, gentamicin or clindamycin

topically, nystatin, clotrimazole)
8. Protect skin [barrier creams, powders (especially athlete’s foot powder)]
9. Correct anal disease (fissure, hemorrhoids)

10. Judicious use of appropriate steroids
11. Emphasize control as a chronic condition
12. Reassess diagnosis if response to treatment is not appropriate
13. Anal tattooing in extreme cases

FIGURE 16-13. Skin punch biopsy tools come in various sizes up to
1 cm in diameter (2, 3, and 5 mm pictured). They may be purchased
as autoclavable sets which may be sterilized and reused, or for the
occasional user, disposable punches are supplied in individually
wrapped sterile packages. One advantage of the disposable instru-
ments is that they are always sharp.



allows air circulation and promotes dryness makes sense.
Fresh clothes should be used daily that have been laundered
without perfume, perhaps with the addition of a small amount
of chlorine bleach to secure lowered bacterial counts.

Patients who come to the office with acute moderate to
severe changes of the skin are treated by application of
Berwick’s dye (combination of gentian violet and brilliant
green) which has alcohol content and stings, often relieving
the itch. The dye is dried with compressed air or a hair dryer.
Benzoin tincture is applied over top of this as a barrier and
dried similarly. This preparation will stay in place for several
days if only water is used to cleanse and gives excellent tem-
porary relief of symptoms and allows reepithelialization of
broken skin. Berwick’s is suitable as an office applied remedy
but is generally not for home application.

Patients who have mild to moderate symptoms with mini-
mal skin changes will often respond to topical 1% hydrocor-
tisone cream which can be combined with menthol,
0.5%–1.0%, and topical antibiotics (gentamicin, clindamycin,
or bacitracin) or antifungals (clotrimazole, nystatin). This
preparation is applied at night and in the morning after
bathing, being used daily until symptoms subside. Thereupon
a tapering regimen is instituted, ending with substitution of a
barrier cream such as Calmoseptine® to keep the skin
covered. Elimination of the steroids and substitution of an
innocuous agent to maintain attention to the hygiene is an
important goal. Patients with thickened skin and chronic mod-
erate or severe changes should be approached with higher
intensity therapy, with a medium or high potency steroid for a
limited, defined period of time (Table 16-8; nonsteroidal top-
ical therapies are listed in Table 16-9). My preference is to
prescribe brand names when dealing with topical steroids
because of the vehicle in which it is delivered, and the partic-
ular salt matter as to potency (Table 16-8). For instance,
betamethasone as Diprolene® is more than 1000 times
more potent than Valisone® cream, with Valisone® ointment

somewhere in between. These differences can lead to a great
deal of confusion when prescribing by generic name without
spelling out every tiny detail. Emphasize to patients that a
high-potency steroid should be used for a limited period of
time, generally 4–8 weeks. When normalization of the skin
has been achieved, switch them to a mild steroid such as
hydrocortisone 1% or Locoid® 0.1% with tapering frequency
of application down to once or twice a week or to total elim-
ination. Patients who have frankly eroded or denuded skin
may benefit from topical antibiotics. Silver sulfadiazine
cream to which hydrocortisone or triamcinolone and menthol
have been added may be soothing and promote regrowth of
epidermis over ulcerated areas while suppressing the inflam-
mation that can cause fissuring in the skin.

Skin atrophy is a serious problem with prolonged use of
potent steroids, but each of the steroid preparations differs in
its tendency to cause trouble. Creams cause comparatively
greater atrophy than ointment preparations containing identi-
cal ingredients.58 Newer, double-ester, nonfluorinated steroids
may prove to be less atrophogenic than the older prepara-
tions,58,59 but the package stuffers for prednicarbate and
mometasone furoate still quote 8% and 6% incidence of mild
skin atrophy for these compounds. Macrolide topical immune
modulators (tacrolimus and pimecrolimus) seem to be free of
the problem of skin atrophy, a fact that enhances their appeal
for use on the apposed skin of the cleft.60 These compounds
may have some intrinsic antifungal activity as well.61 I have
had a very limited, good anecdotal experience with these
compounds, but there are currently no published data on
topical macrolide use in pruritus ani. Table 16-10 lists the
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TABLE 16-10. Adverse reactions to topical steroids

Skin atrophy with telangiectasia, pseudoscars, purpura, striae, spontaneous
bleeding

Tinea, impetigo, scabies incognito
Allergic contact dermatitis
Systemic absorption with adrenal suppression
Burning, itching, dryness from vehicle
Rebound worsening after withdrawal

TABLE 16-9. Nonsteroidal topical therapy for itching

Berwick’s dye (crystal violet 1% + brilliant green 1% + 95% ethanol 50% +
distilled H2O q.s.ad. 100%) with benzoin barrier

Burow’s solution 1:40
Calmoseptine®
Camphor® (0.1%–3%)
Capsaicin (Zostrix® 0.025%, Dolorac® 0.25%)
Cold compress (ice cube)
Doxepin 5% (Zonalon®)
EMLA (eutectic mixture of local anesthetics)
Hot compress (120˚F)
Macrolide topical agents (Tacrolimus and Pimecrolimus)
Menthol (0.125%–1%)
Phenol (0.125%–2%)
Pramoxine
Shake lotions (calamine + additives)
Topical “caines”

TABLE 16-8. Relative potency of topical steroids (descending order)

Group 1 (most potent) Group 4
Betamethasone dipropionate Desoximetasone 0.05% 

0.05% (Diprolene®) (Topicort LP®)
Clobetasol propionate Flurandrenolide 0.05% (Cordran®)

0.05% (Temovate®)

Group 2 Group 5
Desoximetasone 0.25% Betamethasone valerate cream 

(Topicort®) 0.1% (Valisone®)
Fluocinonide 0.05% (Lidex®) Hydrocortisone butyrate 0.1% 

(Locoid®)
Triamcinolone acetonide 0.1% 

(Kenalog®)

Group 3 Group 6 (least potent)
Betamethasone valerate Alclometasone dipropionate 

ointment 0.1% (Valisone®) 0.05% (Aclovate®)
Triamcinolone acetonide Hydrocortisone 1%

0.5% (Aristocort®)



potential complications of topical steroids, which are not to be
taken lightly, and are all the more important because they are
preventable complications of treatment excess.

Anal Tattooing

Every practice has a small number of patients who respond
poorly to treatment and whose symptoms are severe enough
to alter life and happiness. These refractory patients may ben-
efit from a technique originally described by a Russian sur-
geon, but espoused in the United States by Wolloch and
Dintsman62 who described nine patients, eight of whom got
relief after one treatment, one requiring a second injection to
obtain a good result. Eusebio et al.63 reported 23 patients: 13
with complete relief, 8 with incomplete relief but much
improved, and 2 who were not improved, but who had pre-
sented with burning, not itching. Three cases of skin necrosis
resulted in modification of their technique, and treatment of
11 subsequent patients was without complication with good
result.64 The modified technique consists of the intradermal
and subcutaneous injection of the following solution with the
patient under intravenous sedation in the prone jackknife
position: 10 mL 1% methylene blue + 5 mL normal saline +
7.5 mL 0.25% bupivacaine with epinephrine (1/200,000)
+ 7.5 mL 0.5% lidocaine. Farouk and Lee65 reported six
patients treated with a similar volume to the modified technique
of Eusebio et al. Five patients got substantial relief of symp-
toms with follow-up of 2–5 years. Three of the six required a
repeat injection at 1, 3, and 5 years after the initial treatment.

I have personally used this technique on four patients, infil-
trating the skin with the same solution as Eusebio et al. using
a modified technique. I use a 30- or 27-gauge needle and infil-
trate the skin as I would for cutaneous anesthesia with multi-
ple injection sites sufficient to cover the perianal-involved
skin up to the dentate line (Figure 16-14). All four of my
patients have gotten results lasting at least 1 year, during
which time all have had relative cutaneous hypoesthesia.
They describe the sensation as having the side of one’s face
numb after a dental block. Certain individuals have found this
sensation very disagreeable, so I am careful to warn them 
in detail before treatment. The skin changes of severe pruritus in
all cases rapidly and dramatically regressed and resolved. 
In one case with return of skin sensation at about a year, the
pruritus returned and required topical therapy to be reinsti-
tuted, but was milder and did not require repeat injection. The
response of these patients during the time of hypalgesia lends
some credence to the idea of skin trauma from nocturnal
scratching of which patients are not aware.

Conclusion

Skin conditions around the anus are common and often poorly
diagnosed and treated. The appearance of a lesion is rarely
pathognomonic, but may place it into a diagnostic category

that can be either treated or investigated in a systematic way
to arrive at a logical successful outcome. Follow-up of treat-
ment plans, reevaluation of patients with chronic conditions,
and reconsideration of ongoing prescriptions should be stan-
dard practice and help to avoid the pitfall of misdiagnosis.
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17
Sexually Transmitted Diseases
Charles B. Whitlow and Lester Gottesman

There are more than 25 diseases spread primarily by sexual
means with an annual incidence of approximately 15 million
cases in the United States.1 In 1994, the overall cost related to
major sexually transmitted diseases (STDs) was estimated to
be 17 billion dollars. In the United Kingdom, the incidence of
STDs has increased substantially over the past 6 years and has
led to a new government strategy to counteract these
increases.2,3

Site and route of infection determine the symptoms caused
by STDs. Infections of the distal anal canal, anoderm, and
perianal skin are similar to lesions in other parts of the geni-
talia and perineum caused by the same organisms. These are
typically the result of anal receptive intercourse but in some
instances represent contiguous spread from genital infec-
tions. Proctitis from sexually transmitted organisms is almost
always from anal intercourse. Direct or indirect fecal–oral
contact produces infection with organisms that cause procto-
colitis or enteritis but are generally thought of as food or
waterborne diseases instead of STDs. Included in this group
are Entamoeba histolytica, Campylobacter, Shigella,
Giardia lamblia, and hepatitis A. Although it seems that
male homosexual activity and the use of the anorectum for
sexual gratification is increasing, data regarding the fre-
quency of these behaviors both past and present are limited.
Current estimates are that less than 2% of adult males regu-
larly practice anal receptive intercourse and between 2% to
10% participate in homosexual activity at any point in their
life.4 Between 5% and 10% of females engage in anal recep-
tive intercourse “with some degree of regularity” and females
seem to be more likely than men to have unprotected anal
intercourse.4

Difficulty in correct diagnosis and appropriate treatment of
STDs of the anorectum is caused by several factors. 1) The
signs and symptoms of infection are more organ related than
organism related so that no symptom or symptom complex or
physical finding is diagnostic for many STDs. 2) The pres-
ence of more than one organism is not uncommon, especially
with anogenital ulcerations. 3) Determining true pathogen
from colonizing organisms may be difficult. 4) Lastly, there is

a lack of rapid sensitive diagnostic tests for many STDs so
that empiric treatment is frequently required.

This chapter discusses the STDs that are most often seen by
colorectal surgeons. Entire texts are devoted to the STDs;
however, we will confine most of our comments to the diag-
nosis, treatment, and prevention of the anorectal component
of these infections. Infections, which manifest as one of the
colitides, are covered in Chapter 43.

Overview of Anorectal Immunology

The optimal state of health of the anus requires the integrity
of the skin which acts as the primary protection against
invasive pathogens. The mucosa shed from the rectum con-
tains immunoglobulin A which traps foreign antigens and
expels them with stool, preventing them from reaching 
the anorectal crypt cells.5 Cellular immunity is controlled
by the Langerhans, or dendritic cells which communicate
with the T cells through a complicated mechanism and essen-
tially prime the T cells to identify foreign cells.6 This then
allows the entire complement of cell-mediated immunity to
destroy that which is alien. Although study of anal immunol-
ogy is still in its infancy, it seems that certain pathogens may
alter the balance of cellular elements. It is known that whereas
human papilloma virus (HPV) increases Langerhans cells,
human immunodeficiency virus (HIV) may damage their
effectiveness. In addition, pathogens such as HPV and herpes
simplex virus (HSV) invade into the host cell, combining with
cellular elements or the genome, thus evading surveillance
mechanisms. In addition, in the case of HPV, the identifying
foreign antigens are placed onto the frame of the new virus
near the epidermis, where the virus normally sheds and where
an attack by the host has little value.7

HIV is known to deplete cell-mediated immunity by deple-
tion of T cells and destruction of Langerhans cells. This
allows, through unknown mechanisms, propagation of onco-
genic processes such as HPV to become dysplastic. The exact
switches are not understood but seem to be related to the
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coexistence of perhaps HSV and the highly active antiretro-
viral therapy (HAART) drugs.

Breakdown of the mucous complex protecting the rectum is
seen in various diseases contracted through anal intercourse.
The physical act of intercourse abrades the mucous lining and
delivers pathogens directly to the crypt and columnar cells
allowing for easy entry. Depending on their mechanism of
action, they may burrow into the cells (ameba) or proliferate
on the cells without damaging them (G. neisseria). Invasive
pathogens (LGV) unleash nefarious cytokines that can destroy
the cell. The immune response is usually too late to contain an
acute attack. In the case of recurrent viral attacks (HPV,
HSV), it seems that the level of functioning T cells may have
an impact on recurrence of warts or herpes outbreaks. The
mechanics of anoreceptive intercourse, as compared with
vaginal intercourse, almost always results in denuding of the
protecting cellular and mucous layer of the anus and rectum.

Latex allergies, with condom use, may also be seen causing
severe invasive and erosive proctitis and should be in the dif-
ferential of a caustic burn to the rectum after sexual anore-
ceptive intercourse.

Diagnosis and Management of 
Bacterial Pathogens

Gonorrhea

Neisseria gonorrhoeae, the Gram-negative diplococcus
(Figure 17-1) responsible for gonorrhea, was first described by
Albert Neisser in 1879 from exudates from urethritis and cer-
vicitis.8 It is probably the most common bacterial STD affect-
ing the anorectum. Whereas gonorrhea rates decreased over
the last several decades, in the mid-1990s the incidence slowly
increased to the current rate of about 650,000 cases per year.
Similar recent increases have been noted in Canada and the
United Kingdom.9 Peak incidence for all forms of gonorrhea

is in the late teens for females and early 20s for males.
African-Americans have a 30-fold higher rate of infection
than white Americans.

Infection from N. gonorrhoeae occurs in columnar,
cuboidal, or noncornified epithelial lined cells of the urethra,
endocervix, rectum, and pharynx and is frequently asympto-
matic. The incubation period ranges from 3 days to 2 weeks.
Untreated infection may lead to disseminated gonococcal
infection with transient bacteremia, arthritis, and dermatitis.
Rare but severe sequelae include endocarditis and meningitis.

Anorectal transmission in homosexual males and some
females is by anoreceptive intercourse with an infected partner.
Thirty-five to fifty percent of women with gonococcal cervicitis
have concomitant rectal infection which is believed to be from
contiguous spread from the genital infection.10 Oral-anal sex has
been suggested as another mode of anorectal gonococcal infec-
tion.11 A large percentage of patients who culture positive for
rectal gonorrhea are asymptomatic—up to 50% of males and
95% of females. Asymptomatic rectal infection constitutes the
main reservoir of gonococcal disease in homosexual men.

Symptomatic anorectal gonococcal infection results in
pruritus, tenesmus, bloody discharge, mucopurulent dis-
charge, and/or severe pain. External inspection of the anus is
generally unremarkable; however, nonspecific erythema and
superficial ulceration may occur (Figure 17-2). Anoscopy
reveals a thick purulent discharge, which classically is
expressed from the anal crypts as pressure is applied exter-
nally on the anus. Nonspecific proctitis may be present with
erythema, edema, friability, and pus. Diagnosis is confirmed
by culture on selective media (Thayer-Martin or Modified
New York City) incubated in a CO2-rich environment and
Gram’s stain of directly visualized discharge.12 The use of
lubricants other than water may introduce antibacterial agents
during anoscopy and decrease diagnostic yield. Nonculture
detection of gonorrhea is being used more frequently espe-
cially in urethral and cervical infections. Nucleic acid ampli-
fication tests (NAATs) such as polymerase chain reaction

FIGURE 17-1. Gram-negative intracellular diplococcus. FIGURE 17-2. Anorectal gonorrhea.



(PCR) and ligase chain reaction (LCR) and nonamplified
DNA probes provide sensitivities of greater than 95% but do
not provide antibiotic susceptibility data. There are no
NAATs currently licensed for detection of rectal gonorrhea.13

Because of the prevalence of penicillinase-producing 
N. gonorrhoeae starting in the 1970s, penicillin G is no longer
the drug of choice for gonorrhea. The most current recom-
mended treatment regimens from the Centers for Disease
Control (CDC) were published in 2002 and are listed in Table
17-1. Since publication of these guidelines, cefixime has
become unavailable in the United States. Alternative regi-
mens include spectinomycin (2 g as a single intramuscular
injection), other cephalosporins (ceftizoxime, cefoxitin, and
cefotaxime), and other quinolones. Only a few isolates
reported by the Gonococcal Isolate Surveillance Report in the
past 10 years showed decreased susceptibility to the
cephalosporins listed in Table 17-1.15 Quinolone-resistant
N. gonorrhoeae (QRNG) have been detected in the past
decade with increasing frequency in Asia and the Pacific. In
the United States, this is particularly important in Hawaii
(where QRNG may account for as much as 14% of gonorrhea
isolates) and California. In the United Kingdom, the overall
rate of QRNG was reported at 9.8% for 2002.16 Concurrent
HIV infection does not alter treatment for anorectal gonor-
rhea. Because of the high rate of concomitant infection with
chlamydia, patients treated for gonococcal infections should
be given appropriate treatment for chlamydia at the same visit
or measures to rule out chlamydial infection should be taken.

Routine follow-up at 3 months is no longer necessary
because current treatment provides near 100% efficacy.
Patients with persistent symptoms after treatment should be
followed and cultured as should those treated with nonstan-
dard antibiotics. Sexual partners from the past 60 days should
be treated and patient should abstain from intercourse until
treatment is completed and symptoms resolved.

Chlamydia/Lymphogranuloma Venereum

Chlamydia trachomatis is an obligate intracellular bacterium
that is sexually transmitted and results in clinical infections
that are similar to those caused by N. gonorrhoeae.
Simultaneous infection with both organisms is common.
Chlamydia is the most frequently reported STD in the United
States with an annual incidence of about 3 million cases per
year.17 Aggressive screening programs are credited with the
decline of the chlamydia infection rate from its peak of more
than 4 million per year in the early 1970s.

Anorectal transmission of chlamydia is through anorecep-
tive intercourse although secondary involvement can occur as
a late manifestation of genital infection. Different serovars of
C. trachomatis produce differing clinical illness. Serovars D
through K [non–lymphogranuloma venereum (LGV)] are
responsible for proctitis and common genital infections.
Lymphogranuloma venereum is caused by LGV serovars
L1–L3. The incubation period for chlamydia is 5 days to 2
weeks. Non-LGV serovars are less invasive and cause mild
proctitis (manifested by tenesmus, pain, and discharge) but
asymptomatic infection is common. LGV serovars produce a
much more aggressive infection with perianal, anal, and rectal
ulceration. The proctitis produced can be difficult to distin-
guish from Crohn’s disease (including microscopic findings of
granulomas) with resulting rectal pain and discharge.
Anoscopy and sigmoidoscopy demonstrate friable rectal
mucosa, which is more severe in appearance (and extends
above the rectum in some cases) in LGV strains.18–20 Perianal
abscesses, fistulas, and stricturing may also occur. Lympha-
denopathy develops in draining nodal basins—iliac, perirectal,
inguinal, and femoral—several weeks after initial infection.
Large indurated matted nodes (Figure 17-3) and overlying
erythema may produce a clinical picture similar to syphilis.

Diagnosis of chlamydia as the causative agent in proctitis
can be difficult. Proper specimen collection increases diag-
nostic yield and consists of a cotton or Dacron swab with an
inert shaft (plastic or metal). Specimen for tissue culture
should be transported on specific medium and kept refriger-
ated or on ice until inoculated onto culture plates. Specimens
that are to be tested by a nonculture technique are transported
and stored in accordance with the test manufacturer’s guide-
lines. In patients with a clinical presentation consistent with
chlamydia proctitis, rectal Gram’s stain showing polymor-
phonuclear leukocytes without visible gonococci is presump-
tive for a diagnosis of chlamydia.20 Tissue culture for
chlamydia is relatively insensitive and is not widely available
because of cost and technical requirements.21
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TABLE 17-1. Treatment of anorectal gonococcal infection14

One of the following as a single dose:
Ceftriaxone 125 mg intramuscularly
Ciprofloxacin 500 mg orally
Ofloxacin 400 mg orally
Levofloxacin 250 mg orally
Cefixime 400 mg orally

FIGURE 17-3. Inguinal adenopathy of LGV.



Antigen detection by direct fluorescent antibody (DFA) or
enzyme immunoassay DFA is highly specific, widely
available, and does not require rapid transportation or refrig-
eration. A trained microscopist is needed for interpretation.
As with gonorrhea, newer NAATs are available. Their use is
increasing in genital infection but unproven for anorectal
chlamydia. A pilot study using both PCR and LCR techniques
showed that these techniques can be effective for making this
diagnosis but there are few additional data on the use of
NAATs in anorectal chlamydia.22

The two recommended treatment regimens for rectal
chlamydia (non-LGV) are azithromycin, 1 g orally as a single
dose or doxycycline, 100 mg orally, twice a day for 7 days.14

Alternative regimens include erythromycin (less effective,
more gastrointestinal side effects), ofloxacin (7-day course,
more expensive), or levofloxacin (7-day course, no data on
efficacy). Treatment of LGV is with doxycycline or erythro-
mycin for 21 days. In patients with HIV and LGV, prolonged
therapy may be required. Management of sexual contacts is
the same as for gonorrhea. Abstinence from sexual inter-
course should last until 7 days after treatment with
azithromycin or completion of 7 days of doxycycline.

Syphilis

Syphilis is an STD caused by the spirochete Treponema pal-
lidum that can present in one of several progressive stages—
primary (chancre or proctitis), secondary (condyloma lata), or
tertiary. The incidence of syphilis had its recent peak of 107
cases per 100,000 people in the United States in 1991, but
decreased to 2.2 per 100,000 in 2001, meaning that only 6103
cases were reported. A slight increase in primary and second-
ary syphilis cases reported occurred in 2002.23 These low
rates have led to a national plan for eliminating syphilis.24

The primary stage of anorectal syphilis appears within 2–10
weeks of exposure via anal intercourse. The chancre begins as a
small papule that eventually ulcerates. Anal ulcers are fre-
quently painful (in contrast to genital ulcers) and without exu-
dates. They may be single or multiple (Figures 17-4 and 17-5)
and located on the perianal skin, in the anal canal, or distal rec-
tum. Differentiation from idiopathic anal fissures may be diffi-
cult. Painless but prominent lymphadenopathy is common.
Proctitis from syphilis may occur with or without chancres.18

Untreated lesions in this stage will usually heal in several weeks.
Hematogenous dissemination of untreated syphilis leads to

a secondary stage that occurs 4–10 weeks after primary lesions
appear. Nonspecific systemic symptoms from this infection
include fever, malaise, arthralgias, weight loss, sore throat, and
headache. A maculopapular rash is seen on the trunk and
extremities. Condyloma lata, another secondary manifestation,
are gray or whitish, wart-like lesions that appear adjacent to
the primary chancre and are laden with spirochetes. Untreated,
the symptoms of syphilis usually resolve after 3–12 weeks—
of these patients, approximately one-fourth will have a relapse
of symptoms in the first year. This is called early latent
syphilis.

Diagnosis in the primary or secondary stage is made by
visualization of spirochetes on dark-field microscopic
examination of scrapings from chancres (Figure 17-6). 
Alternatively, spirochetes may be demonstrated on Warthin-
Starry silver stain of biopsy specimens. A direct fluorescent
antibody test for T. pallidum (DFA-TP) is performed by some
laboratories.18,25 Serologic tests, rapid plasma reagin (RPR)
and Venereal Disease Research Laboratory (VDRL), have a
false-negative rate of up to 25% in primary syphilis and are
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FIGURE 17-4. Solitary anal chancre.

FIGURE 17-5. Multiple anal chancres.



called nontreponemal tests because they are not specific for
T. pallidum infection. Positive nontreponemal tests should be
confirmed by a treponemal test such as the fluorescent
treponemal antibody absorption test (FTA-ABS), which
remains positive for life.

A single intramuscular injection of 2.4 million units of ben-
zathine penicillin G is the treatment for primary and secondary
syphilis. Penicillin-allergic patients are treated with doxycycline
(100 mg orally, twice daily for 14 days) or tetracycline (500 mg
orally, four times a day for 14 days). Follow-up serology
(VDRL or RPR) should be checked at 6 months after therapy for
HIV-negative patients and every 3 months for HIV-positive
patients.14 Treatment failures are re-treated with the same dose
of penicillin but at weekly intervals for a total of 3 weeks.
Partner notification, testing, and treatment depends on stage at
diagnosis of the index case. At-risk partners include sexual con-
tacts a) within the prior 3 months plus duration of symptoms for
patients with primary syphilis; b) within the prior 6 months plus
duration of symptoms for patients with secondary syphilis; and
c) within the prior year for those with early latent syphilis.26

Chancroid

Chancroid is an ulcerating STD caused by the Gram-negative,
facultative anaerobic bacillus Haemophilus ducreyi. Whereas
there were approximately 5000 cases reported per year in the
late 1980s and early 1990s in the United States, there were
fewer that 200 cases reported in 1999.1 It is much more com-
mon in developing countries with a global incidence esti-
mated at 6 million.27

Transmission of H. ducreyi is strictly via sexual contacts
through breaks in the skin during intercourse and results in
genital ulcers. The initial manifestation (hour to days after
exposure) is as infected tender papules with erythema that
subsequently develop into pustules and then (days to weeks)
become ulcerated and eroded. Multiple ulcers are common
and are generally painful, especially in males. Although
chancroid ulcers are most frequently located on the genitalia,

perianal abscesses and ulceration may occur. Anal ulcerations
in females may be the result of drainage from adjacent genital
infections. Differentiation of other ulcerating STDs cannot be
made on gross appearance in most cases.28 Painful inguinal
adenopathy accompanies half of cases in males and is usually
unilateral. Females are less likely to develop adenopathy from
H. ducreyi infection.29 Abscess formation may result, necessi-
tating drainage. Besides causing genital ulcers, H. ducreyi
facilitates transmission of HIV and vice versa.

Diagnosis of chancroid is made by Gram stain and culture
of H. ducreyi (on selective medium agar) from the base of
ulcers. Gram stain is only 40%–60% sensitive relative to cul-
ture and demonstrates nonmotile Gram-negative rods in small
groups. H. ducreyi is difficult to culture and many laboratories
in the United States are not equipped to perform this test. PCR
is more sensitive than culture for detecting H. ducreyi but is
not commercially available at this time.30 Treatment for
H. ducreyi is single-dose treatment with azithromycin (1 g,
orally) or ceftriaxone (250 mg, intramuscularly). Alternatively,
regimens include ciprofloxacin, 500 mg orally twice a day for
3 days or erythromycin 500 mg three times a day for 1 week.14

Granuloma Inguinale (Donovanosis)

Donovanosis is an ulcerating infection of the genitalia and
anus caused by Calymmatobacterium granulomatis (also
called Donovania granulomatis). Transmission is believed to
occur from both sexual and nonsexual contact. It is rarely
seen in the United States but is common in parts of Africa,
South America, and Australia. Morphologic manifestations
include an ulcerogranulomatous form (nontender, fleshy,
beefy red ulcers), hypertrophic or verrucous lesions, necrotic
ulcers, or cicatricial. Genital involvement is most common but
contiguous involvement of the anorectum occurs. Develop-
ment of sclerotic lesions causes anal stenosis.31

C. granulomatis cannot be cultured by routine techniques.
Diagnosis can be made by tissue smear or biopsy that reveals
Donovan bodies (small inclusions) within macrophages.
Several antibiotic regimens have been recommended. The
most recent CDC guidelines are doxycycline (100 mg orally,
twice daily for 1 week) or trimethoprim-sulfamethoxazole
(one 800 mg/160 mg tablet orally, twice a day for at least 3
weeks).14 Alternative treatments include at least 3 weeks of
ciprofloxacin, azithromycin, or erythromycin. Some authors
believe azithromycin to be the preferred treatment.31

Diagnosis and Management of Viral
Pathogens

Herpes Simplex Virus

HSV is a DNA virus of the family Herpesviridae that includes
varicella-zoster virus, Epstein-Barr virus, and Cytomegalo-
virus. Herpes is the most prevalent STD in the United States
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FIGURE 17-6. Spirochetes demonstrated on dark-field microscopy.



with the current seroprevalence rate for HSV-2 estimated to
be 20% for the general population.32 Black females are the
subgroup with the highest seroprevalence at 55%. Two
serotypes of HSV are described. HSV-2 has been most asso-
ciated with anogenital herpes infections. HSV-1 infection
most often presents as labial, oral, or ocular lesions but
accounts for about 30% of genital infections. Several recent
reports have shown an increasing percentage of genital infec-
tions caused by HSV-1.33,34 Asymptomatic infection with
HSV is common.

Transmission is via close contact with an individual who is
shedding the virus and infection results from penetration of
mucosal surfaces or breaks in the skin. Productive infection
causes viral replication within cells and cell death. Clinical
infection presents first with systemic symptoms (fever,
headache, myalgias), followed by local symptoms (pain, pru-
ritus). Vesicles appear over the anogenital area, increase in
number and size, and eventually ulcerate and coalesce
(Figures 17-7 and 17-8). Vesicles and ulcerations heal over a
mean time of 3 weeks.

Anorectal involvement by HSV-2 is acquired by anorectal
intercourse and is second only to gonorrhea as a cause of
proctitis in homosexual men. Herpetic infection of the anorec-
tum results in severe anal pain, tenesmus, hematochezia, and
rectal discharge. The proctitis seen is typically limited to the
distal 10 cm of the rectum with diffuse friability. Simulta-
neous with infection, HSV moves through peripheral sensory
nerves to sensory or autonomic nerve root ganglia. Sacral
radiculopathy of the lower sacral roots from this infection
causes sacral paresthesias and neuralgias, urinary retention,
constipation, and impotence. Tender inguinal adenopathy
occurs in half of patients with HSV proctitis.35

Herpes has the ability to persist in their host because of
latency—the viral genome maintained in a stable condition
in host cell nuclei. For HSV, the site of latent infection is the
sensory ganglia of nerves innervating the site of infection.
Reactivation of latent virus results in recurrent infection but
the stimuli for this process are poorly understood.36

Recurrent attacks are generally milder, shorter in duration,
and without the constitutional symptoms that occur with ini-
tial infection.

Diagnosis is frequently made on clinical grounds alone.
Cultures taken from ulcerations, rectal swabs, or biopsies
confirm the diagnosis. Multinucleated giant cells with
intranuclear inclusion bodies (ground-glass appearance) on
Pap smear or Tzank prep are less sensitive than viral culture.
Direct immunofluorescence has also been used for diagnosing
HSV.18 For cases in which cultures are not available, paired
type-specific serology demonstrating seroconversion is diag-
nostic. In the past 5 years, the Food and Drug Administration
(FDA) has approved several commercially available HSV
serology tests. These tests have specificities and sensitivities
of greater than 90% and are sure to become more frequently
used in the diagnosis of HSV.37,38 It should be noted that sero-
conversion may take several weeks after initial infection and
repeat testing intervals are dependent on the particular serol-
ogy kit used.39

Treatment of patients with anorectal herpes includes com-
fort measures such as warm soaks and oral analgesics. The
only prospective, randomized trial of antiviral treatment for
herpes proctitis demonstrated a shortened duration of symp-
toms and period of viral shedding with oral acyclovir 400 mg,
five times a day for 10 days.40 A three times per day dosing
has been shown to be effective for genital herpes but has not
been evaluated for herpes proctitis.41 Other antiviral agents
(valacyclovir and famciclovir) used for genital herpes are
most likely effective for HSV proctitis at the same doses used
for genitourinary infection but also lack clinical studies for
this indication. Severe mucocutaneous HSV infection in
which the patient cannot tolerate oral medication warrants
intravenous acyclovir. Topical acyclovir has limited efficacy
and is not recommended. Treatment of initial episodes of
HSV do not prevent latency, asymptomatic viral shedding, or
the course of subsequent episodes. Recurrent episodes may be
treated with oral antiviral agents. Valacyclovir (500 mg
twice a day) and acyclovir (200 mg five times a day) have
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FIGURE 17-7. Perianal herpes.

FIGURE 17-8. Perianal herpes.



demonstrated equal efficacy in treating genitourinary HSV
recurrences.42 Prompt initiation of treatment at onset of symp-
toms of HSV recurrence reduces duration of symptoms and
healing times. Patients who experience more than five recur-
rences per year are considered for suppressive treatment.
Valacyclovir, acyclovir, and famciclovir have all demon-
strated 70% or greater reduction compared with placebo.

As with all STDs, counseling of patients with HSV is an
important part of treatment and prevention.41,42 Specific items
that should be addressed are: 1) infectivity is not isolated to
symptomatic outbreaks; most sexual HSV transmission
occurs during asymptomatic periods; 2) latent infection and
the risk of recurrence; suppressive therapy does not eliminate
latent infection or viral shedding; 3) abstinence is recom-
mended while lesions are present. Condoms are advised for
all other times although they likely provide incomplete pro-
tection. Most recently, once-daily administration of valacy-
clovir has been shown to reduce the risk of HSV-2
transmission between HSV-2-seropositive patients and their
seronegative sexual partners.43

Human Papilloma Virus

HPV is a DNA papovirus. Although HPV is not a reportable
STD, it is probably the most common STD in the United
States with an estimated incidence of more than 5 million
cases per year (in contrast to chlamydia, being the most com-
mon of the reportable STDs).1 There are more than 80 sub-
types of HPV, almost one-third of which cause anogenital
warts. Subtypes 6 and 11 are the most common of the low-
risk HPV subtypes, whereas subtypes 16 and 18 have the
greatest associated risk of anal dysplasia and anal cancer.
Transmission is via sexual contact with infected individuals
with or without gross lesions, and asymptomatic infection is
common. Perianal involvement can occur in the absence of
receptive anal intercourse.

Presenting complaints of perianal or anal condyloma
acuminata include presence of a growth, pruritus, bleeding,
chronic drainage, pain, and difficulty with hygiene. Physical
examination is generally all that is required for diagnosis and
shows the characteristic gray or pink fleshy, cauliflower-like
growths of variable size in the perianal region (Figure 17-9).
Anoscopy is an integral part of the evaluation. In the anal
canal, the lesions tend to be small papules and involvement
above the dentate line is rare. Examination should include the
genitalia (including vaginal speculum examination and Pap
smear), perineum, and groin folds.

The goal of treatment of condyloma acuminata is destruc-
tion or removal of all gross disease while minimizing morbid-
ity, although this does not ensure eradication of infection.
Tangential excision, cryotherapy, or fulguration of small
lesions can be performed as an office procedure with a local
anesthetic with little discomfort or inconvenience to the
patient. Larger lesions are treated by electrodesiccation. The
patient is placed in the lateral or prone jackknife position.

Depending on the size and number of lesions, local, spinal, or
general anesthesia is used. The superficial-most layer of the
condyloma is fulgurated with the electrosurgery tip until the
lesion takes on a gray-white appearance. This is followed by
curettage or simply abrading the fulgurated tissue with gauze.
The process is repeated until the condyloma is completely
removed without burning into the deep dermis or subcuta-
neous fat. Pedunculated warts are simply transected at their
base. Tissue from HIV+ patients, recurrent lesions, flat
lesions, or those that are suspicious (ulcerated, friable, hyper-
vascular) should be sent for histopathologic evaluation.
Topical 5% lidocaine is helpful in decreasing postoperative
pain. Oral analgesics and daily cleansing with mild soap and
water are all that is required for postoperative care in most
patients. Silver sulfadiazine or mupirocin are applied in cases
in which postoperative bacterial infection is suspected. Overall
condyloma clearance rates for surgical techniques range from
60% to 90% with recurrence rates of 20% to 30%.44

The patient can apply topical agents such as podofilox and
imiquimod but neither is approved for use in the anal canal.
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FIGURE 17-9. Perianal condyloma.



Podofilox is the purified active component of the antimitotic
plant resin podophyllin and is available as a 0.5% gel or solu-
tion. A treatment cycle consists of twice-daily application for
3 days followed by no treatment for 4 days. This is repeated
for up to 1 month. Toxicity concerns are less than those with
podophyllin and clearance rates for condyloma of 35%–80%
have been reported. Recurrence rates in patients treated with
podofilox are 10%–20%.44–48 Imiquimod is an immune
response modifier that increases local production of interferon.
Complete response can be expected in 50% of patients treated
with imiquimod with 11% of patients experiencing a recur-
rence.44,49–51 It is applied at bedtime three times a week, left in
place for 6–8 hours, and then removed by washing. Treatment
may take up to 16 weeks. One study demonstrated no benefit
to increased dosing frequency (from once to two or three times
daily).52 Side effects of imiquimod include pain, burning, itch-
ing, and ulceration which may require cessation of therapy.
Imiquimod is used 1) as initial treatment with electrodesicca-
tion reserved for those who have incomplete response, or 2)
after destructive treatment and epithelial healing to treat
remaining disease or decrease recurrence. Although there are
no published randomized data to support this use, one of the
authors (L.G.) has noted substantial diminution of wart recur-
rence (unpublished data). Currently, imiquimod is not
approved for anal canal use but this application is being inves-
tigated.53 Trichloracetic acid is applied topically and is useful
for treating small lesions in the anal canal. Topical and intrale-
sional interferon have been used to treat condyloma acuminata
with mixed results. Other agents that have been used to treat
anogenital condyloma but are not in widespread use include 
5-FU cream, cidofovir, and autologous vaccine.

Bushke and Loewenstein first described giant condyloma
acuminata (GCA) in 1925. They are most associated with
HPV types 6 and 11 but histologically demonstrate some dif-
ferences from ordinary condyloma—marked papillomatosis,
acanthosis, thickened rete ridges, and increased mitotic activ-
ity. The substantial percentage of cases with in situ or invasive
squamous cell cancers have led to speculation that GCA rep-
resents part of a continuum from condyloma to invasive squa-
mous cell cancer.

Wide local excision with a 1-cm margin is the treatment of
choice for these lesions. Local tissue flaps or grafted skin may
be required to repair surgical defects. Abdominal-perineal
resection has been used for GCA involving the anal sphincters.
Chemoradiation is also an option in the treatment of GCA,
especially in those patients who are poor surgical candidates or
in whom clear surgical margin are not attainable.54 Complete
regression of GCA with chemoradiation has been reported.55

HPV, Anal Intraepithelial Dysplasia, and 
Anal Cancer

Although it is clear that HPV has a significant role in the
development of cervical cancer, its significance in the devel-
opment of anal cancer and its presumed precursor (anal

intraepithelial dysplasia) are not as well defined (Figure 17-10).
Histologic and epidemiologic similarities between the two
exist. Histologically, the anal canal resembles the cervix in
that they are both transition zones from columnar epithelium
to squamous epithelium. Epidemiologic studies before the
HIV infection epidemic showed the incidence of anal cancer
in homosexual males to be 12.5–37 per 100,000 in the United
States.56 This is similar to the incidence of cervical cancer
prior to routine Pap testing. The risk of anal cancer develop-
ing in an HIV+ homosexual male is estimated to be 38 times
that of the general population and twice the risk of an HIV−
homosexual male.56,57 HPV infection has been reported in
93% of HIV+ homosexual males compared with 60% of
HIV− homosexual males.54

Anal cytology has been suggested as a screening tool for
detecting patients with anal dysplasia. Applying the current
cervical cytology terminology, specimens are designated nor-
mal, atypical squamous cells of indeterminate significance
(ASCUS), low-grade squamous intraepithelial lesions (LSIL),
or high-grade squamous intraepithelial lesions (HSIL). The
benefit and best timing of this screening are undetermined.
Evaluation and treatment algorithms as well as recommended
testing schedules have been reported.58,59 One such evaluation
and treatment algorithm recommends high-resolution (with
acetowhitening and staining with Lugol’s solutions) anoscopy
with biopsy.59 Subsequent treatment is based on histologic
findings which are typically reported as normal or AIN (anal
epithelial neoplasia) I, II, or III. Options for treatment include
local destruction (with topical agents, cryotherapy, or fulgu-
ration), excision, or observation. However, there are limita-
tions of our understanding of the relationship among HPV,
AIN, and anal cancer that prevent the dogmatic recommenda-
tion and widespread acceptance of such an approach. First,
the incidence and predictability of the progression of AIN to
invasive cancer is unclear.60,61 The lack of inter- and intraob-
server agreement in the interpretation of AIN no doubt con-
tributes to this lack of understanding.62 Second, data
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FIGURE 17-10. Anal cancer in an HIV-positive patient.



demonstrating efficacy (defined as long-term removal of AIN,
prevention of anal cancer) of treatment is lacking. There is no
evidence that destroying AIN III has any impact on survival.
Chang et al.63 reported 37 patients with HSIL who underwent
incisional biopsy and fulguration. Staged procedures were
performed in patients with circumferential disease. Morbidity
was mostly uncontrolled pain that lasted a mean of 2.9 weeks.
Recurrence of HSIL at 12 months was 79% in HIV+ patients.
The absence of established benefit combined with the mor-
bidity of treatment lead us and others to the recommendation
that AIN (regardless of grade) be observed unless there are

gross or ulcerated lesions present. Clinical trials are needed to
establish and justify the benefit of more aggressive treatment.
It is our belief that because the acquisition of anal cytology
specimens require no particular expertise, this procedure
should remain the domain of the patients’ primary managing
physicians who are most likely to have frequent contact with
these patients (internist, general practitioner, infectious dis-
ease specialist). Patients with abnormal cytology should be
referred to the colon and rectal surgeon who should evaluate
patients with staining and magnification if possible to deter-
mine if biopsy or excision is required (Table 17-2).
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1.   Atypical squamous cells of undetermined significance
2.   Low-grade squamous intraepithelial lesions (LSIL) 
3.   High-grade squamous intraepithelial lesions (HSIL)
4.   Squamous cell cancer (SCC)

Staining with acetic acid. High-resolution anoscopy
(HRA) if available

No suspicious lesions palpated or
visulized

Lessions demonstrated on
HRA

AIN I, II, or III

Anal canal lesions Perianal lesions

Small lesions, localized
or unifocal

Large or
multifocal lesions

Lesion biopsied; try to perform
excisional biopsy with 5-mm margins

Invasive SQC

See Chapter 35 for
appropriate treatment

Large or multifocal
lesions

Fulguration; further
biopsy of suspicious
lesions

Small lesions,
localized or unifocal

Fulguration; further
biopsy of suspicious
lesions

Destruction
(trichloroacetic acid or
fulguration) or excision

Follow-up 6 months

Follow-up 1 month,
assess recurrence

No recurrecnce: follow-
up 3-6 months

Recurrence: retreat as above. Consider adjuvant
imiquimod after healing

Topical agents (podophyllotoxin),
destruction, or excision

Follow-up HRA in 1 year

TABLE 17-2. Algorithm for management of patients with abnormal anal cytology



Two additional comments with regard to the association of
HPV, HIV, and AIN should be made. First, the use of HAART
(discussed in more detail later in the section on HIV) does not
reduce the incidence of AIN.64 The clinical implications of
this fact are: a) anal cytology screening should not be stopped
just because a patient is treated with HAART; and b) with
HIV patients living longer secondary to HAART, the inci-
dence of anal cancers may increase. Second, the prevalence of
HPV and AIN is high in HIV-positive males with CD4+
counts less than 500 × 106 cells/L even in the absence of a his-
tory of anal intercourse.65 These patients should also be con-
sidered for cytologic screening.

Molluscum Contagiosum

The molluscum contagiosum virus is a member of the poxvirus
family and causes a benign papular condition of the skin.
Transmission is by sexual and nonsexual contact. The incuba-
tion period is 1–6 months, followed by development of 2- to 
6-mm flesh-colored, umbilicated papules.66 Symptoms are
uncommon although pruritus or tenderness may occur.
Immunocompromised hosts such as those with HIV are more
prone to infection with molluscum contagiosum (compared with
HIV negative) and may have a more severe form of the disease
with hundreds of lesions. Diagnosis is usually made on clinical
grounds but excisional biopsy demonstrates enlarged epithelial
cell with intracytoplasmic molluscum bodies. Treatment is gen-
erally through eradication with curettage, electrodesiccation, or
cryotherapy. Podophyllotoxin (0.5%) and imiquimod (5%) have
both been used as self-applied topical preparations with suc-
cess.67,68 Neither is FDA approved for this use.

HIV and the Acquired Immunodeficiency
Syndrome

Infection from the HIV (at that time called human 
t-lymphotropic virus) related to acquired immunodeficiency
syndrome (AIDS) was first described in 1983.69 The most
current data available show that in 2001 there were approxi-
mately 344,000 people in the United States with AIDS and
another 162,000 with HIV infection not meeting the criteria
for AIDS.70 Cumulative totals showed 807,075 cases of AIDS
in the United States through 2001 and a death rate of 57% in
this group. Whereas the incidence of HIV infection has appar-
ently leveled, the numbers of new AIDS cases and deaths
from AIDS have decreased. This is in large part attributable to
HAART—combinations of potent anti-HIV drugs that are
nucleoside analogs, non-nucleoside reverse transcriptase
inhibitors, or protease inhibitors. Table 17-3 shows the current
classification system for patients who are HIV positive.

Surgery for anorectal diseases is the most common indica-
tion for surgery in HIV-infected patients and in 5% of patients
whose anorectal complaints are the presenting symptom of
their HIV infection.72 Most of the indications for surgery are
common to the population at large but some are unique to

AIDS patients. Several studies demonstrate poor wound heal-
ing and increased morbidity in the surgical treatment of anorec-
tal disease in AIDS patients.72–74 Delayed or failed wound
healing has been associated with presence of AIDS, decreased
absolute leukocyte count, and decreased CD4 count. Morandi
et al.73 found that at 32 weeks after hemorrhoidectomy, 50% of
AIDS patients had incompletely healed wounds. The overall
complication rate was significantly higher in the AIDS group
than in HIV+ patients without AIDS. Lord75 reported decreased
wound healing in HIV+ patients with T lymphocyte count of
less than 50. Others have shown longer interval and decreased
complete wound healing in HIV+ patients with CD4+ T lym-
phocyte counts of less than 200.74 The studies reviewed above
describe patients who were not treated with HAART. There is
a lack of data describing wound healing in anorectal surgery
since the widespread use of HAART; however, the observation
of the authors is that compensated HIV+ patients are at no sig-
nificant risk of increased complications from anorectal surgery.
Other factors to be considered in selecting appropriate treat-
ment include any untreatable diarrheal conditions, degree of
existing fecal incontinence, and the effect of the proposed sur-
gical procedure on incontinence.

Anal fissures that occur in HIV+ patients must be dis-
tinguished from idiopathic AIDS-related anal ulcers (Figure
17-11) and ulcerating STDs such as HSV or syphilis. Anal
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TABLE 17-3. Revised classification system for HIV and AIDS71

CD4+ T lymphocyte categories
Category 1: ≥500 cells/μL
Category 2: 200–499 cells/μL
Category 3: <200 cells/μL

Clinical categories
Category A: HIV positive; asymptomatic; persistent generalized

lymphadenopathy
Category B: Symptomatic conditions not listed in clinical category C; are

conditions that are attributed to HIV infection; or conditions that have a
clinical course or require management that is complicated by HIV infec-
tion. Examples include: bacillary angiomatosis, oropharyngeal or vulvo-
vaginal candidiasis, cervical dysplasia, diarrhea (more than 1 month in
duration), more than one episode of herpes zoster, pelvic inflammatory
disease, peripheral neuropathy

Category C: Diagnoses included in the AIDS surveillance case definition—
candidiasis (pulmonary or esophageal), invasive cervical cancer,
Coccidiomycosis, extrapulmonary cryptococcosis, chronic intestinal cryp-
tosporidiosis, Cytomegalovirus disease (other than liver, spleen, nodes) 
or retinitis, HIV-encephalopathy, HSV (chronic ulcers, pulmonary, or
esophageal), histoplasmosis (disseminated or extrapulmonary), isosporiasis
(chronic intestinal), Kaposi’s sarcoma, Burkitt’s lymphoma, immunoblastic
lymphoma, primary brain lymphoma, Mycobacterium avium complex or any
mycobacterium species other than M. tuberculosis (extrapulmonary or dis-
seminated), M. tuberculosis, Pneumocystis carinii pneumonia, progressive
focal leukoencephalopathy, recurrent Salmonella septicemia, toxoplasmosis
of the brain, HIV wasting syndrome.

Clinical categories

CD4+ categories A1 B1 C1
A2 B2 C2
A3 B3 C3

Bolded groups are defined as AIDS.



fissures in this patient population are indistinguishable from
those in the general population and their treatment is simi-
lar—initial conservative management with surgery for treat-
ment failures.76,77 Treatment of fissures in HIV+ patients is
modified by the factors described above and include control-
ling diarrhea when possible and encouraging abstinence from
anoreceptive intercourse.

Although data on the incidence of AIDS-related anal ulcers
are lacking, it seems that they are less common with HAART
because the lesions are most frequently associated with clini-
cal AIDS and lower CD4+ counts. These ulcers can be distin-
guished from typical anal fissures because they are more
proximal in the anal canal (frequently above the dentate line
or anorectal ring), broader based, deeply ulcerating with
destruction of sphincter planes, and may demonstrate
mucosal bridging. Debilitating pain is a common presenting
symptom of these ulcers. Surgical debridement allows for
adequate drainage of feculent or purulent material trapped in
the ulcer and removal of necrotic debris. Biopsy and culture
identify potentially treatable causes for ulceration—malig-
nancy, acid-fast bacilli, HSV, H. ducreyi, T. pallidum.
Cytomegalovirus has been cultured from these ulcers by some
authors but is apparently not causal and therefore does not
require treatment. Intralesional injection with steroids
(methylprednisolone 80–160 mg, in 1 cc 0.25% bupivacaine)
provides relief in the majority of patients but not healing.78

Those who have persistent pain are reinjected.
Perianal suppurative diseases are common conditions in

AIDS patients. Abscesses should be drained using small inci-
sions, and placement of a mushroom catheter will lessen
recurrent sepsis. Broad-spectrum antibiotics should be given
in immune-compromised patients especially if cellulitis is
present. Culture (to include mycobacterium) and histopatho-
logic evaluation will help identify infection from atypical
organisms and malignancy.

Nadal et al.74 reported on fistulotomies performed in 31
HIV+ patients. Seven patients had failure of wound healing
and all had clinical AIDS, CD4+ counts of less than 200, and

absolute leukocyte counts of less than 3000/mm3. Based on
this, the authors treat anal fistulas in AIDS patients with high
viral loads and low CD4+ counts similar to Crohn’s patients.
Draining setons are placed liberally with selective use of fis-
tulotomy for low uncomplicated fistulas. Fistulotomy in
HIV+ patients with AIDS and normal CD4+ counts is based
on criteria similar to HIV− patients.

Thrombosed external hemorrhoids in patients with AIDS
are treated the same as for HIV− patients. Acute thrombosis
(24–48 hours after onset of symptoms) is treated with exci-
sion. Subacute thrombosis (longer than 48 hours from symp-
tom onset) is treated conservatively with sitz baths and oral
analgesics.

Internal hemorrhoids present with symptoms of bleeding or
prolapse. Initial treatment in patients with AIDS is with a high
fiber diet and bulking agents. Proximal colonic sources of
bleeding should be excluded via colonoscopy. Patients who
fail initial conservative measures are treated with rubber band
ligation or infrared coagulation. Other nonoperative tech-
niques such as bipolar coagulation, cryotherapy, or injection
sclerotherapy are acceptable. There are conflicting recom-
mendations for operative treatment of hemorrhoids published
within the last decade. In a retrospective study, Hewitt et al.79

found no difference in wound healing between HIV+ and
HIV− patients. The mean CD4+ count was 301 but they clas-
sified 81% of patients as having AIDS based on symptoms or
CD4 count less than 200. In the discussion, the authors com-
ment that the majority of their patients were well nourished
and otherwise healthy. They conclude that HIV status should
not alter the indications for surgery in patients with sympto-
matic hemorrhoids. In contrast, as mentioned above, Morandi
et al.73 prospectively evaluated healing time after hemor-
rhoidectomy. Functional status and presence of AIDS were
the two factors that correlated with poor wound healing.
AIDS patients with nonhealing had a mean CD4+ count of 79.
Unfortunately, they do not comment on relief of hemorrhoid
symptoms. It seems that asymptomatic HIV+ patients who do
not meet the clinical or CD4+ count diagnostic criteria for
AIDS (see Table 17-2) can be treated with hemorrhoidectomy
with the expectation that they will have good symptomatic
relief and normal wound healing. AIDS patients with more
advanced disease (clinical category C) or low CD4+ counts
(especially less than 100) are at increased risk for wound
healing problems. The benefit of symptomatic relief may still
warrant performing surgical treatment in this group.76
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The term “diverticular disease” of the colon represents a con-
tinuum of anatomic and pathophysiologic change within the
colon related to the presence of diverticula. These changes
most often occur in the sigmoid colon. The continuum can
range from the presence of a single diverticulum (a sac or
pouch in the wall of an organ) to many diverticula (which may
be too numerous to count). It can refer to an asymptomatic
state (diverticulosis) or any one of a number of diverse com-
binations of inflammatory symptoms, changes, and complica-
tions (diverticulitis).

Symptoms may variably result from simple physiologic
changes in colonic motility related to altered neuromuscular
activity in the sigmoid colon, varying degrees of localized
inflammatory response, or complex inflammatory interac-
tions leading to diffuse peritonitis and septic shock. These
more complex symptoms and resulting complications arise
from breaches in the integrity of the wall of one or more
diverticula. Diverticula may be true, containing all layers of
the bowel wall (congenital), or false, lacking the muscular
layer (acquired or pulsion diverticula).

This chapter will deal with inflammatory diverticular dis-
ease and its associated complications. Bleeding from divertic-
ular disease is discussed in Chapter 20 (Lower Gastrointestinal
Hemorrhage).

Incidence

Diverticulosis was first described in the mid-19th century as
more of a curiosity than a significant disease entity. However,
since the early 20th century, an increasing prevalence of the
disease has been recognized in industrialized countries. The
incidence increases with age and the adoption of a diet high
in red meat, refined sugars, and milled flour but low in whole
grain breads, cereals, and fruits and vegetables. Although the
exact incidence is not well established, numerous autopsy,
radiographic, and endoscopic series have shown that the inci-
dence has increased dramatically over the past 75 years,1–4

from around 5% near the turn of the century to 50% or more
by 1975.2,3

It is now estimated that the risk of developing diverticular
disease in the United States approximates 5% by age 40 and
may increase to more than 80% by age 80.5

This increase in observed incidence was originally attrib-
uted to new imaging techniques [the introduction of the bar-
ium enema (BE) in the early 20th century] and bias inherent
to estimates based on a population presenting with symptoms
requiring an investigation.6 It is now clear that not only diver-
ticulosis but the incidence of related complications are
increasing. This is exemplified by increasing costs in the
treatment of diverticular disease which accounts for nearly
450,000 hospital admissions, 2 million office visits, 112,000
disability cases, and 3000 fatalities each year in the United
States.7 It is estimated that costs will continue to increase as
the population continues to age in the next several decades.

Proportionately few people become symptomatic from the
presence of diverticula. An estimated 10%–20% of people
with diverticula develop symptoms of diverticulitis, and only
10%–20% of these will require hospitalization. Of those that
require hospitalization, 20%–50% will require operative
intervention. The percentage of hospitalized patients requir-
ing operation has been increasing as outpatient management
becomes more common and those admitted as inpatients are
more seriously ill.8 Overall, less than 1% of patients with
diverticula will ultimately require surgical management.9

There is some evidence that males are more frequently
affected at a younger age and females at an older age; how-
ever, significant bias may influence this impression. Young
females may frequently be underdiagnosed because of confu-
sion with gynecologic diseases in the young. Older females
may be overdiagnosed because of confusion with irritable
bowel syndrome (IBS). There also seems to be a dichotomy
in age and sex with regard to complications of diverticular
disease, particularly perforation. The incidence of perforation
is higher in males younger than age 50 but in females older
than 50.10



Pathophysiology

Diverticulosis is associated with high intraluminal pressures.
Pressures in patients with diverticular disease have been
found as high as 90 mm Hg during peak contraction. This rep-
resents a value nearly 9 times higher than seen in patients with
normal colons.11 It is theorized that such pressures lead to
segmentation. Segmentation refers to a process whereby the
colon effectively functions as a series of separate compart-
ments rather than a continuous tube.

The high pressures that each compartment is capable of
producing are directed toward the colonic wall rather than as
propulsive waves. These pressures predispose to herniation of
mucosa through the muscular defects that exist where blood
vessels penetrate to reach the submucosa and mucosa (vasa
recta brevia). Most of these penetrations occur between the
mesenteric and anti-mesenteric tinea where, not coinciden-
tally, most diverticula occur. As the mucosa herniates, it does
so without dragging the muscular layer along, leaving the
diverticula denuded of muscle and consistent with the defini-
tion of an acquired process. Thus, the most common divertic-
ula are acquired or pulsion diverticula.

These high pressures are consistent with the sigmoid colon
being the most common site of involvement. This can be
explained by the law of Laplace which states that the tension
in the wall of a hollow cylinder is proportional to its radius
times the pressure within the cylinder. Because of segmenta-
tion, the sigmoid generates pressures so high that the effect of
a smaller radius is overcome resulting in total tension in the
wall of the sigmoid colon being higher than the rest of the
colon and thus the sigmoid has the highest risk of diverticu-
lum formation. It is hypothesized that at least a part of fiber’s
protective effect is a result of stool bulking which maintains a
larger lumen, prevents segmenting contractions, and
decreases high pressures.

Complementary to these theories of pathogenesis is the
consistent colonic wall muscle abnormality associated with
sigmoid diverticular disease. Both the circular and longitudi-
nal muscle wall is typically thickened resulting in a reduction
in the size of the lumen and a shortening of the sigmoid. The
reduced lumen size may be further enhanced by secondary
pericolic fibrosis.

The source of this muscular thickening is not clear. It has
been observed that in the normal process of left colon peri-
stalsis, smooth muscle in the rectosigmoid will relax in
response to a stimulus, causing contraction of the colon above
and the rectum below. A combination of poor diet, aging, and
constipation could lead to malfunction of this relaxation
response leading to a functional obstruction and the hypertro-
phy seen in the muscle.12 Cellular hypertrophy, cellular hyper-
plasia, and elastosis have all been described. Elastosis seems
to precede the development of diverticulosis. It is not found in
any other inflammatory conditions of the colon.

Several alternative concepts have been advanced to explain
the differences in presentation of diverticular disease.
Although the most common finding in diverticular disease is

the muscular changes already discussed, some patients fail to
demonstrate this characteristic. These patients are more likely
to have diffuse diverticula throughout the colon, and are noted
to have a higher incidence of bleeding. They may have an
underlying connective tissue abnormality. This would explain
the development of diverticula in the absence of high intralu-
minal pressures. The high incidence of bleeding in these
patients could be related to associated inadequate vascular
support in the diverticular wall.

Pain associated with diverticular disease may be related to
muscle spasm as well as inflammation. Perforation can occur
in the absence of inflammation and may be secondary to the
extremely high intraluminal pressure.13

Etiology

The etiology of diverticulitis remains complex and relatively
poorly understood. Pathophysiologic studies reveal that com-
plications do not occur until there is microperforation through
the wall of a diverticulum into the pericolic tissue. A single
diverticulum experiences a change in the permeability of its
isolated mucosa from physical, biochemical, or physiologic
means. It is postulated that a free perforation then occurs lead-
ing to a characteristic response and progressing to varying
degrees of inflammation. The perforation might be small and
cause a microabscess, develop into a phlegmon, or form into
a large abscess. Free perforation occurs rarely, but fistuliza-
tion does frequently occur, most often to the bladder.14

The original communication with the lumen of the bowel is
usually rapidly obliterated by the inflammatory process.
Occasional failure of the diverticular neck to obliterate may
lead to a free communication between the bowel and the peri-
toneal cavity with resultant fecal peritonitis. Rupture of a
noncommunicating abscess may lead to purulent peritonitis.15

Low-grade inflammation of colonic mucosa, induced by
changes in bacterial microflora, can affect the enteric nervous
system and alter gut function, leading to symptom develop-
ment. This explanation has been postulated as a source of
symptoms in IBS. The same explanation can be easily extrap-
olated to symptoms in diverticular disease because some
patients with diverticular disease demonstrate bacterial over-
growth.16 This common source of symptoms reinforces the
difficulty in sorting through the differential in patients with
symptoms of bowel disease.

Recent clinical investigations have shown that disturbances
in cholinergic activity may contribute to diverticular disease.
Cholinergic stimulation in patients with diverticular disease
leads to unsynchronized slow waves of relatively low fre-
quency as opposed to bursts of action potentials normally
associated with peristalsis.17,18 This suggests a possible role
for cholinergic denervation hypersensitivity in colonic
smooth muscle with upregulation of smooth muscle mus-
carinic receptors.19

The colon with diverticular disease has more cholinergic
innervation than normal colon. In addition, there is less
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noncholinergic, nonadrenergic inhibitory nerve activity. This
increased cholinergic activity and the relative paucity of
inhibitory activity may contribute to the high intraluminal
pressures and segmentation seen in the diverticular colon.20

Epidemiology

Diet

Large cohort and case-control studies in the United States and
Greece have shown that diets high in red meat and low in fruit
and vegetable fiber increase diverticular symptoms by as
much as threefold.21,22 Vegetables and brown bread have been
shown to be protective.22 Fiber may be protective by increas-
ing stool weight and water content which decrease colonic
segmentation pressures and transit times.23 Fiber, through the
process of fermentation, also provides short-chain fatty acids
to the colonic epithelial cells, an important source of fuel and
mucosal health.24–26 Red meat has been associated with
heterocyclic amines, a factor in colon mucosal apoptosis.27

Dietary heme has been shown to be highly cytotoxic to 
rat colons.28

Age and Sex

Population-based studies have reported differences in disease
presentation according to age and sex. However, it is not clear
that all of these associations would remain valid in the global
population of diverticular disease. McConnell et al.29 reported
that female patients present with complications requiring sur-
gery an average of 5 years later than males. Men have a higher
incidence of bleeding and women a higher incidence of fis-
tula. Younger men present with fistula and older men bleed-
ing. Young females present with perforation whereas older
females with chronic disease and stricture. Overall, patients
younger than age 50 present more often with chronic or recur-
rent diverticulitis.29 Finally, more patients at younger and
younger ages are being diagnosed with diverticular disease.

Nonsteroidal Inflammatory Drugs

Nonsteroidal inflammatory drugs (NSAIDs) have been linked
to increased rates of complications related to diverticular dis-
ease. The plausible mechanism of action is indirect through
known inhibition of cyclooxygenase and resultant decreased
prostaglandin synthesis in the gut. Prostaglandins are impor-
tant in the maintenance of mucosal blood flow and an effec-
tive colonic mucosal barrier. A direct mechanism also exists
through mucosal damage caused by NSAIDs which leads to
increased translocation of toxins and bacteria.30–32

Immunocompromise

The use of corticosteroids is associated with a higher risk of
perforation and more severe inflammatory complications. The

postulated mechanism is immunosuppressive and antiinflam-
matory effects hinder confinement of perforation in its early
stages. The use of other immunosuppressive drugs has also
been associated with such increased risks. The main risk
seems to be more virulent complications once complications
occur.33

Opiates

The use of opiate pain medications has been shown to
increase intracolonic pressure and slow intestinal transit, both
risks for complications of diverticular disease. Case series
have shown high percentages of patients with perforation
taking opiate analgesics.30,34

Smoking

A recent large case-control study showed that smokers had 3
times the risk of developing complications from diverticular
disease than did nonsmokers.35 However, a large cohort study
involving more than 46,000 men in the United States did not
find this same association.36

Alcohol

A Danish cohort study showed the risk of diverticulitis was 3
times higher in female alcoholics than the general population
and 2 times higher in male alcoholics. However, the data may
be biased because of dietary and smoking habits associated
with alcoholics.37

Clinical Manifestations

Clinical Patterns

Diverticular disease may be classified into diverticulosis
(asymptomatic) and diverticulitis (symptomatic) (Table 18-1).
Diverticulosis refers to the presence of diverticula with no
related symptoms. This applies to the vast majority (80%–
90%) of patients with diverticular disease. Diverticulitis can
be subclassified into noninflammatory, acute (simple or
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TABLE 18-1. The classification of diverticular disease

Diverticulosis Asymptomatic

Diverticulitis
Noninflammatory Symptoms without inflammation
Acute Symptoms with inflammation

Simple Localized
Complicated With perforation

Chronic Persistent, low grade
Atypical Symptoms without systemic signs
Recurring, persistent Symptoms with systemic signs (may be 

intermittent)
Complex With fistula, stricture, obstruction
Malignant Severe, fibrosing



complicated), chronic (atypical or recurring/persistent), and
complex disease. The term “malignant diverticulitis” has been
used to describe a particularly severe form of fibrosing dis-
ease with phlegmonous inflammation extending below the
peritoneal reflection, frequent fistula formation, obstruction,
and high postoperative morbidity and mortality.38 Many con-
sider this form to be misdiagnosed Crohn’s disease.

Noninflammatory Diverticular Disease

Noninflammatory diverticular disease describes those
patients with symptoms of diverticulitis but without associ-
ated inflammation.39 The diagnosis is made at the time of
elective operation when no inflammatory changes are found
in the specimen. This has been reported in 15%–35% of
resections.39 Some would consider this a missed diagnosis
(IBS). However, if that were always the case, then one would
expect a very low resolution of symptoms after resection. In
fact, although a lack of inflammatory changes in the resected
specimen has been associated with lesser degrees of symptom
relief, the success rate is not zero.40–42 One could conclude
that resections are being performed for the right indication but
the wrong pathology, delays in surgery may lead to complete
resolution of previous inflammation, or noninflammatory
diverticular disease is a real entity that sometimes requires
surgical intervention. Careful follow-up on the long-term out-
comes in these patients could go a long way in answering this
question.

The term atypical has been applied to patients with chronic
symptoms who never develop the necessary clinical and lab-
oratory criteria to be judged as having acute diverticulitis. Up
to 24% of these patients are found to lack inflammatory
changes in the resected specimen thus fulfilling the criteria
for noninflammatory diverticular disease. The remaining
members of this group could be considered as having had
acute diverticulitis based on histologic findings of inflamma-
tion. A high percentage of atypical patients (88%) become
pain free at least on short-term (12 months) follow-up.42

Acute Diverticulitis

Acute diverticulitis is heralded by signs and symptoms of
acute inflammation and may be simple (limited to the colonic
wall and adjacent tissues) or complicated (with perforation).
Simple acute disease is usually accompanied by systemic
signs of fever and leukocytosis whereas complicated acute dis-
ease may have the added signs of tachycardia and hypotension.

Complicated acute diverticulitis can be classified according
to the extent of spread of the inflammatory process. A com-
mon classification for diverticulitis with perforation was first
described by Hughes et al.43 in 1963 and slightly revised and
popularized by Hinchey et al.44 in 1978. Stage I diverticulitis
is a localized pericolic or mesenteric abscess, stage II is a con-
fined pelvic abscess, stage III is generalized purulent peritoni-
tis, and stage IV is generalized fecal peritonitis (Figure 18-1).

Chronic Diverticulitis

Patients with chronic diverticulitis remain symptomatic (left
lower quadrant pain) despite standard treatment. It is consid-
ered atypical if systemic signs never develop. With systemic
signs, chronic disease may manifest as recurring, intermittent
episodes of acute disease or as persistent, symptomatic low-
grade disease. This is frequently associated with the presence
of a phlegmon. If resection is performed, there will be evi-
dence of inflammatory changes within the specimen.

Complex Diverticular Disease

Complex diverticulitis refers to disease in those patients who
manifest sequelae of chronic inflammation including fistula,
stricture, and obstruction. Each of these complications will be
addressed later in this chapter.

Natural History

The natural history of diverticular disease is one of increasing
risk with increasing age and a diet low in fiber and high in red
meat. The number and size of diverticula may increase with
age; however, progression from one segment of bowel to
another does not typically occur. The most common location
for complications is in the sigmoid colon. It is unusual for
complications to develop in the proximal colon after resection
of the diseased sigmoid colon.
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FIGURE 18-1. Diagrammatic representation of classification system
for diverticular abscesses in which the cylinders represent the colon,
the circles an abscess, and the arrows perforation. A Hinchey stage
I: localized pericolic or mesenteric abscess. B Hinchey stage II:
confined pelvic abscess. C Hinchey stage III: generalized purulent
peritonitis resulting from perforation of an abscess. D Hinchey
stage IV: generalized fecal peritonitis secondary to free colonic
perforation.



Most patients who develop a first episode of symptomatic
diverticulitis have been asymptomatic until 1 month before
presentation. Most will respond to bowel rest and antibiotics
as an outpatient. It is difficult to reliably estimate how many
outpatients will have recurrent episodes because outpatient
data are generally not reflective of a primary care population.
However, it has been reported that up to 10% of patients with
a first episode who have responded to outpatient management
will develop recurrent or persistent symptoms which will
require hospitalization.45

Data are more readily available on recurrence for patients
who were initially treated as inpatients. But our understanding
of the natural history continues to evolve as antibiotics become
more effective and inpatient status means increasingly severe
disease. These changes make historical data regarding these
issues of less value. In today’s world, inpatients might be
expected to be at a greater risk of recurrence. In fact, 10%–20%
or more of these patients will develop a recurrence.45 Some, but
not all of these patients, will require a second hospitalization.
The interval between acute events may be prolonged (median 5
years).46 After a second hospital admission, up to 70% will con-
tinue with symptoms and more than half of those that require a
third admission will do so within 1 year. The more complicated
the attack, the higher the risk of recurrence.4,14,47–50

It has been estimated that up to 1% of all patients with
diverticulosis will eventually require operative intervention.9

However, with an increasing overall number of individuals
affected with diverticulosis and better antibiotics for managing
infections, this estimate may now be too high.

Presenting Symptoms

Patients with acute diverticulitis typically complain of left
lower quadrant abdominal pain. However, in a patient with a
redundant sigmoid colon, an inflamed segment might present
with pain in the right lower quadrant, thus complicating the
differential diagnosis with appendicitis. The pain is generally
constant in nature, not colicky. Radiation may occur to the
back, ipsilateral flank, groin, and even down the leg. The pain
may be preceded or accompanied by episodes of constipation
or diarrhea. It often is progressive in nature if appropriate
treatment is not instituted.

Historically, age was used as a primary determinant in dis-
tinguishing the most likely etiology of such pain. However, as
increasing numbers of young people are found to have diver-
ticular disease, the overlap between age groups has broadened
and the need for diagnostic acumen has significantly sharp-
ened. Classically, there is no prodromal epigastric pain with
diverticulitis as one might expect to see with appendicitis.

Nausea and vomiting are unusual in the absence of obstruc-
tion, although secondary ileus with abdominal distention is
common in more severe cases. Bleeding is not a typical
associated finding, and, if present, suggests an alternative
diagnosis (e.g., cancer). Symptoms of dysuria or urgency

suggest possible bladder involvement because of an adjacent
inflammatory mass or a colovesical fistula. Pneumaturia,
fecaluria, or passage of gas and stool through the vagina sug-
gest a colovesical or colovaginal fistula, respectively. Fever is
common and proportional to the amount of inflammatory
response present. A high fever suggests a perforation with
abscess or peritonitis.

Occasionally, diverticular disease will present in unusual
ways. These include lower extremity (hip) joint infections of
a chronic nature that culture positive for enteric bacteria.
Other unusual presentations include female adnexal masses
on the left; inflammation/necrosis of the perineum and geni-
talia including complex anal fistula and Fournier’s gangrene;
subcutaneous emphysema of the lower extremities, neck, and
abdominal wall; isolated hepatic abscess caused by enteric
organisms; brain abscess caused by enteric organisms and
cutaneous lesions mimicking pyoderma gangrenosum.51

Physical Findings

Patients presenting with acute diverticulitis will be tender to
palpation in the left lower quadrant and left iliac region. There
may be limited rigidity or localized guarding to deeper palpa-
tion. With resolution of the acute phase, palpation may reveal
a mass in the left lower quadrant A positive psoas sign and/or
obturator sign may reflect retroperitoneal and/or pelvic
involvement of the inflammatory process.

In the event of a gross perforation with development of
fecal or purulent peritonitis, the area of tenderness will spread
throughout the abdomen. Guarding will become prominent
and the abdominal wall will become rigid.

Complications

Bleeding

Bleeding is not recognized as a feature of diverticulitis.
Bleeding related to diverticulosis is discussed in Chapter 20
(Lower Gastrointestinal Hemorrhage).

Perforation

Gross perforation can occur at two levels. If an abscess forms
and then ruptures, purulent peritonitis is the result. If a large
perforation occurs through the diverticulum directly into the
peritoneum, fecal peritonitis is the result. Mixed fecal and
purulent peritonitis may result from the rupture of an abscess
which has an ongoing communication with the bowel lumen.
Clinically, the presentation is that of either abrupt onset of
abdominal pain for a free perforation or an abrupt exacerba-
tion of progressive localized pain in the case of a ruptured
abscess. A pneumoperitoneum is typically seen on abdominal
films or computed tomographic (CT) scan. Rapid progression
to diffuse abdominal pain and rigidity can be expected.
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Abscess

An abscess most often results from the mechanism described
above. Small abscesses less than 1 cm in diameter will fre-
quently resolve with antibiotic therapy. Larger abscesses may
require drainage. CT-guided percutaneous drainage is the pre-
ferred approach when possible because it can convert the high
risks of an urgent operation to a much safer elective operation.

Fistula

The incidence of fistulization reported in the literature ranges
from 5% to 33% depending largely on the type of referral cen-
ter making the report.52 Colovesical fistula is the most com-
mon fistula associated with diverticular disease and
diverticular disease is the most common cause of colovesical
fistula. Other relatively common fistulas associated with
diverticular disease are colocutaneous, colovaginal, and
coloenteric. Most patients who develop a colovaginal fistula
have had a previous hysterectomy. Other fistulas have rarely
been described and include colocolic, ureterocolic, colouter-
ine, colosaphingeal, coloperineal, sigmoido-appendiceal,
colovenous, and even fistulas to the thigh (a variant of a colo-
cutaneous fistula).

The diagnosis of a diverticular fistula is generally clinical.
Many fistulas will not be directly identifiable by imaging stud-
ies. Thus, excess efforts should not be undertaken to try to
radiographically or otherwise demonstrate a fistula. Gas seen
in the bladder on a CT scan in a patient who has not had their
urethra or bladder instrumented is the most sensitive/common
finding with a colovesical fistula. The primary aim of a diag-
nostic workup is not to see the fistula but to determine the eti-
ology [diverticulitis, cancer, inflammatory bowel disease
(IBD), etc.] so that appropriate therapy can be initiated.

Stricture

The development of a phlegmon with repeated attacks of acute
disease or long-term persistent disease may result in a stric-
ture. Although a relatively uncommon complication, patients
will present with constipation, abdominal pain, and bloating. It
is necessary to rule out carcinoma as the true cause of the stric-
ture. Colonoscopy is the first choice to help make this distinc-
tion; however, it is not uncommon for associated bowel
angulation and fixation to prevent endoscopic visualization.
Contrast studies may assist the evaluation in such instances but
resection may be necessary to make a diagnosis.

Obstruction

On rare occasions, complete obstruction may occur. If caused
by diverticular disease, most patients will respond to initial
medical management allowing an elective resection at a later
date. Persistence of an obstruction may require a Hartmann’s
procedure or primary anastomosis with proximal diversion

for management. The successful use of colonic stents to
relieve obstruction secondary to diverticulitis has been
described.53,54 In this setting, the stent is used as a bridge to
surgery with later elective resection. However, the use of
stents in benign disease is controversial. Some investigators
have found a high incidence of complications leading to
emergency surgery for removal of the stent and management
of complications when a stent is used in this setting.55

Ureteral Obstruction

The ureter is infrequently involved with diverticular disease.
When involved, it is most frequently the left ureter. Rarely
diverticular disease has been reported as fistulizing to the
ureter. A stricture may occur but compression is more com-
mon. This can result from retroperitoneal fibrosis secondary
to diverticular inflammation. Most often, this resolves with
resolution of the underlying inflammatory process although
rarely ureterolysis has been advised.56

Phlegmon

A phlegmon represents an inflammatory mass. It may or may
not be associated with a central abscess. A phlegmon can sig-
nificantly complicate the technical aspects of resection.
Many phlegmons will resolve with antibiotic therapy. If
resection is planned because of recurrent episodes of disease,
it is best to treat the acute phlegmon, to resolution if possi-
ble, before resection. On occasion, operation becomes neces-
sary in the face of an acute phlegmon. This situation may be
the source of some descriptions of “malignant” diverticulitis
as earlier described.

Saint’s Triad

Saint’s triad is a described association of diverticulosis,
cholelithiasis, and hiatal hernia. Although it has been sug-
gested that the triad occurs in 3%–6% of the general popula-
tion,47 it is of unknown clinical significance and likely
represents the normal concomitant distribution of these com-
mon maladies.

Diagnostic Tests

Endoscopy

Endoscopy in the face of acute diverticulitis must be under-
taken with extreme caution because of risk of gross perfora-
tion and decreased chance of success for complete colonic
evaluation. It can provide important information before oper-
ation but will change acute management in less than 1% of
cases.57 Generally, in the absence of an urgent indication,
colonoscopy should be delayed until resolution of the acute
episode is complete.
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In the case of elective colonoscopy, the unexpected finding
of acute diverticulitis (manifested as erythema, edema, pus, or
granulation tissue at a diverticula opening) is distinctly
unusual, occurring in just 0.8% of patients. Treatment with
antibiotic therapy for such findings is generally unnecessary
because follow-up has shown that symptoms of diverticulitis
do not develop after the colonoscopy.58

Abdominal X-rays

When used, plain films of the abdomen should be done supine
and upright/left lateral decubitus because the primary value is
to rule out pneumoperitoneum or to assess for a possible
obstruction. However, either of these two complications can
also be assessed with CT scan, so in many centers, the plain
abdominal film is rarely used.

Contrast Studies

Barium or water-soluble contrast studies have proponents for
their use but CT scan offers an examination of much broader
scope in one evaluation making it the preferred imaging study
in many centers. However, because of costs, some clinicians
will use CT scan only if there is clinical suspicion of an
abscess or other complicating feature for which an alternative
to standard bowel rest and antibiotics might be applied. A
water-soluble contrast study can evaluate the lumen of the
bowel if there is concern about distal bowel obstruction. It
may be an important part of the assessment for the possible
use of a stent if malignant disease is suspected.

Contrast studies have been shown to identify fistulas, most
often colovaginal or coloenteric. Some clinicians prefer the
anatomic view of the entire colon provided by BE because it
distinguishes the extent of diverticulosis throughout the colon
and can assess for stricture and colonic length. In most cen-
ters, contrast studies, if used at all, are used in a limited man-
ner to evaluate the anatomy of the colon before an operation.

CT Scan

An important advantage to a CT scan is the ability to document
diverticulitis, even if uncomplicated, when the diagnosis is in
doubt. Studies using CT scan as the initial diagnostic test have
shown that up to 5% of patients admitted for acute diverticuli-
tis have been hospitalized for the incorrect clinical diagnosis.59

It has been demonstrated that CT can recognize and strat-
ify patients according to the severity of their disease. It can
distinguish uncomplicated disease with predictably short
length of stay from complicated disease as defined by
abscess, fistula, peritonitis, or obstruction and a predictably
long length of stay. It also provides information about extra-
colonic pathology and anatomic variation useful for surgical
planning. Early CT-guided drainage of abscesses allows down-
staging of complicated diverticulitis to convert an otherwise
urgent or emergent operation with attendant increases in

morbidity and mortality to the safety of an elective opera-
tion.59 In some selected cases, there may be no need for elec-
tive resection.

Ultrasonography

Transrectal ultrasound (TRUS) has been used in the evalua-
tion of diverticular disease in conjunction with transabdomi-
nal ultrasound (TAUS). Combining TRUS with TAUS reveals
complications not visualized on TAUS alone including
inflamed diverticula. TRUS may be an accurate adjunct for
confirming clinically suspected acute colonic diverticulitis
when the rectosigmoid or perirectal tissues are affected as one
might see in the case of malignant diverticulitis. It helps avoid
false-negative results and defines the severity of disease in the
lower sigmoid colon better than TAUS alone. TRUS may
prove to be a useful adjunct in selected cases of rectosigmoid
diverticulitis and perirectal involvement by diverticular dis-
ease in centers where CT scanning is not readily available.60

Magnetic Resonance Imaging

Preliminary studies using magnetic resonance imaging
colonography have shown a high correlation with CT findings
in patients with diverticular disease without exposure to ion-
izing radiation. Three-dimensional rendered models and vir-
tual colonoscopy can be performed only in the nonacute
setting. These comprehensive three-dimensional models,
rather than BE, may have a role in presurgical planning with
concurrent assessment of the residual colon.61

Differential Diagnosis

The differential diagnosis for diverticular disease includes
IBS, carcinoma, IBD, appendicitis, bowel obstruction,
ischemic colitis, gynecologic disease, and urologic disease.
Of these, IBS is perhaps the most difficult to differentiate in
many patients.

Irritable Bowel Syndrome

In many ways, the distinction between chronic diverticulitis
and noninflammatory diverticular disease relies on the pathol-
ogist whereas the distinction between noninflammatory diver-
ticular disease and IBS relies on the diagnostic acumen of the
clinician and the long-term outcomes of resection. Because of
the prevalence of diverticular disease, many patients with IBS
will have concomitant diverticular disease. However, because
diverticular disease is usually asymptomatic, the presence of
diverticulosis in these patients will often not be the source of
their symptoms but rather just a source of confusion in the dif-
ferential. It is helpful to be familiar with the Rome II criteria
(Table 18-2) for the diagnosis of IBS in order to sort through
this differential.
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Colon Neoplasia

Distinguishing diverticular disease from cancer can be diffi-
cult. Imaging techniques can provide significant diagnostic
assistance, but occasionally a resection is necessary to be cer-
tain. Several features of BE studies support a diagnosis of
diverticular disease including preservation of the mucosa,
long strictures, and the presence of diverticula. A BE is pre-
ferred by some clinicians to assess the extent of the divertic-
ulosis and evaluate the length of the colon before resection.
Although colonoscopy can frequently resolve this issue, it is
not always successful because of acute angulations or nar-
rowing of the lumen. CT evaluates the entire abdomen, can
identify concurrent disease, and may give clues as to the
underlying colonic pathology.

The increasing incidence of colonic neoplasia with increas-
ing age parallels that of diverticular disease. Polyps and can-
cer must be considered whenever a diagnostic workup for
diverticular disease is begun. Although unusual, cases of ade-
nocarcinoma arising within a diverticulum have been
reported.62 Because colonic diverticula are thin walled, con-
taining only mucosa and serosa, early penetration by cancer is
likely, leading to advanced stages with small primary lesions.

Although historically diverticular disease is not believed to
have an etiologic link to colon cancer, a causal association has
been identified between left-sided colon cancer and divertic-
ulitis. In a review of 7159 patients from the Swedish Cancer
Registry, patients with diverticulitis had a long-term increased
risk of left-sided colon cancer compared with patients with
asymptomatic diverticulosis (odds ration = 4.2).63–65

Inflammatory Bowel Disease

Crohn’s disease can be a particularly difficult differential to
make. Both Crohn’s and diverticular disease may present with

similar complications including fistulas, phlegmons, and
abscesses. Rectal involvement, anal disease, extracolonic
signs, and bleeding suggest Crohn’s. Recurrent “diverticuli-
tis” requiring a repeat resection should always raise the ques-
tion of possible Crohn’s disease.66 Ulcerative colitis is rarely
a significant differential problem because bleeding is not a
prominent symptom of diverticulitis and a simple endoscopic
examination showing inflammation within the rectum should
suffice to rule out diverticular disease. In the unusual circum-
stance in which diverticulitis and ulcerative colitis both exist,
treatment should be targeted to both entities simultaneously.

Other Colitides, Appendicitis, Gynecologic
and Urologic Disease

Endoscopy can be an important adjunct in differentiating
IBD, ischemic colitis, and other forms of colitis although cau-
tion must be used in the acute setting. A major advantage of
the CT scan is the ability to evaluate for many of the other
potential differentials including appendicitis, gynecologic and
urologic disease.

Associated Conditions

There is such a high incidence of diverticulosis among
patients with autosomal dominant polycystic kidney disease
that some consider it an extrarenal manifestation.67 These
patients undergoing renal transplantation are at particularly
high risk for devastating infectious complications because of
their immunocompromised state. Many transplant centers
recommend prophylactic sigmoid resection in those polycys-
tic kidney patients scheduled for transplantation with a docu-
mented history of diverticulitis.67–70

Uncommon Presentations

Diverticulitis in Young Patients

Young patients with diverticular disease are usually male,45,71

obese,72,73 and have a higher incidence of right-sided diverti-
culitis.74,75 Young patients undergoing operation are fre-
quently misdiagnosed preoperatively72,73,76 with appendicitis
being the most common misdiagnosis.76 Historically, divertic-
ular disease in patients younger than 50 years of age has been
described as more virulent and with more serious complica-
tions.45,72,77–79 Many recommend that patients younger than
age 50 have an elective resection after a single episode of
acute disease. Recent evidence is mixed.

In some series, young people present with more severe dis-
ease at first presentation74,77–79 but less frequently have a
resection at that time. Reasons for this include missed diag-
noses and rapid response to therapy. With fewer resections for
more complex disease, a higher percentage of young patients
return with delayed complications and the appearance of
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TABLE 18-2. The Rome II criteria for IBS

IBS can be diagnosed based on at least 12 weeks (which need not be consec-
utive) in the preceding 12 months, of abdominal discomfort or pain that
has two of three of these features:

1. Relieved with defecation; and/or
2. Onset associated with a change in frequency of stool; and/or
3. Onset associated with a change in form (appearance) of stool.

Symptoms that cumulatively support the diagnosis of IBS:
1. Abnormal stool frequency (>3 stools per day or <3 stools per week)
2. Abnormal stool form (lumpy/hard or loose/watery stool)
3. Abnormal stool passage (straining, urgency, or feeling of incomplete

evacuation);
4. Passage of mucus
5. Bloating or feeling of abdominal distension

Red Flag symptoms that are not typical of IBS:
1. Pain that often awakens/interferes with sleep
2. Diarrhea that often awakens/interferes with sleep
3. Blood in stool (visible or occult)
4. Weight loss
5. Fever
6. Abnormal physical examination



more aggressive disease. Elective resection after the first
episode of diverticulitis is thus advised.77–79

Others have recommended elective resections at a younger
age to avoid the increased morbidity and mortality associated
with urgent or emergent surgery in the elderly (0% versus
34.9%).80 Some recommendations for elective resection in the
young patient are based on cost savings related to definitive
surgical management versus the higher costs of ongoing med-
ical treatment for recurring disease.81 These types of recom-
mendations assume a high risk of recurrent disease.

There is evidence that diverticular disease in young patients
is changing. It is not as rare as it used to be72,82,83 and contin-
ues to become more common.83 Recent evidence suggests
there is not increased risk of complications from diverticular
disease in the young.73,75,76,82–86 Based on these findings,
resection after a single episode of diverticulitis is not recom-
mended.

Data are difficult to interpret because the presentations of
diverticular disease are so varied and most studies are small
and retrospective with risks of unrecognized selection bias.
However, it does seem that diverticular disease is more com-
mon in young patients than generally recognized. Obesity
may be a risk factor, probably related to diet. Diets high in
fiber are less likely to result in obesity as well as diverticular
disease.

The issue of male predominance could be a result of missed
diagnoses in females. Young females frequently have a gyne-
cologic focus of attention placed on causes of abdominal pain
other than diverticular disease and accentuated by the general
poor recognition of the prevalence of diverticular disease in
younger patients.

Current recommendations for resection are based on the
predicted risk of developing a serious complication that
would lead to emergency surgery with increased morbidity
and mortality and frequent use of colostomy in this setting.
To improve management, we must become better at predict-
ing who is at risk for recurrent disease. Age alone does not
seem to be a reliable factor. The use of CT to identify
“severe” or “complex” diverticular disease seems most
promising.

The risk of complications within 5 years of a first attack of
diverticulitis exceeds 50% if CT shows severe diverticulitis at
the initial episode.86 Mild findings on CT can be defined as
localized thickening of colonic wall and inflammation of peri-
colic fat. Severe findings are defined as abscess and/or extra-
luminal air and/or extraluminal contrast. In a recent study, the
incidence of remote complications was the highest (54% at 5
years) for young patients with severe diverticulitis on CT and
the lowest (19% at 5 years) for older patients with mild dis-
ease. Young age and severe diverticulitis taken separately
were both statistically significant factors of poor outcome (P
= .007 and .003, respectively), although age was no longer
significant after stratification for disease severity on CT (P =
.07).86 Other studies have shown similar risks associated with
complex disease on CT.85,87

Rectal Diverticula

Rectal diverticula are rare. They are typically true diverticula
because they include the muscular layer of the rectum in their
wall, and are frequently solitary. Inflammation can generally
be managed with antibiotics.

Cecal and Right-sided Diverticulitis

Right-sided diverticular disease is much more common in the
Far East than in the West, representing 35%–84% of divertic-
ula in that region. Patients present an average of 20 years
younger than with sigmoid diverticulitis. Classically, cecal
diverticula are described as true diverticula containing all lay-
ers of the bowel wall. However, most cecal diverticula actu-
ally are false and frequently not solitary.

It is estimated that 13% of patients with cecal diverticulo-
sis develop diverticular inflammation. Cecal diverticulitis can
be graded according to the extent of the inflammation. Grade
I disease refers to an easily recognizable projecting inflamed
cecal diverticulum. Grade II is an inflamed cecal mass. Grade
III encompasses a localized abscess or fistula. Grade IV is a
free perforation or ruptured abscess with diffuse peritonitis.
Cecal diverticulitis is correctly diagnosed preoperatively only
5% of the time. Appendicitis is the preoperative diagnosis in
more than two-thirds of cases.88 Intraoperative diagnosis is
relatively easy with Grade I and to a lesser extent with Grade
II disease. Most episodes of cecal diverticulitis presenting
with Grade III or Grade IV disease are misdiagnosed intraop-
eratively as perforated carcinoma.

If a correct diagnosis of uncomplicated cecal diverticulitis
can be made preoperatively, then antibiotics and treatment
similar to left-sided disease is appropriate. This is rare, how-
ever. When discovered intraoperatively, the options for treat-
ment include: 1) appendectomy, nonresection of the
diverticulum and postoperative antibiotic therapy; or 2) appen-
dectomy with diverticulectomy for Grade I and identifiable
Grade II disease. For not readily identifiable Grade II, Grade
III, and Grade IV disease, failed treatment, or when cancer is
a consideration, right hemicolectomy is the procedure of
choice. Appendectomy should always accompany nonresec-
tion or diverticulectomy whenever the base of the appendix is
not inflamed. This is to avoid confusion at a later date.89,90

Giant Colonic Diverticulum

Giant diverticula of the colon are rare entities associated with
sigmoid diverticular disease. They are generally pseudo-
diverticula with inflammatory rather than colonic mucosal
walls. They usually arise off of the antimesenteric border of
the sigmoid colon. The mechanism of formation is unknown
but they have been reported as large as 30–40 cm.91,92 Twelve
percent occur in patients younger than age 50.

Diagnosis is by plain film of the abdomen which shows a
large, solitary, gas-filled cavity. Communication with the
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colon can be demonstrated with contrast enema. The differential
includes congenital duplication of the colon, cholecystenteric
fistula, colonic volvulus, emphysematous cholecystitis,
infected pancreatic pseudocyst, pneumatosis cystoides intesti-
nalis, Meckel’s diverticulum, intraabdominal abscess, giant
duodenal diverticulum, dilated intestinal loop, gastric dilata-
tion, tuboovarian abscess, and mesenteric cyst.93

Most patients will present with vague symptoms of abdom-
inal discomfort or pain and a soft, mobile abdominal mass. A
few patients will present with one of the known complications
which include perforation, sepsis, intestinal obstruction, or
volvulus. The natural history is slow enlargement over
time. The treatment of choice is resection of the diverticulum
and adjacent colon at time of diagnosis if the patient is
symptomatic.

Diverticular Disease of the Transverse Colon

This is an exceedingly rare condition. Clinical presentation
most often mimics appendicitis, cholecystitis, or, less fre-
quently, ischemic or Crohn’s colitis. It is reported to occur in
a younger age group than sigmoid disease and is more com-
mon in females. Treatment parallels that of sigmoid divertic-
ulitis; however, resection is usually performed because a
preoperative diagnosis is more difficult and a carcinoma fre-
quently cannot be ruled out.

Treatment

Medical and Dietary Management

The primary management of asymptomatic diverticular dis-
ease is diet. The goal of dietary manipulation is to increase the
bulkiness of stool thus increasing lumen size, decreasing tran-
sit time, and decreasing intraluminal pressures. This
decreases segmentation which has been described as a signif-
icant factor in the development of diverticular disease. The
ideal amount of fiber is not known; however, the recom-
mended daily amount is 20–30 g. In general, fiber can be
obtained by consuming foods high in fiber or through supple-
mentation with one or more of a large variety of bulk laxa-
tives. Epidemiologic evidence strongly suggests a diet high in
fiber can reduce the risk of developing diverticulosis. What is
less clear is whether a high fiber diet can prevent diverticuli-
tis and its complications in patients who already have diver-
ticulosis. Recent evidence is building in support of this
concept.94–97

Acute Diverticulitis

In the absence of systemic signs and symptoms (high fever,
marked leukocytosis, tachycardia, and hypotension), most
patients experiencing symptoms of diverticulitis will respond
to a regimen of bowel rest and antibiotics as outpatients. Diet

is usually restricted to low residue or clear liquids during the
acute illness but with resolution of the acute symptoms, a high
fiber diet should be instituted. There is no need to restrict the
ingestion of seeds or hulls because there are no data to sub-
stantiate this practice.

Appropriate antibiotics should be instituted to include cov-
erage of Gram-negative and anaerobic bacteria. The most pre-
dominant organisms cultured from acute diverticular abscess
and peritonitis include the aerobic and facultative bacteria
Escherichia coli and Streptococcus spp. The most frequently
isolated anaerobes include Bacteroides spp. (B. fragilis group),
Peptostreptococcus, Clostridium, and Fusobacterium spp.98

The use of anticholinergics as adjunctive therapy is based
on theoretically reducing pain related to spasm and hyper-
motility in the sigmoid colon. Efficacy has not been proven.

Signs of more advanced disease including marked leukocy-
tosis, high fever, tachycardia, or hypotension as well as a
physical examination demonstrating more advanced intraab-
dominal pathology, dictate a need for inpatient management.
Patients admitted for inpatient care will usually undergo a
baseline CT scan which can confirm the diagnosis, rule out
potential alternative diagnoses, and evaluate for complicated
disease that would require a change in initial management.59

Antibiotics should be administered via an intravenous
route. Generally the patient will be placed NPO (nothing by
mouth) until there is evidence that clinical progress is being
made and surgery will not be necessary. The diet is then grad-
ually advanced from clear liquids and then to low residue for
a variable period of time before reinstituting a high fiber diet.
Symptoms should improve within 24–72 hours. Failure to
improve should prompt further diagnostic workup including
repeat CT scan and reevaluation of the need for alternative
interventions such as operation or abscess drainage.
Worsening of the patient’s clinical condition, particularly pro-
gression to generalized peritonitis, should prompt urgent
operative management.

Surgical Management

The surgical management of diverticular disease is replete
with varied options that allow for customizing an operation to
meet the needs of the individual patient. A thorough knowl-
edge of these options and the indications for each are neces-
sary for the surgeon managing these cases. The goal should
always be to manage a complex patient in a way that will
maximize the opportunity to avoid emergency surgery in
favor of an elective resection.

Surgical options include primary resection with anastomo-
sis with or without proximal diversion, resection with proxi-
mal colostomy, and oversewing of the rectal remnant
(Hartmann’s procedure) or mucous fistula (Mikulicz opera-
tion), simple diversion with drainage of the affected segment,
diversion with oversewing of the perforation site, and, rarely,
subtotal colectomy. Adjunctive measures include on-table
lavage and the option of a laparoscopic approach.
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The historical discussion of these options would include the
use of a three-stage approach with diversion and drainage fol-
lowed by a second operation for resection and a third operation
for reestablishment of intestinal continuity. A modification of
this approach includes oversewing of a visible site of perfora-
tion with an omental patch as a part of the initial operation.99

Alternatives include a two-stage approach consisting of a
Hartmann’s or Mikulicz procedure followed by a second oper-
ation for reestablishment of intestinal continuity and resection
with primary anastomosis, with or without proximal diversion,
as a single operation. For the most part, today’s discussions
revolve around the relative merits of a one-stage versus a two-
stage approach in acute cases requiring urgent or emergent
surgery.100–102 The three-stage approach is unlikely to be used
except in the most extreme cases of medical instability.103,104

The following sections will discuss the applications of these
approaches to the various presentations of diverticular disease
including both chronic and acute forms. Special consideration
will be given to the management of intraabdominal abscess.

Intraabdominal Abscess

For a patient found to have an abscess, there is much clinical
evidence supporting the advantages of percutaneous drainage
and the conversion of an emergent operation with its attendant
increased morbidity and mortality to the relative safety of
elective operation.59,105 An abscess not responding to medical
management should be drained percutaneously or transrec-
tally as appropriate to its location (Figure 18-2).

If drainage cannot be accomplished nonoperatively or if
drainage is performed but fails to resolve systemic signs and
symptoms, operation is indicated. Generally, the clinical sce-
nario in this situation would be that of an advanced Hinchey
class II. Although it is possible that intraoperative findings
would support a resection with primary anastomosis with or
without proximal diversion, it is more likely that a
Hartmann’s resection will be required.

Indications for Surgery for Acute Disease

The indications for surgery of acute disease include: 1) failure
to respond to nonoperative management including a persistent
phlegmon, failure of percutaneous or transrectal drainage of
an abscess or increasing fever, leukocytosis, tachycardia,
hypotension, signs of sepsis, or a worsening physical exami-
nation; 2) free perforation with peritonitis; and 3) obstruction
that does not resolve with conservative therapy. Perforation
without peritonitis may not require operation (Figure 18-3).

Surgical Procedures

For acute disease, the choice of operation is highly dependent
on the degree of inflammatory response encountered at the
time of operation. Because most acute disease can be
managed nonoperatively (including the percutaneous
drainage of most abscesses), the fact that an operation has

become necessary suggests rather advanced pathology and
the need to be conservative. In general, most Hinchey class I
and some class II disease can be managed with a one-stage
procedure (resection and anastomosis) if the patient is stable,
the extent of contamination is limited, and adequate bowel
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preparation is possible,100,106 recognizing, however, that the
necessity of mechanical bowel preparation in elective colon
resections has been recently questioned.107 Proximal diver-
sion may be appropriate. Most cases of Hinchey class III and
IV disease will require a two-stage approach. Some recent
evidence suggests a possible role for resection with primary
anastomosis and proximal diversion in highly selected cases
without gross fecal contamination.100,103

A major disadvantage of a two-stage procedure is that
35%–45% of patients never have their colostomy closed.
Women are more likely than men to not have closure.108,109

However, in patients with preexisting incontinence, a
Hartman’s pouch should be the procedure of choice. For
patients who do not undergo closure of their stoma, it is crit-
ical that their rectal stump undergo scheduled surveillance for
neoplasia as the remaining rectum has the same risk for neo-
plasia as the remainder of the colon.110

Complications

Predictors of complications from resection for diverticular
disease include advanced age (older than 70–75 years), two or
more comorbid conditions, obstipation at initial examination,
the use of steroids, sepsis, obesity,103,111,112 and emergent
rather than elective resection. Complications of resection

include anastomotic leak and hemorrhage. The prevalence of
leak from a low intraperitoneal anastomosis is generally con-
sidered to be between 2% and 5%.113 Such leaks can lead to
localized or systemic sepsis without an abscess, an abscess
with or without sepsis, peritonitis, and stricture. The diagno-
sis is dependent on a high index of suspicion on the part of the
surgeon and quick response to any unusual signs of sepsis.
Fever, vague abdominal pain, diarrhea, obstructive symptoms,
oliguria, prolonged postoperative ileus, and sepsis all should
raise the concern of a leak. The diagnosis is usually confirmed
by water-soluble contrast enema and/or CT scan with intra-
venous, oral, and rectal contrast.

A contained leak without an abscess can usually be man-
aged with intravenous antibiotics and response assessed. Free
extravasation of contrast failure to respond to treatment within
24–48 hours or initial severe sepsis or peritonitis requires
exploration with resection of the anastomosis and proximal
diversion. Repair of the anastomosis with proximal diversion
is usually unsatisfactory because of the high risk for recurrent
leak in this inflammatory setting. An exception would be a
“pin-hole” leak with limited inflammatory response which
may be managed with repair, colonic lavage, and proximal
diversion.

A leak that results in an abscess can generally be managed
with percutaneous or transrectal drainage. Again, failure to
respond will require laparotomy, take down of the anastomo-
sis, and proximal diversion.

A colocutaneous fistula related to a diverticular resection
will usually respond to nonoperative measures. Provided that
there is no distal obstruction or foreign body and that Crohn’s
was not the cause of the original symptoms, spontaneous clo-
sure should be anticipated. Important steps to take to facilitate
this closure include drainage of any undrained abscess, atten-
tion to nutritional needs, and appropriate wound care.

Stricture is an unusual complication related to diverticular
resections unless the underlying process is Crohn’s disease. In
the rare instance when stricture does occur, the likely etiolo-
gies include ischemia or localized sepsis caused by confined
leak. Such strictures can usually be managed by dilatation
with a hydrostatic balloon or rigid proctoscopy but occasion-
ally will require a formal restapling or resection.

Ureteral injuries are reported to occur in 1%–10% of
abdominal surgeries.114 Early identification of any injury is
the key to preventing significant morbidity. Although ureteral
stents have not been shown to decrease the rate of injury, they
do improve intraoperative identification of the ureters and the
early identification of any ureteral injury.115 The decision to
place ureteral stents before operation should be a function of
clinical suspicion and the extent of retroperitoneal inflamma-
tion on CT scan.

General postoperative complications related to colon and
rectal surgery and specifics related to the recognition and
management of the specific complications mentioned above
are discussed more thoroughly in Chapter 10, Postoperative
Complications.
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FIGURE 18-3. This CT scan shows a small pneumoperitoneum ante-
riorly. There was not physical evidence of peritonitis. This patient
was managed nonoperatively with intravenous antibiotics.



Indications for Surgery for Recurring and 
Chronic Disease

Patients with multiple, recurrent episodes of acute diverticuli-
tis documented by CT scan should be considered for resec-
tion. The practice parameters of the American Society of
Colon and Rectal Surgeons states that elective resection
should be considered after one or two well-documented
attacks of diverticulitis depending on the severity of the attack
and age and medical fitness of the patient. Patients with com-
plicated diverticulitis should be considered for resection after
one attack.116 The ultimate goal is to perform an operation
electively rather than as an emergency. This requires correctly
predicting those patients that are most likely to end up with a
serious complication as a result of their disease. One sugges-
tion has been to resect after one episode of diverticulitis in
young patients (generally younger than 40–50 years).

It is now doubtful that age itself should be a primary con-
sideration in the decision to operate. The literature is mixed
with proponents of a more aggressive approach to the disease
in young patients45,72,74,77–79,81 and those that believe age alone
does not significantly increase risk.71,73,75,76,80,82–84 Other fac-
tors apply, most of which are not age related.

CT evidence of complicated or “severe” disease has been
one of those criteria that have shown some promise in predict-
ing risk. Abscess, extraluminal air, and extraluminal contrast
have been associated with an increased risk of poor outcome
from medical management regardless of age.85,87

Another approach is to identify specific groups of patients
(other than age) who are at increased risk. Immuno-
compromised patients are one group that is at particular risk
for poor outcome.33 The risk is attributable to a higher inci-
dence of free perforation and more severe inflammatory com-
plications when perforation does occur. Patients with
autosomal dominant polycystic kidney disease undergoing
renal transplant are a very high risk group.67–70 Prophylactic
resection in such patients with a history of any diverticulitis is
recommended.

Recent data have suggested that the recommendation for
resection after two episodes of diverticulitis treated as an
inpatient may result in too many patients undergoing resec-
tion thereby increasing the total cost of health care.
Performing resection after the third episode of diverticulitis
results in significant cost savings.117 Performing resection
after four documented episodes rather than after two results in
fewer deaths, fewer colostomies, and additional cost savings
of more than $5000 per patient in those younger than 50.118

Others question the role of elective resection at all because of
the high success rate of nonoperative management and the
large percentage of patients presenting with urgent surgical
disease that have no previous history of diverticulitis.119,120

This mirrors the experience of one of the authors (S.M.G.) in
which it has not been found necessary to resect all patients
with complicated disease, even after percutaneous drainage of
diverticular abscesses.

Surgical Procedures

Patients undergoing resection for chronic disease will almost
always be candidates for single-stage resection with primary
anastomosis. Additionally, patients returning for closure of a
colostomy after initial diversion and drainage, diversion with
oversew of perforation, or diversion with resection via either
Hartmann’s or a Mikulicz procedure, can all typically be man-
aged with one additional operation only.

Complications

The complications related to operation for chronic disease in
many ways parallel those already discussed for acute disease.
In addition, a noted complication of operating on chronic dis-
ease is failure to achieve symptomatic relief. This usually
results from a missed diagnosis of Crohn’s disease or IBS.
Any “recurrence” of symptoms after resection for chronic
diverticulitis should raise the suspicion of this possibility. The
presence of functional bowel symptoms preoperatively in this
group of patients has been associated with poorer functional
results postoperatively.121

Management of Fistula

The general principle of management is resection of the
colon, usually with primary anastomosis. Treatment of
the other involved organ/site varies. For the bladder, simple
drainage of the bladder with an indwelling urethral catheter
for 5–7 days is advised. No treatment of the vagina is required
in most circumstances. Cutaneous fistulas will usually close
by delay or secondary intention. Enteric fistulas require repair
or resection of the involved small bowel or colon. Ureteral
drainage for fistulas to the ureter, observation or hysterectomy
for uterine fistulas, salpingo-oophorectomy for fistulas to the
tubes, and appendectomy would be the most common treat-
ments for uncomplicated fistulas of the other less common
varieties. If there is any question of cancer, an en bloc resec-
tion of a portion of the involved organ must accompany the
resection.

Occasionally nonoperative management is appropriate
when symptoms are minor or when the patient is at otherwise
too great a risk for other health reasons. The use of long-term
suppressive antibiotic therapy in selected patients with
colovesical fistula has been shown to eliminate symptoms and
prevent complications related to the fistula until death from
other causes.122

Techniques for Appropriate Resection

The practice parameters of the American Society of Colon
and Rectal Surgeons set out several general recommendations
regarding resection of diverticular disease. For elective resec-
tions, all thickened, diseased colon, but not necessarily the
entire proximal diverticula-bearing colon, should be removed.
It may be acceptable to retain proximal diverticular colon as
long as the remaining bowel is not hypertrophied. All of the
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sigmoid colon should be removed. When anastomosis is
elected, it should be made to normal rectum and must be free
of tension and well vascularized.123 The single most important
predictor of recurrence after sigmoid resection for uncompli-
cated diverticulitis is an anastomosis to the distal sigmoid
colon rather than the rectum.124

Laparoscopic Surgery

The role of laparoscopy in the management of diverticular
disease is evolving. Recent data suggest decreased overall
costs associated with laparoscopic resections when compared
with open resections.125,126 Patients who are converted from
laparoscopic to open procedures are a concern with regard to
added costs but conversion rates are less than 20% in experi-
enced centers, and are somewhat125–131 predictable128,131 and
thus probably avoidable in many instances.128 Higher conver-
sion rates are associated with more complex disease.132

Recurrence rates match those for open procedures,129,131,132

and length of stay is shorter125,126 and complications fewer.126

As data continue to accumulate, it seems that laparoscopic
surgery will have a significant role in the management of
diverticular disease.

Appendix: Practice Parameters 
for the Treatment of Sigmoid 
Diverticulitis

Prepared by The Standards Task Force, The American
Society of Colon and Rectal Surgeons.

The initial evaluation of a new patient with suspected acute
diverticulitis should include a problem-specific history and
physical examination; a complete blood count, urinalysis, and
plain abdominal radiographs may be useful in selected clini-
cal scenarios. Computerized tomography scan of the
abdomen and pelvis is usually the most appropriate imaging
modality in the assessment of suspected diverticulitis.
Contrast enema x-ray, cystography, ultrasound, and
endoscopy are sometimes useful in the initial evaluation of a
patient with suspected acute diverticulitis.

Nonoperative treatment typically includes dietary modifi-
cation and oral or intravenous antibiotics. Radiologically
guided percutaneous drainage is usually the most appropriate
treatment for patients with a large diverticular abscess.

After resolution of an initial episode of acute diverticulitis,
the colon should be adequately evaluated to confirm the diag-
nosis. Colonoscopy or contrast enema x-ray (probably with
flexible sigmoidoscopy) is appropriate to exclude other diag-
noses, primarily cancer, ischemia, and inflammatory bowel
disease.

Urgent sigmoid colectomy is required for patients with dif-
fuse peritonitis or for those who fail nonoperative manage-
ment of acute diverticulitis. The decision to recommend
elective sigmoid colectomy after recovery from acute diverti-

culitis should be made on a case-by-case basis. Elective colon
resection should typically be advised if an episode of compli-
cated diverticulitis is treated nonoperatively. The resection
should be carried proximally to compliant bowel and extend
distally to the upper rectum. When a colectomy for diverticu-
lar disease is performed, a laparoscopic approach is appropri-
ate in selected patients.

Reprinted from Dis Colon Rectum 2006; 49: 939–944.
Copyright © 2006. All rights reserved. American Society of
Colon and Rectal Surgeons.
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Colonic Volvulus
Michael D. Hellinger and Randolph M. Steinhagen

Introduction/Historical Perspective

Volvulus of the bowel refers to a twisting or torsion of the
intestine about its mesentery. The term volvulus, which may
involve any segment of the intestinal tract from stomach to rec-
tum, is a Latin word for twisted used by the Romans to signify
this condition.1 Volvulus of the colon usually occurs in the
sigmoid or cecum, but may involve any segment of colon. In
addition, synchronous volvulus of the sigmoid and cecum,2 or
sigmoid and ileum may occur.3 In the United States, volvulus
represents a rare cause of intestinal obstruction, encompassing
less than 5% of large bowel obstructions. However, worldwide
it is a much more common form of large bowel obstruction,
representing more than 50% of the cases in some countries.4–6

The first record of colonic volvulus is found in the Ebers
Papyrus from ancient Egypt. This record stated that either
volvulus would spontaneously reduce or the segment of bowel
would “rot in his belly.” The writings further document that if
this condition did not resolve, the patient should be prepared
for remedies to induce detorsion. As early as 1500 BC, there-
fore, it was recognized that detorsion was crucial for resolution
of this condition. Even in ancient times, a high fiber diet was
believed to be contributory to the development of volvulus. At
that time, treatment was directed at symptoms and relief of the
obstruction. External manipulation combined with purgatives
was the treatment of the times. Hippocrates advocated use of a
10-digit long suppository and air blown into the anus with a
metal worker’s bellows. This is perhaps the earliest predeces-
sor to today’s sigmoidoscopic decompression.1,7

During subsequent years, reports concerning colonic
volvulus were infrequent. It was not until the 19th century,
when investigators began attempting to determine causes of
disease, that this entity was discussed further. Perhaps the fact
that volvulus was not recognized as a cause of colonic
obstruction was accounted for by the rarity of the diagnosis
before the 1800s. In 1872, Crise reported 12 cases, and in
1884 Treves reported 34 cases of colonic volvulus. In 1894,
Obalinski recognized regional variations in frequency of
volvulus.1,7,8

Throughout most of the 19th century, management was
nonoperative. Operative intervention was reserved for life-
threatening situations. High mortality rates for intestinal
operations in the face of obstruction were the reasons cited in
avoiding surgery. With advances in anesthesia and antisepsis,
surgical procedures were developed. In 1883, Atherton per-
formed the first successful operative detorsion of a sigmoid
volvulus in the United States. The next year, Treves recom-
mended colectomy for volvulus complicated by gangrene. By
1889, in fact, all of the surgical options for volvulus, includ-
ing detorsion, -pexy, and resection with or without stoma, had
been described.1,7

Early in the 20th century, with improvements in early diag-
nosis and rapid therapy, mortality rates began to decrease and
surgical therapy became the mainstay. Mortality rates
decreased from 30%–60% to under 20%. Mortality for gan-
grenous bowel remained high (30%–40%), reflecting a delay
in diagnosis and treatment. Moynihan’s statement in 1905
that a mortality of greater than 10% is the mortality of delay
had been confirmed in many series.1,7 Until the mid-20th cen-
tury, immediate surgical intervention was the standard of care.

In 1947, Bruusgaard, from Norway, challenged the routine
surgical approach, and reported a success rate of 86% for non-
operative reduction of sigmoid volvulus with proctoscopic
decompression and placement of a rectal tube.9 This paved the
way for today’s therapeutic algorithms in the management of
colonic and specifically sigmoid volvulus.1,7 Finally, with wide-
spread use of flexible endoscopy, many authors have reported
successful detorsion and decompression of all forms of colonic
volvulus using the colonoscope or flexible sigmoidoscope.10–15

Because of high recurrence rates, these endoscopic methods are
currently recommended as definitive treatment only for very
high-risk individuals who are too ill to undergo surgery, and as
a temporizing measure until eventual surgery under more con-
trolled conditions for all other patients.1,7,9,14–16

The differential diagnosis of colonic volvulus encompasses
any cause of colonic distention. This includes all of the
mechanical as well as the nonobstructive causes. Mechanical
causes include colonic and extracolonic neoplasms, as well as
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benign entities such as diverticulitis and inflammatory bowel
disease. Nonobstructive causes include colonic pseudo-
obstruction (Ogilvie’s syndrome), and various intraabdominal
processes that may result in an intestinal paralysis. In addi-
tion, Hirschsprung’s disease must also be considered.5,6,17

Cecal Volvulus

Incidence and Epidemiology

Worldwide, cecal volvulus accounts for 40%–60% of all
colonic volvuli. Originally described in 1837 by Rokitansky,
it remains, however, an uncommon cause of intestinal
obstruction. The worldwide incidence is estimated at 2.8–7.1
per million people per year. Most reported cases occur in
younger individuals with a predilection for females.18–20 In a
review of the published literature between 1959 and 1989,
Rabinovici et al.19 found a mean age of 53 years and a female
to male ratio of 1.4:1.

Pathogenesis/Etiology

True cecal volvulus is actually an axial torsion of the cecum,
terminal ileum, and ascending colon about its mesentery
(Figure 19-1A). A variant, cecal bascule (Figure 19-1B), occurs
when the cecum folds anteriorly over the ascending colon with-
out an axial twist. This represents approximately 10% of cases
of cecal volvulus. Review of patient characteristics indicates
that there is a high rate of prior abdominal operations in
patients who subsequently develop cecal volvulus, and previ-
ous surgery has been considered to be a potential causative fac-
tor. A clear prerequisite is a mobile cecum and ascending colon.
A congenital component involves lack of fixation of the right
colon, which then assumes an intraabdominal position.4,18–20 In
fact, a cadaver study revealed an 11% incidence of freely
mobile right colons, and a 26% incidence of cecal mobility suf-
ficient to allow folding. The authors concluded that 37% had
cecums mobile enough to allow for volvulus.4

However, because cecal volvulus is so rare, factors other
than cecal mobility must be involved. Prior abdominal sur-
gery with colonic mobilization, recent surgical manipulation,
adhesion formation, congenital bands, distal colonic obstruc-
tion, pregnancy, pelvic masses, extremes of exertion, and
hyperperistalsis have all been implicated.4,18–20 During
abdominal surgery, excessive mobilization or manipulation of
the cecum and ascending colon or placement/withdrawal of
packs may precipitate postoperative volvulus.4 Previous
reports of cecal volvulus reveal that 30%–70% of patients had
undergone prior surgery.19,20 In the long term, an adhesive
band may act as a fulcrum for a previously mobilized ileum
and right colon to rotate axially. Displacement of the cecum
by an enlarged uterus or pelvic mass may also promote volvu-
lus. In fact, several series report that 10% of patients with
cecal volvulus are pregnant at the time of presentation.4,20

Clinical Presentation

Symptoms and signs of cecal volvulus are that of small bowel
obstruction. The majority of patients present with abdominal

FIGURE 19-1. A Schematic illustration of a cecal volvulus. 
B Schematic illustration of a cecal bascule.



pain, distention, constipation, nausea, and vomiting. Abdominal
distention is less marked than with more distal forms of
colonic volvulus. The presentation may be that of an acute
obstruction or one of an intermittent or recurrent pattern. In
the intermittent pattern, because duration of symptoms is
brief, diagnosis may be quite difficult. Acute volvulus results
in a closed loop cecal obstruction and distal small bowel
obstruction. This may progress to a more fulminant presenta-
tion when ischemia and gangrene develop. At that point, the
patient will present with peritoneal signs and systemic mani-
festations of an acute abdominal process. Before onset of gan-
grene, fever and leukocytosis are unreliable factors.17–19,21

Diagnosis

The diagnosis is most often made on the basis of the combi-
nation of clinical presentation and plain abdominal films or
barium enema. Plain films may identify the classic coffee bean
deformity directed toward the left upper quadrant (Figure 19-
2A). If not, barium enema may reveal a “bird’s beak” or col-
umn cut-off sign in the right colon (Figure 19-2B).4,17–19 In the
review by Rabinovici et al., 53% of cases were diagnosed pre-
operatively with clinical evaluation combined with radiologic
investigation. The diagnosis was suspected in 46% of plain
films, and barium enema was diagnostic in 88% of cases when
obtained. However, 47% were not diagnosed until laparo-
tomy.18 Although barium enema is of clear value when the
diagnosis is in question, in obvious cases, performance of this
study may needlessly delay surgical therapy. It therefore
should not be routinely used.4

Treatment/Outcome

Laparotomy remains the primary treatment modality for cecal
volvulus. Many patients are not diagnosed until exploration,
and nonoperative modalities have generally been unsuccessful.
However, both radiographic and endoscopic reduction have
been reported. Whereas radiographic attempts at reduction are
generally believed to carry a high risk of perforation, other
modalities have been used as temporizing measures.4,5,16,18

Percutaneous decompression via computed tomographic scan
guidance has been reported to be effective in decompressing a
massively dilated colon in otherwise inoperable candidates.22,23

Although significantly less efficacious than in the treatment
of distal volvulus, colonoscopic reduction of cecal volvulus
(Figure 19-3) has been reported with some success. Reasons
cited for limited use of this approach include difficulty tra-
versing the extent of unprepared bowel to reach the right
colon, difficulty performing the detorsion, the relative infre-
quency in which the diagnosis is made before laparotomy, and
the higher rate of ischemic changes in cecal volvulus than in
sigmoid volvulus. In fact, several authors have condemned
this approach as only unnecessarily delaying definitive surgi-
cal intervention and potentially placing the patient at risk for
perforation. However, if successfully used, there may be a
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FIGURE 19-2. A Plain abdominal X-ray of a cecal volvulus with 
a “coffee bean” deformity evident in the left upper quadrant. B
Barium enema study of a cecal volvulus revealing a bird’s beak
deformity.



relatively low rate of recurrence and the requirement for sub-
sequent surgery is debated.4,5,10,11,16,18,24,25

In general, the majority of individuals undergo surgical
intervention with a clear diagnosis of cecal volvulus, for com-
plete bowel obstruction, or for an acute surgical abdomen.
Obviously, in the face of gangrenous or ischemic bowel,
resection is mandatory. When viable bowel is encountered,
although resection is the preferred option, other alternatives
exist. These include detorsion alone or combined with
some fixation procedure. Fixation options include cecopexy
and/or cecostomy. Appendicostomy has also been
reported.4,5,18,19,25,26

Generally, fixation is accomplished by cecopexy and/or
cecostomy. Cecopexy is performed by elevating a lateral peri-
toneal flap along the entire length of the ascending colon, and
suturing the flap to the serosa of the anterior colonic wall,
thereby placing the ascending colon in a partially retroperi-
toneal location, and eliminating the excess mobility (Figure
19-4). An advantage of tube cecostomy is that it not only
anchors the cecum, but also provides a vent for the distended
colon. Cecostomy is relatively simple to perform, and after
removal of the tube, spontaneous closure is common.4,5,18,25 In
a review of the literature, Rabinovici et al.19 found that detor-
sion, cecopexy, and cecostomy all carry similar recurrence
rates of 12%–14%. Interestingly, they also noted a mortality
for cecostomy triple that of either cecopexy or detorsion (32%

versus 10% and 13%, respectively). Other authors have
reported recurrence rates ranging from 0% to 30%.4,5,18,25

Resection, however, carries virtually no risk of recurrence
and is not associated with a higher rate of postoperative com-
plications when compared with cecopexy alone.18,25 After
resection, primary anastomosis can usually be safely per-
formed. However, in the face of gangrenous bowel, end
ileostomy may be a safer procedure. The ultimate decision
regarding intestinal anastomosis is one made at the time of sur-
gery, taking into account degree of contamination, and the
patient’s overall status.4,5,18,19,25,26 Overall mortality is inde-
pendent of the procedure chosen, rather it is related to whether
or not the surgery is elective or emergent and the presence or
absence of gangrene. Literature documents no mortality in the
elective situation. If viable bowel is found at the time of an
emergency operation, mortality ranges from 7% to 15%. This
increases to 33%–41% in the face of gangrenous bowel.4,18,25

Transverse Colon Volvulus

Incidence and Epidemiology

Volvulus of the transverse colon is an exceptionally rare find-
ing. It is estimated to represent from 1% to 4% of all forms of
colonic volvulus. However, in Eastern and Scandinavian
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FIGURE 19-3. Colonoscopic reduction of a cecal bascule. FIGURE 19-4. Colopexy and cecostomy for cecal volvulus.



countries, it may comprise 30%–40% of cases. This form of
volvulus tends to occur more often in the young, with most
series showing a peak incidence in the second through fourth
decades of life. There is a two- to threefold female predomi-
nance.4,18,20,27–29

Pathogenesis/Etiology

Although anatomic factors are key to the development of
transverse colon volvulus, physiologic, rather than congenital,
factors seem to have a crucial role in the development. These
patients frequently have a history of chronic constipation
and/or laxative abuse, previous abdominal surgery, a diet high
in fiber, recurrent distal obstruction, and institutionalization.
There are also reports, however, of an association with malro-
tation, Hirschsprung’s disease, and Chilaiditi’s syndrome.
Finally, adhesive bands, frequently reported in these patients,
may act as a fulcrum around which the bowel can twist.
Specific factors that may increase the risk of occurrence are a
redundant or elongated transverse colon with narrow mesen-
teric attachments, narrowed distance between the flexures,
and an absence or paucity of fixation of the mesentery. These
factors increase the likelihood of an axial rotation of the trans-
verse colon about its mesentery.4,18,20,27–31

Clinical Presentation

Transverse colon volvulus presents as a large bowel obstruc-
tion. Presentation may be as a subacute recurring process or
may take a more fulminant course. The subacute form is asso-
ciated with repetitive episodes, each with gradual onset.
Although associated with significant abdominal distension,
pain is mild to moderate, and vomiting is usually absent. Up
to 50% of patients admit to previous episodes. The fulminant
form is associated with less distension, but marked pain and
vomiting. Clinical deterioration is rapid in these
cases.4,17,27–29,31

Although diagnosis may be suspected on clinical presenta-
tion, plain films are rarely diagnostic. The diagnosis is there-
fore usually made at the time of exploration. Plain films may
reveal a distended proximal colon with decompressed distal
bowel and two distinct air-fluid levels representing two limbs
of the volvulized transverse colon. This has been described as
a bent inner-tube appearance with the apex pointing inferi-
orly. Barium contrast studies, if performed, will demonstrate
a bird’s beak deformity at the distal transverse colon.
However, awaiting these studies only leads to a delay in defin-
itive management.4,17,27–30

Treatment/Outcome

Although successful endoscopic decompression has been
reported, surgical intervention is the recommended treatment
modality. Based on literature from surgical detorsion, it is
assumed that endoscopic treatment will lead to a high rate of

recurrence, and may therefore be best reserved for those high-
risk individuals who show no signs of compromised
bowel.12,14,18 However, colonoscopy may serve to confirm
intestinal viability and allow for a less emergent definitive
procedure to be performed.30

Operative procedures include detorsion with or without
colopexy, and resection. Most authors recommend either seg-
mental transverse colectomy or extended right colectomy as
definitive treatment. Clearly, in the presence of nonviable
bowel, resection is mandatory.12,14,18,30–32 As in cecal volvu-
lus, the decision regarding primary anastomosis versus diver-
sion is made during surgery, taking into account the severity
of the disease process and the patient’s overall condition.
When viable bowel is encountered, several different
colopexy procedures have been reported. These include
suture of the greater omentum, transverse mesocolon, or
transverse colon itself to the anterior abdominal wall and/or
pelvis,18,30,32 and the U colopexy reported by Mortensen.31 In
this procedure, after reduction and needle decompression of
the volvulus, the redundant U-shaped loop of transverse
colon is sutured to the adjacent limbs of ascending and
descending colon (Figure 19-5).

Recurrence from either detorsion or colopexy has been
reported to range from 30% to 75%, whereas resection elim-
inates virtually all risk of recurrence.25,32 Mortality, however,
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FIGURE 19-5. Parallel coloplasty as described by Mortensen.31



from resection has been reported to be as high as 33%. This
is primarily in the setting of gangrene or perforation.18,27 In
these cases, mortality may be decreased by construction 
of an end stoma or extended resection with ileocolic anasto-
mosis.30

Splenic Flexure Volvulus

Incidence and Epidemiology

Having been described in fewer than 50 patients in the
English literature, volvulus of the splenic flexure of the colon
is the rarest form of colonic volvulus. It is estimated to repre-
sent 1%–2% of all cases of colonic volvulus. It seems to be
more common in women and occurs at a younger age than
cecal or sigmoid volvulus.4,13,25,33,34

Pathogenesis/Etiology

The infrequency of this form of volvulus is believed to be the
result of multiple attachments of the splenic flexure, and the
retroperitoneal position of the descending colon. Three liga-
ments, the gastrocolic, splenocolic, and phrenocolic, are
responsible for fixation of the splenic flexure. Congenital
absence, laxity, or iatrogenic disruption of these ligaments
may lead to excessive mobility of the splenic flexure. In
addition, an intraperitoneal descending colon and adhesive
bands from previous surgery may further predispose to the
development of this form of volvulus. In fact, up to two-
thirds of patients have had prior abdominal surgery. Finally,
it has been speculated that chronic constipation may lead to
redundancy of the colon and elongation of the mesentery.
This may possibly create laxity of the ligamentous attach-
ments.4,13,25,33,34

Clinical Presentation

As in transverse colon volvulus, the presentation may be
acute and fulminant, or a more chronic or subacute event.
Many patients have a history of severe chronic constipation,
with longstanding laxative abuse. At presentation, the major-
ity of patients have significant abdominal distention and pain.
Although nausea and vomiting are common, obstipation is
rare. Very few patients present with strangulation, gangrene,
or findings of an acute surgical abdomen.4,33,34

Four features have been described radiographically that
may suggest splenic flexure volvulus. They are: 1) a markedly
dilated air-filled colon with an abrupt termination at the
splenic flexure; 2) two widely spaced air-fluid levels, one in
the cecum and the other in the transverse colon; 3) an empty
descending and sigmoid colon; and 4) a bird’s beak obstruc-
tion at the splenic flexure on contrast enema examination
(Figure 19-6). An additional sign is a crescenteric gas shadow
in the left upper quadrant of the abdomen.13,33

Treatment/Outcome

Although colonoscopic and fluoroscopic decompression have
been reported, most reports have identified surgery as the pri-
mary mode of management. Surgical options include resec-
tion with or without stoma formation, or detorsion with or
without colopexy. Segmental resection may be considered;
however, the majority of these patients will have an associated
redundant, dilated colon and a history of chronic constipation.
Therefore, these patients may be better served by undergoing
an extended resection with an ileosigmoid or ileorectal anas-
tomosis. Stomas should be reserved for cases involving gan-
grenous bowel with perforation and peritoneal contamination,
or for other high-risk cases.4,13,25,34

No mortality has been reported with either form of surgical
management. The complication rate, excluding recurrence, is
in the range of 10%. Resection carries a 0% recurrence rate.
However, the recurrence rate after detorsion alone, whether
performed surgically, endoscopically, or fluoroscopically, is
approximately 20%–25%. As a result of these high recurrence
rates, nonoperative decompression/detorsion should be
reserved for extremely high-risk patients who are not candi-
dates for surgical intervention, or as a temporizing measure
before a semi-elective definitive resection.4,13,34

Sigmoid Volvulus

Incidence and Epidemiology

Although it is the most common form of volvulus seen,
volvulus of the sigmoid colon is not very common in the
United States and Western Europe, accounting for less than
10% of all cases of large bowel obstruction.5,6,19,35 In some
regions of Asia, Africa, and other less-developed portions of
the world, however, the situation is significantly different. In
these areas, sigmoid volvulus accounts for 20%–50% of the
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FIGURE 19-6. Barium enema study of a chronic splenic flexure volvu-
lus. Arrows indicate the point of rotation and bird’s beak deformity.



cases of intestinal obstruction. Overall, there is a substantial
male predominance, especially in developing nations.
However, sigmoid volvulus is the most common cause of
intestinal obstruction in pregnancy, accounting for nearly
45% of all intestinal obstructions in this group of
women.3,4,5,19 The reasons for geographic differences in inci-
dence are thought to be primarily related to diet. In the West,
relatively lower amounts of fiber are consumed, resulting in a
much higher incidence of colorectal cancer and diverticular
disease, which are the more common etiologies for colonic
obstruction in these areas. In less-developed regions of Asia
and Africa, extremely high fiber diets result in significantly
elongated colons, and lead to development of sigmoid volvulus,
in relatively young patients.

Pathogenesis/Etiology

Any condition that results in an elongated colon predisposes
to the development of volvulus. In order for volvulus of any
part of the intestinal tract to occur, there must be a long redun-
dant, mobile segment, with a relatively narrow mesenteric
attachment, such that the sites of fixation at each end are rel-
atively close together. The sigmoid colon is the ideal location
for this configuration: the sigmoid can be extremely redun-
dant and mobile and the sites of fixation at the descending-
sigmoid junction and the rectosigmoid junction are often in
close proximity to each other.3,19

Although a single etiology has not been identified, several
theories do exist. In 1849, in his Manual of Pathological
Anatomy, Von Rokitansky proposed that the primary
causative factor was a “congenital or acquired long, loose,
and floppy mesentery.” Thirty-five years later, in his text of
intestinal obstruction, Treves indicated that the loop in sig-
moid volvulus “must be of considerable length, the meso-
colon must be long and very narrow at its parietal attachment,
so that two ends of the loop may be brought as close together
as possible.”3

In the West, the typical patient with sigmoid volvulus is an
elderly institutionalized male, often receiving psychotropic
medications, who is usually extremely constipated. Other fac-
tors that have been implicated are laxative abuse, previous
abdominal surgery, and diabetes.3,5,18 In other parts of the
world, the patients are significantly younger.24,36,37

Megacolon from any etiology, but especially Hirschsprung’s
disease or Chagas’ disease, predisposes to volvulus.3,8,19

Gross features of the sigmoid colon include progressive
widening and eventual loss of taenia coli, absence of appen-
dices epiploicae, and a thickened narrowed fibrous mesentery.
The scarring forms patches and bands coined “shrinking
mesosigmoiditis” by Brusgaard, and is believed to be the
result of previous episodes of volvulus.9,19,38 The rotation may
be either clockwise or counterclockwise. Once the rotation
has reached 360 degrees, a closed loop obstruction occurs.
Hyperperistalsis and fluid secretion into the closed loop add
to increased pressure and tension. Eventually, as blood flow is

compromised, ischemia and necrosis develop. Additionally,
the diminished blood flow may lead to arterial and venous
thrombosis. Three patterns of necrosis have been described:
1) at the neck of the volvulus, 2) any location within the
closed loop, and 3) in the proximal descending colon or dis-
tal rectum because of retrograde mesenteric thrombosis.
Because the sigmoid loop is usually chronically thickened, it
is unlikely for a perforation to occur in this location. In the
face of a competent ileocecal valve, perforation is more com-
mon in the cecum.39

Clinical Presentation

As previously described, the patient is typically a male nurs-
ing home resident, on psychotropic medications, with a his-
tory of chronic constipation. These patients may not complain
of pain, but rather a caregiver notices an extremely long inter-
val between bowel movements, associated with significant
abdominal distension. In younger patients, constipation, dis-
tension, and abdominal pain are the predominant symptoms.38

Before arrival at the hospital, the patient may have been given
enemas or laxatives, without relief. This therapy may have, in
fact, made the distension worse. There is often significant
delay between onset and evaluation.40,41 It has been reported
that 40%–60% of patients will give a history of having had
similar episodes.4,38

On presentation, the distension is often dramatic. Unlike
the patient with fecal impaction, the rectal ampulla is empty.
Plain abdominal films typically show massive colonic disten-
sion, with or without small bowel dilatation (depending on the
competence of the ileocecal valve). The very large sigmoid
loop will be orientated toward the right upper quadrant. The
adjacent walls of the sigmoid will appear to be thickened,
arising out of the left lower quadrant, giving the classical
“bent inner tube” sign (Figure 19-7A).38 In the majority of
cases, plain radiographs are sufficient to establish the diagno-
sis.40 In fact, plain abdominal X-rays alone are diagnostic in
60%–75% of cases.39,42 However, the massive distension may,
occasionally, make the diagnosis difficult to establish with
certainty. In those cases, a contrast enema should be obtained.
This study will show the obstruction at the rectosigmoid junc-
tion, with the classical bird’s beak configuration (Figure 19-
7B).5,39 The addition of barium enema to the plain abdominal
X-rays may increase the diagnostic yield to near 100%.42

The major diagnosis from which sigmoid volvulus must be
distinguished is colonic obstruction caused by neoplasm.
Usually the abdominal X-rays can distinguish one from the
other; however, in the presence of truly massive distension,
differentiation may be difficult. At the time of attempted sig-
moidoscopic detorsion, the obstructing neoplasm will hope-
fully be visualized and the true diagnosis will be apparent.
The other condition that may cause clinical confusion is
colonic megacolon associated with abnormal colonic motility.
This condition also presents in elderly, constipated nursing
home patients. The X-rays can look remarkably similar.
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Because rectal tube decompression will generally rapidly and
successfully relieve the distension associated with this form
of megacolon, distinction from volvulus can be difficult. It is
important to make the distinction, however, because this con-
dition is also associated with a high incidence of recurrence,
but will not be successfully treated by sigmoid resection. In
one series, a 37% incidence of recurrent “volvulus” was seen
after sigmoid resection and anastomosis. However, virtually
all of these patients had megacolon-associated abnormal
colonic motility.43

Treatment/Outcome

The patient with sigmoid colon volvulus should be hydrated
and resuscitated. Since 1947, when Bruusgaard9 reported a
90% success rate with sigmoidoscopic detorsion, the main-
stay of emergency therapy has generally been detorsion and
decompression. Detorsion of sigmoid volvulus has been
described using several techniques, including rigid proc-
toscopy, flexible sigmoidoscopy or colonoscopy, blind

passage of a rectal tube, and use of a column of barium dur-
ing barium enema examination.7,9,10,14,15,24 Successful decom-
pression using one of these techniques is generally reported in
the range of 70%–80%.18,39–41,44

A significant concern is that the sigmoid may already be
gangrenous. Several authors in Asia and Africa have noted an
incidence of gangrene approaching 50%, as well as a signifi-
cant incidence of double volvulus (ileosigmoid knotting)
rarely seen in the West, and have therefore recommended
emergency laparotomy without attempts at detorsion.36,37,45–47

If ischemic mucosa is visualized, attempts at detorsion should
be immediately abandoned and operative intervention should
be undertaken emergently. For this reason, we strongly rec-
ommend using only those detorsion techniques that visualize
the mucosa before detorsion. Attempts at detorsion via blind
passage of a rectal tube should be avoided. Attempted detor-
sion of nonviable bowel will lead to a high incidence of per-
foration and peritonitis. The presence of nonviabilty should
be suspected by the presence of signs and symptoms of
compromised bowel and/or systemic sepsis, such as fever,
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FIGURE 19-7. A Plain abdominal X-ray of a sigmoid volvulus indicating the “bent inner tube” sign. B Barium enema study of a sigmoid
volvulus indicating the bird’s beak deformity and complete obstruction to retrograde flow of contrast.



leukocytosis, and especially localized tenderness over the sig-
moid loop. If these are present, decompression should not
even be attempted. The patient should be taken for emergent
surgery. In approximately 25% of cases, the site of the twist
will be more proximal than can be reached with a rigid proc-
toscope.14 Use of flexible scopes can obviate this problem.
The major complication associated with attempted detorsion
is inadvertent perforation. This is more likely in the presence
of gangrene, but can occur with viable bowel as well.

Once decompression has been accomplished, there is usu-
ally forceful evacuation of flatus and stool (frequently all over
the clothes and shoes of an unsuspecting novice) and visible
deflation of the patient’s abdominal distension. A rectal tube
should then be gently inserted into the colon to a point prox-
imal to the site of the twist (which is usually within 20 cm of
the anus). The tube should then be fixed in place, to allow
continued decompression and prevention of recurrence. A
plain abdominal film should be obtained to document decom-
pression and the patient should be admitted to the hospital.
Successful detorsion provides the advantage of converting a
surgical emergency to an elective situation.

Over the next several days, bowel function is likely to
return to normal. Medical conditions (cardiac, pulmonary,
renal, etc.) should be addressed, electrolyte abnormalities
should be corrected, and the patient’s condition optimized.
Colonoscopy, to rule out a proximal lesion, should be per-
formed, and then a decision must be made. The rectal tube
can be safely removed and the patient could be discharged
from the hospital; however, it is well established that the rate
of recurrent sigmoid volvulus is in excess of 25%.48,49 In fact,
most authors document a recurrence rate of greater than 50%,
and some report recurrences as high as 80%–90%.18,21

However, one report notes that 15 of 29 patients (52%) with
sigmoid volvulus never required surgery. Twenty-three of 26
successfully decompressed patients were observed. Twelve
recurred, six of whom were again decompressed and
observed. Four of these patients had no further recurrence.
Whereas none of the conservatively treated patients devel-
oped a complication, 43% of the surgical patients died.35 The
overall condition of the patient, the ease with which the
volvulus was untwisted, and whether or not there were previ-
ous episodes of volvulus, are all factors that must be consid-
ered in the decision to perform definitive surgery.

The standard elective surgical procedure is sigmoid resec-
tion with primary anastomosis; however, a number of nonre-
sective techniques have been described, including nonsurgical
endoscopic sigmoidopexy with or without tube fixation,17,50,51

extraperitoneal sigmoidopexy,52 sigmoidopexy to the trans-
verse colon and/or the parieties,17 mesosigmoplasty,53,54

colopexy with banding,55 mesenteric fixation,7 and laparo-
scopic fixation.56 Although several authors have reported
excellent results using pexy without resection,52–54 others
have reported recurrence rates in excess of 25%.38 Whereas
recurrence after resection approaches zero, resection with
anastomosis was historically accompanied by relatively

substantial morbidity and mortality,42 prompting a number of
investigators to seek less risky alternatives.

Bhatnagar and Sharma52 reported a series of 84 patients
treated by sigmoidopexy with extraperitonealization. They
reported a mortality of 9%. Patients were followed for a mean
of 6.7 years with no evidence of recurrence (48 patients were
followed for more than 5 years). Salim,55 however, reported
on a technique of percutaneous deflation, followed by tube
detorsion and decompression, and finally intraperitoneal sig-
moidopexy. He conducted a prospective, randomized trial of
this nonresectional technique compared with resection and
primary anastomosis. Of the initial 21 patients randomized to
the decompression followed by surgical arm, six required
emergency surgery. The remaining 15 were able to undergo
an elective resection. Of note, he reported no recurrences and
a mortality of 0% in the colopexy group as opposed to 13% in
the group undergoing resection.55

Finally, the technique of mesosigmoidoplasty deserves dis-
cussion. This procedure is performed by incising the elon-
gated sigmoid mesentery vertically along its axis. Peritoneal
flaps are then created which are then approximated trans-
versely (Figure 19-8). This procedure thereby creates a short-
ened, broad mesentery precluding future bowel rotation.
Although one author has reported a recurrence of 28%, most
report recurrences of less than 2%. Mortality ranges from 0%
to 7%.53,54

Modern surgical and anesthetic techniques, including the
use of surgical staplers, have reduced operative complications
substantially. Resection with anastomosis, therefore, should
currently be considered the standard of care for elective cases.
However, in circumstances in which continence is an issue, an
end stoma may be a better alternative. Colostomy via a
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FIGURE 19-8. Mesosigmoidoplasty. A A longitudinal peritoneal inci-
sion is made in the elongated, narrow mesentery. B The incision is
then closed transversely, broadening the mesenteric base and short-
ening the height of the sigmoid loop.



minimal left lower quadrant incision has been suggested for
debilitated patients, too sick to undergo formal laparotomy.57

Laparoscopic techniques have also been applied,58–60 but in
general, because the redundant distended colon obscures the
working space and the incision required to deliver the speci-
men is also large enough to exteriorize the redundant sigmoid
colon and perform an adequate resection and anastomosis,
there is little to be gained by the use of laparoscopy.60 In fact,
the entire resection and anastomosis can often be performed
via a limited left lower quadrant muscle splitting incision, a
very small midline incision, or via a Pfannenstiel incision.

If decompression is not possible, if the patient has signs
and symptoms of peritonitis or colonic ischemia, or if gan-
grenous mucosa is visualized during attempted decompres-
sion, the situation becomes a surgical emergency. The patient
should be rehydrated, electrolyte abnormalities and anemia
should be corrected, the patient should be given intravenous
antibiotics, and emergency surgery should be undertaken. The
patient should be explored via a midline laparotomy, the
volvulus should be manually reduced if the bowel is viable,
and the redundant, twisted sigmoid should be resected.
However, when gangrenous bowel is encountered during
laparotomy, detorsion should not be performed. Accumulated
toxins and bacteria may be released into the circulation,
resulting in sepsis and cardiovascular collapse. Maintenance
of the volvulus is therefore paramount as one obtains early
vascular control. Inspection of the proximal colon must be
performed, because in the face of a competent ileocecal valve,
the closed loop obstruction produces rapid cecal ischemia and
perforation.21,38 Obviously, avoidance of fecal contamination
is paramount. With the use of 90-mm linear staplers, even
though the bowel proximal to the volvulus may be enor-
mously dilated, resection without spillage is usually possible.
Generally, an anastomosis should be avoided if the proximal
colon is massively dilated and loaded with feces. Some
authors have applied the technique of intraoperative colonic
lavage to facilitate primary anastomosis.61 In most cases, the
proximal sigmoid should be exteriorized as an end-sigmoid
colostomy; the distal end can be treated with a Hartmann-type
closure, or a mucus fistula. A single prospective, randomized
trial comparing primary anastomosis to the Hartmann’s pro-
cedure in 14 patients with gangrenous bowel, revealed a 50%
anastomotic leak rate. In addition, mortality was more than
double in those patients in whom an anastomosis was per-
formed (33% versus 13%).36 Although the colostomy can
generally easily be reversed in an elective manner, it must be
recognized that because of the age and infirmity of many 
of these patients, in actual practice, the colostomy is often
permanent.

Overall mortality rates for the treatment of sigmoid volvu-
lus range from 14% to 45%. Emergency surgery without pre-
operative detorsion is associated with mortality rates of
20%–45%. If nonviable bowel is encountered, these rates may
exceed 50%. In fact, several studies report mortality of
60%–80% in these cases.9,17,21,35,36,38–41,62 Elective surgery,

after detorsion, is currently associated with mortality rates
below 10%, despite the fact that these are generally patients
with multiple comorbidities. However, older data reveal this
mortality was as high as 25%.7,9,17,21,35,36,38–41,62

Paradoxically, outcomes in developed nations tend to be far
worse than those in developing countries. This is presumed to
be attributable to the older age and presence of significant
comorbidities of the patients in the Western nations.4,38

Ballantyne,42 in a review of 67 series of sigmoid volvulus
worldwide before 1981, compared mortality of nongan-
grenous and gangrenous bowel in the United States as com-
pared with the rest of the world. He noted that the overall
mortality in the United States was 25% and internationally
18%. When gangrenous bowel was present, the United States
mortality further exceeded the international rate (80% versus
48%). However, for the nongangrenous, elective procedures,
the United States mortality was somewhat less than the world-
wide rate (10.6% versus 12.6%).

It has been suggested that a nonresectional approach may be
safer in these ill patients. However, nonoperative decompres-
sion alone carries 0%–12% mortality. This may be related to
attempted detorsion in the presence of ischemic bowel.
Finally, operative detorsion with or without pexy carries a sim-
ilar mortality to elective resection and anastomosis (8%–14%).
Therefore, one must consider the overall risk of recurrence as
well as the risk of mortality. As expected, any nonresectional
procedure carries a substantial risk of recurrence. For decom-
pression alone it ranges from 25% to 70%, whereas detorsion,
with or without pexy, has been associated with recurrence rates
of 23%–40%. Most authors indicate that the risk of recurrence
after resection approaches zero; it has been reported to be as
high as 5% in some series.17,9,21,35,36,38–41,62 This is usually
attributed to concomitant megacolon and/or megarectum.48

The only prospective randomized trial comparing elective
resection and primary anastomosis with mesosigmoidoplasty
confirms these findings. None of the resected patients and 29%
of the plastied patients experienced recurrence. However, there
was no mortality in the plasty group as compared with 10% in
the resection group.36

Ileosigmoid Knotting

Incidence and Epidemiology

Ileosigmoid knotting, also called compound volvulus, is a
rare form of volvulus uncommon in the West. It is, however,
comparatively more common in certain areas of Africa, Asia,
and the Middle East. In particular, large series are reported
from Turkey, Russia, Scandinavia, Uganda, and India. It is
more common in males than females, and presents at a
younger age than sigmoid volvulus. In fact, it has rarely been
reported in individuals older than 50 years of age.3,63–67

The geographic distribution corresponds with regions of
the world where diets high in bulk and carbohydrates are
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consumed with large volumes of liquid. The incidence is
highest in groups in which one single large meal is consumed
daily. It has been reported to peak in the followers of Islam
during Ramzan when a single large meal is consumed at sun-
set after a full day’s fast.3,63–67

Pathogenesis/Etiology

Theories of the pathogenesis of ileosigmoid knotting focus on
a large volume diet high in bulk and carbohydrates, associated
with large volumes of concomitant liquid ingestion. This may
lead to an elongated abnormally mobile small intestinal
mesentery, in addition to a long narrow pedicled sigmoid
mesentery. The simultaneous consumption of a large meal
combined with a large volume of fluid may then initiate an
acute knot formation. As the bolus empties into the jejunum,
the bowel becomes hyperperistaltic, and the weight acts to
pull it into the left paracolic gutter. The empty distal loops of
small bowel are then displaced around a narrow-based sig-
moid. Continued peristalsis leads to further rotation of the
loop, internal herniation, and knot formation (Figure 19-9).
The fact that this entity usually occurs in the early morning
hours lends further credence to the theory that dietary and
dining habits of certain populations are causative.3,63–67

Alver et al.,64 in a review of 68 cases, described four dif-
ferent patterns of ileosigmoid knot formation which differen-
tiate between an active or passive segment of bowel and the
direction of rotation. Usually, the ileum is the active compo-
nent and wraps around the sigmoid in either a clockwise or
counterclockwise manner. Alternatively, the sigmoid may
wrap around a passive segment of ileum, either clockwise or
counterclockwise.

Clinical Presentation

The presentation of ileosigmoid knotting is one of acute
onset, often with a fulminant course. There is a dramatic
absence of prior similar attacks that are frequently seen in
other forms of volvulus. Patients usually present in shock
with signs of an intraabdominal catastrophe. The patient may
complain of severe colicky abdominal pain, which begins in
the periumbilical region. Nausea and vomiting, as well as dis-
tension, are early findings. At surgery, gangrenous intestine is
found in 70%–100% of cases. As the result of the severity of
the condition at presentation, acidosis, hypovolemia, oliguria,
hypotension, and tachycardia are common findings.3,63–67

Preoperative diagnosis is extremely difficult because of the
confusing nature of the presentation and unfamiliarity with
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FIGURE 19-9. Ileosigmoid knotting: these schematic illustrations indicate the four forms of knotting. The active ileum may rotate around the
sigmoid colon in either a clockwise A or counterclockwise B direction. Much more infrequently, the sigmoid colon may act as the active
loop and rotate in either a clockwise C or counterclockwise D direction around the ileum.



this entity. Clinically, the patient’s condition presents as a
small bowel obstruction, but radiographic evaluation is more
consistent with a large intestinal obstruction. In fact, X-rays
are often atypical, and the diagnosis is correctly made in
fewer than 20% of patients preoperatively. However, several
characteristic radiographic features of ileosigmoid knotting
have been identified. These include a double obstruction, with
an obstructed distended sigmoid loop pulled to the right and a
proximal small bowel obstruction on the left. A diagnostic
triad has been proposed consisting of a clinical small bowel
obstruction, a radiographic large bowel obstruction, and the
inability to pass a sigmoidoscope to decompress a suspected
sigmoid volvulus.3,64–67

Treatment/Outcome

Because of the high incidence of ischemia and gangrene at the
time of presentation, after an initial period of rapid resuscita-
tion and antibiotic administration, patients should be taken for
emergent abdominal exploration. Controversy clearly exists
regarding the preferred surgical approach. Treatment recom-
mendations have ranged from simple detorsion to double
resection. Because of the high likelihood of gangrenous
bowel, most authors advocate en bloc resection of both seg-
ments of intestine without attempts to untwist the bowel.
They state that untying the knot may be time consuming, dif-
ficult, hazardous, and may lead to systemic release of endo-
toxin and propagation of shock. Finally, perforation may
ensue, leading to peritoneal contamination.3,63–66 However,
others have recommended detorsion if one or both segments
of bowel are thought to be viable. Deflation of the torsed seg-
ments had been shown to assist in untying the knot and dimin-
ishing the risk of rupture. There are conflicting data on
recurrence after detorsion alone.3,63–66 Some authors advise
resection of the sigmoid in all cases because of the possibility
of recurrent knotting or eventual sigmoid volvulus.62,64–66

Although most perform a primary ileoileal or ileocolic
anastomosis in patients with gangrenous small bowel, a
Hartmann’s procedure is usually performed when the sigmoid
is found to be nonviable. When the sigmoid is viable, despite
the lack of bowel preparation, some authors have reported
safe colorectal anastomoses. Because of the risk of inferior
mesenteric artery or superior rectal artery thrombosis, most
authors also advocate resection of the sigmoid well past the
areas of twisting and/or gangrene to ensure adequate blood
supply.3,63–67

Overall surgical mortality generally ranges from 30% to
50%. One review of seven patients reported no mortality,
despite finding gangrenous colon in all seven patients, and
gangrenous ileum in three.63–67 Mortality for nongangrenous
bowel is generally less than that for gangrenous bowel.
Reports range from 10% to 30% for nongangrenous intestine,
and 40% to 50% for gangrenous bowel.3,64–66 Alver et al.,64

however, noted a paradoxic relationship between duration of
symptoms and mortality. Those patients who presented within

24 hours had a mortality of 42%, whereas those that presented
later had a much lower mortality rate of 20%. Additionally, he
noted that the rate of gangrene was 91% in the early presen-
ters but only 57% in the late presenters. This reflects the more
rapid fulminant course of the patients that present earlier.64 In
addition, when extensive gangrene of the small bowel is
found, leaving the patient with less than 60 cm of residual
bowel, mortality has been shown to be 100%.64
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Lower gastrointestinal hemorrhage refers to a spectrum of
intestinal bleeding that arises distal to the ligament of Treitz. It
may range from occult bleeding or occasional spotting of
blood to massive lower intestinal hemorrhage. Massive lower
intestinal hemorrhage is difficult to define. Patients often
describe massive bleeding into their commode even when a
small amount of blood discolors the water. True massive intes-
tinal hemorrhage typically involves hemodynamic compro-
mise or symptomatic anemia. Multiple sources define massive
bleeding to include patients with a hematocrit less than 30%,
patients with transfusion requirements (up to 3–5 units of
blood/blood products), or orthostasis requiring resuscitation.

Primarily, lower intestinal hemorrhage arises from within
the colon. Billingham1 described lower gastrointestinal hem-
orrhage as a conundrum with five key concerns. First, the con-
dition may arise from bleeding throughout the gastrointestinal
tract. Second, intermittent bleeding precludes a prompt iden-
tification of the site of hemorrhage. Third, patients requiring
surgery may undergo a procedure without a specific pre-
planned site of resection and with considerable morbidity and
mortality. Fourth, despite aggressive surgical management,
persistent bleeding may occur. And finally, there is no con-
sensus about the precise diagnostic and therapeutic pathways
for patients.

From the perspective of the emergency room care, massive
lower gastrointestinal hemorrhage is a relatively uncommon
emergency. Longstreth2 studied a large health maintenance
organization (HMO)-based population in San Diego,
California, noting an annual incidence rate of 20.5/100,000
patients with a male predominance. His study reflected a ret-
rospective survey and chart review defining incidence. The
incidence of significant bleeding increases with age. The
association with aging may suggest senescent changes associ-
ated with the small intestine and colon. Certainly aging
reflects the surging prevalence of colonic diverticulosis and
intestinal angiodysplasia in the elderly. It is of interest to note
that the California HMO group had a high incidence of diver-
ticulosis (41.6%) and infrequent angiodysplasia (2.7%).

However, Longstreth admits the limitations of the study
design may not precisely determine the true etiologies of
lower gastrointestinal hemorrhage.

Lower gastrointestinal bleeding presents with varying
degrees of hemorrhage. Patients may experience minor bleed-
ing when they describe the passage of 100–250 mL of blood,
possibly a few clots, and often mixed with mucous. Other
patients experience brisk, copious bleeding with major, self-
limited hemorrhage. Finally, certain patients present with
massive and continuous hemorrhage associated with hypov-
olemia. The hemorrhage may present as melena or hema-
tochezia. Melena typically suggests bleeding from a more
proximal source in the colon or small intestine. Hematochezia
suggests left colonic, rectal, or anal sources. It is wise to note
that upper gastrointestinal hemorrhage may present with the
rectal bleeding given blood’s cathartic effect and rapid intes-
tinal transit. Jensen and Machicado3 outlined the safety of
emergency panendoscopy in patients with hematochezia and
negative nasogastric lavage. His 1988 study provided addi-
tional insights in demonstrating an upper source for bleeding
in 11% of patients.4 Overall, it is believed that upper sources
may present with lower gastrointestinal bleeding symptoms in
10%–15% of cases.

Most often the intestinal bleeding resolves spontaneously
with supportive hospital care. Once it resolves, investigations
should begin to identify the potential sources. Actual bleeding
sources are not so frequently identified by the current limita-
tions of our diagnostic tools. In clinical scenarios in which the
bleeding resolved spontaneously, the diagnostic evaluation may
only unmask potential sources. Without associated attached
clot or active bleeding, the true site of hemorrhage may never
be elucidated. On occasion, the intestinal hemorrhage does not
resolve. It continues, creating hemodynamic compromise.
Ongoing hemorrhage demands aggressive medical and surgical
management. Oftentimes, patients with massive hemorrhage
are plagued with significant comorbidities that complicate their
individual resuscitation. Their comorbidities must be consid-
ered in the diagnostic and therapeutic phases of the care plan.



History and physical examination fall short of an adequate
classification system to ultimately predict patient needs or
clinical outcome. A patient may portray a worrisome history
of massive hemorrhage and still resolve spontaneously with
simple, supportive measures. Other patients may sequester
blood in large volume and seem to have stopped bleeding.
While under observation their scenario promptly changes
with ongoing, massive hemorrhage. They require prompt
therapy. Still other patients may bleed aggressively, stop for a
few days, and then repeat their massive exsanguinations. In
addition, diagnostic studies often are invasive procedures with
limited sensitivities and specificities.

More and more, physicians witness special patient groups
with massive lower gastrointestinal hemorrhage. Current dis-
ease managements call for concurrent care with anticoagulants
or antiplatelet agents for underlying cardiovascular conditions.
Current treatment regimens incorporate long-term anticoagu-
lants and antiplatelet agents. Hemorrhage in these patients
proves more life-threatening. Landefeld and Goldman5 noted a
22% long-term risk of bleeding on anticoagulant therapy with
warfarin. Gastrointestinal hemorrhage is one of five independ-
ent risk factors. Current increased patient exposure to
antiplatelet therapy associated with treatment of cardiovascu-
lar conditions may increase the comorbid challenges in
patients with lower gastrointestinal massive hemorrhage.

Etiologies

Common causes for lower gastrointestinal hemorrhage
include colonic diverticula, angiodysplasia, ischemic colitis,
and inflammatory bowel disease. Hemorrhage also stems
from intestinal tumors or malignancies. Unusual causes
include nonsteroidal antiinflammatory drug (NSAID)-related
nonspecific colitis, Meckel’s diverticulum, and anorectal dis-
eases. The reported mortality with varying etiologies is sum-
marized in Table 20-1.

Diverticular Disease

Diverticulosis is a common malady in Western civilization.
Approximately 50% of the population by age 60 years has
evidence of diverituclosis.10 Most diverticula represent pul-
sion diverticula or pseudodiverticula that are actually out-
pouchings of the mucosa and submucosa through defects in
the muscular layer of the bowel at sites of penetration of the

vasa recta. It is theorized that slow intestinal transit and
increased intraluminal pressure within the segmentation
process promote the development of the diverticula.

The precise mechanism of diverticular hemorrhage is
unknown. In the late 1800s, Kebs outlined the vascular
anatomy of the vasa recta and the mucosal blood supply.
Further, Drummond,11 in 1916, displayed the relationship
between the vasa recta and the neck of the diverticulum. In
1976, Meyers et al.12 defined the bleeding sites as the ruptured
vasa recta in the diverticulum. He noted structural changes
located eccentrically in the vasa recta at the site of rupture,
intimal thickening with thinning of the media, the absence of
any acute or chronic inflammation, and stated that these vas-
cular changes were typically the result of focal injury. It is
generally accepted that thinning of the media in the vasa recta
predisposes to intraluminal rupture: focal injury may occur
from trauma related to a fecalith.

It is unclear how frequently diverticula are the true cause of
hemorrhage. The incidence spans a range of 15% to 48%.
Oftentimes, authors attribute the condition to diverticula after
the hemorrhage has ceased despite a lack of proof of actual
cause, a presumptive diagnosis. Diagnostic evaluations, such
as colonoscopy, do not identify a precise source for the hem-
orrhage without the presence of witnessed bleeding or an
adherent clot. Oftentimes, for lack of a more precise etiology,
diverticula are present and, therefore, become the primary
culprit. Despite being considered a major source for colonic
hemorrhage, bleeding from diverticula is a relatively rare
event affecting only 4%–17% of patients with diverticulosis.13

In most cases, bleeding ceases spontaneously, but in
10%–20% of cases, the bleeding continues unabated in the
absence of intervention.14 Once bleeding has occurred, the
natural history and risk of rebleeding are poorly understood.
Finne15 comments that the risk of rebleeding after an episode
of bleeding is approximately 25% but increases to 50%
among patients who have had two or more prior episodes of
diverticular bleeding. Right sided colonic diverticula occur
less frequently than left sided or sigmoid diverticula but are
thought to be responsible for a disproportionate incidence of
diverticular bleeding. This finding is not well established,
however, and there is often difficulty distinguishing between
bleeding from an arteriovenous malformation or angiodys-
plasias and bleeding from diverticulosis. The overall high
prevalence of diverticulosis in the population at risk for lower
gastrointestinal hemorrhage makes the exact diagnosis of
many bleeding episodes equivocal.
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TABLE 20-1. Mortality of lower gastrointestinal bleeding by etiology

Investigator Diverticulosis (%) Angiodysplasia (%) Cancer/polyp (%) Colitis/ulcer (%) Anorectal (%) Other (%) Mortality (%)
Jensen and Machicado,3 1997 23 40 15 12 5 4 NA
Longstreth,2 1997 41 3 9 16 5 14 3.6
Bramley et al.,6 1996 24 7 10 21 9 4 5.1
Richter et al.,7 1995 48 12 11 6 3 6 2 
Rossini et al.,8 1989 15 4 30 22 0 11 NA
Jensen and Machicado,9 1988 20 37 14 11 5 5 NA



Operative management of diverticular bleeding is indicated
when bleeding continues unabated and is not amenable to
angiographic or endoscopic therapy. It also should be consid-
ered in patients with recurrent bleeding localized to the same
colonic segment. In a stable healthy patient, the operation
consists of a segmental bowel resection (usually a right colec-
tomy or sigmoid colectomy) followed by a primary anasto-
mosis. One additional note about diverticular hemorrhage
focuses on recurrence for patients who stopped bleeding and
required no operative intervention. In Longstreth’s San Diego
study,2 the author noted that 9% of patients returned within 1
year with another episode. At 2 years, there was little change,
10%; 19% at 3 years; and 25% at 4 years.

Angiodysplasia

Angiodysplasia was described by Margolis et al.16 in 1960
when they noted the radiographic features during an
intraoperative angiogram performed for colonic bleeding.
Angiodysplasias are thin-walled arteriovenous communica-
tions located within the submucosa and mucosa of the intes-
tine. Angiodysplasias may be congenital or, more typically,
acquired. They could be isolated or multiple. In the acquired
form, distortions of the postcapillary venules may arise as a
degenerative lesion associated with increases in intraluminal
pressure. The intraluminal pressure occurs from loss of the
precapillary sphincter and a resultant increased pressure
transmitted through the capillary bed into the venules. As
these vessels respond to the arterial flow, it results in thicken-
ing and ectasia. The vessels eventually entangle as tufts
within the submucosa and erode into the mucosa proper.

No one is quite certain precisely why angiodysplasias
occur. Current hypotheses suggest a loss of vascular integrity
related to loss of transforming growth factor (TGF) β signal-
ing cascade or from a deficiency in mucosal type IV collagen.
McAllister et al.17 suggest that a genetic error in endoglin pro-
duction alters TGF β and, thus, the integrity of the vascular
endothelial cells. Roskell et al.18 noted the loss of mucosal
type IV collagen in pathologic specimens of angiodysplasia.

Angiodysplasias are uncommon before age 60, increase
with age, and are associated with aortic stenosis (Heyde’s
syndrome), chronic renal failure, and von Willebrand’s dis-
ease. Osler-Weber-Rendu (hereditary hemorrhagic telangiec-
tasias) is a hereditary condition with telangiectasias of the
lung, nervous system, skin, and intestine. These patients pres-
ent with multiple lesions. In 1995, Christopher Gostout19 edi-
torialized in questioning the association of angiodysplasias
with aortic stenosis.

When angiodysplasias are noted during angiography or
colonoscopy, unless a hemorrhagic blush is seen during the
angiogram or colonoscopy, it is difficult to accurately accuse
this malady as the source of hemorrhage.20 In the past,
angiodysplasia was the diagnosis chosen when no bleeding
source could be identified and the abnormal vessels were
present. In addition, many drew an association between the

angiodysplasias and aortic stenosis. The association between
the ecstatic vascular tufts and aortic stenosis was dispelled by
Imperiale and Ransohoff21 in the late 1980s. However, the
association persisted in anecdotes until Bhutani and col-
leagues20 reviewed 37 patients and found no greater incidence
of aortic valvular disease than the control group.

Angiography remains the gold standard for the diagnosis of
angiodysplasia. After injection of contrast, a series of images
are collected in three phases. In the arterial phase, the radi-
ographic findings of angiodysplasia demonstrate early venous
filling which normally occurs in later phases. During the next
phase, capillary phase, small, tortuous tufts are seen entan-
gled and filled with contrast. Finally, the late phase study
demonstrates a persistent of this arteriovenous tuft and a per-
sistent of a slow, emptying vein.22 When angiography identi-
fies a bleeding angiodysplasia, treatment with embolization
therapy or directed infusion of vasopressin will decrease or
stop the bleeding.

Colonoscopy has increased as a screening agent for
colorectal cancers as well as during the investigation for col-
orectal bleeding. Expectantly, more angiodysplasias are seen
during endoscopy than in the past. In contrast to the angio-
graphic findings described by Boley et al., Bhutani et al.20

highlighted the colonoscopic criteria in describing these
lesions. The mucosal surface contains a cherry red lesion that
is typically flat. The lesions are greater than 2 mm in size and
have a “fern-like” appearance. A central feeding vessel is not
always visible. It is important to identify these lesions during
scope insertion. Occasionally, the inexperienced endoscopists
may attribute colonoscopic suction trauma to an angiodys-
plastic area. By searching for the vascular muscular lesions
during scope insertion, the endoscopist will avoid misnaming
scope mucosal trauma as angiodysplasia. Initial experience in
identifying these lesions related to a few angiographic studies.
The early evidence suggested the lesions were predominantly
right sides. Since colonoscopy has become more available,
both left and right sided lesions are thought to occur.

Other Causes of Lower Gastrointestinal
Hemorrhage

Multiple other etiologies cause lower gastrointestinal bleed-
ing and most are not associated with a massive hemorrhage or
acute symptomatic anemia. Colonic ischemia, inflammatory
bowel disease, and colonic malignancies occur frequently.
Each presents in a different manner. Typically, ischemic coli-
tis presents with the abrupt onset of abdominal pain, followed
by colic and a mucoid, bloody diarrhea. Inflammatory bowel
disease, Crohn’s, and ulcerative colitis present with a change
in stool patterns. Patients develop diarrhea followed by hema-
tochezia or melena. Localized transmural involvement or
colic could add pain-related symptoms. Colorectal carcino-
mas are associated with exophytic, ulcerative lesions that may
bleed insidiously. Only rarely does the malignant process
proceed to acute, symptomatic hemorrhage.

20. Lower Gastrointestinal Hemorrhage 301



More unusual causes of hemorrhage involve small intes-
tinal tumors, known also as gastrointestinal stromal tumors
(GIST). These lesions enlarge and surpass their blood supply.
In that event, the ischemia in the tumor will ulcerate and may
cause a localized hemorrhage. Meckel’s diverticulum repre-
sent another atypical cause of bleeding. These lesions occur
in the distal ileum. Ectopic gastric mucosa leads to localized
acidic contents and resultant ulcerations of the contralateral
intestinal wall. Finally, NSAID-associated intestinal hemor-
rhage occurs most frequently in the terminal ileum and
cecum. Long-acting NSAIDS cause a localized mucosal
injury. These remnants from the agents have been noted at the
site of perforating ulcers. It seems that the terminal ileum and
cecum may serve as a reservoir and harbor these agents long
enough to establish the mucosal defects. Diaphragm-like
strictures are pathognomonic for NSAID injuries and may
result from a healing ridge related to repeated injuries from
the agents.

Occult Hemorrhage

Obscure or occult gastrointestinal bleeding is a condition that
frustrates the patient and the physicians. The hemorrhage is
often massive and intermittent. The traditional tests of nuclear
scintigraphy, colonoscopy, and angiography provide no solu-
tion. It occurs infrequently. One study noted occult bleeding in
no more than 5% of all patients admitted with lower gastroin-
testinal massive hemorrhage. Frequent recurrences create
chronic anemic states in patients and require occasional admis-
sions for transfusions. These patients may harbor angiodys-
plasias in the small intestine or right colon. Patients in this
situation may benefit from small bowel contrast radiography or
capsule endoscopy.23–26 Additionally, elective angiography with
cecal magnification may reveal small angiodysplasias.

If the occult hemorrhage recurs and investigations fail to
reveal the source, a variety of provocative diagnostic angio-
graphic studies have been described. Most studies prefer to
incite bleeding using either heparin or thrombolytics. Once
the site of bleeding is identified, it may be difficult to control
without an operation. In these instances, the surgeon should
prepare and hold an operating room. Once the location is
identified, a superselective catheter is left in the distal artery.
During the conduct of surgery, the surgeon can palpate the
catheter within the vessel and direct the surgical resection.

Initial Assessment, Resuscitation, 
and Stabilization

Massive lower gastrointestinal hemorrhage requires prompt
clinical attention. Patients who present with symptoms sec-
ondary to the bleeding have urgent resuscitation needs. These
symptoms further define the significance of the hemorrhage.
Patients may demonstrate pallor, fatigue, angina, tachypnea,
cardiac palpitations, postural hypotension, and syncope.

Prompt attention requires placement of vascular access
with large bore intravenous fluids. Further hemodynamic
monitoring requires cardiac rhythm monitoring and place-
ment of a urinary catheter. A nasogastric tube placed will
screen for the presence of upper gastric sources for bleeding.
Kovacs and Jensen27 noted 17.9% of lower gastrointestinal
hemorrhage presentations involved an upper gastrointestinal
source. The nasogastric tube is effective in detecting prepy-
loric hemorrhage. The nasogastric decompression need not
be continued after an appropriate period of observation to
exclude upper intestinal sources.

The treatment goals for resuscitation are to restore volume
and, replete red blood cell deficiencies and their impact on
oxygen delivery. In addition, all coagulopathies require rever-
sal. Patients require laboratory profiles that include a
complete blood count, serum electrolytes, a coagulation pro-
file, and a type and crossmatch for packed red blood cells.

The initial specific diagnostic evaluation begins with a dig-
ital anorectal examination and anoscopy. A rigid proctosig-
moidoscopy will allow the examiner to evacuate the rectum of
blood and clots. A complete mucosal assessment serves to
exclude internal hemorrhoids, anorectal solitary ulcers, neo-
plasms, and colitis. If nothing is found and subsequent sur-
gery becomes necessary, the evaluation of the rectum and
anorectal function greatly aids in surgical decisions. A normal
anorectal examination allows the surgeon to consider a pri-
mary rectal anastomosis as a treatment possibility. In the
event that the physician discovers a source for bleeding dur-
ing the examination, oftentimes therapy can immediately con-
trol the hemorrhage.

Once the resuscitation demonstrates a stable patient, the
next phase of the diagnostic evaluation ensues. What is the
first test to evaluate the cause of bleeding? Currently, three
tests are considered for the initial evaluation. These tests
include colonoscopy, nuclear scintigraphy, and angiography.
Colonoscopy and angiography offer therapeutic intervention
whereas nuclear scanning is purely diagnostic. Decisions as
to which test to use depend on the clinical judgment, local
expertise, severity of the event, and the current activity of the
hemorrhage.

It may be helpful to subdivide patients into three general
clinical categories based on the history, physical, and the ini-
tial laboratory data. Is the hemorrhagic event 1) minor and
self-limited, 2) major and self-limited, or 3) major and ongo-
ing? Major ongoing hemorrhage requires prompt intervention
with angiography or surgery. Minor, self-limited may undergo
a colonic lavage and colonoscopy within 24 hours. Major,
self-limited may be more difficult to define. Within the spec-
trum of these three clinical groups, the major, self-limited
hemorrhage patients create the current controversy. These
patients need a diagnostic test to determine if they require
prompt therapy or observation. Should these patients undergo
nuclear imaging or colonoscopy?

Radionuclide imaging (Figure 20-1) detects the slowest
bleeding rates. It is able to detect rates of 0.1–0.5 mL/min.
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Thus, it is a technique that is more sensitive than angiography.
Unfortunately, the nuclear scanning cannot reliably localize the
site of hemorrhage. The specificity (precise origin) using
radionuclide scans of small bowel versus large intestine bleed-
ing does not reliably compare with angiography.28 Two general
techniques are used for nuclear imaging, technetium sulfur col-
loid scans and 99mTc pertechnetate-tagged red blood cells
(RBCs). Sulfur colloid scans have a short half-life and detect
very low rates of hemorrhage (0.1 mL/min). It is effective to
detect brisk hemorrhage but cannot detect sporadic bleeding.
The more frequently preferred agent for lower gastrointestinal
hemorrhage radionuclide scanning is the pertechnetate-tagged
RBC scans. The tagged RBC scans may cover a period of hours

and allow for reimaging within 24 hours. Nuclear scintigraphy
has variable results, suggesting that scan timing, technical
skills, and experience may increase accuracy. Current reports
suggest accuracies ranging from 24% to 91%.29

Ng et al.30 recommend nuclear imaging for the patients with
a major, self-limited hemorrhage. Their data suggest that the
timing of the blush predicts the success of angiography. In
other words, if the nuclear scan demonstrates an immediately
positive blush (within the first 2 minutes of scanning), it is
highly predictive of a positive angiogram (60%). The data of
Ng et al. seemed predictive for surgery in 24% of patients if
the first blush was positive. Just as important, if the initial
images in the Ng et al. study did not demonstrate a blush, the
study is highly predictive of a negative angiogram (93%) and
the need for surgery decreased to 7%. Thus, if the nuclear scan
is negative, it provides objective evidence that the patient is not
actively bleeding and may be evaluated by colonoscopy.

Colonoscopy

Many authors believe that colonoscopy has clearly demon-
strated the highest efficacy and should be the first study in
patients with major bleeding that appears self-limited.31 In
general, this may be true if efficacy of the study includes a
broad array of the common etiologies for properly defined
massive hemorrhage. Controversy abounds with colonoscopy
as the preferred first study if the etiologies for hemorrhage are
unlikely sources for major hemorrhage. Whether colonoscopy
should be undertaken emergently depends on the general abil-
ity to maintain a stable patient. If the hemodynamic profile
continues to drift toward hypotension and the massive hemor-
rhage continues unabated during the resuscitation process, the
rate of hemorrhage may require more prompt attention.
Patients with extremely brisk hemorrhage require a prompt
angiogram. Colonoscopy in such patients proves difficult to
prep with lavage and the acute exsanguinations may limit
intraluminal visualization to deploy all the therapeutic options
except for only the most experienced endoscopists.

If the patient appears stable with self-limited hemorrhage,
colonoscopy is the preferred diagnostic study. Jensen et al.3,4,9

have long been proponents of “emergency colonoscopy.” This
group and others have demonstrated high cecal intubation
rates (95%) and a diagnostic accuracy of 72% and 86%. On a
cautious note, the Jensen diagnostic studies demonstrated
atypical etiologies for massive hemorrhage including
ischemic colitis, inflammatory bowel disease, and cancer. The
rate of bleeding in these conditions may be more amenable to
urgent colonoscopy (within 24 hours) rather than emergent
colonoscopy in patients diverticular or angiodysplastic, hem-
orrhagic rates.

Should the patient undergo a colonic lavage before
colonoscopy? Longstreth2 reported that 80.8% of patients had
colonoscopy after electrolyte-polyethylene glycol solution
purge, usually within 24 hours of admission. His report
reflects the more typical approach to patients. Once the

20. Lower Gastrointestinal Hemorrhage 303

FIGURE 20-1. Selected images from a 99mTc-labeled RBC gastroin-
testinal bleeding study in a patient with known diureticulosis.
Images acquired at 1 minute (A) and 14 minutes (B). Abnormal
increased isotopic activity developed in the proximal transverse
colon, which progressed antegrade to the descending colon.



patient undergoes observation and stabilization, the need for
acute intervention seems avoided. Then the endoscopist may
plan for a more controlled, stable, urgent colonoscopy with a
lavage which occurs within the first 24 hours. The Longstreth
Kaiser Permanente study demonstrated a broad scope of eti-
ologies (see Table 20-2).

The major benefit of colonoscopy depends on the ability to
provide a definitive localization of ongoing active bleeding
and the potential for therapy. Many landmarks for colonoscopy
may be obscured during hemorrhage. Because of the inability
to appreciate all intraluminal landmarks and locate the seg-
ment that is bleeding, once the endoscopist highlights a bleed-
ing source, the region of the intestine requires a tattoo to mark
the site with India ink. In such patients, if the hemorrhage con-
tinues and fails medical management, the tattoo greatly assists
the surgeon in localizing the hemorrhage.

The endoscopist has many therapeutic options to control
the bleeding. Kovacs and Jensen27 have described several
therapeutic tools to control bleeding in upper and lower
gastrointestinal hemorrhage. Therapeutic armamentarium for
the colon includes thermal agents such as heater probes, bipo-
lar coagulation, and laser therapy. Injection therapy primarily
uses topical and intramucosal epinephrine. Mechanical ther-
apy includes endoscopically applied clips (Figure 20-2).27

Angiography

Angiography is diagnostic and therapeutic in the treatment of
intestinal hemorrhage. The clinical judgment for choosing
angiography involves three different types of hemorrhage. First,
acute, major hemorrhage with ongoing bleeding requires emer-
gency angiography. Second, patients with an early blush during
nuclear scintigraphy may benefit from therapeutic angiography.
Finally, angiograms may define a potential source for hemor-
rhage in occult and recurrent gastrointestinal hemorrhage. To
appreciate an angiographic blush of contrast, the study requires
a hemorrhage rate of at least 1 mL/min.32 Positive yields with
angiography vary greatly. Patient selection will increase yields
and avoid overuse of angiograms. Generally, reports demon-
strate yields that range from 40% to 78%.33–36

Angiography provides highly accurate localization of the
site of bleeding (Figure 20-3) and the angiographic blush may
suggest a specific etiology, but it lacks the accuracy of
colonoscopy. Highly accurate localization provides for
focused therapy. Hemorrhagic site may receive highly selec-
tive, intraarterial vasopressin infusion. The potent arterial
contraction may reduce or halt the hemorrhage. Infusion rates
of vasopressin are at concentrations of 0.2 U/min and may
progress to 0.4 U/min. The systemic effects and cardiac
impact of vasopressin may limit maximizing the dosage.
Vasopressin controls bleeding in as many as 91% of patients.
Bleeding may recur in as many as 50% of patients once the
vasopressin is tapered.

Angiographic technology also allows for arterial emboliza-
tion to control hemorrhage. Superselective mesenteric
angiography with current microcatheters allows for emboliza-
tion of the vasa recta of the intestine, vessels as small as
1 mm. In the past, arterial embolization of larger vessels
risked intestinal ischemia or infarction. The risk of intestinal
infarctions of larger selective vessels may exceed 20%. Arte-
riography also has complication rates related to angiography,
separate from the therapy delivered at the site of bleeding.
These include arterial thrombosis, distant arterial emboli, and
renal toxicity from the angiographic dye.

Embolization therapy provides immediate arrest of the
bleeding. Embolization uses a combination of agents to con-
trol bleeding including Gelfoam pledgets, coils, and
polyvinyl alcohol particles. In 2001, Funaki et al.37 reported
experience with microcoil embolization in 27 patients.
They succeeded in 93% and had reasonable long-term
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TABLE 20-2. Final diagnosis in patients hospitalized for acute lower
gastrointestinal hemorrhage31

n (%)
Colonic diverticulosis 91 (41.6)
Colorectal malignancy 20 (9.1)
Ischemic colitis 19 (8.7)
Acute colitis, unknown cause 11 (5.0)
Hemorrhoids 10 (4.6)
Postpolypectomy hemorrhage 9 (4.1)
Colonic angiodysplasia 6 (2.7)
Crohn’s disease 5 (2.3)
Other 22 (10.1)
Unknown 26 (11.9)
Total 219 (100)

FIGURE 20-2. Clip applied to bleeding diverticular vessel.



results—81%. Most of his patients had diverticular hemor-
rhages. His recurrent bleed patients had angiodysplasias. In a
similar experience, Peck et al.38 reported rebleeding in three
of four patients with cecal angiodysplasias. The data suggest
that angiodysplasias have multiple feeding vessels and may
contribute to the recurrence.

Operative Therapy

Surgical therapy for massive lower intestinal bleeding is rare,
often definitive, and associated with significant mortality.
Most sources of bleeding spontaneously resolve or are con-
trolled with the current therapeutic interventions. Few
patients currently require surgical treatment. If the patient is
hemodynamically unresponsive to the initial resuscitation,
then radiographic, radionuclide, and endoscopic evaluations
are usurped by the need for urgent surgery. Other patients may
have the site of hemorrhage localized, yet the available thera-
peutic interventions fail to control the bleeding. Patient mor-
tality increases with their transfusion requirements,
suggesting the severity of the hemorrhage. Bender noted a
reduced mortality (7%) for patients requiring less than 10
units of blood. The mortality increased to 27% for patients in
excess of 10 units.39 Therefore, once a patient reaches 6–7

units during the resuscitation and the hemorrhage remains
ongoing, surgical intervention becomes eminent.

The surgeon tailors the approach to the patient and depends
on the diagnostic information gathered before the operation.
All patients require an open laparotomy with a thorough
examination of the entire intestine. The first objective in sur-
gery focuses on the location of the intraluminal blood with
the hope of segmentally isolating the possible sources of
bleeding. If the colon visually appears filled with blood and
the small intestine remains spared, the surgeon must still
examine the entire abdomen and then focus on colonic
sources of bleeding. If the small bowel contains blood, then
the operative team has a larger area of concern and close
inspection.

Once the surgeon completes the initial visual inspection, a
complete exploration ensues. The exploration begins in the
stomach, duodenum, and considers possible missed upper gas-
trointestinal sources. Next, the small intestine must undergo
examination from the ligament of Treitz to the ileocecal valve.
Palpation of the intestine may demonstrate such etiologies as
a Meckel’s diverticulum, ileitis, colitis, or a GIST.

Upon completion of the exploration phase, if no source
appears obvious, the surgeon may consider intestinal
enteroscopy. The enteroscope or colonoscope will expose the
luminal surface and transilluminate the intestinal wall for
occult lesions. Transillumination may identify vascular
anomalies, small ulcers or tumors. Endoscopic access to the
intestine may require upper enteroscope, a transgastric
approach, a transcolonic approach, or insertion through the
anus. Once a hemorrhage site is identified, the surgeon can
perform an appropriate segmental resection. Intraoperative
endoscopy is a technically difficult endeavor. A team
approach with two surgeons or the availability of an experi-
enced endoscopist is important to identify the elusive lesions
causing the hemorrhage.

If the source of bleeding cannot be found, and it appears to
arise from the colon, the surgeon should perform a subtotal or
total colectomy. Stable patients will tolerate a primary ileosig-
moid or ileorectal anastomosis in this circumstance. Unstable
patients require an end ileostomy with closure of the rectal
stump or a mucous fistula. Once stable, the patient may return
for ileostomy closure. The rectum and sigmoid colon require
reexamination endoscopically to assure no bleeding persists.
Before the endoscopy, a simple saline “washout” with a
transanal catheter or via the rigid proctosigmoidoscope may
provide for safe passage and careful examination of the
remaining mucosa.

The key concerns with operative management are, first, a
delay in the decision to operate until the hemorrhage reaches
a critical point beyond 10 units of blood. This seems to con-
tribute to the high mortality rate. Second, mortality rates for
patients requiring urgent surgery consistently reach a range
hovering between 10% and 35%.40 Few authors note mortali-
ties less than 10% or greater than 40%. Third, notable recur-
rence rates of 10% are attributable to the limits of isolating the
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FIGURE 20-3. Angiogram demonstrating extravasation (hemorrhage)
in cecum.



precise cause of the bleeding. The rates of recurrence increase
if a surgeon elects to perform a limited right or left colectomy
without precise localization of the hemorrhage. Limited
segmental colectomies continue to have high mortality rates
and excessive persistent bleed rates of 20%.41 A total colec-
tomy offers the same mortality with a lower chance of recur-
rent or persistent hemorrhage.

New Frontiers

Horton and Fishman42 commented about the advanced imaging
within computerized tomography. Current thinly sliced, fast
image acquisition combined with three-dimensional software
packages has revolutionized the imaging of the vascular tree.
Abdominal, and specifically intestinal vascular imaging now
details smaller than “named” vessels. Current use focuses on
chronic conditions such as mesenteric ischemia and inflamma-
tory bowel disease. Case reports and animal modeling note it is
a feasible study for gastrointestinal hemorrhage. New scanners
promise even more with 16 0.5-mm slices acquired in 0.4 sec-
onds. Image acquisition synchronized with intravascular con-
trast may outline a site of contrast extravasation or blush. The
detail available may define intestinal hemangiomas, arteriove-
nous malformations, and angiodysplasias. The sensitivity and
specificity of computed tomographic angiography in patients
with gastrointestinal hemorrhage are unknown and require fur-
ther comparison studies to current diagnostic studies.

Anderson43 noted magnetic resonance angiogram creates
images using the bright signal from blood. The three-dimen-
sional images are reconstructed using computerized imaging to
project a two-dimensional image that mimics a conventional
angiogram. Further improvement develops from contrast-
enhanced magnetic resonance angiography (CEMRA). With
current techniques, the resultant images are not as specific or as
refined as an angiogram. The technique may detect the extrava-
sation of blood pooling in various segments of the intestine. In
addition to localizing the side, the study may distinguish small
intestine versus large intestine. These studies may prove an
enhancement when compared with nuclear scintigraphy.

Wireless capsular endoscopy is an ideal diagnostic adjunct
for patients with occult hemorrhage.24,25 The first generation
of capsules are 11 × 30 mm. The capsules are easily swal-
lowed and tolerated. The current system captures two images
per second and transmits the images to a recording apparatus
secured to a belt the patient wears. Transmitted images are
later reviewed by the endoscopist.

Lewis and Swain44 reported the results from the first clini-
cal trial. They noted a source of occult hemorrhage in 7 of 11
patients. The sites noted included angiodysplasia, ileal ulcers,
and a tumor. Rossini et al.45 corroborated their work in noting
success in 7 of 10 patients.

The evaluation and management of lower gastrointestinal
hemorrhage remains a challenge for surgeons. An algorithm
summarizing the management is provided in Figure 20-4.
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21
Endometriosis
Michael J. Snyder and Steven J. Stryker 

Endometriosis is a disease characterized by the presence of
endometrial glands and stroma outside the uterine cavity. It is
one of the most common conditions requiring surgery for
women during their reproductive years. Endometriosis,
although not fatal, may be associated with disabling pain and
intractable infertility. The degree of symptoms varies widely and
does not always correspond to the extent of pathology encoun-
tered at surgery. Small lesions may cause severe pain and infer-
tility whereas larger lesions may be asymptomatic and found
only incidentally during surgery for other diagnoses. Diagnosis
is typically made or confirmed at laparoscopy or during laparo-
tomy. Colon and rectal surgeons often become involved in the
management of patients with intestinal endometriosis. This
involvement may occur as a result of a combined procedure with
a gynecologist or in management of an endometrioma mas-
querading as a neoplastic or inflammatory lesion. Treatment for
endometriosis is usually multimodal and may include an opera-
tion in those patients with infertility, pelvic pain, obstruction, or
a poor response to hormonal suppression. Although advances in
diagnostic tests and therapy have been made, endometriosis
remains a frustrating and incompletely understood disease for
both patients and physicians.

Epidemiology

The true prevalence of endometriosis is unknown. There is no
noninvasive screening test for endometriosis, and its diagno-
sis depends on the visual or pathologic identification of
implants during laparoscopy or laparotomy. Various authors
have estimated that up to 15% of all women of reproductive
age and one-third of infertile women have endometriosis.1,2 A
study by Houston et al.3 is the only population-based study of
endometriosis. After reviewing the medical records for
Caucasian women in Rochester, Minnesota, during the 1970s,
they estimated that 6.2% of premenopausal women have
endometriosis.

Although endometriosis is primarily a disease of the repro-
ductive years, the widespread use of exogenous estrogens and

increasing obesity in our society have made it more prevalent
in postmenopausal women. Conversely, there is a decrease in
the incidence of the disease when women use oral contracep-
tives or experience multiple pregnancies.4 These observations,
coupled with the fact that the incidence of endometriosis
increases over time after a woman’s last childbirth, suggest
that uninterrupted menstrual cycles predispose susceptible
individuals to the development of endometrial implants.5

There is no racial predilection for endometriosis other than in
Japanese women, who have double the incidence of the
disease compared with Caucasian women.6

Etiology

The precise etiology that completely explains the cause and
pathogenesis of endometriosis is unknown. The two most
popular theories as to etiology are coelomic metaplasia and
the implantation of viable endometrial cells from retrograde
menstruation through the fallopian tubes. Coelomic metapla-
sia, postulated by Meyers, suggests that under the correct hor-
monal milieu, the coelomic epithelium will undergo
metaplastic changes and transform into endometrial tissue.7

He bases his theory on studies demonstrating that the peri-
toneum and uterine endometrium both originate from embry-
onic coelomic epithelium. Although this theory offers a good
explanation for endometriosis in men and nonmenstruating
women, it does not adequately address the anatomic distribu-
tion and clinical pattern of endometriosis. The vast majority
of endometriosis occurs in the pelvis, but the peritoneum at
risk with this theory is evenly distributed throughout the
abdominal cavity. In addition, metaplasia should worsen with
age and endometriosis clearly does not.

Retrograde menstruation, first proposed by Sampson8 in
1921, remains the most plausible explanation for the distribu-
tion of endometrial implants. This theory postulates that
endometriosis arises from retrograde menstruation through the
fallopian tubes and into the peritoneal cavity. Viable endome-
trial tissue has been demonstrated in menstrual effluent, and
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endometriosis has been induced both in primates, with artifi-
cially produced retrograde menstruation,9 and in women vol-
unteers who permitted injection of menstrual tissue into their
peritoneum.10 This theory, however, is probably only part of
the answer.

Whereas retrograde menstruation is very common, occur-
ring in virtually all women, endometriosis affects only a small
minority. Clearly, other factors must be involved to permit the
implantation and growth of endometrial tissue. Several studies
indicate a possible genetic aspect to endometriosis. Simpson
et al.11 demonstrated that the disease seems to occur more fre-
quently within families. He found a 7% relative risk for blood
relatives of affected individuals as opposed to a 1% relative
risk for nonblood controls. Additionally, the clinical manifes-
tations of the disease were more severe among the related
group. It seems that the inheritance pattern is polygenic or a
combination of genetic and environmental factors. This con-
clusion is consistent with the clinical associations with delayed
childbearing and uninterrupted cyclic menstruation.

Dmowski et al.12 have theorized that the genetic factor may
involve the immune system. They demonstrated depressed cel-
lular immunity in monkeys with spontaneous endometriosis.
Other investigators have confirmed alterations in both cellular
and humoral immunity in women with endometriosis.13,14 The
most striking change observed in cellular immunity is the high
concentration of activated macrophages and decreased func-
tional capacity of natural killer cells. The most significant
abnormality in humoral immunity is the presence of autoanti-
bodies against different cellular components. These changes
have been observed in both the peritoneal cavity and the sys-
temic circulation, suggesting that endometriosis may be a
systemic disease. It is still unclear whether these changes rep-
resent manifestations of the disease or a subsequent reaction to
it. This research, however, suggests that mild subclinical
immunosuppression may subsequently lead to endometriosis
many years later.

Clinical Manifestations

The most common sites where endometriosis occurs are sum-
marized in Table 21-1. The most frequent of these are in the
pelvis. Potential sites of implantation in the abdomen include
the appendix, small bowel, and diaphragm. Rarely, implanta-
tion may occur in the inguinal canal (in patients with hernias),
surgical incisions, the vulva, vagina, cervix, or systemically in
the lungs, bronchi, or kidneys.

Because the majority of women have disease confined to the
pelvis, the most common presenting complaints relate to men-
strual irregularities, pelvic pain, and infertility. Many women
with endometriosis may be completely asymptomatic and the
natural history of the disease in these patients has never been
well defined. In studies with placebo arms, a few interesting
observations have been made. A trial involving infertile women
with otherwise asymptomatic endometriosis revealed that
laparoscopic scoring of the severity of the disease increased
over the length of the study in almost 50% of the placebo
group.15 Another study compared pain scores in women receiv-
ing placebo versus gonadotropin-releasing hormone (GnRH)
analogs.16 The cumulative dysmenorrhea rate and severity of
pain were significantly lower in the treatment group suggesting
a progressive course of the disease when untreated. Other stud-
ies on infertile women revealed that mild endometriosis can
spontaneously resolve and that medical therapy may only sup-
press the disease until hormonal stimulation resumes.17

Ovarian hormones to varying degrees influence all
endometrial tissue, and many of the clinical manifestations of
endometriosis reflect the changing concentration of these hor-
mones during a typical menstrual cycle. Under the influence
of pituitary-stimulating hormones, the ovary begins to secrete
estrogen at the beginning of the menstrual cycle. This stimu-
lates endometrial mitosis with cellular proliferation in concert
with neovascularization. At the midpoint of the cycle, proges-
terone production by the corpus luteum begins and promotes
secretory changes in the endometrium in anticipation of
implantation. The loss of progesterone at the end of the men-
strual cycle from involution of the corpus luteum destabilizes
the endometrium and induces menstruation.

Pelvic Pain and Dysmenorrhea

Pain is the most common symptom of endometriosis, affect-
ing up to 80% of patients subsequently diagnosed with the
disease. Endometriosis has been discovered in 30%–50% of
women undergoing laparoscopy for pelvic pain.18 Pelvic pain
associated with endometriosis presents as dysmenorrhea, dys-
pareunia, or chronic noncyclic pelvic pain. There are women,
however, with extensive endometriosis and little or no pain.
Total lesion volume does seem to correlate directly to the
degree of pain.19 Symptoms are related to the depth of pene-
tration of the lesion, the type of lesion, and its location.
Implants involving the uterosacral ligaments and rectovaginal
septum are most frequently implicated. The pain is typically
most intense just before menstruation and lasts for the dura-
tion of menstruation. The pain is often associated with back
pain, dyschezia, and levator muscle spasm, and is more severe
with advanced stages of endometriosis.

Dysmenorrhea occurs in most women with endometriosis.
The association is not well understood, and some have
hypothesized that high uterine pressures cause dysmenorrhea
with retrograde menstruation, a consequence of these
increased pressures.20 Other investigators, however, have

TABLE 21-1. Sites and incidence of endometriosis

Common Less common Rare

Ovaries 60%–75% Appendix 2% Diaphragm
Uterosacral ligaments 30%–65% Ureter 1%–2% Inguinal canal
Cul-de-sac 20%–30% Terminal ileum 1% Liver
Uterus 4%–20% Bladder <1% Spleen
Rectosigmoid colon 3%–10% Abdominal scars < 1% Kidney



failed to show an increase in the prevalence of dysmenorrhea
with early-stage endometriosis.21

Dyspareunia, deep pelvic pain with vaginal penetration, is
usually a symptom of advanced endometriosis. Dyspareunia
is most pronounced just before menstruation and is associated
with specific coital positions. The presence of dyspareunia is
often indicative of the degree of fixation of the pelvic organs,
especially in the cul-de-sac of Douglas and the rectovaginal
septum.

Chronic noncyclic pelvic pain is pain present for longer
than 6 months, and may be intermittent or continuous. The
pain is often associated with both perineural inflammation
and uterosacral ligament involvement with endometriosis.22

Gastrointestinal and urinary complaints may accompany
the pain.

Pain in the shoulder during or just preceding menstruation
may be attributable to endometrial implants involving the
diaphragm. The diaphragm should always be viewed during
laparoscopy, so these diaphragmatic deposits can possibly be
treated with laser vaporization. Differentiation from adhe-
sions associated with pelvic inflammatory disease (Fitz-Hugh
and Curtis syndrome) is usually not difficult unless the two
pathologies coexist.

The pathophysiology of pain arising from endometriosis is
not completely clear. Pain may occur from the cyclic growth
and subsequent increase in pressure within the capsule sur-
rounding the implant. Alternatively, extravasation of men-
strual debris into the surrounding tissue may occur with
subsequent edema and release of inflammatory mediators. As
the implant matures with surrounding unyielding scar tissue,
the stretching of this scar by the products of the endometrial
glands may produce pain. This scenario is probably particu-
larly true for deeper implants. A study by Cornillie et al.22 dis-
covered that all women with implants deeper than 1 cm
experienced severe pelvic pain.

Adhesions, very common in endometriosis, may also be
associated with pain. Adherence of the colon and small bowel
along with retroflexion of the uterus from extensive posterior
adhesions may occur. Such retroflexion and fixation of the
rectosigmoid can result in pressure on the sacrum with conse-
quent back and rectal pain.

Since the 1960s, multiple investigators have attempted to
define the role of prostaglandins in the pathogenesis of pelvic
pain.23,24 Macrophages are responsible for the removal of for-
eign material such as the endometrial implants. They are
present around the endometrial implants and are potent pro-
ducers of inflammatory mediators such as the prostaglandins.
Both prostacyclin (PGI-2) and prostaglandin E-2 are able to
sensitize pain receptors to chemical mediators. Leukotriene
B-4, another macrophage product, is a potent chemotactic
agent and leukocyte activator. These factors are thought to
explain some of the pelvic pain, but not all studies agree.24

The relative transient nature of prostaglandin action and the
inherent difficulty in measuring pain complicates attempts to
quantify the impact of chemical mediators.

Infertility

The relationship between endometriosis and infertility is also
unclear. Some studies have demonstrated a high percentage of
infertile patients with endometriosis.25 Certainly, those
reports comparing rates of endometriosis for women under-
going elective laparoscopic sterilization versus laparoscopy
for infertility have demonstrated a fourfold or greater increase
in the infertile group. In women with known endometriosis,
the infertility rate is 30%–50%. Whether endometriosis
causes infertility or is the product of uninterrupted menstrua-
tion is still hotly debated.

There is little disagreement that moderate to severe disease
with mechanical distortion of the fallopian tubes, ovaries, and
peritoneum can potentiate infertility. Pelvic endometriosis
and the resulting inflammatory response can produce dense,
fibrotic adhesions that may significantly interfere with both
the oocyte release from the ovary and the ability of the fal-
lopian tube to pick up and transmit the oocyte to the uterus.
Blockage of the tube may produce a hydrosalpinx, and in one
recent study, endometriosis was the etiology in 14% of
patients undergoing tubal reconstruction for occlusion.26 In
moderate or severe endometriosis, the pregnancy rates after
surgery are 50% and 40%, respectively, compared with only
7% when expectant management is practiced.27,28 Surgical
treatment of these patients is clearly beneficial.

Treatment of infertile patients with mild endometriosis is
more problematic. A study by Inoue et al.29 on 2000 infertile
women with mild endometriosis did not reveal any improve-
ment in fertility with either medical or surgical therapy when
compared with expectant management. Other studies have
demonstrated a lower pregnancy per cycle rate in patients
with endometriosis compared with those free of the disease.30

Intestinal Symptoms

Although some women with intestinal endometriosis may be
asymptomatic, some degree of intestinal complaints is typi-
cally found in those women with moderate to severe disease.
Bowel involvement occurs in 12%–37% of cases of
endometriosis, and depending on the site of involvement, the
symptoms of endometriosis may vary somewhat. In patients
with intestinal endometriosis, the rectosigmoid is involved in
more than 70%, followed by the small bowel and appendix.
Rectosigmoid disease often results in alterations in bowel
habits such as constipation, diarrhea, a decreased caliber of
the stool, tenesmus, or, rarely, rectal bleeding. Such symp-
toms appear more often around the time of menses. Colonic
endometriosis can present with obstruction and may be diffi-
cult to differentiate from other causes of large bowel obstruc-
tion, such as Crohn’s disease or neoplasm. This difficulty is of
particular concern in the postmenopausal woman on hormone
replacement therapy.

Intestinal perforation may occur with endometriosis.
Colonic perforation has been reported during pregnancy from
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endometriosis.31 Perforation also occurs with transmural
appendiceal endometriosis.

For those patients with asymptomatic intestinal
endometriosis, the natural history seems to be benign.
Prystowsky et al.,32 who followed 44 patients with known
intestinal endometriosis for a period of 1–12 years, found that
only one patient developed clinically significant gastrointesti-
nal symptoms. Consequently, intestinal resection in these
asymptomatic patients is probably unwarranted.

Confusion between small bowel endometriosis and Crohn’s
disease is common, because both can produce similar endo-
scopic and even histologic findings (Figure 21-1). Small
bowel implants involving the terminal ileum are often noted
incidentally at the time of laparoscopy and may often be
asymptomatic. When symptoms occur, they are usually non-
specific such as recurrent abdominal pain and bloating.
Occasionally, acute or chronic small bowel obstruction devel-
ops from extensive fibrotic adhesions which are caused by
endometriosis.

The next most frequent site of intestinal endometriosis is
the appendix. Endometrial implants are not infrequently
found when the appendix is removed incidentally. The clini-
cal significance of appendiceal endometriosis is less than that
involving the small bowel and colon. Although endometrial
implants may produce acute appendicitis with right lower
quadrant abdominal pain, nausea, fever, and leukocytosis, his-
torically most abdominal explorations for presumed acute
appendicitis with a subsequent diagnosis of endometriosis
have been attributable to ruptured endometrial cystic implants
involving the ovary. Endometriosis of the appendix may also
produce a chronic obstruction of the intestinal lumen with for-
mation of a mucocele or periappendiceal inflammatory mass
that is difficult to distinguish from a neoplasm. Finally,
endometrial implants of the appendix and cecum may serve as
lead points for an intussusception.

Malignant Transformation

Malignant transformation of endometriosis is an uncommon
complication of the disease. Almost 80% of the tumors are
ovarian and two-thirds are endometrioid carcinomas. Patients
with ovarian neoplasms arising from endometriosis are
younger than the typical ovarian cancer patient, with most
tumors occurring in the fourth decade of life.33 Symptoms of
pelvic pain and an enlarging pelvic mass are the most com-
mon symptoms. In women with known endometriosis, a cyst
larger than 10 cm, cyst rupture, or a change in the nature of
the chronic pelvic pain are potential signs of malignancy.

The rectosigmoid colon is the most common site for
extragonadal tumors arising from endometriosis. Prolonged
unopposed estrogen exposure is a significant risk factor, and
rectal bleeding is the most common symptom. Recurrent
symptoms of pelvic endometriosis after hysterectomy and
bilateral salpingo-oophorectomy can be possible signs of
malignant degeneration. Endometrial carcinoma is the most
common tumor type. Histologically, the tumor must be shown
to arise from the colon rather than invading it from another
source. The diagnosis also requires that endometriosis or pre-
malignant changes in endometrial glands be found contiguous
with the invasive neoplasm.34

Treatment of both ovarian and extragonadal tumors is
based on the particular stage of the tumor. The prognosis is
generally good with tumors confined to the ovary or an
extragonadal site having 5-year survivals greater than 60%.
Even if a locally extensive tumor is encountered, there may be
a benefit from aggressive local resection.

Diagnosis

Physical Examination

Patients with mild cases of endometriosis may have a normal
physical examination and the diagnosis may not even be sus-
pected unless the patient undergoes laparoscopy. For patients
with pelvic pain, careful bimanual and rectal examination
may reveal nodularity or induration especially in the
uterosacral ligaments or cul-de-sac of Douglas. Fixed tender
retroversion of the uterus in a patient without previous pelvic
surgery may raise suspicion for endometriosis. Palpation of
the ovaries may reveal an ovarian mass. Because these ovar-
ian masses are generally soft and cystic, those less than 5 cm
in diameter may be difficult to palpate. Cyclical pain or bleed-
ing from any location, especially coinciding with menses,
should be adequately investigated for endometriosis. The
inguinal canal, previous incisions, umbilicus, and lungs can
all be potentially involved with endometrial implants.

Laboratory Evaluation

CA-125, an antigen expressed on tissues derived from human
coelomic epithelium, is increased in women with moderate to
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FIGURE 21.1. Endometriosis involving the small intestine.



severe endometriosis. However, the sensitivity and specificity
of this test is poor because the antigen may be mildly
increased in other diseases and within the normal range in
women with mild endometriosis. The concentration of CA-
125 does correlate with the severity of the disease and is prob-
ably most useful in gauging response to medical therapy. It
may also be of value in following women after resection who
had increased levels preoperatively and are again exhibiting
symptoms of endometriosis. No other serum markers are
commercially available, but assays of antiendometrial anti-
bodies and endometrial secretory protein PP14 are currently
being evaluated for clinical relevance.35

Endoscopy

Because the lesions begin on the outside of the intestine, endo-
scopic evaluation of the large bowel is often normal except in
severe disease or infiltrating nodular endometrial implants.
Occasionally, serosal involvement with adhesions can lead to
obstruction. Endoscopically, the mucosa is generally intact,
occasionally associated with significant luminal narrowing.
Infiltration of the submucosa, although uncommon, may pro-
duce nodularity and distortion of the overlying mucosa (Figure
21-2). These findings may be difficult to visually differentiate
from Crohn’s disease, ischemia, or malignancy. Pressure
against these areas of distorted bowel may produce pain that
suggests the diagnosis of endometriosis. In addition, biopsies
of the mucosa, taken in areas of endometriosis, can resemble
solitary rectal ulcer or prolapse syndromes. Rarely is the diag-
nosis of endometriosis definitively confirmed by endoscopy or
from endoscopic biopsies. Colonoscopy is, however, useful in
excluding colon cancer from the differential diagnosis, espe-
cially in older patients presenting with a rectosigmoid mass
while on hormone replacement.

Rigid proctoscopy is very helpful in predicting the depth of
rectosigmoid involvement in patients with severe endometrio-
sis of the cul-de-sac of Douglas. After two enemas are given

to remove any fecal debris, the rigid proctoscope is deployed
above the rectosigmoid and slowly withdrawn with care to
maintain adequate insufflation. The mucosa is often fixed
over area of submucosal or deep muscular involvement with
tethering or puckering and loss of the normal mucosal mobil-
ity. In our experience, these mucosal findings have correlated
with significant intestinal wall invasion by the endometrial
implant and often a need for intestinal resection.

Imaging Techniques

Imaging techniques used to facilitate the diagnosis of
endometriosis include ultrasonography, barium enema, com-
puted tomography (CT), magnetic resonance imaging (MRI),
and immunoscintigraphy. Many of these tests are obtained
for the evaluation of chronic pelvic pain and/or bleeding
from the reproductive tract or colon. They are primarily used
to rule out more common conditions, but there are some find-
ings that may strongly suggest the diagnosis of endometrio-
sis before visual or pathologic confirmation by laparoscopy
or laparotomy.

Transvaginal ultrasound has been used for several years to
evaluate ovarian endometriomas. It is a sensitive test and in
experienced hands provides specificity greater than 90% for
ovarian endometriosis. Ultrasound of the pelvis, however, is
not very sensitive in detecting focal nonovarian endometrial
implants. Endometriosis has been termed “the great mim-
icker” because the appearance on ultrasound is highly vari-
able with some lesions being nearly sonolucent and others
quite echogenic.

Endorectal ultrasound is a potentially valuable tool to
determine rectal wall invasion by endometrial implants in the
cul-de-sac. Chapron and colleagues36 studied the reliability of
endorectal ultrasound in assessing the depth of bowel inva-
sion with rectovaginal endometriosis. In 17 patients with
proven deep pelvic endometriosis, the ultrasound revealed
infiltration of the bowel wall and suggested the need for intes-
tinal resection. The ultrasound findings were subsequently
confirmed at laparoscopy and evaluation of the pathologic
specimen in 16 patients. Twenty-one other patients with
endometriosis of the cul-de-sac of Douglas whose ultrasounds
did not show infiltration of the rectal wall did not require
intestinal resection and were able to have complete removal
of the endometriosis with laparoscopic techniques without
complications. The accuracy of ultrasound was recently con-
firmed by Doniec and colleagues37 who determined both the
sensitivity and specificity of preoperative staging of rectal
wall involvement by endometriosis to be 97%. The only real
concern in evaluating patients having cul-de-sac endometrio-
sis by endorectal ultrasound is the significant discomfort
experienced by the patient when rectal distention from the
balloon probe compresses the implant.

Barium enema examination is another imaging technique
often obtained by gynecologists for the intestinal complaints
associated with deep pelvic endometriosis. The lateral and
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FIGURE 21.2. Polypoid endometrial implant of the colon.



prone cross-table views of the rectum offer excellent evalua-
tion of the cul-de-sac of Douglas as long as care is taken in
ensuring that the balloon is kept in the distal rectum (Figure
21-3). Studies in patients without bowel wall involvement are
either normal or reveal smooth extrinsic compression with
normal mucosa. Deep invasion of the bowel wall by
endometriosis produces a variety of appearances on barium
enema. Irregularities of the rectal wall such as tethering or
even polypoid lesions may be difficult to distinguish from
inflammatory bowel disease or neoplasm. Strictures of the
rectosigmoid may also be identified on barium enema.

CT is the imaging technique probably used most frequently
for the evaluation of abdominal and pelvic pain. Unfortunately,
there is no standard CT appearance for a mass caused by
endometriosis to clearly differentiate it from pelvic masses
attributable to other causes. Cystic lesions are more often seen
on the ovaries, whereas deeper pelvic disease usually consists
of either solid lesions or mixed cystic/solid lesions. CT evalu-
ation of the pelvic sidewall for endometrial implants is better
than ultrasound, but there is still significant overlap between
endometriosis and infectious or malignant pathology. CT scan-
ning is probably most useful for patients with pelvic pain and
a negative ultrasound to assess the musculoskeletal boundaries
of the pelvis and the rectosigmoid colon.

When pelvic endometriosis is strongly suspected, MRI is
more useful than CT scanning because of the benefit of imag-
ing in multiple planes and the lack of ionizing radiation. MRI

is rarely used, however, as an initial study in women with
pelvic pain because of the higher cost, patient discomfort
(claustrophobia), the length of the scanning, and, until
recently, the relative inaccessibility of scanners outside major
medical centers. Sagittal images are particularly valuable in
imaging the cul-de-sac of Douglas. MRI is superior to CT
scanning for extraperitoneal lesions and the evaluation of
pelvic masses.38 Identification of endometrial implants is
dependent on the hemorrhage that occurs in these lesions. The
time between imaging and the most recent hemorrhage may
determine in which weighted images the masses are most
intensely seen.

Immunoscintigraphy with radioactive iodine-labeled CA-
125 monoclonal antibodies has been studied to clarify the
extent of pelvic endometriosis, particularly in the face of
severe pelvic adhesive disease.39 In such a study of 28 women,
22 had a positive test with 16 confirmed to have endometrio-
sis. Two of five women had a negative test despite having
histologically confirmed endometriosis. As such, immunosc-
intigraphy is not currently recommended for screening and
remains primarily a research tool.

Laparoscopy

The diagnosis of endometriosis usually requires direct visual
and/or tactile assessment of the abdomen and pelvis.
Laparoscopy is currently the initial approach to many patients
suspected of having endometriosis, and has revolutionized
both its diagnosis and treatment. Most patients with severe
pelvic pain and many patients with refractory infertility
undergo laparoscopy. The timing of laparoscopy in relation to
the menstrual cycle is unimportant except in patients being
evaluated for infertility. In these patients, the procedure is per-
formed in the luteal phase to provide additional valuable
information concerning ovarian function.

The technique of diagnostic laparoscopy has become wide-
spread in both the surgical and gynecologic literature. A
camera, often attached to a video monitoring system with
photographic and recording capabilities, is introduced at the
level of the umbilicus or upper abdomen, and a second instru-
ment is placed in a suprapubic location to allow manipulation
of the pelvic and abdominal viscera. A thorough examination
of the entire abdomen and especially the pelvis is critical to
enable complete assessment of the disease. Both ovaries
should be mobilized to evaluate the pelvic peritoneum, and
the uterus should be manipulated to allow complete visuali-
zation of the cul-de-sac of Douglas, uterosacral ligaments,
sigmoid colon, and ureters. It is important to view the base of
the appendix as well as the distal small bowel and surface of
the diaphragm.

Obtaining a complete assessment of the abdominal and
pelvic viscera can be technically demanding. The accuracy of
laparoscopy is completely dependent on the surgeon’s visual
evaluation of the abdomen and pelvis. The findings of
endometriosis can be very subtle, and several studies have
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FIGURE 21.3. Barium enema demonstrating a rectosigmoid stricture.



demonstrated that visually normal peritoneum may have
microscopic evidence of endometriosis.40 The extent of
endometriosis should be carefully documented and staged.
The current staging system has been formulated primarily for
infertility and was revised by the American Society for

Reproductive Medicine in 1998 (Figure 21-4).41 This revision
is certainly an improvement over previous staging systems that
were more concerned with adhesions than with implants.
Virtually all patients with intestinal lesions requiring resection
are Stage IV, especially if they have cul-de-sac involvement.
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FIGURE 21.4. Revised American Society for Reproductive Medicine 1996 classification of endometriosis.41
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The current classification system, however, is often not
useful for the gastrointestinal surgeon. The more critical
information for the surgeon is the identification and location
of intestinal lesions. There is no uniform type of endometrial
lesion. The classic implant is nodular with a variable degree
of fibrosis and pigmentation. The color may be black, white,
brown, blue, or even red. The appearance of the lesion may be
vesicular, papular, or hemorrhagic (Figure 21-5). Glandular
tissue is found in the great majority of these lesions. Lesions
may change color or consistency over time, with red lesions
noted early in the course of the disease and blue/black ones
typical of older implants. Healed implants appear as fibrotic
nodules. There are also a wide variety of atypical lesions
occasionally associated with positive biopsies. The inability
to definitively identify endometriosis through purely visual
means necessitates pathologic confirmation of the disease
before a definitive diagnosis can be made, especially in mild
disease.

Implants in the cul-de-sac of Douglas, which occur in
nearly 20% of women with endometriosis, were initially
described by Cullen in 1920. Ninety percent of these repre-
sent an important variant that is especially relevant for the
intestinal surgeon. Unlike endometriomas found at other sites,
these lesions are histologically characterized by desmoplastic
tissue composed of fibrous and smooth muscle cells with
strands of endometrial glands and stroma. The major compo-
nent of the lesion is the fibromuscular tissue and not the
endometrial tissue typical of other locations. These implants
are both proliferative and infiltrating and more than 25%
extend at least 5 mm in depth.42 The depth of invasion may be
difficult to assess laparoscopically, and the full extent of the
implant may not be appreciated until laparotomy. The pro-
gressive fibrosis leads to narrowing of the intestinal lumen
and occasionally to bowel obstruction.

These rectovaginal implants also behave differently during
the menstrual cycle. There are poor to absent secretory
changes during the luteal phase. Vasodilatation and not necro-

sis and bleeding occur at menstruation. Resistance to medical
therapy is common with several studies demonstrating no sig-
nificant decrease in mitotic activity in rectovaginal
endometriosis after GnRH agonist (GnRH-a) treatment.43

This resistance is thought to be attributable to estrogen
receptor inactivity, inadequate drug access, or genetic
programming that is only secondarily affected by estrogen.

Treatment

Treatment options for women with endometriosis are cur-
rently based on the severity and type of symptoms. Currently,
prevention of endometriosis is not yet possible, and therefore
treatment is primarily begun to ameliorate symptoms. Some
women with endometriosis are completely asymptomatic and
the implants are found incidentally at the time of surgery for
other reasons. A study by Martin et al.44 in 1989 revealed that
25% of women undergoing elective tubal ligation had asymp-
tomatic endometrial implants. This finding strongly suggests
that not all women with endometriosis require treatment.
Other authors have analyzed the prevalence of endometriosis
in these asymptomatic women with regard to the time from
their last pregnancy. They discovered that the odds of having
endometrial implants increased significantly at 10 years after
the last pregnancy.5,45 Consequently, as the natural history
seems unclear, long-term follow-up of these patient cohorts
may demonstrate late development of symptoms and the need
for more aggressive medical or surgical management. Even
menopause, either surgical or natural, is not completely pro-
tective. The widespread use of hormone replacement therapy
has revealed that up to 20% of these patients will have recur-
rent endometriosis. Not surprisingly, the majority of these
patients had deep pelvic or intestinal disease.46

Before the introduction of diagnostic laparoscopy in the
1960s, exploratory laparotomy was the only modality avail-
able for the diagnosis and treatment of endometriosis.
Laparoscopy revolutionized the diagnostic evaluation of these
women and allowed patients with limited disease to undergo
medical therapy. With improvements in laparoscopic tech-
niques and equipment in the past decade, notably the devel-
opment of laparoscopic laser techniques, many if not most
early endometrial lesions can now be ablated at the time of
diagnosis. Even complex excisional surgery involving the
bowel and ureter can be occasionally performed safely via a
laparoscopic approach in many patients. As advanced laparo-
scopic techniques have become more widespread, the indica-
tions and use of medical therapy is also evolving.

Medical Management

Medical therapy is designed to treat the symptoms of
endometriosis, notably pelvic pain. Because pelvic pain may
have causes other than the endometriosis seen during
laparoscopy, a trial of ovarian suppression with a 3-month
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fibrosis.



course of either danazol or a GnRH-a is often used to help
determine the contribution of the pain from the endometrial
implants. Most patients will have cessation of pain from endo-
metriosis in the first month of amenorrhea. In those patients
with infertility, with or without pelvic pain, the primary goal is
an intrauterine pregnancy. After other causes of infertility have
been excluded, ovarian suppression may allow for laparoscopic
removal of downsized, smaller endometrial lesions with
optimal preservation of ovarian tissue.

Despite the many advances in the surgical treatment of
endometriosis, there are still some significant advantages to
medical therapy. Surgery can remove only lesions that are
both visible and accessible. Microscopic disease or disease on
vital structures is often left behind. Subsequent recurrence is
not surprising. Additionally, there are complications associ-
ated with ablative surgery in the pelvis, especially if the
woman requires multiple attempts at control of her disease.
For infertile women, the adhesions that can form after any
pelvic surgery may further impair the ability to conceive. In
addition, laser destruction of ovarian implants may destroy
germinal tissue and conceivably limit the reproductive poten-
tial from the involved ovary. In limited disease, medical ther-
apy is comparable with surgery in terms of relief of
symptoms, recurrence of disease, and subsequent pregnancy
rates. Finally, medical therapy does not require specialized
training or equipment, and is much less costly than surgery.

Medical therapy alone also has significant potential disad-
vantages. All the hormonal therapies subsequently discussed
have side effects and often require prolonged treatment.
Medical therapies manipulate the hormonal environment to
suppress the cyclic secretion of ovarian estrogen and proges-
terone, and this suppression induces atrophy of the ectopic
endometrium so that over several months the implants
regress. Advanced lesions, especially those with a nodular,
proliferative histology will often only partially regress. No
current hormonal regimen can completely eradicate these
lesions, and upon cessation of therapy, the lesions may again
become symptomatic.

Oral Contraceptives

The first effective medical therapy for endometriosis was
introduced by Kistner. He proposed the administration of
high-dose, continuous estrogen/progestens in 1958. These
agents result in the induction of pseudo-pregnancy with
hyperhormonal amenorrhea. Pituitary and ovarian function is
thereby suppressed, and in the later stages of the treatment
regimen, endometrial implants resorb and resolve. The usual
treatment regimen consists of daily administration of a tablet
for 6–9 months. When Vercellini and colleagues47 compared
oral contraceptives with GnRH-a, they found that deep dys-
pareunia and pelvic pain were reduced in both groups, with
fewer side effects experienced by the oral contraceptive
women. Pain relief appeared similar in the two groups at
1 year. Side effects rarely cause cessation of treatment, but

exacerbation of endometriotic symptoms may occur early in
the course of treatment.

Another drug regimen used for the treatment of endo-
metriosis involves administration of synthetic progestens
alone. This may induce a pseudo-pregnancy by acting in con-
cert with endogenous estrogens. Ovarian suppression is often
inconsistent. Both oral and depot preparations are available.
In patients who do not desire pregnancy and in whom surgery
is contraindicated, depot progestens have been effective in
ameliorating pelvic pain with equivalent efficacy to danazol.48

Side effects include breakthrough vaginal bleeding, weight
gain, and fluid retention.

Danazol

Danazol was first used extensively for endometriosis in the
mid-1970s, and until the introduction of GnRH-a, was the
most widely used drug for suppression of the ectopic
endometrium. Danazol lowers peripheral estrogen and
progesterone levels by a direct effect on ovarian steroidogen-
esis and pituitary production of follicle-stimulating hormone
(FSH) and luteinizing hormone (LH). Danazol also binds
directly to endometrial cellular receptors leading to atrophy
and suppression of proliferation. In addition, danazol is a
potent immunomodulator with beneficial effects on both
humoral and cellular immunity.49

The side effects of danazol necessitate discontinuation in
less than 5% of patients for short courses,50 but is poorly tol-
erated for long-term suppression. Predictable manifestations
of menopause are most common. Danazol also raises free
testosterone levels and produces a hyperandrogenic state,
especially at lower doses. Hirsutism, acne, weight gain, and
deepening voice changes may occur. In addition, because
danazol alters lipid metabolism and liver function, it should
not be used in women with increased liver enzymes, liver dis-
ease, or complications of atherosclerosis.

Gonadotropin-releasing Hormone Agonists

The introduction of GnRH-a as a new treatment modality for
endometriosis has improved results, primarily by a reduction
in side effects. GnRH-a are synthetic molecules derived from
the 10 peptide long GnRH. Continuous administration of
GnRH-a completely suppresses pituitary release of FSH and
LH. Administered either by injection or intranasally begin-
ning in the mid-luteal phase of the menstrual cycle, the cur-
rent recommended length of therapy is 6 months. Pain relief
is complete in more than 50% of women and significantly
decreased in more than 90%. Laparoscopic evaluation after
6 months of treatment indicates resolution or a significant
decrease in size of the lesions in the majority of patients.
Studies comparing danazol and GnRH-a indicate similar clin-
ical efficacy.51

Side effects of GnRH-a are predictably attributable to the
sometimes profound hypoestrogenic state many of these
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women experience. Up to 90% of patients will experience hot
flashes, night sweats, vasomotor instability, atrophic vaginitis,
migraines, or depression. Cessation of therapy for side effects
is uncommon. The degree of bone loss that can occur with the
typical 6-month treatment regimen is unclear, but GnRH-a is
not recommended for women with osteoporosis. Interestingly,
a potentially serious complication can result when GnRH-a is
inadvertently administered at the wrong point in the men-
strual cycle, and a brief period of hypersecretion of FSH and
LH occurs. Rarely, this upsurge in gonadotropin activity may
precipitate an acute exacerbation in endometriotic symptoms,
occasionally necessitating emergency surgical intervention.52

Surgical Management

Surgical treatment of endometriosis has evolved significantly
over time. Before the advent of laparoscopy and suppressive
medical therapy, most operations were performed for
advanced disease and consisted of radical removal of the
uterus and ovaries. Although the most effective treatment of
pelvic pain still consists of surgical castration along with
resection of the endometrial implants, many of these young
patients strongly desire to maintain their options for preg-
nancy. Currently, surgery is considered conservative only
when reproductive potential is preserved. Therefore, the
major goal of surgical therapy for endometriosis is to com-
pletely excise or ablate the endometrial implants. Secondary
goals include preservation of ovarian function and minimiz-
ing postoperative adhesion formation. Currently, we approach
these patients in concert with gynecologists experienced with
treating ovarian endometriosis to completely remove all gross
disease, restore normal anatomy, and optimize fertility.

General Principles

Endometriosis is an invasive disease that can extend deeply
into the retroperitoneum, and is often surrounded by a rim of
fibrosis that may make it difficult to completely assess the
true extent of the implant. Removal of the lesions requires
sharp excision or vaporization with electrocautery and/or the
CO2 laser. Both techniques have the potential for iatrogenic
injury to the intestinal or urinary tracts. Recognizing when a
lesion is completely ablated is highly dependent on surgical
technique and the expertise of the surgeon. Utilizing tech-
niques that minimize injury to the surrounding tissue, such as
a cutting current to outline lesions to be removed by electro-
cautery and high-power density settings with the CO2 laser
are desirable. Laparoscopic hydrodissection is also very use-
ful in identifying normal surrounding tissue.

Meticulous hemostasis and frequent irrigation is critical to
maintaining good visualization of the operative field in both
open and laparoscopic surgery. Tissue planes are often dis-
torted, especially in the cul-de-sac of Douglas, and intraoper-
ative instrumentation of the vagina or proctoscopic evaluation
of the rectum may help avoid iatrogenic injury to these

structures. Finally, minimizing tissue trauma with gentle han-
dling will decrease adhesions and maximize potential fertility.

All patients undergoing surgery for advanced endometrio-
sis, either by an open or laparoscopic approach, should have
a full mechanical and antibiotic bowel preparation.
Prophylactic antibiotics and other appropriate practices for
patients undergoing major abdominal or pelvic surgery are
standard. Patients are positioned in the low lithotomy position
with access to both the vagina and rectum for instrumentation.
Ureteral stents are liberally used and are especially useful in
women with severe obliterative disease in the cul-de-sac and
in reoperative pelvic surgical procedures.

Provided that complete removal of the endometriosis is
performed, no specific technique or approach has been proven
to be superior. With endometriosis, the surgeon’s experience
and skill are paramount. In experienced hands, laparoscopic
removal of extensive endometriosis can be accomplished.
However, removal of deep lesions in the rectovaginal septum
necessitating bowel resection still often requires open laparo-
tomy to safely and completely excise the endometrial implant
with restoration of intestinal continuity.

The management and techniques concerning the surgical
treatment of ovarian and ureteral endometriosis are exten-
sively discussed in the appropriate gynecologic and urologic
literature. This discussion on surgical therapy will concentrate
on management of intestinal lesions.

Rectovaginal Endometriosis

Endometriosis of the cul-de-sac of Douglas that extends into
the rectovaginal septum is the most common site of intestinal
involvement and may require intestinal resection. These
lesions are often deep fibrotic nodules that extend from the
posterior vagina and anterior rectum to the uterosacral liga-
ments (Figure 21-6). Small superficial lesions involving the
intraperitoneal rectum may be vaporized with the CO2 laser or
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electrocautery. When using either technique, it is critical to
initially outline the lesion to be removed to ensure complete
extirpation because distortion of the planes and tissue can
otherwise make it difficult to assess the completeness of exci-
sion. Cutting current as opposed to coagulating current is pre-
ferred. The former technique minimizes carbonization that
can make it challenging to recognize when an adequate depth
has been achieved by the appearance of normal tissue. After
the lesion is removed, the bowel wall is carefully assessed.
Because most of these superficial lesions can be removed
without entering the mucosa, the defects can be closed with
interrupted transversely placed Lembert stitches.

Surgical treatment of the deeper lesions is more contro-
versial. Removal of the rectosigmoid with reanastomosis is
technically demanding and should be performed by skilled
intestinal surgeons to minimize complications in these young
patients. As experience has grown, there has been a shift
to more aggressive therapy, usually in conjunction with
gynecologists who remove endometrial deposits on the
ovaries and fallopian tubes. Medical treatment has not
proven adequate for these infiltrating lesions, so it is no sur-
prise that castration alone has also proven ineffective.53

Many of these women have chronic pain or partial colonic
obstructive symptoms after bilateral salpingo-oophorectomy
when the endometrial implant is not resected. As a result,
excision of the implant either with a disc of rectal wall or a
formal anterior resection is recommended for women with
symptoms related to the endometriosis. Both procedures 
can occasionally be performed laparoscopically if the
endometriosis is completely removed. Unfortunately,
laparoscopy often misses lesions that are not visually appar-
ent and discernible only by palpation. It should be noted,
however, that for severe disease, laparoscopic ablation, when
possible, had similar crude pregnancy rates in comparison to
laparotomy, and both techniques were clearly superior to
medical management alone.54

The infiltrating nodular endometrial implants involving
the rectovaginal portion of the cul-de-sac often invade both
the vagina and rectum. Because removal of the implant will
require resection of a portion of the rectal wall, dissection of
the lesion from the vagina allows for en bloc removal of the
lesion with the rectal wall. There is often no discernible
plane between these lesions and the walls of the rectum or
vagina. Care must be taken to avoid penetration of the vagi-
nal wall with possible injury to the cervix, especially in
women desiring eventual pregnancy. Often it is advanta-
geous to mobilize the rectum in the posterior and lateral tis-
sue planes to adequately define the lesion before attempting
the anterior dissection. Blunt dissection of the rectovaginal
plane below the area of involvement may help clarify the
distorted anatomy and avoid inadvertent entry into the bowel
lumen. After careful dissection of the lesion from the
vagina, the normal rectovaginal plane is reached, and the
fixed, hard mass may suddenly become mobile and
amenable to resection.

Disc excision of the anterior rectal wall, by either laparo-
scopic or open technique, is performed for single lesions usu-
ally less than 3 cm in diameter (Figure 21-7). After marking
the lesions circumferentially with electrocautery, stay sutures
are placed on either side of the endometrial implant. Full-
thickness bowel wall excision is then performed with the cut-
ting current electrocautery. Interrupted transverse absorbable
sutures are subsequently placed to close the resulting defect.

Segmental resection of the rectosigmoid is performed for
larger lesions or when neoplasia is a concern. Margins are to
grossly normal bowel, and unless there are multiple lesions, an
extensive colonic resection is not required. High ligation of the
sigmoid vessels is also unnecessary, and the anastomosis may
be either hand-sewn or stapled. When resection is performed
laparoscopically, the involved segment may be removed by
extending one of the port sites. Nezhat et al.55 have described
a technique of prolapsing the lesion outside the anus for resec-
tion. Redwine et al.56 have described a transvaginal approach
for specimen removal. Open or laparoscopic excision of these
deeply infiltrating rectovaginal lesions is very technically
demanding. The lack of discernible tissue planes, the intimate
association of the rectum and vagina, and the frequent occur-
rence of distal infiltration of endometriosis down to the mid to
lower rectum makes laparoscopic resection possible in only a
small minority of these patients and only by surgeons very
experienced in complex intestinal laparoscopy. Even in the
hands of experienced laparoscopists, rectovaginal fistula
requiring ileostomy has been reported to occur after these
resections.54 Proctoscopic insufflation to assess for leak is
practiced routinely by the authors with all rectal anastomoses,
whether performed open or laparoscopically.
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Small Bowel and Appendiceal Endometriosis

Although endometriosis involving the small bowel or appen-
dix is much less common than rectosigmoid disease, careful
inspection of these organs is critical in patients with advanced
endometriosis to ensure complete removal of all gross disease
and to minimize recurrence. Superficial small bowel implants
may be treated with sharp excision, electrocautery, or the
laser, as described above. Deeper implants may require small
bowel resection, and, if within 5 cm of the ileocecal valve,
may need an ileocecectomy. Appendiceal endometriosis is
treated with appendectomy. Occasionally, a surgeon will
encounter a patient with an endometrial implant while operat-
ing for another condition. Although the lesion may exhibit a
classic visual appearance consistent with endometriosis, a
biopsy to confirm the diagnosis and exclude malignancy is
important. Several studies have suggested that few patients
with small asymptomatic endometrial implants of the appen-
dix will become symptomatic, but no study has yet defined
the natural history of these lesions. As a result, for those
patients with asymptomatic endometriosis, observation is
probably sufficient, but hormone replacement therapy should
be avoided to avoid stimulation of the implants.

Results After Surgical Therapy

Recurrence of endometriosis after surgical excision is diffi-
cult to assess because of a wide variability in the operative
approach to endometriosis by various authors and the obvious
need for postoperative laparoscopy to document asympto-
matic recurrence. Although there are no long-term prospec-
tive studies to date, the larger studies suggest a histologically
confirmed rate of recurrent endometriosis of approximately
19%.57 Gauging the response to surgery by the resolution of
preoperative pelvic pain or infertility is easier to measure. The
largest series of intestinal resections for advanced intestinal
endometriosis by Bailey et al.58 found that 86% of patients
had complete or near complete relief of their preoperative
pelvic pain. In addition, a 50% crude pregnancy rate was
achieved which was comparable with rates found when treat-
ing much lower stages of disease. These results in more than
130 cases with a median follow-up of 5 years were achieved
with minimal morbidity, no anastomotic leaks, and no docu-
mented instance of recurrent colorectal endometriosis.
Laparoscopic series of intestinal resections performed for
extensive endometriosis have reported similar pregnancy rates
albeit with smaller number of cases, higher complication
rates, and shorter long-term follow-up.59

Combined Medical and Surgical Therapy

Both medical and surgical therapies for endometriosis have
potential reasons why each treatment alone may not be suc-
cessful in eradicating the disease and minimizing recurrence.

Medical therapy affects endometrial implants variably, and
there is a high instance of recurrence after cessation of ther-
apy. Surgery may not remove microscopic disease, and post-
surgical adhesions may contribute to postoperative pelvic
pain and infertility. For these reasons, combination therapy
either pre- or postoperatively has been used for several years,
although with a paucity of prospective, randomized data to
conclusively prove long-term improvement in recurrence and
symptoms.

The rationale for preoperative medical therapy conducted
over a period of 3–6 months is principally to decrease the
inflammation and possibly the size of the endometrial
implants. Presumably, this therapy will allow easier excision
with diminished adhesion formation. Medical therapy may
also reduce the vascularity of endometrial implants. A
prospective study by Buttram60 in 1985 revealed an improve-
ment in pregnancy rates with 6 months of danazol given
preoperatively with all stages of endometriosis. The optimal
length of therapy and long-term (and not just delayed) recur-
rence rates must still be elucidated. Postoperative treatment
with danazol and oral contraceptive pills has not been shown
to have durability, and the initial excitement over improved
recurrence rates at 12 months has not been duplicated after
longer follow-ups.60 Our current use of combined therapy,
after laparoscopic confirmation of advanced pelvic
endometriosis, is a 3- to 6-month course of a GnRH-a before
definitive surgery for virtually all patients able to tolerate the
medical therapy.

Conclusion

The diagnosis and management of intestinal endometriosis
has evolved tremendously over the last 20 years with the
widespread availability of laparoscopy and a clear under-
standing of the necessity to remove all endometrial implants
in symptomatic patients. With the advent of stapling devices
that facilitate low pelvic anastomoses, the intestinal surgeon
should be able to resect the endometrial implants and restore
bowel continuity in virtually all patients with minimal mor-
bidity and preserved fertility, when desired. Further improve-
ments in outcomes will probably not occur until a better
understanding of the precise etiology and growth of the
endometrial implant is discovered.
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Colon and Rectal Trauma and Rectal 
Foreign Bodies
Demetrios Demetriades and Ali Salim

Colon Injuries

The management of colon injuries has been one of the most
controversial issues in trauma and has undergone many radi-
cal changes in the last few decades. Despite the dramatic
reduction of colon-related mortality from about 60% during
World War I to about 40% during World War II to about 10%
during the Vietnam War and to lower than 3% in the last
decade, the colon-related morbidity remains unacceptably
high. The abdominal sepsis rate has remained at about 20% in
most prospective studies in the last decade (Table 22-1).1–6

No other organ injury is associated with a higher septic
complication rate than colon. In some subgroups of patients
with colon injuries in the presence of Penetrating Abdo-
minal Trauma Index (PATI) >25 or with multiple blood
transfusions, the incidence of intraabdominal sepsis has
been reported to be as high as 27%.7 In patients with destruc-
tive colon injuries requiring resection, the reported incidence
of abdominal complications is about 24%.6 Many studies
have attempted to identify risk factors for complications and
optimize the treatment.

Epidemiology

The vast majority of colon injuries are caused by penetrating
trauma. In American urban centers, firearms are by far the
most common cause of injury. In anterior or posterior abdom-
inal gunshot wounds, the colon is the second most frequently
injured organ after the small bowel and it is involved in about
27% of cases undergoing laparotomy.8,9 In anterior abdominal
stab wounds, the colon is the third most frequently injured
organ after the liver and small bowel and an injury is found in
about 18% of patients undergoing laparotomy. In posterior
stab wounds, the colon is the most frequently injured organ
and is injured in about 20% of patients undergoing laparo-
tomy.10 In gunshot wounds, the transverse colon is the most
frequently affected segment. In stab wounds, the left colon is
the most frequently injured segment, probably because of the
predominance of right-handed assailants.

Blunt trauma to the colon is uncommon and is diagnosed in
about 0.5% of all major blunt trauma or in 10.6% of patients
undergoing laparotomy.11,12 Most of these injuries are partial
thickness and only 3% of patients undergoing laparotomy
have full-thickness colon perforations.11,13 Traffic trauma is
the most common cause of blunt colon injury. Deceleration
injuries may cause avulsion of the colon from the mesentery
resulting in ischemia but blowout perforations caused by tran-
sient closed loop formation may occur as well. Seatbelts
increase the risk of hollow viscous perforations and the pres-
ence of a seatbelt mark sign is a predictor of hollow viscous
injury. In rare cases, colonic wall hematoma or contusion may
result in delayed perforation several days after the injury. The
left colon is the most frequently injured segment followed by
the right colon and the transverse colon.11

Diagnosis

The diagnosis of colon injury is almost always made intraop-
eratively. However, with the introduction of selective nonoper-
ative management of penetrating abdominal trauma, there has
been a concern of missing colon injuries. This is particularly
important in penetrating injuries of the back because small
retroperitoneal colon injuries may not give early clinical signs.
A rectal examination may show blood in the stool, especially
in cases with distal colon or rectal injuries. A preoperative
erect chest film may show the nonspecific presence of free air
under the diaphragm. The colon can reliably be evaluated by
soluble enema studies or abdominal computed tomography
(CT) scan with soluble rectal contrast. Retroperitoneal gas or
contrast extravasation are diagnostic and an exploratory
laparotomy should be performed. Other investigations, such as
ultrasound or diagnostic peritoneal lavage have no role in the
evaluation of suspected colon injuries.

The preoperative diagnosis of colon injury after blunt
trauma can be a major challenge, especially if the patient is
unevaluable because of severe associated head injuries. The
diagnosis may be suspected by the presence of free gas or
thickened colonic wall on the routine abdominal CT scan. In
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some cases, the diagnosis may be delayed by many days with
catastrophic consequences.

Intraoperatively, every paracolic hematoma caused by pen-
etrating trauma should be explored and the underlying colon
should be evaluated carefully. Failure to adhere to this impor-
tant surgical principle is a serious error with medical and legal
implications. Paracolic hematomas caused by blunt trauma
should not undergo routine exploration unless there is evi-
dence of colon perforation.

Colon Injury Scale

The American Association for the Surgery of Trauma
(AAST) developed a grading system for organ injuries in
order to have objective criteria for the classification of the
severity of the injury and enable reliable comparisons of
results. On the basis of the injury grade, an Abbreviated
Injury Score is assigned and may be used for the calculation
of the Injury Severity Score (ISS). The AAST Colon Injury
Scale is shown in Table 22-2.

Operative Management

Historical Perspective

The first guidelines regarding the management of colon
injuries were published by the United States Surgeon General
and mandated proximal diversion or exteriorization of all
colon wounds.14 This unusual directive was initiated because
of the very high mortality of colorectal injuries during the
early years of World War II. The mortality in both civilian and
military reports exceeded 50%.15,16 Although these guidelines
were not based on any scientific evidence, they were credited

for the significant reduction of mortality in the last years of
the war. However, during this period, many other major
changes in trauma care took place. Faster evacuation from the
battlefield and early definitive care, improved resuscitation
protocols, and introduction of penicillin and sulfadiazine
could all have contributed to the reduction of mortality. The
policy of mandatory colostomy for all colon injuries remained
the unchallenged standard of care until the late 1970s. Stone
and Fabian17 reported the first major scientific challenge of
this policy in 1979. In a prospective, randomized study, which
excluded patients with hypotension, multiple associated
injuries, destructive colon injuries, and delayed operations,
the authors concluded that primary repair was associated with
fewer complications than colostomy. The exclusion criteria
were perceived as risk factors for anastomotic leak and were
absolute indications for diversion.

With mortality rates attributable to colon-related complica-
tions improving over the next few years, surgeons challenged
the validity of the “standard” contraindications for primary
repair or resection and anastomosis. A few prospective ran-
domized studies with no exclusion criteria (class I evidence)
confirmed the safety of primary repair, at least in nondestruc-
tive colon injuries. Another alternative to primary repair or
colostomy was exteriorized repair, which was introduced in
the 1970s. With this technique, the sutured colon was exteri-
orized and observed for 4–5 days. If the repair remained intact
during this period of observation, the colon was returned to
the abdominal cavity. If the repair leaked, it was converted to
a loop colostomy.18,19 The enthusiasm for this approach
waned in the 1980s because of the overwhelming evidence of
the superiority of primary repair.

In the 1990s and 2000s, primary repair became the standard
of care in most cases although there is still some skepticism by
many surgeons, especially in the presence of certain risk fac-
tors such as destructive colon injuries, severe contamination,
multiple injuries, and delays in treatment.

Nondestructive Colon Injuries

There is now enough class I evidence (prospective, random-
ized studies) supporting primary repair in all nondestructive
colon injuries (injuries involving <50% of the bowel wall and
without devascularization) irrespective of risk factors.
Chappuis et al.2 in a randomized study of 56 patients with no
exclusionary criteria concluded that primary repair should be
considered in all colon injuries irrespective of risk factors. 
In another landmark study, Sasaki et al.20 randomized
71 patients with colon injuries to either primary repair or
diversion, without any exclusionary criteria. The overall com-
plication rate was 19% in the primary repair group and 36%
in the diversion group. In addition, the complication rate for
colostomy closure was 7%. The authors concluded that
primary repair is the method of choice of treatment of all
penetrating colon injuries in the civilian population despite
any associated risk factors for adverse outcome.

TABLE 22-2. AAST Colon Injury Scale

Grade Injury description

I a) Contusion or hematoma without devascularization
b) Partial thickness laceration

II Laceration ≤50% of circumference
III Laceration >50% of circumference
IV Transection of the colon
V Transection of the colon with segmental tissue loss

TABLE 22-1. Incidence of abdominal septic complications in colon
injuries (prospective studies)

Author No. of patients Abdominal sepsis (%)

George et al.,1 1989 102 33
Chappuis et al.,2 1991 56 20
Demetriades et al.,3 1992 100 16
Ivatury et al.,4 1993 252 17
Gonzalez et al.,5 1996 114 24
Demetriades et al.,6 2001 297 24
Overall 921 22
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Gonzalez et al.5 published another important prospective, ran-
domized study in 1996. The authors randomized 109 patients
to primary repair on diversion, independent of any risk factors.
The sepsis-related complication rate was 20% in the primary
repair group and 25% in the diversion group. In the presence
of certain risk factors, such as severe fecal contamination,
shock on admission, blood loss 1000 mL, or more than two
associated organ injuries, the diversion group had a higher
complication rate, although this difference did not reach sta-
tistical significance. Gonzalez et al.21 continued their study
and the series increased to 176 patients with penetrating colon
injury. The study concluded again that in civilian trauma, all
penetrating colon injuries should be primarily repaired.

Overall, collective review of all available prospective, ran-
domized studies (class I evidence) identified 160 patients with
primary repair and an incidence of 13.1% of abdominal sep-
sis complications. In the group of 143 patients treated with
diversion, the abdominal sepsis complication rate was 21.7%
(Table 22-3). In addition to the available class I evidence,
numerous prospective observational studies (class II evi-
dence) demonstrated the superiority of primary repair over
diversion in nondestructive injuries.1,3,4,22 In conclusion, there
is sufficient class I and II data to support routine primary
repair of all nondestructive colon injuries, irrespective of risk
factors for abdominal complications. No study has ever
shown that colostomy is associated with better results than
primary repair.

Despite the available scientific evidence, there is still some
skepticism about liberal primary repair and many surgeons
still consider colostomy as the procedure of choice in many
colon injuries. In a survey of 317 Canadian surgeons in 1996,
75% of them chose colostomy in low-velocity gunshot wounds
to the colon.23 In another survey of 342 American Trauma
Surgeons, members of the AAST, a colostomy was the proce-
dure of choice in 3% of colon perforations with minimal
spillage, in 43% of perforations with gross spillage, in 18% of
colon injuries involving >50% of the wall, and in 33% of cases
with colon transection.24 It is obvious that old traditions still
have a significant role in modern trauma surgery.

Destructive Colon Injuries

Until recently, there was no sufficient class I or II data regard-
ing the management of destructive colon injuries requiring
resection (loss of >50% of bowel wall or devascularization).
The available prospective, randomized studies included only
36 patients with colon resection and anastomosis. The overall

incidence of anastomotic leak was 2.5% and no deaths
occurred. All these studies recommended primary anastomosis
irrespective of the presence of any risk factors for abdominal
complications.2,20,21 In a recent prospective but not randomized
study on colon injuries by Cornwell et al.,7 there were 25
patients with destructive colon injuries treated by resection
and anastomosis and two patients treated by resection and
colostomy. All patients had a PATI >25 or were transfused
with >6 units of blood or the operation was delayed by >6
hours from the time of injury. There were two anastomotic
leaks (8%) and both were fatal. The study concluded that some
high-risk patients with destructive colon injuries might benefit
from diversion. Unfortunately, the study did not include
enough patients with diversion for comparison with the pri-
mary anastomosis group. There are two retrospective studies,
which included only destructive colon injuries requiring resec-
tion: Stewart et al.25 analyzed 60 patients, 43 of whom were
managed by resection and anastomosis and 17 by diversion.
The overall anastomotic leak rate was 14% and in the sub-
group of patients with blood transfusion >6 units, the leak rate
was 33%. The authors suggested that primary anastomosis
should not be performed in patients receiving massive blood
transfusions or in the presence of underlying medical illness.
Another retrospective study from Los Angeles analyzed the
complications in a series of 140 patients with destructive colon
injuries requiring resection.26 The incidence of intraabdominal
sepsis was similar in the groups with primary anastomosis or
diversion. Univariate analysis identified Abdominal Trauma
Index >25 or hypotension in the emergency room to be asso-
ciated with increased risk of anastomotic leak. The study sug-
gested that a diversion procedure might be appropriate in these
high-risk subgroups of patients.

In summary, the available prospective, randomized studies,
which include only a small number of cases, recommend resec-
tion with anastomosis irrespective of risk factors. Two large ret-
rospective studies advocate diversion in the subgroups of
patients with certain risk factors such as PATI >25, multiple
blood transfusions, or associated medical illness.25,26 The
guidelines of the Eastern Association for the Surgery of
Trauma published in 199827 supported resection and primary
anastomosis in the subgroups of patients with destructive colon
injuries if they are a) hemodynamically stable intraoperatively,
b) have minimal associated injuries (PATI <25, ISS <25), c)
have no peritonitis, and d) have no underlying medical illness.
The guidelines suggest that patients with shock, significant
associated injuries, peritonitis, or underlying disease should be
managed with resection and colostomy.27 However, these

TABLE 22-3. Primary repair versus diversion: prospective, randomized studies with no exclusion criteria

Primary Repair Diversion

Study No. of patients Abdominal septic complications (%) No. of patients Abdominal complications (%)

Chappuis et al.2 28 4(14.3) 28 5(17.9)
Sasaki et al.20 43 1(2.3) 28 8(28.6)
Gonzalez et al.21 89 16(18) 87 18(21)

Total 160 21(13.1) 143 31(21.7)



guidelines were based on class III evidence. In their review of
the literature, there were only 40 patients in class I studies with
resection and anastomosis and the anastomotic leak rate was
2.5% and without mortality. In class II studies, there were only
12 patients who underwent resection and anastomosis and the
leak rate was 8.3% without mortality. In class III retrospective
studies, there were 303 patients with a leak rate of 5.2% and
three deaths (1%) as a result of the leak.

In view of the lack of large prospective studies in the liter-
ature, the AAST sponsored a prospective multicenter study to
evaluate the safety of primary anastomosis or diversion and
identify independent risk factors for colon-related complica-
tions in patients with destructive colon injuries requiring
resection.6 The study included 297 patients with penetrating
injuries requiring colon resection (rectal injuries were
excluded) that survived at least 72 hours. The overall colon-
related mortality was 1.3% (four deaths) and all deaths
occurred in the diversion groups (P = .01). The overall inci-
dence of abdominal complications was 24% and the most
common complication was an intraabdominal abscess (19%
of patients) followed by fascia dehiscence (9%). The inci-
dence of anastomotic leaks was 6.6%. Multivariate analysis
identified three independent risk factors for abdominal com-
plications: severe fecal contamination, >4 units of blood
transfusions within the first 24 hours, and single-agent antibi-
otic prophylaxis. If all three risk factors were present, the inci-
dence of abdominal complications was about 60%, if any two
factors were present the complications rate was 34%, if only
one factor was present this figure was about 20%, and with no
risk factors it was 13%. The method of colon management,
delay of operation >6 hours, shock at admission, site of colon
injury, PATI >25, ISS >20, or associated intraabdominal
injuries were not found to be independent risk factors. In a
second analysis, the group of patients with primary anasto-
mosis was compared with the group with diversion, using
multivariate analysis which controlled for PATI >25, transfu-
sion >6 units of blood, >6 hours’ delay of operation, shock at
admission, and severe fecal contamination. These factors
have been described in previous studies as significant risks for
abdominal complications. With colon diversion serving as
reference (RR 1.00) for comparison, the adjusted relative risk
of primary anastomosis was exactly the same (1.00).

In a similar analysis according to subgroups with ileo-
colostomy, colocolostomy, ileostomy, and colostomy, the
adjusted relative risk of abdominal complications was similar.
In another analysis, all patients were classified into either a

high-risk group (if any of the following factors was present:
hypotension at admission, blood transfusions >6 units, delay of
operation >6 hours, severe peritoneal contamination, or PATI
>25) or a low-risk group if the above factors were not present.
These risk factors are considered by many surgeons as strong
indications for diversion. The colon-related mortality in the
high-risk patients was 4.5% (4 of 88 patients) in the diversion
group and no deaths in the 121 patients who underwent primary
anastomosis (P = .03). Multivariate analysis showed that the
adjusted relative risk of abdominal complication in patients
with primary anastomosis or diversion was similar, in both the
low-risk and high-risk patients (Table 22-4). There was a trend
toward shorter intensive care unit and hospital stay in the pri-
mary anastomosis group. The study concluded that “In view of
these findings and the fact that colon diversion is associated
with worse quality of life and requires an additional operation
for closure, colon injuries requiring resection should be man-
aged by primary repair, irrespective of risk factors.”6 Damage
control procedures with abdominal packing and temporary clo-
sure of the abdominal wall with a prosthetic material pose a
special dilemma regarding the management of destructive
colon injuries. No studies have ever addressed this issue and the
existing practices are based on personal beliefs and experience.
The authors advocate primary anastomosis because of the the-
oretical disadvantages of having a colostomy, which is an open
source of fecal material, near an open abdomen. The only con-
ditions for which there is agreement for colostomy are the pres-
ence of severe colon edema or a questionable blood supply of
the colon. In these situations, at least theoretically, a diversion
procedure might be a safe option.

Risk Factors for Abdominal Complications

The abdominal complication rate in colon injuries is very
high, with a sepsis rate of about 20% (Table 22-1). In destruc-
tive colon injuries requiring resection, the prospective AAST
colon resection study of 298 patients recorded an overall
incidence of 24% of abdominal complications. Many studies
attempted to identify risk factors for complications and on the
basis of these risks to modify the treatment.

Left Versus Right Colon Injuries

For many years and until recently, there was an anecdotal per-
ception that left colon injuries are associated with a higher
risk of anastomotic leaks and septic complications than right
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TABLE 22-4. AAST colon resection study: comparison of abdominal complications between primary anastomosis and diversion in high- and
low-risk patients6

Primary anastomosis: Diversion: abdominal 
Patient population abdominal complications (%) complications (%) Adjusted relative risk (95% CI) P value

All patients 22 27 0.81 (0.55–1.41) .69
Low-risk patients* 13 8 1.26 (0.21–8.39) .82
High-risk patients* 28 30 0.90 (0.53–1.40) .67

*High-risk patients were those with PATI >25 or severe fecal contamination or 6 hours from injury to operation or transfusion of >6 units of blood pre-/intra-
operatively systolic blood pressure ≤90 mm Hg. Low-risk patients were those without any of the above risk factors.



colon injuries. This perception was based on theoretical rea-
sons (different anatomy and blood supply, higher concentra-
tion of bacteria, and poorer healing properties in the left
colon) rather than clinical evidence. This perception led sur-
geons to advocate liberal primary repair of right colon
wounds and colostomy in left colon wounds. However, no
clinical or experimental study has ever demonstrated any
healing differences between the two sides of the colon or any
evidence that the two anatomic sides should be treated differ-
ently. Experimental work in baboons, which have very simi-
lar anatomy and bacteriology with humans, showed no
difference of the healing properties between the right and left
colon.28 The study involved resection of a 10-cm segment of
right colon and a 10-cm segment of left colon and primary
anastomosis, without any mechanical or chemical preparation
of the colon. The healing of the anastomosis was assessed at
autopsy 7 days postoperatively (leak, local abscess), mechan-
ically by measuring the breaking strength of the anastomosis,
and biochemically by measuring the hydroxyproline concen-
trations at the anastomotic site. The study showed identical
healing properties of the two sides of the colon.28

In another study using the same model, one of the authors
evaluated the effect of hypovolemia (blood loss of 20 mL/kg)
on healing of the left and right sides of the colon and again no
differences were found29 (Figures 22-1 and 22-2).

Associated Abdominal Injuries

Earlier studies suggested that multiple or severe associated
intraabdominal injuries (PATI >25) are associated with a high
incidence of septic complications and they were considered as
contraindications for primary repair of the colon.4,7 This factor
was considered even more critical in destructive colon injuries
and was suggested as indication for diversion.26,27 However,
class I and II studies have shown that although multiple asso-
ciated intraabdominal injuries are significant risk factors for
intraabdominal sepsis, the method of colon management does

not affect the incidence of abdominal sepsis.3,5–7,30 Some stud-
ies have suggested that the creation of an ostomy in these high-
risk patients may independently contribute to abdominal
sepsis.30 The current class I and II literature supports primary
repair or resection and anastomosis in patients with severe or
multiple associated abdominal injuries.

Shock

There is now sufficient class I and II evidence that preopera-
tive or intraoperative shock is neither an independent risk
factor for abdominal sepsis nor a contradiction for primary
colon repair or anastomosis.3,5,6

Blood Transfusions

Multiple blood transfusion (>4 units of blood within the first
24 hours) has been shown to be a major independent risk fac-
tor for abdominal septic complications.6,30 In a large prospec-
tive AAST study of 297 patients with penetrating destructive
colon injuries requiring resection, blood transfusion was the
most critical independent factor for abdominal sepsis [adjusted
relative risk (RR), 2.0; 95% confidence interval (CI),
1.31–2.83; P = .001].6 However, the method of colon manage-
ment did not influence the complication rate in this group of
patients and primary anastomosis was recommended.6

Injury Severity Score

The ISS is not an independent risk factor for abdominal sep-
sis and high ISS (>15) is not a contraindication for primary
repair or anastomosis.3,6

Fecal Contamination

Severe fecal contamination of the peritoneal cavity is a major
independent risk factor for abdominal sepsis.1,6,11,26,30,31 This
finding led some studies to suggest that the presence of severe
contamination should be a contraindication for primary repair
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FIGURE 22-1. Hydroxyproline concentrations (biochemical marker of
wound healing) are similar in both sides of the colon (values in μg/mg).

FIGURE 22-2. Breaking strengths of the right and left colon are simi-
lar (values in N/mm2).



or anastomosis.1,11,31,32 However, all prospective, randomized
studies and recent large prospective observational studies
have shown that the method of colon management in this
group of patients does not influence the septic complication
rate and recommended primary repair or anastomosis.2,5,6

Specific Associated Abdominal Injuries

There is class III evidence that the combination of colon
injuries with pancreatic or ureteric injuries is associated with
an increased incidence of septic complications.33,34 However,
there is no evidence that the presence of any of these injuries
is a contraindication for primary repair or anastomosis.6

Time from Injury to Operation

The length of delay of surgical repair over which the septic
complication rate increases is not well defined. Some studies
suggest >6 hours whereas others >12 hours as the critical
delays associated with an increased risk of infections.7,22,26,35 It
seems that the degree of contamination is much more impor-
tant than the delay in surgical management and the time delay
in itself should not be used as a criterion for primary repair or
diversion. In a prospective study of 297 destructive colon
injuries, the incidence of abdominal complication was 11.4%
(4/35) in the group of patients with preoperative time >6 hours
and 26.1% in patients with times <6 hours. Multivariate analy-
sis failed to identify time delay as an independent risk factor.6

Retained Missiles

Missiles, which passed through the colon and remained
lodged in the tissues, are not associated with increased risk of
local sepsis and they should be removed only if it is techni-
cally easy and does not prolong the operation. In a study of 84
patients with gunshot wounds of the colon, the bullet
remained in the body in 40 and was removed in 44. The inci-
dence of local septic complications was 5% in patients with
retained bullets and 7% in those without.36

Anatomic Location of Colon Injury

There is a plethora of classes I, II, and III evidence that the inci-
dence of complications is similar in right and left colon injuries.

Temporary Abdominal Wall Closure

Damage control laparotomy and temporary abdominal wall
closure with prosthetic material seem to be associated with
increased incidence of abdominal septic complications. The
crude relative risk of abdominal sepsis in patients with tem-
porary abdominal wall closure has been reported to be 2.12
(1.32–3.40) (P = .005) in a study of 297 of destructive colon
injuries requiring resection. However, multivariate analysis
failed to identify this method as independent risk factor.6

There is no literature addressing the optimal management of

colon injuries in this group of patients. The authors prefer
primary repair or resection and anastomosis, to avoid a
colostomy near an open abdomen.

Anastomotic Leaks

Colon leaks remain the most serious complication in repaired
or anastomosed colons. The overall incidence of suture line
failures is fairly low. In a collective review of 35 prospective
or retrospective studies with 2964 primary repairs, Curran
reported 66 (2.2%) leaks.6,37 In prospective studies including
534 patients with colon repair or resection and anastomosis,
there were 17 (3.2%) leaks.6,37 The leak rate after resection
and anastomosis is significantly higher than in simple repairs.
In a collective review of 362 patients with resection and anas-
tomosis, the overall incidence of anastomotic leak was
5.5%.37 In another large retrospective study of 112 patients
with penetrating or blunt colonic injuries treated by resection
and primary anastomosis, Murray et al.26 reported a leak rate
of 9%. In a more recent multicenter prospective study of 197
patients with penetrating colon injuries who underwent resec-
tion and primary anastomosis, the leak rate was 6.6%.6

The risk factors for anastomotic leak are not well defined.
It seems that colocolostomies are associated with a higher
incidence of anastomotic leaks than ileocolostomies. Murray
et al.26 reported a leak rate of 4% in 56 patients with ileo-
colostomies and 13% in 56 colocolostomies. Univariate
analysis identified PATI >25, >6 units of blood transfusion,
and hypotension in the emergency room as risk factors for
anastomotic leak. A multicenter prospective AAST study
reported a leak rate of 4.2% for ileocolostomies and 8.9% in
colocolostomies.6 The leaks occurred in patients with or with-
out multiple blood transfusions, severe contamination, and
multiple associated injuries. No significant independent risk
factors could be identified.

The prognosis of anastomotic leaks is usually good and
most of the patients can safely be managed nonoperatively
with low-residue diet. In most cases, the leak results in a fecal
fistula, which heals spontaneously within a few days. In other
cases, the leak results in a local abscess, which can be drained
percutaneously. However, in some patients, the colonic leak
causes severe intraabdominal sepsis and a proximal diversion
procedure may be required. Curran and Borzotta37 reported no
deaths in a collective series of 66 patients with repair leaks.
However, Murray et al. reported two colon-related deaths in a
group of 10 patients with anastomotic leak. The AAST mul-
ticenter study reported no deaths in the 13 patients with anas-
tomotic leaks. The overall mortality attributable to colon
leak-related complications in a collective review of 3161
trauma patients treated with primary repair or resection and
anastomosis was only 0.1%.6,37

In summary, colonic leaks occur more often in patients 
with colocolostomies than patients with ileocolostomies. Exter-
nal fecal fistulas can safely be managed nonoperatively with 
low-residue diet. Localized abscesses are best drained
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percutaneously by interventional radiology and the ensuing fecal
fistula almost always closes spontaneously. Reexploration of the
abdomen and creation of fecal diversion with or without resec-
tion of the leaking colon should be reserved only for patients
with generalized peritonitis or failed percutaneous drainage.

Technique of Colon Repair

In nondestructive injuries, repair of the injured colon should
be performed after debridement of the perforation. This step
is critical in gunshot wounds and failure to debride may result
in breakdown of the suture line. In destructive injuries, resec-
tion to normal and well-perfused edges should be performed
and the anastomosis should be tension free. The method of
anastomosis, hand-sewn or stapled, does not influence the
incidence of abdominal complications or leak rate and it
should be surgeon’s preference. In a prospective AAST study
of 207 patients with penetrating destructive injuries who
underwent resection and anastomosis, 128 cases were man-
aged by hand-sewn and 79 cases by stapled anastomosis. The
incidence of anastomotic leak was 7.8% and 6.3%, respec-
tively. Multivariate analysis adjusting for blood transfusions,
degree of fecal contamination, and antibiotic coverage
showed identical complication rates (stapled anastomosis
adjusted RR = 0.99).38 Application of fibrin glue around the
anastomosis may be beneficial although no study has ever
evaluated its role in colonic anastomosis in trauma. Further
protection of the anastomosis with adjacent omentum is
recommended whenever possible. It is the practice of the
authors to apply fibrin glue and cover the anastomosis with
omentum in all cases with resection and anastomosis.

Rectal Injuries

The management of rectal trauma has undergone many
changes in the same manner as colon injuries, with many of
the principles of management evolving from wartime experi-
ences. The mortality related to rectal trauma has decreased
dramatically from 67% during World War I down to today’s
civilian reports of 0%–10%.39–44 Likewise, the morbidity,
which was as high as 72% during the Vietnam War, is now as
low as 10%.44,45 The mainstay of management, developed
from lessons learned from combat experiences, has remained
controversial and includes: 1) diversion of fecal stream, 2) dis-
tal rectal washout, 3) presacral drainage, and 4) debridement
and closure of wounds when possible. Because of the paucity
of class I and class II data, no consensus has been achieved
with respect to the optimal management of rectal trauma.

Anatomy

The anatomy of the rectum makes it difficult to apply the
principles of colon trauma management. The majority of the
rectum is completely surrounded by the bony pelvis, making

injuries infrequent, and exposure difficult. The rectum varies
in length from 12 to 15 cm, with only the upper two-thirds
anteriorly and the upper one-third laterally covered by peri-
toneum (intraperitoneal rectum). The lower third of the rec-
tum completely lacks peritoneal covering (extraperitoneal
rectum) which makes exposure and repair of injuries difficult.
Finally, the rectum is easily accessible from the anus, with the
anterior peritoneal reflection only approximately 6 cm from
the anal verge. This results in a not uncommon finding of
intraperitoneal injury from rectal foreign bodies.

Epidemiology

For the various anatomic reasons, injuries to the rectum occur
infrequently, and are usually the result of penetrating trauma.
In most series, gunshot and shotgun wounds account for
80%–85% of injuries, and stab wounds for 3%–5%.39,46,47 The
incidence of rectal trauma is low, with most series describing
relatively few injuries. In a series of 59 patients with gunshot
wounds to the buttocks, only 3.4% had rectal injuries.48 In
another series of 192 patients with gunshot wounds to the
back, 2.6% had a rectal injury.9 Interestingly, in a series of
309 anterior abdominal gunshot wounds, and a series of 37
transpelvic gunshot wounds, no rectal injuries were identi-
fied, reiterating the infrequency of this injury.8,49

Other causes include iatrogenic injuries from urologic and
endoscopic procedures, sexual misadventure, and anorectal
foreign bodies. Blunt trauma accounts for 5%–10% of cases,
and is usually the result of pelvic fractures or impale-
ment.39,42,46,47,50 Rectal injuries have been reported in nearly
2% of all pelvic fractures.51

Diagnosis

The diagnosis of intraperitoneal rectal injury, similar to colonic
injuries, is almost always made intraoperatively. Extraperitoneal
rectal injuries may not always be as obvious. A high index of sus-
picion is necessary with both blunt and penetrating mechanisms
to avoid missing an injury. The cornerstone for diagnosing an
extraperitoneal injury is the combination of a digital rectal exam-
ination and rigid proctoscopy. In most series, the diagnostic
accuracy of the digital rectal examination and rigid proctoscopy
ranges from 80% to 95%.39,44,47,52–54 However, the false-negative
rate of the two has been reported to be as high as 31%.40 For this
reason, any suggestion of a rectal injury, even with a normal
rectal and proctoscopic examination, should prompt further
evaluation. In hemodynamically stable patients with a mecha-
nism suspicious for a rectal injury (gluteal, perineal, and
transpelvic gunshot wounds, pelvic fractures, and foreign body
insertion), a digital rectal examination and a rigid proctoscopy
must be performed and in the appropriate cases further evalua-
tion by means of a contrast study should be considered.

Rectal Organ Injury Scale

The grading system developed by the AAST for rectal injuries
(Table 22-5) is similar to that of colonic injuries (Table 22-2).
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Operative Management

Historical Perspective

The history of rectal trauma parallels that of colon trauma
with much of the early management principles evolving from
lessons learned from wartime experiences. Mortality from
rectal gunshot wounds was as high as 67% in World War I and
the early part of World War II, until the Army Surgeon
General mandated colostomy for fecal diversion for all colon
and rectal injuries.14,39,55 Subsequently, the mortality
decreased to 35%.55 Retrorectal drainage was added in 1943,
which appeared to bring the mortality down further to approx-
imately 5%.39,56 Shortly after World War II, several civilian
series demonstrated satisfactory results with colostomy and
presacral drainage.57,58 During the Vietnam War, in which
more destructive injuries were encountered, colostomy and
presacral drainage alone was found to be inadequate. Rectal
repair and distal rectal washout were added to the manage-
ment and was associated with improved results.45 Early post-
war civilian studies demonstrated acceptable results when
colostomy, rectal repair, presacral drainage, and distal irriga-
tion were all used.40,59 Interestingly, there were other studies
that also demonstrated acceptable results when only
colostomy and presacral drainage were used.42,56,60 Presently
there is no acceptable gold standard for the treatment of rec-
tal injuries, because most studies have been unable to demon-
strate any advantage of the various treatment options.

Intraperitoneal Injuries

With no class I or class II data present regarding the manage-
ment of intraperitoneal rectal injuries and limited class III
data that combines both extraperitoneal and intraperitoneal
injuries, it is difficult to make a conclusion regarding man-
agement. However, several studies do indicate that injuries to
the intraperitoneal rectum can be managed similar to left
colon injuries with primary repair without the need for
colostomy.43,47,52,54,61 No increase in abdominal complications
was found in these series when primary repair without
colostomy was performed. The authors’ program advocates
primary repair in this group of patients.

Extraperitoneal Injuries

As previously mentioned, there is no agreement in terms of
the optimal management of extraperitoneal rectal injuries, 

but the mainstay of treatment has included four main
components: 1) fecal diversion with colostomy, 2) presacral
drainage, 3) distal rectal washout, and 4) repair of the injury
when possible. Each will be addressed separately below.

Fecal Diversion with Colostomy

Since World War II, the mainstay of management of extraperi-
toneal injuries has been proximal colostomy.39,42,43,50,52–54 The
only controversial aspect has been whether to perform a loop
colostomy versus an end colostomy. Some argue that a
loop colostomy does not offer complete fecal diversion, whereas
proponents of loop colostomy argue that a properly constructed
loop colostomy will function as a true diverting colostomy with
the benefit of simple construction and rapid closure.39,52 In fact,
Rombeau et al.62 demonstrated that a properly constructed loop
colostomy, supported by a solid rod above the level of the skin,
achieves complete fecal diversion. The authors believe that the
type of colostomy should be dictated by the operative findings.
Extensive destruction of the rectum that requires a resection
may best be served with a Hartmann’s procedure, whereas
injuries that are not repaired or require limited dissection may be
addressed by a loop colostomy.

Recently, there have been reports of primary repair without
fecal diversion in selected extraperitoneal rectal
injuries.46,47,52,54,63 In a series of 30 patients with extraperi-
toneal rectal injuries, five were transanally repaired without
fecal diversion and no subsequent morbidity.47 Similarly,
injuries right at the peritoneal reflection, or injuries encoun-
tered with minimal dissection, may also be primarily repaired
without the need for colostomy.54

Presacral Drainage

Presacral drainage was added to the armamentarium in World
War II, because it was thought to decrease the pelvic sepsis
rate.52,64 It has remained controversial, with many studies
showing a benefit with its use,39,40,42,52,65 whereas other stud-
ies failing to show any benefit.43,46,53,54,66 In a series of 30 con-
secutive patients with extraperitoneal injuries from the
authors’ institution, no benefit with the use of presacral drains
was found.53 Despite the conflicting data, many authors still
recommended its use for most injuries.54 This was challenged
recently by a randomized, prospective trial evaluating the
importance of presacral drainage.67 In a series of 48 patients,
23 randomized to presacral drainage and 25 randomized to no
drainage, no difference in pelvic sepsis was encountered. This
represents the first and only class I study involving rectal
injuries. Although it was a study with relatively few patients,
it convincingly demonstrated that the addition of presacral
drainage is unnecessary. The authors have completely aban-
doned the use of presacral drainage several years ago. It
involves an additional procedure and dissection into an unin-
volved space. The drains that are placed often become mal-
positioned or malfunction. Most importantly, there is no proof
that it improves outcome.
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TABLE 22-5. AAST Rectal Organ Injury Scale

Grade Injury description

I a) Contusion or hematoma without devascularization
b) Partial-thickness laceration

II Laceration ≤50% of circumference
III Laceration >50% of circumference
IV Full-thickness laceration with extension into the perineum
V Devascularized segment



Distal Rectal Washout

Distal rectal irrigation was added to the management of rectal
injuries during the Vietnam War, when Lavenson and Cohen45

reported a decrease in morbidity from 72% to 10% with its
use. Since then, there have been supporters of rectal
washout46,41,43,59 as well as nonsupporters.39,42,46,52,66 The over-
all value of distal washout is questionable. It has been sug-
gested that there may be a benefit in patients with high
velocity wounds,39,44 and in patients with rectal injuries from
pelvic fractures.68,69 However, this remains controversial. The
authors do not recommend distal bowel irrigation. There is no
proven benefit, and it may be associated with a high risk of
infection because of spillage of intraluminal contents out of
unrepaired rectal injuries.56

Rectal Repair

The addition of rectal repair to colostomy was also introduced
during the Vietnam War.45 However, rectal repair with or
without a diverting colostomy is infrequently performed for
extraperitoneal injuries.53 In the majority of cases, repair is
not technically feasible, with some series reporting successful
repair in only 20%–37% of cases.39,43,52 Even when repair is
performed, no outcome advantage has been proven.39,42,43

Attempts at repair are associated with extensive dissection
and unnecessary contamination of the peritoneal cavity.
Attempts at repair should only be made when the rectal injury
is encountered during the exposure of an associated injury
such as bladder or iliac vessel, or if the injury is easily acces-
sible at the peritoneal reflection. As previously mentioned,
injuries that are easily accessible from the transanal route may
also be repaired with excellent results.47

Miscellaneous Options

Although extremely rare, abdominoperineal resection has
been described for patients with severe bleeding, massive tis-
sue loss, or devascularizing injuries.40,63,70 Recent reports
have introduced laparoscopy in the management of rectal
injuries.71,72 In a prospective study of 20 patients with extra-
peritoneal rectal injuries, laparoscopy (to rule out an intraperi-
toneal injury), followed by a diverting loop sigmoid
colostomy without laparotomy yielded excellent results.72

Associated Injuries

Associated injuries are often seen with rectal injuries and have
been reported to occur in as many as 77% of cases.39,53

Genitourinary, and in particular bladder injuries, are usually the
most frequently seen associated injuries, occurring in
30%–64% of cases.39,42,46 Every effort should be made to close
both injuries and separate both sites with well-vascularized tis-
sue such as omentum. This should reduce the high incidence of
rectovesical fistula, which can occur in up to 24% of patients
with combined bladder and rectal injuries52,73 (Figure 22-3).

Wound Management

The incidence of wound sepsis in patients with colon or rec-
tal injury is high. In a prospective study of 100 patients with
gunshot wounds and routine skin closure, the wound infection
rate was 11%.3 Primary wound closure in the presence of
severe fecal spillage is a significant risk factor for wound sep-
sis and fascia dehiscence. This high-risk group of patients is
best managed by delayed primary closure of the skin 3–5 days
postoperatively.

Antibiotic Prophylaxis

In view of the high incidence of septic complications in
patients with colon injuries, appropriate antibiotic prophy-
laxis is critical. It is a standard practice to cover against both
aerobes and anaerobes. In early studies, the combination of
penicillin/aminoglycoside/metronidazole was a popular
antibiotic choice. Subsequent studies showed that in pene-
trating abdominal trauma, single agents were as good as
combination antibiotics.74,75 However, practically all avail-
able studies included a large number of fairly minor or mod-
erately severe abdominal injuries and only a small number of
severe colon injuries with extensive fecal spillage. The
reported overall incidence of intraabdominal abscess in
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FIGURE 22-3. Rectovesical fistula after repair of a gunshot wound
involving the rectum and the bladder. Every effort should be made to
separate the two organs with vascularized tissue such as omentum, to
reduce the risk of this complication.



abdominal trauma series is about 3%75 whereas in severe
colon injuries is about 19%.6 The AAST destructive colon
injury study identified single-antibiotic-agent prophylaxis as
an independent risk factor for abdominal sepsis. The overall
incidence of abdominal septic complications was 31% in
patients who received single-agent prophylaxis and 16% in
patients who received combination antibiotics (adjusted RR,
1.78; 95% CI, 1.12–2.67; P = .02). Further comparison of the
two agents used for single antibiotic prophylaxis
(cephalosporin versus ampicillin/sulbactam) showed an
abdominal infection rate of 37% in the cephalosporin group
and 22% in the ampicillin/sulbactam group (crude RR, 1.67;
95% C1, 0.93–2.99; P = .07). It is possible that although sin-
gle agents may be effective in minor or moderate trauma,
they might be suboptimal in severe colon injuries. It is also
possible that it might be necessary to cover against
Enterococcus. Weigelt et al.76 in a prospective, randomized
study of 595 abdominal trauma patients compared ampi-
cillin/sulbactam with cefoxitin. The wound infection rate
was significantly lower with ampicillin/sulbactam. The study
suggested that the lower infection rate with ampicillin/sul-
bactam was attributable to better Enterococcus coverage. The
issue of antibiotic coverage in colon injuries merits further
investigation. The authors’ current choice is ampicillin/sul-
bactam prophylaxis in all suspected abdominal hollow vis-
cous injury.

The duration of antibiotic prophylaxis has been a controver-
sial issue. There is now class I evidence that 24-hour prophy-
laxis is at least as effective as prolonged prophylaxis 
for 3–5 days, even in the presence of major risk factors for
abdominal sepsis, such as colon injury, multiple blood transfu-
sions, and high Abdominal Trauma Index. In a prospective,
randomized study of 63 patients with penetrating colon injuries
and associate Abdominal Trauma Index >25 or >6 units of
blood transfusions or delay of operation >6 hours, Cornwell
et al.7 reported an abdominal infection complication rate of
19% in patients who received 24 hours’ antibiotic prophylaxis
and 38% in patients who received 5 days’ prophylaxis.

With respect to rectal injuries, no study has addressed the
type or length of antibiotic therapy. In the available studies
that have even mentioned antibiotics, length of therapy has
been at least 2 days using single or double agents covering
both aerobes and anaerobes.39,67,72 It is the authors’ preference
to use ampicillin/sulbactam for prophylaxis in all patients
with rectal injuries.

Trauma Ostomy Complications

When deciding about the method of management of a colon or
rectal injury, the surgeon should take into account the prob-
lems related to the creation of a stoma and later on the com-
plications associated with the subsequent operation for
colostomy closure. The presence of an ostomy is in itself a sig-
nificant emotional trauma, especially in an image-conscious

young person. In addition, the incidence of complications
directly related to the ostomy construction is a significant one.
The most common serious complications include necrosis,
retraction, prolapse, parastomal abscess, and parastomal
hernia. Less serious complications include troublesome skin
irritation and poor location with difficulties in the application
of the collection bag. Park et al.77 in a series of 528 stomas
created for trauma reported an incidence 22% of severe or
minor early complications and 3% of late complications
directly related to the stoma.

The morbidity of colostomy closure is significant (Figure
22-4). In a collective review of 809 colostomy closures in
trauma patients during the period 1970–1990, the overall inci-
dence of colon-related complications was 13.1% (major com-
plications 5.3%; minor complications 7.8%).37 Another study
of 110 colostomy closures reported an overall local compli-
cation rate of 14.5%, including 2.7% colon leaks.78 In a more
recent collective review of 1085 colostomy closures, the
overall complication rate was 14.8%.79

The timing of colostomy closure does not seem to have an
important role in the incidence of complications. Early stud-
ies had suggested colostomy closure should be performed
after 3 months from the original operation to allow time for
the colostomy to “mature.”80,81 Subsequent studies showed
that closure of the stoma earlier than 3 months is safe and not
associated with increased complication rates.78,82 More recent
studies even recommended closure during the same admis-
sion of the injury, which is usually within 2 weeks of the
colostomy construction.83 The optimal time for colostomy
closure should be individualized and time should be allowed
for wound healing and nutritional recovery. This might
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FIGURE 22-4. End colostomy in the presence of a complicated
abdominal wound with protruding mesh. Closure of this colostomy
is a high-risk procedure.



require only a few weeks for some patients or many months
in severely injured patients.

Rectal Foreign Bodies

Rectal foreign bodies represent an uncommon cause of rectal
injury, accounting for <5% of cases39,42,52 (see Figure 22-5).
More often, patients present to the hospital with a retained for-
eign body. These patients present an unusual, yet surprisingly
common management dilemma.84 Most objects can be safely
removed in the emergency department; however, a small per-
centage of patients will require general anesthesia and opera-
tive management with or without laparotomy. In a review of 87

patients presenting with a retained foreign body at the authors’
institution, 75% were successfully retrieved at the bedside
whereas 8% required laparotomy with colotomy for foreign
body extraction.85 The only independent risk factor for opera-
tive intervention was if the foreign body was located in the
sigmoid colon (odds ratio, 2.25; 95% CI, 1.1–4.4; P = .04).

Patients with a history of retained foreign body who present
with peritonitis should be taken directly to the operating room.
Without peritonitis, patients should have an attempt at retrieval
at the bedside. If unsuccessful, patients should be taken to the
operating room with an attempt at transanal extraction under
intravenous sedation. As mentioned previously, patients most
likely to require operative intervention are those with the for-
eign body located in the sigmoid colon.85 The use of grasping
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FIGURE 22-5. A–C Rectal foreign bodies of various shapes and sizes.
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forceps should be avoided because it may lead to rectal
mucosal injury. If transanal extraction is unsuccessful, then a
laparotomy should be performed to maneuver the foreign body
into the rectum for transanal removal.86 If this is unsuccessful,
then a colotomy may be necessary for foreign body retrieval.
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Epidemiology

Colorectal cancer (CRC) is a disease with a major worldwide
burden. It is the fourth most frequently diagnosed malignancy
in both sexes with almost 1 million people developing CRC
annually.1 CRC is the third most common cause of cancer
death in the world, responsible for 630,000 deaths annually.2

In the United States, CRC is the third most common cancer in
men and women and the second most common cause of can-
cer death overall. CRC accounts for 11% of cancers diag-
nosed.3 It is estimated that 147,000 cases will be diagnosed in
the United States in 2004 and that there will be 57,000 deaths
from the disease.3

The worldwide incidence of CRC is increasing; in 1975,
the worldwide incidence of CRC was only 500,000.4 In
Western countries, some of the increase is attributable to
the aging of the population; however, in countries with a
low baseline rate of CRC, an increase in incidence after
adjustment for age has been found. Before 1985, the age-
adjusted incidence of CRC in the United States had been
increasing; however, since this time, the rates have declined
an average of −1.6% per year5 (Figure 23-1). This reduction
has been mainly confined to the Caucasian race and is
largely limited to a decrease in the incidence of distal can-
cers. Therefore, the recent decrease in incidence in the
United States may be attributable to screening, specifically
screening with flexible sigmoidoscopy,6 although other fac-
tors are likely to have influenced this trend. The incidence
of proximal cancers has remained relatively stable over the
same time period.5,6 Currently, the overall probability of an
individual developing CRC in United States over a lifetime
is almost 6%.3

From a population perspective, age is the most important
risk factor for CRC. CRC is predominantly a disease of older
individuals; 90% of cases are diagnosed over the age of 50.3

The risk of CRC continues to increase with age (Figure 23-2).
The incidence per 100,000 people aged 80–84 is more than 7
times the incidence in people aged 50–54. However, CRC can

occur at any age and the incidence of CRC occurring in
patients younger than age 40 may be increasing.7

In the United States the risk of CRC differs by gender. The
incidence of CRC is more than 40% higher in men than
women.5 Overall, the incidence of CRC in men is 64 per
100,000 males as compared with 46 per 100,000 females.3 In
addition, the ratio of colon to rectal cancer differs in the
United States by gender; the ratio of colon to rectal cases for
women is 3:1 as compared with 2:1 for males.3

Race and ethnicity influence CRC risk; Ashkenazi Jewish
individuals seem to be at a slightly increased risk of CRC.8 At
least part of this increased incidence may be attributable to a
higher prevalence of the I1307K mutation of the adenomatous
polyposis gene, a mutation that confers an increased risk of
CRC development. The I1307K mutation is found in 6.1% of
unselected Ashkenazi Jewish individuals and 28% of Jewish
individuals with CRC9 whereas the mutation is rare in other
populations.10 In the United States, the incidence of CRC is
higher in African-Americans of either gender as compared
with Caucasians. Asian American/Pacific Islanders, Native
Americans, and Hispanic Americans experience a lower inci-
dence of CRC than Caucasians3,11 (Table 23-1). African-
Americans have not experienced the substantial reduction in
incidence of CRC found to have occurred in Caucasians;
before 1980, incidence in African-Americans was actually
lower than in Caucasians. In African-Americans, the
increased rate of cancer is predominantly attributable to a
higher rate of proximal cancers.12–14

The Surveillance Epidemiology and End Results registry (a
National Cancer Institute population-based cancer registry
representing 14% of the population in the United States)
reports cancer incidence and stage over time (Table 23-2).
Between 1992 and 1999 for all patients diagnosed with CRC,
38% of patients were diagnosed with localized disease, 38%
with regional disease, and 19% with metastatic disease. Five
percent of patients were unstaged. As a proportion of total
cases, African-Americans were more likely to present with
advanced disease; 24% of African-Americans have metastatic



disease at presentation.11 Rates of metastatic disease have
fallen over time, most notably for CRC of the distal colon and
rectum in Caucasians.14

There is substantial geographic variation in the incidence
of CRC, with relatively high rates in North America, Western
Europe, and Australia and relatively low rates in Africa and
Asia15 (Figure 23-3). Such observations led to Burkitt’s16

hypothesis—that dietary differences, specifically fiber and fat
intake, between populations were responsible for the marked
variation in rates of CRC found around the world. Burkitt
observed that populations in low-risk areas of the third world
had greater stool bulk, a faster colonic transit time, and higher
dietary fiber intake than populations in high-risk westernized
regions. Although such ecologic studies are confounded by
numerous factors (for example, variations in average life
expectancy, cancer detection methods, etc.), environmental
factors (most prominently dietary factors) are still considered

to have a major role in this disease. This argument is sup-
ported by studies of migrants from low prevalence areas to
high prevalence areas. Such studies generally demonstrate
that the incidence of CRC in the migrants increases rapidly to
become similar and in some cases to exceed the incidence of
the high-risk area.17 Interestingly, there is less variation in the
incidence of rectal cancer between countries as compared
with the incidence of colon cancer.18,19

Mortality from CRC is declining in the United States as
age-adjusted CRC death rates peaked in the 1940s at 35 per
100,000. Rates in women have steadily decreased since this
time and in 1998, the CRC death rate in women was 18.6 per
100,000. In men, death rates changed little until the 1980s and
1990s then decreased significantly; in 1998, the CRC death
rate was 26.1 per 100,000 for men.19 Improvements in surgi-
cal and medical treatments likely explain some of the change
particularly that identified before 1985. More recently, the
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FIGURE 23-2. Age-specific incidence rates in the United States. Age-
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November 2002 submission.]

TABLE 23-1. Incidence and mortality rates* for CRC by site, race, and ethnicity, United States 1996–2000

Caucasian African-American Asian American and Pacific Islander American Indian/Alaska Native Hispanic/Latino

Incidence Male 64.1 72.4 57.2 37.5 49.8
Female 46.2 56.2 38.8 32.6 32.9

Mortality Male 25.3 34.6 15.8 18.5 18.4
Female 17.5 24.6 11.0 12.1 11.4

*Per 100,000 age-adjusted to the 2000 United States standard population.
Source: Adapted from Jemal et al.,11 with permission from Lippincott Williams & Wilkins.
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FIGURE 23-1. CRC incidence and death rates in the United States
1973–1997. (From Ries et al.5 Copyright © 2000 American Cancer
Society. Reprinted by permission of Wiley-Liss, Inc., a subsidiary of
John Wiley & Sons, Inc.)



reduced mortality rate is likely secondary to the reduced
incidence of CRC. In fact, no improvement in case fatality has
been identified since 198620 indicating the trends in mortality
are likely complex, particularly given the gender differences.
African-Americans have the highest mortality rate from CRC
in the United States (Table 23-1). The reasons for the higher
mortality rate are likely multifactorial including the higher
incidence of CRC, and the differences in stage distribution.
However, African-Americans had worse 5-year survival for
all stages of disease, and the difference in 5-year survival
rates between Caucasians and African-Americans has actu-
ally increased over time; from an absolute difference of 5% in
the 1970s (51% versus 46%) to an absolute difference of 13%

in the 1990s (63% versus 53%).11,21 Differences in incidence,
stage distribution, and survival of CRC between Caucasians
and African-Americans are in part attributable to differences
in socioeconomic status, screening rates, and treatment22;
however, the differences may also be attributable to genetic
and environmental factors that have yet to be elucidated.23

Because CRC is a survivable cancer, with 5-year survival
rates adjusted for life expectancy of 63%,3 the prevalence of
people living with a diagnosis of CRC in the population is
substantial. In 1996, more than 380,000 Americans older than
65 years of age received some type of CRC care (treatment or
follow-up).24 In total in 2004, more than 1 million living
Americans have had a diagnosis of CRC.25

Etiology

Dietary Constituents and Supplements

The colon is constantly exposed to the substances we ingest
and the byproducts of ingestion. Thus, the role of diet in the
pathogenesis of CRC has long been speculated. However, the
relationship between diet and CRC risk is at best unclear.
Studies in this area are difficult to conduct, because exposures
tend to be multifactorial and change over time with our diet.
In addition, because colorectal carcinogenesis is a multistep
process, a number or combination of exposures may be nec-
essary, and genetic susceptibility is likely to have a role. In
addition, in most cases, randomized trials are not feasible, and
therefore studies must be observational in nature. When inter-
vention studies are possible, follow-up is relatively short term
(compared with the long-term exposure that may be necessary
for cancer development), and single dietary components are
generally selected for evaluation although the influence of
diet may depend on complex interactions between dietary
constituents. In addition, to reduce sample size, some studies
are conducted on patients with a history of adenomatous
polyps. Some interventions in these patients may not be
effective, because such patients may have already acquired
numerous genetic alterations in normal-appearing colonic
mucosa. Some interventions may need to be instituted before
development of polyps. Although it can be stated that an
individual with no other risk factors for CRC who ingests a
diet that is high in fiber, fruits, and vegetables and low in ani-
mal fat and red meat will be on average at lower risk of CRC
than an individual who eats a diet low in fiber, fruits, and veg-
etables and high in animal fat and red meat, it is difficult to
determine with certainty which dietary components or combi-
nations are responsible for the decreased risk.

Dietary Fat

Dietary fat, particularly saturated animal fat has been impli-
cated in carcinogenesis in the colon and rectum. Early
research using animal models demonstrated a carcinogenic
effect of dietary fat on colonic mucosa,26–28 and ecologic

23. Colorectal Cancer: Epidemiology, Etiology, and Molecular Basis 337

TABLE 23-2. Stage at diagnosis

Caucasians African-Americans

Localized 38 34
Regional 38 36
Distant 19 24
Unstaged 5 7
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FIGURE 23-3. A Age-standardized (to the world population) inci-
dence rates of cancer of the large bowel among females. B Age-stan-
dardized (to the world population) incidence rates of cancer of the
large bowel among males. (Reprinted from Lagiou.15 Copyright 
© 2002 by Oxford University Press, Inc. Used by permission of
Oxford University Press, Inc.)



studies found parallels between CRC rates and dietary fat
consumption. Countries with populations eating a high fat
diet had higher CRC rates than countries with populations
eating a lower fat diet.29 However, dietary fat consumption is
related to a number of other factors that may influence cancer
risk, including other dietary factors such as dietary fiber and
micronutrient consumption, as well as life-style factors such
as exercise and alcohol consumption. Therefore, ecologic
comparisons between countries are subject to a substantial
risk of confounding.30

More than 13 case-control studies have been conducted to
evaluate the relationship between dietary fat intake and the risk
of CRC. These have been quantitatively summarized by Howe
et al.31 and include 5287 cases with CRC and 10,470 controls.
Although positive associations were identified for total energy
intake and CRC in almost all of the studies, there was no
energy-independent relationship between dietary fat intake and
CRC risk. After controlling for total energy intake, the odds of
development of CRC in subjects with the highest dietary fat
intake as compared with those with the lowest intake was 0.90
[95% confidence interval (CI), 0.72–1.13]. Overall, there was
no evidence for any association of total dietary fat intake and
development of CRC. A small but consistent relationship
between cholesterol intake and CRC was identified.

At least six cohort studies have been conducted to evaluate
the relationship between dietary fat and CRC.32–37 Only one
study36 identified an association between dietary animal fat
and development of CRC, with a twofold increase in CRC in
the highest consumers of animal fat as compared with the
lowest consumers. A separate analysis of this same cohort
indicated that regular intake of red meat was associated with
a 2.5-fold increase in CRC risk as compared with infrequent
consumption.38 In fact, the evidence that red meat consump-
tion is associated with CRC is in general more compelling
than the evidence of an association with dietary fat. Given the
lack of evidence for an independent association of dietary fat
with CRC, it is unlikely that the animal fat in red meat is
responsible for the association between red meat and CRC.

Red Meat

There are a number of potential carcinogenic mechanisms
unrelated to fat content that may result in a causal relationship
between red meat ingestion and CRC. Red meat is high in
iron, a prooxidant. Dietary iron may increase free-radical pro-
duction in the colon, and these free radicals may cause
chronic mucosal damage or promote other carcinogens. In
humans, red meat ingestion stimulates production of 
N-nitroso compounds in a dose-response manner.39 Because
many N-nitroso compounds are known carcinogens, this is a
potential mechanism for an association between red meat and
CRC. Formation of heterocyclic amines and polycyclic aro-
matic hydrocarbons in meat by cooking over an open flame or
cooking until well done may be an important factor because
these compounds are carcinogenic in animal models.40

Many epidemiologic studies have been conducted to deter-
mine the effect of ingestion of red meat on CRC risk. Two
metaanalyses have been published,41,42 one combining the
results of 13 cohort studies,41 the other combining 21 case-
control studies and six cohort studies.42 In the two studies, the
pooled estimate for the increase in the risk of CRC caused by
meat consumption was similar; the pooled estimate for the
odds of development of CRC in the highest meat-consuming
groups as compared with the lowest was 1.14. A daily
increase of 100 g of red meat (3.5 ounces) was associated
with a 12%–17% increased risk of CRC. The risk was sub-
stantially higher with the ingestion of processed meat. Of
note, individuals that consume diets high in red meat gener-
ally consume diets low in other dietary factors,43 such as
antioxidants that may themselves be important in colorectal
carcinogenesis. It is therefore difficult to rule out the possi-
bility that the apparent effect of red meat on development of
CRC may be confounded or modified by other dietary or
lifestyle factors.

Fruit and Vegetable Intake

The effect of dietary intake of fruit and vegetables on CRC
risk has been extensively evaluated. Fruits and vegetables are
a source of antioxidants, including carotenoids and ascorbate.
Other bioactive constituents in fruits and vegetables that may
protect against carcinogenesis include the indoles and isoth-
iocyanates. Previous research, including results from 22 case-
control studies and four prospective cohort studies, has
provided substantial support for the hypothesis that vegetable
intake reduces the risk of CRC, whereas intake of fruit did not
seem to have an effect.44 More recent data, however, have not
demonstrated a convincing link between vegetable or fruit
intake and a reduced risk of CRC. In four large prospective
cohort studies (the Nurse’s Health Study of 121,700 women,
the Health Professionals Follow-up Study of 51,529 men, the
Netherlands Cohort Study on Diet and Cancer including
120,852 men and women, and the Cancer Prevention Study II
Nutrition Cohort, including 133,163 men and women),45–47

fruit and vegetable intake was not statistically significantly
associated with a reduced risk of CRC. Of note, participants
in the Nurse’s Health Study and the Health Professionals
Follow-up Study had a higher consumption of fruits and veg-
etables and a higher prevalence of multivitamin use than the
general United States population.48 The Netherlands study did
show a trend toward a reduced risk of colon cancer in women
eating large amounts of fruit and vegetables, particularly the
brassica vegetables (cabbages, kale, broccoli, Brussels
sprouts, and cauliflower) and cooked leafy vegetables. The
Cancer Prevention Study II47 also demonstrated a non–statis-
tically significant trend for a higher colon cancer risk in men
with the lowest vegetable consumption and women with the
lowest fruit consumption.

Two additional studies have recently evaluated the effect of
fruit and vegetable consumption in cohorts of women enrolled
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in breast cancer screening studies.48,49 In the first study48 of
61,463 women enrolled in the Swedish Two Counties ran-
domized trial of screening mammography, fruit and vegetable
consumption was associated with a decreased risk of CRC.
Individuals consuming greater than 5.0 servings per day had
a relative risk (RR) of CRC of 0.73 compared with individu-
als consuming less than 2.5 servings. The second study49

included 45,490 women who participated in the Breast
Cancer Detection Demonstration Project, a National Cancer
Institute–sponsored breast cancer screening program. These
women completed a food frequency questionnaire and were
followed for 386,142 person-years. No association between
fruit and vegetable intake and CRC risk was identified, even
after adjustment for other potential confounders. In addition,
a dietary intervention trial has been conducted; the Polyp
Prevention Trial, randomized 2079 people with colorectal
adenomas to either intensive dietary counseling with assign-
ment to a diet low in fat and high in fruits, vegetables, and
fiber or control.50 No difference in adenoma recurrence rate
was found in the intervention group as compared with the
control group.

Overall, the evidence for an association between fruit and
vegetable intake and the risk of CRC is inconsistent. Given
this lack of concordant data, it is unlikely that a large number
of cases of CRC can be attributed directly to a lack of fruit or
vegetables, or that major additional interventions to increase
consumption would lead to a substantial reduction in the inci-
dence of CRC.

Fiber

Dietary fiber was one of the first dietary components thought
to have a protective role in carcinogenesis. An association of a
high fiber diet with a decreased risk of CRC was first theorized
in 1969 by Burkitt16; however, the data regarding the associa-
tion between fiber and CRC risk are conflicting. Several
mechanisms have been proposed for the protective effects of
fiber: fiber may increase intestinal transit and therefore reduce
the length of exposure of the colon to carcinogens, and fiber
may dilute or absorb various potential carcinogens, particu-
larly bile salts. In addition, products of fiber degradation and
fermentation in the colon (such as butyrate) may also have a
role.51 Overall, there has been little consistent evidence that a
high fiber intake is associated with a decreased risk of CRC.51

Two large American cohort studies, the Nurses Health study52

and the Health Professionals’ Follow-up Study,35 found no evi-
dence of benefit of fiber on CRC risk.

However, two recent studies have reopened the debate. In
the Prostate, Lung, Colorectal and Ovarian Screening Trial,53

a nested case-control study of more than 37,508 people under-
going flexible sigmoidoscopy was performed using food fre-
quency questionnaires. People who reported the highest
amounts of fiber in their diets had the lowest risk of colorec-
tal adenomas, 27% less than people who ate the least amount
of fiber. The strongest association was found for fiber from

grains, cereals, and fruits but not for fiber from legumes and
vegetables. When colonic and rectal adenomas were evalu-
ated separately, the effect of fiber was seen only in colonic
adenoma. In a second study, a prospective cohort study com-
paring the diet of more than 500,000 people in 10 European
countries, investigators in the European Prospective
Investigation into Cancer and Nutrition54 found that people
who ate the most fiber had a 25% lower incidence of CRC
than those who ate the least fiber. Again, the protective effect
was highest for colon and least for rectum.

Dietary interventions to increase fiber intake have proven
unsuccessful in reducing the risk of colorectal neoplasia. A
metaanalysis has evaluated the effect of five intervention tri-
als.55 These studies randomized a total of 4349 individuals to
some form of fiber supplementation or high fiber dietary inter-
vention.50,56–59 When the data were combined, there was no
difference between the intervention and control groups for
the number of subjects developing at least one adenoma 
[RR = 1.04 (95% CI, 0.95–1.13)]. The authors concluded that
there is currently no evidence from randomized studies to sug-
gest that increased dietary fiber intake will reduce the inci-
dence or recurrence of adenomatous polyps within a 2- to
4-year period.

Currently there is no single accepted definition of fiber.
Many different types of fiber exist (soluble/nonsoluble, poly-
saccharides/nonpolysaccharides) and these differences may
influence CRC risk. In addition, fiber intake itself may not be
protective but may be correlated with other healthy lifestyle
choices as well as other components of a healthy diet (for
example, high vegetable, low fat, and low meat). The lack of
effect found in randomized trials as compared with observa-
tional studies indicates this may be the case. However, the
intervention trials may have been too short in duration to be
able to demonstrate an effect.

Calcium

Substantial epidemiologic and experimental evidence exists
to support the beneficial effect of calcium on the prevention
of colorectal neoplasia. Calcium has the capacity to bind and
precipitate bile acids and may directly influence mucosal cell
proliferation. Most, although not all, of the observational
studies evaluating the influence of dietary calcium have
demonstrated a protective effect of calcium on risk of CRC.
Particularly compelling, two randomized double-blind
placebo-controlled intervention trials of calcium for the pre-
vention of adenoma recurrence that included a total of 1346
subjects57,60 have demonstrated that the use of calcium sup-
plementation (1200 mg daily for a mean duration of 4 years
or 2000 mg daily for a mean duration of 3 years) was associ-
ated with a reduction in the recurrence of colorectal adenoma,
although only one study60 achieved statistical significance. In
a metaanalysis of the two studies, the overall odds of devel-
oping recurrent adenomas was 0.74 for patients randomized
to receive calcium as compared with placebo.61
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The effect of calcium on a non–high-risk cohort is less clear.
A metaanalysis of available studies conducted in 199662 con-
cluded that the evidence to support the benefit of calcium
intake on reduction of colorectal neoplasia was not consistent
with a substantial effect. More recently, large observational
studies have supported a modest effect of calcium in the pre-
vention of CRC, particularly calcium supplementation. In a
study of 87,998 women from the Nurses’ Health Study and
47,344 men from the Health Professionals Follow-up Study,
an RR of distal CRC of 0.73 was found for those ingesting
more than 700 mg of calcium per day. No association was
found for proximal cancers.63 In the Cancer Prevention Study
II, Nutrition Cohort Study, 60,866 men and 66,883 women
completed a detailed dietary questionnaire and were followed
for 5 years. Total calcium intake (from diet and supplements)
was associated with marginally lower CRC risk in men and
women (RR = 0.87; 95% CI, 0.67–1.12, highest versus lowest
quintiles, P trend = .02).64 A pooled analysis of 10 cohort stud-
ies including 534,536 individuals65 evaluating the influence of
dairy foods and calcium on CRC confirms a consistently
decreased risk of CRC for those with the highest intake of
dietary calcium as compared with those with the lowest intake.
Although the effect of calcium may be modest, given that CRC
is a common disease, the overall impact of optimizing calcium
intake from a population standpoint could be substantial.

Folate

Folate, a B vitamin, is important for normal DNA methyla-
tion. Methylation is important in the regulation of cellular
gene expression. Folate deficiency may lead to cancer through
disruption of DNA synthesis and repair, or loss of control of
proto-oncogene activity.66 In 15 retrospective epidemiologic67

studies evaluating the association between folate and CRC
risk, most demonstrate a statistically significant or trend
toward a significant relationship between higher intake of
folate and a reduced risk of CRC or adenoma formation.
There are 11 prospective studies that have evaluated the influ-
ence of folate on CRC risk in North American and European
populations.67 In an unpublished metaanalysis of these data, a
20% reduction in the risk of CRC was found in those with the
highest folate ingestion as compared with those with the low-
est level of ingestion.68 Although the relationship between
folate and CRC in epidemiologic studies is generally consis-
tent, it is not uniform, and there are no large-scale randomized
trials evaluating the effect of folate supplementation on CRC
or adenoma risk in the general population. Of note, since
1998, the United States Food and Drug Administration has
required folate fortification of all flour and cereal grain prod-
ucts in the United States,69 and thus folate consumption in the
population is likely increasing.

Alcohol

Alcohol ingestion has a possible role in colorectal carcinogen-
esis. Alcohol may alter folate absorption, increasing CRC

through reduction of folate bioavailability. Acetaldehyde, a
product of alcohol metabolism may have a role, and alcohol
may also contribute to abnormal DNA methylation directly.
A metaanalysis of five follow-up studies and 22 case-control
studies published in 199070 demonstrated only a weak associ-
ation between alcohol and CRC, although the effect was
stronger when only rectal cancer was considered. A more
recent pooled analysis71 of eight cohort studies examining the
relationship between alcohol intake and CRC including a total
of 489,979 people in five countries has been conducted. An
increased risk of CRC was identified in persons with an alco-
hol intake of two or more drinks per day (an amount consumed
by only 4% of women and 13% of men in these studies). For
those individuals who drank two to three drinks per day, the
RR of CRC as compared with nondrinkers was 1.16. For those
people who drank three or more drinks per day, the RR (1.41)
was greater. The association was found for all sites in the colon
and rectum and for both women and men. No clear difference
was seen in the risk attributable to specific types of alcohol
(beer versus wine versus spirits). Of note, these cohort studies
were limited to a single measure of alcohol consumption at
baseline and thus could not assess duration of alcohol use or
lifetime alcohol exposure. However, the findings of an associ-
ation with alcohol intake are consistent, and there are no stud-
ies that demonstrate a protective effect of higher alcohol
consumption.72 Thus, the totality of the evidence indicates that
a high level of alcohol intake (two or more drinks per day) is
associated with an increased risk of CRC.

Aspirin and Nonsteroidal Antiinflammatory Drugs

There is considerable observational evidence that the use of
aspirin or other nonsteroidal antiinflammatory drugs
(NSAIDs) has protective effects at all stages of colorectal car-
cinogenesis (aberrant crypt foci, adenoma, carcinoma, and
death from CRC).73 The mechanism of antineoplastic action
of NSAIDs is incompletely understood but it is believed that
both cyclooxygenase (COX)-dependent and COX-independent
pathways may be important.

At least 30 observational studies have been conducted to
evaluate the influence of NSAID (primarily aspirin) use on
development of CRC and colorectal adenoma. A consistent
reduction in the risk of colorectal neoplasia in NSAID users
is identified in these studies of various design, that use vari-
ous methods of controlling for potential confounders.73 In a
pooled analysis of studies evaluating the effect on colorectal
adenoma, the summary RR for colorectal adenoma in aspirin
users was 0.7 and in NSAID users was 0.6, indicating a sta-
tistically significant reduction in risk in aspirin and NSAID
users.74 In the pooled analysis of the effect of aspirin and
NSAIDs on CRC risk, the results were virtually the same.75

Overall, the data evaluating the effect of nonaspirin NSAIDs
is more limited than that for aspirin.76

Several intervention studies have been conducted, and a
Cochrane review of the results of the randomized controlled
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intervention trials has been published.77,78 The authors of this
metaanalysis reviewed one population-based prevention trial
(including 22,071 people),79 three secondary prevention trials
in people with sporadic polyps (including 2028 patients),80–82

and four trials in 150 patients with familial adenomatous
polyposis (FAP).83–86 The authors conclude based on data
from these high-quality trials that there is some evidence for
the effectiveness of intervention strategies using NSAIDs for
the prevention of colorectal adenoma. However, the single
primary prevention trial reviewed79 did not demonstrate a
decreased incidence of CRC in the intervention group.
Therefore, the results of ongoing trials evaluating the effects
of NSAIDs on CRC development are necessary before the
widespread usage of NSAIDs as a chemopreventive agent for
this disease. Serious gastrointestinal complications occur in
regular users of aspirin and NSAIDs. Although events are
rare, hospitalizations for gastrointestinal complications occur
in 7 to 13 per 1000 chronic users of NSAIDs per year.87,88

Because chemopreventive agents must be used in the general
population to substantially reduce the burden of disease, the
risks of chemoprophylaxis with aspirin or NSAIDs may out-
weigh the benefits. Some recent studies have evaluated the
role of COX-2 inhibitors in the prevention of CRC.89,90

However, in comparison to aspirin, the research evaluating
COX-2 inhibitors is limited. In addition, because there are
potential cardiotoxic effects of COX-2 inhibitors, their use in
chemoprevention cannot be supported.91 A number of authors
have evaluated the cost-effectiveness of chemoprevention of
CRC with NSAIDs92,93 or COX-2 inhibitors94,95 and found
that chemoprophylaxis with these compounds is not cost
effective.

Hormone Replacement Therapy

Observational studies have demonstrated an association
between hormone replacement therapy (HRT) in women and
a reduction in both incidence and mortality from CRC.
Possible mechanisms for the effect of HRT include a reduc-
tion in bile acid secretion (a potential promoter or initiator of
CRC), as well as estrogen effects on colonic epithelium, both
directly and through alterations in insulin-like growth factor
with the use of estrogens. A metaanalysis of 18 observational
studies of postmenopausal HRT demonstrated a 20% reduc-
tion in incidence of CRC in women who had taken HRT as
compared with those that had never taken HRT.96 The
Women’s Health Initiative was a randomized trial of estrogen
plus progestin in postmenopausal women including 16,608
women. The study was discontinued early, because after a
mean of 5.2 years of follow-up, it was determined that the rel-
ative risk of breast cancer in the treatment group exceeded the
predefined stopping boundary and the overall risk of adverse
outcomes exceeded the benefits.97 At that time, there seemed
to be a protective effect of HRT on incidence of CRC. With
further follow-up, a total of 122 cases of CRC developed in
this cohort98: 43 cases in the group receiving HRT and 72

cases in the group receiving placebo, indicating that relatively
short-term HRT was associated with a significantly decreased
risk of CRC. Interestingly, the women who developed CRC
while on HRT were more likely to present at an advanced
stage than women who developed CRC when on placebo.
The frequency of screening for CRC was similar between the
two groups.

Overall, there seems to be a consistent reduction in the risk
of CRC with the use of HRT. However, given the potential
adverse effect of HRT, this should not be used as a primary
preventive strategy for CRC.99 Interestingly, some authors
have found that the influence of estrogen on CRC risk is
related to microsatellite instability (MSI)—the presence of
estrogen seems to protect against MSI whereas lack of estro-
gen in older women increases the risk of development of an
MSI-positive tumor.100

Obesity

Obesity seems to increase the risk of colon cancer in men and
premenopausal women. Case-control studies101,102 and cohort
studies103–105 have demonstrated a strong association between
a high body mass index and incidence of CRC, with a twofold
increased risk of CRC found in the obese. One of the pro-
posed mechanisms for the association is the relative insulin
resistance found in many obese patients. Insulin resistance
results in hyperinsulinemia and increased activity of IGF
(insulinlike growth factor) peptides. High IGF-1 levels are
associated with cell proliferation103 and may increase the risk
of colonic neoplasia. In the past, most studies have demon-
strated a stronger association between obesity and CRC risk
in men than in women. More recent evidence has demon-
strated that in women, the association between obesity and
CRC risk may be modified by estrogen. Several observational
studies have demonstrated an increased risk of CRC in obese
women; however, the association was limited to pre-
menopausal women.104,106,107 In postmenopausal women, the
increased estrogen production associated with obesity was
thought to mitigate the risk. Of note, not all observational
studies have confirmed this relationship.103

Physical Activity

More than 50 studies have been conducted to evaluate the
influence of physical activity on CRC risk. Overall, the liter-
ature is relatively consistent with respect to the effect: greater
physical activity (occupational, leisure, or total activity) is
associated with a reduced risk of CRC. The effect is relatively
small; the estimated increased risk of colon cancer in the
sedentary ranges from 1.6 to 2.0. (Of note, this figure com-
pares to the increased risk of heart disease attributable to a
sedentary lifestyle of 1.3 to 1.4.) The effect of physical activ-
ity on colon cancer is consistent in both case-control studies
and cohort studies.108 Although physical activity may be asso-
ciated with a number of other healthy lifestyle factors, studies
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controlling for such factors (diet, smoking, nonsteroidal use,
body mass) show an independent protective effect of physical
activity. The effect of physical activity on the risk of rectal
cancer is somewhat less consistent; some studies demonstrate
no effect, and in studies that do demonstrate an effect, it is
weaker. The amount of physical activity required to have an
effect is substantial—risk reduction is estimated to occur with
3.5–4 hours of vigorous activity (running) per week but
requires 7–35 hours of moderate activity (walking at a brisk
pace) per week.108

The biologic mechanisms that explain the relationship
between physical activity and CRC risk are unclear. Increased
physical activity leads to changes in insulin sensitivity and
IGF levels, and both insulin and IGF have been demonstrated
to potentially be involved with colorectal carcinogene-
sis.109–111 Additional proposed mechanisms include effects of
physical activity on prostaglandin synthesis, effects on antitu-
mor immune defenses, and the reduction in percent body fat
associated with exercise.112 The mechanism is almost cer-
tainly multifactorial. Nonetheless, for a host of health-related
reasons, frequent moderate to vigorous physical activity can
be recommended to most patients without hesitation.

Smoking

Consistent with a 35- to 40-year time lag between exposure
and induction of cancer, early studies did not demonstrate an
association between cigarette smoking and colorectal neopla-
sia. More recent studies are more consistently positive. In a
review of the literature conducted in 2001,113 21 of 22 studies
evaluating the relationship between cigarette smoking and col-
orectal adenoma were positive, smokers demonstrating a two-
to threefold increase of adenoma risk as compared with non-
smokers. Twenty-seven epidemiologic studies have been con-
ducted that demonstrate an association between tobacco and
risk of CRC.113 Of studies conducted in the United States, con-
ducted after 1970 in men, and 1990 in women (studies with
adequate induction time—35 to 40 years after smoking
became prevalent), most demonstrated an association between
heavy smoking and increased CRC risk. Most studies demon-
strated an effect at relatively high levels of smoking (20 or
more cigarettes per day). In the studies reviewed, the CRC risk
was 1.4- to 2-fold higher in smokers than in nonsmokers.

Smoking may modify the effect of micronutrients on CRC
risk. In a randomized, controlled trial of antioxidants includ-
ing β-carotene, or vitamin C and E supplementation in the
prevention of recurrence of colorectal adenomas, among sub-
jects who neither smoked nor drank alcohol, β-carotene was
associated with a substantial reduction in the risk of recurrent
adenoma (RR = 0.56). This effect was significantly attenuated
in participants who were either smokers or drinkers. For
participants who were both smokers and drank alcohol, 
β-carotene supplementation actually resulted in a doubling of
the risk of recurrent adenoma formation.114 A large study115

found that patients with MSI-positive tumors were more

likely to smoke more than 20 cigarettes a day, and had
smoked for longer period of times than controls or patients
with MSI-negative tumors. In this study, other factors such as
physical activity, NSAID use, and body mass index were less
consistently associated with MSI-positive tumors. The
authors postulate that cigarette smoke may generate replica-
tion errors, overwhelming the DNA mismatch repair (MMR)
mechanism, or may affect MMR directly.

Cholecystectomy

Abnormal bile acid metabolism may predispose both to CRC
and cholelithiasis. After cholecystectomy, increased quanti-
ties of secondary bile acids have been detected in the feces
and may have a role in colonic carcinogenesis. Studies in this
area are difficult, because dietary and lifestyle factors related
to cholelithiasis may confound the relationship between
gallbladder disease and CRC risk. A metaanalysis of studies
evaluating the effect of cholecystectomy on CRC risk
published in 1993116 demonstrated conflicting results.
Analysis of the 33 case-control studies generated a pooled
RR for CRC after cholecystectomy of 1.34 (95% CI,
1.14–1.57), limited to the proximal colon. However, no sig-
nificant effect was found when the results of six cohort stud-
ies were evaluated.

Two recent large prospective cohort studies have been con-
ducted to evaluate this relationship. In a long-term follow-up
study of 278,460 patients after cholecystectomy followed for
up to 33 years,117 a significantly increased risk of small bowel
malignancies and proximal colonic malignancies was found
as compared with the general population. No association was
found with more distal bowel cancer. In a study using data
from the Nurses’ Health Study,118 a significant positive asso-
ciation between cholecystectomy and the risk of CRC was
found (RR 1.21, 95% CI 1.01–1.46, after adjusting for impor-
tant CRC risk factors including diet, family history, calcium
intake, body mass index, and use of hormone replacement
therapy). In this study, the risk of CRC after cholecystectomy
was increased both for proximal bowel and rectal cancers.
A history of gallstones was associated with similar risks. No
increase in the risk of colorectal adenoma was identified in
those patients having had a cholecystectomy.

Inflammatory Bowel Disease

Patients with long-standing inflammatory bowel disease
(IBD) are known to be at an increased risk of CRC, although
it is difficult to precisely estimate the risk. The magnitude of
the risk has been studied extensively in ulcerative colitis
(UC); however, rates vary among studies, particularly those
performed in referral centers versus population-based studies.
In addition, treatment and surveillance may influence the risk
and thus more recent studies may have a lower risk than in
studies before surveillance was common. A metaanalysis119

of 116 studies evaluating the risk of CRC in UC patients
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found the overall prevalence of CRC in UC patients was 3.7%
(95% CI, 3.2%–4.2%). In 19 of the studies reviewed, the
duration of colitis was reported by decade. In the first 10
years after onset of colitis, the incidence rate of CRC was
2/1000 per year of disease, for the second decade the inci-
dence rate of CRC was estimated to be 7/1000 per year of dis-
ease, and in the third decade the incidence rate of CRC was
12/1000 per year of disease. This corresponds to a cumulative
probability of CRC of 2% after 10 years of disease, 8% after
20 years, and 18% after 30 years. The risk of CRC geograph-
ically varied and was higher in studies conducted in the
United States. The metaanalysis did not evaluate extent of dis-
ease (pancolitis versus left-sided disease versus proctitis).

Extent of disease does seem to have a significant influence
on CRC risk in UC. In a Swedish population-based cohort of
3117 patients with UC,120 less extensive disease was associ-
ated with a lesser risk of CRC. As a ratio of the observed inci-
dence and expected incidence, the increased risk of CRC in
this cohort was 1.7 for those with ulcerative proctitis (95% CI,
0.8–3.2); 2.8 for those with left-sided colitis (95%
CI, 1.6–4.4); and 14.8 for those with pancolitis (95% CI,
11.4–18.9). Other studies have supported these findings.121

Other factors that may modify the risk of CRC in patients
with UC but are currently not proven include age at onset of
UC, family history of CRC, and the related diagnosis of pri-
mary sclerosing cholangitis.121 For patients with long-stand-
ing extensive UC, colectomy is an effective (albeit
aggressive) strategy for prevention of CRC. Other strategies
include endoscopic surveillance for dysplasia and/or the use
of chemopreventive agents. Overall, the evidence for the
effectiveness of surveillance colonoscopy is weak122; there are
no randomized, controlled trials or cohort studies that have
been conducted to evaluate surveillance colonoscopy in the
prevention of CRC in UC.123 In addition, neither of the two
published case-control studies124,125 has demonstrated a clear
statistically significant benefit for endoscopic surveillance
(although there was a trend toward benefit). Nevertheless,
endoscopic surveillance is usually performed in patients with
pancolitis for more than 10 years’ duration who wish to avoid
colectomy. There is also some evidence that chemoprevention
of CRC in patients with UC may be possible. There is some
evidence that 5-ASA products may decrease the rate of dys-
plasia in patients with UC.126 Other promising agents include
folate, calcium, and in patients with primary sclerosing
cholangitis, ursodiol.126

The relationship between Crohn’s disease and the devel-
opment of CRC has been less consistently demonstrated. In
studies using data from referral-based practices, the risk of
development of CRC seems to be significantly increased in
patients with extensive Crohn’s colitis.121 The magnitude of
increased risk seems similar to that of UC127; however, in
population-based studies, particularly those more recently
published, a less dramatic effect is seen. The two largest
studies have conflicting results. In a Canadian population-
based cohort study, the risk of CRC in 2857 patients with

Crohn’s disease was compared with a randomly selected
group of controls matched 10:1 for age, gender, and geo-
graphic location. Patients with Crohn’s disease were found to
have an increased risk of colon cancer [incidence rate ratio
(IRR) = 2.6; 95% CI, 1.69–4.12] but not rectal cancer (IRR
= 1.08; 95% CI, 0.43–2.70). Patients with Crohn’s disease
also had an increased risk of cancer of the small intestine
(IRR = 17.4; 95% CI, 4.16–72.9), and lymphoma (IRR =
2.40; 95% CI, 1.17–4.97). Some of these results are similar
to those data from a population-based study in Denmark of
2645 patients hospitalized for Crohn’s disease128 and fol-
lowed for up to 17 years. The rate of CRC in this group was
not substantially increased as compared with the expected
rate of CRC in the Danish population, the standardized inci-
dence ratio for CRC was 1.1 (95% CI, 0.6–1.9). However,
similar to the Canadian study, the risk of small intestinal can-
cer was increased 18-fold in the Crohn’s disease group. Of
note, in both studies, relatively few cases of CRC developed
in Crohn’s patients. Still, it is difficult to explain the dramat-
ically different findings of the studies. It is possible that the
pattern of disease or treatment differs between these two
populations in a way that influenced CRC risk. Regardless,
the effect of Crohn’s disease on development of CRC
requires further investigation.

Family History

Individuals with a family history of CRC are at an increased
risk of themselves developing CRC. In a metaanalysis129 of 27
observational studies that have evaluated the risk of family
history on development of CRC, individuals with a first-
degree relative with CRC had a 2.25 RR (95% CI, 2.00–2.53)
of developing CRC as compared with those without a family
history. The risk was slightly higher with a first-degree rela-
tive with colon cancer (RR = 2.42) than with rectal cancer
(RR = 1.89). The risk increased if more than one first-degree
relative had CRC (RR = 4.25) or if a relative was diagnosed
before the age of 45 (RR = 3.87). The RR of CRC was also
increased if a first-degree relative had a history of a colorec-
tal adenoma (RR = 1.99). The clustering of risk in families
may be attributed to an inherited susceptibility, common envi-
ronmental exposures, or a combination of both factors. The
influence of a more distant family history of CRC on individ-
ual risk has not been determined with certainty.

Some of the increased risk attributed to family history is
due to inheritance of known susceptibility genes, such as
mutations in the adenomatous polyposis coli gene, p53 gene,
or in MMR genes, particularly MSH2, MLH1, and MSH6130

and these are discussed in detail elsewhere in this text.
Importantly, the majority of cases of CRC cannot be attrib-
uted to known genetic defects even when associated with a
family history of CRC. Recognized genetic syndromes
account for only a small proportion of all cases of CRC.
Additional autosomal dominant genetic defects conferring a
high risk of CRC will almost certainly be found; however, at
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least some of the increased risk of CRC associated with a
family history is likely attributable to other genetic factors,
such as recessive susceptibility genes, autosomal dominant
genes with low penetrance, or complex interactions between
an individual’s genetic makeup and environmental factors.

Despite the importance of family history on risk of CRC,
up to 25% of individuals with a first-degree relative with con-
firmed CRC do not report having such a family history,131 and
even those that do report a history may not be aware of the
increased risk associated with this.132 This fact has important
implications for assessment of family history as well as
patient and family counseling.

Other Risk Factors

Radiation

Cases of rectal carcinoma have been reported in individuals
who have undergone radiation for pelvic malignancies, prima-
rily cervical cancer133 and prostate cancer.134 Because rectal
cancer is relatively common, these cases may represent spo-
radic rectal cancers developing after long-term survival from
other pelvic malignancies. However, the cancers occur in the
radiated field, tend to be associated with radiation changes to
the adjacent rectal mucosa, and are more likely to be of muci-
nous histology135,136 than typical sporadic cancers, thereby
strengthening the likelihood of a causal association. Never-
theless, the vast majority of individuals undergoing radiation
for pelvic malignancies will not develop rectal cancer.

Ureterosigmoidostomy

Formation of a ureterosigmoidostomy has been associated
with an increased risk of carcinoma in the area of the
ureterosigmoid anastomoses. It is difficult to estimate the
increase in risk of colon cancer attributable to ureterosigmoi-
dostomy—many were fashioned for malignant diseases that
may themselves be associated with an increased risk of colon
cancer, nevertheless the risk seems to be high. The estimated
increase ranges from 100 to 7000 times the risk in the normal
population137 and up to 24% of patients with a ureterosigmoi-
dostomy will develop neoplasia at the anastomosis. The
average latency period from formation of the ureterosig-
moidostomy to development of malignancy is 26 years.138

Patients who have undergone conversion to another form of
urinary diversion remain at risk of neoplasia if the ureterosig-
moid anastomoses were not resected in their entirety.
Although the cause of this dramatic increased risk is not
known, it seems to require the exposure of colonic mucosa to
the mixture of urine and feces.137

Fortunately, with several options for urinary diversion, this
procedure is now rarely performed. Those individuals living
with a functional ureterosigmoidostomy should be counseled
regarding their heightened risk and undergo regular sigmoi-
doscopic surveillance.137

Acromegaly

Acromegaly, a rare endocrine syndrome resulting from secre-
tion of excess growth hormone from a pituitary neoplasm has
been found to be associated with an increased risk of CRC in
several studies.139–141 The magnitude of the risk is unclear,
with reports ranging from nonsignificant increases in risk to
an RR of 18.3.141 In a population-based cohort study per-
formed in Sweden and Denmark, the standardized incidence
ratio of colon cancer in patients with acromegaly as compared
with the general population was 2.6 (95% CI, 1.6–2.7).139

Patients with acromegaly have increased levels of circulating
IGF-1, and this may be responsible for the increased risk of
colorectal neoplasia identified in these patients.142

Molecular Basis

All cancer, at its root, has a genetic basis. Carcinogenesis is a
multistep process, requiring an accumulation of acquired and
inherited genetic alterations. With this succession of genetic
alterations, cells acquire a growth advantage over surrounding
cells, and in a Darwinian-type process normal cells evolve
into cancer cells.143 In normal cells, growth and replication is
a highly regulated process, and disruption of this regulation at
multiple levels is required for clinically relevant cancer to
develop. Defects in genes that code for important proteins in
the regulation of the cell cycle seem to be critical for carcino-
genesis. Hanahan and Weinberg143 have described six alter-
ations in regulatory mechanisms that seem constant in most
cancers from the several hundred genetic mutations that have
been identified in cancer cells (Figure 23-4):

1. Self-sufficiency in growth signals. Ordinarily, cells must
receive growth signals to actively proliferate, assuring that
cellular proliferation occurs only when necessary to main-
tain homeostasis. To proliferate autonomously, cancer cells
must lose this need for exogenous growth signal.

2. Insensitivity to antigrowth signals. Normally, there are
numerous growth-inhibitory signals that function within a
cell to maintain the cell in a quiescent and/or differentiated
state. Cells with neoplastic potential must develop mecha-
nisms to evade these antigrowth signals, enabling prolifer-
ation and dedifferentiation.

3. Evading apoptosis. Development of cancer requires not
only a loss of control over cellular proliferation, but also a
loss of control over programmed cell death (apoptosis).
Apoptosis normally occurs in response to the cellular envi-
ronment and is likely a major mechanism whereby cells
that have acquired significant genetic mutations are
destroyed. Tumor cells must circumvent apoptosis (either
at a regulatory level or at an effector level) to continue to
develop and proliferate.

4. Limitless replicative potential. Many cells are able to repli-
cate only a finite number of times preventing clonal expan-
sion of any given cell. Even after acquiring independence
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from normal signals for cellular growth and death to
develop into clinically significant cancer, cancer cells must
gain unlimited capacity for replication. Intrinsic limits to
proliferation must be evaded.

5. Sustained angiogenesis. Virtually all cells must reside
within 100 μm of a capillary to supply the cell with oxygen
and nutrients required for functioning. Angiogenesis in
normal tissue is closely regulated, and balancing of induc-
ers and inhibitors of angiogenesis is an essential compo-
nent of homeostasis. For neoplastic cells to develop into
clinically significant cancer, they must develop the ability
to induce and sustain angiogenesis, circumventing these
homeostatic mechanisms to provide an adequate blood sup-
ply to support their ongoing growth.

6. Development of ability to invade and metastasize. For can-
cer cells to develop the ability to invade other tissue and
metastasize, a number of changes must occur. Normally,
cells in tissue adhere to each other. A loss of this normal
cell to cell adhesion must occur in the cancer microenvi-
ronment to permit metastasis to occur. In addition, the can-
cer cells must develop methods of modifying new
environments to support continued growth.

Although all six alterations in cell regulation are required
for the development of clinically significant cancer, the
sequence of events and mechanisms are variable. The
sequence of genetic mutations (or alterations) is less important
than the accumulation of mutations, although some mutations
tend to occur early in the neoplastic process and are termed
initiators, whereas others tend to occur later and are termed

promoters. In addition, certain genetic mutations (somatic or
inherited) may be particularly critical and affect cell regulation
in several important ways. Many such critical genes belong to
two broad categories of genes involved in carcinogenesis:
oncogenes and tumor suppressor genes. Additionally, care-
taker genes that function to prevent the accumulation of
somatic mutations are also critical to colorectal carcinogene-
sis. Abnormalities in caretaker genes greatly increase the risk
of cancer development, independent of environmental influ-
ence. Of note, although the role of genes in carcinogenesis is
described, in reality it is the protein products of the genes that
are directly involved in changes in cell regulation.

Mutations in oncogenes result in an abnormal gain or
excess of a particular protein function. An oncogene product
when expressed in a given cell (or when the product is
expressed at the wrong time in the cell cycle, expressed with
an enhanced function, or expressed in larger quantities than
normally present) contributes to development of critical alter-
ations in the mechanisms of cell regulation. Mutations caus-
ing such expression behave in a dominant manner, i.e.,
mutation of only one of the two alleles present is required to
produce activation and phenotypic expression and promote
carcinogenesis. The ras oncogene is the most frequently
mutated oncogene identified in CRCs. The K-ras proto-onco-
gene, located on the short arm of chromosome 12 (12p) is
mutated in approximately half of all CRCs.144 The K-ras gene
product seems to be involved in the transduction of exogenous
growth signals. Point mutations in the K-ras gene lead to a
function gain, conferring a growth advantage to the cells,
although the role of K-ras in carcinogenesis is incompletely
understood. Other oncogenes that are frequently identified in
sporadic colon cancer include c-myc and c-erbB2.145

Tumor suppressor genes normally inhibit cellular prolifer-
ation or promote apoptosis. When gene expression is lost,
there is a loss of this normal inhibitory control of the cell
cycle. In general, gene expression is lost only when both alle-
les of the gene are inactivated [Knudson’s two-hit theory of
carcinogenesis146 (Figure 23-5)], either through inherited
mutation, somatic mutations, or both.

There are a number of tumor suppressor genes that have
been found to have an important role in CRC carcinogenesis,
including the APC, DCC, p53, and MCC genes.

The adenomatous polyposis coli (APC) gene located on the
long arm of chromosome 5 (5q), is considered a gatekeeper
gene of colorectal carcinogenesis as mutations in the APC
gene seem to be initiators of this disease. Mutations in the
APC gene have been found in 50% of sporadic adenomas and
in 75% of sporadic cases of CRC.144 FAP, discussed in detail
elsewhere in this text, results from inheritance of a germline
mutation in the APC gene. Mutations involve base-pair muta-
tions, insertions or deletions that result in the formation of a
stop codon, halting protein synthesis leading to formation of
a truncated or shortened protein product that affects the func-
tion of the protein. The location of the germline mutation in
the APC gene varies between families with FAP, and results
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in the varying phenotypic expression of FAP found between
families. Although only a single abnormal allele is inherited
in FAP, sporadic mutations are always acquired resulting in
the formation of hundreds to thousands of colonic adenomas
and ultimately carcinoma. A specific germline mutation of the
APC gene, the I1307K mutation, although not resulting in
FAP, is found primarily in persons of Ashkenazi Jewish ori-
gin,147 and results in an increased predisposition to CRC,148

although the risk is much lower than for individuals with FAP.
An additional mutation, E1317Q, may also result in an
increased predisposition to CRC.149

The APC protein normally regulates the Wnt (wingless sig-
naling pathway), an important pathway in cell regulation and
development, through modulation of beta-catenin—a critical
protein in the Wnt pathway. Normally, the protein product of
the APC gene binds beta-catenin intracellularly forming a
multiprotein complex that inhibits beta-catenin function. The
increased functional levels of beta-catenin that result from
alterations in APC protein product function leads to cell pro-
liferation, and enhances cell to cell adhesion, limiting cell
migration. Thus, hyperproliferating cells accumulate and aber-
rant crypt foci, the earliest phase of colorectal neoplasia.150

The p53 gene, located on the short arm of chromosome 17
(17p) is an important gatekeeper gene for carcinogenesis—it
is the most frequently mutated gene in human cancers.151

Normally, by slowing the cell cycle, p53 facilitates DNA
repair during replication When repair is not feasible, p53
induces apoptosis. Inactivation of p53 is found in up to 75%
of sporadic colorectal tumors145; however, the mutation seems
to occur late in the tumorigenic sequence. Thus p53 gene
mutations do not seem to be initiators of carcinogenesis but
act as key limiting factors for malignant transformation. This

thought is supported by the finding that patients with Li
Fraumeni syndrome (an inherited defect in p53) do not have
an increased risk of CRC.152 In addition, p53 expression may
be an independent prognostic marker in patients with
CRC.153,154 Most studies demonstrate a lower survival rate in
patients with advanced cancers that are p53 negative as com-
pared with those whose tumors express p53 gene product par-
ticularly in those who receive chemotherapy.155

The “deleted in colorectal cancer” (DCC) gene was identi-
fied on the long arm of chromosome 18 (18q) in 1989.156

Mutations in this gene have been found in the majority of
CRCs. The gene product of DCC is a transmembrane protein
that is important in cell–cell adhesion, and therefore inactiva-
tion of DCC may enhance the metastatic potential of CRC
through changes in adhesion. Similar to p53, patients who
have DCC-positive tumors may have a better prognosis than
those with DCC-negative (mutated) tumors.157

Located in close proximity to the DCC gene, mutations in
a group of genes termed SMADs (SMAD2 and SMAD4) have
been reported in CRCs. The protein products of these genes
are components of the transforming growth factor (TGF)-β
signaling pathway, which mediates growth inhibitory signals
from cell surface to nucleus.

Because millions of base-pairs must be replicated during
mitosis, errors in DNA replication occur and must be cor-
rected by caretaker genes. The MMR system has a critical
function in the detection and correction of errors in DNA
replication, maintaining DNA integrity. MMR genes function
as spell checkers—base-pair mismatches are identified,
excised, and the correct sequence is synthesized and
replaced.72 Lack of MMR function results in an accumulation
in errors in DNA replication, increasing the probability that a
mutation in an important gene in cell regulation will occur,
will be preserved, and carcinogenesis will thus be initiated or
promoted. Defects in the MMR system are identified by the
detection microsatellite instability. Microsatellites are small
regions of DNA located throughout the genome that do not
code for individual genes. They consist of small base
sequences that are repeated in a highly polymorphic man-
ner—the number of repeats may range from dozens to hun-
dreds and the number of repeats varies from allele to allele,
and from individual to individual. Microsatellites are particu-
larly susceptible to MMR gene defects, thus in cases of CRC
attributable to MMR gene mutations, microsatellite replication
errors accumulate, leading to detectable differences in the pat-
tern of microsatellites in the tumor and in normal tissue; this is
termed microsatellite instability (MSI). When testing CRC for
MSI, laboratories evaluate a number of microsatellite loci. The
National Cancer Institute recommends the testing of five
microsatellite sequences158 to determine the MSI status of a
tumor. If two or more of the five sequences demonstrate MSI,
the tumor is designated MSI-high (MSI-H). If only one of the
five sequences demonstrates changes in tumor microsatellite
markers, the tumor is designated MSI-low (MSI-L). If no
markers are changed, the tumor is microsatellite stable.
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Approximately 15% of CRC is MSI.158 MSI-H tumors are
more likely to be high-grade, right-sided,159 mucinous, and
have tumor-infiltrating lymphocytes.160,161 In addition, MSI
tumors may have a better prognosis than microsatellite stable
tumors,162 but may be less responsive to chemotherapy.163

A number of MMR genes (MLH1, MSH2, MSH3, MSH6,
and PMS1) have been identified. Germline mutations in the
MLH1 and MSH2 genes are responsible for the majority
(>90%)164,165 of cases of the hereditary nonpolyposis colorec-
tal cancer (HNPCC) syndrome (discussed fully elsewhere in
the text), whereas approximately 5%–10% of HNPCC cases
are attributable to mutations in the MSH6 gene. Germline
mutations in other MMR genes are rare.166 Similar to tumor
suppressor genes, both alleles of an MMR gene must be
mutated or inactivated for MMR function to be lost. Sporadic
tumors that demonstrate an MSI-H phenotype generally have
a loss of MLH1 function, attributable not to mutation but to
aberrant methylation of the promoter region of the MLH1
gene.167 Methylation of cytosines in cytosine–guanosinedinu-
cleotide repeats (termed CpG islands) results in the silencing
of transcription, without an actual change in the nucleotide
sequence of the gene.168 The cause of the methylation is
unknown, although it is associated with increasing age169 and
is not limited to MMR genes.

MYH is an additional DNA repair gene specifically active
for adenine-guanine mismatches.170 This gene has been found
to be responsible for some cases of APC mutation-negative
FAP. This defect is inherited in an autosomal recessive man-
ner, i.e., defects must be inherited from both parents to result
in phenotypic expression of the disease.171

In their landmark article, Vogelstein et al.172 (Figure 23-6)
described the pathogenesis of colon cancer as one that follows
a predictable sequence of events, from adenoma to carcinoma,
with histologic changes developing as genetic mutations are
acquired over time. Initially, a mutation in a gatekeeper gene
such as the APC gene occurs resulting in proliferation of the
colorectal mucosa and leads to the first histologically
detectable event, the aberrant crypt focus. In aberrant crypt
foci, the crypts have larger diameters than normal and stain
more darkly with methylene blue150 and can be detected in
rats as soon as 2 weeks after carcinogen exposure.173 With
additional genetic changes, cells within the aberrant crypt
become dysplastic and an adenoma forms. Further genetic
alterations are acquired, resulting in an increase in the size of
the adenoma. However, the majority of adenomas do not
develop into carcinoma. Therefore, additional genetic alter-
ations are required before the severity of dysplasia increases,
and eventually, particularly with mutations in tumor promot-
ers such as p53, carcinoma develops. This pathway to car-
cinogenesis is termed the chromosomal instability pathway.
Tumors forming through this pathway demonstrate extensive
cytogenetic abnormalities, such as aneuploidy, and visible
chromosomal losses and gains.174

CRC most frequently demonstrates chromosomal instabil-
ity, indicating this is the most common genetic cause of col-
orectal carcinogenesis.175 However, tumors that are MSI-H
appear to develop through a separate pathway, termed the
microsatellite mutator or microsatellite unstable pathway.
These tumors are diploid and tend not to demonstrate gross
chromosomal abnormalities. MMR defects in these tumors
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FIGURE 23-6. The adenoma to carcinoma sequence of colorectal carcinogenesis. (Reprinted from Hardy RG, Meltzer SJ, Jankowski JA. ABC
of CRC. Molecular basis for risk factors. Br Med J 2000;321:886–889, with permission of the BMJ Publishing Group.)



lead to genetic mutations in key cell regulator genes, particu-
larly the TGF-β pathway. Although MSI-H tumors may arise
from adenomas, there is increasing evidence that sporadic
MSI-H tumors also arise from hyperplastic polyps and ser-
rated adenomas.176 Serrated adenomas are polyps that in the
past would have been classified as hyperplastic polyps but
have architectural features both of hyperplastic polyps and
cytologic features of classic adenomas. Because only 70% of
all colorectal carcinomas are believed to arise from classic
adenomas, serrated adenomas may be the precursor lesion for
a substantial number of cancers.177 However, the risk associ-
ated with serrated adenomas, in terms of progression to can-
cer, is unknown and currently under investigation.

Development of CRC in UC represents a third pathway to
the carcinogenesis in the colon. Most cancers develop in UC
without a precursor polyp and therefore a direct dysplasia to
carcinoma sequence is postulated.72 Genetically, cancers
associated with UC seem to be heterogenous; aneuploidy and
disruption of p53 may occur as early events, however MMR
genes may also be affected.
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Cancer of the colon and rectum is the second leading cause of
cancer-related death in the United States. In 1997, it was esti-
mated that 131,000 Americans were diagnosed with colorec-
tal cancer, and 55,000 died from this disease.1 Without
undergoing screening or preventive action, approximately 1 in
every 17 people in this country will develop colorectal cancer
at some point in life. However, evidence is mounting that col-
orectal adenocarcinoma can be prevented by detecting and
removing adenomatous polyps, and that detecting early-stage
cancers reduces mortality from the disease.2–6 Both polyps
and early-stage cancers are usually asymptomatic; cancers
that have grown large enough to cause symptoms have a much
worse prognosis. This contrast highlights the need for screen-
ing in asymptomatic persons.

Most people will be of average risk and require screening
for colorectal cancer and polyps beginning at age 50.7

However, a substantial number of people are at increased risk
because of an inherited predisposition to the disease and need
screening or treatment as early as puberty. By virtue of their
practice, colon and rectal surgeons, gastroenterologists, and
medical oncologists have contact with many patients with col-
orectal carcinoma as well as at-risk family members. These
specialists have the opportunity to guide the evaluation of at-
risk persons and be advocates for appropriate screening exam-
inations.

The explosion of genetic research in the last 15 years has
enabled us to better understand inherited forms of colorectal
cancer, and has helped to define high-risk populations that
need endoscopic or genetic screening for these diseases early
in life. The adenomatous polyposis coli gene is thought to
function as a gatekeeper of colorectal neoplasia. Germline
and somatic truncating mutations of the adenomatous polypo-
sis coli gene are thought to initiate colorectal tumor formation
in familial adenomatous polyposis (FAP) and sporadic col-
orectal carcinogenesis, respectively. Genetic testing for FAP
can help guide surveillance and treatment of patients at risk
for the disease. Hereditary nonpolyposis colorectal cancer

(HNPCC) is thought to be the result of DNA mismatch repair
deficiency, and genetic testing for HNPCC may ultimately
prove to have clinical value for patients in HNPCC families.

The effectiveness of screening for colorectal cancer has
been a subject of controversy. In 1995, the United States
Preventive Task Force reversed earlier position statements and
endorsed screening of asymptomatic average-risk persons,
using fecal occult blood testing and sigmoidoscopy.8,9 In
1996, the federal Agency for Health Care Policy and
Research (AHCPR) convened a collaborative group of experts
representing the American College of Gastroenterology,
American Gastroenterological Association, American Society
of Colon and Rectal Surgeons, American Society for
Gastrointestinal Endoscopy, and Society of American
Gastrointestinal Endoscopic Surgeons to critically evaluate
the available evidence on colorectal cancer screening and to
develop appropriate clinical practice guidelines.10 The panel
studied 3500 peer-reviewed publications to assess the
performance, effectiveness, acceptability to patients, cost-
effectiveness, and outcome of different screening examina-
tions. The AHCPR guidelines7 were, in essence, endorsed by
the American Cancer Society11 and are virtually identical to
the Practice Parameters for the Detection of Colorectal
Neoplasms published by the Standards Committee of the
American Society of Colon and Rectal Surgeons.12 They
provide the framework for this review.

Classification of Risk and Screening
Recommendations

The cornerstone in determining a patient’s risk for developing
colorectal cancer is the family history. Failure to properly
investigate a patient’s family history of colorectal neoplasia
can lead to inappropriate and inadequate treatment of both the
patient and at-risk family members.



Average Risk

As can be seen in Table 24-1, the majority of patients who
develop colorectal cancer have no identifiable risk factors.
Persons considered to be at average risk for colorectal cancer
do not fit any of the higher risk categories. Specifically, aver-
age-risk persons have no symptoms associated with colorectal
cancer, no personal history of colorectal cancer or adenoma-
tous polyps, no family history of colorectal neoplasia, no
inflammatory bowel disease, and no unexplained anemia.

Screening recommendations (Table 24-2): The AHCPR
panel recommended that average-risk persons should undergo
one of the following screening regimens, beginning at age 50:

1. Fecal occult blood testing annually
2. Flexible sigmoidoscopy every 5 years
3. Fecal occult blood testing annually and flexible sigmoi-

doscopy every 5 years
4. Air contrast barium enema every 5–10 years
5. Colonoscopy every 10 years

Although the panel stated that all of the screening strategies
are acceptable options,7 each strategy has unique strengths
and weaknesses. The fecal occult blood test (FOBT) is a gua-
iac-based test for peroxidase activity that is nonspecific and
will fail to detect many small cancers and precancerous
lesions.13 Nevertheless, several large randomized controlled
trials have shown that annual or biannual testing for fecal

occult blood with complete diagnostic evaluation of the colon
(primarily with colonoscopy) for patients with a positive
FOBT reduces mortality from colorectal cancer.3,14,15 The
AHCPR panel listed FOBT alone as an option for colorectal
cancer screening. However, because of the lack of sensitivity
of FOBT, the American Cancer Society recommends combin-
ing annual FOBT with flexible sigmoidoscopy every 5 years
rather than using FOBT alone as a screening method.11

A major drawback to using FOBT as a screening technique
is poor compliance. Only 38%–60% of the patients in
prospective trials completed all the planned FOBT tests,3,14,15

and use of FOBT in the general population is estimated to be
lower than in the research environment.16 The steps necessary
for adequate sample collection, combined with dietary restric-
tions to avoid agents that can cause false-positive and false-
negative results may also hinder compliance with FOBT.
Proper performance of FOBT involves the sampling of
atraumatically obtained stool from three consecutive bowel
movements in a patient who has not ingested red meat,
aspirin, nonsteroidal inflammatory medications, turnips, mel-
ons, salmon, sardines, horseradish, or vitamin C for the 2 days
preceding the test and throughout the test period.7,17 The
restriction of frequently ingested foods and medications,
combined with the natural aversion to stool sampling, makes
annual FOBT unappealing to many persons.

FOBT should not be confused with random stool guaiac
testing, which is the analysis of stool found on digital rectal
examination for blood. The lack of adequate diet and medica-
tion restriction before the test, potential for trauma to the anal
canal during digital rectal examination, and the inability to
reliably obtain stool from the distal rectum make the test
unreliable.18 To date, random stool guaiac examination has
not been demonstrated to have benefit in screening for
colorectal cancer.
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TABLE 24-1. Patients with colorectal cancer

75% Average risk (sporadic)
15%–20% Family history of colorectal cancer
3%–8% HNPCC
1% FAP
1% Ulcerative colitis

TABLE 24-2. Screening for colorectal cancer and polyps

Risk category Screening method Age to begin screening

Average risk Choose one of the following: 50 yr
FOBT annually*

Flexible sigmoidoscopy every 5 yr*

FOBT annually + flexible sigmoidoscopy every 5 yr
Air contrast barium enema every 5–10 yr†
Colonoscopy every 10 yr

Family history Choose one of the following: 40 yr, or 10 yr before diagnosis of the youngest affected 
1. Colonoscopy every 10 yr family member, whichever is earliest
2. Air contrast barium enema every 5 yr†

HNPCC Colonoscopy every 1–3 yr 21 yr
Genetic counseling
Consider genetic testing

FAP Flexible sigmoidoscopy or colonoscopy every 1–2 yr Puberty
Genetic counseling
Consider genetic testing

Ulcerative colitis Colonoscopy with biopsies for dysplasia every 1–2 yr 7–8 yr after the diagnosis of pancolitis; 12–15 yr after 
the diagnosis of left-sided colitis

*The American Cancer Society recommends the combination of yearly FOBT and flexible sigmoidoscopy as preferable to either examination alone.
†Rigid proctoscopy is recommended as an adjunctive examination to allow adequate visualization of the distal rectum. Furthermore, flexible sigmoidoscopy
may be necessary to more completely evaluate a tortuous or spastic sigmoid colon.



In some settings, FOBT test slides are rehydrated, which
contributes to the high incidence of false-positive tests and is
not recommended by the manufacturer. Hemoccult SENSA,
which seems to be as sensitive as the original Hemoccult test,
is the guaiac technique currently recommended for use.19 In
the future, immunochemical techniques or genetic analysis 
of cellular material in stool may prove to be more effective
than current FOBT technology in detecting occult colorectal
neoplasms via stool sampling.20,21

The effectiveness of sigmoidoscopy as a screening tool
depends on its ability to detect cancers and adenomatous
polyps in the distal colon. If adenomatous polyps are found at
flexible sigmoidoscopy, colonoscopy should be strongly con-
sidered because almost one-third of such patients will have
neoplastic lesions in the proximal colon.22 The effectiveness
of sigmoidoscopy in reducing mortality from colorectal can-
cer has never been proven by a randomized, controlled trial,
although case-control studies have shown a benefit.2,6,23 There
was only a trend toward limited benefit of one-time screening
sigmoidoscopy, followed by colonoscopy for patients found
to have polyps, in the Telemark study from Norway.24,25 The
Prostate, Lung, Colon and Ovary Trial supported by the
National Cancer Institute is evaluating flexible sigmoi-
doscopy in a randomized, controlled setting, but mortality
data are not expected until 2008.7 A multicenter prospective
trial examining the potential benefit of one-time screening
flexible sigmoidoscopy at age 60 is currently underway in the
United Kingdom and Italy.26

The AHCPR panel listed flexible sigmoidoscopy alone as
an option for colorectal cancer screening, although such a
strategy will fail to detect neoplasms in the proximal colon
unless adenomatous polyps or cancer are found in the distal
colon that prompt colonoscopy. For this reason, The
American Cancer Society recommends combining flexible
sigmoidoscopy every 5 years with annual FOBT, rather than
using flexible sigmoidoscopy alone as a screening method.11

Although this combined approach may detect more proximal
neoplasms than flexible sigmoidoscopy alone, 15%–25% of
patients with negative flexible sigmoidoscopy and negative
FOBT will have neoplastic lesions in the proximal colon at
colonoscopy, calling the rationale for this approach into
question.27–31

The efficacy of barium enema in preventing colorectal can-
cer mortality has never been evaluated in a controlled trial, but
can be inferred from the fact that detecting polyps and early-
stage cancers by other methods reduces the incidence and
mortality from colorectal cancer. Air contrast barium enema
will detect 50%–80% of polyps <1 cm, 70%–90% of polyps
>1 cm, and 50%–80% of Stage I and II adenocarcinomas.32–35

Single column barium enema is less sensitive and should be
combined with flexible sigmoidoscopy if used as a screening
tool.7 Rigid proctoscopy should be considered as an adjunct
examination because the balloon on the enema catheter often
prevents adequate imaging of the distal rectum. Another
major limitation of barium enema as a screening method is

that patients usually require colonoscopy if lesions are
detected.

Colonoscopy is the only screening technique that allows
the detection and removal of premalignant lesions throughout
the colon and rectum, and is the final common pathway for
any positive screening test. Although its effectiveness
depends on the skill and experience of the endoscopist to both
reach the cecum and to identify small lesions, it remains the
gold standard to evaluate the colonic mucosa.7 The ability of
colonoscopy to reduce colorectal cancer mortality has been
demonstrated indirectly through studies showing that detect-
ing and removing polyps reduces the incidence of colorectal
cancer and that detecting early cancers lowers the mortality
from the disease.2–6 Compliance with screening colonoscopy
may be superior to that of other methods because no confir-
matory examinations are required, and thus, patients are
subjected to a single bowel preparation.

CT colography (virtual colonoscopy) was developed in an
attempt to increase compliance with colorectal cancer screen-
ing, based on the impression that persons would be more
inclined to have a “scan” than a “scope.” The technique
involves thin-section computed tomography (CT) with three-
dimensional computer reconstructions to examine the colonic
mucosa (Figure 24-1A,B).36,37 Although the technique has the
advantages of being noninvasive and not requiring sedation, a
vigorous oral laxative preparation is required, because adher-
ent stool cannot be differentiated from neoplasia on CT. In
addition, a rectal catheter and air insufflation is used to dis-
tend the colon. CT colography cannot be assumed to be more
appealing to all patients who are reluctant to undergo
colonoscopy, because many patients are deterred more by the
laxative preparation beforehand than by the endoscopic pro-
cedure itself, and find rectal air insufflation in the absence of
sedation uncomfortable.38 Initial trials demonstrated that CT
colography was not as sensitive as colonoscopy in the detec-
tion of small polyps,39 although with improvements in tech-
nology and with greater experience with interpretation, CT
colography may ultimately prove to be as reliable as
colonoscopy in detecting colorectal neoplasia.40 Regardless of
its accuracy, CT colography suffers (as does contrast enema)
from the disadvantage that biopsies cannot be obtained and
positive findings require endoscopic confirmation.

The Office of Technology Assessment of the United States
Congress found that FOBT, flexible sigmoidoscopy, air
contrast barium enema, and colonoscopy are equally cost
effective as screening strategies, with an estimated cost of
less than $20,000 per year of life saved (assuming screen-
ing begins at age 50 and is discontinued at age 85).7,41,42

Although cost-benefit analyses such as these are exceedingly
complex, this estimate is well within the acceptable range
of cost effectiveness by United States health standards
and compares favorably to screening mammography for
women older than age 50. As of January 1, 1998, Medicare
has reimbursed screening examinations for colorectal cancer
in average-risk persons older than the age of 50.43 In 2001,
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Medicare authorized reimbursement for screening
colonoscopy for average-risk persons. As of January 2004,
the Centers for Medicare and Medicaid Services guidelines
for reimbursement for colorectal cancer screening are as

follows (excerpted from their Web site, http://www.cms.hhs.
gov/medlearn/refcolcn.asp):

● FOBT: once every 12 months
● Flexible sigmoidoscopy: once every 48 months
● Colonoscopy: once every 24 months if the patient is at high

risk for colon cancer; and once every 10 years (but not
within 48 months of a screening sigmoidoscopy) if the
patient is not at high risk for colon cancer

● Double contrast barium enema: physician can decide to use
instead of a sigmoidoscopy or colonoscopy

At present, the choice of screening strategy for average-risk
persons is made with influence from primary care physicians,
patients, and third-party payers. Although the AHCPR panel’s
recommendation of five different screening strategies may
offer flexibility, it may also cause confusion and uncertainty.44

Two of the five strategies depend on compliance with yearly
FOBT, which has been extremely difficult to achieve even in
the setting of controlled trials. Only air contrast barium enema
and colonoscopy provide total colonic evaluation, and con-
trast enema suffers from the necessity of performing
colonoscopy if a lesion is detected. Screening colonoscopy
every 10–15 years beginning at age 50 may ultimately prove
to be the most cost-effective method of screening average-risk
persons for colorectal cancer. Hopefully, future technologic
advances will allow for total colonic evaluation with minimal
patient discomfort and embarrassment, at reasonable cost. If a
simple stool-labeling technique is developed that allows for
reliable differentiation of stool from mucosa on CT without
the need for cathartic bowel preparation, CT colography may
fit these criteria.

Personal History of Adenomatous Polyps 
or Adenocarcinoma

A personal history of adenomatous polyps or colorectal ade-
nocarcinoma places a person at higher than average risk for
the development of metachronous neoplasms. Surveillance
colonoscopy is thus recommended by virtually all consensus
groups.12,45 The interval between colonoscopies has been the
subject of some debate, and no blanket recommendation can
be given for all patients. A rational surveillance strategy
should take into account the patient’s age, comorbid condi-
tions, life expectancy, completeness of prior examinations,
pattern of neoplastic growth, and histologic features of
previously resected neoplasms. For instance, a 60-year-old
patient in good health who undergoes colonoscopic poly-
pectomy of a single small tubular adenoma should probably
undergo surveillance colonoscopy in 3–5 years.45 A patient 
in good health who is found to have adenomas that are multi-
ple, large, or dysplastic on initial screening colonoscopy
should be considered for colonoscopy at an earlier interval,
such as 6–12 months. However, a 90-year-old patient with
severe comorbidities and limited life expectancy would not
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FIGURE 24-1. A CT colography of an 87-year-old patient with a 
large tumor of the splenic flexure who could not undergo
colonoscopy. The circumferential cancer can be seen occupying the
lumen of the colon. B This image is of the transverse colon proximal
to the cancer.



benefit as much from early surveillance, because removal of
premalignant lesions will probably not alter lifespan or
quality of life.

Patients who undergo curative resection of colorectal ade-
nocarcinoma should undergo regular surveillance colono-
scopy to detect new metachronous primary neoplasms. The
recommendation of the Standards Task Committee of
the American Society of Colon and Rectal Surgeons is for
initial postresection colonoscopy at 1 year, followed by
colonoscopy every 3–5 years thereafter, depending on the
pathology found at the preceding colonoscopic examination.
Obviously, all the considerations made for the selection of
postpolypectomy surveillance intervals, as noted above,
apply in this situation as well. The purpose of the
colonoscopy is not specifically to look for tumor recurrence
at the anastomotic suture line, because suture line recurrence
in the absence of unresectable extraluminal disease is
extremely uncommon,46 but rather to search for new primary
neoplasms.

Family History of Colorectal Cancer or
Adenomatous Polyps

A family history of colorectal cancer or adenomatous polyps
increases the risk of developing colorectal cancer. In general,
closer familial relationships to affected relatives, younger age
of onset, and larger numbers of affected relatives increase the
risk.7,47,48 A careful family history should always be obtained
to exclude one of the better-defined inherited colorectal can-
cer syndromes, such as HNPCC or FAP.

As a greater understanding of the molecular genetics of
colorectal cancer is gained, many patients with familial col-
orectal cancer may eventually be categorized as having dis-
tinct inherited syndromes. Recently, a germline mutation of
the adenomatous polyposis coli gene (I1307K variant) was
identified in persons of Ashkenazi Jewish descent that predis-
poses to the development of colorectal adenomas and carci-
noma.10,49–54 The mutation causes hypermutability of the
adenomatous polyposis coli gene and is thought to contribute
to carcinogenesis independent of mismatch repair defi-
ciency.51 In the future, genetic testing for this mutation in at-
risk persons may have clinical utility.

Screening recommendations: The AHCPR panel recom-
mended that patients with first-degree relatives with colorec-
tal cancer or adenomatous polyps begin screening for
colorectal neoplasia at age 40, or 10 years before the age at
diagnosis of the affected relative, whichever is earliest.7

Those patients whose first-degree relatives developed col-
orectal cancer before age 50 may be at higher risk, and com-
plete colonic evaluation with colonoscopy should be strongly
considered.7 Patients with a second-degree relative with
colorectal cancer, or relative with adenomatous polyps
diagnosed over age 60, may be screened as an average-
risk person.7 As of January 1, 1998, Medicare will reimburse
for screening colonoscopy for high-risk patients when

performed at least 2 years after the last screening
colonoscopy or barium enema.43

Hereditary Nonpolyposis Colorectal Cancer

HNPCC is an inherited disorder that predisposes patients to
the development of colorectal cancer, with up to 75% of
patients developing the disease by age 65.55–58 HNPCC is
inherited in an autosomal dominant manner, and is thought to
be the result of germline mutations in mismatch repair genes
(genes that code for proteins responsible for correcting errors
during DNA replication). Patients with HNPCC typically
develop cancer between age 40 to 50 and most tumors occur
proximal to the splenic flexure. “Nonpolyposis” refers to the
distinction between HNPCC and FAP (in which patients have
hundreds of polyps), but is somewhat misleading because
patients with HNPCC develop adenomatous polyps. The pro-
gression from adenoma to carcinoma seems to be accelerated
in HNPCC patients as compared with patients with sporadic
cancers, and there is a tendency to develop multiple colorec-
tal cancers in HNPCC.55,59–61 Patients with HNPCC are also at
high risk for cancers of other organs, especially the ovary
and uterus.

The ability to conclusively identify gene carriers is not yet
fully developed, thus the penetrance of colorectal cancer in
gene carriers can only be estimated (about 90%). In addition,
some patients in HNPCC families who do not have identifi-
able germline mismatch repair gene mutations will develop
colorectal cancer.62 For these reasons, the diagnosis of
HNPCC in a family remains clinical. The Amsterdam crite-
ria (colorectal cancer in three or more family members; two
generations affected; one affected person a first-degree rela-
tive of another; and one cancer diagnosed before age 50) are
the strictest criteria and have the highest concordance with
known mismatch repair gene mutations.62 These criteria were
originally developed for research purposes, to standardize
the definition of HNPCC. However, they fail to identify
patients who may be affected with HNPCC but do not fit the
strict criteria because of unknown or abbreviated family his-
tories, as well as patients with a personal or family history of
extracolonic malignancies associated with HNPCC. A recent
National Cancer Institute working group acknowledged
the shortcomings of the Amsterdam criteria as clinical
guidelines and published recommendations to expand the
clinical suspicion of HNPCC to a broader range of patients.58

The International Collaborative Group on Hereditary 
Non-Polyposis Colorectal Cancer has also proposed similar
criteria.62

Microsatellite instability has been reported in 85%–90% of
HNPCC colorectal cancers.56 Detection of this phenotype has
been proposed as a screening method to trigger germline
mutational analysis in kindreds with uncertain family histo-
ries.58 However, microsatellite instability is also found in
approximately 15% of sporadic cancers, and has not been
universally found to be predictive of familial cancer.62,63
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At present, the “true” definition of HNPCC remains uncer-
tain. Neither refined clinical criteria nor germline mutational
analysis has provided a model of the syndrome that is predic-
tive of phenotype in all cases. Clinically, the absence of
microsatellite instability or mismatch repair gene mutation
does not negate a family history that suggests an autosomal
dominant predisposition to developing colorectal cancer. At-
risk family members still require aggressive screening.

Screening recommendations: Expert panels convened by
the AHCPR7 and the Cancer Genetics Studies Consortium55

recommend that persons who are members of a family that
fits clinical criteria for HNPCC undergo colonoscopy at age
20–25, and repeat colonoscopy every 1–3 years. The short
time interval between colonoscopies results from the acceler-
ated adenoma to carcinoma progression thought to occur in
HNPCC. Patients and their family members should be
referred for genetic counseling. Germline testing for mis-
match repair gene mutations can be considered,64 but because
the predictive value of such testing is only 30%–50%,62

colonoscopy should be performed regardless.

Familial Adenomatous Polyposis

FAP is caused by a defect in the adenomatous polyposis coli
gene, which is inherited in an autosomal dominant manner.65

Patients with FAP develop hundreds of adenomatous polyps
as early as puberty, and will ultimately develop colorectal
cancer, usually by age 40.66,67 Patients with FAP are also
prone to develop a variety of extracolonic tumors, notably
duodenal adenomas and carcinomas, and desmoid tumors.66

FAP mutations do occur spontaneously, accounting for
patients who are diagnosed with the disease without a family
history of FAP.68 Attenuated FAP is a rare variant of the dis-
ease, with polyps and cancers developing later in life.69

The most frequently used genetic test for FAP is an assay
for a truncated protein product of the mutated adenomatous
polyposis coli gene. Because only about 80% of families with
FAP will have a mutation that produces a truncated protein,
the predictive value of testing at-risk family members is great-
est if the proband (affected relative) has a positive test.70

Screening recommendations: Patients with a family history
of FAP should undergo flexible sigmoidoscopy or
colonoscopy at puberty.7,71 Lower endoscopy should be
repeated every 1–2 years. Genetic testing should be consid-
ered, especially in large pedigrees where genotyping might be
more cost effective than repeated endoscopy.71 If the proband
has a positive truncated protein assay, at-risk relatives who
test negative may be screened as average-risk persons.71

Because of the socioeconomic, medicolegal, and emotional
issues surrounding genetic testing, it cannot be emphasized
enough that genetic testing for FAP should be done after
genetic counseling and informed consent.70 Trained genetic
counselors can guide patients through the testing process and
help interpret results. Giardiello et al.70 found that 32% of
physicians ordering genetic tests for FAP misinterpreted the

results of the test, and that less than 20% of patients tested had
received pretest genetic counseling or written informed con-
sent. These numbers are sobering when one considers that
FAP has 100% mortality if left untreated. Patients should also
undergo screening upper endoscopy for duodenal adeno-
mas.72

Inflammatory Bowel Disease

Patients with ulcerative colitis have an increased risk of
developing colorectal cancer. This risk begins approximately
7–8 years after diagnosis in patients with pancolitis, and
12–15 years after diagnosis in patients with limited left-sided
colitis.7 There may be an increased risk of colorectal cancer in
patients with Crohn’s colitis, although this is less well
defined.73–78

Screening recommendations: It is common practice for
patients with ulcerative colitis to undergo screening
colonoscopy with multiple random biopsies looking for dys-
plasia every 1–2 years, beginning 7–8 years after diagnosis in
patients with pancolitis and 12–15 years after diagnosis in
patients with left-sided colitis.7,79,80 However, evidence that
surveillance reduces mortality, or is better than timing a
colectomy according to extent and duration of disease, is
weak.7,79,80

Future Directions

It is troubling that so much energy and expense is devoted to
the cure of advanced or recurrent colorectal cancer in the
United States, while so little is devoted to screening for
polyps and early-stage cancers. It is estimated that only
10%–30% of adults older than the age of 50 in this country
undergo any regular screening for colorectal neoplasia.16,81,82

In a report issued in 2002, the United States General
Accounting Office found that colorectal cancer screening is
the least utilized preventive health benefit available to
Medicare beneficiaries (General Accounting Office,
Medicare–Beneficiary Use of Clinical Preventive Services,
Report No. GAO-22-422; April 2002). As is the case in the
general population, only 25% of Medicare beneficiaries are
screened each year with FOBT, compared with much higher
rates for other regular cancer screening tests such as mam-
mography (75%) or Pap smear testing (66%). Until recently,
screening for colorectal cancer has not received much public-
ity in the United Sates, despite colorectal cancer being the
second leading cause of cancer-related death in this country,
and despite having a well-defined, identifiable, and treatable
precursor lesion (the adenomatous polyp). Both health care
professionals and the public need to become more aware of
the potential benefits of colorectal cancer screening.

As the genetics of inherited colorectal cancer syndromes
become better understood, it will be possible to conclusively
identify high-risk populations. It is of paramount importance
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that screening efforts be directed toward these populations.
Genetic counselors are invaluable resources, both to counsel
family members and to help direct genetic testing.
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25
Polyps
Marcus J. Burnstein and Terry C. Hicks

The word polyp refers to a macroscopically visible lesion or
mass projecting from an epithelial surface. Polyp is a
descriptive and nonspecific term—the specific diagnosis of a
polyp is made by histopathologic examination. Polyps may
be classified as neoplastic or nonneoplastic. Neoplastic
polyps encompass epithelial tumors such as adenomas, poly-
poid adenocarcinomas, and carcinoid tumors, as well as
nonepithelial lesions such as lipomas, leiomyomas, and lym-
phomatous polyps. Nonneoplastic polyps include hamar-
tomas, hyperplastic polyps, and inflammatory polyps.
Colorectal polyps may be further classified on the basis of
clinical information as sporadic or hereditary, the latter cate-
gory making up the polyposis syndromes discussed in
Chapter 26.

Adenomas

The adenoma, a benign neoplasm of the epithelium, is the
most common and most important colorectal polyp.
Adenomas may be single or multiple, sporadic or hereditary.
Adenomas are dysplastic and premalignant. Most adenocarci-
nomas arise from adenomas, and the removal of adenomas
has been shown to be effective in decreasing the incidence of
colorectal cancer.1 It is the relationship between adenomas
and adenocarcinomas that confers upon adenomas their
tremendous clinical significance.

Clinical Presentation

Most adenomas are clinically silent and are found by screen-
ing or by investigation of symptoms unrelated to the ade-
noma. Large colonic adenomas may cause gross bleeding or
may cause anemia secondary to occult blood loss. Large rec-
tal adenomas, in addition to bleeding, may cause mucus dis-
charge, tenesmus, and urgency. Mucus production in
sufficient volume to cause electrolyte disturbances has been
described. Distal rectal adenomas may rarely prolapse
through the anus.

Colonoscopy is the most accurate test for polyps. The US
National Polyp Study showed conclusively that colonoscopy
is more accurate than double contrast barium enema for the
diagnosis of colorectal polyps.2 Barium enema detected a
polyp in only 39% of cases in which one was subsequently
found at colonoscopy. Even when a patient had a polyp ≥1 cm
in diameter, the barium enema was negative in 52% of cases.
The false-positive rate for barium enema was 14%. Computed
tomography (CT) colonography (virtual colonoscopy) has a
sensitivity for adenomas >1 cm of approximately 90% and for
adenomas 0.6–0.9 cm of approximately 80%. The false-posi-
tive rate is 17%. CT colonography is an evolving technology
and its role in screening is being defined. Virtual colonoscopy
may be particularly useful in the evaluation of patients with
incomplete colonoscopy.3,4

Pathology

Small adenomas are usually sessile (broad-based) and redder
than the background mucosa. As polyps enlarge, some
become pedunculated (attached to the bowel wall by a stalk of
submucosa lined by normal mucosa) and some remain sessile,
diffusely carpeting the bowel wall. The distribution of adeno-
mas in the National Polyp Study was cecum 8%, ascending
colon 9%, hepatic flexure 5%, transverse colon 10%, splenic
flexure 4%, descending colon 14%, sigmoid 43%, and rectum
8%.5 The likelihood of synchronous sporadic adenomas when
one adenoma was found approached 40%.6

There are three main histologic subtypes of adenomas:
tubular, villous, and tubulovillous. Tubular adenomas exhibit
dysplastic tubules in ≥80% of the lesion. Villous adenomas
have dysplastic villous fronds in ≥80% of the lesion. The fin-
ger-like villi are actually elongated crypts with a length that is
more than twice the length of normal crypts. Tubulovillous
adenomas have >20% tubular and <80% villous formation.7

In the National Polyp Study, of 3358 sporadic colorectal ade-
nomas, 87% were tubular, 5% villous, and 8% tubulovillous.5

In adenomas, cellular proliferation is not limited to the
lower half of the tubule, as in normal colonic epithelium, and
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the normal process of cellular maturation and differentiation
from the basal zone of the crypt to the surface of the lesion
does not occur. Adenomas can be graded by the degree to
which epithelial growth is disturbed. Mild dysplasia is char-
acterized by tubules that are lined from top to bottom by
epithelium that is morphologically similar to the normal basal
proliferative zone. The nuclei are enlarged, oval, hyperchro-
matic, and normally oriented. There is a slight excess of
mitotic figures but the architecture is not disrupted. In moder-
ate dysplasia, the nuclear features are more advanced, cellular
polarity is less preserved, there is nuclear stratification, and
glands are more crowded. In severe dysplasia, there are large
vesicular nuclei, irregular, and conspicuous nucleoli, scal-
loped nuclear membranes, and increased nuclear to cytoplas-
mic ratio. Nuclear polarity is disrupted and marked cellular
pleomorphism and aberrant mitoses are present. Structural
alterations include budding and branching tubules, back-to-
back arrangement of glands, and cribriform growth of epithe-
lial cells in clusters and sheets; mitotic figures are numerous.
The terms carcinoma in situ and intramucosal carcinoma are
often used to describe these severely dysplastic adenomas, but
these terms are potentially misleading because these lesions
do not have metastatic potential. Although the lymphatics of
the colon and rectum are closely associated with the muscu-
laris mucosa, only lesions that have invaded through the
muscularis mucosa have the potential to metastasize. The
dominant risk factors for invasive carcinoma, that is, cancer
cells invading beyond the muscularis mucosa, are polyp size
and villous histology.8,9

Dysplastic epithelium may become misplaced within the
submucosa of a polyp and may mimic invasive cancer. This
situation, called pseudo-invasion, is usually seen in peduncu-
lated sigmoid polyps and is believed to be the result of tor-
sion, ischemia, and architectural distortion. Pseudo-invasion
is distinguished from invasive cancer by retention of lamina
propria around the displaced glands, a lack of morphologic
features of malignancy in the epithelium, and the presence of
hemosiderin, indicating mucosal ischemia and hemorrhage.10

Epidemiology

Adenoma prevalence, the percentage of the population bear-
ing one or more adenomas at a given point in time, is largely
a function of age, gender, and family history.11 Colonoscopy-
determined prevalence rates in asymptomatic average risk
individuals older than 50 years range from 24% to 47%.12–15

Prevalence rates determined by colonoscopy are approxi-
mately double the rates determined by flexible sigmoi-
doscopy.11 The prevalence rate approximately doubles from
age 50 to 60, but does not clearly continue to increase with
age, unlike the incidence of colorectal cancer. Higher preva-
lence rates have been identified in men, with a 1.5 relative risk
compared with age-matched women.12,13,15 A multicentered
screening colonoscopy study examined the risk of colorectal
adenomas in a cohort of individuals with one affected 

first-degree relative with sporadic colorectal cancer and found
the odds ratio to be 1.5 for adenomas, 2.5 for large adenomas,
1.2 for small adenomas, and 2.6 for high-risk adenomas (see
below).16 The prevalence of adenomas is higher in relatives of
individuals with colorectal cancer or adenoma at a young 
age, and in individuals with multiple relatives with cancer or
adenomas.17

The incidence of adenomas is the rate at which individuals
develop colorectal adenomas over a specified time interval.11

The incidence of adenomas at intervals ranging from
6 months to 4 years in postpolypectomy surveillance
colonoscopy studies varies from 30% to 50%.18–21 Most
incident polyps are small, and a higher incidence has been
associated with polyp multiplicity at the index colonoscopy,
increased size of the index polyp, older age, and a family his-
tory of a parent with colorectal cancer.1,18,22–24

The incidence rate after a clearing colonoscopy is actually
the sum of the true incidence rate of new adenoma formation
plus the miss rate at the initial colonoscopy, plus the recur-
rence rate of incompletely removed polyps.11 Judged by
repeat endoscopy, including studies with same-day back-to-
back colonoscopies, the miss rate for adenomas ≥1 cm is
approximately 5%, for adenomas 6–9 mm is approximately
10%, and for adenomas ≤5 mm approaches 30%.25–28 The
high miss rates for small lesions suggest that most adenomas
detected on surveillance colonoscopy are actually lesions that
were missed during the index examination. Incident polyps
are distributed more proximally, consistent with the observa-
tion that miss rates for adenomas are higher in the proximal
colon.25 The miss rates must be kept in perspective; in post-
polypectomy surveillance studies, the cancer incidence is low
and in the National Polyp Study, colonoscopic surveillance
was associated with a 76%–90% reduction in the cancer inci-
dence compared with reference populations.1

More important than the overall incidence rate is the inci-
dence rate for advanced adenomas, defined as polyps ≥1 cm
in size or containing high-grade dysplasia, or containing
appreciable villous tissue.29 The incidence rate for advanced
adenomas ranges from 6% to 9%29 and is closely related to
the findings at initial colonoscopy. Three or more polyps at
the initial colonoscopy has been shown to increase the risk of
subsequent advanced adenomas, and in the National Polyp
Study, age >60 years plus a family history of a parent with
colorectal cancer was also a predictor of incident advanced
adenomas.30 The cumulative incidence of advanced adenomas
at 3 and 6 years of follow-up in the National Polyp Study in
the highest risk group (three or more adenomas at baseline, or
age ≥60 years plus a parent with colorectal cancer) were 10%
and 20%, respectively.30 The lowest risk group (only one ade-
noma and age <60 years at baseline) had an incidence of
advanced adenomas of <1% at both 3- and 6-year follow-up.
The 5-year incidence of advanced adenomas in individuals
with a previously negative colonoscopy is also <1%.31

The appearance of incident cancers at short intervals in
patients who have had a clearing colonoscopy suggests that



either a neoplasm was missed or that cancer developed rap-
idly. Aggressive adenomas have been recognized in heredi-
tary non-polyposis colorectal cancer, a condition in which
patients may go from a normal colonoscopy to an established
cancer in 1–3 years.18,32,33 These cancers show a phenotype
called microsatellite instability (MSI), a feature that is also
present in 15% of sporadic cancers. Sporadic cancers with
high-frequency MSI (MSI-H) may have developed rapidly.11

Adenoma-carcinoma Sequence

The prevalence of sporadic adenomas in the general popula-
tion ≥60 years is approximately 30%–40% but the lifetime
risk of developing colorectal cancer in Western countries is
6% by age 85; this observation suggests that only a few ade-
nomas become adenocarcinomas. The likelihood that a
diminutive tubular adenoma will progress to become an ade-
nocarcinoma is difficult to determine. One longitudinal study
showed that over a 3- to 5-year period, only 4% of 213 ade-
nomas measuring 2–15 mm increased in size.34 Slow trans-
formation of adenomas is suggested by the fact that the mean
age of adenoma patients precedes the mean age of cancer
patients by 7 years. A mathematical model suggested that it
takes 2–3 years for an adenoma ≤5 mm to grow to 1 cm, and
another 2–5 years for the 1-cm adenoma to progress to can-
cer.35 For a lesion ≥1 cm, the cancer probability is 3%, 8%,
and 24% after 5, 10, and 20 years, respectively.36 Overall, the
yearly rate of conversion from adenoma to carcinoma has
been estimated to be 0.25%, but the risk is higher for polyps
>1 cm (3%) for villous adenomas (17%) and for adenomas
with high-grade dysplasia (37%).37

In a study that analyzed 7590 adenomatous polyps to deter-
mine risk factors for high-grade dysplasia or invasion, size
was the strongest predictor.9 The percent of adenomas with
high-grade dysplasia or invasive cancer based on the size of
the polyp was: <5 mm, 3.4%; 5–10 mm, 13.5%; and >10 mm,
38.5%. Villous change, left-sided lesions, and age ≥60 years
were also associated with advanced histologic features; no
invasive cancer was found in polyps ≤5 mm.

On a molecular level, a simplified view of the traditional
pathway from adenoma to adenocarcinoma is as follows: ade-
noma development is dependent on an individual epithelial
cell having both copies of the APC gene deactivated.38 This
feature seems to allow for mutations in additional oncogenes,
the key targets being K-ras, DCC, P53.39 The accumulation of
molecular abnormalities is associated with the development
of invasive cancer. This pathway is the predominant pathway
of colorectal carcinogenesis and is what is seen in familial
adenomatous polyposis. Not all colorectal cancer follows the
adenoma-carcinoma pathway, and alternate pathways to col-
orectal cancer are increasingly recognized. These pathways
may involve polypoid lesions such as the hyperplastic polyp,
the mixed polyp, and the serrated adenoma.

In hereditary nonpolyposis colorectal cancer (HNPCC),
patients inherit a mutated copy of a DNA mismatch repair

(MMR) gene. When the second copy is inactivated, loss of
MMR function results in the development of mutations
throughout the gene. The accumulation of mutations is asso-
ciated with the rapid evolution of adenocarcinoma, often
without a recognizable precursor lesion. When there is a
precursor lesion for an HNPCC cancer, it is often a typical
adenoma, but hyperplastic polyps and mixed polyps with
distinct components of hyperplastic and adenomatous polyps
have been implicated in some HNPCC cancers.40–42

Management

When an adenoma is found, every effort should be made to do
a complete colonoscopy to the cecum because of the high rate
of synchronous neoplasms in patients with adenomas and
adenocarcinomas. However, the significance of a single,
small (<1 cm) tubular adenoma on a screening flexible sig-
moidoscopy is controversial. Most studies of screening flexi-
ble sigmoidoscopy suggest that patients with no distal polyps,
distal hyperplastic polyps, or single small tubular adenomas
have a similar low risk of proximal advanced adenomas, in
the range of 0%–4%. Multiple studies support the recommen-
dation that villous polyps regardless of size and adenomas >1
cm are important markers for the presence of advanced ade-
nomas and carcinoma in the proximal colon.43

The majority of colorectal polyps are treated by endo-
scopic snare polypectomy; polyp removal is performed using
electrocautery snare. As current is delivered to the snare, heat
is generated in the encircled tissue which is cut and coagu-
lated. The polyp is transected as the snare is tightened. The
degree of thermal damage must balance the need for vessel
coagulation with the need to avoid full-thickness injury to the
bowel wall. The colon wall is thin, varying from 1.7 to 2.2
mm.44 The mucosa, submucosa, and muscularis propria each
contribute approximately one-third to the thickness of the
wall. Injection of saline solution (with or without epineph-
rine) into the submucosa, increases the distance between the
mucosa and the muscularis propria and increases the safety
of endoscopic polypectomy.45 Submucosal injection is most
often used for sessile polyps in the right colon, especially
those >1.5 cm in diameter. The addition of dye, such as
methylene blue, to the injected solution may make it easier to
recognize the edges of the polyp. Injection volumes range
from a few milliliters to 30 mL. Sessile polyps >2 cm are
often best dealt with by a piecemeal approach. Tissue is
retrieved for histologic analysis which should include the
histologic type of polyp, degree of dysplasia, and status of
the margins. Even small polyps should be removed. For
some small polyps, a specimen for histologic examination
may be most efficiently obtained and the lesion most
safely eradicated by cold biopsy or cold snare, that is, with-
out current.

The technical aspects of colonoscopy, including the poten-
tial complications of this procedure, are reviewed in Chapter
5. Some technical tips in polypectomy include45:
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● Aspiration of gas and decreasing wall tension may facilitate
placing the snare around the polyp.

● Position the polyp at 5–6 o’clock; the snare enters the field
at this orientation and makes it easier to capture the polyp.

● Perform polypectomy on withdrawal when the scope is
“straight”—this method increases the effectiveness of tip
deflection and scope rotation.

● Use submucosal injection of saline for large (>1.5–2 cm)
sessile lesions; begin the injection on the proximal aspect of
the polyp, thereby tilting the lesion toward the scope.

● In piecemeal polypectomy, start on the proximal aspect; a
spike-tip snare allows the snare to be anchored so that push-
ing the sheath causes the snare loop to widen for more effec-
tive placement.

● Retrieval of proximal lesions is best accomplished with a
device such as a Roth basket (US Endoscopy Group,
Mentor, OH); smaller polyps may be suctioned into a trap;
distal lesions may be suctioned onto the end of the scope.

Almost all polyps can be safely endoscopically removed, but
if the polyp appears to be malignant, snare polypectomy may
not be possible, and is generally inadvisable. Malignancy
should be suspected in the setting of irregular surface contour,
ulceration, friability, firm or hard consistency, thickening of
the stalk, and nonlifting with submucosal injection (a feature
of submucosal invasion or fibrosis from previous attempts at
polypectomy).45,46 It is particularly important that if polypec-
tomy is performed for a suspicious polyp, the site of the polyp
should be precisely localized by tattooing the bowel wall with
India ink or similar dye.

Some large polyps may not be amenable to polypectomy
and are treated by colon resection; in these instances, a con-
ventional oncologic resection should be done.

Rectal Adenomas

Sessile villous adenomas are usually encountered in the rec-
tum and the larger lesions may not be amenable to snare
polypectomy. Local excision or rectal resection may be
required. For lesions in the lower half of the rectum,
endoanal excision is generally performed. For more proximal
lesions, transanal endoscopic microsurgery (TEM) may be
appropriate. Larger lesions that extend too proximally
for endoanal excision will usually be best managed by ante-
rior resection. If the lesion extends into the anal canal,
anterior resection with endoanal mucosectomy and hand-
sewn coloanal anastomosis may be needed to restore
intestinal continuity.

Preoperatively, the lesion should be evaluated with respect
to the risk of containing invasive cancer. The best clinical clue
to the presence of invasion is firmness on digital rectal exam-
ination, although previous attempts at removal can produce
fibrosis.47 Endoanal ultrasound and magnetic resonance imag-
ing may be helpful, but sensitivity with respect to a small
focus of submucosal invasion is low.

When invasive cancer is present, treatment will be deter-
mined primarily by the level and size of the lesion, the depth
of mural penetration, and by any evidence of lymphatic
metastases. More proximal rectal lesions will usually be
treated by anterior resection. Selected small proximal lesions
may be managed by TEM. More distal lesions will need either
resection or local excision. If biopsy of a hard area reveals a
poorly differentiated cancer, a resectional approach is recom-
mended. Even small rectal cancers that are not poorly differ-
entiated carry a risk of lymph node metastases. A study from
Memorial Sloan-Kettering Cancer Center evaluated whether
standard pathologic factors predicted lymph node metastases
from small rectal cancers.48 Of 318 patients with T1 or T2
rectal cancers who underwent rectal resection, 159 patients
were considered potentially eligible for local excision. Even
in the absence of poor pathologic factors (advanced T stage,
poorly differentiated histology, lymphatic or vascular inva-
sion), 15% of patients had lymph node metastases.

The technical aspects of TEM and endoanal excision are
discussed in Chapter 30.

Surveillance

After polypectomy of large or multiple adenomas (three or
more) or advanced adenomas, cancer risk is increased three-
to fivefold.49 The risk of subsequent cancer is not measurably
increased in patients with only one or two small tubular ade-
nomas.22,50 The National Polyp Study determined that
colonoscopy performed 3 years after initial polypectomy pro-
tects patients as well as more frequent examinations.1

Recommendations for surveillance postpolypectomy are
based on the estimated risk of metachronous neoplasia51,52:

● After colon clearance, first follow-up colonoscopy in 3
years (for most patients).

● First follow-up colonoscopy in 5 years for low-risk patients
[fewer than three small (<1 cm) tubular adenomas, no sig-
nificant family history of colorectal cancer or adenomas].

● If first follow-up examination is negative, second follow-up
colonoscopy in 5 years.

● Earlier follow-up colonoscopy for selected patients with
multiple or large sessile adenomas.

● Individualize for age and comorbidity. (After removal of a
small tubular adenoma, no follow-up may be indicated in
elderly patients, or for those individuals with significant
comorbidity, or the first follow-up can be delayed for 5
years.)

For large sessile polyps (>3 cm), there is a significant recur-
rence rate after endoscopic polypectomy. Even when the
endoscopist believes that the entire polyp has been removed,
follow-up examination reveals residual polyp in approxi-
mately 50%. There should be close follow-up, for example,
every 3–6 months in the first year, every 6–12 months in the
second year, and yearly to the fifth year. Treating the base 
and edge of the polypectomy defect with the argon plasma
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coagulator has been shown to decrease the incidence of
residual polyp.53

The Malignant Polyp

Polyps with cancer cells penetrating the muscularis mucosa
are malignant polyps. Invasion is invariably limited to the
submucosa. In terms of TNM classification, these are
T1NxMx lesions. Malignant polyps (T1 lesions) account for
2%–12% of polyps in colonoscopic polypectomy series.54–56

The risk of malignancy related to adenoma size in one large
series was 0.6–1.5 cm, 2%; 1.6–2.5 cm, 19%; 2.6–3.5 cm,
43%; and >3.5 cm, 76%.54

The clinical decision to proceed with further treatment,
such as resection or local excision, depends on the estimated
risk of lymph node metastases and the patient’s general con-
dition.57 The main determinant of the risk of lymph node
metastasis is the depth or level of invasion of cancer within
the polyp. Haggitt’s classification58 of malignant polyps
(Figure 25-1) is based on the level of invasion:

Level 0: noninvasive (severe dysplasia)
Level 1: cancer invading through the muscularis mucosa but

limited to the head of a pedunculated polyp
Level 2: cancer invading the neck of a pedunculated polyp

Level 3: cancer invading the stalk of a pedunculated polyp
Level 4: cancer invading into the submucosa of the bowel wall

below the stalk of a pedunculated polyp. All sessile polyps
with invasive cancer are level 4.

The stalk of a pedunculated polyp is covered by normal
mucosa and has a central core of submucosa. A line drawn at
the junction of normal and adenomatous epithelium is the
transition between the stalk and the head of the polyp. The
junction zone is called the neck.

Kudo59 has stratified the depth of submucosal invasion into
three levels (Figure 25-2):

SM1: invasion into the upper third of the submucosa
SM2: invasion into the middle third of the submucosa
SM3: invasion into the lower third of the submucosa

Haggitt levels 1, 2, and 3 are SM1; Haggitt level 4 may be
SM1, SM2, or SM3.

The risk of lymph node metastases is <1% for peduncu-
lated polyps with Haggitt level 1, 2, or 3.58,60,61 The risk of
lymph node metastases for Haggitt level 4 lesions, peduncu-
lated or sessile, ranges from 12% to 25%.62–64 Factors
reported to be associated with an increased risk of lymph
node metastases include lymphovascular invasion,48,63 poor
differentiation,48,65,66 gender,48 extensive budding, microaci-
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FIGURE 25-1. Anatomic landmarks of pedunculated and sessile malignant polyps. (Reprinted from Haggitt et al.,58 copyright 1985, with
permission from the American Gastroenterological Association.)



nar structure,67 flat or depressed lesions,66 and SM3 level of
invasion.57,62,68 In a series of 353 T1 sessile cancers, the risk
factors for lymph node metastasis that were statistically sig-
nificant on multivariate analysis were SM3 level of invasion,
lymphovascular invasion, and location in the lower third of
the rectum.62 In another study, only SM3 invasion was an
independent risk factor for lymph node metastases.68

The rate of lymph node metastases from rectal lesions is
not different than from colon lesions. However, T1 lesions in
the distal third of the rectum have been found to have a higher
risk of lymph node metastases than more proximal rectal
lesions.62 This finding is consistent with the high local recur-
rence rates, in the range of 5% to 28%, which have been
observed after full-thickness local excision of T1 lesions of
the distal rectum.48,65,69,70

A positive polypectomy margin should not be considered
an adverse risk factor for recurrence—in general, this should
be regarded as inadequate treatment. A distance of 2 mm
beyond the deepest level of invasion is needed to consider the
margin clear.57

In view of the risk of lymph node metastases of <1%,
pedunculated polyps with invasion to Haggitt levels 1 to 3 are
safely treated by snare polypectomy. Level 4 pedunculated
lesions are treated as sessile lesions. Sessile lesions that are
snared in one piece and have a margin of at least 2 mm are
considered adequately treated.57 If a piecemeal polypectomy
was performed, margins cannot be adequately assessed and
further treatment is needed. High-risk sessile lesions such as
lesions with SM3, lymphovascular invasion, poor differentia-
tion, and those in the lower third of the rectum should have an
oncologic resection. For lower rectal lesions, full-thickness
endoanal excision with adjuvant chemoradiation is an alterna-
tive approach. Nivatvongs’s summary of the indications for
oncologic resection are presented in Table 25-1.

Close endoscopic follow-up is required to look for local
recurrence. A reasonable schedule is to examine the polypec-
tomy site in 2–3 months and then every 6 months for the first
2 years; complete colonoscopy is done in the third year, and
then at 3-year intervals.

Chemoprevention after polypectomy to inhibit adenoma
recurrence cannot yet be recommended. Prospective random-
ized intervention trials have not been supportive of this
approach. The role of chemoprevention is reviewed in
Chapter 23.

Specific Adenomas

Flat and Depressed Adenomas

Some adenomas display a flat or depressed growth pattern
and are not elevated above the mucosal surface; they are not
“true polyps.”71 These lesions are recognized by color and
textural changes, and by interruption of the capillary network
pattern.71,72 They are most readily identified by chromoen-
doscopy, a technique in which the mucosa is sprayed with
indigo carmine dye.73 The incidence of flat and depressed
adenomas in three Western population studies was approxi-
mately 20%, and these lesions contained cancer more often
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FIGURE 25-2. Depth of submucosal invasion in sessile malignant polyps. Sm1: invasion into upper third; Sm2: invasion into middle third; Sm3:
invasion into lower third. (Reprinted from Nivatvongs S. Surgical management of early colorectal cancer. Surg Clin North Am
2000;82:1052–1055, copyright 2000, with permission from Elsevier.)

TABLE 25-1. Summary of malignant colorectal polyps that should
have an oncologic bowel resection

A. Lesions in colon
a) Pedunculated Haggitt level 4 with invasion into distal third of submu-

cosa, or pedunculated lesions with lymphovascular invasion
b) Lesions removed with margin <2 mm
c) Sessile lesions removed piecemeal
d) Sessile lesions with depth of invasion into distal third of submucosa

(Sm3)
e) Sessile lesions with lymphovascular invasion

B. Lesions in middle third and upper third rectum
Same as lesions in colon

C. Lesions in distal third rectum
a) Pedunculated Haggitt level 4 with invasion into distal third of submu-

cosa, or pedunculated lesions with lymphovascular invasion
b) All sessile lesions

An alternative may be a per anal full-thickness excision plus chemoradiation.

Source: Reprinted from Nivatvongs S. Surgical management of early colo-
rectal cancer. Surg Clin North Am 2000;82:1052–1055, copyright 2000, with
permission from Elsevier.



than polypoid adenomas.74–76 In a large United Kingdom
study of 1000 patients in which chromoendoscopy was used
to search for small flat lesions, 36% of the 321 detected ade-
nomas were flat or depressed.74 The overall risk of a polypoid
lesion containing early cancer was 8%, but was 14% for the
flat lesions. Flat or depressed lesions that were >1 cm were
about twice as likely as protruding lesions of a similar size to
contain high-grade dysplasia or cancer. Twenty-nine percent
of flat lesions >1 cm contained either high-grade dysplasia or
cancer. The average size of advanced flat and depressed ade-
nomas is smaller than that of their polypoid counterparts.
Because of the risk of cancer, these small lesions should be
removed, either by endoscopic polypectomy or by operative
resection. It has been suggested that using special dyes and
magnifying colonoscopy should be incorporated into general
endoscopic practice.71

Serrated Adenomas

The serrated adenoma is a more recently recognized histo-
logic phenotype of sporadic adenoma.77 Serrated adenomas
are uncommon, accounting for approximately 0.5%–1.3% of
colorectal polyps.78,79 Initially, serrated adenomas were
described as hyperplastic polyps that contained adenomatous
features. The serrated adenoma has serrated crypts that are
longer and broader than in hyperplastic polyps. The crypts
contain cells with enlarged hyperchromatic and stratified
nuclei (as in adenomas) as well as cells with normally
arranged, small, basal nuclei (as in hyperplastic polyps).80,81

It is unclear whether serrated adenomas develop in associ-
ation with hyperplastic polyps or develop de novo. Both types
of polyps are primarily found in the rectosigmoid region, and
they have similar mucin characteristics. Endoscopically, most
serrated adenoma look like hyperplastic polyps—pale,
slightly protruding lesions, and most are in the range of
0.2–7.5 mm in diameter. Some serrated adenomas are larger
and may resemble villous adenomas.

A pathway to colorectal cancer called the “serrated path-
way” has been postulated, in which colorectal cancer devel-
ops through precursor lesions that have serrated glandular
architecture. The serrated polyps include the mixed polyp, in
addition to the hyperplastic and serrated adenoma. The mixed
polyp is recognized by distinct areas of hyperplastic and
adenomatous morphology.

The relationship between hyperplastic polyps, serrated
adenomas, and cancer is not clear. In one report, 5.8% of col-
orectal cancers were associated with an adjacent serrated ade-
noma and some serrated adenomas harbor high-grade
dysplasia.79,82 A review concluded that the risk of high-
grade dysplasia was the same in serrated adenomas as in the
more common adenomatous phenotypes.79 The serrated ade-
noma pathway may be a separate route to colon cancer char-
acterized by methylation of promoter regions leading to
switching off MMR genes, resulting in replication errors 
and ultimately to cancer. Hyperplastic polyps and serrated

adenomas show MSI in the absence of APC mutations.
Individuals with sporadic colorectal cancer with high-level
MSI cancers (MSI-H) are 4 times more likely to harbor at least
one serrated polyp than individuals with low MSI cancers.74

Nonneoplastic Polyps

Hyperplastic Polyps

Hyperplastic polyps are the result of a failure of programmed
cell death.33,38,80,81 The epithelial cells differentiate and
mature normally but accumulate on the mucosal surface pro-
ducing small sessile elevations. Cellular crowding results in
the characteristic microscopic appearance of tubules with a
saw-tooth or serrated pattern. Mature goblet cells are the main
cellular component of hyperplastic polyps, whereas adeno-
matous crypts have reduced numbers of goblet cells. The
cytoplasm of hyperplastic polyps is eosinophilic on hema-
toxylin and eosin staining and the nuclei remain at the base
with minimal stratification.

Hyperplastic polyps are the most common polyps found on
flexible sigmoidoscopy. The true ratio of hyperplastic polyps
to adenomas approximates 1:1. In a study of 1964 diminutive
(≤5 mm) polyps, 41% were adenomas, 37% hyperplastic
polyps, and 18% nonneoplastic. Combining histologic data
from several studies of diminutive polyps revealed that 53%
were adenomas and that approximately 0.5% had high-grade
dysplasia; <0.1% contained invasive cancer.43

Most hyperplastic polyps are small (<3–5 mm in diame-
ter), pale, usually located in the rectosigmoid region, and are
almost always asymptomatic. Hyperplastic polyps are often
multiple. Although hyperplastic and adenomatous polyps
have characteristic appearances, biopsy is needed to make a
diagnosis. Endoscopic diagnosis has a sensitivity of 80% and
a specificity of 71%.82 Chromoendoscopy can improve the
endoscopist’s ability to distinguish hyperplastic from adeno-
matous polyps. Hyperplastic polyps have a characteristic star-
like pit pattern when stained with indigo carmine and
assessed with a magnifying colonoscopy. Adenomatous
polyps have surface grooves. The sensitivity and specificity of
this technique in discriminating between adenomatous and
nonadenomatous polyps was found to be 93% and 95%,
respectively.83

Data conflict as to whether hyperplastic polyps found on a
screening examination represent an increased risk of future
neoplasia. Whereas some authors have suggested that left-
sided hyperplastic polyps are predictors of proximal adeno-
mas, the National Polyp Study found no association between
left-sided hyperplastic polyps and synchronous adenomas. A
report using data from two large chemoprevention studies
demonstrated that hyperplastic polyps were not predictive of
an increased risk of developing adenomatous polyps on fol-
low-up colonoscopy.84 The American College of Gastro-
enterology states that hyperplastic polyps found on flexible
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sigmoidoscopy are not an indication for colonoscopy.85 There
are no specific recommendations for treatment and follow-up
of right-sided hyperplastic polyps.

Hyperplastic polyps have been implicated in some colorec-
tal cancers, especially in HNPCC. HNPCC cancers arise
through mutations in one of several MMR genes; sporadic
colon cancer with defective MMR occurs as a result of deac-
tivation of a single gene—hMLH1. Inactivation occurs
through methylation of the hMLH1 gene promoter. The
molecular phenotype of abnormal MMR is MSI. MSI has
been used to distinguish these high-level MSI cancers (MSI-
H) from cancers with low or no level of MSI, as seen in APC-
related cancers.86 A strong association of MSI-H cancers with
residual adenomas has not been observed.87 Sporadic adeno-
carcinomas arising through the defective MMR pathway
(MSI-H adenocarcinoma) occur in older patients (>70 years),
have a female gender bias, and are predominantly located in
the right colon.88 The vast majority lack APC mutations.
These MSI-H cancers can be associated with large hyperplas-
tic polyps, and analysis of these combined lesions demon-
strates that both the cancer component and the hyperplastic
polyp epithelial cells lack hMLH1 expression. This suggests
that hyperplastic polyps may serve as fertile soil for gene-
specific hypermethylation leading to knockout of hMLH1 and
loss of DNA MMR function.33,38

Carriers of hyperplastic polyps clearly at increased risk for
colorectal cancer are those with the hereditary syndrome of
hyperplastic polyposis. This syndrome is diagnosed if multi-
ple (>30) or large (>10 mm) hyperplastic polyps are found,
especially in the proximal colon, with a positive family his-
tory of hyperplastic polyposis. The syndrome is thought to be
very rare. Reports of patients with hyperplastic polyposis syn-
drome showed an average age of 52 years, >100 polyps in half
the cases, and an average polyp diameter of 16 mm (range,
5–45 mm), and half the reported patients also had a cancer
(half of these in the right colon).There are no general guide-
lines for the management of hyperplastic polyps or the hyper-
plastic polyposis syndrome.80,81 (see Chapter 26).

Hamartomas

Juvenile polyps are hamartomas, localized overgrowths of
normal mature cells. Most juvenile polyps are round, pink,
smooth, and pedunculated, although some are small and ses-
sile. Juvenile polyps are composed of dilated mucus-filled
cystic spaces surrounded by lamina propria which has a mes-
enchymal appearance with inflammatory cells and
eosinophils. The muscularis mucosa does not participate in
the formation of a juvenile polyp, and the unique potential of
these lesions to twist and “auto-amputate” has been ascribed to
the absence of supporting muscle fibers. Most juvenile polyps
present in childhood, but they may present in infancy or in
adulthood. Usually, only one or two polyps are found. Up to
three polyps may be seen in nonfamilial conditions. Symptoms
include rectal bleeding, mucus discharge, diarrhea, and

abdominal pain, intussusception and prolapse of a polyp
through the anus. Treatment is snare polypectomy.

Numerous hamartomatous polyps are present in juvenile
polyposis syndrome, Peutz-Jeghers syndrome, Cowden dis-
ease, and Cronkhite-Canada Syndrome. Although sporadic
hamartomatous polyps are not dysplastic and are not believed
to be premalignant, the syndromes of hamartomatous polypo-
sis have a significant rate of cancer development. These syn-
dromes are discussed in Chapter 26.

Inflammatory Polyps

Inflammatory or pseudopolyps (a misnomer) are associated
with colitis, most often ulcerative colitis and Crohn’s disease,
but can result from any form of severe colonic inflammation.
The inflammatory polyp is a remnant or island of normal or
minimally inflamed mucosa. The presence of inflammatory
polyps in inflammatory bowel disease is not associated with
dysplasia or cancer risk. Inflammatory polyps are almost
always multiple. Treatment is directed at the underlying
bowel disease.

Lymphoid Polyps

Benign enlargements of lymphoid follicles may produce
polyps that are usually seen in the rectum. The overlying
mucosa is normal. The lesions are typically multiple; their
cause is unknown. Histologic criteria for establishing the
benign nature of lymphoid polyps have been described: lym-
phoid tissue is entirely within the mucosa and submucosa;
there is no invasion of the muscularis propria; at least two ger-
minal centers must be seen; if the specimen does not include
the muscle coat and no germinal centers are seen, then the
diagnosis of lymphoid polyp cannot be made.

Lipomas, leiomyomas, lymphoma, hemangiomas, and car-
cinoid tumors are discussed in Chapter 37.
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Multiple colorectal polyps occur in a number of conditions,
including the inflammatory polyps of inflammatory bowel
disease, intestinal lipomatosis, and neurofibromatosis. Usually
these can all be identified histopathologically, and will not be
discussed further in this chapter, but biopsy is always essential
in polyposis syndromes or mistakes will be made.

Familial Adenomatous Polyposis

Familial adenomatous polyposis (FAP) is an autosomal dom-
inantly inherited condition caused by mutation of the APC
gene, which occurs with a frequency of about 1:10,000.1

Mutation of this tumor suppressor gene results in a general-
ized disorder of tissue growth regulation and a range of clini-
cal manifestations, principally the formation of multiple
gastrointestinal adenomas and carcinomas, but also a variety
of extraintestinal abnormalities.

In the past, FAP accounted for about 1% of all colorectal
cancers, but an understanding of its inheritance, surveillance
of at-risk family members, and the introduction of prophylac-
tic large bowel resection have resulted in this contribution
now being in the region of 0.05% in countries where such
services are available.2 Patients with a firm diagnosis of FAP
or in whom it is suspected, together with their family, should
be referred to a polyposis registry.

Polyposis Registries

The aim of polyposis registries is to provide counseling, sup-
port, and clinical services for families with FAP.3 This includes
thorough pedigree analysis and identification of at-risk family
members, who are offered clinical surveillance and genetic
testing so that those affected can be offered prophylactic sur-
gery. Some registries also coordinate postoperative surveil-
lance and provide a focal point for audit and research.

Observational studies suggest that the introduction of reg-
istries, together with the use of prophylactic surgery, has led

to increased life expectancy and a dramatic reduction in the
incidence of colorectal cancer in FAP.2

Features of FAP

The Large Bowel

The cardinal manifestation of FAP is the development of more
than 100 colorectal adenomatous polyps, which inevitably
progress to carcinoma if not removed (Figure 26-1). Polyps
usually appear in adolescence, with colorectal cancer diag-
nosed at an average age of about 40 years. Although most
patients have a family history of FAP, about 25% do not, their
disease being attributable to a new mutation.1 These individ-
uals usually present with a symptomatic colorectal cancer 
or, more rarely, with anemia, rectal bleeding, or mucous
discharge caused by benign polyps.

Extracolonic Manifestations

The extracolonic manifestations of FAP are shown in Table 
26-1. Two of these, duodenal cancer and desmoid disease, have
now emerged as the major sources of morbidity and mortality,
exceeding colorectal cancer as cause of death6 (Figure 26-2).

Other features may be a useful clue in diagnosis. Congenital
hypertrophy of the retinal pigment epithelium (CHRPE), a
patchy fundus discoloration, was considered a potential screen-
ing tool before advances in genetics. Isolated CHRPE is seen in
normal people, but the presence of more than four is a specific
phenotypic marker present in two-thirds of FAP families.7

Genetics

The APC Gene

APC is a large gene situated on chromosome 5q21. A genetic
basis underlying the adenoma-carcinoma sequence in col-
orectal carcinogenesis has been elucidated,8 and subsequent
studies have confirmed that in both FAP and the majority of



sporadic colorectal cancers, mutation of the APC gene is one
of the earliest events.

More than 500 germline mutations causing FAP have been
identified, almost all resulting in truncation of the APC pro-
tein product.9 Mutations have been found between codons
168 (exon 4) and 2839 (exon 15), but most are between
codons 168 and 1640 (exon 15) in the 5′ half of the coding
region, with a particular concentration at two “hotspots,”
codons 1061 and 1309.

The APC Protein

APC is ubiquitously expressed, but the mRNA is found at par-
ticularly high levels in normal colonic mucosa10 and in many
epithelia is only found when cell replication has ceased and
terminal differentiation is established.11

The 300-kDa APC protein is found in the cytoplasm and
has sites of interaction with a range of other proteins includ-
ing β-catenin and the cytoskeleton. It has a central role in the
highly conserved Wnt signaling pathway, which has functions

in the normal development of three-dimensional structures
and is abnormally activated in some malignancies. APC binds
and down-regulates cytoplasmic β-catenin, preventing its
translocation to the nucleus. Abnormal APC protein fails to
do this, so that β-catenin is free to enter the nucleus and form
a complex which results in specific transcription of cell cycle
stimulating DNA sequences, and hence proliferation.12

Genotype-phenotype Correlation in FAP

There is evidence of correlation between the position of the
germline APC mutation (genotype) and some aspects of the
phenotype in patients with FAP (Figure 26-3). Mutation at
codon 1309 is associated with particularly large numbers of
colonic polyps,13 and between codon 1250 and 1464 with ear-
lier onset of, and death from, colorectal cancer. Mutations
located 5′ of codon 160 and 3′ of codon 1597 have been iden-
tified in a form of FAP with attenuated colonic polyposis,14

which accounts for about 10% of those affected.
Some extracolonic manifestations have also been associ-

ated with mutation at certain sites, but this is not clear for
upper gastrointestinal polyposis.15 CHRPE occurs only with
mutation between codons 450 (exon 9) and 1444,16 and
desmoids occur in individuals with any mutation, but the pres-
ence of a germline mutation 3′ of codon 1444 can be associ-
ated with highly penetrant desmoid disease.17
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TABLE 26-1. Extracolonic features of FAP

System Feature Frequency (%)

Upper gastrointestinal Upper gastrointestinal 95
tract adenomas

Upper gastrointestinal carcinoma 5
Fundic gland polyps 40

Connective tissue Osteomas (especially jaw) 80
Desmoids 15

Dental Unerupted and 17
supernumerary teeth

Cutaneous Epidermoid cysts 50
Endocrine Adrenocortical adenomas4 5

Papillary thyroid carcinoma5 1
Hepatobiliary Biliary tract carcinoma <1

Hepatoblastoma <1
Central nervous system CHRPE 75

Tumors <1
(especially medulloblastoma)

35%

30%

25%

20%

15%

10%

5%

0%
Colorectal

cancer
Upper GI

cancer
Desmoid
disease

Cleveland clinic
St Mark’s hospital

FIGURE 26-2. FAP-related cause of death in patients after prophy-
lactic colectomy.

Severe colorectal polyposis

Attenuated colorectal polyposis

CHRPE

Severe desmoid disease

Region of gene where mutations found (numbers refer to codons)

1250 1464

160 1597

450 1444

1444

FIGURE 26-3. Schematic representation of the APC gene showing
genotype-phenotype correlations.

FIGURE 26-1. The large bowel in classical familial adenomatous
polyposis.



However, identical APC mutations may be associated with
diverse phenotypes, suggesting that other genetic modifiers
are involved18 and that environment probably also has some
influence.

MYH Polyposis

An autosomal recessive form of familial adenomatous polypo-
sis, caused by mutation in the MutY homolog (MYH) gene,
has recently been described.19 Whereas many of the individu-
als identified with biallelic MYH mutations had fewer than 100
polyps, some had many hundreds, and thus a genuine clinical
diagnosis of FAP. Colonic microadenomas and duodenal ade-
nomas have also been reported in this group, but desmoids and
fundic gland polyps have not been described to date, and
CHRPE status remains uncertain. This discovery has major
implications for genetic counseling, because, for the first time,
an autosomal recessive form of FAP has been identified. This
diagnosis should be considered in families in which no APC
mutation has been identified, the mode of inheritance is not
clearly autosomal dominant, or polyp numbers are low.

Clinical Variants of FAP

Attenuated FAP

A group of patients have been described who develop fewer
than 100 colorectal polyps (usually between one and 50), at a
greater age (34–44 years) than in “classical” FAP, but who
may still exhibit extracolonic manifestations and carry a
germline APC mutation.20 Colorectal cancers also occur cor-
respondingly later (mean 56 years) in this group, and with
incomplete penetrance. The polyps have a rather different dis-
tribution, being more frequently found proximal to the splenic
flexure, and their number varies significantly between family
members, some of whom may have hundreds of adenomas.

This can result in diagnostic confusion because the clinical
picture is very similar to HNPCC, and indeed the first kin-
dreds described were thought to have a form of HNPCC
before they were identified as carrying APC mutations.21 A
number of distinct mutations has been identified in individu-
als with attenuated FAP (AFAP); the mutations are clustered
in exons 3 and 4, at the 5′ end of the gene, and also at the 3′
end of exon 15. Fundic gland polyps and duodenal adenomas
are frequent, but CHRPEs are unusual in this group, as are
desmoids in those with a 5′ mutation. In contrast, families
with 3′ mutations (beyond about codon 1444) seem to have a
high risk of desmoid disease together with attenuated large
bowel disease. The missense APC mutation I1307K has been
identified in Ashkenazi Jews with multiple adenomas and
E1317Q22 has also been found in association with an AFAP
whereas MYH mutations have been found in up to 30% of
cases of multiple (15–100) colorectal adenomas.19

The main consequence of the attenuated phenotype is that
it causes diagnostic difficulty. Because the polyps are
predominantly right sided, the disease may be missed by

flexible sigmoidoscopy. A careful search (including upper
gastrointestinal endoscopy) for extracolonic features of FAP,
dye-spray colonoscopy to confirm polyp number, and testing
of tumor or polyp tissue for microsatellite instability and mis-
match repair immunohistochemistry may be helpful.

Once diagnosis is confirmed, management is essentially the
same as for FAP with a more classic phenotype,23 although
ileorectal anastomosis (IRA) is probably reasonable in most
patients. The only exceptions to this situation might be in the
small group with a strongly inherited tendency to develop
severe desmoid disease, potentially triggered by surgery, and
a very mild colonic phenotype, where meticulous surveillance
with endoscopic polypectomy might be justified.

Gardner’s Syndrome

Gardner described the association between FAP and epidermoid
cysts, osteomas and “fibromas,” later found to be desmoid
tumors in 1953. The term “Gardner’s syndrome” was only later
used to describe colorectal polyposis occurring with these extra-
colonic manifestations. Gardner’s syndrome is now considered
to be genetically indistinct from FAP, and systematic examina-
tion24 has revealed that most patients with FAP have at least one
extraintestinal feature. Although it is of historical interest, the
term Gardner’s syndrome is no longer considered a genetic or
clinically entity and should be regarded as obsolete.25

Turcot’s Syndrome

This syndrome is the association between colorectal adeno-
matous polyposis and central nervous system tumors. Recent
molecular genetic investigation26 has shown that about two-
thirds of families have mutations in the APC gene, with cere-
bellar medulloblastoma as the predominant brain tumor. Most
of the other third, including Turcot’s original family, seem to
be variants of HNPCC with glioblastoma as the predominant
brain tumor, and multiple (but fewer than 100) colorectal ade-
nomas. This illustrates how one syndrome can be caused by
mutations in more than one gene, the phenomenon of genetic
heterogeneity.

Diagnosis

Genetic Testing

Genetic testing should be preceded by thorough counseling,
with the provision of written information about the process and
consequences, and should only be done once informed consent
has been obtained. The implications with respect to confiden-
tiality, employment, insurance, and other financial issues vary
from country to country, but must be discussed before testing.

The first step in the process is mutation detection. DNA
from an individual with FAP is analyzed to identify a mutation
in APC, which is successful in about 80% of cases. Failure to
detect an APC mutation does not exclude a diagnosis of FAP,
and may occur for a variety of reasons including gene deletion

26. Polyposis Syndromes 375



and some missense mutations. Such results have been misin-
terpreted as ruling out the diagnosis of FAP,27 with potentially
serious consequences.

If mutation detection has been successful, at-risk family
members can be offered predictive testing with a high degree of
accuracy. This testing is generally done between the ages of
12 and 15 years, when the individual is old enough to take part
in genetic counseling. There is no need for testing to be done
earlier, because the disease does not usually become clinically
manifest and treatment is rarely indicated before the mid-teens.

From time to time colorectal surgeons will encounter very
young children with a positive genetic test that has been
organized, not because of symptoms but as simple screening,
often by a pediatrician; finding this can cause great manage-
ment difficulty. There is understandable parental concern, yet
the phenotype is not developed to guide surgical choice,
cyclooxygenase (COX)-2 inhibitors have not been tested in a
pediatric age group, and the chance of cancer is vanishingly
slight. Yet abdominal pain, frequent in small children, creates
a parental and even pediatrician pressure for colonoscopy and
sometimes surgery earlier than is usually desirable.

In the event of negative predictive testing (i.e., an individ-
ual does not possess the family mutation), that person can be
discharged from further surveillance and be reassured that
they do not have FAP. This approach reduces the costs and
risks associated with endoscopic surveillance, as well as
removing the anxiety of living with a potential diagnosis of
FAP. A positive test result allows optimal surveillance and
prophylaxis to be targeted to those individuals who need it,
and knowledge of the site of mutation can aid decision mak-
ing with regard to prophylactic surgery.

Clinical Surveillance

In kindreds in whom mutation detection has not been per-
formed or has not been informative, at-risk individuals should
be offered regular clinical surveillance. This surveillance
starts at the age of 12–14 years, when adenomas would be
expected to develop. Although there have been reports of
polyps and even cancers occurring earlier than this, they are
very rare. Clearly, anyone at risk of FAP should undergo
colonoscopy if they become symptomatic.

Surveillance is initially by flexible sigmoidoscopy, because
it is well tolerated and most polyps are in the left colon and
rectum. If this continues, colonoscopy should then be per-
formed from around the age of 20, alternating with flexible
sigmoidoscopy so that one or other is done each year. The
vast majority of individuals with FAP will develop polyps by
the age of 30, but there is no consensus regarding the age at
which surveillance can cease. It should certainly continue
until the age of 40 years, and longer in families in which the
disease tends to manifest late.

There are various pitfalls in endoscopy in these patients. In
the young, lymphoid follicles may have a dramatic appear-
ance, mimicking adenomatous polyposis. Biopsy is therefore

mandatory. Conversely, small polyps are easy to miss. The
use of a dye-spray technique, together with multiple biopsies
to identify microadenomas, can be very helpful in identifying
FAP and avoiding an underestimate of the polyp burden.28

Management of the Large Bowel

Timing of Prophylactic Surgery

Once FAP has been diagnosed, the aim is to perform prophy-
lactic surgery. Invasive cancer is very rare in patients younger
than the age of 18 years, and usually causes symptoms.29

Patients with severe polyposis (more than 1000 colonic or
more than 20 rectal polyps), or those people who are sympto-
matic, should have surgery as soon as possible. In those
individuals with milder disease, it can usually be delayed until
an educationally and socially convenient time (e.g., a long
school vacation). In these circumstances, annual colonoscopy
is recommended to monitor disease, but the aim should be to
avoid delay, so that most will have surgery between the ages
of 16 and 20, which is well before invasive disease usually
develops.

Choice of Operation

The surgical options for the management of this condition are
proctocolectomy with end ileostomy (with or without Koch
pouch), colectomy with IRA or proctocolectomy with ileoanal
pouch (IPAA). Because few patients desire a permanent
ileostomy, proctocolectomy is rarely done, although it remains
an option that should be considered in some circumstances,
and may be necessary if a low rectal cancer encroaches on the
anal canal, if ileoanal pouch formation is impossible (e.g.,
because of mesenteric desmoid) or ill advised (e.g., in the
presence of poor sphincter function). In most cases, however,
the choice is between the latter two options, and is a matter of
considerable ongoing debate, the essence of which is the bal-
ance between functional results and morbidity of surgery on
the one hand and prevention of cancer on the other. Both pro-
cedures can be performed with laparoscopic mobilization, so
that a midline laparotomy is not essential, a merely cosmetic
improvement but with potentially great appeal to essentially
healthy young people undergoing this surgery. Both the IRA
and the IPAA can be performed by laparotomy, laparoscopy,
laparoscopic or hand-assisted procedures. The only proven
benefit of the minimally invasive approaches is superior
cosmesis as compared with laparotomy.

IRA is more straightforward to perform, and requires only
one procedure, with a shorter hospital stay and fewer compli-
cations.30 The risks of erectile and ejaculatory dysfunction
caused by nerve damage during pelvic dissection are avoided,
as is the significant reduction in fecundity observed in women
after IPAA.31 In addition, bowel frequency and soiling are
less.32 In a teenager facing prophylactic surgery, these
functional factors are of great significance, particularly when
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most cancer risk is a few decades away and later conversion
to a pouch is usually possible.

The main disadvantage of IRA is that follow-up studies
have shown a 12%–29% risk of developing a cancer in the
retained rectum within 20–25 years,33 the risk being depend-
ent on age, rather than time since surgery. High-density (more
than 1000) colonic polyposis is associated with a cancer risk
double that in milder disease,34 and also with severe polyposis
in the rectum after IRA, leading to frequent need for comple-
tion proctectomy. FAP attributable to mutation in exon 15G,
which includes the frequently mutated codon 1309, consis-
tently results in this severe colorectal phenotype.35 In this
group, there is a high rate of subsequent proctectomy if IRA
is done as the first-line procedure.36

IPAA has the attraction of removing the colon and rectum
entirely, and complication rates and functional results have
improved with experience. There has been controversy over
the need for mucosectomy to remove the anorectal transition
zone, which theoretically prevents cuff neoplasia, but results
in more complications and perhaps poorer function.
Dysplasia in the transition zone occurs after both double-
stapled and mucosectomy techniques, and the latter technique
is probably only rarely indicated in individuals with extensive
severe low rectal polyposis.

Surveillance of ileoanal pouches from various centers has
shown adenomas in up to 53%,37,38 and even some cancers.39

Because IPAA has only been available for approximately 20
years, and has only been performed frequently for FAP in the
last 15 years, the full significance of this will not be clear for
some time. However, the cases reported to date confirm that
neoplasia can occur in these pouches, which is of consider-
able concern; thus, careful follow-up is essential.

Much of the data on outcome after IRA follow surgery
done before IPAA was introduced, when IRA was the only
way to avoid a permanent stoma. It was almost certainly done
in circumstances when IPAA would now be considered
preferable (i.e., more advanced age, high-density polyposis,
codon 1309 mutation). There is some evidence to suggest that
rectal cancer rates and the need for completion proctectomy
in patients having IRA since IPAA has been practiced are
much lower than previously thought.40 Other factors con-
tributing to high rectal cancer rates in historical studies
include inadequate postoperative surveillance, and the fact
that in many cases the operation performed was a subtotal
colectomy with ileosigmoid anastomosis, leaving a long
rectosigmoid segment, inherently more difficult to visualize.

IRA is a reasonable and safe option today in young
patients, particularly children and teenagers without 1309
mutation or severe polyposis,23,36 and is strongly indicated if
there are fewer than five rectal polyps. Most individuals pre-
senting over the age of 25 years and those with severe poly-
posis or known to carry a mutation in codon 1309 should be
advised to undergo IPAA. But there are other issues: pouch
surgery in young men has an approximately 1% risk of
damage to erection, ejaculation, and bladder function; in

women fertility is compromised. In addition, some families
prefer a certain operation, regardless of the medical advice
they have received.

Postoperative Surveillance

After IRA, the retained rectum should be examined, ideally
using a flexible sigmoidoscope, every 6–12 months, the inter-
val depending on the severity of disease. In about two-thirds
of patients, rectal adenoma regression is seen in the first few
years after IRA.41 Polyps larger than 5 mm should be
removed; repeated fulguration can result in scarring, making
future surveillance difficult and unreliable. If severe dysplasia
or uncontrolled polyposis develops, completion proctectomy
with or without ileoanal pouch formation is indicated.

In patients who have had IPAA, the pouch should be exam-
ined by flexible endoscopy annually, and a careful digital
examination of the anorectal transition zone should be per-
formed.

Chemoprevention

A range of chemopreventive agents have been studied in FAP,
in part because of the problems of managing the retained rec-
tum after IRA, but also because this disease provides a useful
experimental model of colorectal carcinogenesis. In placebo
controlled trials, both the nonsteroidal antiinflammatory drug
(NSAID) sulindac42 and the COX-2 inhibitor celecoxib43 have
reduced the number and size of colorectal adenomas. It would
be inappropriate, however, to regard such treatment as an
alternative to prophylactic surgery, because no benefit in
terms of cancer reduction has been demonstrated, and there
have been reports of rectal carcinoma occurring in patients on
sulindac despite a good response in terms of reduction in
polyp number and size. But there are circumstances, for
example, when completion proctectomy is impossible
because of desmoid disease, or while awaiting surgery that
must otherwise unavoidably be delayed, or in patients with a
very high family risk of desmoid disease, when the use of
such agents has a definite place.

Upper Gastrointestinal Polyposis

Fundic gland polyps, which are areas of cystic hyperplasia,44

are found in about 50% of individuals with FAP. These have
a very low malignant potential, but gastric adenomas, dyspla-
sia, and invasive carcinoma have been described.45 There is an
increase in gastric cancers in patients with FAP in Japan46 and
Korea, but this finding is not seen in the West. An excess of
gallbladder and bile duct adenomas and carcinoma has also
been reported.47,48

Prospective studies have demonstrated that more than 95%
of individuals with FAP have duodenal adenomas,49 which
tend to occur about 15 years later than large bowel polyps.50

Adenomas are found throughout the small intestine, but 
most are at or just distal to the ampulla of Vater. Duodenal or
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periampullary cancer occurs in approximately 5% overall, at
an average age of 50 years.

Surveillance of the Duodenum

Duodenal adenomas may be clearly defined polyps or more
confluent areas, and biopsies of macroscopically normal
mucosa may reveal microadenomas. In contrast to the situa-
tion in the large bowel, only a minority of these will progress
to invasive carcinoma, but when they do the prognosis is very
poor. To stratify the severity of duodenal polyposis, the
Spigelman staging was developed51 and has been widely
adopted (Tables 26-2 and 26-3). A prospective 10-year fol-
low-up of Spigelman’s original cohort has identified a 36%
risk of developing invasive carcinoma in those with stage IV
disease at the start of the study, and a 2% risk in those with
stage II or III disease. Several carcinomas were missed on
endoscopy, and all of those who developed cancer died as a
result, despite surgery.15

Regular endoscopic surveillance is recommended, so that
individuals at high risk of developing carcinoma can be iden-
tified and offered intervention, although there is currently no
evidence that this approach decreases the rate of invasive dis-
ease.52,53 Examination of the duodenum using both forward-
and side-viewing scopes, together with multiple biopsies,15

starting at the age of 25 years, is recommended.

Management

Management of severe duodenal polyposis is difficult, but the
outcome once invasive carcinoma has developed is poor.
Duodenotomy and open polypectomy are associated with
100% recurrence just a year after surgery.54 Endoscopic
mucosal resection seems a more attractive option, but is made
difficult by the frequently plaque-like morphology of the
polyps and involvement of the ampulla. Even simple biopsy
of the ampulla can result in acute pancreatitis,55 and repeated
diathermy in this region can lead to scarring and stricturing.
Argon plasma coagulation is of some use. Photodynamic
therapy has been tried, but photosensitization and the need
for multiple treatments56 means that it is not currently a
practical option.

The use of chemoprevention to prevent progression of ear-
lier stage disease has attracted great interest. Calcium, starch,
vitamin C, and ranitidine have been tried, with no effect.
Sulindac can result in regression of small polyps,57 but has lit-
tle effect on larger ones. A randomized trial of the COX-2

inhibitor celecoxib showed significant improvement in the
Spigelman stage for those with mild to moderate disease.58

Duodenectomy, whether by a classical Whipple’s procedure
or using pylorus or pancreas preserving techniques, has been
considered a last resort because of its significant morbidity and
mortality. However, given the very poor prognosis once neo-
plasia becomes frankly invasive, the high rate of diagnosis
of invasive disease which was preoperatively thought to be
benign,59 and the limitations of other options, it should be seri-
ously considered for advanced premalignant disease.15,59

Desmoid Disease

Desmoids are locally invasive, nonmetastasizing clonal pro-
liferations of myofibroblasts.60 Their etiology, pathogenesis,
and natural history are not clearly understood. The impor-
tance of desmoid disease lies in its significant contribution to
disease-related mortality in FAP.6 Overall mortality ranges
from 10% to 50%,61 and desmoids can also contribute to
death from other causes by making surgery for rectal or upper
gastrointestinal malignancy difficult or even impossible.62,63

Ten to fifteen percent of patients with FAP develop
desmoid,64 with a peak incidence at around 30 years, 2–3
years after surgery. Whereas sporadic desmoids are consider-
ably more common in females than males, this difference is
less marked in the setting of FAP.

Clinical Features

Desmoids occurring in association with FAP typically arise
within the abdomen (70%), especially in the small bowel
mesentery, and in the abdominal wall (15%), although many
other sites have been described. Mesenteric desmoids (Figure
26-4) can be either well-defined mass lesions, or a more dif-
fuse fibromatous infiltration. Encasement or compression of
the mesenteric blood vessels can result in ischemia and per-
foration of the bowel, and makes resection hazardous. A
desmoid tumor can also cause direct compression of bowel
and ureters. The presence of a desmoid may preclude ade-
quate mesenteric length to fashion an IPAA.

Trauma (particularly in the form of surgery) and estrogens
have both been implicated in the etiology of these lesions,
although they can occur spontaneously. There is evidence for
some degree of genotype-phenotype correlation. Desmoids
have been reported to occur more frequently in patients with
germline mutations located toward the 3′ end of the gene.16,65
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TABLE 26-2. Scoring of polyp features in Spigelman staging for duo-
denal adenomas

Points No. of Size of 
allocated polyps polyps (mm) Histology Dysplasia

1 1–4 1–4 Tubular Mild
2 5–20 5–10 Tubulovillous Moderate
3 >20 >10 Villous Severe

TABLE 26-3. Derivation of Spigelman stage from scores

Total points Spigelman stage Suggested interval to next duodenoscopy (yr)

0 0 5
1–4 I 3–5
5–6 II 3
7–8 III 1
9–12 IV 1



Some mutations in this region are associated with severe
desmoid disease inherited with high penetrance, but individu-
als with such mutations do not always develop this manifes-
tation. However, many patients with desmoid have mutations
in the 5′ half of the gene so modifier genes may well also
delay a part.

There is disputed evidence whether desmoid formation
starts with the development of a desmoid precursor lesion, a
plaque-like area of thickened peritoneum, which may
progress to a more diffuse mesenteric fibromatosis and then to
a desmoid mass.66,67 Desmoid natural history is very variable,
about 10% resolving spontaneously, 10% growing rapidly and
relentlessly, and the remainder either showing cycles of
growth and resolution or remaining stable.68

Investigation

Computed tomographic scanning is the mainstay of investiga-
tion, allowing imaging and measurement of the desmoid
itself, as well as demonstrating the relationship to other struc-
tures such as the ureters and bowel.69 Early mesenteric fibro-
sis appears as ill-defined soft tissue infiltration of the
mesenteric fat, with a characteristic, whorled appearance.67

Magnetic resonance imaging (Figure 26-5) may have a place,
and there is some evidence that T2-weighted signal intensity
correlates with subsequent growth.70 Because only a small
proportion of desmoids grow and cause significant clinical
problems, the ability to predict such progression might be
very useful. Because desmoid disease frequently causes
ureteric compression, regular ultrasound monitoring of the
kidneys permits timely intervention.

Management

The treatment of desmoids is controversial, empirical, and
often difficult. Surgery is widely accepted as the first-line
treatment for troublesome extraabdominal and abdominal
wall desmoids. Recurrence is common (20%–50%), but com-
plications are few. Within the abdomen the situation is very
different, because the majority lie in the small bowel mesen-
tery, encasing the mesenteric vasculature. The result is a high
perioperative mortality rate (usually from hemorrhage)71 and
substantial morbidity, particularly because of extensive loss
of small bowel. Ureteric obstruction is best managed with
stents, and proximal defunctioning may be required in some
patients with bowel obstruction or perforation.

Various medical treatments have been reported, the most
widely used being NSAIDs (particularly Sulindac) and anti-
estrogens (tamoxifen or toremifene). There have been no
prospective controlled trials, and particularly in view of the
unpredictable and variable behavior of desmoids, the small
retrospective series reported are difficult to interpret.
Cytotoxic chemotherapy has been used in irresectable or
aggressive desmoid disease, and objective remissions have
been noted with a variety of different agents. There have been
several encouraging reports of an anti-sarcoma regimen con-
sisting of doxorubicin and dacarbazine in the treatment of life-
threatening intraabdominal desmoid disease72,73 and more
recently a less toxic combination of vinblastine and methotrex-
ate has produced some responses.74,75

One proposed treatment protocol23 for intraabdominal
desmoid suggests initial treatment with sulindac 150–200 mg
twice daily. If growth continues, tamoxifen (80–120 mg 
per day) is added. If progression is rapid or relentless,
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FIGURE 26-4. Desmoid tumor arising in the small bowel mesentery.
FIGURE 26-5. MRI scan showing intraabdominal desmoid tumor.



chemotherapy is considered. Treatment of desmoids prefer-
ably should take place in the setting of an international study. 

Peutz-Jeghers Syndrome

This syndrome, which has an incidence in the region of 1 in
200,000, consists of perioral, buccal, and occasionally gen-
ital melanin pigmentation together with gastrointestinal
hamartomatous polyposis. Pigmentation can also be seen
on the lips and sometimes on the eyelids, hands and feet, or
be absent altogether. It usually appears in early childhood
and tends to fade in the late twenties. The polyps occur pre-
dominantly in the small intestine (78%), but are also found
in the stomach (38%), colon (42%), and rectum (28%).76

They are hamartomas with a characteristic branching mor-
phology, containing smooth muscle. Adenomatous change
with dysplasia and progression to invasive adenocarcinoma
has been observed.77

Inheritance

Peutz-Jeghers is autosomal dominantly inherited with high
penetrance, and is caused by mutation of LKB1 (also known
as STK11) on chromosome 19p13.3,78 which encodes a serine-
threonine kinase of unknown function. Mutation of LKB1 is
only found in about 50% of cases, and has been formally
excluded in some,79 suggesting that other genes are responsi-
ble in a proportion of cases. Although a family history is fre-
quently evident, new mutations are responsible for a
significant number of cases.

Clinical Issues

Polyp-related Complications

The most common clinical problems in Peutz-Jeghers syn-
drome are anemia caused by chronic blood loss from large
polyps and small bowel obstruction, caused by intussuscep-
tion with a polyp at the apex. Repeated emergency bowel
resections can lead to increasing operative difficulty and even
short-bowel syndrome.

Risk of Malignancy

Follow-up studies have shown that individuals with this syn-
drome are at increased risk of developing a range of malig-
nancies at a particularly young age.80 Indeed, by the age of 57
years, approximately half of all patients in one series had died
of cancer, of which about half were gastrointestinal.81 It is
estimated that there is a 50-fold excess of gastrointestinal can-
cer in Peutz-Jeghers syndrome, resulting in a lifetime risk of
approximately 20% of colorectal cancer and about 5% of gas-
tric cancer, as well as breast, pancreatic (30% lifetime risk),
ovarian sex-cord tumors (10% of females), feminizing Sertoli

cell testicular tumors in prepubertal boys, and cervical malig-
nancies.

Management

Gastrointestinal Surveillance

Two or three yearly gastroduodenoscopy and colonoscopy
with polypectomy are recommended, with barium study (and
increasingly capsule endoscopy) of the small intestine at the
same interval. Hemoglobin should be checked annually.
Small bowel polyps causing symptoms or anemia, or measur-
ing more than 1.5 cm, should be removed at laparotomy with
intraoperative enteroscopy.

Laparotomy in Peutz-Jeghers Syndrome

The technique of laparotomy with intraoperative enteroscopy
was introduced to reduce the repeated emergency laparo-
tomies and small bowel resections undertaken on these
patients. At laparotomy an enterotomy is made, usually at the
site of the largest polyp, and a flexible endoscope is passed
through a sterile laparoscope sheath to the proximal and dis-
tal ends of the small bowel. During scope withdrawal, polyps
are excised using a snare or electrocautery biopsy forceps,
and then retrieved via the enterotomy. This approach identi-
fies many more polyps than conventional palpation and tran-
sillumination of the bowel, permitting removal without
multiple enterotomies and increasing obstruction-free inter-
val.82 This procedure may be amenable to performance in a
laparoscopically assisted method.

Extraintestinal Surveillance

Mammography in premenopausal woman lacks sensitivity,
but there is little evidence to support ultrasound or MRI as
alternatives. Testicular tumors tend to occur in prepubertal
boys, and it would seem sensible to encourage regular exam-
ination. Women should undergo standard cervical and breast
screening according to nationally agreed protocols. Although
in some centers regular ultrasound scanning of the pancreas
and ovaries is performed, there is no evidence that such meas-
ures have any impact on prognosis. Indeed, even in rare cases
of familial pancreatic cancer, an appropriate screening
method remains controversial. It is important that clinicians
caring for these patients are aware of the high cancer risk, and
maintain a high index of suspicion.

Juvenile Polyposis

Juvenile polyps are hamartomas that lack smooth muscle his-
tologically, having poor anchorage to the bowel wall, and not
infrequently becoming detached and being passed anally.
Solitary juvenile polyps may affect up to 2% of children and
adolescents, but have little or no malignant potential.83
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Juvenile polyposis is characterized by the finding of multiple
juvenile polyps in the large bowel, although the stomach (and
perhaps small intestine) is affected as well in about 50%.84

The precise number of juvenile polyps needed to make the
diagnosis varies among authors, with numbers between three
and five being suggested. Most affected individuals develop
50–200 polyps, but some have very few. One juvenile polyp
in a patient with a family history of juvenile polyposis is suf-
ficient to diagnose juvenile polyposis.

It is a rare condition, with a frequency of about 1 per
100,000, and presents with rectal bleeding, anemia, or polyp
prolapse, at an average age of approximately 9 years. The
polyps are hamartomas, with a characteristic hyperplastic
stroma, abundant lamina propria, cystic glands, and inflam-
mation. Adenomatous dysplasia occurs in up to half of these,
which may then progress to invasive adenocarcinoma.

Other morphologic abnormalities including macrocephaly,
mental retardation, cleft lip or palate, congenital heart dis-
ease, genitourinary malformations, and malrotations are
found in 10%–20%.85

Genetics

This syndrome is genetically heterogeneous, with three sepa-
rate genes currently implicated. Mutations have been identi-
fied in affected individuals in SMAD4 which lies on
chromosome 18q21 and is a known tumor suppressor gene,
implicated in sporadic colorectal carcinogenesis. It codes for a
protein involved in the transforming growth factor-β signaling
pathway, and germline mutations have been found in
35%–60% of juvenile polyposis patients in the United States,
but rather fewer (3%–28%) in Europe.86 Recently, germline
mutations of BMPR1A on 10q22, which encodes a protein
involved in the same signaling pathway, have been found in a
further 15%.87 PTEN mutations have also been reported in so-
called “juvenile polyposis,”85 but it is as yet unclear whether
these are genuine cases, or in fact Cowden syndrome, or even
whether this syndrome is simply a clinical variant of juvenile
polyposis.88

Cancer Risk and Management

The cumulative risk of colorectal cancer has been estimated at
30%–50%, and 10%–20% in the upper gastrointestinal tract.86

First-degree relatives of affected individuals should be
screened by colonoscopy from around the age of 12 years if
asymptomatic89 and five yearly thereafter. In most cases, the
polyps can be controlled by regular endoscopic polypectomy,
with both upper gastrointestinal endoscopy and colonoscopy
recommended at least every 2 years. In cases in which polyps
are either too numerous or too large to be managed in this
way, colectomy and IRA or restorative proctocolectomy is
advised.90 It is not clear whether endoscopic surveillance and
polypectomy are adequate to prevent malignancy, but there
are insufficient data to justify purely prophylactic colectomy.

Affected individuals should also undergo upper gastrointestinal
surveillance from the age of 25 years.

Other Juvenile Polyposes

Several very rare dominantly inherited conditions have been
described in which juvenile-type hamartomatous colorectal
polyps occur together with other features. In these syndromes,
the juvenile polyps seem to be of low malignant potential.91

Cowden Syndrome

This is autosomal dominantly inherited and attributable to
mutation of the PTEN gene,92 which encodes a protein tyro-
sine phosphatase involved in inhibiting cell growth. It is char-
acterized by macrocephaly (30%), trichilemmomas (which
are considered pathognomonic), and both benign and malig-
nant neoplasms of the thyroid, breast, uterus, and skin. The
hamartomas occur in the mouth as well as other parts of the
gastrointestinal tract, resulting in a nodular appearance of the
buccal mucosa.

Bannayan-Riley-Ruvalcaba Syndrome

Here the juvenile polyps (50%) are associated with character-
istic pigmented penile macules, macrocephaly, mental retar-
dation (50%), lipomatosis, and hemangiomas. PTEN
mutations have also been identified in this syndrome.93 It
seems likely as Cowden and Bannayan-Riley-Ruvalcaba syn-
dromes are caused by mutation of the same gene that they are
slightly different forms of the same disorder,87 and families
have been identified in which both phenotypes are evident.94

The risk of colorectal cancer is not clear.

Metaplastic Polyposis

Metaplastic (hyperplastic) polyps are the most common
lesions observed in the large bowel, being found in 40% at the
age of 50 years. Their significance is unclear and there is
much controversy surrounding their potential as precursors of
adenomas and carcinoma. There is increasing evidence of
correlation between numbers of metaplastic polyps and ade-
nomas and cancer risk.95 In addition, metaplastic polyposis, a
loosely defined entity in which multiple hyperplastic polyps
are seen, does appear to be associated with an increased risk
of colorectal cancer, often with microsatellite instability.96

There are at present, however, insufficient data to allow clear
guidance on clinical management.

Cronkhite-Canada Syndrome

This is a very rare condition with onset in adulthood and 
no evidence of an inherited predisposition. The disease is
characterized by gastrointestinal hamartomatous polyposis
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together with ectodermal abnormalities including alopecia,
onychodystrophy, and hyperpigmentation of the skin of the
face and eyelids. The gastric mucosa resembles Ménétrier’s
disease, and malabsorption and protein loss can lead to ane-
mia, diarrhea, weight loss, edema, and tetany. Hypokalemia
can also be a feature.

Multiple juvenile-type polyps, with marked inflammatory
features, are found in the duodenum in 75% of cases, the
small intestine in 50%, and occasionally in the stomach and
large bowel. Adenomatous change is seen and gastrointestinal
cancer has been reported in about 10%.

The pathogenesis of this condition is unknown, and there
is no established treatment. Management is essentially sup-
portive, with aggressive fluid resuscitation and nutrition.
Tetracycline can help, and corticosteroids have also been
used.97

References

1. Bisgaard ML, Fenger K, Bulow S, et al. Familial adenomatous
polyposis (FAP): frequency, penetrance and mutation rate. Hum
Mutat 1994;3:121–125.

2. Bulow S. Results of national registration of familial adenoma-
tous polyposis. Gut 2003;52:742–746.

3. Church JM, McGannon E. A polyposis registry: how to set one
up and make it work. Semin Colon Rectal Surg 1995;6:48–54.

4. Johnson Smith TGP, Clark SK, Katz DE, et al. Adrenal masses
are associated with familial adenomatous polyposis. Dis Colon
Rectum 2000;43:1739–1742.

5. Cetta F, Olschwang S, Petracci M. Genetic alterations in thyroid
carcinoma associated with familial adenomatous polyposis: clin-
ical implications and suggestions for early detection. World J
Surg 1998;22:1231–1236.

6. Belchez LA, Berk T, Bapat BV, et al. Changing causes of mor-
tality in patients with familial adenomatous polyposis. Dis Colon
Rectum 1996;39:384–387.

7. Olschwang S, Tiret A, Laurent-Puig P, et al. Restriction of ocu-
lar fundus lesions to a specific subgroup of APC mutations in
adenomatous polyposis coli patients. Cell 1993;75:959–968.

8. Fearon ER, Vogelstein B. A model for colorectal tumourigene-
sis. Cell 1990;61:759–767.

9. Van der Luijt RB, Khan PM, Vasen HFA, et al. Molecular analy-
sis of the APC gene in 105 Dutch kindreds with familial adeno-
matous polyposis. Hum Mutat 1997;9:7–16.

10. Schnitzler M, Dwight T, Marsh DJ, et al. Quantitation of APC
messenger RNA in human tissues. Biochem Biophys Res
Commun 1995;217:385–392.

11. Midgley CA, White S, Howitt R, et al. APC expression in nor-
mal human tissues. J Pathol 1997;181:426–433.

12. Fodde R. The APC gene in colorectal cancer. Eur J Cancer
2002;20:905–911.

13. Nugent KP, Phillips RKS, Hodgson SV, et al. Phenotypic expres-
sion in familial adenomatous polyposis: partial prediction by
mutation analysis. Gut 1994;35:1622–1623.

14. Friedl W, Caspari R, Senteller M, et al. Can APC mutation
analysis contribute to therapeutic decisions in familial adenoma-
tous polyposis? Experience in 680 FAP families. Gut 2001;48:
515–521.

15. Groves CJ, Saunders BP, Spigelman AD, Phillips RKS. Duodenal
cancer in patients with familial adenomatous polyposis (FAP):
results of a 10 year prospective study. Gut 2002;50:636–641.

16. Caspari R, Olschwang S, Friedl W, et al. Familial adenomatous
polyposis: desmoid tumours and lack of ophthalmic lesions
(CHRPE) associated with APC mutations beyond codon 1444.
Hum Mol Genet 1995;4:337–340.

17. Eccles DM, van der Luijt R, Breukel C, et al. Hereditary desmoid
disease due to a frameshift mutation at codon 1924 of the APC
gene. Am J Hum Genet 1996;59:1193–1201.

18. Crabtree MD, Tomlinson IPM, Hodgson SV, et al. Explaining
variation in familial adenomatous polyposis: relationship
between genotype and phenotype and evidence for modifier
genes. Gut 2002;51:420–423.

19. Sieber OM, Lipton L, Crabtree M, et al. Multiple colorectal ade-
nomas, classic adenomatous polyposis and germ-line mutations
in MYH. N Engl J Med 2003;348:791–799.

20. Hernegger GS, Moore HG, Guillem JG. Attenuated familial ade-
nomatous polyposis: an evolving and poorly understood entity.
Dis Colon Rectum 2002;45:127–134.

21. Lynch HT, Smyrk T, McGinn T, et al. Attenuated familial ade-
nomatous polyposis. Cancer 1995;76:2427–2433.

22. Lamlum H, Al Tassan N, Jaeger E, et al. Germline APC variants
in patients with multiple colorectal adenomas, with evidence for
the particular importance of E1317Q. Hum Mol Gene 2000;9:
2215–2221.

23. Church J, Simmang C. Practice parameters for the treatment of
patients with dominantly inherited colorectal cancer (familial
adenomatous polyposis and hereditary nonpolyposis colorectal
cancer). Dis Colon Rectum 2003;46:1001–1012.

24. Davies DR, Armstrong JG, Thakker N, et al. Severe Gardner
syndrome in families with mutations restricted to a specific
region of the APC gene. Am J Hum Genet 1995;57:1151–1158.

25. Parks TG. Extracolonic manifestations associated with familial
adenomatous polyposis. Ann R Coll Surg Engl 1990;72:181–184.

26. Paraf F, Jothy S, Van Meir EG. Brain tumour-polyposis syn-
drome: two genetic diseases? J Clin Oncol 1997;15:2744–2758.

27. Giardiello FM, Brensinger JD, Petersen GM, et al. The use and
interpretation of commercial APC gene testing for familial ade-
nomatous polyposis. N Engl J Med 1997;336:823–827.

28. Wallace MH, Frayling IM, Clark SK, et al. Attenuated adeno-
matous polyposis coli: the role of ascertainment bias through
failure to dye-spray at colonoscopy. Dis Colon Rectum
1999;42:1078–1080.

29. Church JM, McGannon E, Burke C, et al. Teenagers with famil-
ial adenomatous polyposis: what is their risk for colorectal can-
cer? Dis Colon Rectum 2002;45:127–129.

30. Madden MV, Neale KF, Nicholls RJ, et al. Comparison of the
morbidity and function after coloectomy and ileorectal anasto-
mosis or restorative proctocolectomy for familial adenomatous
polyposis. Br J Surg 1991;78:789–792.

31. Olsen KO, Juul S, Bulow S, et al. Female fecundity before and
after operation for familial adenomatous polyposis. Br J Surg
2003;90:227–231.

32. Soravia C, Klein L, Berk T, et al. Comparison of ileal pouch-anal
anastomosis and ileorectal anastomosis in patients with familial
adenomatous polyposis. Dis Colon Rectum 1999;42:1028–1034.

33. Nugent KP, Phillips RKS. Rectal cancer risk in older patients
with familial adenomatous polyposis and an ileorectal anasto-
mosis: a cause for concern. Br J Surg 1992;79:1204–1206.

382 R.K.S. Phillips and S.K. Clark



34. Debinsky HS, Love S, Spigelman AD, et al. Colorectal polyp
counts and cancer risk in familial adenomatous polyposis.
Gastroenterology 1996;110:1028–1030.

35. Bertario L, Russo A, Radice P, et al. Genotype and pheno-
type factors as determinants for rectal stump cancer in patients
with familial adenomatous polyposis. Ann Surg 2000;231:
538–543.

36. Bulow C, Vasen H, Jarvinen H, et al. Ileorectal anastomosis is
appropriate for a subset of patients with familial adenomatous
polyposis. Gastroenterology 2000;119:1454–1460.

37. Groves CJ, Beveridge IG, Swain DJ, et al. Adenoma prevalence
and ileal mucosa in pouch vs neoterminal ileum. Gut 2002;
50(suppl 2):A22–23.

38. Parc YR, Olschwang S, Desaint B, et al. Familial adenomatous
polyposis: prevalence of adenomas in the ileal pouch after
restorative proctocolectomy. Ann Surg 2001;233:360–364.

39. Heuschen UA, Heuschen G, Autscbach F, et al. Adenocarcinoma
in the ileal pouch: late risk after restorative proctocolectomy. Int
J Colorectal Dis 2001;16:126–130.

40. Church J, Burke C, McGannon E, et al. Risk of rectal cancer
after colectomy and ileorectal anastomosis for familial adeno-
matous polyposis: a function of available options. Dis Colon
Rectum 2003;46:1175–1181.

41. Nicholls RJ, Springall RG, Gallagher P. Regression of rectal ade-
nomas after colectomy and ileorectal anastomosis for familial
adenomatous polyposis. Br Med J 1988;296:1707–1708.

42. Giardello FM, Hamilton SR, Krush AJ, et al. Treatment of
colonic and rectal adenomas with sulindac in familial adenoma-
tous polyposis. N Engl J Med 1993;328:1313–1316.

43. Steinbach LT, Lynch P, Phillips RKS, et al. The effect of
Celecoxib, a cyclo-oxygenase inhibitor, in familial adenomatous
polyposis. N Engl J Med 2000;342:1946–1958.

44. Wallace MH, Phillips RKS. Upper gastrointestinal disease in
patients with familial adenomatous polyposis. Br J Surg 1998;
85:742–750.

45. Zwik A, Munir M, Ryan CK, et al. Gastric adenocarcinoma and
dysplasia in fundic gland polyps of a patient with attenuated
adenomatous polyposis coli. Gastroenterology 1997;113:
659–663.

46. Iwama T, Mishima Y, Utsunomiya J. The impact of familial ade-
nomatous polyposis on the tumorigenesis and mortality at the
several organs. Ann Surg 1993;217:101–108.

47. Nugent KP, Spigelman AD, Talbot IC, et al. Gallbladder dyspla-
sia in patients with familial adenomatous polyposis. Br J Surg
1994;81:291–292.

48. Jarvinen HJ, Nyberg M, Peltokallio P. Biliary involvement in
familial polyposis coli. Dis Colon Rectum 1983;26:525–528.

49. Heiskanen I, Kellokumpu I, Jarvinen H. Management of duode-
nal adenomas in 98 patients with familial adenomatous polypo-
sis. Endoscopy 1999;31:412–416.

50. Sanabria JR, Croxford R, Berk TC, et al. Familial segregation in
the occurrence and severity of periampullary neoplasms in famil-
ial adenomatous polyposis. Am J Surg 1996;171:136–140.

51. Spigelman AD, Williams CB, Talbot IC, et al. Upper gastroin-
testinal cancer in patients with familial adenomatous polyposis.
Lancet 1989;2:783–785.

52. Burke CA, Beck GJ, Church JM, van Stolk RU. The natural his-
tory of untreated duodenal and ampullary adenomas in patients
with familial adenomatous polyposis followed in an endoscopic
surveillance program. Gastrointest Endosc 1999;49:358–364.

53. Vasen HFA, Bülow S, Nyrhoj T, et al. Decision analysis in the
management of duodenal adenomatosis in familial adenomatous
polyposis. Gut 1997;40:716–719.

54. Penna C, Bataille N, Balladur P, et al. Surgical treatment of
severe duodenal polyposis in familial adenomatous polyposis. Br
J Surg 1998;85:665–668.

55. Nugent KP, Spigelman AD, Williams CB, et al. Iatrogenic pan-
creatitis in familial adenomatous polyposis. Gut 1993;34:
1269–1270.

56. Mlkvy P, Messman H, Debinsky H, et al. Photodynamic therapy
for polyps in familial adenomatous polyposis: a pilot study. Int
J Colorectal Dis 1995;31A:1160–1165.

57. Wallace MH, Phillips RK. Preventative strategies for peri-
ampullary tumours in FAP. Ann Oncol 1999;10(suppl 4):
201–203.

58. Phillips RKS, Wallace MH, Lynch PM, et al. A randomised, dou-
ble blind, placebo controlled study of celecoxib, a selective
cyclooxygenase 2 inhibitor, on duodenal polyposis in familial
adenomatous polyposis. Gut 2002;50:857–860.

59. de Vos tot Nederveen Cappel WH, Jarvinen JH, Bjork J, et al.
Worldwide survey among polyposis registries of surgical man-
agement of severe duodenal adenomatosis in familial adenoma-
tous polyposis. Br J Surg 2003;90:705–710.

60. Middleton SB, Frayling IM, Phillips RK. Desmoids in familial
adenomatous polyposis are monoclonal proliferations. Br J
Cancer 2000;82:827–832.

61. Clark SK, Phillips RKS. Desmoids in familial adenomatous
polyposis. Br J Surg 1996;83:1494–1504.

62. Penna C, Kartheuser A, Parc R, et al. Secondary proctectomy
and ileal pouch-anal anastomosis after ileorectal anastomosis for
familial adenomatous polyposis. Br J Surg 1993;80:1621–1623.

63. Mao C, Huang Y, Howard JM. Carcinoma of the ampulla of
Vater and mesenteric fibromatosis (desmoid tumour) associated
with Gardner’s syndrome: problems in management. Pancreas
1995;10:239–245.

64. Church JM. Desmoid tumours in familial adenomatous polypo-
sis. Surg Oncol Clin North Am 1994;3:435–448.

65. Dobbie Z, Spycher M, Mary JL, et al. Correlation between the
development of extracolonic manifestations in FAP patients and
mutations beyond 1403 in the APC gene. J Med Genet 1996;
33:274–280.

66. Clark SK, Smith TG, Katz DE, et al. Identification and progres-
sion of a desmoid precursor lesion in patients with familial ade-
nomatous polyposis. Br J Surg 1998;85:970–973.

67. Middleton SB, Clark SK, Matravers P, et al. Stepwise progres-
sion in the development of desmoids in familial adenomatous
polyposis. Dis Colon Rectum 2003;46:481–485.

68. Church JM. Desmoid tumours in patients with familial adeno-
matous polyposis. Semin Colorectal Surg 1995;6:29–32.

69. Brooks AP, Reznek RH, Nugent KP, et al. CT appearances of
desmoid tumours in familial adenomatous polyposis: further
observations. Clin Radiol 1994;49:601–607.

70. Healy JC, Reznek RH, Clark SK, et al. MR appearances of
desmoid tumours in familial adenomatous polyposis. AJR Am J
Roentgenol 1997;169:465–472.

71. Clark SK, Neale KF, Landgrebe JC, Phillips RKS. Desmoid
tumours complicating familial adenomatous polyposis. Br J Surg
1999;86:1185–1189.

72. Lynch HT, Fitzgibbons R Jr, Chong S, et al. Use of doxoru-
bicin and dacarbazine for the management of unresectable 

26. Polyposis Syndromes 383



intra-abdominal desmoid tumours in Gardner’s syndrome. Dis
Colon Rectum 1994;37:260–267.

73. Poritz LS, Blackstein M, Berk T, et al. Extended follow-up of
patients treated with cytotoxic chemotherapy for intra-abdominal
desmoid tumours. Dis Colon Rectum 2001;44:1268–1273.

74. Skapek SX, Hawk BJ, Hoffer FA, et al. Combination chemother-
apy using vinblastine and methotrexate for the treatment of pro-
gressive desmoid tumour in children. J Clin Oncol 1998;16:
3021–3027.

75. Azzarelli A, Gronchi A, Bertulli R, et al. Low-dose chemother-
apy with methotrexate and vinblastine for patients with advanced
aggressive fibromatosis. Cancer 2001;92:1259–1264.

76. McGarrity TJ, Kulin HE, Zaino RJ. Peutz-Jeghers syndrome.
Am J Gastroenterol 2000;95:596–604.

77. Gruber SB, Entius EM, Petersen GM, et al. Pathogenesis of ade-
nocarcinoma in Peutz-Jeghers syndrome. Cancer Res 1998;58:
p5267–5270.

78. Hemminki A, Markie D, Tomlinson I, et al. A serine/threonine
kinase gene defective in Peutz-Jeghers syndrome. Nature
1998;391:184–187.

79. Boardman LA, Couch FJ, Burgart LJ, et al. Genetic heterogene-
ity in Peutz-Jeghers syndrome. Hum Mutat 2000;16:23–30.

80. Giardello FM, Bresinger JD, Tersmette AC, et al. Very high risk
of cancer in familial Peutz-Jeghers syndrome. Gastroenterology
2000;119:1447–1453.

81. Spigelman AD, Murday V, Phillips RKS. Cancer and the Peutz-
Jeghers syndrome. Gut 1989;30:1588–1590.

82. Edwards DP, Khosraviani K, Stafferton R, et al. Long-term
results of polyp clearance by intraoperative enteroscopy in the
Peutz-Jeghers syndrome. Dis Colon Rectum 2003;46:48–50.

83. Nugent KP, Talbot IC, Hodgson SV, et al. Solitary juvenile polyps:
not a marker for subsequent malignancy. Gastroenterology
1993;105:698–700.

84. Desai DC, Murday V, Phillips RKS, et al. A survey of pheno-
typic features in juvenile polyposis. J Med Genet 1998;35:
476–481.

85. Olschwang S, Serova-Sinilnikova AM, Lenoir GM, et al. PTEN
germ-line mutations in juvenile polyposis coli. Nat Genet 1998;
18:1214.

86. Howe JR, Mitros FA, Summers RW. The risk of gastrointestinal
carcinoma in familial juvenile polyposis. Ann Surg Oncol
1998;5:751–756.

87. Zhou XP, Woodford-Richens K, Lehtonen R, et al. Germline
mutations in BMPR1A/ALK3 cause a subset of juvenile polypo-
sis syndrome and of Cowden and Bannayan Riley-Ruvalcaba
syndrome. Am J Hum Genet 2001;69:704–711.

88. Lynch ED, Ostermeyer EA, Lee MK, et al. Inherited mutations
in PTEN that are associated with breast cancer, Cowden disease
and juvenile polyposis. Am J Hum Genet 1997;61:1254–1260.

89. Hoffenberg EJ, Sauaia A, Malttzman T, et al. Symptomatic
colonic polyps in childhood: not so benign. J Pediatr Gastro-
enterol Nutr 1999;28:175–181.

90. Jarvinen H. Juvenile gastrointestinal polyposis. Probl Gen Surg
1993;10:749–757.

91. Murday V, Slack J. Inherited disorder associated CRC. Cancer
1989;8:139–157.

92. Liaw D, Marsh DJ, Li J, et al. Germline mutations of the PTEN
gene in Cowden disease, an inherited breast and thyroid cancer
syndrome. Nat Genet 1997;16:64–67.

93. Marsh DJ, Coulon V, Lunetta KL, et al. Mutation spectrum and
genotype-phenotype analyses in Cowden disease and Bannayan-
Zonana syndrome, two hamartoma syndromes with germline
PTEN mutation. Hum Mol Genet 1998;7:507–515.

94. Zori RT, March DJ, Graham GE, et al. Germline PTEN mutation
in a family with Cowden syndrome and Bannayan-Riley-
Ruvalcaba syndrome. Am J Med Genet 1998;80:399–402.

95. Liljegren A, Lindblom A, Rotstein S, et al. Prevalence and inci-
dence of hyperplastic polyps and adenomas in familial colorec-
tal cancer: correlation between the two types of colon polyps.
Gut 2003;52:1140–1147.

96. Leggett BA, Deveraux B, Biden K, et al. Hyperplastic polyposis.
Am J Surg Pathol 2001;25:177–184.

97. Hanzawa M, Yoshikawa N, Tezuka T, et al. Surgical treatment of
Cronkhite-Canada syndrome associated with protein loosing
enteropathy. Dis Colon Rectum 1998;41:932–934.

384 R.K.S. Phillips and S.K. Clark



27
Colon Cancer Evaluation and Staging
Eric G. Weiss and Ian Lavery

385

Colorectal cancer is the third most common cancer affecting
persons in the United States. In 2004, there were an estimated
146,940 new cases of colon and rectal cancer with colon can-
cer making up the majority of new cases at 106,370.1 Overall,
approximately 38% of newly diagnosed patients with colo-
rectal cancer in the United States will die of their disease.

Clinical Presentation

Most importantly, colon cancers are diagnosed in patients
who are asymptomatic, who undergo surveillance, or who are
investigated for other problems such as amenia. In sympto-
matic patients, the most common presenting symptoms are
abdominal pain, change in bowel habits, rectal bleeding, and
occult blood in the stool.2 These symptoms frequently mean
that the tumor is more advanced than in asymptomatic
patients.

Abdominal pain is the most common presenting symptom
of colon cancer. The pain can vary in type, location, and
intensity. In the early phases or stages of colon cancer with-
out evidence of obstructive symptoms, the pain can be vague,
dull, and poorly localized. With progression of the disease
with a larger growing mass or a mass causing obstruction,
symptoms of intestinal obstruction will eventually occur. This
type of pain is characterized by crampy, colicky pain, often
associated with meals, and occurring after meals. The loca-
tion of the pain is often periumbilical or midabdominal but
can be located at the site of obstruction.

A change in bowel habits is the second most common
symptom of colon cancer. The changes seen can be very sub-
tle or very significant. In early lesions the change may be
minor, with only a change in stool frequency. There can be
changes in size, shape, and/or consistency of bowel move-
ments. Characteristic changes include narrowing of the stool,
irregular shape, and typically looser or diarrheal stool. The
symptoms will depend on the location of the tumor. Right-
sided tumors occur where the bowel lumen is larger and the

stool is liquid. Symptoms occur later, but on the left side
where the stool is more solid and the lumen narrower, symp-
toms occur at an earlier stage.

Rectal bleeding may be present in as many as 25% of
patients with colon cancer.3,4 The bleeding may be of varying
intensity and color. Bright red rectal bleeding is more consis-
tent with a more distal location of a cancer. The mistake of
attributing rectal bleeding to hemorrhoids even in a young
population can lead to serious and at times fatal delays in the
diagnosis of a colon cancer. Almost all patients regardless of
age who present with rectal bleeding should undergo colono-
scopic evaluation. In a series of 570 patients, 50 years of 
age or younger with rectal bleeding who underwent endo-
scopic evaluation, there was a 17.5% incidence of colorectal
neoplasm.5

Patients undergoing stool guaiac tests for occult blood in
the stool for routine screening with a positive result have a
5.1% chance of having an invasive cancer and a 24% chance
of having a benign polyp.6

As mentioned previously, some of the symptoms that occur
may be early or late based on the distribution of cancer within
the colon. There has been a more proximal shift overall of
colon cancers with more tumors being in the proximal colon.
The Lahey Clinic reported a 10-year representative anatomic
site distribution in which the cancer was located in the right
colon in 18%, the transverse colon in 9%, the descending colon
in 5%, the sigmoid colon in 25%, and the rectum in 43%.7

Staging and Prognostic Factors

Evolution of Staging Systems

The original staging system for colorectal cancer was
reported by Cuthbert Dukes in 1930 and then revised by him
in 1932.8 This classification had three stages: A, B, and C.
Stage A had the cancer limited to the bowel wall, Stage B had
cancer that spread by direct extension to extrarectal tissues,



and Stage C had cancer with regional lymph node metastasis.
Dukes further revised the classification in 1944 to subdivide
the Stage C group into those with positive regional lymph
nodes below a ligature (C1) and at a ligature (C2). In addi-
tion a more advanced stage, Stage D was added for distant
metastases.

Others have subsequently modified the Dukes’ staging sys-
tem in an attempt to further stratify, prognosticate, and treat
patients with a more useful system. The most common modi-
fication is know as the Astler Coller Modification.9 In this
modification, the Dukes’ B and Dukes’ C tumors are subdi-
vided into two groups, each with Dukes’ B having depth of
tumor invasion into but not through the colonic wall with (B2)
or without (B1) lymph node involvement. Similarly, Dukes’ C
tumors with full-thinness tumor invasion involving lymph
nodes, Stage C2, and when they are not C1. Although both the
Dukes’ and modified Dukes’ staging systems are still used,
the TMN staging system is the preferred method of colorectal
cancer staging.

Current Staging Systems

The TNM classification is the system developed by the
American Joint Committee on Cancer (AJCC) and the
International Union Against Cancer (UICC). It utilizes three
descriptors based on each letter in the name, T for tumor
depth, N for nodal involvement, and M for metastases. Based
on a combination of T, N, and M for any given tumor, an
overall stage from Stage I to IV can be determined. The most
recent AJCC/UICC definitions were published in 2002.10

The T stage can be divided into seven possible categories
based on the depth of invasion. Tis, carcinoma in situ, repre-
sents a nonmalignant tumor, T1 has invasion into the submu-
cosa, T2 has invasion into the muscularis propria, T3 has
invasion into the subserosa or nonperitonealized pericolonic
or rectal tissue (through the bowel wall). T4 has invasion of
other organs or structures. The T3 category can be further
subdivided by the depth of penetration into the muscularis
propria. The N stage can be divided into three categories. N0,
with no lymph node involvement, N1 with 1–3 lymph nodes
involved, and N2 with 4 or more lymph nodes involved. The
M stage is only divided into two categories, either no metas-
tases (M0) or distant metastases (M1).

Typically, the combination of T, N, and M will lead to one
of four stages based on the combination of findings. Stage 0
is Tis, N0, and M0. Stage 1 is T1 or T2, N0, M0. Stage 2 is
T3 or T4, N0, M0. Stage 3 is Any T, N1 or N2, and M0. Stage
4 is Any T, Any N, and M1. In the most recent AJCC/UICC
Definitions, Stage II and III are subdivided into two Stage II
categories: Stage IIA (T3, N0, M0) and Stage IIB (T4, N0,
M0); and three Stage III categories: Stage IIIA (T1 or T2, N1,
M0), Stage IIIB (T3 or T4, N1, M0), and Stage IIIC (Any T,
N2, M0).

The importance of staging is for treatment planning and
prognosis.

Clinical Prognostic Factors

Age

As with many cancers, colon cancer incidence increases with
increasing age. Most series report a mean age in the sixth
decade for nonhereditary colon cancer. Patients with familial
adenomatous polyposis (FAP) will present with colon cancer
in their mid to late 30s if colectomy is not performed before
this age. Patients with hereditary nonpolyposis colorectal can-
cer (HNPCC) can present at any age but tend to have colon
cancer between the ages of 40 and 60, significantly younger
than individuals with nonhereditary colon cancers.

It has been reported that younger patients present with
worse tumors being of more advanced stage and grade.
However, recent studies refute this claim. O’Connell et al.11

recently reported using SEER data a comparison of two groups
of patients with colon cancer. The SEER database is a prospec-
tively entered database of the National Cancer Institute in the
United States and stands for Surveillance, Epidemiology, and
End Results. They compared outcome in patients 20–40 years
of age to those 40–60 years of age. Although there was an
increased incidence of higher stage tumors, stage for stage
they had an equivalent or improved 5-year survival.

Symptoms

Obstruction and perforation are poor prognostic signs often
associated with advanced disease. In addition, because patients
are operated on in an urgent manner, their operative morbidity
and mortality is increased. Chen and Sheen-Chen12 reported
on outcome in patients with obstructing and/or perforated
colon cancer. Perforated cancers had a 9% operative mortality
compared with obstructed cancers of 5%. Overall 5-year sur-
vival was 33% in each group, approximately 2 times the
expected rate based on similar stages in noncomplicated cases.

Blood Transfusion

Blood transfusions can cause immunosuppression in the post-
operative period which may allow for an inability to combat
tumor cells shed at the time of surgery and theoretically lead
to a worse prognosis. Sibbering et al.13 reported on 266
patients with colon cancer, some of whom received blood
transfusions and others that did not. There was no difference in
survival comparing the two groups. However, Chung et al.14

reviewed 20 papers, representing 5236 patients supporting the
hypothesis that perioperative blood transfusions are associated
with an increased recurrence and death from colon carcinoma.

Adjacent Organ Involvement

Local extension of colon carcinoma can involve any structure
or organ adjacent to the primary tumor. It occurs in 5%–12%
of colorectal cancers. All tumors with local extension would

386 E.G. Weiss and I. Lavery



be considered T4. For right colon cancers, the most frequently
involved structures are the liver, duodenum, pancreas, and
abdominal wall. Kama et al.15 reported a 75% disease-free
survival of 14–41 months after en bloc pancreaticoduodenec-
tomy and right colectomy. Similarly, Izbicki et al.16 reported
on 83 patients with colorectal cancer undergoing extended en
bloc resections. Comparing extended to nonextended resec-
tions; mean survival of both groups was around 45 months
conferring the benefit of extended resections when necessary
to achieve R0 resections. These data were supported by
Kroneman et al.17 who found 4-year survival was 33% after
en bloc resection compared with those receiving noncurable
resections of 6 months.

Histologic/Biochemical/Genetic Factors

Histologic Grade

Broders described classifying adenocarcinomas by the
degree of differentiation. He described four grades based on
how much of the tumor had differentiated cells within it.
Today three grades are used and include Grade 1 with well-
differentiated features, Grade 2 moderately differentiated,
and Grade 3 poorly differentiated. The vast majority of colon
cancers are moderately differentiated (Grade 2) with preser-
vation of gland-forming architecture. However, the amount
of preservation of this architecture is variable and when
absent leads to sheets of invasive cells classified as poorly
differentiated. The degree of differentiation corresponds to
prognosis. Poorly differentiated tumors have a worse prog-
nosis stage for stage compared with better differentiated
tumors.18

Mucin Production and Microsatellite Instability

Microsatellite instability, known as MSI, is associated with
HNPCC. MSI is an alteration in mismatch repair genes which
are important to repairing errors in replication. When altered,
they can lead to colorectal cancer. Because there is loss of one
of the two alleles in HNPCC, these patients tend to present
earlier in life, with multiple colonic and extracolonic cancers.
Many HNPCC cancers are mucin producing which when
present have a better prognosis compared with non–mucin-
producing tumors in these patients.

Signet-cell Histology

Signet-ring or signet-cell tumors have a worse prognosis in
many intestinal cancers. Signet-cell tumors tend to be of a
more advanced stage when discovered. In a comparison
between signet-ring and non–signet-ring colon cancers, it was
noted that patients with signet-ring cancers were younger, had
more advanced stages, and an increased incidence of liver
metastases.19 In addition, the rate of curative resection was

lower at 35% compared with 79%. This rate was similar to
poorly differentiated tumors at 46% at 5 years. In another
study, the risk of peritoneal seeding was higher in signet-cell
tumors leading to a high incidence of palliative resections and
a mean survival of 16 months.20

Venous Invasion

Blood vessel invasion has been linked with poor prognosis
both independently as well as with its association with lymph
node metastasis. Blood vessel invasion can occur intramurally
within the wall of the colon itself or in the surrounding tissue.
Although arterial invasion occurs, most series define and
describe vascular invasion based on venous invasion. Venous
invasion in colon cancer occurs in 42% of patients and
increases with increasing grade and stage.21 Patients with
blood vessel invasion had a 74% survival compared with
those without it at 85%. In those patients with both intramu-
ral and extramural vascular invasion, the prognosis was even
worse at 32%.

Perineural Invasion

The growth of tumor along perineural spaces is known as per-
ineural invasion and, similar to venous invasion, it increases
with increasing grade and stage of the tumor. It occurs in
14%–32% of colorectal cancers and can extend to as far away
as 10 cm from the primary tumor. Numerous studies have
confirmed poorer prognosis when perineural invasion is
noted.22,23

Lymph Node Involvement

Lymph node metastasis has been long understood to be one
of, if not the most, important prognostic factors in colon can-
cer outcome. All currently utilized staging systems as
described above for colon cancer use and rely on the presence
or absence of lymph node metastases. It is therefore important
to adequately remove the lymph node bearing tissue associ-
ated with the underlying colon cancer. It has been reported by
Scott and Grace25 that, if 13 lymph nodes are not recovered,
adequate staging cannot be performed. The main determinant
for an adequate lymph node harvest is surgical but a variety of
means to enhance the yield have been developed and include
fat clearance with xylene, other chemicals, and polymerase
chain reaction techniques.26 Using these techniques, more
lymph nodes, or lymph nodes not found by standard tech-
niques, can be discovered, improving the accuracy of staging
and allowing for better prognosis and application of adjuvant
treatment.

Carcinoembryonic Antigen

Carcinoembryonic antigen (CEA), a glycoprotein absent
in normal colonic mucosa but present in 97% of patients
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with colon cancer, was discovered in 1965.27 CEA increase
correlates with either disease that has metastasized to the liver
or with very large tumors. Patients with disease confined to
the colonic mucosa or submucosa will have increased CEA in
30%–40% of cases. It is therefore not useful for screening but
can be used to follow patients with colon cancer. In patients
with increased CEA preoperatively and localized disease that
is resectable, the CEA should decrease after surgery. If the
CEA level does not decrease, then occult metastases may be
present and may be an indication for adjuvant therapy. The
absolute level of CEA is also important. A CEA of greater
than 15 mg/mL predicts an increased risk of metastases in
otherwise apparently curable colon cancer.28 A normal preop-
erative CEA may become increased with metastatic disease.
Controversy exists as to the utility of following CEA postop-
eratively because it may not allow any advantage to salvage or
treatment when compared with symptomatic recurrences.29

Despite that, the routine periodic CEA measurement is
endorsed by the American Society of Colon and Rectal
Surgeons in their Practice Parameters.30

Sentinel Node

The idea of a sentinel lymph node being present and if iden-
tified be able to predict lymph node metastases has become
standard of care in breast cancer and melanoma. Its applica-
tion to colon cancer is in its infancy and may be less impor-
tant in colon cancer than these others. The idea that the
lymphatic drainage can be mapped and the first node identi-
fied has significance in oncologic surgery. In colon cancer,
resecting the associated lymphovascular pedicle with the pri-
mary cancer is considered paramount to performing an ade-
quate operation; this adds little to no morbidity unlike
excising level 3 nodes in breast cancer patients. In an attempt
to validate the sentinel lymph node theory in colon cancer,
Paramo et al.31 reported on their experience with 45 patients
who underwent intraoperative sentinel lymph node mapping
using isosulfan blue dye. Sentinel lymph nodes were identi-
fied 82% of the time and predicted regional metastases in
98% of cases, with only a single case of a false-negative sen-
tinel lymph node. Others have agreed that its utility may be
marginal in colon cancer.32

DNA Ploidy

Normal cells are made up of diploid cells. Tumors can main-
tain normal diploid cells or can be aneuploid. Numerous stud-
ies show that nondiploid tumors have a worse prognosis and
correlate with more advanced Dukes’ stage.33

Spreading Patterns

Colon cancer can spread via a variety of pathways. Spread
can be local or distant based on these pathways.

Intramural Spread

Intramural spread is the tumor spreading along the bowel wall
either proximally or distally in one of the bowel wall layers.
Like rectal cancers, colon cancer rarely spreads this way. In a
study of 42 colorectal cancers of which 64% were colonic, the
maximum extent of intramural spread was 2 cm.34 This sup-
ports the practice of excising 5 cm or more of colon on either
side of a tumor to decrease the risk of anastomotic recurrence.36

Transmural Spread

As they become more advanced, colon cancers invade the
colonic wall. Almost all colon cancers start as a mucosal
lesion and then penetrate a variable degree into deeper layers
of the colonic wall. This colonic wall invasion is the basis of
many of the currently used staging systems including the
Dukes’ and TNM. Transmural spread is the mechanism that
produces T4 tumors. T4 tumors penetrate full thickness into
the colonic wall and then by direct extension or adherence,
invade into other structures in proximity to the primary tumor.
When present, en bloc resection is mandatory for an R0 resec-
tion. Preoperative evaluation can sometimes predict adjacent
organ involvement but often it is an intraoperative finding.

Margins

The acceptable bowel wall margins are dictated by three
issues: first, thickness of penetration of the bowel wall margin
and the risk based on the distance of local tumor spread intra-
murally. As described above, colon cancer rarely invades
proximally or distally along the bowel wall for more than
2 cm. Convention has led to the recommendation that proxi-
mal and distal margins be a minimum of 5 cm. It has been
stated that the “ideal extent of a bowel resection is defined by
removing the blood supply and the lymphatics at the level of
the origin of the primary feeding arterial vessel.”35 These
other two factors may modify the length of the proximal
and/or distal margins because further resections may be
required because of these issues.

Radial Margins

The circumferential margins are important to both colon and
rectal cancer, but most series and studies have been confined
to rectal cancers. It has been shown that positive circumferen-
tial margins in rectal cancer are associated with local recur-
rence rates as high as 85%.36 In colon cancer, the radial
margins are less important with the exception of T4 tumors
where en bloc resection is required. Typically for colon can-
cer, the only radial margin that may be involved in a tumor
less than T4 are those tumors with serosal involvement. In
279 patients with colon cancer, serosal involvement was not
associated with a poorer outcome, and outcome was related
only to tumor stage.37
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Transperitoneal/Implantation

Tumors with serosal involvement can shed viable tumor cells
which can spread throughout the peritoneal cavity and
implant on a variety of structures. Usually, tumors will
implant on the ovaries, omentum, serosal, or peritoneal sur-
faces. When widespread, this is known as carcinomatosis.
When localized to the ovaries which occurs in 3%–5% of
patients, bilateral oophorectomy should be performed. In a
recent series, 86% of patients with ovarian metastases had
transmural extension of the primary colon cancers.38

Lymphatic

Lymphatic invasion is the most common mechanism leading
to metastatic disease. Lymphatics exist within the colonic
wall and lymphatic invasion correlates with the depth of pen-
etration of colon cancers. T1 tumors have a risk of lymph
node involvement up to 9%, T2 up to 25%, and T3 up to 45%.
Most currently used staging systems assign increased stage to
increasing T stage and lymph node involvement and progno-
sis correlates with the overall stage. The lymphatic drainage
goes along the venous drainage of the colon, ultimately cours-
ing through the portal vein and into the liver. Metastatic liver
disease is believed to occur typically as a result of lymphatic
spread.

Hematogenous

Hematogenous spread of colon cancer is less common than
lymphatic spread. Hematogenous spread will bypass the liver
and allow tumor cells to go peripherally into the systemic cir-
culation. This is thought to be the mechanism for the develop-
ment of pulmonary metastases.

Metastatic Evaluation

Once diagnosed with colon carcinoma, a search for metasta-
tic disease is often performed. This assessment includes a
variety of imaging studies, laboratory tests, and endoscopic
procedures.

Detection and Management of Synchronous
Lesions

Synchronous polyps and cancers occur in patients with colon
cancer. Most colon cancers are diagnosed by colonoscopy and
the remainder of the colon is evaluated at the same time by
colonoscopy. However, if an obstructing lesion is noted that
will not allow a colonoscope to pass, evaluation of the more
proximal colon may be jeopardized. Alternatives to evaluating
the remainder of the colon in these instances include contrast
enemas, virtual colonoscopy, or intraoperative colonoscopy at
the time of resection. In a series of 158 patients with incom-
plete colonoscopies, barium enema was used to examine the

remainder of the colon. Six lesions greater than 1 cm were
identified with five of six being proximal cancers or advanced
adenomas.40 Virtual colonoscopy was used in 34 patients sus-
pected of colon cancer with incomplete colonoscopies. Virtual
colonoscopy identified all primary and three synchronous
tumors proximal to the primary tumor.40 When a colon cancer
is diagnosed by colonoscopy, synchronous cancers occur in
6% or fewer of patients. When present, it should raise the sus-
picion of possibly HNPCC which is associated with synchro-
nous colon cancer. When synchronous colon cancer is
diagnosed, the treatment should consider a subtotal colectomy.

Distant Metastatic Disease

Distant metastatic disease associated with colon cancer is
almost always either liver or lung metastases. Although bone,
brain, and other organ involvement can occur, it is rare and
therefore the search for these metastases in an asymptomatic
patient is unwarranted. The search for liver and lung meta-
stases can be accomplished by a variety of imaging studies
including ultrasound, computed tomography (CT) scan, mag-
netic resonance imaging (MRI), chest X-ray, and positron
emission tomography (PET) scans. Each test has different
abilities, availabilities, and costs.

Liver Metastases

The first available test for the evaluation of the liver for
metastases is surface ultrasound. Surface ultrasound is avail-
able in almost all institutions; however, its accuracy compared
with newer modalities is lower in comparative studies com-
paring it with CT and liver scans.41,42

CT scan is the most frequently used method to preopera-
tively and postoperatively determine the presence or absence
of liver metastases associated with colon cancer. There are
numerous advantages to cross-sectional imaging such as CT
over ulstrasound and include the ability to find abdominal
wall or contiguous organ invasion as well as liver metastases.
Standard CT scan is 64% sensitive in identifying liver lesions
larger than 1 cm. MRI of the liver has been poorly studied and
is not typically used in the evaluation of liver metastases.

Lung Metastases

Lung metastases occur in 3.5 % of patients with colon can-
cer43; there are limited data on the utility of plain chest radi-
ographs or CT scans in the initial evaluation of the lungs for
metastatic disease. CT scan clearly has advantages over plain
radiographs and can identify and characterize lung pathology
better than plain X-rays. Given that most patients will
undergo CT imaging of the abdomen before surgical inter-
vention, the addition of imaging of the chest via CT seems
reasonable. One must be careful about the amount of intra-
venous contrast when simultaneously scanning multiple
regions such as chest, abdomen, and pelvis.
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PET Scans

PET scans are currently approved only for patients with sus-
pected metastatic disease and not for the use in primary stag-
ing of colon cancer. However, based on the data from studies
looking at patients with metastatic disease, PET scans may
have a role in determining if any metastatic disease exists at
the time of initial diagnosis.

Appendix: Practice Parameters for the
Detection of Colorectal Neoplasms

Prepared by The Standards Committee, The American
Society of Colon and Rectal Surgeons

Drs. Clifford L. Simmang and Peter Senatore, Project
Directors; Ann Lowry, Chair; Terry Hicks, Council Represen-
tative; Marcus Burnstein, Frederick Dentsman, Victor Fazio,
Edward Glennon, Neil Hyman, Bruce Kerner, John Kilkenny,
Richard Moore, Walter Peters, Theodore Ross, Paul Savoca,
Anthony Vernava, W. Douglas Wong

Colorectal cancer is the most preventable visceral cancer,
and its incidence makes it one of the most important. The life-
time probability of an individual developing colorectal cancer
is 5%–6%, translating into an estimated 133,500 new cancers
of the colon and rectum diagnosed annually. It is further esti-
mated that 54,900 people will die of their cancer each year.
Although the incidence was relatively stable during the last
half of the 20th century, there seems to have been a decrease
during the past decade. Mortality is also decreasing, which
suggests greater awareness of the disease and improved detec-
tion. Nevertheless, 65% of patients present with advanced dis-
ease. It is also reported that when the disease is localized, the
5-year survival rate is approximately 90% for colon cancer and
80% for cancer of the rectum. Most cases are diagnosed after
50 years of age. Although the results of some investigations
have not demonstrated a reduction in mortality with screening,
those statistics do not reflect the number of patients who are
spared from death by early detection and endoscopic removal
of polyps, which blunts the adenoma-to-carcinoma sequence.

A consortium of five medical societies (American College
of Gastroenterology, American Gastroenterological Asso-
ciation, The American Society of Colon and Rectal Surgeons,
American Society for Gastrointestinal Endoscopy, and
Society of American Gastrointestinal Endoscopic Surgeons)
responded to a request for a proposal from the Agency for
Health Care Policy and Research to develop national guide-
lines for colorectal cancer screening. An interdisciplinary
panel of 16 health care professionals from the fields of medi-
cine, nursing, consumer advocacy, health care economics,
behavioral sciences, and radiology evaluated the currently
available evidence for colorectal cancer screening and made
recommendations for physicians and the public. The panel
studied 3500 peer-reviewed published articles and analyzed
350 articles in detail specifically assessing the following: 1)

performance of screening tests; 2) effectiveness of screening
tests; 3) acceptability to patients; 4) cost effectiveness; and 5)
outcome. A computer simulation of the consequences of con-
ducting the various screening strategies in the population was
done to determine the risks and benefits of each test. The
guidelines made recommendations for people in two groups:
average individuals and individuals at increased risk for
developing colorectal cancer. All screening strategies, includ-
ing annual fecal occult blood testing, screening sigmoi-
doscopy every 5 years, screening by both annual fecal occult
blood testing and flexible sigmoidoscopy (every 5 years),
double contrast barium enema every 5–10 years, and
colonoscopy every 10 years were found to have a net benefit.
The panel analyzed an Office of Technology Assessment
study for screening average-risk individuals, which demon-
strated that costs associated with colorectal cancer screening
are within the range of cost effectiveness frequently accepted
for other tests, such as mammography.

Recently revised colorectal cancer screening guidelines
from the American Cancer Society have been announced. The
new guidelines divide the population into three categories—
average, moderate, and high risk—with specific recommen-
dations for each. The American Society of Colon and Rectal
Surgeons endorses the colorectal cancer screening guidelines
by the American Cancer Society, which were based in part on
“Colorectal Cancer Screening and Surveillance Clinical
Guidelines and Rationale” published by the consortium and
specialty societies and discussed above. Guidelines governing
the detection of colorectal neoplasms as set forth by The
American Society of Colon and Rectal Surgeons Task Force
are presented in Table 27-1.

Low-Risk Individuals

For low-risk asymptomatic persons, screening should begin at
the age of 50. Low-risk or average-risk patients are those who
are asymptomatic, age 50 or older, have a family history of
colorectal cancer limited to non–first-degree relatives, and no
other risk factors (65%–75% of people). Annual digital rectal
examination should be performed. In addition, fecal occult
blood testing (FOBT) should be performed annually. Yearly
testing is chosen because the randomized trials show that
yearly testing is more effective for decreasing mortality than
testing every 2 years. Rehydration improves the sensitivity of
the test at the expense of specificity. Dietary avoidance of rare
meat, turnips, melons, horseradish, salmon, and sardines can
decrease the rate of false-positive test results. Aspirin and
other nonsteroidal drugs should also be avoided. Diagnostic
workup of positive FOBT results should include an evaluation
of the entire colon. Double-contrast barium enema can exam-
ine the entire colon with relatively high sensitivity and speci-
ficity for large polyps (>1 cm) and cancers and is less
expensive than colonoscopy. However, it is not possible to
biopsy or remove neoplasms during the same procedure, so
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that patients with abnormalities must undergo an additional
examination by colonoscopy to establish the diagnosis and
provide treatment. Adding flexible sigmoidoscopy to double-
contrast barium enema increases sensitivity, but the magni-
tude in clinical importance of the additional sensitivity is
uncertain. For these reasons, colonoscopy, which can examine
the entire colon with few false-negative or false-positive find-
ings and can provide definitive treatment of polyps and some
cancers during the same procedure, is usually chosen. For
patients who have negative FOBT results, flexible sigmoi-
doscopy performed every 5 years is recommended. A 5-year
interval is chosen because of the observation that few polyps
arise and progress to advanced cancer in a 5-year period. If a
polyp is identified, it should be biopsied. If the pathologic
diagnosis is a hyperplastic polyp, then no additional evalua-
tion is required. If the pathologic diagnosis is an adenoma,
then colonoscopy should be recommended.

Colonoscopy permits visualization of the entire colon
directly, along with detection and removal of polyps and
biopsy of cancers throughout the colon. It can be considered
for screening of average-risk individuals. An interval of 10
years has been chosen for asymptomatic, average-risk people
because of strong direct evidence that few clinically important

lesions are missed by this examination and that it takes an
average of approximately 10 years for an adenomatous polyp,
particularly one <1 cm in diameter, to transform into invasive
cancer. In addition, a controlled trial has shown a very low
incidence of advanced adenomas during surveillance follow-
up colonoscopy after an initial examination with negative
results.20 Indirect evidence from the National Polyp Study
indicates that few polyps will arise and progress to advanced
cancer in less time in patients with no special risk factors.

Moderate-Risk Individuals

Patients at moderate risk for cancer are those who have one or
more first-degree relatives with colorectal cancer or personal
history of colorectal neoplasia (20%–30% of people).

Colorectal Neoplasia in a Close Relative

People with a first-degree relative (sibling, parent, or child)
who has a colorectal cancer or adenomatous polyp should be
offered the same options as average-risk people, but with
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TABLE 27-1. Screening guidelines

Risk Procedure Onset (age, yr) Frequency

I. Low or average: 65%75% Digital rectal exam and one of the 50 Yearly
following:

A. Asymptomatic: no risk factors Fecal occult blood testing and 50 FOBT yearly, flex-sig every 5 yr
flexible sigmoidoscopy

B. Colorectal cancer in no Total colon exam (colonoscopy or 50 Every 5–10 yr
first-degree relatives double contrast barium enema 

and proctosigmoidoscopy
II. Moderate risk: 20%–30% 

of people
A. Colorectal cancer in first-degree Colonoscopy 40 or 10 yr before the youngest Every 5 yr

relative, age 55 or younger, or case in the family, whichever is 
two or more first-degree relatives earlier
of any age

B. Colorectal cancer in a Colonoscopy 50 or 10 yr before the age of the Every 5–10 yr
first-degree relative older than case, whichever is earlier
age 55

C. Personal history of large (>1 cm) Colonoscopy 1 yr after polypectomy If recurrent polyps, 1 yr
or multiple colorectal polyps If normal, 5 yr
of any size

D. Personal history of colorectal Colonoscopy 1 yr after resection If normal, 3 yr
malignancy, surveillance after If still normal, 5 yr
resection for curative intent If abnormal, as above

III. High risk (6%–8% of people)
A. Family history of hereditary Flexible sigmoidoscopy; consider 12–14 (puberty) Every 1–2 yr

adenomatous polyposis genetic counseling; consider 
genetic testing

B. Family history of hereditary Colonoscopy; consider genetic 21–40 Every 2 yr
nonpolyposis colon cancer counseling; consider genetic 40 Every yr

testing
C. Inflammatory bowel disease

1. Left-side colitis Colonoscopy 15th Every 1–2 yr
2. Pancolitis Colonoscopy 8th Every 1–2 yr

FOBT, fecal occult blood testing; Flex-sig, flexible sigmoidoscopy.



several important differences. Those people with two or more
affected close relatives or with an affected close relative
younger than age 55 are at even further increased risk, and
surveillance should begin at the age of 40 years or 10 years
before the youngest case in the family, whichever is earlier.
Colonoscopy is the recommended procedure of choice in this
situation. If colorectal cancer is detected in a close relative
older than age 55, then screening should begin with
colonoscopy at the age of 50 or 10 years before the age of the
case, whichever is earlier.

Patients with Other Risk Factors

Patients with prior endometrial, ovarian, or breast cancer and
those who have had pelvic radiation, could be followed up
according to the guidelines established for patients with a
family history of colon cancer. Patients with a ureterocolonic
anastomosis should be followed up yearly with flexible sig-
moidoscopy as a minimum and colonoscopy if the area of
anastomosis cannot be visualized by sigmoidoscopy. Total
colonic examination may be recommended for patients with
acromegaly, Streptococcus bovis, Streptococcus sanguis, or a
Clostridium septicum bacteremia, schistosomiasis, extra-
mammary perianal Paget’s disease, and dermatomyositis.

Polyp Surveillance

For patients who have had a neoplasm identified by sigmoi-
doscopic examination, a biopsy should be performed. If the
pathologic finding is an adenoma, then a colonoscopy should
be performed. For a polyp detected during a barium enema
examination, a colonoscopy is the recommended procedure.
Colonoscopy can directly inspect the entire colon for the pres-
ence of synchronous lesions and allow the removal of polyps
or biopsy of a larger neoplasm. If a large (>1 cm) polyp is
removed, or if multiple polyps of any size are identified and
removed, colonoscopy should be repeated 1 year later. If a
single, small (<1 cm), tubular adenoma is identified and
removed, colonoscopy should be repeated in 3–5 years. If the
results of this examination are normal, then colonoscopy
should be repeated every 5 years. The finding of an adenoma
at any of the follow-up examinations may prompt yearly
colonoscopy until the colon is again cleared of polyps.
Studies may need to be repeated when the entire colon is not
visualized, when there is poor preparation or spasm, when
polypectomy is deemed incomplete or complications ensue
that require intervention, when there is diagnostic uncertainty,
or when tumor debulking is necessary. If the pathologic diag-
nosis of the initial polyp is a hyperplastic polyp, no diagnos-
tic studies are required at this time and the patient should
continue appropriate screening evaluation.

If a polypectomy is performed for curative intent of an
invasive cancer, follow-up colonoscopy should be performed

in 6–12 months. If these examination results are normal,
colonoscopy should be repeated every 3–5 years as long as
the colon remains clear. If, between total colonoscopic exam-
inations, it is necessary to visualize high-risk sites, such as
those from which a large, sessile polyp has been removed
from the rectum in a piecemeal manner, sigmoidoscopy is a
viable alternative.

Personal History of Colorectal Malignancy

When the colon has been cleared by barium enema or
colonoscopy before resection for cancer, colonoscopy or bar-
ium enema is performed again approximately 1–3 years after
surgical resection. If the colon was not cleared before surgi-
cal resection, colonoscopy or barium enema is recommended
in 3–6 months. If the follow-up examination results are nor-
mal, it is repeated in 3 years and if they are still normal, the
interval between colonic surveillance can be extended to
every 5 years.

High-risk Individuals

Patients at high risk for developing colorectal cancer are those
with a hereditary or genetic predisposition for development of
colorectal cancer, and those patients with inflammatory bowel
disease (6%–8% of people).

Family History of FAP

FAP is characterized by the development of multiple (more
than 100) adenomatous polyps in the colon and rectum.
Inheritance is by an autosomal dominant manner with high
penetrance.

It is recommended that endoscopic examination of the rec-
tum and sigmoid colon be performed every 12 months begin-
ning at the age of puberty (12–14 years). For those patients
with familial adenomatous polyposis who have undergone a
total abdominal colectomy with an ileorectal anastomosis, it
may be desirable to examine the rectum every 6–12 months.

Definitive data regarding appropriate duration of screen-
ing is not available. As a general guideline, intense surveil-
lance could change to routine screening at age 40 in families
with uniformly severe disease. In families with variability in
the severity of polyposis, screening should continue until
age 60, although the interval might be increased to 2 years
after age 40.

People with a family history of FAP should also be consid-
ered for genetic counseling and consider genetic testing to see
if they are gene carriers. A negative genetic test result rules
out FAP only if an affected family member has an identified
mutation. Gene carriers or indeterminate cases should be
offered flexible sigmoidoscopy as recommended above. If
polyposis is present, colonoscopy is not a reliable screening
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test for malignancy and prophylactic surgery is indicated,
preferably before the patient is 20 years old. If genetic test
results are negative, screening should be the same as for low-
risk individuals.

Family History of HNPCC

HNPCC is an autosomal dominant disease characterized by
early-onset colorectal tumors, primarily in the right colon,
that are frequently associated with other cancers. A common
standard for the diagnosis of HNPCC, referred to as the
Amsterdam criteria, is the existence of three or more relatives
with colorectal cancer, one of whom is a first-degree relative
and involves at least two generations, with one or more cases
diagnosed before the age of 50. The Amsterdam criteria have
been criticized as being too rigid, failing to take into account
small families where a dominant pattern of inheritance may
not be obvious and extracolonic cancers that make up the syn-
drome of HNPCC. When a strong family history is present,
the possibility of HNPCC must be considered.

People with a family history of colorectal cancer in multi-
ple close relatives and across generations, especially if the
cancers occurred at a young age, should receive genetic coun-
seling and consider genetic testing for HNPCC. When per-
formed, genetic test results are positive in approximately 80%
of these families. It is recommended that individuals consid-
ering genetic testing be counseled regarding the unknown
efficacy of measures to reduce risks and associated issues and
that care for individuals with cancer-predisposing mutations
be provided whenever possible within the context of research
protocols designed to evaluate clinical outcomes.

Endoscopic examination should begin between the ages of
20 and 25 years or at least 10 years younger than the family
member who had colorectal cancer. The endoscopic proce-
dure of choice is colonoscopy and this should be performed
every 2 years until the age of 40 years. After the age of 40
years, colonoscopy should be performed annually. Unless
genetic testing results are negative, surveillance should be
performed as long as the patient’s overall medical condition
warrants it. Colonoscopy is selected because the cancers and
precursor adenomatous polyps are both predominantly proxi-
mal to the splenic flexure.

Inflammatory Bowel Disease

Ulcerative Colitis

The increased risk of developing colorectal cancer in patients
with inflammatory bowel disease is well established, with a
lifetime incidence of 6% in patients with ulcerative colitis
(UC). Up to 1% of all cases of colorectal cancers seen in the
general population may be associated with inflammatory
bowel disease. The risk of developing colorectal cancer is low

until 8 years of disease duration, after which the risk increases
exponentially to reach as high as 56 times that of the general
population by the fourth decade of disease. The degree of risk
also depends on extent of involvement and age of onset. The
strongest predisposing factor for cancer is the anatomic extent
of the inflammation, with patients at most risk if they have
pancolitis or ulceration extending proximally to the splenic
flexure and least risk if the disease is limited to the rectum and
sigmoid colon. Because the risk of developing dysplasia or
cancer increases with longer disease duration, efficient sur-
veillance calls for more frequent testing as the risk increases
with duration. It is common practice to perform surveillance
colonoscopy every 1–2 years after 8 years of disease in
patients with pancolitis or after 15 years in patients with coli-
tis limited to the left colon.6 Ulcerative proctitis does not need
extraordinary cancer surveillance.

Crohn’s Disease

Patients with Crohn’s disease have a 20-fold increased risk of
colon carcinoma over the general population; however, less
than the increased risk seen with UC. Compared with spo-
radic colorectal cancer, colorectal cancers in Crohn’s disease
occur at an earlier age (48 versus 60 years), are more often
located in the right colon, and are more frequently multiple.
In particular, sites of stricture and fistula formation seem par-
ticularly prone to the development of carcinomas. It is clear
that Crohn’s disease warrants attention to risk of cancer; how-
ever, evidence for the most appropriate surveillance program
is lacking. We recommend a moderate program, such as rec-
ommended for left-sided UC with surveillance colonoscopy
every 1–2 years after 15 years of disease.

Reprinted from Dis Colon Rectum 1999;42(9):1123–1129.
Copyright © 2003. All rights reserved. American Society of
Colon and Rectal Surgeons.
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All colorectal adenocarcinomas develop from a single trans-
formed cell which through numerous cell divisions unim-
peded by cell death forms a macroscopic lesion involving the
lumen of the bowel. The staging of colorectal cancer assesses
the depth of penetration of the bowel wall, the involvement of
regional lymph nodes, the involvement of adjacent organs,
and the presence or absence of distant metastases. An increas-
ingly wide variety of putative molecular markers for aggres-
siveness and metastatic potential have been analyzed;
however, the most accurate prognostic indicator remains the
true stage of the cancer. This fact is the basis for recognizing
adequate locoregional oncologic principles when performing
curative resections of colon cancer. The purpose of this chap-
ter is to primarily address issues directly related to the safe
and oncologically sound methods of performing a curative
resection of a colonic carcinoma. Important and related
issues, such as clinicopathologic staging systems, the role of
adjuvant or neoadjuvant treatments, and molecular markers
are addressed in detail in other sections of this text.

Preoperative Preparation

Planning an operation for a patient with colon cancer requires
the surgeon to have as much understanding as possible of the
tumor’s location in the bowel, the stage of the cancer, and the
patient’s physiologic status.

A variety of scoring systems are available for grading oper-
ative risk of surgical patients. The most widely applied scor-
ing system is the American Society of Anesthesia score (1–4);
however, this tool only provides information regarding the
risk of an anesthesia complication given a certain physiologic
status.1,2 A more recent tool is the POSSUM and the modified
p-POSSUM which include the additional risks related to
underlying nutritional status and the performance of a colec-
tomy.3–5 These tools, although of limited specificity for the
individual patient, do provide an estimation of the relative
risks for both the patient and the entire surgical team.

Localization of the tumor and the histopathology are impor-
tant data elements that allow preoperative selection of an opera-
tive plan and selection of the optimal resection margins. The
presence of a lesion at watershed areas of vascular supply such
as the hepatic and splenic flexures may require more extensive
resection of colonic length for a safe and complete oncologic
procedure. An extended right or left colectomy may be indicated
to remove all contributing vascular supplies. In addition, infor-
mation consistent with the hereditary nonpolyposis colon cancer
(HNPCC) (right-sided lesion, Crohn’s-like inflammatory
response, young patient, and positive family history) would sup-
port the resection of the abdominal colon rather than a simple
segmental resection. This diagnosis may also be supported by
special stains of the biopsy specimen which demonstrate
microsatellite instability, the hallmark of the disease which
develops from mutations in the DNA mismatch repair system.

Colonoscopy is widely used today and represents the
optimal means of diagnosing the lesion, identifying location,
providing histopathologic material, and tattooing for intraop-
erative localization when required. Contrast enema is another
means of localizing the lesion anatomically which should be
considered to localize a lesion when colonoscopy fails to
clearly define the portion of bowel involved. Computed
tomography (CT) allows the localization of larger lesions,
identification of local organ invasion, and provides important
staging information regarding the presence of extracolonic
disease, particularly liver involvement. Although intraopera-
tive ultrasound may provide this information, most surgeons
will obtain a CT as a screening tool (see Practice Parameters).
Although positron emission tomography has recently been
approved for colon cancer staging, in isolation its role in
assessing the majority of primary, curable lesions remains
speculative. It may be very useful for recurrent cancer, where
it is essential to determine the presence of disease outside the
scope of resection and may provide evidence of widely
metastatic disease when planning a radical resection. Thus, an
unnecessary noncurative operation with high morbidity may
be avoided.



Bowel preparation has historically been considered an
essential component of the preoperative preparation of the
patient with colon cancer. The performance of mechanical
cleansing combined with oral antibiotics reduces the concen-
tration of aerobic and anaerobic bacteria within the colon and
has been shown to decrease the incidence of wound infection
from 35% to 9%.6–8 However, more recent prospective, ran-
domized studies have questioned the additional benefit of
luminal preparation, compared with the use of appropriate
intravenous antibiotics administered in a timely manner. A
recent metaanalysis by Bucher et al.9 reviewed 565 patients
with a mechanical bowel preparation versus 579 without a
preparation. Interestingly, all but one study demonstrated a
higher anastomotic leak rate in the mechanical preparation
group with an odds ratio of 1.8.10,11 Other surgical site infec-
tious complications were also more frequent in the mechani-
cal preparation group. However, most of these studies
included high-volume polyethylene glycol in the preparation
group. Similar conditions may or may not apply to bowel
preparation with the lower volume sodium phosphate
preparation. Selective use of mechanical bowel preparation 
in combination with systemic antibiotics may be justified. 
A mechanical bowel preparation is still advantageous for
laparoscopic colectomy because the reduction in stool vol-
ume within the colon makes manipulation of the bowel easier
with the small instruments and reduces the size of the extrac-
tion site.

Surgical Technique

There are many approaches to the technical performance of
each segmental colonic resection. This description will pro-
vide general technical methods and document standard
anatomic landmarks that should be common to all patients.

Right Colectomy

The patient is placed supine on the operating table. The mod-
ified lithotomy position may be useful in cases in which intra-
operative endoscopy is necessary. A vertical midline incision
is made sufficiently long to allow complete visualization of
the operative field. A self-retaining retractor should be placed
so as to allow the entire surgical team free hands to conduct
the procedure. Thorough examination of the abdominal and
pelvic contents should be performed. Particular attention
should be given to potential metastatic sites, especially the
liver. The increasing use of intraoperative ultrasound has
demonstrated the superiority of liver assessment of this
modality compared with clinical examination or CT. In the
female patient, the ovaries should be examined not only for
the risk of metastatic deposits, but also for primary neo-
plasms. The resectability of the tumor should be assessed with
minimal manipulation of the lesion. It is important to deter-
mine the presence of disease adherent to adjacent viscera

which should be included with an en bloc resection. It is rare
for cancer of the right colon to be unresectable; however,
extensive involvement of the vena cava, superior mesenteric
artery, or the pancreas may necessitate a palliative resection or
bypass procedure.

The key to an oncologically safe and effective resection of
a colon cancer requires clear lateral margins, resection of the
locoregional lymph node bearing mesentery for both cure and
staging, and fashioning of an accurate and well-vascularized
anastomosis. Therefore, a right colectomy is required for a
tumor at any location in the ascending colon. The author
prefers the medial to lateral “no touch” technique. However,
the section senior editor prefers the lateral to medial tech-
nique. Thus, as can be seen, both approaches are acceptable
alternatives.

The Medial Approach

The resection begins with exposure of the right colon mesen-
tery by reflecting the small bowel to the left side of the
abdomen. The right colic artery (present in 50% of cases) and
the ileocolic vessels can be elevated from the retroperitoneum.
A vertical incision is made at the root of the right colon mesen-
tery just caudal to the third portion of the duodenum to the
right of the superior mesenteric artery (see Figure 28-1). The
vessel(s) is elevated off the retroperitoneum and a proximal
ligation is performed at the origin off the superior mesenteric
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FIGURE 28-1. The drawing demonstrates the incision made at the root
of the right colon mesentery just caudal to the third portion of the
duodenum to the right of the superior mesenteric artery.



artery (see Figure 28-2). The right colon mesentery is then dis-
sected off the retroperitoneum. This will allow identification
of the hepatic branch of the middle colic artery (MCA) as the
transverse colon is approached rostrally. Dissection caudally
toward the terminal ileum permits ligation of the ileal vascular
branches. The right colon can then be released from its peri-
toneal attachments laterally along the right gutter and trans-
versely over the right iliac artery and brought to the midline.
The hepatic flexure suspensory ligaments should be carefully
divided to avoid injury to the common bile duct and should be
secured with energy or ligatures because of large veins in the
ligament. The terminal ileum should be divided 5–15 cm prox-
imal to the ileocecal valve to ensure good vascular supply (see
Figure 28-3 for extent of resection). The transverse colon is
divided just to the right of the main trunk of the MCA. The
right branch of the MCA may be taken, if required. The
attached omentum over the right side of the transverse colon
should be resected with the specimen. The ileocolic anasto-
mosis can be fashioned according to the desire of the operat-
ing surgeon. The author prefers to divide the ileum and colon
with linear staplers and perform a functional end-to-end anas-
tomosis by anastomosing the antimesenteric surfaces of the
bowel segments with a linear cutting stapler and closing the
remaining colotomy with a transverse application of the linear
stapler. Closure of the mesenteric defect is optional but may be
appropriate to prevent trusion of the small intestine around the
terminal ileal vascular pedicle.

Lateral Approach

Dissection of the right colon may begin laterally along the
peritoneal reflection fold which attaches colon to retroperi-
toneum. The avascular plane between mesentery and
retroperitoneum should lead the dissection over the kidney
and duodenum from the lateral aspect to make the right colon
a midline structure. Vascular ligation can be performed as the
final step in the same sites as for the medial approach.

Extended Right Colectomy

An extended right colectomy should be performed for any
lesion involving the transverse colon including the hepatic and
splenic flexure. This procedure requires proximal ligation of the
middle colic vessels which are preserved in a standard right
hemicolectomy (see Figure 28-3). Once again this accomplishes
complete resection, lymph node clearance, and most impor-
tantly two well-vascularized bowel segments for anastomosis.

The operation proceeds in similar manner as the right
colectomy described above. However, rather than proceeding
through the transverse colon mesentery to ligate and divide
the right branch of the MCA, dissection continues in the
retroperitoneal plane to identify the main middle colic arterial
trunk anterior to the pancreas. This vessel is ligated and
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FIGURE 28-2. The vessel(s) is elevated off the retroperitoneum and a
proximal ligation is performed at the origin off the superior mesen-
teric artery. The surgeon’s finger is used to demonstrate the vascular
origin for accurate placement of the ligation.

FIGURE 28-3. The drawing demonstrates the appropriate levels for
vascular ligation and colonic transition for a right hemicolectomy.
Notably, the transverse colon is divided just to the right of the main
trunk of the MCA, although the right branch of the MCA may be
taken, if required. The middle colic vessels are demonstrated and
may be ligated during the performance of an extended right hemi-
colectomy. This leaves the descending colon in place supported by
the left colic artery.



divided. The right colon is then mobilized medially as before
and then the lesser sac is entered through the gastrocolic lig-
ament outside the gastroepiploic artery so that the omentum
can be resected with the transverse colon. The splenic flexure
is released from the tail of the pancreas, tip of the spleen, and
anterior surface of the left kidney. The left colon and mesen-
tery are divided just proximal to the left colic artery which is
preserved for right-sided lesions. The left ascending colic
may be sacrificed for left transverse colon lesions preserving
the left descending and sigmoid vessels, where a more distal
colonic (ileosigmoid) anastomosis is desired. The ileocolic
anastomosis is then constructed based on surgeon preference
with functional end-to-end/side-to-side technique or end-to-
end technique.

Left Colectomy

The Medial Approach

The small bowel mesentery is mobilized to the right upper
quadrant to expose the origin of the inferior mesenteric artery
(IMA) (Figure 28-4) located just caudal to the third portion of
the duodenum (see Figure 28-4). An incision running along
the base of the left colic and sigmoid mesentery from the
sacral promontory to the ligament of Treitz, exposes the aorta,
bifurcation of the common iliac arteries, and IMA vein. The
IMA is ligated and divided proximal to the origin of the left
colic artery and the inferior mesenteric vein (IMV) is ligated
at the base of the pancreas. The avascular plane filled with
areolar tissue is developed beneath mesentery and left colon
along the entire left gutter. The left ureter is easily identified
at this stage and should be freed from overlying mesentery to
avoid injury before vascular ligation. The mesentery is ele-
vated off the retroperitoneum and the sigmoid colon mobi-
lized from the pelvic ileum. The left colon is finally mobilized
medially from its lateral abdominal wall attachments and the
splenic flexure is released. The attachments to the left kidney,
tail of the pancreas, and tip of the spleen can be released
bloodlessly. Once again, the omentum should be taken with
the left transverse colon. The left MCA in the base of the
transverse colon mesentery is divided to preserve blood flow
to the right transverse colon from the right MCA.
Occasionally, it may be necessary to divide the right MCA to
allow the right transverse colon to reach the sigmoid for an
anastomosis. However, an extended right colectomy and
ileosigmoid or ileorectal anastomosis may be preferable if
there is any concern related to the blood supply of the distal
right colon as the proximal component of the anastomosis.
Another alternative is to perform a retroileal right colon to
rectum anastomosis if maintenance of the right colon is
desired. This is performed by swinging the fully mobilized
colon in a counterclockwise direction down into the pelvis to
place the cut edge of the right colon mesentery across the
pelvic brim (Figure 28-5). Once again the anastomosis is left
to the discretion of the surgeon.

The Lateral Approach

An incision is made first at the attachments of the sigmoid
colon at the pelvic brim and then along the left gutter medial
to the white line of Toldt. An areolar tissue plane is found
between the mesentery of the left colon and retroperitoneal
structures which can be bluntly dissected as far as the mid-
line. The splenic flexure is mobilized with this plane as the
guide. Finally, the medial incision is made along the base of
the left colon mesentery to expose the IMA and IMV as
described above. The procedure proceeds as for the medial
approach.

Sigmoid Colectomy

High ligation of the IMA (Figure 28-4) is necessary when per-
forming a sigmoid colectomy to remove all of the lymphatic
drainage, and more importantly to ensure construction of a
tension-free anastomosis. The ascending branch of the left
colic artery should be preserved to allow retrograde blood flow
via the marginal artery from the middle colic arterial supply.
The splenic flexure should be released to avoid anastomotic
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FIGURE 28-4. The small bowel mesentery is mobilized to the right
upper quadrant to expose the origin of the IMA located just caudal
to the third portion of the duodenum (see Figure 28-4). An incision
running along the base of the left colic and sigmoid mesentery from
the sacral promontory to the ligament of Treitz, exposes the aorta,
bifurcation of the common ilial arteries, and IMA vein. The IMA is
ligated and divided proximal to the take-off of the left colic artery.
The left branch of the middle colic vessels will require ligation and
division for a formal left colectomy.



tension. The sigmoid colon is mobilized to the level of the
middle colic vessels medial to lateral or lateral to medial and
the proximal rectum is mobilized from the sacral promontory.
The patient is always in modified lithotomy position to allow
transanal access for the anastomosis. An end-to-end circular
stapled anastomosis can be performed between proximal left
colon and rectum, after dividing the rectosigmoid junction
with a transverse linear stapler. A leak test with air insufflation
of a submerged anastomotic segment should be performed in
all cases using either an endoscope or bulb syringe.

Total Abdominal Colectomy with Ileorectal
Anastomosis

This procedure may be required for circumstances in which
the patient has been diagnosed with HNPCC, attenuated famil-
ial adenomatous polyposis, metachronous cancers in separate
colon segments, and frequently in acute malignant distal colon
obstructions with unknown status of the proximal bowel. The
access to vascular supply and mesenteric dissection has been

described above. The terminal ileum should be sufficiently
mobilized to allow easy reach to the rectum. A circular stapled
end-to-end anastomosis or functional end-to-side/side-to-side
anastomosis are both appropriate. Proper sizing of the circular
stapler is needed to avoid ischemia and stricture.

Special Circumstances

Acute Obstruction

Acute colonic obstruction produces dilated bowel with a large
amount of fecal loading proximal to the blockage. The associ-
ated bacterial overgrowth coupled with possible impairment of
blood flow in the proximal bowel, have been the primary fac-
tors that have classically dictated resection and proximal diver-
sion. Lee et al.12 compared left- and right-sided resections
managed by primary anastomosis and found similar leak rates
(left 6.9% versus right 5.2%) and mortality rates (left 8.9%
versus right 7.3%) when compared with historical nonob-
structed controls (<2% and <1%, respectively).12–16 On-table
colonic lavage has been advocated as an alternative means of
dealing with the obstructed colon. Several cohort studies have
demonstrated the safety and efficacy of this approach for
avoiding a colostomy without increasing leak rates (<5%) or
sepsis.14–16 Another approach at attempting to protect at-risk
anastomoses has been omental wrapping. A large prospective
randomized trial by Merad et al.17 did not demonstrate any sig-
nificant difference in anastomotic leak rates or the sequelae of
those leaks. A complete resection of the tumor and obstructed
proximal bowel with primary ileocolic anastomosis has been
shown to be safe and carry low leak rates.18

Prophylactic Oophorectomy

The debate continues regarding the relative risks and benefits
of a prophylactic bilateral oophorectomy in women with
colon cancer. The potential benefits are removal of an ovary
seeded by colon cancer cells which will manifest as a delayed
metastatic site and reduction in the risk of primary ovarian
cancer in this age group. The data are limited for both issues.
A randomized trial of prophylactic oophorectomy has shown
no benefit to survival.19 The risk of micrometastatic implants
in the ovary increases with Dukes’ stage and approaches
10%.20,21 A comparison of cohorts of women with and with-
out prophylactic oophorectomy could not demonstrate a sur-
vival advantage but a 3.2% versus 0% risk of primary ovarian
cancer in survivors with ovaries not resected.22 In general,
prophylactic oophorectomy is not performed.

Colon Cancer and Abdominal Aortic Aneurysm

The simultaneous presence of a colorectal cancer and abdom-
inal aortic aneurysm which requires surgical management
causes a clinical dilemma in many situations. A survey of
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FIGURE 28-5. An alternative method of reconstruction that preserves
the right colon is a retroileal right colon to rectum anastomosis. This
is performed by swinging the fully mobilized colon in a counter-
clockwise direction down into the pelvis to place the cut edge of the
right colon mesentery across the pelvic brim.



general surgery program directors revealed that vascular sur-
geons preferred to repair the aneurysm first, whereas the non-
vascular surgeons preferred colectomy.23 The primary risk is
that performing either operation first may cause complica-
tions that significantly delay the second procedure. The risk
of performing a colectomy synchronously with placement of
graft material is a graft infection; however, this risk does not
seem excessive based on the small data sets available.23–27 In
all likelihood, the best guidance suggests that any aneurysm
>6 cm should be repaired first or synchronously in the face of
an associated colon cancer to avoid the risk of rupture.25

Endoluminal grafting of an appropriate aneurysm may elimi-
nate the majority of these quandaries in the future.25

Synchronous Management of Colon Cancer 
and Liver Metastases

The potential benefit of simultaneous colectomy and hepate-
ctomy is the avoidance of two laparotomies and possible
reduction in operative risk. Conversely, delayed management
of colonic hepatic metastases offers the ability to accurately
stage patients and avoid the risk of hepatectomy in a group of
patients who will prove to have more widely metastatic dis-
ease in several months. Selection of patients who have limited
hepatic involvement and who are positron emission tomogra-
phy negative for distant disease has resulted in increased
resectability and 5-year survival after hepatectomy.28 The
risks of simultaneous colectomy and hepatectomy do not
seem to be excessive in select patients operated by expert
groups.29–31 However, the risks may be less with smaller
nonanatomic liver resections coupled with right colectomy.
Radiofrequency ablation will be discussed in Chapter 34.32,33

Sentinel Node Assessment

Sentinel node assessment was first described as a means of
improving staging and treatment for melanoma patients and
is currently considered standard of care for breast cancer
patients.34,35 Saha described the application of sentinel node
identification for colorectal cancer patients with proposed
benefits of a high rate of node identification and pathologic
upstaging.36 The technique involves either in vivo injection
of 0.5–1 cc of isosulfan blue dye subserosally at the periph-
ery of the tumor (node visualization within 30–60 seconds),
or ex vivo injection of 1–2 cc in a similar manner after the
bowel has been resected.35 Subsequent evaluation of the tech-
nique, including some modifications, has demonstrated false-
negative rates approaching 60%, and limitations in rectal
cancers.36–38

There are several concerns that restrict routine implemen-
tation of sentinel node assessment in colorectal cancer. First,
there is no consensus of opinion regarding the prognostic sig-
nificance of micrometastatic lymph nodes in colorectal
cancer, particularly those identified by immunohistochemistry

or polymerase chain reaction.39–45 Second, the relatively high
false-negative rates and/or lack of node visualization men-
tioned previously, limit the confidence in restricting micro-
sectioning and use of special stains to the group with stained
nodes. Finally, there is insufficient evidence that the tech-
nique is sufficiently accurate to alter the extent of surgical
resection.46 Before sentinel node assessment can be routinely
recommended, two hurdles must be overcome: 1) provision of
incontrovertible evidence that micrometastatic disease identi-
fied by any technique correlates with survival; and 2) that the
survival rates can be favorably impacted by an adjuvant
chemotherapy regimen. Therefore, at the present time, routine
lymph node mapping cannot be recommended.

Outcome of Colectomy for Colon Cancer

In general, the operative outcome and long-term survival after
resection of curable colon cancer parallels the TNM and
Dukes’ stage (A1, well above 90%; B2, 65%–90%; C3,
45%–75%) which may be modulated by adjuvant chemother-
apy.47,48 The risk of locoregional recurrence after colectomy is
a rare occurrence and should be less than 5%.49–51 However,
the impact of the surgeon’s experience and the associated
expertise of the institution have recently been found to have a
profound effect on outcome. High-volume surgeons, particu-
larly those at high-volume institutions, have demonstrated sig-
nificantly lower perioperative complications and an improved
survival after colectomy for colon cancer.52–55 A colectomy
for palliation should rarely be performed and only in patients
with life-threatening comorbidities or advanced incurable dis-
ease. Local extension of colon cancer may be treated with
chemoradiation initially to allow eventual resection and
primary anastomosis.

In addition to experience, the overall surgical approach to
management of margins and extent of resection has a signifi-
cant effect on outcome after colon cancer resection. The mar-
gins to be considered included proximal and distal bowel
margins, radial margins, and extent of mesenteric resection
which encompasses the nodal resection and proximal vascu-
lar ligation. The adequacy of proximal and distal bowel mar-
gins is primarily defined by the vascular ligation and hence
the adequacy of vascular supply to the intended anastomotic
segments. Although not clearly defined, it is generally agreed
that 5 cm proximal and distal bowel margins are sufficient to
allow resection of mural tumor spread. Grinnell originally
evaluated the patterns of mural spread of tumor in the colon
via lymphatics and found no instance of spread greater than
4 cm in the most advanced cases.56 More recent data would
suggest that mural tumor migration is rarely greater than 2 cm
either proximal or distal to the palpable tumor edge.57

Similarly, there is no need to resect any specific amount of
terminal ileum, other than defined by vascular supply because
mural spread to the ileum is a very rare event. Vascular liga-
tion is generally performed at the origin of the primary feeder
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vessel to a colonic segment. For resection of the right colon
and transverse colon, the debate is relatively moot because of
the constraints of the arterial origin of the right colic and mid-
dle colic arteries. Ligation for left-sided resections has been
debated, primarily in sigmoid or anterior resections because
ligation of the IMA may be performed at the aorta, or just dis-
tal to the left colic artery takeoff. A report from St. Marks
assessed this issue in 1370 patients and found that survival
was equivalent for all stages for the ligation options except for
the most advanced node positive cases who fared worse with
ligation at the aorta.58 This counter-intuitive finding was more
likely related to the higher stage of patients identified by the
wider lymphatic resection. A comparison of left hemicolec-
tomy and segmental colectomy (ligation of the IMA versus
more distal) by the French Association for Surgical Research
could not discern either a different survival rate or pattern
based on the ligation or resection performed.59 Jagoditsch
et al.47 demonstrated the benefits of careful surgical technique
which resulted in a complete resection of all tumor (R0).49

Their data demonstrated an operative mortality of 1.3% and a
5-year survival rate of 71.8% for curative operations in Stage
I–III disease.

Summary

Surgery for colonic cancer has been increasingly better
defined and the data clearly support the benefits of wide
mesenteric resection, clear radial margins, and resection 
of adherent adjacent organs. Although the precise level of
proximal vascular ligation may remain debatable, it is
equally clear that the major trunk vessel and the entire sup-
porting mesentery should comprise the specimen. Attention
to surgical detail coupled with improved perioperative care
strategies are essential to minimizing operative morbidity
and mortality.

Appendix: Practice Parameters for 
Colon Cancer

Prepared by The Standards Practice Task Force, The
American Society of Colon and Rectal Surgeons

Daniel Otchy, MD, Neil H. Hyman, MD, Clifford
Simmang, MD, Thomas Anthony, MD, W. Donald Buie, MD,
Peter Cataldo, MD, James Church, MD, Jeffrey Cohen, MD,
Frederick Dentsman, MD, C. Neal Ellis, MD, John W.
Kilkenny III, MD, Clifford Ko, MD, Richard Moore, MD,
Charles Orsay, MD, Ronald Place, MD, Janice Rafferty, MD,
Jan Rakinic, MD, Paul Savoca, MD, Joe Tjandra, MD, Mark
Whiteford, MD

I. Diagnostic evaluation
II. Preoperative assessment
Guideline—Preoperative, carcinoembryonic antigen level

should be obtained. Level of evidence (Class II, Grade A)

Guideline—Evaluation with preoperative CT scanning of
selected patients is indicated and routine preoperative CT
scanning is optional. Level of evidence (Class II, Grade B)

Guideline—Routine performance of preoperative chest 
X-rays is acceptable. Level of evidence (Class III, Grade C)

III. Preparation for operation
A. Informed consent
Guideline—Informed consent should be obtained preoper-

atively. Level of evidence (Class III, Grade C)
B. Mechanical bowel preparation
Guideline—Mechanical bowel preparation is nearly uni-

versally used in elective surgery. Level of evidence (Class II,
Grade A)

Guideline—Outpatient bowel preparation is generally safe
and cost effective. Level of evidence (Class II, Grade A)

C. Prophylactic antibiotics
Guideline—Prophylactic antibiotics are recommended for

patients undergoing colon resection. Level of evidence (Class
I, Grade A)

D. Blood cross-match and transfusion
Guideline—Blood transfusion should be based on physio-

logic need. Level of evidence (Class III, Grade C)
E. Thromboembolism prophylaxis
Guideline—All patients undergoing surgery for colon can-

cer should receive prophylaxis against thromboembolic dis-
ease. Level of evidence (Class I, Grade A)

IV. Operative issues
A. Operative technique
Guideline—The extent of resection of the colon should

correspond to the lymphovascular drainage of the site of the
colon cancer. Level of evidence (Class II, Grade B)

B. Synchronous colon cancer
Guideline—Synchronous colon cancers can be treated by

two separate resections or subtotal colectomy. Level of evi-
dence (Class II, Grade B)

C. Contiguous organ attachment
Guideline—Colon cancers adherent to adjacent structures

should be resected en bloc. Level of evidence (Class II,
Grade A)

D. Synchronous resection of liver metastases
Guideline—Resection of synchronous liver metastases

may be reasonable to perform at the time of the initial colon
resection. Level of evidence (Class III, Grade B)

E. Role of oophorectomy
Guideline—Bilateral oophorectomy is advised when one

or both ovaries are grossly abnormal or involved with con-
tiguous extension of the colon cancer. However, prophylactic
oophorectomy is not recommended. Level of evidence (Class
II, Grade B)

F. Role of laparoscopic resection
Guideline—Relative merits of laparoscopic versus open

resection for colon cancer remain unproved at this time. Level
of evidence (Class II, Grade B)

V. Operative issues—emergent
A. Obstructing colon cancer

28. Surgical Management of Colon Cancer 401



Guideline—Patients with an obstructing right or transverse
colon cancer should undergo a right or extended right colec-
tomy. A primary ileocolic anastomosis can be performed in
the appropriate clinical setting. Level of evidence (Class II,
Grade C)

Guideline—For the patient with a left-sided colonic
obstruction, the procedure selected should be individualized
from a variety of appropriate operative approaches. Level of
evidence (Class II, Grade C)

B. Colonic perforation
Guidelines—The site of a colonic perforation caused by

colon cancer should be resected, if at all possible. Level of
evidence (Class III, Grade C)

C. Massive colonic bleeding
Guideline—Acutely bleeding colon cancers that require

emergent resection should be removed following the same
principles as in elective resection. Level of evidence (Class
III, Grade C)

VI. Staging of colon cancer
Guideline—Colon cancers should be staged using the TNM

staging system. Level of evidence (Class II, Grade B)
Guideline—To be properly evaluated, one should strive to

have a minimum of 15 lymph nodes examined microscopi-
cally. Level of evidence (Class II, Grade B)

VII. Adjuvant therapy
A. Chemotherapy
Guideline—Postoperative adjuvant systemic chemotherapy

has a proven benefit in Stage III colon cancer and may be ben-
eficial in certain high-risk Stage II patients. Level of evidence
(Class I, Grade A)

B. Immunotherapy
Guideline—The value of immunotherapy for colon cancer

is undetermined. Its use is recommended within the setting of
a clinical trial. Level of evidence (Class II, Grade C)

C. Intraperitoneal/Intraportal Chemotherapy
Guideline—Intraperitoneal and intraportal infusions of

chemotherapy are recommended only in the confines of a
clinical trial. Level of evidence (Class II, Grade C)

D. Radiation therapy
Guideline—The role for radiation therapy in colon cancer

is limited. Level of evidence (Class II, Grade C)
Reprinted from Dis Colon Rectum 2004;47:1269–1284.

Copyright © 2004. All rights reserved. American Society of
Colon and Rectal Surgeons.
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The classification of cancers of the rectum into a staging sys-
tem with both therapeutic and prognostic applications has
been the goal of pathologists and clinicians for the greater
part of the last century. Different staging systems for colorec-
tal cancer are in use today; however, the majority are modifi-
cations of a common framework using similar nomenclature
with the unfortunate results of inconsistencies and confusion.
Most staging systems rely on examination of the pathologic
specimen as well as information gained during surgery. Thus,
they are useful only in the postoperative setting and have lit-
tle use for the purpose of preoperative therapy. Cuthbert
Dukes1 declared in 1932 “if it would be possible to decide the
category of the case before operating, this would be very use-
ful information.” As the therapeutic options available for the
treatment of rectal cancer increase, the ability to accurately
stage a rectal tumor preoperatively takes on greater impor-
tance. Accurate and reproducible preoperative staging pro-
vides uniformity among numerous investigative centers;
specifically those involved in adjuvant preoperative therapy
trials. Finally, the ability to stage the tumor preoperatively
permits the physician to convey more accurate information to
the patient and the family with regard to therapeutic options
and prognosis.

The tumor-related factors of prognostic significance that
are most useful in the preoperative staging of rectal cancers
include the depth of penetration of the tumor through the rec-
tal wall, the presence or absence of metastasis to the regional
lymph nodes, and the presence of distant metastases.
Clinicians have a variety of diagnostic tools at their disposal
that can aid in delineating these aforementioned factors. The
most frequently used modalities for the preoperative staging
of rectal tumors available today are clinical examination,
computed tomography (CT), magnetic resonance imaging
(MRI), endorectal ultrasonography (ERUS), and positron
emission tomography (PET).

At the time of history and physical examination, other ini-
tial evaluations are ordered. Laboratory tests including CEA

(carcinoembryonic antigen) levels and liver function tests
may also provide useful information in patients with rectal
cancer. There is a small risk of metastatic spread of rectal can-
cer to the lung, bypassing the liver, therefore a baseline chest
X-ray should also be obtained.

Clinical Evaluation

Because of its anatomic location, clinical examination of the
rectum can be performed with minimal discomfort to the
patient. Careful digital assessment of the rectal tumor may
yield valuable information. Table 29-1 lists some of the
important parameters that should be recorded during the
physical examination of a rectal tumor. A clinical staging
system based on tumor mobility was first established by
York-Mason2 in 1976 and subsequently modified in 1982.3 In
this clinical staging system, tumor mobility is correlated with
the level of tumor penetration in the different layers of the
rectal wall (Table 29-2). Nicholls et al.3 evaluated this clini-
cal staging system and discovered that senior examiners had
an 80% accuracy in distinguishing CS1 and CS2 tumors from
CS3 and CS4 tumors, but only a 50% accuracy in detecting
lymph node metastasis. The accuracy was directly propor-
tional to the experience of the examiner. Factors that facili-
tated clinical assessment were the number of quadrants
involved, the mobility of the tumor, and palpable extrarectal
growths. This study clearly showed that useful information
can be obtained from digital examination of rectal tumors.
However, certain limitations of a digital examination must be
recognized. The accurate assessment of early invasion into
the rectal wall has been disappointing, especially in selecting
patients for local excision of such a tumor. Clinical staging is
more accurate in correctly assessing the stage of more
advanced lesions where local excision is not an option.
Finally, only tumors of the mid and distal rectum can be
assessed by digital examination.



Local and Regional Staging

CT Scan

CT scan is helpful in providing an image of the entire pelvis
and the relationship of the tumor to surrounding pelvic struc-
tures especially for advanced tumors. However, CT scan has
not proven to be very accurate in determining the depth of
penetration of the tumor through rectal wall or assessing
involved perirectal lymph node metastasis.

Table 29-3 summarizes the results of several studies in
which CT scan was used to delineate the penetration of the
tumor through the rectal wall and the presence or absence of
involved perirectal lymphadenopathy.4–13

The reported accuracy rate of CT scan in determining tumor
penetration through the rectal wall ranges from 52% to 100%.
CT scan is unable to depict the layers of the rectal wall. Thus,
for tumors that are confined to the rectal wall, CT scan cannot
distinguish tumors that are confined to the submucosa from
those that have breached the submucosa and involve the mus-
cularis propria. In cases of advanced tumor growth, CT scan

does provides valuable information about the relationship of
the tumor to the surrounding viscera and pelvic structures.

The accuracy of CT scan in determining lymph node
involvement ranges from 35% to 70%. One drawback of CT
scan is its inability to detect lymph nodes smaller than its
resolution threshold of 1 cm. A second drawback of CT scan
for the assessment of perirectal lymph node metastasis is its
inability to differentiate between tumor metastasis and
inflammation in enlarged lymph nodes.

New technology such as the multidetector-row CT
(MDRCT) may significantly improve the ability of CT scans
to accurately determine the depth of invasion and lymph node
metastasis in rectal cancer. MDRCT utilizes four detectors
which result in a much higher resolution and better multipla-
nar reformation of the images. Matsuoka et al.14 compared 21
patients who had MDRCT with 21 patients that had MRI
evaluations of the pelvis for rectal cancer. They reported an
accuracy rate of 95% on depth of invasion for MDRCT ver-
sus 100% for MRI, whereas lymph node accuracy was 70%
versus 61% for MDRCT and MRI, respectively.

Magnetic Resonance Imaging

MRI is a relatively new modality for the staging of rectal can-
cer. Since its original description in 1986,15,16 multiple studies
have compared the accuracy of MRI in staging rectal cancers
with other imaging modalities such as CT scan and ERUS.
Accuracy rates for MRI in the preoperative staging of rectal
cancer have varied according to technique.

The traditional body coil MRI studies have ranged in accu-
racy from 55% to 95%.15–35 The addition of an endorectal coil
to this technique resulted in T stage accuracy rates of
66%–91%.17,30,32,33,36 These results are listed in Table 29-4.
Kim et al.,27 in the largest published trial to date examining
the accuracy of MRI staging of rectal cancer, compared the
histopathologic staging with the preoperative staging in 217
patients. The accuracy for the depth of invasion was 81% and
for regional lymph node metastasis was 63%. Their technique
involved injection of intravenous contrast material and exam-
ining T1-weighted spin-echo images and T2-weighted turbo
spin-echo images. Brown et al.28 examined preoperative prog-
nostic factors in 98 patients with rectal cancer using high-res-
olution MRI with a thin section technique. A whole body scan
was performed and only T2 weighted images were examined.
The accuracy rate in assessing the T stage was 94%, for
lymph node involvement was 84%. In their article, Brown
et al.28 introduced new criteria to define MRI T staging (Table
29-5). MRI identification of metastatic lymph node involve-
ment has not been standardized, which may explain the great
variation in accuracy. Kim et al.27 considered lymph node
involvement if they demonstrated heterogeneous texture,
irregular margins, or were enlarged to greater than 10 mm.
However, Brown et al.36 demonstrated that lymph node size
was not an accurate predictor of metastatic disease and, there-
fore, they relied on mixed signal intensity and irregular or 
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TABLE 29-3. Accuracy of CT scan in preoperative staging of rectal
cancer

No. of T staging N staging 
patients (%) (%)

Dixon et al., 19814 47 78 49
Grabbe et al., 19835 54 79 56
Freeny et al., 19867 80 62 35
Thompson et al., 19866 25 70 35
Holdsworth et al., 19888 17 94 70
Goldman et al., 19919 30 52 64
Zerhouni et al., 199610 365 74 62
Matsuoka et al., 200211 20 100 70
Chiesura-Corona et al., 200112 105 82 79
Harewood et al., 200213 80 71 76

TABLE 29-2. Clinical staging system

Pathologic correlation
Clinical stage Mobility (level of invasion)

CS1 Freely mobile Submucosa
CS2 Mobile with rectal wall Muscularis propria
CS3 Tethered mobility Perirectal fat
CS4 Fixed/tethered fixation Adjacent tissues

TABLE 29-1. Tumor characteristics to assess on digital examination

Location
Morphology
Number of quadrants involved
Degree of fixation
Mobility
Extrarectal growths
Direct continuity
Separate



ill-defined borders of the lymph nodes. Further studies need
to be performed to determine the accurate predictors of lymph
node metastasis on MRI.

In recent years, tumor involvement of the circumferential
resection margin (CRM) has been identified as an important
predictor of locoregional recurrence in rectal cancer patients
undergoing a radical proctectomy with total mesorectal exci-
sion (TME).37–40 Postoperative radiation is not effective in
reducing the risk of local recurrence in patients with a positive
CRM,41 and a curative operation in these patients will require
either tumor downstaging by preoperative chemoradion, an
extended resection, or both. Consequently, the preoperative
assessment of the relationship of the tumor with the fascia pro-
pria of the rectum, the CRM in patients treated with TME, has
become of utmost importance in deciding the type of neoadju-
vant therapy and planning the surgical resection. The fascia
propria of the rectum is well visualized by phased-array coil or
endorectal coil MRI and several studies have suggested that
MRI can predict with high degree of accuracy the distance of
the tumor to the fascia propria of the rectum.42–44 Furthermore,
because of its multiplanar capabilities, MRI is the most accu-
rate imaging technique in assessing the relationship of the
tumor with the levator plate and the sphincter complex. This
information may be useful in selecting patients with low rectal

cancer for a sphincter-saving procedure. Therefore, MRI with
a surface coil provides useful information in patients with
locally advanced rectal cancer.

Endorectal Ultrasound

Recently, there has been much interest in the technique of
ERUS for the preoperative staging of rectal tumors. This
approach is proving to be safe, reliable, and relatively inex-
pensive. It is an outpatient procedure requiring only enema
preparation and no sedation or anesthesia. The frequency of
the ultrasound transducer determines its focal range and ultra-
sonographic resolution. Complete circular imaging of the rec-
tal wall can be obtained with the 360-degree rotating
endorectal probe. Most investigators are now using a 7.0- or a
10-mHz transducer which provides a five-layer anatomic
model of the rectal wall with three hyperechoic circles and two
hypoechoic concentric circles (see Chapter 7).45 Hildebrandt
and Feifel46,47 proposed a preoperative staging classification
based on the ultrasonographically determined depth of pene-
tration to the TMN classification system (see Chapter 7).

Table 29-6 lists the results of ERUS in the preoperative
staging of rectal cancer.9,13,25,47–57 The accuracy of the ultra-
sound in determining the depth of penetration of the tumor
through the layers of the rectal wall varied from 60% to 93%.
As with all modalities, there is a significant learning curve
associated with the interpretation of the ERUS image. Orrom
et al.51 at the University of Minnesota demonstrated an accu-
racy of 75% in the overall group; however, when they looked
at their last 6 months of the study, the authors showed an
improvement with a 95% accuracy in determining depth of
invasion. Overall, 5% of the tumors were overstaged. This
tendency to overstage tumors was a common finding through-
out this series because of the inability to differentiate perirec-
tal inflammation from tumor infiltration in the perirectal fat.
Orrom et al. also point out some of the pitfalls in performing
this examination.51 These authors routinely use a proctoscope
to introduce the ultrasound probe, thereby ensuring that a
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TABLE 29-4. Accuracy of MRI in the preoperative staging of rectal cancer

Year No. of patients T staging (%) N staging (%)

de Lange et al.18 1990 29 89 65
Chan et al.17* 1991 12 91 75
Okizuka et al.21 1993 33 88 88
Thaler et al.25 1994 34 82 60
Schnall et al.30* 1994 36 81 72
Joosten et al.32* 1995 15 66
Indinnimeo et al.34* 1996 23 78 79
Hadfield et al.35 1997 38 55 76
Zagoria et al.33* 1995 10 80
Kim et al.27 2000 217 81 63
Gagliardi et al.29 2002 28 86 69
Brown et al.28 2003 94 85 84
Low et al.31 2003 48 85 68

*Endorectal coil used in MRI.

TABLE 29-5. MRI T staging as proposed by Brown et al.28

MRI T stage
T1: Low signal in the submucosal layer or replacement of the submucosal

layer by abnormal signal not extending into circular muscle layer.
T2: Intermediate signal intensity within muscularis propria. Outer muscle

coat replaced by tumor of intermediate signal intensity that does not extend
beyond the outer rectal muscle into perirectal fat.

T3: Broad-based bulge or nodular projection (not fine speculation) of inter-
mediate signal intensity projecting beyond outer muscle coat.

T4: Extension of abnormal signal into adjacent organ; extension of tumor sig-
nal through the peritoneal reflection.

Source: Brown et al.28 Copyright British Journal of Surgery Society Ltd.
Reproduced with permission from John Wiley & Sons Ltd. on behalf of the
BJSS Ltd.



complete image of the tumor is obtained. This eliminates the
possibility of error in the situation whereby a tumor is less
invasive distally and more invasive proximally. A blind inser-
tion of the endorectal probe has the potential to inadequately
visualize the entire tumor and miss a proximal level of deeper
invasion.

A longer-term follow-up of the Minnesota series was pub-
lished in 2002 by Garcia-Aguilar et al.55 These investigators
reported their experience with 1184 patients with rectal carci-
noma or villous adenoma that underwent endorectal ultra-
sonography. Histopathologic correlation was available for the
545 patients who had no prior radiotherapy. The accuracy of
ERUS in assessing level of penetration was 69%, with 18%
overstaged and 13% understaged. The accuracy for nodal
involvement in the 238 patients who had radical surgery was
64% with 25% overstaged and 11% understaged. The overall
accuracy in this large series is lower than previously reported.
However, in this series, patients with locally advanced tumors
that received preoperative radiation were eliminated from the
analysis. The accuracy was higher for benign lesions, and for
full-thickness lesions. Lower accuracy rates occurred for T1
and T2 lesions.

Preoperative radiation of rectal cancer causes various
degrees of tumor regression resulting in scarring and fibrosis
that impairs ultrasound imaging interpretation. Napoleon
et al.58 examined the results in determining depth of wall inva-
sion in patients who had received radiotherapy and compared
them with a group of patients with no previous radiotherapy.
These authors determined that depth of wall invasion was cor-
rectly determined in 86% of patients without radiotherapy, but
in only 47% of those patients in whom previous radiotherapy
had been administered. Therefore, endorectal ultrasonogra-
phy should be performed in the patient before receiving radio-
therapy in order to increase its accuracy rate.

The accuracy in determining lymph node involvement
with the ERUS varies from 68% to 83% (Table 29-6).
Normal mesorectal nodes are not visualized with ERUS;

visible nodes are considered pathologic. However, ERUS
cannot differentiate between inflammatory or neoplastic
nodes. Hildebrandt et al.59 have described different echogenic
parameters in nodes that were replaced by tumor as com-
pared with inflammatory lymph nodes. They determined that
hypoechoic lymph nodes represented tumor metastases
whereas hyperechoic lymph nodes represented inflammatory
changes. They reported an overall accuracy rate of 78% and
they attributed their errors to micrometastases, mixed lymph
nodes, and changing echo patterns within inflammatory
nodes.

Andersson and Aus60 reported a case in which a transrectal
ultrasound–guided biopsy of a hypoechoic perirectal lymph
node was performed in order to verify metastatic growth in a
patient who had already undergone a local excision of a rec-
tal cancer. Harewood et al.13 investigated the impact of ERUS-
guided fine-needle aspiration of perirectal nodes in the
preoperative staging of 80 consecutive patients with rectal
cancer. In this series, fine-needle aspiration did not signifi-
cantly improve nodal staging over ERUS.13 Based on these
results, and the potential risk of spreading cancer cells into the
mesorectum in patients with metastatic lymph nodes, ultra-
sound-guided biopsy of enlarged perirectal nodes is not rou-
tinely used in clinical practice.

Several prospective studies have compared ERUS and MRI
in the preoperative staging of rectal cancer. Surface coil MRI
is less accurate than ERUS in assessing rectal wall invasion
and is primarily used for the staging of locally advanced rec-
tal cancers. MRI with endorectal coil allows visualization of
the different layers of the rectal wall, and can potentially be
used for the preoperative staging of early rectal cancers.
Kwok et al.61 performed a systematic review of the literature
to compare the accuracy of several imaging techniques in the
preoperative staging of rectal cancer. They concluded that
ERUS has the highest sensitivity and specificity in assessing
wall penetration, but MRI with endorectal coil had higher
accuracy than ERUS in assessing nodal metastasis. However,
MRI with endorectal coil is cumbersome to the patient, tech-
nically difficult, and not widely available.

Three-dimensional ultrasound is a new technique that has
recently been developed. Kim et al.62 compared the accuracy
of conventional ultrasound to three-dimensional ultrasound in
the staging of rectal cancer. They found no significant differ-
ence in accuracy of either depth of invasion or lymph node
metastasis. Their study was small and there was a trend to
higher accuracy with the three-dimensional ultrasound.
Further investigation is required for the evaluation of three-
dimensional ultrasound on rectal cancer staging.

Distant Metastases

The detection of distant metastasis is of prime impor-
tance for the accurate staging of rectal cancer. The most
common site of distant spread of rectal cancer is the liver.
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TABLE 29-6. Accuracy of ERUS in preoperative staging of rectal
cancer

No. of T staging N staging 
patients (%) (%)

Hildebrandt and Feifel, 199047 137 88 73
Beynon et al., 198948 100 93 83
Jochem et al., 199049 50 80 72
Milson et al., 199050 52 83 70
Orrom et al., 199051 77 75 82
Goldman et al., 19919 32 81 68
Thaler et al., 199425 37 88 80
Starck et al., 199552 34 88 71
Nielsen et al., 199653 100 85 66
Massari et al., 199854 75 91 76
Harewood et al., 200213 80 91 82
Garcia-Aguilar et al., 200255 545 69 64
Marusch et al., 200256 422 63 —
Hull et al., 200457 411 60 —



The most frequently used imaging modalities used today to
detect liver metastasis are abdominal ultrasound and CT
scans. MRI and intraoperative ultrasound are now used
with increasing frequency, particularly in patients with
known metastasis that are considered candidates for surgical
resection.

Studies that have investigated the use of preoperative ultra-
sonography and CT in the detection of liver metastases have
reported an overall accuracy ranging from 66% to 90%.63–66

Table 29-7 lists some of the results of these earlier studies.
Clarke et al.67 investigated the accuracy on intraoperative
ultrasonography in detecting liver metastasis according to
their location by anatomic liver segments. Both techniques
were similar in detecting liver metastasis except for lesions
located in the lateral segment of the left lobe of the liver
where preoperative ultrasonography was accurate (76%) com-
pared with CT scan (29%). The lower resolution of CT scan
in the left lateral segment lesions was attributed to artifacts
from the stomach and cardiac motion.

Ward et al.68 from the National Institute of Health reported
the results of a study evaluating preoperative CT with various
enhancement techniques and MRI of the liver. All patients
eventually underwent laparotomy with intraoperative ultra-
sonography in some cases. Correlation of the imaging tech-
niques with surgical findings was performed to determine the
specificity and sensitivity of each test. The authors concluded
that the MRI examination had the lowest false-positive rate
and proved to be the best hepatic imaging study in the detec-
tion of colorectal metastases.

Despite refinements in enhancement techniques of CT69

and external ultrasounds, along with the addition of MRI, the
resolution threshold for liver metastases remains at approxi-
mately 1 cm. For lesions in the left lateral segment of the liver,
this threshold is larger. Even after preoperative imaging, up to
one-third of colorectal cancer patients are found at the time of
surgery to have unsuspected additional liver lesions or extra-
hepatic metastases. Other modalities used to detect metastatic
disease not seen with conventional imaging techniques are
PET scan and radioimmunoscintigraphy.

PET scans have been shown to have higher sensitivity and
specificity in detecting recurrent rectal cancer than both CT
and MRI.70–73 Although sensitivity and specificity in diagnos-
ing tumor recurrence are higher for PET scans, its spacial
resolution is not very accurate and therefore other studies
such as MRI and/or CT scans are required to define the

precise location of the tumor to important anatomic
landmarks. Current scanners are available that fuse CT or MR
images with the PET scan images. The ability of these fused
images to increase sensitivity or specificity is being investi-
gated. Cohade et al.74 compared PET scan and PET/CT
images in a series of 45 patients with colorectal cancer. They
found that the overall staging accuracy increased from 78% to
89% with PET/CT. PET scans when coupled with other stud-
ies are also being used to assess the extent of pathologic
response of rectal cancers that receive neoadjuvant ther-
apy.75,76 Further studies are required on this use of PET scans
before any definitive conclusions can be drawn.

The impact of PET in the preoperative staging and man-
agement of rectal cancer patients has been studied by Heriot
et al.77 in a series of 46 patients who were assessed with PET
scans at the time of their initial diagnosis. The surgical man-
agement was changed for 17% of the patients because of pos-
itive PET scan findings that upstaged the disease. These
changes in management included canceling surgery and
changing the field of administered radiation.

At the present time, PET scan is primarily used for the
diagnosis of local and distant recurrence after curative surgery
for colorectal cancer. It is also being used with increased fre-
quency to detect distant metastasis of the time of the primary
diagnosis of rectal cancer.

Immunoscintigraphy refers to the use of radiolabeled mon-
oclonal antibodies that bind specifically to tumors to aid in
detection and diagnosis. Most studies have primarily exam-
ined patients with colon cancer or either colon and rectal can-
cer. Few have examined primarily rectal cancer. The clinical
application of this technique has been limited. Different mon-
oclonal antibodies have been used, making it difficult to com-
pare studies. The accuracy rate of immunoscintigraphy in
detecting primary or metastatic colorectal cancers ranges
from 63% to 96%.78–85

There has not been a defined role for the use of preopera-
tive or intraoperative radiolabeled immunoscintigraphy when
dealing with a primary rectal cancer. Likewise, its role in
management of recurrent rectal cancer has yet to be well
defined. Intraoperatively, it may enhance the surgeon’s ability
to assess both local and metastatic spread.

Conclusion

The accurate preoperative tumor staging is essential to select
the best therapy for the rectal cancer patient. Presently, the
depth of invasion and evidence of perirectal lymph node
involvement is best assessed with ERUS. Abdominal and
pelvic CT scanning or MRI are also important to detect
extrarectal tumor spread and liver metastasis. A chest X-ray is
also important to exclude pulmonary metastasis. The role of
new imaging modalities such as PET in the staging of rectal
cancer patients is currently under investigation.
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TABLE 29-7. Accuracy of ultrasound and CT scan in the preoperative
diagnosis of liver metastasis from colorectal cancer

Ultrasound (%) CT (%)

Sheur et al., 198563 90 85
Gunven et al., 198564 66 80
Castaing et al., 198665 68 74
Gozzetti et al., 198666 80 74
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Approximately 42,000 patients each year are diagnosed with
rectal cancer in the United States. Approximately 8500 die of
this disease. Despite remarkable recent advances in new
oncologic agents for the treatment of colon and rectal cancer,
cure is almost never achieved without surgical resection.
However, the current management of rectal cancer is now
more varied and complex because of the new approaches with
multimodality therapy and the refinements in surgical tech-
niques. For example, small distal rectal cancers with minimal
invasion can be treated with a local excision with or without
adjuvant therapy. More proximal or more invasive tumors
require a “radical” resection. The two most common pro-
cedures are the low anterior resection (LAR) and the
abdominoperineal resection (APR). Extended resections are
occasionally required for patients with cancers that invade or
adhere to adjoining structures such as the sacrum, pelvic
sidewalls, prostate, or bladder.

This Chapter discusses the surgical management of rectal
cancer including a basic review of the preoperative evaluation
and how it pertains to surgical planning, the preoperative
preparation, the surgical procedures, the biology of rectal
cancer as it relates to surgery, the issue of margins, 
and the technical nuances that need to be appreciated for a
successful resection.

Evaluation of the Patient with Rectal
Cancer

History

The patient with rectal cancer usually presents to the sur-
geon after a definitive endoscopic diagnosis. The patient’s
initial complaint may have been rectal bleeding, a change in
bowel habits, or a sense of rectal pressure. However, with
the increase in surveillance colonoscopy, many patients are
completely asymptomatic on presentation. During the initial
history, the surgeon should ask about certain symptoms

because it will aid in selecting the best therapy for the
patient. For example, tenesmus (the constant sensation of
needing to move the bowels) is often indicative of a large
cancer. Constant anal pain or pain with defecation suggests
invasion of the anal sphincters or pelvic floor. Preemptive
procedures such as a diverting colostomy may be required in
patients with these distal painful cancers. Also, cancers
growing into the anal sphincter are not candidates for a
sphincter-sparing procedure. Questions concerning a
patient’s fecal continence should also be discussed before
any therapy. Sphincter-sparing procedures can put a tremen-
dous stress on even the most normal of pelvic floors and
anal sphincters. A history of significant continence prob-
lems should prompt a discussion with the patient concerning
quality of life issues. Sphincter-sparing surgery in these
patients, even if technically possible, often leads to signifi-
cant fecal soiling and the patient may be better served with
a resection and permanent colostomy.

Physical Examination and Rigid 
Sigmoidoscopic Examination

A digital rectal examination (DRE) and a rigid sigmoi-
doscopy are essential to the surgical decision-making process.
Both a proper examination and rigid sigmoidoscopy should
be performed on the initial patient visit unless the patient has
a painful invasive lesion. On DRE, fixation of the lesion to the
anal sphincter, its relationship to the anorectal ring (the col-
lection of muscles that make up the sphincters), and possible
fixation to both the rectal wall and the pelvic wall can be
evaluated. For mid rectal or upper rectal lesions, the DRE and
rigid sigmoidoscopy can help determine how much normal
rectum lies distal to the lower border of the tumor. With the
combination of DRE and sigmoidoscopy at the initial visit,
the surgeon can often determine whether a patient is a candi-
date for sphincter-sparing surgery, whether a temporary
diverting ostomy is likely, and what anorectal function will be
like post-treatment.



Colonoscopy

A colonoscopy should be performed before surgical resection
of a rectal cancer. Colonoscopy allows for confirmation of a
malignancy through biopsy and the diagnosis and possible
removal of synchronous colonic lesions. Synchronous benign
polyps have been reported in 13%–62% of cases and syn-
chronous cancers have been reported in 2%–8% of cases.1–6

Even if a colonoscopy has been recently performed on a
patient, the surgeon should still perform a rigid sigmoi-
doscopy because estimates of the location of the lesion are
often misleading. For example, because of the flexibility of
the colonoscope, a lesion that is described as 15 cm from the
anal verge can sometimes be a close as 5 cm from the anal
verge when evaluated with the rigid scope. Finally, both with
a colonoscope and rigid sigmoidoscope, one should describe
the distance from the lower border of the lesion to a standard
distal landmark. The National Cancer Institute (NCI) consen-
sus group recommends the use of the “anal verge” as the start-
ing point for measuring distance; however, this anatomic
landmark is variable. An alternative is to use the dentate line
as the zero point and measure the distance from the lower bor-
der of the lesion to the proximal border of the anorectal ring.
This distance is essentially a measure of the maximal amount
of rectum that one can resect before considering an APR.

Preoperative Staging

Preoperative staging of a patient with a rectal cancer is
becoming essential in the decision-making process as adju-
vant modalities become increasingly used preoperatively.
Also, the range of surgical procedures that can be offered to a
patient is in part dependent on the preoperative imaging. For
a basic evaluation, all patients should receive a chest X-ray or
chest computed tomography (CT) scan to exclude pulmonary
metastases. One can obtain a carcinoembryonic antigen
(CEA) level. If increased preoperatively, the CEA level
should decrease to the normal range after treatment. CEA can
then be followed postoperatively to detect a recurrence. Most
other laboratory evaluations obtained preoperatively are use-
ful for determining pertinent medical problems but are not
very helpful in staging. By far, the most useful staging for
rectal cancer is abdominal/pelvic imaging with CT, magnetic
resonance imaging (MRI), or ultrasound (US)

Imaging for Rectal Cancer

Pretreatment abdominal and pelvic imaging of the patient
with rectal cancer is necessary in this era because of the
increasing value of preoperative adjuvant therapies. Therapy
differs depending on stage, depth of invasion into the rectal
wall within a stage, size of lesion, and location of the tumor.
In particular, distal and mid rectal cancer treatment manage-
ment will differ depending on the preoperative staging and

imaging. For upper rectal cancers, imaging to determine stage
will often not influence the treatment plan. Many of these
patients with upper rectal tumors will benefit from an LAR
regardless of the stage and may not require neoadjuvant
therapy as often as low and mid rectal cancers.

CT Scans

Differing opinions exist as to whether a CT scan is a useful
routine assessment modality in a patient diagnosed with a rec-
tal cancer. Some would argue that for routine, uncomplicated
malignancies, a CT scan is generally not necessary, because
the information obtained will not usually affect the treatment
plan. This concept is probably more applicable to patients
with colon cancers versus patients with rectal cancers. For
rectal cancer, there may be some merit to a baseline preoper-
ative CT scan for advanced lesions. CT scanning is quite
accurate in assessing rectal tumors that have invaded adjacent
organs. However, for assessment of small primary lesions, CT
scanning has many limitations. CT scans do not effectively
visualize the layers of the rectal wall and so do not help in
evaluating the extent of rectal wall invasion of an early can-
cer. The overall accuracy of CT scanning in determining
depth of invasion is approximately 70%. Additionally,
CT scanning is limited in its ability to determine the presence
or absence of lymph node metastases. Overall accuracy with
CT scanning for assessing lymph nodes in rectal cancer is
only 45%.7–11

The most current CT scanning, especially with dynamic
contrast infusion, has a high accuracy rate in detecting liver
metastases. However, abdominal US, similar to CT scan,
can also detect occult liver metastases and should be used
when the information obtained would alter therapeutic deci-
sions.12 MRI is also very useful in evaluating the liver before
resection.

Endoluminal Imaging

Endoluminal imaging in the form of endoluminal US and
endoluminal MRI has become extremely useful in the accu-
rate preoperative staging of a rectal cancer. These modalities
allow for more precise determination of the depth of invasion
and the presence or absence of mesorectal lymph node metas-
tasis. The knowledge of these factors is critical in determining
the sequence and type of therapy for any given rectal cancer.

Endoscopic US is performed with a probe that is inserted
into the rectum via the anus. The patient usually has taken a
small preparation to clear the rectum of stool. A water-filled
balloon is inflated and pressed against the rectal lesion. A 7.0-
to 10.0-MHz transducer is then used to delineate the layers of
the bowel wall into five distinct lines. Localized cancers
involving only the mucosa and submucosa can therefore be
distinguished from those tumors that penetrate the muscularis
propria or extend through the rectal wall into the perirectal
fat.13 A modified TNM classification has been proposed,14,15
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in which a US stage T1 lesion (uT1) denotes a malignancy
confined to the mucosa and submucosa, a uT2 lesion implies
penetration of the muscularis propria, but confinement to the
rectal wall, a uT3 lesion indicates invasion into the perirectal
fat, and a uT4 lesion denotes a primary rectal malignancy that
invades an adjacent organ. Studies have compared endorectal
US (ERUS)16,17 to DRE17 and have found the US much more
accurate. In a recent metaanalysis review, endoluminal US
was found to be 95% accurate in distinguishing whether a
tumor was confined to the rectal wall (T1, T2) versus invasion
into the perirectal fat (T3 or greater).18

ERUS is less useful in predicting lymph node metastases
with 80%–85% accuracy.19 Endosonographically identified
malignant lymph nodes are generally more hypoechoic in
perirectal tissues.20 However, these results are only seen with
experienced operators.

Two methods of MRI can be used for the evaluation of rec-
tal cancer. One can use the endorectal coil (ecMRI) or the sur-
face coil MRI. The use of the MRI, either the endorectal or
the surface coil, may offer some advantages compared with
ERUS. First, it permits a larger field of view. Second, it may
be less operator and technique dependent. And third, using
the MRI may allow for the study of stenotic tumors.21–24

Similar to ERUS, endorectal MRI (eMRI) can stage small-
volume nodal disease and subtle transmural invasion. In gen-
eral, eMRI has been more helpful in the assessment of
perirectal nodal involvement than T stage. One reason is that
MRI can identify involved nodes on the basis of characteris-
tics other than size.25 Reported accuracy rates of MRI for
nodal staging range from 50% to 95%.24-27

Several series have compared the preoperative staging
accuracy of ecMRI to ERUS in patients with rectal can-
cer.24,26–28 In a report of 89 patients, the overall accuracy for
T staging was similar (81%) for ecMRI and ERUS compared
with only 65% for CT.29 The accuracy for N staging was
equally poor among the three modalities (63%, 64%, and 57%
for ecMRI, ERUS, and CT, respectively). Somewhat similar
results were noted in a series of 49 patients.28 Transmural pen-
etration was predicted by ecMRI with equal sensitivity (89%),
but higher specificity (65% versus 33%) than ERUS. With
both techniques, the predicted N stage had a relatively low
correlation with pathologic N stage (45% versus 53%). In one
report of 21 patients, ERUS seemed to be superior to ecMRI
for determination of pathologic T stage (accuracy 83% versus
40%) because of better differentiation between T1 and T2
tumors. The accuracy for detecting perirectal tumor infiltra-
tion was 80% for ecMRI versus 100% for ERUS.27

The ecMRI is less operator dependent and in answering the
critical question of whether a patient has Stage I versus Stage
II or Stage III disease, ecMRI was 88% accurate. Those
patients who were not staged correctly were usually over-
staged and not understaged.

Double contrast MRI may permit more accurate T staging
of rectal cancer by allowing better distinction among mucosa,
muscularis, and perirectal tissues.30,31 The specificity and

sensitivity of ecMRI to predict infiltration of the anal sphinc-
ter was 100% and 90%, respectively. However, N staging was
not improved with this approach; the sensitivity and speci-
ficity for nodal disease being 68% and 24%, respectively.

Phased-array surface coil MRI may prove to be the option
of choice for staging of more advanced rectal cancers. The
technique has been useful in predicting the likelihood of a
tumor-free resection margin by visualizing tumor involvement
of the mesorectal fascia.32

Preparation of the Rectal Cancer Patient
for Surgery

After the diagnosis and staging of a rectal cancer, a decision
needs to be made regarding optimal method of treatment. The
surgical approach is dependent on the location of the tumor,
its depth of invasion, and whether, in the preoperative evalua-
tion, metastases have been discovered. Whether the patient is
a candidate for a local excision or for a radical resection, the
patient needs to be prepared for the procedure and the anes-
thetic so as to minimize perioperative and postoperative com-
plications. Particular attention needs to be given to the
patient’s medical comorbidities. Unique to colon and rectal
surgery is the need for a bowel preparation.

Bowel Preparation

Before the use of mechanical preparations and perioperative
antibiotics, infection rates after colorectal surgery ranged as
high as 60%.33,34 Currently, there are several methods used to
mechanically cleanse the large intestine. These include a diet
of clear liquids 1–3 days before surgery combined with one of
the following: laxatives, enemas, wholegut irrigation with
saline via a nasogastric tube, mannitol solutions, polyethylene
glycol (PEG) electrolyte lavage solutions, or PEG-based
tablets. In a survey of colon and rectal surgeons in 1990,
almost two-thirds preferred the PEG solutions for their
patients because of the reliability of the cleansing results.35

Many surgeons today continue to use these PEG solutions as
a bowel preparation. There have been two recent metaanaly-
ses that have concluded that mechanical bowel cleansing
before colorectal surgery has no significant impact on periop-
erative infection rates.36,37 Despite these recent studies, we
would still recommend that some type of colonic cleansing
occur before surgery because it is easier to manipulate the
bowel if it is not filled with stool. It should be emphasized that
one should not force a preparation on a patient because the
benefits may be minimal. Furthermore, the choice of prepara-
tion should be selected depending on the individual. For
instance, large-volume lavage solutions should not be used in
patients with gastric emptying problems such as gastroparesis
caused by diabetes. Saline laxatives are often phosphate- or
magnesium-based and should not be used in patients with
renal failure.
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Antibiotic Prophylaxis

After mechanical cleansing of the large intestine, antibiotic
prophylaxis is used to decrease the incidence of postoperative
septic complications, because mechanical cleansing decreases
the total volume of stool in the colon but does not affect the
concentration of bacteria per milliliter of effluent.38 Traditional
prophylaxis uses an oral regimen known as the Nichols/Condon
preparation. This regimen consists of neomycin 1 g and eryth-
romycin base 1 g by mouth at 1:00 PM, 2:00 PM, and 11:00 PM

on the day before surgery.39 Many surgeons have substituted
metronidazole 500 mg for the erythromycin base because it is
bacteriocidal against a greater percentage of gut anaerobes.

Most surgeons use perioperative systemic antibiotics
instead of oral antibiotics for antibiotic prophylaxis. Regimens
need to include coverage for both aerobic and anaerobic gut
bacteria. For long procedures, redosing should be considered
depending on the serum half-life of the antibiotics used. Some
have argued that double prophylaxis with both oral and intra-
venous antibiotics is of benefit in immunocompromised
patients or in patients in whom the dissection is below the
peritoneal reflection.

Other Perioperative Issues

Besides the mechanical and antibiotic preparation of the
bowel, all patients are prepared in the usual manner for major
surgery. Blood loss is usually quite minimal for most elective
colorectal surgery and typically patients are not asked to
donate autologous blood. Cardiac, pulmonary, and nutritional
evaluations are performed when necessary. Perioperative sys-
temic antibiotic coverage is expanded in patients with high-
risk cardiac lesions such as prosthetic heart valves, a history of
endocarditis, or a surgically constructed systemic-pulmonary
shunt, and with intermediate-risk cardiac lesions such as mitral
valve prolapse, valvular heart disease, or idiopathic hyper-
trophic subaortic stenosis.38 Intravenous ampicillin 2 g and
gentamicin 1.5 mg/kg are given 1/2–1 hour before the proce-
dure and for at least one postoperative dose. Oral anticoagula-
tion is stopped, and patients are placed on intravenous
anticoagulation or on Lovenox approximately 5 days before
surgery. The heparin or Lovenox is then stopped at the appro-
priate time before surgery (8 or 12 hours, respectively).
Depending on the individual risk of the patient and the extent
of the operative dissection, anticoagulation is restarted as early
as 8 hours postoperatively, but without a bolus. Careful moni-
toring of the patient’s hematocrit and partial thromboplastin
time are necessary if early reheparinization is instituted.

Anatomic and Biologic Issues

Surgical Anatomy

The type of operation that can be offered to a patient with rec-
tal cancer depends not only on tumor stage, but also on the
location of the tumor in relation to the surgical anatomy.

Surgical anatomy refers to the anatomic landmarks that deter-
mine resectability and sphincter preservation. The NCI con-
sensus on rectal cancer recommended localizing the tumor
relative to the anal verge which is defined as starting at the
intersphincteric groove. Another important landmark defining
the upper limit of the anal canal is the anorectal ring. From the
surgeon’s perspective, the top of the anorectal ring is the
lower limit of a distal resection margin. A large, full-thickness
cancer needs to be located high enough above the top of the
anorectal ring to allow for an adequate distal margin if sphinc-
ter preservation is contemplated. If the dissection is to be car-
ried lower toward the dentate line, then the tumor must be
confined to the mucosa, submucosa, and superficial layer of
the internal sphincter.

Biologic Issues

It is important to understand the clinical biology of rectal can-
cer. “Clinical” biology, means the typical pattern of growth
and natural history of the spread of the disease. Studies have
shown that colon cancer frequently arises in adenomatous
polyps of the colon or rectum. Also, there is a 13%–62% inci-
dence of polyps in patients with carcinoma of the colon or
rectum.40–43 The variation observed in the incidence of coex-
isting adenomas with carcinoma of the colon or rectum
depends in part on the method of study.1,2 Whatever method
used to study the issue, one can clearly say that the vast
majority of carcinomas arise in preexisting adenomas.44–46 In
preparing a patient for surgery, the surgeon should have the
colon completely evaluated preoperatively so as to be able to
operatively treat any synchronous disease that cannot be
removed endoscopically.

The biology of lymph node metastases with invasive rectal
cancer is important to note and is somewhat different from
that of other solid tumors such as breast cancer. Gabriel
et al.47 reported in 1935 that colorectal cancers tend not to
have “skip” metastases. Rectal cancers usually proceeded in
an orderly march from the adjacent mesorectal nodes up the
lymphatic chain to the upper extent of the mesentery along
the inferior mesenteric artery (IMA) and vein systems. From
the surgeon’s perspective, this means that early intervention
along with proper locoregional resection will cure most can-
cers. As part of a multimodality team that now treats most
solid tumors, it must be emphasized to our medical col-
leagues that a rectal cancer is not a systemic disease from the
first abnormal cell division. Aggressive local therapy in the
form of an adequate resection is still the “anchor” to any
therapy.

Surgical therapy may need to be customized in patients
with certain polyposis syndromes or in cancers associated
with inflammatory bowel disease. With both of these condi-
tions, a total proctocolectomy needs to be performed.
Sphincter preservation can be considered in certain patients
but one needs to recognize that any mucosa left intact is at an
increased risk of developing cancer. The anal transitional
zone needs to be biopsied to identify dysplasia. If dysplasia is
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present, then a proctocolectomy with end ileostomy needs to
be performed.

Surgical Procedures: Principles

Resection of the bowel with primary anastomosis was not a
common phenomenon until the late 1940s. Before that time,
surgery of the colon and rectum usually meant a permanent
stoma.48 Recent advances have been made in the surgical
techniques for rectal cancer. The result is that primary resec-
tion and anastomosis without a colostomy or ileostomy is
now the rule rather than the exception.

Palliation should be the goal in a patient for whom cura-
tive resection is not possible. If the patient is a reasonable
operative risk and the extent of metastatic disease is minimal,
then complete but palliative resection of the primary tumor
leads to a better quality of life and prevents many of the dis-
tressing symptoms of an advanced primary lesion such as
obstruction, bleeding, and pain. If the primary lesion is not
resectable, then diversion of the fecal stream can signifi-
cantly improve the patient’s immediate status. Nonoperative
therapy should be considered when there is significant
metastatic disease and the primary tumor is relatively small
and uncomplicated. In this situation, it is likely that the
patient will die of metastatic disease before a complication
from the primary tumor.

Variability in Outcome Based on Surgeon 
and Hospital Volume

The cancer resection margin in the extraperitoneal rectum is
limited by the bony confines of the pelvis as well as by
the proximity of adjacent anterior organs. In some cases,
locoregional recurrence may be inevitable. However,
locoregional failure may also result from incomplete sur-
gery. There is accumulating evidence of variability among
surgeons in local recurrence rates for stage-matched rectal
cancers. McArdle and Hole49 presented a review of 645
patients undergoing colorectal cancer resection at the Royal
Infirmary in Glasgow. They observed significant variability
in patients’ postoperative morbidity, mortality, and ultimate
survival, depending on the surgeon. The proportion of
patients undergoing a curative resection varied from 40% to
76%, operative mortality from 8% to 30%, local recurrence
from 0% to 21%, and anastomotic leak rates from 0%
to 25%.

Hospital volume can also have an impact on colostomy
rates, postoperative mortality, and overall survival as shown
in a series of 7257 patients diagnosed with Stage I–III rectal
cancer between 1994 and 1997.50 When hospitals with the
highest quartile of volume (more than 20 procedures annu-
ally) were compared with those with volumes in the lowest
quartile (fewer than seven procedures annually), there were

statistically significant differences in colostomy rates
(29.5% versus 36.6%), 30-day postoperative mortality
(1.6% versus 4.8%), and in overall 2-year survival (83.7%
versus 76.6%).

The ability to perform sphincter-sparing surgery is also
affected by hospital volume. In the United States Intergroup
0114 trial of 1330 patients with Stage II or III rectal cancer
participating in an adjuvant treatment trial, APR rates
were significantly higher in low-volume hospitals (46%
versus 32% at lowest and highest volume hospitals, respec-
tively).51 Low hospital surgical volume was only an impor-
tant predictor of inferior overall or recurrence-free survival in
patients who did not complete their planned adjuvant
chemoradiotherapy.

Total Mesorectal Excision

Total mesorectal excision in conjunction with an LAR or an
abdominal perineal resection involves precise sharp dissec-
tion and removal of the entire rectal mesentery, including
that distal to the tumor, as an intact unit.52 Unlike conven-
tional blunt dissection, the rectal mesentery is removed
sharply under direct visualization emphasizing autonomic
nerve preservation, complete hemostasis, and avoidance of
violation of the mesorectal envelope. Its rationale is under-
scored by the hypothesis that the field of rectal cancer
spread is limited to this envelope and its total removal
encompasses virtually every tumor satellite. The reduction
of positive radial margins can be reduced from 25% in
conventional surgery to 7% in cases resected by TME.
Furthermore, Adam et al.53 showed that patients with posi-
tive radial margins were 3 times more likely to die and 12
times more likely to have local recurrence than patients
without radial margin involvement.

Conventional surgery violates the circumference of the
mesorectum during the blunt dissection along undefined
planes. This leaves residual mesorectum in the pelvis. The
higher rate of pelvic recurrence in conventional surgery is a
reflection of inadequate resection and residual viable tumor
burden within the pelvis. Several surgical teams using the
TME technique have reported local failure rates ranging from
5% to 7% for Stage II and Stage III cancers.52–56 By contrast,
the North Central Cancer Treatment Group, NCCTG, control
arm consisting of surgery plus radiotherapy had a local failure
rate of 25% and the addition of chemotherapy only decreased
the local failure rate to half that value.57

Of greater importance is the fact that improved local con-
trol seems to be translatable into improved overall survival.
Survival ranges from 68% to 78% are observed among large
published series when this technique is applied.

The meticulous dissection, however, is not without conse-
quence. Prolonged operative time and increased anastomotic
leak rates are noted. Anastomoses 3–6 cm from the anal verge
have led up to 17% leak rates. Some centers are now routinely
fashioning a protective diverting ostomy.
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Conventional rectal surgery is associated with a significant
incidence of sexual and urinary dysfunction. Presumably, this
is related to damage to the pelvic autonomic parasympathetic
and sympathetic nerves by blunt dissective forces.58

Postoperative impotence and retrograde ejaculation or both
have been observed in 25%–75% of cases particularly if lat-
eral wall lymphadenectomy and splanchnic nerve resection
are performed. By contrast, after TME with its careful nerve-
sparing dissection, impotence has been reported in only
10%–29% of cases. A recent prospective study confirms that
autonomic nerve preservation yields good results in terms of
morbidity and functional outcome.59

There are well-recognized points during the rectal dissec-
tion where nerve injury can occur. The most proximal is the
sympathetic nerve plexus surrounding the aorta. These sym-
pathetic nerve trunks are also prone to injury near the pelvic
brim as the bifurcate to each side of the pelvis. Intact nerves
should look like a “wishbone” near the sacral promontory
after a proper dissection. The clinical consequence of an iso-
lated sympathetic nerve injury is retrograde ejaculation. If
one proceeds with a dissection beneath the presacral or
pelvic fascia from the sacral promontory around to the lat-
eral pelvic sidewall, then one can injure both parasympa-
thetic and sympathetic nerves which can result in impotence
and bladder dysfunction. In the lower part of the mid
rectum, the hypogastric plexus and nervi erigentes can be
injured in the anterolateral pelvis. A radial dissection well
outside the lymphovascular bundle which lies adjacent to
the nerve and nerve plexus can also lead to a mixed
parasympathetic and sympathetic injury. This bundle and

the nerve structure are typically located just lateral to the
seminal vesicles in a man or the cardinal ligaments in a
woman. Finally, a dissection anterior to both layers of
Denonvillier’s fascia in a man can also put at risk the nerve
and nerve plexus.

To date, all data are from prospectively gathered series and
comparisons with historical controls. There are no random-
ized control data clearly showing benefits in terms of disease-
specific and overall survival in patients undergoing TME as
opposed to more conventional resection.

Adjuvant therapy has recently been shown to improve the
results of TME surgery. In a two-arm, randomized study com-
paring TME with or without preoperative radiotherapy for
resectable rectal cancer, patients receiving the combined ther-
apy had a lower rate of local recurrence at 2 years. Subset
analysis showed the most significant benefit in node-positive
cancers.60 The “completeness” of the TME also correlated
with prognosis.61 Adjuvant therapy should therefore be con-
sidered in patients undergoing TME surgery with Stage II and
Stage III disease.

Figure 30-1 demonstrates schematically how the dissection
should proceed. Figure 30-2 shows a cross-section of the rec-
tum, the mesorectal fat, and the associated fascia.

Distal Margins and Radial Margins

The extent of resection margins in rectal cancer remains con-
troversial. Although the first line of rectal cancer spread is
upward along the lymphatic course, tumors below the
peritoneal reflection also spread distally by intramural or
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extramural lymphatic and vascular routes. When distal intra-
mural spread occurs, it is usually within 2.0 cm of the tumor,
unless the lesion is poorly differentiated or widely metasta-
tic.62–64 Williams et al,65 in 1983 reported distal intramural
spread in 12 of 50 resected rectal cancer surgical patients. It
was observed that 10 of the 12 had Stage III lesions. Only 6%
had distal intramural spread greater than 2 cm. They con-
cluded a “wet” margin of 2.5 cm was adequate in 94% of the
patients. They noted that only five patients (10%) had tumor
beyond a 1.5-cm margin, and all five of these had poorly dif-
ferentiated, node-positive cancers. Also, the mortality in this
group of patients was attributable to distant metastases, not
local recurrence. All these patients had undergone an APR and
had distal margins of greater than 5 cm. Grinnell62 reported
five cases of extramural retrograde lymphatic spread within
1.5 cm in 93 rectal cancers. He also reviewed 28 patients with
atypical retrograde lymphatic dissemination. All these patients
died within 5 years. He concluded retrograde lymphatic spread
was a poor prognostic sign and more radical operations were
not advantageous. Pollett and Nicholls66 observed no differ-

ence in local recurrence rates whether distal margins of <2 cm,
2–5 cm, or >5 cm were achieved. Finally, in two early studies
from the British literature, surgical pathology of rectal and rec-
tosigmoid cancer demonstrated the clinical biology of extra-
mural lymphatic spread. In the series by Goligher et al.67 from
1951, only 6.5% of patients had metastatic glands below the
primary tumor, whereas 93.5% had no retrograde spread.
Approximately two-thirds of patients with retrograde spread
had metastasis limited to within 6 mm of the distal tumor edge,
and only 2% had metastasis beyond 2 cm. Dukes68 published
similar results in a study of more than 1500 patients with
abdominoperineal cancer.

Further data from a randomized, prospective trial con-
ducted by the National Surgical Adjuvant Breast and Bowel
Project demonstrated no significant differences in survival or
local recurrence when comparing distal rectal margins of <2
cm, 2–2.9 cm, and >3 cm.69 As a result, a 2-cm distal margin
has become acceptable for resection of rectal carcinoma,
although a 5-cm proximal margin is still recommended.70 The
radial margin is more critical for local control.

It seems reasonable to conclude that a 2-cm distal margin
is justified over a 5-cm distal margin. Even smaller distal
margins may be acceptable in certain patients for whom there
is no other option for sphincter preservation. In these cases, a
frozen section analysis of the distal margin must be
performed to confirm a cancer-free margin.

The discussion concerning the distal margin should not be
confused with the issues regarding a TME and the radial mar-
gin. It is now clear that the status of the radial margin is per-
haps the most critical in determining prognosis. Quirke et al.71

in 1986 demonstrated tumor spread to the radial margins of 14
of 52 rectal cancers on whole mount specimens (27%). Twelve
of these 14 patients subsequently developed local recurrence
suggesting that local recurrence is largely a result of radial
spread. Cawthorn et al.55 also documented that tumor involve-
ment of the lateral resection margin correlated with poor prog-
nosis; however, it seemed to correlate more with distant spread
and it was not a useful indicator of local recurrence.

Selection of Appropriate Therapy for 
Rectal Cancer

The management of rectal cancer has become increasingly
complex. Presently, a surgeon has three major curative
options: local excision, sphincter-saving abdominal surgery,
and APR. Ideal candidates for local therapy that preserves anal
sphincter anatomy and function include small T1 lesions
(invasion only into the submucosa) and T2 lesions (invasion
into the muscularis propria). As will be discussed, patients
with T2 lesions probably should not have surgery alone.
Recurrence is high. Preoperative or postoperative adjuvant
chemoradiation is of benefit. At present, patients with T3
lesions (invasion into the perirectal fat) are not suitable candi-
dates for local therapy and should be treated with an appropri-
ate major resection as well as adjuvant therapy in most cases.
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FIGURE 30-2. Transverse diagram of the structures of the mid rectum.
The proper dissection proceeds just outside the mesorectal fat and fas-
cia but with sparing of the neurovascular bundle and hypogastric plexus
that is located anterolaterally along the pelvic sidewall. One or both
layers of Denonvillier’s fascia should be included in males and the
equivalent fascial dissection along the back of the vagina in females.



Certain clinical features also may have an impact on deci-
sions about the appropriate therapy. Patients with physical
handicaps may have significant difficulty in managing a
stoma. Body habitus and patient gender influence the sur-
geon’s ability to perform a sphincter-saving operation
because of pelvic anatomy. Whereas a sphincter-saving pro-
cedure in a multiparous thin female can be straightforward,
performing a low anastomosis in an obese male with a narrow
pelvis can be extremely difficult. A history of pelvic irradia-
tion or nonrectal pelvic malignancy can make a rectal
resection and sphincter preservation more difficult.

In summary, each patient with rectal cancer should be
viewed individually and a technical plan for their resection
customized to their stage, gender, age, and body habitus
(Figure 30-3). With these issues in mind, the technical choices
for a radical resection are discussed below. In all of these
resections, a TME should be performed. Local treatments are
then described in detail.

Techniques of Rectal Excision

Abdominoperineal Resection

The APR was the first radical resection described by Miles in
1908 (reprinted in 1971).72 Miles set out several principles to
be achieved with any radical resection. These principles
included:

● Removal of the whole pelvic mesocolon
● Removal of the “zone of upward spread” in the rectal

mesentery
● Wide perineal dissection
● An abdominal anus
● Removal of the lymph nodes along the iliacs

Four of five of these principles are the anchor of our technique
even today (the dissection along the iliacs is not done routinely).

Candidates for an APR are patients whose tumors are either
into the anal sphincter or are so close to the anal sphincter that
a safe distal margin cannot be obtained. Also, there is a small
subset of patients with mid rectal tumors but with poor conti-
nence that benefit from an APR even though they are techni-
cally sphincter-preservation candidates. There have been
recent reports that obturator/pelvic sidewall lymph nodes are
more often involved in patients with very low rectal cancers.
It has been suggested that these patients should undergo an
extrafascial TME dissection.73 Although there is some merit
to this concept, we describe herein the typical APR with
TME, excision of the sphincter and levators, and creation of a
permanent colostomy.

Position

Usually a patient is placed in the lithotomy position. We often
elevate the mid and upper sacrum off the bed with a blanket

or a towel so that the coccyx is away from the bed and there-
fore able to be more easily prepped into the field.

Incision and Exploration

The abdomen is usually entered through a midline incision. In
thin patients, the incision can often be kept below the umbili-
cus. Low transverse incisions can also be performed as long
as the ostomy site is not compromised. The APR is also a
good application of laparoscopic-assisted surgery. The
abdominal portion of the procedure can be performed using
laparoscopic techniques with extraction of the specimen
through the perineum. It has yet to be shown, however,
whether there is any value added with the laparoscopic-
assisted approach.

The exploration of the abdomen and pelvis should be the
first step after accessing the abdomen. The liver, aortic lymph
nodes, superior hemorrhoidal lymph nodes, iliac lymph
nodes, and the pelvis should all be examined. A large tumor
burden, particularly multiple peritoneal implants, should lead
to a reassessment of the need for resection and perhaps only a
colostomy should be performed.

Mobilization

To excise the whole pelvic mesocolon and “zone of upward
spread,” the sigmoid colon and left colon need to be mobi-
lized. The mobilization begins along the left pelvic brim. The
gonadal vessels, ureter, and iliacs are reflected toward the
retroperitoneum and the colon and mesocolon are pulled
toward the midline. The left colon is mobilized but the splenic
flexure rarely needs to be taken down. The dissection then is
started on the right pelvic brim. Often, one can identify the
sympathetic nerve trunks behind the superior hemorrhoidal
artery (SHA) as one mobilizes the rectal mesocolon away
from the sacral promontory.

Resection and Ligation

After mobilization of the mesentery, the bowel is divided near
the sigmoid colon/left colon junction at right angles to the
blood supply (Figure 30-4). Because a high ligation of the
SHA or of the IMA is planned, the blood supply to most of
the sigmoid colon will be compromised. For most cases, a lig-
ation of the SHA flush with the left colic artery should be per-
formed. A higher ligation of the IMA should be performed if
there is any question of lymph node involvement outside 
the pelvis (e.g., palpable nodes along the SHA up to or
above the left colic artery). The IMA should be ligated flush
with the aorta and the inferior mesenteric vein should be lig-
ated near the ligament of Treitz. A high ligation may also be
required for additional colonic mobilization.

After dividing the bowel, sequential clamps of the sigmoid
vessels are placed and the mesentery is ligated and divided. A
high ligation is performed of the SHA with care being taken
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FIGURE 30-3. Treatment options for rectal cancer depending on stage and location.
Stage I (T1N0, T2N0—The cancer is confined to the rectal wall and no nodes are involved)
● Distal rectal cancers: T1 (invasion into the submucosa only)

■ Local excision
■ Radical resection, often an APR
■ Adjuvant therapy is usually not recommended.

● Distal rectal cancers: T2 (invasion into the muscularis propria)
■ Local excision with preoperative or postoperative adjuvant therapy
■ Radical resection without adjuvant therapy, often an APR

● Mid rectal cancer: T1
■ TEM
■ Radical resection, usually an LAR with low anastomosis. A temporary proximal diverting ostomy is often required.
■ Adjuvant therapy is usually not recommended.

● Mid rectal cancer: T2
■ TEM with either preoperative or postoperative adjuvant therapy
■ Radical resection similar to a T1 cancer
■ Adjuvant therapy is not recommended if a radical resection is performed but is recommended after a TEM resection.

● Upper rectal cancers: T1 and T2
■ LAR

Stage II and Stage III cancers [Stage II cancers have invasion into the mesorectal fat (T3) but no involved mesorectal lymph nodes. Stage III
cancers are any rectal cancer (T1, T2, or T3) but with involved lymph nodes.]
● Distal rectal cancers

■ Preoperative adjuvant therapy is most often recommended followed by a radical resection, usually an APR.
■ If preoperative imaging does not clearly define the stage of the cancer, resection can be done first followed by postoperative adjuvant

therapy.
● Mid rectal cancers

■ Same as above for distal rectal cancers except an LAR is usually performed instead of an APR.
● Upper rectal cancers

■ LAR, with either preoperative or postoperative adjuvant therapy

Stage IV cancers
● Treatment for any cancer is dependent on the extent of metastasis. With better surgical and medical treatments for metastatic disease,

locoregional control of the primary should be aggressive and similar to the above recommendations except in the most advanced cases.

(Key: LE, local excision; short XRT, short-course radiation therapy given 2 times a day for 5 days in larger fractions; ChXRT, long-course
therapy given in 30 smaller fractions over 6 weeks in combination with chemotherapy)



to not injure the ureters, and also to make sure that the sym-
pathetic nerve trunks are preserved.

The TME

A successful TME starts with the proper ligation of the SHA
or IMA. As one dissects down toward the sacral promontory,
the sympathetic nerve trunks are identified. The dissection
plane is just anterior or medial to these nerves. Using the
cautery or scissors, the nerves are reflected toward the pelvic
sidewall while the mesorectal fascia surrounding the mesorec-
tal fat is kept as an intact unit. The dissection starts posteriorly
and then at each level proceeds laterally and then anteriorly. In
the mid rectal area along the lateral sidewalls, one can some-
times see the parasympathetic nerves tracing anteriorly toward
the hypogastric plexus. The plexus is usually on the anterolat-
eral sidewall of the pelvis, just lateral to the seminal vesicles
in the man and the cardinal ligaments in the woman. There is

often a tough “ligament” that traverses the mesorectum at this
point. It theoretically contains the middle rectal artery.
However, in a study by Jones et al.,74 this artery is only pres-
ent to any significance about 20% of the time.

The anterior dissection is perhaps the most difficult. In
men, one should try to include the two layers of
Denonvillier’s fascia. This fascia is composed of peritoneum
that has been entrapped between the seminal vesicles and
prostate anterior and the rectum posterior (Figure 30-5). In
woman, the peritoneum at the base of the pouch of Douglas is
incised and the rectovaginal septum is then separated.

If done properly, the mesorectum begins to appear as a
bulky bilobed structure. As one progresses distally beyond the
mid rectum, the mesorectal fat begins to attenuate. At the
pelvic floor there is often only a thin layer of mesorectal fat
around the bowel.

The Perineal Dissection

As the abdominal procedure proceeds distally, the perineal
dissection can commence. Before the preparation and draping
of the patient, the position of the perineum is ensured so as to
allow a wide elliptical incision around the anus. The rectum is
usually cleared of any stool or residual preparation and the
anus is sewn closed. The incision for the perineal dissection
starts anteriorly at the perineal body, goes laterally to the
ischiorectal spines, and then finishes posteriorly at the tip of
the coccyx. After incising the skin and subcutaneous
ischiorectal membrane and fat, the levators are then encoun-
tered. The perineal surgeon then coordinates their dissection
with the abdominal team in the posterior precoccygeal plane.
A pair of long scissors is used to divide the ligaments in the
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FIGURE 30-4. The vascular supply of the sigmoid and rectum. A typ-
ical ligation is performed at the junction of the SHA and left colic
artery. In patients with a clinical suspicion of positive nodes at the
level of the IMA or if vascular mobilization is needed for the left and
transverse colon, then a ligation of the IMA is performed at the aorta.

FIGURE 30-5. Sagittal view of the rectum, bladder, Denonvillier’s fas-
cia, and the prostate. The dissection should proceed anterior to one
or both layers of Denonvillier’s fascia.



posterior midline behind the rectum. Once a connection has
been opened, the perineal surgeon places their finger above
the levators and “hooks” them down toward the perineal field.
The levators are then divided with the cautery. The dissection
starts posteriorly and then proceeds laterally and anteriorly.
Often it is best to complete the anterior dissection after the
proximal portion of the specimen has been everted out to the
perineal surgeon. The remaining attachments in the anterior
plane are then divided with the cautery. Once the specimen is
removed, hemostasis is ensured with the cautery or
absorbable figure-of-8 sutures. Typically there are vessels that
need to be ligated in the crease between the lateral prostate
and the pelvic floor.

After irrigating the pelvis, one reapproximates the residual
levators with absorbable sutures and then the subcutaneous
fat, ischiorectal fat, and skin are closed in several layers.
Drains in the pelvis can be brought out through the pelvis or
via the abdomen.

Closure

With the specimen removed, attention is turned to creating an
ostomy. Ideally, the patient has been marked by a certified
ostomy therapist preoperatively. The end of the colon is care-
fully cleaned of any fat. The skin is divided in a circular shape
at the ostomy site. A core of fat is removed from the subcuta-
neous tissues. The fascia is divided in a cruciate manner. The
muscle is split but not divided, and then the peritoneum is
incised. The hole is made wide enough to accommodate the
bowel and the accompanying mesentery. The bowel should
then be brought up through the opening so that it is 1–3 cm
higher than the skin.

After creating the ostomy, pelvic drains are placed. These
keep fluid from leaking through the perineal closure and
allow for better healing and a reduced risk of a perineal her-
nia. The midline fascial opening is then closed and the skin
approximated. After skin closure and placement of the dress-
ing, the ostomy is then matured.

LAR with Sphincter Preservation

Sphincter-sparing procedures for resection of mid and some
distal rectal cancers have become increasingly prevalent as
their safety and efficacy have been established. The advent of
circular stapling devices is largely responsible for their
increasing popularity and utilization. An LAR involves dis-
section and anastomosis below the peritoneal reflection with
ligation of the superior and middle hemorrhoidal arteries. An
extended LAR indicates complete mobilization of the rectum
down to the pelvic floor with division of the lateral ligaments
and posterior mobilization through Waldeyer’s fascia to the
tip of the coccyx. Additionally, there is dissection of the
plane between the anterior rectal wall and the vagina in a
female patient and dissection of the plane between the rectum
and the prostate in a male patient to a level distal to the

inferior margin of the prostate gland. As long as the surgeon
can obtain a distal margin of at least 2 cm, an anastomosis can
be considered appropriate if technically feasible. Body habi-
tus, adequacy of the anal sphincter, encroachment of the
tumor on the anal sphincters, and adequacy of the distal mar-
gin are all factors in determining the applicability of a sphinc-
ter-sparing operation.

Coloanal Anastomosis

The ultimate procedure in sphincter-saving operations is the
ultra LAR with coloanal anastomosis. This operation pre-
serves the sphincter mechanism in patients with very low-
lying rectal cancer in whom the distal margin is at the
minimally acceptable level yet adequate for cancer clearance.
These operations are reserved for patients who have a distal
rectal cancer that does not invade the sphincter musculature
and in whom a standard extended LAR is technically not
possible. After an adequate distal margin is achieved, the rec-
tum is transected at the level of the pelvic floor musculature.
The remaining anal mucosa between the dentate line and the
level of transection of the pelvic floor can then be “stripped”
and an anastomosis between the colon and the anus is per-
formed to restore continuity. Alternatively, the procedure can
be started at the dentate line with a tubular mobilization of
the distal rectum in the intersphincteric groove. This perineal
resection can proceed up to the superior margin of the pub-
orectalis muscle before dissecting into the pelvis and con-
necting with the pelvic and abdominal dissection. The
procedure usually requires full mobilization of the splenic
flexure, such that the vascular supply of the left colon now
based on the middle colic vessels can reach the distal pelvis.
The coloanal anastomosis can also be done with a colonic
J pouch. Because of the larger capacity of the J pouch
construction, anorectal function is thought to be improved,
especially early after the surgery. The J pouch is created by
folding the distal end of the colon back on itself appro-
ximately 5–8 cm and then creating a common channel
(Figure 30-6). The actual anastomosis to the anus is then
done from the apex of the J in side to end manner. An alter-
native to the colonic J pouch is the coloplasty. This technique
is similar in concept to a stricturoplasty. The distal colon is
divided in a longitudinal direction for 8–10 cm starting 4–6
cm from the distal edge of the pedicle. The longitudinal inci-
sion is then approximated transversely making a larger reser-
voir capacity (Figure 30-7). The technique can decrease
frequency in the early postoperative period but it has been
associated with an increased number of anastomotic leaks.
A proximal diverting stoma is advisable because of the
potential for an anastomotic leak or vascular compromise of
the left colon. Contraindications to the procedure include
baseline fecal incontinence from deteriorated anal sphincter
muscles; tumor invasion of the anal sphincter musculature or
rectovaginal septum; tenesmus; and technical factors such as
body habitus, tumor location, and tumor size.
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Local Excision

Although the LAR and the APR are the mainstays of therapy
for many distal rectal cancers, the radical resection is associ-
ated with significant morbidity and mortality. A review of the
literature showed that mortality rates for the APR range from
0% to 6.3%,75,76 with some studies having a 61% incidence of
postoperative complications.77 The majority of these compli-
cations are urinary dysfunction and perineal wound infections,
with rates as high as 50% and 16%, respectively.78 In our expe-
rience, the incidence of major wound complications was

10%.79 Radical surgery, especially the APR, leads to a signifi-
cant change in body image and social habits. In a patient sur-
vey performed in 1983 by Williams and Johnston,80 66% of
patients complained of significant leaks from their stoma
appliances, 67% experienced sexual dysfunction, and only
40% of patients who were working preoperatively returned to
their jobs after their operation. Also, radical surgery does not
guarantee a recurrence-free survival. The 5-year survival rate
in the National Cancer Data Base for Stage I disease is 78%.81

The complication rates, the change in body image with a
colostomy, and the improvements in patient selection second-
ary to innovations in preoperative imaging modalities have led
to a renewed interest in local excision of rectal cancers.

History

The first descriptions of local excision for rectal cancer date
back to the late 1800s. At this time, there was little knowledge
of the natural history of rectal cancer, and local excisions
were viewed as the safest approach. In 1908, Miles72 noted a
high recurrence rate associated with local excision and devel-
oped a radical resection that was in keeping with the onco-
logic principles of the time. It was believed that radical
resections such as Miles’ APR provided the best opportunity
for cure, and this radical resection quickly became the stan-
dard of care despite its increased morbidity and mortality over
local excisions.

The first significant series published describing the use of
local excision for rectal cancer was by Morson and col-
leagues82 at St. Marks Hospital in London. Local excision had
been used on patients who had either refused a colostomy or
were deemed medically unfit for a radical operation second-
ary to comorbidities. In this series, they reported at the time
of excision 91 patients with negative margins, and in the
patients with negative margins only two had local recurrence
whereas one had a distal recurrence. However, for the 69
patients with positive margins, 13 had a local recurrence and
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FIGURE 30-6. Construction of a colonic J pouch after an ultra LAR.
The distal colon pedicle is folded back on itself to make a “J.” A com-
mon channel is then created using a stapling device that will staple and
divide. A larger reservoir is then created. The J pouch is then anasto-
mosed to the anus using a circular stapler or in a hand-sewn manner.

FIGURE 30-7. Construction of a coloplasty. The bowel is divided in a longitudinal manner as shown and resutured transversely to create a
larger reservoir capacity.



one had distant recurrence. Most of the patients who under-
went a local excision had T1 lesions. With these results, a
“policy” was proposed to offer local excision to carefully
selected patients with early small distal rectal cancers with
well or moderately differentiated tumors.82 These results
prompted a renewed interest in local excision because they
showed that local recurrence and survival rates were similar
to those of APR for these small distal cancers, whereas the
morbidity was greatly reduced.

Preoperative Evaluation

Proper patient selection remains the key to successful local
excision of rectal cancers. The retrospective literature shows
that there is a direct correlation between local recurrence and
specific pathologic tumor features including depth of inva-
sion, lymphatic invasion, histologic grade, and most impor-
tantly clear negative margins at the time of resection. In the
past, preoperative evaluation relied solely on the DRE, which
was found to have some success in demonstrating depth of
invasion.83,84 Recent studies have refuted this evidence,85 and
there are currently a number of imaging studies that can aid in
the preoperative staging of rectal cancers, including ERUS
and eMRI.

Preoperative evaluation begins with a thorough history and
physical, taking care to note sphincter function, because local
excision in the setting of poor preoperative sphincter function
may be inappropriate. A digital rectal examination should be
performed to assess the distance of the tumor from the anal
verge, as well as its size and mobility. Tumors amenable to
local excision should be <4 cm in diameter and occupy <40%
of the bowel circumference. The distance of the tumor from
the dentate line is important, because it will dictate which
approach should be taken. Tumors <5 cm from the dentate are
amenable to resection via a transanal procedure, whereas
tumors in the middle third of the rectum may require a
transcoccygeal approach or transanal endoscopic micro-
surgery (TEM). Immobile tumors are likely transmural, and
thus not candidates for local excision. The overall health of
the patient must be taken into account, because patients who
are considered medically unfit for a major resection are often
good candidates for local excision.

Imaging for rectal cancer has already been discussed.
Suffice it to say that imaging is especially critical in selecting
patients for a local excision. The best candidates have either a
T1N0 or a T2N0 lesion. For the T2 lesions, local excision
alone is not sufficient as therapy alone, and either preoperative
or postoperative adjuvant therapy should be added. The selec-
tion criteria for a local excision are summarized in Table 30-1.

Technique

Historically, there are three approaches to local excision of
rectal cancer: transanal, transcoccygeal, and transsphincteric.
The transsphincteric approach has been associated with fecal

incontinence secondary to sphincter dysfunction, and thus has
fallen out of favor. Recently, a newer technique, TEM, has
provided a minimally invasive option for local excision which
also allows the operator to reach lesions that are located more
proximally and would have required a transcoccygeal or
transsphincteric approach in the past.

Transanal Excision

Local excision can be accomplished via a transanal approach
for the majority of low rectal cancers. In our prospective study
of 48 local excisions for rectal cancer, 33 were performed
using a transanal approach.86 Before local excision, all
patients should receive a full mechanical and antibiotic bowel
preparation. After induction of anesthesia, the patient is
flipped over and placed in the prone-jackknife position, with
the buttocks taped apart. A pudendal nerve block should then
be administered, which aids in postoperative pain control and
more importantly relaxes the sphincter complex. An anal
retractor alone or in combination with a retractor with self-
retaining hooks are then used to dilate the anus and expose the
lesion. Once adequate visualization has been obtained, trac-
tion sutures are often placed 1–2 cm distal to the tumor, and
the line of dissection is marked on the mucosa using elec-
trocautery. This line of dissection should be approximately
1–2 cm from the border of the tumor circumferentially
(Figure 30-8). If visualization is not initially adequate, serial
traction sutures should be used to prolapse the lesion into the
field of view. Next, the electrocautery is used to make a full-
thickness incision along the previously marked mucosa
(Figure 30-8B). Upon completion of this incision, the perirec-
tal fat should be visible beneath the lesion to confirm a full-
thickness excision. In anterior lesions, care must be taken not
to injure the back wall of the vagina in females, or the prostate
in males. The lesion is then excised leaving visible perirectal
fat at the base of the lesion. The defect in the bowel wall is
then closed transversely using interrupted 3-0 polyglycolic
sutures.

The complications most closely associated with transanal
excisions include urinary retention, urinary tract infections,
delayed hemorrhage, infections of the perirectal and
ischiorectal space, and fecal impactions. However, the overall
incidence of these complications is quite low, and the mortal-
ity rate is 0% in most series.
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TABLE 30-1. Properties of distal rectal adenocarcinoma amenable to
local excision for curative intent124

Physical features
Tumors <4 cm in diameter
Tumor <40% of bowel circumference
Tumor within 10 cm of dentate line
Tumor freely mobile on digital rectal examination

ERUS
T1, T2 lesions
No regional lymph node involvement



Transcoccygeal Excision

The transcoccygeal approach was used historically over the
transanal approach for larger, more proximal lesions. It was
originally popularized by Kraske who found it beneficial
when operating on lesions within the middle or distal third of
the rectum. This approach is especially useful for lesions on
the posterior wall of the rectum, but can certainly be used for
anterior or lateral lesions as well. In our series, the transcoc-
cygeal approach was used where the distal margin was
approximately 4.8 cm from the dentate line as compared with
3.0 cm for the transanal approach.86

All patients should undergo a full antibiotic and mechani-
cal bowel preparation the day before surgery. The patient is
again placed in the prone-jackknife position with the buttocks
taped apart after the induction of general anesthesia. The tape
will be released for closure to facilitate the approximation of
the subcutaneous tissues and skin. Unlike the transanal
approach, a pudendal block is not required, because the
sphincters do not require relaxation. The patient is prepped
and draped in a sterile manner with povidone-iodine solution,
and an incision is made in the posterior midline adjacent to
the sacrum and coccyx down to the upper border of the pos-
terior aspect of the external sphincter. The coccyx, which
along with the anal coccygeal ligament lies immediately deep
to the skin and subcutaneous tissue, is removed to improve
exposure. To do so, the anal coccygeal ligaments and other
attachments are cauterized from each side and from the lower
edge of the coccyx. The dissection then proceeds along the
undersurface, anterior edge, of the coccyx until a cutting wire
can pass through the sacral coccygeal joint. The coccyx is

then removed with occasional bleeding from an extension of
the middle sacral artery, which is easily controlled with elec-
trocautery. The levator ani muscles will now be visible at the
base of the wound and should be separated in the midline,
exposing a membrane that resides just outside of the perirec-
tal fat. Division of this membrane allows for complete mobi-
lization of the rectum within the intraperitoneal pelvis.

For posterior-based lesions, the distal margin of the tumor
can be palpated via a rectal examination, and then the
mesorectum and rectum are transected at a point 1–1.5 cm dis-
tal to the tumor (Figure 30-9). The excision is then completed
with a 1-cm margin surrounding the lesion. For posterior
lesions, the transcoccygeal approach allows for the removal of
perirectal nodes that lie in the surrounding mesorectal tissue.
For anterior lesions, a posterior proctotomy is made, and then
the lesion is approached under direct vision, again excising the
lesion down to the perirectal fat with a 1-cm margin (Figure
30-10). After removal, the specimen is reoriented for the
pathologist and all the rectal incisions are closed in either a
longitudinal or transverse manner to avoid narrowing of the
rectum, using an absorbable suture. An air test should be per-
formed, filling the operative field with sterile saline, and insuf-
flating air in the rectum in order to check for air leaks in the
suture line. Once these air leaks are controlled, the levator ani
is reapproximated in the midline, and the anal coccygeal liga-
ment is reattached to the sacrum. The operation is completed
with closure of the skin and subcutaneous tissue.
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FIGURE 30-8. Transanal excision. A A transanal excision is per-
formed by marking out a 1 cm or greater margin around the tumor.
B A full-thickness excision is then performed to obtain adequate
radial as well as lateral margins. C The specimen is then oriented
accurately for the pathologist.

FIGURE 30-9. Transcoccygeal excision. For posterior lesions using a
transcoccygeal or “Kraske” approach, one can palpate the lower
border of the tumor to ensure an adequate distal margin.



An unfortunate complication of this procedure is the
development of a fecal fistula that extends from the rectum to
the posterior midline incision. The incidence of this
complication ranges from 5% to 20%,86–88 and most heal
after temporary diversion of the fecal stream via a loop
ileostomy or colostomy. For this reason, the Kraske approach
is used much less frequently than other methods for local
treatment.

Transsphincteric Excision

The transsphincteric approach developed by York and Mason
involves the complete division of the sphincters and the pos-
terior wall of the rectum. The procedure starts similarly to the
Kraske transcoccygeal approach, except the levator ani and
the external sphincter muscles are divided in the midline.
These muscles are carefully tagged so that they can be reap-
proximated exactly at the end of the procedure. Care must be
taken to remain in the midline to avoid the nerve supply to the
sphincters that lie in a posterolateral position bilaterally. Once
the lesion is removed, the rectum, sphincters, and overlying
musculature are closed in a careful stepwise manner. This
procedure has an increased risk of incontinence secondary to
sphincter dysfunction. Because the exposure provided from
this approach is similar to that from the Kraske procedure,
which carries less of a risk of incontinence, there are very few
indications for this technique.

Transanal Endoscopic Microsurgery

TEM was first described in 1984 by Gerhard Buess of
Tubingen, Germany.89 The surgery is performed with the use
of a special resectoscope which is 4 cm in diameter and avail-
able in lengths of both 12 and 20 cm. The scope is inserted
with an obturator in place, which is then removed and
replaced with an air-tight glass faceplate. The rectum is then
manually insufflated, such as in rigid sigmoidoscopy, and the
lesion is identified and centered in the field. The scope is then
secured in position with the aid of a support arm that is
attached to the operating table. The glass faceplate is then
removed and replaced with a working adapter that contains
four instrument ports and a fifth port for the stereoscope
which is connected to a camera and projected onto a monitor.
Carbon dioxide is then insufflated at low pressure (10–15 cm
H2O) to distend the rectum and allow for visualization of
the lesion.

Once setup is complete, the operation proceeds in a manner
similar to a transanal excision using a variety of special endo-
scopic instruments, which are introduced through the four ports
in the working adapter. We begin with an injection of 1:100,000
solution of epinephrine in the submucosal plane around the
lesion to aid with hemostasis. The margin of resection is then
marked 1–1.5 cm circumferentially around the lesion using
electrocautery. The lesion is then grasped and the excision pro-
ceeds along the previously marked line through the full thick-
ness of the rectal wall and into the perirectal fat. The specimen
is removed by temporarily removing the faceplate after com-
plete excision. The defect is then closed using 3-0 long-lasting
absorbable suture in a continuous or interrupted manner.

TEM allows for local excision of proximal rectal lesions
that are not accessible via the transanal, transsphincteric, or
transcoccygeal approaches. Despite favorable results of this
relatively new technique, it has not gained widespread popu-
larity secondary to the expense of the equipment, lack of
familiarity with the equipment and setup, and complexity of
the TEM operating system.

Outcomes: Retrospective Studies

The majority of the literature for local excision of rectal can-
cer comes from small retrospective reviews from single insti-
tutions. These studies are difficult to interpret because there is
no uniform approach among the reviews. The length of
follow-up varies from study to study, and many combine
patients with tumors of different depth, positive margins, and
different forms of local therapy including snare cautery and
fulguration.

These retrospective reviews report a local recurrence rate of
5%–33% and survival rates of 57%–100%90–94 (Table 30-2).
These studies demonstrate that patients with superficial
tumors and negative margins at the time of resection have low
recurrence rates and a very good prognosis. Although these
studies are not conclusive, they do suggest that local excision
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FIGURE 30-10. Transcoccygeal excision. Anterior lesions need to be
approached by first making a posterior proctotomy and then excising
the lesion through the rectum. The anterior and posterior walls of the
rectum then need to be repaired, usually in a transverse manner in
order to maintain the lumen diameter.



may provide adequate oncologic control with considerably
lower morbidity and mortality rates than APR for select dis-
tal rectal cancers.

Local Excision and Adjuvant Therapy

Local recurrence continues to be a major source of morbidity
and mortality after both local excisions and radical resections
for rectal cancer. The major risk factors for recurrence include
the depth of invasion of the primary tumor, positive surgical
margins, histologic grade of the tumor, and the presence of
tumor in the regional lymph nodes. The addition of adjuvant
or neoadjuvant radiation has been shown to decrease these
local recurrence rates, and there is increasing evidence that
chemoradiation may have a beneficial effect on survival. One
of the major shortcomings of local excision is the inability to
pathologically assess the regional lymph nodes. Microscopic
disease can be present in the regional lymph nodes in up to
12% of T1 lesions, 22% of T2 lesions, and 58% of T3 and T4
lesions.95,96 This microscopic disease may lead to local recur-
rence if left untreated. These findings have caused many
observers to advocate the use of postoperative radiation after
local excision in an attempt to eradicate any nodal disease,
especially in more aggressive tumors with some of the risk
factors previously mentioned. It also further emphasizes the
need for preoperative ERUS or eMRI to identify patients with
nodal disease who may be inappropriate for local excision.

Similar to the studies for local excision alone, many of the
studies involving local excision combined with pre- or
postoperative chemoradiation are small retrospective single-

institution studies, and thus are difficult to interpret (Table 
30-3). The patient population, radiation and chemotherapy
protocols, and tumor characteristics are highly variable
among these studies. The survival rates for these studies range
from 33% to 100% depending on tumor stage and the use of
adjuvant therapy. However, local recurrence rates are
decreased when compared with local excision alone, ranging
from 0% to 15% for T1 and T2 lesions, and 0% to 20% for T3
lesions.76,91,94,97–99

Prospective Studies

Unfortunately, there are very few prospective studies that use
local excision for distal rectal adenocarcinoma with or with-
out chemoradiotherapy (Table 30-4). We treated 48 patients
with rectal adenocarcinoma via local excision, using postop-
erative chemoradiation for all T2 and T3 lesions. Over a mean
follow-up period of 40.5 months, we found an overall survival
of 93.8%, with recurrence rates by stage of 0% for T0 lesions,
9.5% for T1 lesions, 0% for T2 lesions, and 40% for T3
lesions. Of note, local recurrence was seen in three of five
patients with lymphatic invasion and two of two patients with
positive margins at the time of local excision.86 From our
results, we concluded that surgery alone was adequate for T1
lesions, whereas T2 lesions required a combination of surgery
and chemoradiation for adequate results, provided that there
were negative margins and no lymphatic involvement. If
either of these characteristics were present, we recommended
the addition of chemoradiation for T1 lesions, and radical
resection for T2 lesions.
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TABLE 30-2. Series of local excision alone (retrospective series)

Author No. of patients Treatment arms Follow-up Recurrence local Survival

Koscinski 58 (26 T1 and 32 T2) 47 TA, 6 TC, 5 TEM Mean of 48 mo for T1, 5% T1, 100%
Stage I and 59 mo T2, 28% T2, 87.5%
for Stage II

Mellgren 261 (All T1 and T2) 108 LE via TA; 153 Mean of 52.8 mo T1 estimated, 18% T1, 72% (LE), 80% 
et al.93 via APR (LE), 0% (APR) (APR)

T2 estimated, 47% T2, 65% (LE), 81% 
(LE), 6% (APR) (APR)

Horn 38 (17 T1, 14 T2, 7 3 endoscopic Median of 50 mo T1, 0% T1, 100%
requiring APR polypectomy, 35 T2, 43% T2, 82.6%
after LE) TA, 5 salvage APR

Gall 84 (54 T1, 19 T2, 11 T3) 16 endoscopic Median of 77.5 mo T1, 11% (LE), 0% T1, 74% ± 15% (LE), 
et al.121 via LE; 383 APR polypectomy, 68 LE, (APR) 100%–2% (APR)

383 APR T2, 22% (LE), 5% T2, 68% ± 24% (LE), 
(APR) 76% ± 11% (APR)

Morson 143 (115 T1, 20 T2, 143 LE; only 91 with 2/91 (2%) with Corr. 5 y of 100% 
et al.82 7 T3) negative margins negative margins with negative margins

13/69 (19%) with Corr. 5 y of 83%–96% 
positive margins with positive margins

Whiteway 46 (13 T1, 18 T2, 46 TA and TSp; 27 for Approximately 8 (17%) Cancer specific survival 
15 T3) cure, 6 disseminated of 87%

disease; 13 for high 
risk

Source: From Ref. 124.
LE, local excision; TA, transanal excision; TC, transcoccygeal excision; TSp, transsphincteric excision.



Ota100 published results on a study of 46 patients with a
median follow-up time of 36 months. In this study, all patients
received postoperative radiation, whereas T3 patients also
received chemotherapy in addition to their radiation treat-
ments. He reported a 6.5% local recurrence rate and a 3-year
survival rate of 93%.

Steele et al. published a multicenter, prospective trial of
local excision for rectal cancer in 110 patients.81 All of these
patients were thoroughly screened preoperatively to ensure
that their tumors were within 10 cm of the dentate line, <4 cm
in size, and involved <40% of the circumference of the bowel
wall. Furthermore, all patients had to be N0M0, and statisti-
cal analyses were only performed on patients with negative
margins at the time of resection. Patients were treated with
postoperative chemoradiation only if they had T2 lesions.
They published survival rates of 87% and 85% for T1 and T2

lesions, respectively, with an overall survival rate of 85%.
They also found an overall disease-free survival rate of 78%,
with 84% for T1 lesions, and 71% for T2 lesions. These data
compare very favorably with APR, with a 5-year survival rate
of 70% for Stage I disease. Unfortunately, the retrospective
APR data are not separated into T1 and T2 lesions, making
comparison difficult.

Transanal Endoscopic Microsurgery

Because TEM is still a relatively new technique, the data sup-
porting its use are still being compiled. There are a few small,
single-institution, retrospective, and prospective studies
describing the use and outcomes of TEM for the excision of
rectal cancer.101–103 In general, these studies show survival and
recurrence rates ranging from 83% to 100% and 0% to 27%,
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TABLE 30-3. Local excision plus XRT (retrospective series)

Author No. of patients Treatment arms Follow-up Local recurrence Survival

Wong 25 21 TA, 4 endoscopic Median 72 mo (minimum 6/25 (24%) Crude 5-y survival 
et al.19 polypectomy or fulguration, of 36 mo) 96%

all got 50 Gy XRT postop
Mendenhall 67 (34 T1, 12 T2, 2 T3) 65 TA, 2 TC Median 65 mo (6–273 mo) T1 = 11% T1 = 76%

et al.99 48 received 45–60 Gy T2–3 = 25% T2–3 = 77%
XRT postop

Bailey 63 (35 T1, 18 T2, 10 T3) 63 LE Median 44 mo (12–130) 4/53 (7.5%) Crude 5-y survival 
et al.97 34 XRT, 45–50 Gy 74.3%

Chakravarti 99 (58 T1, 41 T2) 52 LE alone Median 51 mo (4–162 mo) LE alone = 11% T1, Relapse-free 5-y 
et al.91 67% T2 survival

47 LE plus 45–64.8 GY LE + CRT = 0% LE alone = 80% T1, 
XRT (45 postop, 2 preop) T1, 15% T2 33% T2
33 also had 5-FU LE + CRT = 65% T1, 

76% T2
Paty 125 (74 T1, 51 T2) 125 LE Median 80.4 mo T1 = 17% 10-y survival of 74% 

et al.94 for T1 and 72% 
for T2

31 received 45–54 Gy and 
15 of them got 5-FU T2 = 26%

Willett et al. 56 (34 T1, 22 T2) 45 TA or TSp, 10 TC, 1 Median 48 mo Since 1985, 0/20 Actuarial 5-y 
et al.98 fulguration, 30 received patients after recurrent-free 

45 Gy postop XRT. Since chemoradiation survival of 72%
1986, received 5-FU

Source: From Ref. 124.
LE, local excision; TA, transanal excision; TC, transcoccygeal excision; TSp, transsphincteric excision; Gy, gray; CRT, chemoradiation therapy; XRT, radia-
tion therapy.

TABLE 30-4. Local excision plus adjuvant therapy (prospective series)

Author No. of patients Treatment arms Follow-up Local recurrence Survival

Ota100 46 LE Median 36 mo 3/46 (6.5%) Overall 3-y survival 93%
Postop XRT (53 Gy) (18–73) All T3’s
5-FU for 7 T3’s, 1 T2

Bleday 48 (21 T1, 21 T2, 6 T3) Postop XRT 54 Gy and 5-FU
et al.86 /500 mg/M2 day 1–3, 28–30 

for T2, T3 lesions Mean 40.5 mo 4/48 (8%) Overall 3-y survival 93.8%
Steele 110 (59 T1, 51 T2) Postop XRT 54 Gy and 5-FU/

et al.81 500 mg/M2 day 1–3, 29–31 
for T2 lesions Mean 48 mo T1, 3/59 (5.1%) Overall 6-y survival 85%

T2, 7/51 (13.7%)

Source: From Ref. 124.



respectively. These rates are equivalent to those seen for
transanal excision, but again comparison is difficult because
of the differences in patient population, adjuvant therapy, and
tumor characteristics (Table 30-5).

Recommendations

Patient selection is arguably the most important factor for
obtaining comparable oncologic results with local excision or
TEM versus APR in the treatment of low rectal cancers. All
patients should receive a thorough history and physical
including a digital rectal examination to assess the distance of
the tumor from the anal verge, as well as its size and mobil-
ity. Ideally, tumors should be <4 cm in diameter and occupy
<40% of the bowel circumference. Tumors within 5 cm from
the dentate are amenable to resection via a transanal proce-
dure, whereas more proximal tumors may require a TEM or
transcoccygeal approach if an LAR is not feasible. Immobile
tumors are not candidates for local excision because they are
likely transmural. The overall health of the patient must be
taken into account, because medically unfit patients are often
good candidates for local excision. Even T2 and T3 lesions in
these patients can be locally excised, accepting a higher rate
of local recurrence for lower rates of morbidity and mortality.
In this setting, these patients should receive adjuvant
chemoradiotherapy and close follow-up.

After a thorough history and physical, all patients should
undergo preoperative ERUS or eMRI to assess for transmural
spread and regional lymphadenopathy. Tumors with evidence
of nodal involvement should be considered advanced disease,
and should be treated with a radical resection, either an APR
or LAR with low pelvic anastomosis. T1 lesions have a very
low probability of regional nodal involvement and are excel-
lent candidates for local excision, whereas the opposite is true
for T3 and T4 lesions, which should be treated via radical
resection. The treatment of T2 lesions is somewhat contro-
versial. Historically, better results have been seen with APR
for T2 lesions; however, local excision with postoperative
chemoradiation seems to be yielding similar results. If local
excisions is offered to patients with T2 lesions, either preop-
erative or postoperative chemoradiation therapy should be
part of the treatment plan.

CT scans of the abdomen and pelvis should be obtained in
order to look for any signs of distant spread. PA and lateral

views of the chest are necessary for similar reasons. In the
presence of incurable distant metastases, there is a role for
local excision for small T2 and T3 lesions, because these
patients are likely to succumb to their distant disease before
local recurrence causes any major problems. A full
colonoscopy should also be performed preoperatively to
assess for any synchronous polyps or carcinomas.

After this thorough preoperative evaluation has been com-
pleted, patients may then undergo local excision. Surgical
margins should be 1 cm, although the key factor is a negative
margin regardless of size. These excisions must be full thick-
ness and include some perirectal fat. Local excisions are still
considered total excisional biopsies, because final therapy
awaits pathologic evaluation. After excision, these tumors
should be evaluated for surgical margins, depth of invasion,
histologic grade, and vascular or lymphatic invasion. Tumors
with positive margins must be treated with additional therapy,
either via reexcision, chemoradiation, or radical resection.
Tumors are then categorized into low or high risk based on
their level of differentiation and the presence or absence of
vascular or lymphatic invasion. Patients with low-risk T1
lesions do not receive any additional therapy, whereas patients
with high-risk T1 lesions and low-risk T2 lesions are given
adjuvant chemoradiation. Patients with high-risk T2 and any
T3 lesions should undergo radical resection (Table 30-6).
Close follow-up is essential for all patients in order to detect
local recurrence as early as possible.

Other Local Techniques

Small rectal cancers can be treated definitively using electro-
coagulation or endocavitary radiation (ecRT). Electrocoa-
gulation uses standard electric cautery to ablate the tumor,
frequently with a specialized operating proctoscope. ecRT is
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TABLE 30-5. Transanal endoscopic microsurgery

Author No. of patients Treatment arms Follow-up Local recurrence Survival

Lezoche 35 (All T2) All had preop 50 Gy Median 38 mo 1/35 (2.85%) Probability of survival 
et al.101 XRT then TEM (24–96 mo) at 96 mo = 83%

Farmer 49 (36 Tis, 10 T1, All TEM Median 33 mo 2/49 (5.6%) 1 patient 1 death from disseminated 
et al.102 3 T2, 1 T3) (20–48 mo) had a salvage APR cancer. Survival = 97.9%

Azimuddin 21 (7 Tis, 9 T1, 5 T2) All TEM Mean 15 mo 0% for T0 and T1 100% for all grades
20% for T2

de Graaf 76 (32 Tis, 21 T1, All TEM Median 10 mo, mean Tis = 0%, T1 = 10%, 1 patient died yielding 
et al.103 18 T2, 5 T3) 13.9 mo (1–52 mo) T2 = 33%, and T3 = 0% overall survival of 98.7%

TABLE 30-6. Treatment recommendations after initial resection

T stage Low risk* High risk†

T1 No further treatment Adjuvant chemoradiation
T2 Adjuvant chemoradiation Radical resection
T3 Radical resection Radical resection

*Low risk: well or moderately differentiated with no evidence of lymphatic or
vascular invasion.
†High risk: poorly differentiated or lymphatic invasion or vascular invasion.



a high-dose low-voltage technique applied to a smaller rectal
cancer through a special proctoscope. Both techniques have
the disadvantage of not providing an intact specimen for his-
tologic analysis. Treatment results using each technique have
not been evaluated in any prospective trial; however, recent
retrospective reviews104,105 conclude that these two techniques
are good treatment options in carefully selected patients.

Survival after Rectal Cancer Excision

Overall 5-year survival rates for colorectal cancer have shown
improvement over recent decades with the combination of
better surgery and adjuvant therapy. Reports from 20 years
previous have assured us that a sphincter-sparing surgical
approach does not sacrifice survival in selected patients where
an adequate margin can be achieved.106–108 Overall, 5-year
survival rates after major surgery for rectal cancer are as fol-
lows: Stage I, 85%–100%; Stage II, 60%–80%; and Stage III,
30%–50%.57,66,106,109–115

Local excision of cancers confined to the rectal wall with-
out lymphatic or distant spread (T1 and T2N0) can achieve
cure rates of 80%–100% as discussed previously; however,
the results published in retrospective trials are extremely
unreliable because many studies span decades, have no stan-
dard entrance criteria, and no standard adjuvant therapy pol-
icy. In some retrospective studies, local recurrence seemed
high but overall survival was not different than a comparative
group of patients who underwent radical resection.93 Future
emphasis on earlier diagnosis, accurate preoperative staging,
and appropriate choice of resection procedure, combined with
improved adjuvant therapy, should influence favorably over-
all survival using this conservative technique.

Laparoscopically Assisted Resections for 
Rectal Cancer

The application of laparoscopy for the treatment of intraab-
dominal malignancies including proctectomy for rectal cancer
is now being performed. In these operations, part of the proce-
dure is done using the laparoscope and completion of the pro-
cedure is in the traditional manner. In particular, exploration
and mobilization of the colon and rectum can be done with the
laparoscope and laparoscopic instruments. Ligation of the vas-
cular pedicle is performed with laparoscopic clips, vascular
stapling devices, or radiofrequency coagulation devices. The
pelvic dissection can be performed and well visualized laparo-
scopically in many patients. Most often, however, the actual
resection of the bowel and an anastomosis are still more easily
performed in an extracorporeal manner.

The main questions about laparoscopically assisted proc-
tectomy for colorectal cancer are whether it provides the same
TME specimen as traditional open techniques, and whether
there is any other unique biologic alteration in the laparo-
scopic procedure that leads to a change in survival or in recur-
rence patterns. Concerning the latter point, there have been

several reports of unusual wound recurrences at trocar sites
in patients undergoing laparoscopic-assisted colectomy.
However, a randomized trial of open versus laparoscopically
assisted colon resection found no statistically significant dif-
ferences in survival.116 In a recent article from the United
Kingdom, laparoscopically assisted LAR for rectal cancer
revealed an increased risk of a positive circumferential mar-
gin compared with open surgery.117 Going forward, the use of
laparoscopy will increase with rectal resection; however, its
use will need to be monitored and studied to make sure that
the standard principles of a TME are adhered to.

Synchronous Cancers

Synchronous cancers of the large intestine occur with an inci-
dence of approximately 3.5%.118 Also, synchronous polyps
are common with a primary cancer. If one finds two cancers
within the colon and rectum, then one must plan an approach
to the surgical resection that depends on the location of the
two lesions. Certainly, two resections and two primary anas-
tomoses can be performed in large bowel surgery with a com-
plication rate that is similar to that of just one anastomosis.119

If a patient has a small rectal cancer that is amenable to local
excision along with a synchronous cancer of the colon, one
can consider a local excision of the rectal lesion followed by
primary resection of the colon lesion. It is important, how-
ever, to realize that surveillance after local excision of a rec-
tal cancer needs to be more aggressive in monitoring for local
recurrence and metachronous cancers or precancers than after
resection of single bowel cancer.

Extended Resection for Locally Advanced 
Colon or Rectal Cancer

Carcinoma of the colon and rectum will sometimes invade
adjacent organs or the abdominal wall. When this occurs, it
has been shown that extended resection of the cancer along
with the tissue or organ that it has adhered to can lead to a 
5-year survival rate of >50%, provided the surgical margins
are tumor free.120,121 Patients with inflammatory adhesions to
contiguous organs have a slightly higher survival rate than
patients with malignant infiltration, but the distinction
between malignant and inflammatory contiguity often cannot
be made until after en bloc resection. The organs that are usu-
ally involved with adhesions from colon or rectal cancer
include the uterus, small bowel, urinary bladder, and abdom-
inal wall. In general, approximately 5% of patients will
present with locally advanced lesions.121

Surgical Treatment of Recurrent Colorectal
Carcinoma

Recurrent colorectal cancer affects between 12% and 50% of
patients with Dukes B or C (TT2N0 through T3NN1) disease.
Although adjuvant treatment has some effect on survival,
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surgery remains the mainstay in treatment of recurrent dis-
ease. Most often, the intent of surgery for recurrent disease is
not curative, but to improve survival or palliate symptoms.

There are three main patterns of recurrence after resection of a
primary colorectal cancer. The most common site of recurrence is
the liver. However, isolated recurrences can also be seen locore-
gionally or in the lung. Although 60%–70% of patients who die
of colorectal cancer have liver metastasis, the liver is an isolated
site of recurrence in <20% of patients. Of the latter group, only
5%–10% will be candidates for curative hepatic resection.122

Locoregional recurrence of rectal cancer has been decreas-
ing over the past 2 decades. With the use of adjuvant therapy
and the wider application of TME, local failure has been
reported as low as 3%. However, when a patient develops a
local recurrence, it is often not just a suture line recurrence
but a regional recurrence. The workup of these patients
requires extensive imaging to identify features of the tumor
which would make it unresectable.

Wanebo et al.123 demonstrated a 25% actuarial 5-year sur-
vival after abdominal sacral resection for recurrent colorectal
cancer. They concluded that patients presenting after a long dis-
ease-free interval could benefit from such a large procedure.
Noncurative surgery has only a small role in the treatment of
symptomatic pelvic recurrence, particularly with sacral
involvement. Newer approaches such as cryoablation of per-
ineal recurrences may replace heroic procedures and may be
useful in symptomatic relief of nonresectable pelvic recurrence.

Appendix: Practice Parameters for the
Treatment of Rectal Carcinoma

Prepared by the American Society of Colon and Rectal Surgeons

Preoperative Evaluation

A patient with a newly diagnosed rectal cancer requires
preoperative assessment to identify tumor stage and operative
risk factors that may affect the choice of the surgical procedure.

Examination

Digital rectal examination and sigmoidoscopy allow for the
assessment of tumor location, size, and fixation.

Synchronous colon malignancies or coexisting adenoma-
tous polyps should be identified preoperatively, if possible.
Colonoscopy is preferred over barium enema.

Imaging Studies

Identifying the extent of local, regional, or distant metastasis
may be useful if the findings would modify the approach 
to treatment. ERUS may be preferred to assess rectal wall

penetration, MRI to evaluate perirectal tissue involvement,
and CT scan to identify hepatic or pulmonary metastasis.

Laboratory Studies

Laboratory studies should be obtained as indicated by the
patient’s general condition and anesthetic requirements. The
measurement of baseline CEA is useful if postoperative mon-
itoring is planned.

Treatment Considerations

Where possible, the patient should participate in the treatment
selection. They should understand the risks and benefits of
therapy including short-term and long-term outcome and
treatment alternatives.

Abdominoperineal Resection

This procedure is generally indicated for lesions of the lower
one-third of the rectum or for higher lesions where tumor char-
acteristics and anatomic factors favor such resection. Where
possible, preoperative colostomy counseling is recommended.

Sphincter-preserving Resection

These procedures are possible for the majority of patients
with rectal carcinoma. The choice of the anastomotic tech-
nique should be left to the discretion of the surgeon.

Transanal Procedures

Such procedures may be performed for cure in highly selected
patients with favorable tumor characteristics or for patients in
need of palliative therapy. These procedures include local
excision, electrocoagulation, endocavitary irradiation, and
laser ablation.

Hartmann’s Procedure

This procedure may be indicated for patients who present
with obstructed or perforated carcinoma and for patients in
whom colorectal anastomosis is clinically inadvisable.

Abdominal Transsacral Resection

The indication for this procedure has been largely supple-
mented by other sphincter-preserving resections. It provides
adequate treatment for mid rectal cancers in the hands of
surgeons experienced with this approach.
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Adjacent Organ Resection

Contiguous organ resection should be considered in the
absence of metastatic disease.

Palliative Surgical Procedures

Such procedures, which may include contiguous organ resec-
tion, may be indicated to alleviate or significantly reduce the
patient’s symptoms caused by primary or recurrent tumor.

Adjuvant Therapy

Adjuvant chemotherapy or radiation therapy, preoperatively
or postoperatively, may be used in combination with surgi-
cal resection to potentially improve results for cure or for
palliation.

Reprinted from Dis Colon Rectum 1993;36(11):989–1006.
Copyright © 1993. All rights reserved. American Society of
Colon and Rectal Surgeons.
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Colon Cancer

The stage of disease at presentation remains the most impor-
tant prognostic factor for colon cancer patients.1 Stage I dis-
ease carries an excellent prognosis of more than 95% 5-year
survival rate, and surgical treatment alone is considered suffi-
cient; adjuvant treatment is not indicated. In contrast, adju-
vant treatment has repeatedly been shown to improve survival
for Stage III disease. The role of adjuvant treatment for Stage
II (node-negative) disease remains controversial.

Adjuvant Chemotherapy for Node-positive
Disease (Stage III)

Overall 5-year survival from curative surgery for Stage III
colon cancer is 30%–60%.1 Recurrences are often systemic,
hence the need for systemic adjuvant treatment in these high-
risk patients. Adjuvant chemotherapy improves survival by
approximately 10%–15%.

5-Fluorouracil (5-FU)/leucovorin (LV)-based adjuvant
chemotherapy for Stage III disease is the standard of care in
the United States today.2 Historically, single-agent
chemotherapeutic agents such as thiotepa or fluoropyrim-
idines did not prove helpful as adjuvant treatment of colon
cancer. Progressively, several combination trials of
chemotherapy and immune modulators helped refine the rec-
ommendations made for adjuvant treatment. In 1988, the
NSABP (National Surgical Adjuvant Breast and Bowel
Project) CO-1 trial documented a significant 8% improve-
ment in overall 5-year survival for Stage II and Stage III dis-
ease when adjuvant chemotherapy with MOF (semustine,
vincristine, and 5-FU) was used.3 In 1989, the NCCTG (North
Central Cancer Treatment Group) published a three-arm
randomized study of 401 Dukes’ Stage B and C patients
comparing surgical resection alone to levamisole and to 5-FU
plus levamisole. 5-FU plus levamisole significantly decreased
the recurrence rates and improved overall survival, particu-
larly in Dukes’ C patients.4 The large Intergroup 0035 study

confirmed the efficacy of 5-FU plus levamisole in 971
patients with Dukes’ Stage C cancer in 19905; death rates
were reduced by 33% (P = .0007), and recurrence rates by
40% (P < .0001). In 1990, the NIH (National Institutes of
Health) published a consensus statement establishing 5-FU
plus levamisole as the standard adjuvant therapy for Stage III
colon cancer.6 A recent European study has confirmed a sig-
nificant reduction of 25% in the odds of cancer death in Stage
III patients receiving adjuvant 5-FU and levamisole.7

While the usefulness of 5-FU/levamisole in Stage III dis-
ease was being confirmed, LV emerged as a beneficial agent
for the treatment of metastatic disease. Its applicability to
Stage II and Stage III disease was confirmed by the IMPACT
(International Multicenter Pooled Analyses of Colon Cancer
Trials) study of 1526 patients, published in 1995. In this
study, 3-year disease-free survival increased from 62% to
71% (P = .0001) whereas overall survival increased from 78%
to 83% (P = .029) in the 5-FU/LV group compared with sur-
gical controls.8 The NSAPB C-03 randomized trial of 1081
Stage II and Stage III patients comparing MOF to 5-FU/LV
had documented a similar advantage of 5-FU/LV, with a 
3-year disease-free survival increase from 64% to 73% 
(P = .0004) and an overall survival increase from 77% to 
84% (P = .003) in the 5-FU/LV group compared with MOF.9

The relative merits of levamisole and LV as modulators of
5-FU-based adjuvant chemotherapy, and the optimal duration
of treatment were investigated in several studies published
between 1998 and 2000. The NCCTG/NCIC (National
Cancer Institute of Canada)10 study of 915 patients compared
6 months 5-FU/levamisole; 6 months 5-FU/LV/levamisole;
1 year 5-FU/levamisole; and 1 year 5-FU/LV/levamisole.
Triple therapy for 6 months was as effective as 12 months;
and 6-month triple therapy provided superior 5-year overall
survival and disease-free survival compared with 5-FU/lev-
amisole. The Intergroup trial 0089 of 3759 patients compared
1 year 5-FU/levamisole; 5-FU/high-dose LV for 32 weeks; and
5-FU/low-dose LV with or without levamisole for six cycles.11

There were no differences between the four treatment arms



with regard to 5-year disease-free and overall survival. The
NSABP CO-4 study12 and the QUASAR Collaborative Group
study13 have later confirmed the survival advantage provided
by LV modulation over levamisole. Based on the results of
these studies, the new standard for treatment was changed to
6 months of adjuvant chemotherapy with 5-FU/LV for Stage
III, node-positive disease.

The newer chemotherapeutic agents currently under study
or in use for treatment of metastatic disease (e.g., irinotecan,
capecitabine, oxaliplatin) are undergoing evaluation for their
usefulness in the adjuvant treatment of patients with Stage II
and Stage III disease. Recent data from the multicenter inter-
national randomized MOSAIC trial have confirmed that the
addition of oxaliplatin to 5-FU/LV (FOLFOX) further
decreases the risk of recurrence in Stage II and Stage III dis-
ease by 23%, resulting in a significant improvement in 3-year
disease-free survival.14 Another important trial, the PETACC
3 trial, will soon report the results. In that trial 5-FU/leucov-
ourin is compared with irinotecan to 5-FU/LV (FOLFIRI) in
both Stage II and Stage III colon cancer.

Several tumor characteristics such as microsatellite insta-
bility and the expression of DNA synthesis-associated
enzymes have recently been found to predict chemoresistance
to 5-FU and irinotecan.15,16 This is an area of research that is
evolving rapidly, and will certainly change the recommenda-
tions for adjuvant treatment in both node-positive and node-
negative disease.

Adjuvant Chemotherapy for Node-negative
Disease (Stage II)

Whereas the efficacy and benefits of adjuvant chemotherapy
for Stage III node-positive disease is unequivocally docu-
mented through numerous randomized trials, the role of adju-
vant chemotherapy for Stage II node-negative disease is still
controversial. The data from the early studies that prompted the
NIH recommendation for adjuvant treatment in Stage III dis-
ease did not support a similar recommendation for Stage II dis-
ease.4,5 Recent metaanalyses have yielded conflicting results.
The IMPACT-B2 (International Multicenter Pooled Analysis of
B2 Colon Cancer Trials) Group published a pooled analysis of
five trials conducted from 1982 to 1989 and regrouping 1016
patients with Stage B2 colon cancer.17 Relapse rates, all-cause
death rates, 5-year event-free survival and overall survival were
similar in patients treated with adjuvant 5-FU/LV compared
with controls. Increasing age and poor tumor differentiation
were indicators of poor prognosis.17 A SEER-Medicare cohort
analysis of 3700 patients with resected Stage II colon cancer
did not reveal any improvement in 5-year survival in patients
having received adjuvant chemotherapy compared with con-
trols (74% versus 72%).18 In contrast, a pooled analysis of four
NSABP trials (CO1, CO2, CO3, and CO4) with widely differ-
ent treatment and control arms regrouping 1565 patients with
Dukes’ B disease (Stage II) and 2255 patients with Dukes’ C
disease (Stage III) concluded that patients with Dukes’ B

disease (Stage II) should be offered adjuvant chemotherapy.19

The authors calculated a 30% relative reduction in mortality for
Stage II patients having received adjuvant chemotherapy. That
metaanalysis has since been widely criticized for its method-
ologic flaws, and the controversy rages on. The likelihood of
reaching a resolution on this subject is remote: to detect a sig-
nificant survival benefit among Stage II colon cancer patients
(who have an estimated 5-year survival of 80%), an adjuvant
trial with a no-treatment control arm would require a sample
size of 5000–8000 patients.20 The recent data from the
MOSAIC trial showing a significant improvement of 3-year
disease-free survival and a 23% reduction of recurrence risk
using a combination of 5-FU/LV/oxaliplatin (FOLFOX) in
Stage II disease will undoubtedly spur renewed interest in this
debate.14 At this time, the use of adjuvant chemotherapy for
Stage II node-negative disease remains an unanswered ques-
tion, mainly because the prognosis for Stage II node-negative
disease is good overall, and many patients would face unneces-
sary treatment. For the time being, patients with Stage II colon
cancer at high risk for tumor recurrence might be considered
for adjuvant treatment on an individual basis, or might be
entered in a clinical trial.

Radiotherapy

Local recurrence of rectal cancer after surgery with curative
intent has always been recognized as a significant clinical
problem. Combined chemoradiotherapy has been shown to
increase both local control and survival for patients with
locally advanced and node-positive rectal cancer.21 In con-
trast, although local failure and recurrence after surgery for
colon cancer had been described, there long existed an
unwritten consensus that treatment failures in colon cancer
surgery were primarily systemic rather than local. Thus, no
prospective, randomized study was devised to provide data on
the role of external beam radiotherapy in preventing local
recurrence or improving survival after colon surgery. The
recognition that selected individuals with colon cancer were
at a high risk for local recurrence eventually came from retro-
spective reviews of patterns of failure after surgery with cur-
ative intent. Two large retrospective reviews22,23 helped define
the risk factors for local recurrence after surgery for colon
cancer. Locoregional failure was identified in 19%22 to 46%23

of patients overall; at least half of local recurrences were in
the original tumor bed. Only 13% of the local recurrences
were salvageable surgically.22 The most important risk factors
for local recurrence were: 1) pathologic staging, with local
recurrence rates of 35% in modified Astler-Coller Stages B3,
C2, or C3 versus 7% in Stages A, B1, and C12; 2) primary
tumor localization in a fixed, nonperitonealized segment of
the colon, with the highest failure rates in the cecum,
descending colon, hepatic or splenic flexures, and sigmoid
colon22,23; 3) colon carcinoma complicated by perforation or
obstruction, with a two- to three-fold increase in local recur-
rence for any given pathologic stage.22
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Identification of individuals at high risk for local recur-
rence after curative surgery for colon cancer triggered a num-
ber of studies on the role of external beam radiotherapy in
preventing local recurrence or improving survival after colon
surgery. Several disparate single-institutional retrospective
studies suggested an improvement in local failure and recur-
rence rates with adjuvant radiotherapy compared with histor-
ical controls.25–26 Wide variations in radiation techniques and
doses, concurrent use and choice of chemotherapy, and
patient selection criteria make comparison among studies dif-
ficult. Overall, local control rates ranged from 60% to 88%, a
significant improvement over controls treated by surgery
alone. A single randomized prospective study initiated jointly
by the NCCTG and RTOG, comparing chemotherapy alone
with F-FU/levamisole versus combined chemotherapy/radio-
therapy closed prematurely because of poor accrual; although
no differences were observed in overall survival between
treatment arms, the study lacked sufficient statistical power to
draw valid conclusions.27

At this time, the precise role of adjuvant radiotherapy in the
treatment of colon cancer remains undefined. There are no
data to support a systematic recommendation for therapy or a
well-recognized adjuvant regimen. The potential risks of
adjuvant radiotherapy for colon cancer, particularly radiation
damage to surrounding organs (e.g., small bowel) are signifi-
cant. Treatment for individuals deemed at high risk for local
recurrence after curative surgery for colon cancer should be
individualized.

Immunotherapy, Tumor Vaccines, and 
Gene Therapy

The goal of cancer immunotherapy treatments is to stimulate
the body’s immune system in order to improve host defense
mechanisms against growing tumors. Colorectal cancer
immunotherapy strategies have evolved dramatically over the
past 30 years. Nonspecific immune stimulation with bacterial
cell products (e.g., BCG) and cytokines (e.g., interleukin-2)
has recently been superseded by more specific immune stim-
ulation targeted against colorectal tumor-expressed antigens.
Whereas some tumor antigens are present in normal tissues
but overexpressed in cancer, other tumor antigens are
restricted to cancer tissues. Vaccines stimulate the immune
system to recognize and act specifically against these tumor-
expressed antigens, through either the humoral or cellular
pathway.

More than 25 Phase I and Phase II studies have explored a
variety of vaccines based on whole colorectal tumor cells,
virus-modified tumor cells, gene-modified tumor cells,
tumor antigen-derived peptides, tumor cell lysates, proteins
or carbohydrates, monoclonal antibodies, plasmid or viral
vectors encoding tumor antigens, and dendritic cell-based
vaccines. Promising results were observed in some animal
models and Phase I and II studies, prompting ongoing
research efforts.

A few Phase III studies have also yielded promising
results.28 Three large studies have looked at the effect of
immune stimulation with autologous irradiated tumor vaccine
plus BCG in patients with colorectal cancer. Hoover et al.29

randomized 98 patients with colon or rectal cancer to surgical
resection alone or surgical resection followed by vaccination
with autologous irradiated tumor plus BCG. There was no dif-
ference in disease-free or overall survival in the 80 eligible
patients, but subset analysis showed a significant improve-
ment in disease-free survival for colon cancer patients. The
Eastern Cooperative Oncology Group (ECOG) randomized
Stage II and Stage III colon cancer patients to either observa-
tion or vaccination with autologous irradiated tumor plus
BCG. There was no survival difference between groups, but
patients with a marked delayed cutaneous hypersensitivity
showed a trend toward better disease-free and overall sur-
vival, suggesting that survival correlated with the patient’s
immune response to vaccination.30 Vermoken et al.31 random-
ized 254 patients operated for colon cancer to either observa-
tion or vaccination with autologous irradiated tumor plus
BCG immediately after operation, followed by a vaccine
booster 6 months after operation. The overall risk for recur-
rence was decreased by 44% in all vaccinated patients, with a
61% reduction in Stage II patients. Vaccination significantly
increased recurrence-free survival, and there was a trend
toward improved overall survival.31 Because of its marginal
efficacy, the complexity in the preparation of the vaccine, and
the introduction of more effective chemotherapeutic agents,
tumor cell-based immunotherapy is not frequently used in
colon cancer patients.

Gene therapy is based on the concept of transferring
genetic material into target cells, which would allow for cor-
rection of genetic defects in tumor suppressor genes, inacti-
vation of oncogenes, or insertion of treatment-sensitizing
genes (such as drug-converting enzymes) or “suicide genes”
into the colorectal cells. Correction of p53 mutations, inacti-
vation of k-ras gene product p21, and the delivery of prodrug
converting enzymes are currently being studied. The long-
term potential for clinical usefulness of these techniques
remains to be defined.

Rectal Cancer

Although surgery remains the central treatment of rectal can-
cer, the overall approach to treatment has changed dramati-
cally over the last three decades. Surgical technique has been
refined to become more focused and precise, with specific
attention given to a locally more aggressive and meticulous
technique. The modern multimodal therapy approach individ-
ualizes rectal cancer care, thus offering the best and most
appropriate treatment to every single patient. Local and dis-
tant staging guides the decision for adjuvant radiotherapy
and/or chemoradiotherapy and for available surgical
approaches, i.e., local excision or an abdominal procedure.
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Many prospective trials have demonstrated the beneficial
effect of preoperative and postoperative radiation therapy in
patients with rectal cancer who had surgery with curative
intent.

The clinical benefits of radiotherapy in the treatment of rec-
tal cancer can be broadly divided under four categories: first,
radiotherapy lowers local failure rates and improves survival
in resectable rectal cancer; second, radiotherapy allows sur-
gery in nonresectable rectal cancer; third, it facilitates sphinc-
ter-preserving procedures in low-lying rectal cancer; and
finally, it may offer a totally curative approach without major
surgery.

Radiotherapy can either be used alone or in combination
with chemotherapy. The numerous combinations and varia-
tions in radiotherapy and chemotherapy regimens make the
evaluation and comparison of different multimodal therapy
pathways difficult. In this section, we will review the results
of various adjuvant treatment modalities in rectal cancer
focusing on areas of clinical benefit. We will not discuss the
role of curative radiation alone.

Benefit No. 1: Radiotherapy Lowers the 
Local Failure Rates and Improves Survival 
in Resectable Rectal Cancer

According to three recently published metaanalyses, there is
no doubt that neoadjuvant treatment is superior to adjuvant
treatment with regard to reduction in local failure rates and
cancer-specific survival.32–34 The results of two of three other
trials that specifically studied preoperative versus postopera-
tive radiotherapy support the conclusions from the meta-
analyses. The first report was the Uppsala trial in which
short-course preoperative radiotherapy in all patients was
compared with postoperative prolonged course only in
patients with advanced cancers (Stages II and III).35 The other
two trials compared neoadjuvant chemoradiotherapy with
adjuvant chemoradiotherapy with the same schedules and
doses. The results from the NSABP R-03 trial, which closed
prematurely because of poor accrual, showed that 44% of
patients having undergone preoperative chemoradiation were
disease free at 1 year, compared with 34% of patients who had
received postoperative chemoradiation.36 The German
CAO/ARO/AIO trial has randomized patients with T3-4, N0,
or any T,N1 rectal cancer to neoadjuvant chemoradiation fol-
lowed by surgery and additional postoperative chemotherapy
or postoperative chemoradiation.37 In this study, surgery was
performed according to the principles of sharp mesorectal
excision. The rates of complete resection (R0) and sphincter-
saving surgery were similar in both groups, but the 5-year
cumulative rate of local relapse was 6% for patients assigned
to preoperative chemoradiation and 13% for the postoperative
chemoradiation group. Survival was similar in both treatment
arms. Grade 3 or 4 toxicity occurred in 27% of patients in the
preoperative chemoradiation group and 40% of patients in 

the postoperative chemoradiation group. The results of this
last study suggest that preoperative chemoradiation is the pre-
ferred adjuvant treatment in patients with locally advanced
rectal cancer.

Neoadjuvant Therapy: Radiation Alone Versus
Chemoradiation

The potential advantages of neoadjuvant therapy include
increased tumor radiosensitivity with decreased small bowel
toxicity, decreased overall radiation-associated complica-
tions, and decreased risk of tumor seeding during surgery. The
primary disadvantage of neoadjuvant therapy is the risk for
overtreatment in patients with early-stage disease. New imag-
ing modalities such as endorectal ultrasound38 and magnetic
resonance imaging39 now allow for increasingly precise pre-
operative identification of patients with T2 and T3 tumors,
thus minimizing the number of patients who would be
overtreated by neoadjuvant therapy. Our ability to identify
lymph node metastases preoperatively with any of these
imaging modalities remains more limited.

A short course of preoperative radiation, 20–25 Gy given
over 1 week is biologically equivalent to the traditional post-
operative course of 45–55 Gy given over 5–6 weeks. It was
long held that neoadjuvant radiation alone only improved
local control but did not improve survival. In 1993, the ran-
domized Swedish Rectal Cancer Trial (SRCT) demonstrated
that a short course (25 Gy) of preoperative radiotherapy with
surgery within the following week significantly reduced local
recurrence from 27% to 12%, and improved 5-year survival
rates from 48% to 58% when compared with surgery alone.40

The main objection to all trials showing improvement in local
recurrence and survival rates with radiotherapy, including the
SRCT, was the high rate of local recurrence in the control arm
that has been attributed to nonstandardized surgical tech-
nique.32–34 Case series from specialized centers have reported
lower local recurrence rates with surgery alone using meticu-
lous surgical technique compared with patients treated with
radiation and surgery in prospective trials when surgery was
not standardized.41–43 Several reports from different countries
have confirmed that surgical skill is of utmost importance,
thus opening for discussion the real role of radiotherapy when
surgical technique is optimized.44–47

The role of preoperative radiation in patients with rectal
cancer treated with optimal surgery was addressed in the
Dutch Rectal Cancer Trial. All participating surgeons had
adopted the technical “gold standard” of total mesorectal
excision (TME) before entering patients. In this randomized,
multicenter study of 1861 patients with rectal cancer, 2-year
local recurrence rates were significantly improved from 8.2%
to 2.4% when preoperative radiation was given before TME.48

Five-year figures confirm a reduction in local recurrence rates
from 11.4% after TME alone versus 5.6% for preoperative
radiotherapy followed by TME but this does not translate 
into an improvement in 5-year survival rates (van de Velde,
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personal communication). Thus, it seems that neoadjuvant
radiotherapy still has a place in the treatment of rectal cancer,
even when surgical technique is optimized.

The advisability of adding chemotherapy to preoperative
radiation (and therefore to use neoadjuvant combined chemo-
radiotherapy) is undergoing intense scrutiny. Additional 
5-FU-based chemotherapy may theoretically act as a
radiosensitizer at the high cost of increased hematologic and
gastrointestinal toxicity. Neoadjuvant chemoradiotherapy is
recommended for advanced disease (T4, N0-2), but there is
no randomized phase III study comparing neoadjuvant radio-
therapy versus neoadjuvant chemoradiotherapy in resectable
rectal cancer (T2-3, N0-2). Only one study is currently under-
way to examine this issue. In the EORTC 22921 trial, patients
with T3, T4 NX rectal cancer are randomized to one of 
four treatment arms: preoperative radiotherapy followed by sur-
gery only; preoperative radiotherapy followed by surgery and
postoperative adjuvant chemotherapy; neoadjuvant chemoradia-
tion followed by surgery only; and neoadjuvant chemoradiation
followed by surgery and additional adjuvant chemotherapy.49

The trial was closed in 2003 after enrolling 1100 patients. A
preliminary analysis of acute toxicity has demonstrated that at
the dose recommended in the trial, the addition of chemother-
apy during the radiation increased the proportion of patients
developing grade 2 diarrhea from 17% to 34%. However,
compliance with the adjuvant therapy and the proportion of
patients undergoing surgery did not change. The oncologic
results of this trial have not yet been published.

Postoperative Adjuvant Therapy: Radiation 
Alone Versus Chemoradiation

The advantage of reserving adjuvant treatment for the postop-
erative setting is the ability to restrict its use to patients who
are at identified risk for failure, based on their histopathologic
staging. In the German CAO/ARO/AIO trial, 18% of patients
diagnosed with Stage II or III rectal cancer based on endorec-
tal ultrasound had pathologic Stage I disease and were proba-
bly overtreated. The disadvantages include the higher
incidence of radiation-related complications, particularly
small bowel radiation injury and a higher number of patients
unable to complete the entire course of therapy because of
treatment side effects. Other reasons are the relative radiore-
sistance of the hypoxic surgical bed and the risk for repopu-
lation of tumor cells from surgery to the start of radiotherapy.

Postoperative adjuvant radiation therapy alone decreases
local recurrence, although not to the same extent as neoadju-
vant treatment, and does not improve survival.50–52 Several
early studies revealed that the addition of 5-FU-based
chemotherapy to postoperative radiotherapy increased local
control (Mayo Clinic/NCCTG 79-47-5153) and significantly
improved survival by 10%–15% (Gastrointestinal Tumor
Study Group54 and Mayo/NCCTG53). Despite the fact that 
all those trials were heavily underpowered, these findings
prompted the National Cancer Institute Consensus

Conference of 1990 to recommend combined modality
chemoradiotherapy as the standard postoperative adjuvant
treatment for patients with Stage II and Stage III rectal can-
cer.55 Although a recently published Norwegian trial con-
firmed56 these findings, many countries, especially in Europe,
did not follow those recommendations mainly because by
then neoadjuvant radiotherapy had been proven to be more
efficacious.

Benefit No. 2: Radiotherapy Allows Surgery 
in Nonresectable Rectal Cancer

The definition of a nonresectable rectal cancer is controver-
sial. These tumors are clinically tethered or fixed but it is
often difficult to predict whether fixation is the result of
fibrotic adhesions or tumor infiltration of the pelvic sidewalls
or adjacent organs.57 Such tumors probably involve the fascia
propria of the rectum, and a standard surgical resection fol-
lowing the principles of sharp mesorectal excision often
results in tumor involvement of the circumferential resection
margin. For the purpose of this section, we will define a non-
resectable rectal cancer as a tumor that cannot be resected
without a very high risk of local recurrence. Magnetic reso-
nance imaging is particularly useful to determine the relation-
ship of the tumor with the fascia propria of the rectum, and it
may be the best imaging modality for the preoperative staging
of patients with fixed tumors. Based on available data,
patients with such locally advanced rectal cancer tumors ben-
efit from preoperative radiotherapy with the aim of downsiz-
ing the tumor. Approximately 10%–15% of all patients with
rectal cancer fall into this category; half of those patients have
no metastases, indicating that there is potential for a curative
procedure.26 Based on tumor characteristics, surgery alone is
unlikely to be curative and it is indicated to offer radiotherapy
to those patients.

It must be emphasized that short-course radiotherapy is not
an option in unresectable rectal cancer; a standard dose of
45–55 Gy over 5–6 weeks must always be given.

Radiotherapy is used to downsize tumors in this group of
patients. After completion of standard-dose radiotherapy, a 
6- to 8-week waiting period allows the tumor to shrink,
increasing the possibility for a curative procedure.

The role of additional chemotherapy remains unclear in this
context. There is very little solid evidence from randomized
trials using chemoradiotherapy. One old trial (1969) reported
positive results from chemoradiotherapy in locally unre-
sectable rectal cancer.58 Two other negative trials, published in
the late 1980s, reported increased toxicity.59,60 One underpow-
ered Swedish trial (2001) showed improved local recurrence
rate and overall survival in patients randomized to chemora-
diotherapy versus radiotherapy alone followed by surgery.61

Several phase II trials have reported a reduction in local recur-
rence rates and impressive data regarding survival62,63; prob-
lems with interpretation of case-mix and definition of
“nonresectability” make the results of those trials difficult to
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interpret. The LARCS Nordic trial, which randomized patients
with unresectable rectal cancer to receiving either 50 Gy pre-
operatively or 50 Gy and chemotherapy preoperatively just
closed and will help to shed some light on this question.

At this time, there is no good evidence supporting the use
of chemotherapy in addition to radiotherapy for unresectable
rectal cancer. Despite the lack of data and scientific evidence,
most radiotherapists and medical oncologists have more or
less accepted the concept of using chemoradiotherapy for
nonresectable rectal cancer patients. It is likely that the trend
will continue, until ongoing trials answer that question. The
newer chemotherapeutic agents currently in use or under
study for treatment of locally advanced and metastatic colon
cancer (e.g., irinotecan, capecitabine, and oxaliplatin) will
doubtless be evaluated for their usefulness in neoadjuvant and
adjuvant treatment of rectal cancer in the near future. Their
efficacy and usefulness is unknown at this time.64

Benefit No. 3: Radiotherapy Facilitates 
Sphincter-preserving Procedures in 
Low-lying Rectal Cancer

Several series claim that preoperative radiotherapy (and
preferably chemoradiotherapy) downsizes tumors to the
extent that it is possible to increase the number of patients in
whom the sphincters can be preserved.65–69 There is even a
report showing complete response to chemoradiotherapy in
some patients with T4 tumors; some of these patients were
not operated on and reportedly remain alive and well.70

Caution must be exercised when reading these studies. First,
rates of sphincter preservation do not tell the entire story; sec-
ond, the main criticism of these studies is that modern thera-
pies are compared with historical controls. The dramatic
recent changes in surgical technique (TME, staplers) and the
modern approach to rectal cancer treatment may partially
explain the increased rate of sphincter preservation. We now
accept a 5- to 10-mm distal margin as curative procedure if a
stapled anastomosis is done.71,72 Modern randomized trials
must be done to verify the sturdiness of the conclusions. In
the French R9001 trial, patients with T2 and T3 tumors
received preoperative 39 Gy (13 × 3 Gy) and were random-
ized to immediate surgery or surgery 5 weeks after irradia-
tion. Surgeons were asked before any treatment to evaluate
the possibility to preserve the sphincters. Delaying surgery for
5 weeks after the end of radiation only slightly increased the
rate of sphincter preservation.73 This small trial indicates that
there might be a downstaging and downsizing effect, which in
turn might increase the rate of sphincter preservation. Of note,
the overall recurrence rate in the trial was 9%, which is con-
sidered a high figure; more crucially, the local recurrence rate
was 12% among the patients in whom the surgeon had origi-
nally planned an abdominoperineal excision but changed
intraoperatively to a sphincter-preserving procedure because
of the downsizing effect of radiotherapy.73

The German trial (CAO/ARO/AIO trial), in which patients
were randomized to pre- or postoperative chemoradiotherapy,
has shown a clear tendency to more favorable stage in patients
having had preoperative treatment compared with postopera-
tive chemoradiotherapy. In a subgroup analysis of patients
determined by the surgeon before randomization to require an
abdominoperineal resection, the proportion of sphincter
preservation rate was 39% in the preoperative chemoradiation
group and 18% in the postoperative chemoradiotherapy
group.

In a recent Polish study, more than 300 patients were ran-
domized to either short-course radiotherapy (25 Gy) with
immediate surgery or long-course chemoradiotherapy and
delayed surgery. T3 or resectable T4 tumors located within
the reach of the examining finger, without evidence of 
sphincter involvement, and resectable with a 1-cm macro-
scopic distal margin were included in the study. Sphincter
preservation and local recurrence rates were analyzed.
Sphincter preservation rates were identical in both groups
(61% in the short-course radiotherapy with immediate 
surgery versus 59% in the prolonged chemoradiotherapy
course and delayed surgery).74 This trial was conducted 
to determine whether chemoradiotherapy and delayed surgery
had an impact on sphincter preservation. Accordingly, 
this is not a subset analysis of the data from the trial, indicat-
ing the strength of the results. At this time, there is no 
evidence that prolonged-course radiotherapy combined 
with chemotherapy with delayed surgery impacts sphincter
preservation. It is possible that increasing the waiting 
time from end of radiotherapy to surgery will achieve 
further downsizing, which might improve sphincter 
preservation. 

An important consequence of increased sphincter preserva-
tion is poor function. Poor quality of life may be the price to
pay for intact sphincters: up to 20% of all patients who
undergo a low anterior resection are incontinent of solid
stool.68 This contrasts with reports that patients with a stoma
had a better quality of life compared with those with an ante-
rior resection.75 This must be considered when selecting sur-
gical options for individual patients.

Adjuvant Chemotherapy Alone in Rectal Cancer

In contrast to colon cancer, chemotherapy alone as adjuvant
treatment in rectal cancer remains questionable. In the early
1980s, underpowered United States radiotherapy trials con-
cluded that chemotherapy improved survival compared with
surgery alone. Two large randomized trials comprising more
than 4000 patients have studied the value of chemotherapy
versus surgery alone in colon and rectal cancer patients.
Combination 5-FU/levamisole and 5-FU/LV were found to
improve survival in patients with colon cancer, but showed no
benefit in patients with rectal cancer.76,77 These results under-
score the difference in chemotherapy effectiveness for rectal
cancer and colon cancer. The reasons for this are unclear:
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different tumor profiles or lack of proper surgical technique at
the time of these trials may partly explain the results. At this
time, adjuvant chemotherapy alone is not acceptable in rectal
cancer. However, postoperative chemotherapy is currently
used to reduce the risk of distant relapse in patients with rec-
tal cancer treated with pre- or postoperative chemoradiation
and radical surgery.
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32
Colorectal Cancer Surveillance
Brett T. Gemlo and David A. Rothenberger

The majority of colorectal cancers are resected for cure, leav-
ing many patients eligible for ongoing surveillance. The best
schema for clinically useful and cost-effective follow-up is
still controversial, but the goals are clear. Rational follow-up
should detect treatable recurrent cancers, identify and
remove metachronous polyps, and identify possible heredi-
tary influences in development of a colorectal cancer. In the-
ory, such follow-up will increase the survival of patients with
cancer and improve their quality of life by successfully treat-
ing recurrences, preventing metachronous cancers of the
colon or rectum, as well as preventing subsequent hereditary
cancers from developing in the patient and/or their family
members. How to accomplish this is still controversial, but it
is clear that accurate risk stratification and patient selection
are central to any program of surveillance. The intensity of
surveillance should be proportional to the patient’s risk of
recurrence, and those patients unfit for further surgery
because of age or comorbidity may be best served by colono-
scopic follow-up only.

Types of Surveillance

Metachronous Colorectal Neoplasms

Those patients who have undergone successful treatment of a
colorectal malignancy have an increased risk of developing
subsequent polyps or cancers compared with the rate at which
an age-matched control population would develop their first
colorectal neoplasm. The period of risk for the development
of metachronous disease seems to be lifelong and cumulative.
The risk of developing metachronous polyps ranges between
30% and 56%, and the risk of a second cancer is 2%–8%.1–3

Because these cancers arise from adenomatous polyps, peri-
odic colonoscopy with polypectomy should prevent the deve-
lopment of subsequent cancers. The starting point and
appropriate interval for surveillance colonoscopy in the pop-
ulation of patients undergoing follow-up for colorectal cancer

are controversial and poorly studied. In the past, most clini-
cians advocated colonoscopic follow-up 1 year after surgery
to visualize the anastomosis and look for missed synchronous
lesions. Recently, the utility of early follow-up colonoscopy
1 year after surgery compared with delaying colonoscopy until
3 years after surgery has been questioned. The Standards Task
Force of the American Society of Colon and Rectal Surgeons
(ASCRS) has recommended colonoscopy surveillance to
begin 3 years after surgery assuming preoperative or intraop-
erative clearance was done and was negative.4 If preoperative
or intraoperative clearance examination could not be done,
postoperative colonoscopy within 6 months of surgery is rec-
ommended. If multiple synchronous polyps are identified, dur-
ing the clearance examination, it may be reasonable to do the
first surveillance examination at 1 year. Otherwise, posttreat-
ment colonoscopy should be performed at 3-year intervals.
Follow-up surveillance colonoscopy every 3 years can be con-
tinued for the duration of an individual’s active life. It is also
acceptable to extend follow-up colonoscopy to every 5 years
after a negative colonoscopy at 3 years. Once the patient is
older than age 80, further examinations may be of limited use-
fulness although exceptions can be made for individuals who
are healthy and active despite their advanced age.

Recurrent Cancer

The term “recurrent cancer” is a misnomer because the can-
cer does not disappear and then return. It simply progresses
in sites not clinically detectable at the time of the original sur-
gery. Locoregional recurrences are more common in cases of
rectal cancer, and may represent inadequate tumor clearance
at the time of surgery. Distant disease, typically in the liver or
lungs, usually does not cause symptoms until the situation is
quite advanced. Options for the detection of asymptomatic
recurrences include physical examination, carcinoembryonic
antigen (CEA) monitoring, colonoscopy, chest X-ray, (CXR),
and various scans. In this high technology era, careful atten-
tion to new symptoms such as abdominal pain, change in
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bowel habits, weight loss, or anorexia is often lacking, but
such symptoms are the first sign of recurrence in many cases.
When present, a meticulous physical examination is
conducted. This should include a digital rectal and vaginal
examination for patients with rectal cancer. CEA testing is
most useful in cases in which the level was increased preop-
eratively but decreased to normal levels after resection. Even
in cases in which the preoperative CEA level is normal, serial
CEA testing is often the first indication a patient has recurrent
disease. Although CEA testing is controversial, the Standards
Practice Task Force of the ASCRS recently recommended
that CEA testing should be used as a part of follow-up for
patients with colorectal cancer. This may be justified if its use
is restricted to those who would tolerate reoperation if a
recurrence were identified. Endoscopic follow-up is of lim-
ited usefulness in looking for recurrences because only 2% of
recurrences are visible at colonoscopy. This is especially true
for colonic anastomoses where recurrence is rare as compared
with rectal anastomoses where mucosal recurrences are more
likely to develop. Rigid proctoscopy is an alternative and,
some suggest, superior way to assess a rectal anastomosis for
recurrence. Patients with rectal cancer, especially those
treated with transanal excision, should undergo endorectal
ultrasound surveillance (usually every 3 months for the first
year). There are currently insufficient data to recommend for
or against routine use of CXR to identify an asymptomatic
pulmonary metastasis. Its use should be restricted to patients
who would tolerate a pulmonary resection. Computerized
tomography (CT) and magnetic resonance imaging (MRI)
scanning are very sensitive ways to detect liver and lung
metastases, but are not recommended as a routine screening
procedure. Positron emission tomography (PET) scanning
may become the most sensitive way to detect recurrences, but
although it is becoming more widely available, data support-
ing its use are still lacking. Although PET scanning is limited
in its usefulness in detecting recurrence, it has been helpful in
identifying patients with recurrence who have too many areas
of distant recurrence to warrant operative therapy to remove
the local, liver, or lung recurrence detected initially. Patients
with isolated metastatic disease (fewer than eight liver metas-
tases or 1 or 2 lobe lung involvement) may be candidates for
operative treatment (see Chapter 34). As chemotherapy
improves, operative therapy to resect residual disease may be
more important to extract a cure.

Hereditary Cancer

Heredity is thought to be a major factor in 10%–25% of col-
orectal cancers. Patients who developed their cancer before
age 50 years or who have first-degree relatives who developed
colorectal or associated cancers such as endometrial, ovarian,
ureteral, or bladder cancer or who have multiple family mem-
bers with varying cancers especially if diagnosed before 50
years of age may have a hereditary cancer. Some inherited
syndromes predispose the individual not only to development

of young-age-of-onset colorectal cancer but also other organ
cancers. Thus, in addition to informing family members of
their risks and need for intensive surveillance, the patient’s
follow-up plan may need to incorporate surveillance of other
potential sites of cancer. Sometimes, genetic counseling and
testing is useful and prophylactic surgery may be considered
as in the case of hereditary nonpolyposis colon cancer
syndrome.

Risk of Recurrence/Pattern of Recurrence

The risk of recurrence is proportional to the stage of the orig-
inal disease. Most Stage IV patients have undergone palliative
treatment and are not candidates for surveillance unless they
were treated by operative removal of metastatic disease.
Patients with Stage I colon cancer treated by radical surgery
have such a low chance of recurrent disease that routine sur-
veillance may not be justified. However, Stage I rectal cancer
patients treated by local therapy are at significant risk of local
recurrence and may deserve close follow-up. Patients with
Stage II or III disease would seem to benefit most from close
surveillance. Other tumor or surgery related factors such as
degree of differentiation, presence of lymph node metastases,
iatrogenic perforation, and poor primary tumor clearance,
influence the risk of recurrence, and could be used to more
accurately predict an individual patient’s risk of recurrence,
and guide the development of a specific follow-up program.
To date, there is no standardized formula for doing this but an
experienced clinician can individualize follow-up based on
the risk of recurrence, the patient’s overall health status, the
patient’s willingness to undergo serial testing and the ability
for the patient to undergo aggressive retreatment if recurrence
is identified.

The patterns of recurrence reflect the location of the pri-
mary tumor.5 Rectal cancers tend to recur locally in the pelvis,
but this tendency has diminished recently with improved
mesorectal clearance techniques and the use of neoadjuvant
chemoradiation. All colorectal cancers metastasize hematoge-
nously to the liver and lungs as well as to regional lymphat-
ics, and these areas need to be evaluated when looking for
recurrent disease.

It is well established that 60%–80% of recurrences occur
within 2 years of surgery, and more than 90% of recurrences
are found within 5 years. Therefore, follow-up protocols
should be most intensive for the first 2 years, and then taper
off in frequency of evaluations over the next 3 years. The
exception to this timing of recurrence is the patient who has
had pelvic radiation. In such cases, recurrence tends to occur
later so intensive surveillance may need to extend to 5 or 6
years. Subsequent to that, the risk of recurrence is so low that
colonoscopic surveillance for metachronous cancers is all that
is warranted. The development of symptoms at any time dur-
ing follow-up should prompt a thorough diagnostic work-up
and specific treatment.



Surveillance Effectiveness

The utility of a surveillance program should be manifest in an
improvement in survival or quality of life when compared
with patients who have received little or no follow-up. Several
variables confound our ability to evaluate the advantages
derived from intensive efforts to detect recurrent cancer
before it becomes evident clinically. The first is the lead time
bias that results from detecting asymptomatic recurrences.
Early detection of such a recurrence for which no effective
treatment can be offered will still result in a measured pro-
longation of survival from the time of diagnosis of the recur-
rence when compared with those patients treated for
symptomatic recurrences because they were identified earlier.
Even if the treatment provided does impart some benefit, the
bias between groups persists.

The identification of recurrent disease does not necessarily
result in improved outcomes. Only about 10% of recurrences
are resectable with curative intent and chemotherapy offers
little chance of cure. Those patients who are fortunate to have
a lesion amenable to surgery are often not suitable surgical
candidates as a result of age or comorbidity, and should not be
subjected to intense follow-up because any information
obtained cannot be acted upon. There is a subset of patients
with resectable disease, who may benefit from radical re-
resection, with 5-year survivals of 25%–30% in most series.
PET scanning can assist in identifying this small group of
individuals.6

The results of intensive follow-up programs reported in the
literature have been disappointing. A recent review summa-
rized the results of the six randomized, prospective trials of
high-intensity versus low-intensity follow-up after surgical
resection with curative intent for colorectal cancer.7–13

Recurrences were not more common in the closely monitored
group, but they were found earlier and were more likely to
result in reoperation with curative intent. Despite this, only
two of the six studies demonstrated a statistically significant
improvement in overall survival as a result of intensive
surveillance.

Because of the concern that inadequate sample size was in
part responsible for the negative results encountered in the
above studies, three separate metaanalyses have been con-
ducted on these data.6,14,15 Although this resulted in a more
clearly discerned reduction in death from recurrent cancer, the
reduction in absolute risk was only 7%.

Cost of Surveillance

Offsetting the survival benefits of an intensive surveillance
program are the costs associated with such testing. Given the
large number of patients involved, cost implications for
Medicare and private insurers are significant. The hetero-
geneity of follow-up regimens results in 5-year Medicare-
allowed charges of $910 to $26,717 per patient.16 One of the

above metaanalyses evaluated the cost-associated intensive
follow-up in terms of cost per year of life gained and found it
to be $6096.17 Beart’s hypothetical cost analysis of a program
to closely follow Stage II and III patients resulted in a cost of
$6558 per patient salvaged by resection.18 Although these
costs are significant, they seem to be below the accepted
threshold of $30,000 per year of life gained.

Quality of Life

Intensive surveillance may have a negative impact on quality
of life secondary to the anxiety, inconvenience, and cost asso-
ciated with the testing. Conversely, intensive testing may be
reassuring to patients and improve their quality of life.
Investigators in Denmark found that although patients sub-
jected to closer follow-up expressed greater confidence in
their examinations, the increment in quality of life was mar-
ginal and did not justify the expense of follow-up.19

Stiggelbout et al.20 also showed no differences in health-
related quality of life when different intervals of follow-up
were studied but they did show patients had a strong prefer-
ence for follow-up. Additional data are needed to determine
methods and settings for follow-up that maximize both sur-
vival and the quality of life.

Recommendations

Recommendations for surveillance of patients who have under-
gone curative resection of colorectal cancer are as follows.

Virtually all patients can undergo follow-up studies that are
focused on excluding hereditary cancer and on prevention of
synchronous cancer by every 3- to 5-year surveillance colono-
scopies to remove metachronous polyps. If hereditary cancer
is likely, work-up appropriately and/or consider referral to
experts in hereditary cancers. In addition to counseling the
patient about their own risks for other sites of cancer devel-
opment, the clinician must attempt to educate the patient’s
family members about their risks and surveillance or treat-
ment options.

The search for treatable recurrent disease is more selective.
It is helpful to first determine whether the patient has a sig-
nificant risk of recurrence. If so, determine whether the
patient prefers an aggressive approach to follow-up testing
and whether the patient could tolerate retreatment if recur-
rence is identified. If there is a minimal risk of recurrence
and/or the patient refuses or is not a candidate for aggressive
follow-up, no additional testing is done. It is comforting for
patients to know that should recurrence develop, you are
available and palliative treatment can be instituted. Patients
should still undergo routine colonoscopic surveillance every
5 years to detect metachronous polyps or cancer.

If there is a significant risk of recurrence and the patient
wants aggressive follow-up and would tolerate retreatment,
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follow-up will include the search for recurrent disease.
Typically this includes: history, physical examination, and
serial testing as noted below every 3–6 months for the first
3 years, and then every 6–12 months for an additional 2 years.
If pelvic radiation was used for rectal cancer, the closer inter-
val of follow-up may need to be extended to 5 or 6 years.
Careful attention to new symptoms and physical finding
should be made.

Complete colonoscopy before resection, followed by an
examination 1–3 years after surgery and every 3–5 years
thereafter for the duration of the patient’s productive life.

Serial CEA testing every 3 months for the first postopera-
tive year or two and every 6–12 months thereafter for patients
who desire an aggressive follow-up protocol and would toler-
ate aggressive retreatment for locoregional disease or hepatic
or pulmonary metastasis.

Serial CXR every 6–12 months for patients who desire an
aggressive follow-up protocol and would tolerate pulmonary
resection.

Serial proctoscopy and selective endorectal ultrasound for
rectal cancer patients who desire an aggressive follow-up pro-
tocol and would tolerate aggressive radical pelvic surgery
with or without additional radiation and chemotherapy.

Based on the available evidence, there is no role for the
routine use of liver function tests, hemoglobin, CT scanning,
MRI, or PET scanning in asymptomatic patients.4,7

Future studies may more clearly define the role of these and
other surveillance modalities.
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33
Management of Locally Advanced and 
Recurrent Rectal Cancer
Robert R. Cima and Heidi Nelson

Of patients with newly diagnosed colorectal cancer who will
undergo surgery with curative intent as part of their treatment,
approximately 5%–12% will have tumors that have spread
beyond the anatomic landmarks of a standard resection and
have invaded adjacent organs or structures.1–3 The goal of
surgery in such cases is a wide, en bloc resection of the tumor
and any involved adjacent organ or structure. Of patients who
undergo resection with curative intent and receive adjuvant
therapy, between 7% to 33% develop isolated local or
regional recurrences.4,5 In up to 20% of these recurrences,
resection can be curative.4,6,7

Although tumor biology must influence the rate and loca-
tion of recurrence, no tumor-specific characteristics have been
clearly associated with local recurrence. The most important
factor that influences tumor recurrence is the stage of disease
at presentation.8 Others include obstruction or perforation at
presentation, adjacent organ involvement, tumor aneuploidy,
increased tumor grade, mucin production, or evidence of
venous or perineural invasion. Over the last decade, the ade-
quacy of surgical resection and the use of preoperative
chemoradiation have been shown to influence the rate of
pelvic recurrence.9–12 Detailed discussion of these aspects of
rectal cancer treatment is addressed elsewhere in the text-
book. The focus of this chapter is to discuss the evaluation,
operative management, and multimodality treatment of
patients with locally advanced rectal cancer. Because the pre-
operative evaluation, operative approach, and often the peri-
operative oncologic therapy are similar for primary locally
advanced and recurrent rectal cancer, they will be discussed
together. The outcomes for the different approaches are eval-
uated later in the chapter.

Locally advanced primary rectal cancers include tumors
that are T4 N1-2 MX at the time of initial presentation. They
are often associated with a higher rate of metastatic disease at
the time of diagnosis and have a poorer overall prognosis than
earlier-stage disease.8 T4 tumors are found to be fixed by
physical examination or to be invading adjacent organs or
structures by diagnostic imaging studies. For T4 tumors,

standard surgery alone offers a limited chance of significant
local tumor control and/or long-term survival. In cases in
which an extended en bloc resection cannot be performed to
achieve complete resection, patient survival is dismal: after no
treatment or after palliative surgery, mean survival time is less
than 1 year.13

Multimodality therapy incorporating radiation, chemother-
apy, and surgery should be used to achieve local tumor con-
trol and to prevent or control systemic tumor dissemination,
thereby improving patient survival for patients with locally
advanced primary or recurrent colorectal cancers. To achieve
these goals, appropriate surgery is combined with external-
beam radiation therapy (EBRT), and, under ideal circum-
stances, intraoperative radiation therapy (IORT) and adjuvant
or neoadjuvant chemotherapy.

Patients with isolated hepatic or pulmonary metastasis
from a rectal cancer are known to have reasonable survival
after surgical treatment; however, survival with an isolated,
untreated, locoregional, rectal cancer recurrence is quite
poor.14,15 Most of these patients develop disabling complica-
tions, including severe pain from bony or nervous tissue
involvement, urinary obstruction, fecal obstruction or inconti-
nence, or persistent bleeding. Nearly 90% of rectal cancer
recurrences after surgery alone occur in the central or poste-
rior pelvis, and 19% occur at the anastomosis.16 Stage T4 pri-
mary tumors are significantly associated with relapse in the
anterior pelvic region.16 EBRT alone or combined with sys-
temic chemotherapy may result in temporary improvement of
symptoms, but the 5-year survival rate is less than 5%.14,15

Surgical palliation without the addition of systemic
chemotherapy and radiation therapy adds little to the overall
survival. For these patients, length of survival is perhaps less
important than quality of life.

A patient who presents with a locally advanced primary or
recurrent rectal cancer must be thoroughly evaluated for the
presence of extrapelvic disease. If extensive extrapelvic dis-
ease is found, the degree and scope of surgical resection
should be changed from one of curative intent to palliation.
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An exception may be considered in younger patients with no
significant comorbidities in whom a single, isolated, hepatic
metastasis is found that could be surgically resected.
However, if a patient has multiple sites of spread or signifi-
cant comorbidities, extensive surgery involving multiple
structures is not warranted, as the chance for cure is quite
small. Whether a patient is a candidate for surgery is influ-
enced by a number of factors, including the patient’s overall
physical condition and comorbid diseases and the extent of
spread and fixation of the tumor outside of the rectum.

Preoperative Evaluation and Patient
Selection

Complete resection of a locally advanced primary or recurrent
rectal cancer is a significant undertaking. Complete resection
may be technically possible in some patients, but if their over-
all physical condition does not make them an appropriate can-
didate, surgical palliation combined with chemoradiation is
the more prudent course of action. To be considered for a
complete resection, the patient should be in generally good
health. Any significant cardiac or respiratory conditions
should be thoroughly evaluated and treated. Patients who are
in poor health, or who will not be able to tolerate multi-
modality therapy combined with complete surgical resection,
or have an ASA classification of IV–V are not considered
acceptable surgical candidates. Nearly as important as their
physical condition is consideration of the patient’s motivation
and emotional preparedness for undergoing this extensive
treatment. They should be thoroughly informed about and
accepting of the short-term and long-term risks associated
with the surgery, as well as possible subsequent surgeries or
interventions required for postoperative complications.

If the patient is deemed an acceptable candidate for sur-
gery, the next step is evaluation for the extent of local spread
and the possibility of extrapelvic spread. A detailed history
should be obtained. Symptoms that may suggest metastatic
disease, such as back or bone pain outside of the pelvis, new
respiratory symptoms, or headaches need to be carefully
examined. A thorough physical examination, with particular
attention placed on the rectal and vaginal examination, needs
to be performed and any fixation of the tumor to rigid pelvic
structures needs to assessed. Complete endoscopic evaluation
of the colon needs to be performed, if technically possible, to
rule out the presence of a synchronous lesion. Endoluminal
ultrasound of the rectum may be combined with this evalua-
tion in cases of recurrent disease to determine if there is a dis-
crete mass adjacent to the intestine that might be amenable to
endoscopic biopsy. Imaging should be repeated before sur-
gery is considered and compared with similar previous stud-
ies to give some reassurance that there has been no
progression or spread of the disease that might change or pre-
clude any surgical intervention. The abdomen and pelvis need
to be evaluated with a double contrast (intravenous and oral)

computed tomography (CT) scan to exclude extrapelvic
spread and to assess the extent of possible resection. CT scans
are generally reliable for identifying the extent of disease and
adjacent organ involvement but are less discriminating for
predicting local tumor resectability.17 Any suspicious hepatic
lesion should be examined with ultrasound. If the lesion is
worrisome for metastatic disease, it should be biopsied.
Questionable findings on the chest X-ray film should be fur-
ther investigated. Any worrisome lesion that is technically
accessible should be biopsied percutaneously.

Although the above tests are the standard evaluation for
diagnosing recurrence and excluding extrapelvic spread of the
tumor, other, more tumor-specific tests have been proposed as
adjuncts. Magnetic resonance imaging (MRI) might be more
accurate than conventional CT scanning for detecting recur-
rences in the pelvis or elsewhere in the abdomen because of
better image resolution. However, similar to CT scans, MRIs
provide only anatomic details and may not be any better at
distinguishing tumor recurrence from scar in a postoperative
field, particularly after pelvic irradiation. To overcome this
limitation, a metabolic-based imaging modality such as
positron emission tomography (PET) has been studied.18–22

Colorectal cancer is known to rapidly metabolize fluorine-18
fluorodeoxyglucose (FDG), which therefore can be used as a
metabolic label to detect tumor deposits, not only in the
pelvis, but throughout the entire body. Numerous nonran-
domized studies have shown that FDG-PET imaging for
recurrent colorectal cancer has a significantly higher sensitiv-
ity and specificity than CT scanning. When CT scanning was
compared with FDG-PET imaging in postoperative patients
with colorectal locoregional recurrences, the sensitivity of
FDG-PET was significantly higher than CT plus colonoscopy
(90% versus 71%, respectively), although the specificities
were similar (92% versus 85%, respectively).23 FDG-PET
imaging has been shown to maintain this high sensitivity and
specificity, 84% and 88%, respectively, even in the setting of
the previously irradiated and postoperative pelvis.18 Thus,
FDG-PET might be a useful tool in the postoperative patient
in whom there is a suspicion of recurrence but equivocal CT
findings, and in whom extensive reoperative surgery might be
extremely high risk.

Even the combination of physical examination and radio-
graphic studies may not be able to prove that there is a pelvic
recurrence of a rectal cancer, especially if the patient has
undergone a previous pelvic operation or pelvic irradiation.
We generally accept three ways of differentiating postopera-
tive changes from tumor. The first is to document a change in
the lesion, such as increase in size over time; the second is
invasion of the adjacent organs; the third is histologic evi-
dence obtained from endoscopic, CT- or ultrasound-guided
biopsies of the suspicious tissue. However, occasionally
pelvic disease is suspected from an increasing carcinoembry-
onic antigen or development of symptoms without any defin-
able anatomic change on examination. In such situations,
histologic proof should be vigorously sought. Exploratory
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pelvic surgery should be strongly discouraged because it
poses an extreme risk to the patient and makes future evalua-
tion of the pelvis even more difficult.

Determining Resectability

Locally advanced primary or locoregional recurrences of rec-
tal cancers can extend to involve any of the pelvic organs or
rigid bony structures of the pelvis. Resectability is based on
the anatomic location and what other structures are fixed to
the lesion. Although there are other schemes for assessing
resectability, we use the following one to classify our patients
who are being considered for possible resection. The tumor is
classified as F0 when it is not fixed to any pelvic organ or
structure, FR when the tumor is fixed but resectable, and FNR
when the tumor is fixed and not resectable. FR is further sub-
divided by noting the anatomic extent of the fixation (anterior,
posterior, and lateral).24 Identifying the anatomic extent pro-
vides a better appreciation of the scope of the required resec-
tion. For example, anterior fixed lesions may require a
hysterectomy, vaginectomy, a partial or complete cystectomy,
or prostatectomy, whereas lesions that are fixed posteriorly
may require a sacrectomy (Figures 33-1 to 33-3).

Although we have found this classification scheme to be
extremely useful, it does not reliably predict resectability
before surgery because new findings may be discovered at
operation. However, in our experience, some factors are
clearly associated with an unresectable tumor (Table 33-1).
Any circumferential tumor that extends to the pelvic sidewall
is considered unresectable. Evidence of bilateral ureteral
obstruction is a very worrisome finding. Unless there is focal
infiltration of the bladder trigone causing bilateral ureteral
obstruction, this finding usually indicates that a bulky tumor
has invaded both lateral pelvic sidewalls. This means that the
disease is present at the level of the pelvic inlet, making com-
plete resection impossible. Finally, S1 and S2 nerve root
involvement or evidence of invasion of the sacral bone at the
level of S1 and S2 indicates an unresectable tumor. A sacrec-
tomy proximal to S2 results in sacroiliac joint instability and
although internal fixation is possible, it is not warranted for
cases of locally recurrent rectal cancer. Pain from nerve root
involvement with tumor occasionally needs to be differenti-
ated from sciatic nerve compression. Nerve compression
symptoms may completely resolve after pelvic irradiation and
chemotherapy. However, persistent buttock and perineal pain
usually resulting from tumor expansion and ingrowth is a
more ominous symptom.

FIGURE 33-1. A A primary T3N0M0 rectal cancer treated with a low anterior resection without adjuvant therapy. The anterior recurrent tumor
fixed at the base of the bladder was treated with preoperative chemoradiation and then resection with IORT. B After a primary low anterior
resection for T2N0M0 rectal cancer without adjuvant therapy, this patient developed a lateral pelvic recurrence. After preoperative chemora-
diation, the patient underwent an abdominal perineal resection with negative margins. 
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FIGURE 33-1. (Continued) C A recurrence after a T3N0M0 lesion treated with postoperative chemoradiation therapy was found to invade the
sacrum. After additional EBRT and chemotherapy, IORT combined with an en bloc resection of the tumor and distal sacrum was performed
with negative margins. D A massive recurrent cancer found in the pelvis after an abdominal perineal resection and postoperative chemora-
diation. The tumor was fixed to vital pelvic structures and was deemed unresectable. (Reprinted from Nicholls RJ, Dozois RR, eds. Surgery
of the Colon and Rectum. New York: Churchill Livingston © 1997 Elsevier Ltd., with permission from Elsevier.)

FIGURE 33-2. The IORT suite, showing the equipment, the position of the patient on the operating room table, and the linear accelerator.
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Multimodality Therapy for Advanced 
or Locally Recurrent Rectal Cancer

Surgery with curative intent is the mainstay of treatment for
advanced or locally recurrent rectal cancer. However, surgery
alone results in a high rate of local and distant failure.13 To

improve outcomes, surgery is combined with multimodality
therapy, radiation, and chemotherapy. Radiotherapy is used to
improve local control and systemic chemotherapy is used to
treat possible disseminated disease.

Although EBRT may relieve symptoms and pain resulting
from a large primary or recurrent rectal tumor, it alone does
not offer a significant chance of cure.25 However, when it is
combined with sensitizing chemotherapy, the probability
of achieving a resection with negative margins and the rate of
local tumor control increases.26–29 In the setting of a locally
advanced or recurrent rectal cancer, centers have combined
multimodality therapy with intraoperative radiotherapy—as
electron beam radiation therapy, high-dose-rate brachyther-
apy, or traditional perioperative brachytherapy to further
improve patient outcomes.30–37 These forms of locally

FIGURE 33-3. A The assortment of the lucite tubes used to direct the electron beam to a fixed site in the operative field in order to deliver the
IORT. B Place of a large lucite tube to deliver the IORT into the pelvis. The tube is fixed in place by securing it to an external support
apparatus attached to the operating table.

TABLE 33-1. Symptoms or findings suggestive of unresectability for
cure

Sciatic pain
Bilateral ureteral obstruction
Multiple points of tumor fixation to the pelvic sidewall
Circumferential involvement of the pelvic sidewall
S1 or S2 bony or neural involvement
Extrapelvic disease



directed radiation reduce toxicity by limiting normal tissue
exposure and deliver a high biologically equivalent dose to
the localized area of the tumor.

In general, for patients who never received prior pelvic
radiation therapy, a full course of EBRT (5040 cGy) is admin-
istered with concurrent 5-fluorouracil chemotherapy. Often,
patients with recurrent rectal cancer have previously received
a full course of pelvic EBRT. We treat such patients with an
additional course of 2000 cGy of EBRT combined with addi-
tional 5-fluorouracil chemotherapy before repeating pelvic
surgery. Therapeutic synergy between external beam and
intraoperative radiation reaches its peak within 8 weeks of
completion of external beam therapy. The disease is restaged
clinically and radiographically 4 weeks after completion of
the external beam and chemotherapy course. If there is no evi-
dence of disease progression in the pelvis or extrapelvic
metastasis, the patient is scheduled for surgery within the next
4 weeks.

Surgery

Before surgery, the magnitude of the operation and the possi-
ble complications are discussed in depth with the patient and
family members. Very rarely in cases of locally advanced pri-
mary rectal cancers can the sphincter mechanism be pre-
served. In recurrent cancers, there is little role for an attempt
at sphincter preservation. Therefore, the patient must be
accepting of a permanent colostomy. In addition, the resection
of adjacent structures or organs and the functional implica-
tions and reconstruction alternatives, such as an ileal conduit,
need to be discussed.

Patients are admitted the night before surgery for mechan-
ical and antibiotic bowel preparation, intravenous hydration,
and instruction in preoperative incentive spirometry. At our
institution, all cases of locally advanced or recurrent rectal
cancers are scheduled in a dedicated IORT suite. This suite
within the operating room complex houses the standard oper-
ating room equipment, a linear accelerator, and special anes-
thetic equipment that permits the anesthetized patient to be
moved from operating to irradiating positions (Figure 33-2).
In addition, remote controls are used to monitor the patient
outside the suite while radiation is given. The patient is placed
in the lithotomy position with both arms tucked and the legs
supported in Allen stirrups. Special care is taken to ensure
that the arms are well padded and in a neutral position to
avoid any nerve injury. The calves are positioned and padded
to avoid any pressure from directly resting on the stirrups
because the lengthy operation may result in compartment syn-
drome and/or venous thrombosis.38 Bilateral ureteral stents
are inserted cystoscopically preoperatively.

A midline incision is usually made. Transverse abdominal
incisions should be avoided because they compromise the
placement of any stomas and may injure the inferior epigastric
vessels, the primary blood supply of the rectus muscle.

Preservation of the rectus muscle is important in case a
transpelvic rectus abdominis flap is required to reconstruct the
pelvic floor. If the patient has had prior abdominal surgery, all
adhesions need to be lysed. If any of the small bowel is
adhered into the pelvis or in a region that might be indicative
of tumor, a sample should be sent for intraoperative biopsy. If
the bowel is involved with tumor, then that portion of the small
bowel will need to be resected with the rectal tumor en bloc.
Once all adhesions have been lysed, the entire abdomen needs
to be thoroughly explored for evidence of extrapelvic tumor
deposits. The liver, omentum, retroperitoneum, peritoneal lin-
ing, and the area of any prior surgical incision need to be care-
fully examined because they are frequently involved with
recurrent disease. Any suspicious finding should be analyzed
by frozen section. The presence of extrapelvic disease would
be a contraindication to radical resection. Very rarely, excep-
tions may be made in a young patient who has limited pelvic
and liver disease; in such cases, the pelvic recurrence and sec-
ondary liver tumor are resected simultaneously.

A self-retaining retractor is placed and the small bowel is
packed into the upper abdomen to facilitate pelvic exposure.
Because pelvic irradiation or prior pelvic surgery will have
induced significant fibrosis in the tissues of the pelvis, we
begin the dissection at the level of the aortic bifurcation.
Starting at this level allows us to enter a virgin fascial plane,
which aids in the posterior dissection to the level of the pelvic
floor. Similarly, the ureters are identified before they enter the
pelvis and are then mobilized along their length along the
pelvic sidewall and into the bladder. Identifying the ureters all
the way to their insertion into the bladder is important to
ensure adequate length if an ileal conduit is required for uri-
nary tract reconstruction.

For rectal cancer recurrences that are not fixed to any pelvic
structure (F0), a completion abdominoperineal resection
(APR) is required. The scope of the resection is similar to a
standard APR but the pelvic fibrosis induced by any prior sur-
gery will have distorted or eliminated the ideal, relatively
bloodless plane between the mesorectum and sacral fascia.
The distinction between fibrosis and tumor infiltration into
adjacent tissue can be very difficult to discern at the time of the
operation. If there is any question about the nature of the tis-
sue, particularly when it occurs outside the realm of planned
resection, for example, at the level of the sacral promontory or
the lateral pelvic walls, a frozen section should be analyzed. If
tumor cells are seen, a complete resection with negative
margins is not feasible. As will be discussed later, it is in this
setting that the use of IORT improves clinical outcomes.

When the tumor is fixed, either anteriorly or posteriorly, the
scope of the operation is much larger than for the non-fixed
lesion (F0). If the fixed tumor is considered resectable, we
classify it as a FR (fixed, resectable) lesion. For anteriorly
fixed tumors there are different operations that need to be
considered, whereas for a primary or recurrent posteriorly
fixed tumor that is fixed posteriorly, our operation of choice is
an en bloc distal sacrectomy.
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For the anteriorly fixed lesion, the choice of operation is
influenced somewhat by the sex of the patient. In a woman,
depending on the level and extent of the tumor, the resection
may require only an en bloc excision of the posterior wall of the
vagina, with immediate reconstruction. When the upper vagina
or lower uterus is involved more extensively, en bloc hysterec-
tomy and posterior vaginectomy would be necessary. A woman
who has her uterus usually does not need a cystectomy.
However, a man with an anteriorly fixed tumor usually needs a
cystectomy or cystoprostatectomy. A partial cystectomy with a
wide margin may be an option for an upper rectal lesion, but the
functional results may be poor because of a decrease in bladder
size and radiation-induced injury to the bladder. In such
patients, an ileal conduit at the time of resection may be prefer-
able to subjecting the patient to a second surgery.

Posteriorly fixed lesions require an en bloc distal sacrec-
tomy. The proximal extent of the resection is to S2-3. A more
proximal resection would require internal fixation of the
sacroiliac joints to stabilize the pelvis. We consider a resec-
tion of this magnitude too extensive for primary or recurrent
rectal cancer. Furthermore, when the resection is limited to
the S2-3 level, it is generally possible to preserve one S3 root,
which is usually sufficient to preserve bladder function. The
sacrectomy proceeds through four distinct steps: 1) the ante-
rior resection, 2) the posterior resection, 3) the use of IORT if
required, and 4) the reconstruction of the pelvic tissue defect.
The abdominal dissection is begun as described previously.
The dissection in the posterior plane is performed to the level
of proximal tumor extent along the sacrum. This permits
reevaluation to ensure that the tumor does not extend above
the S2-3 level. If it does, then the rectum is dissected free in
the anterior and lateral planes, leaving the point of sacral fix-
ation as the only point of attachment. A sacrectomy that needs
to include a resection proximal to S3-4 requires bilateral lig-
ation of the internal iliac arteries and veins. This is done to
decrease blood loss during the sacrectomy. Once the rectum is
completely freed anteriorly and laterally, all required abdom-
inal wall stomas are created and an omental or rectus abdo-
minis flap is mobilized and placed into the pelvis to be used
for later reconstruction. The abdominal incision is closed and
the patient is repositioned in the prone-jackknife position.
A posterior midline incision from the region of the last lum-
bar vertebra to the coccyx is made. The gluteal muscles are
dissected free of the sacrum and the proposed site of transec-
tion is identified. The important nervous structures to the
lower pelvis and extremities, the pudendal and sciatic nerves,
respectively, are identified and preserved. With the assistance
of our orthopedic or neurosurgical colleagues, the sacrum is
transected and the dural sac is closed. The defect is closed
either over an omental flap or the mobilized rectus abdominis
flap. Because the resulting tissue defect can be quite sizable,
local muscle flaps may need to be mobilized in order to close
the defect. Multiple closed suction drains should be used,
because any pelvic fluid collection can easily become
infected and lead to wound breakdown. The wound compli-

cations and breakdown in this heavily irradiated field are not
uncommon and occur in as many as 65% of patients who
undergo radical resection with concurrent IORT.39 These
postoperative wounds often require transfer of nonirradiated,
well-vascularized tissue like muscle flaps to heal if that trans-
fer was not done at the initial operation.

Use of IORT

In cases of close margins, known microscopically positive mar-
gins, or minimal gross unresectable disease in the pelvis or after
the sacrectomy, our policy is to use intraoperative electron-beam
radiation therapy (IORT). To give IORT, a lucite cylinder is
positioned in the pelvis to target the at-risk area (Figure 
33-3A,B). The patient is then positioned under the linear accel-
erator. Between 1000 to 2000 cGy is delivered, depending on
the extent of margin involvement. A dose of 1000 cGy is rec-
ommended for minimal residual disease; 1500 cGy is given for
gross residual disease less than 2 cm; and 2000 cGy is reserved
for unresected or gross residual disease more than 2 cm. The
IORT dose that can be given should take into account the total
of any prior EBRT that has been administered.

Although we only have experience with EBRT, other insti-
tutions have used other ways of delivering intraoperative or
prolonged local radiation therapy. At Memorial Sloan-
Kettering, a combined-modality treatment protocol uses high-
dose intraoperative brachytherapy (HDR-IORT).30 The
radiation is delivered via an array of catheters that are imbed-
ded in a flexible rubber pad. This pad is then sutured to the
area of concern and other normal tissue is packed away and
protected. The catheters are connected to a high-dose-rate 192Ir
source. After the total dose is delivered, the pad is removed
and the operation proceeds. Another approach is to use peri-
operative brachytherapy as a way to combine local delivery of
radiation with extended surgery.31–34 With this method,
brachytherapy catheters are loosely secured to a mesh material
that is then secured to the region of interest. The operation is
completed and the ends of the catheters are brought out
through a separate skin incision and secured to the skin. Then,
usually between postoperative day 3 and 5, removable radioac-
tive elements are placed into the brachytherapy catheters.
Once the desired total dose is delivered, the catheters are
removed at the bedside without the need for sedation or anes-
thesia. These techniques do not require a dedicated operating
room with a linear accelerator to administer radiation region-
ally and may therefore expand where this type of surgery can
be performed. One possible disadvantage with the use of the
postoperative brachytherapy catheters is that it is difficult to
protect normal tissue, particularly the small intestine, once the
operation is complete. However, these alternative methods for
delivering local radiation therapy, when combined with
extended surgery and chemotherapy, seem to result in morbid-
ity and survival outcomes that are comparable to our experi-
ence with intraoperative EBRT.
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Results of Multimodality Treatment 
for Advanced Primary or Locally
Recurrent Rectal Cancer

Disease recurrence and survival in patients with rectal cancer is
highly dependent on the stage of disease and the mode of treat-
ment. In recent reports, the combination of preoperative EBRT
and total mesorectal excision surgery for resectable rectal can-
cer resulted in a recurrence-free rate of 94% for Stage II and
85% for Stage III tumors.40 However, more locally advanced
rectal cancers often have a higher recurrence rate.41 Although
the cause of death in these patients is usually attributable to sys-
temic disease, a mortality rate of 16%–44% has been attributed
to isolated local failure.42,43 Also, advanced primary disease and
recurrences in the pelvis are associated with significant pain,
bleeding, and urinary or neurologic complications that often
dominate the clinical picture and affect the patient’s quality of
life.14 Traditionally, palliative pelvic radiation has been used,
but it often only provides short-term palliation of symptoms or
of local disease progression.14,44 To better address the signifi-
cant symptoms associated with advanced primary or recurrent
rectal cancer and to perhaps improve survival, a number of
institutions have used multimodality therapy, including preop-
erative chemoradiation, extensive surgery, and intraoperative-
directed local radiation therapy.

For patients with advanced primary rectal cancer, studies
have shown the benefit of combined preoperative chemoradi-
ation followed by radical surgery. In a retrospective review of
60 patients with primary locally advanced rectal cancers,45

81% were able to undergo curative resection. Their overall 
2-year survival was 91%, and their local regional recurrence
rate was 7.5%. In another study, preoperative chemoradiation
with extensive surgery improved overall survival and control
of pelvic disease compared with preoperative radiation ther-
apy alone.35 In that study, the use of IORT improved local
control in patients with microscopic residual disease or clini-
cally fixed tumors. None of the patients treated with IORT
developed local failure in the pelvis. Similar findings of
improved local control and survival were reported in a series
of patients with primary advanced rectal cancers who were
given HDR-IORT.36 These 22 patients with primary unre-
sectable rectal cancer underwent multimodality therapy
including preoperative chemotherapy, external beam irradia-
tion, and extensive surgery with intraoperative brachytherapy,
which led to actuarial 2-year local control of 81%. Local
tumor control was 92% for patients who underwent resection
with negative margins versus 38% for those with microscopic
positive margins. The overall 2-year actuarial disease-free
survival rates were 77% for patients with negative margins
and 38% for patients with positive margins. In sum, series of
patients with locally advanced primary rectal cancer who
were treated with intraoperative radiation and surgery have
shown an overall improvement in local control compared with
historical controls.

Surgery alone has been used to treat recurrent rectal can-
cers. In the series by Garcia-Aguilar et al.46 of 87 patients
with recurrent rectal cancer, 64 patients underwent surgical
exploration, and only 42 were able to undergo resection with
curative intent. The estimated 5-year survival rate for patients
who had curative-intent surgery was significantly better than
that for patients who had only palliative or no surgery (35%
versus 7%). In most series, recurrence and survival rates for
patients with recurrent rectal cancer treated with surgery
alone are less than those for patients with primary advanced
rectal cancer, but are still better than historical data for
patients treated with palliative therapies. In general, patients
treated with multimodality therapy including IORT experi-
ence 3-year local control rates ranging from 25% to 78%, and
long-term survival has been reported to be between 25%
and 40%.47–54

The institution with the most experience using multimodal-
ity therapy including IORT for recurrent rectal cancer is the
Mayo Clinic. Between 1981 and 1996, 394 patients were
treated, 90 of whom had unresectable local or extrapelvic dis-
ease at the time of surgical exploration.47 Although 304
patients underwent resection of the recurrent tumor, only 138
(45%) underwent a histologically confirmed curative resec-
tion. The 166 remaining patients had a palliative operation
because of either gross (n = 139) or microscopic (n = 27)
residual cancer in the pelvis. Nine percent of the patients who
had surgery with curative intent underwent extended resec-
tions (i.e., sacrectomy, pelvic exenteration, cystectomy with
ileal conduit) because of the advanced nature of the tumor.
These patients were prospectively monitored to determine
long-term survival and the factors influencing survival.

The 1-, 3-, and 5-year survival rates for the 304 patients
were 84%, 43%, and 25%, respectively. The median survival
time was 31 months. The 5-year survival rate was greater after
curative (i.e., negative histologic margins) than after palliative
surgery (37% versus 16%, P < .001). The presence of gross
residual disease in patients who underwent nonpalliative
resections resulted in decreased survival compared with those
patients with microscopic residual disease. However, survival
for patients who had extended resections was not significantly
different than that for patients who had a limited resection
(28% versus 21%, P = 0.11, respectively). Logistic regression
analysis found several independent factors that contributed to
the ability to perform a curative resection. On univariate
analysis, initial surgery with end colostomy or painful recur-
rence were associated with having palliative surgery. On mul-
tivariate analysis, increasing number of tumor fixation sites
was associated with a palliative resection. These factors also
affected overall survival; patients with pain and more than one
site of fixation had significantly lower survival rates. The best
5-year survival rates were in patients who had nonfixed
tumors (41%) or asymptomatic recurrences (41%). Other
institutions that have used a multimodality approach that
included some form of intraoperative radiation have reported
similar improvements in local recurrence and survival.51–54
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Patients whose tumors can be resected with negative mar-
gins often have better outcomes. Because of this, some
investigators have questioned the routine use of the intraop-
erative, locally directed radiation therapy.55 Recently, Wiig
and colleagues56 reported a nonrandomized, prospective
study evaluating the value of IORT in reoperative surgery
for recurrent rectal cancer. The estimated overall 5-year sur-
vival was 30%. However, patients who had an R0 resection
had a 60% survival compared with 25% and 0% for R1 and
R2, respectively. The use of IORT did not improve survival
or local recurrence when controlling for R-stage resection.
However, other reports indicate that IORT improves local
control and survival even in patients with R1 resections
when compared with most control series of patients.48 In
addition, many series report that pelvic recurrences after
multimodality therapy that included IORT occurred outside
the intraoperative radiation field. In the most recent study to
look specifically at the rate of local recurrence after the use
of high-dose-rate brachytherapy, significantly more recur-
rences occurred outside of the IORT field than within the
radiation field.54 In that series, the time to pelvic recurrence
was 16 months in patients who had a pelvic recurrence out-
side the radiation field, and 31 months in patients who had a
pelvic recurrence within the radiation field; however, the
difference was not statistically significantly (P = .07). To
specifically address the benefit of adding IORT to the com-
bined multimodality treatment of patients with advanced
primary or recurrent rectal cancer would require a prospec-
tive, randomized trial. However, this would be a difficult
undertaking given the relatively few institutions capable of
delivering this complex therapy, the variations in different
intraoperative radiation techniques, and the relatively lim-
ited number of patients for whom this therapy is appropriate.
For now, most studies, although retrospective and often
based on single institutions, suggest that combined multi-
modality therapy that includes IORT provides the best
chance for cure for patients with locally advanced or recur-
rent rectal cancer.

Perioperatively related mortality was very low in patients
who underwent this multimodality treatment (0.3%).47

However, treatment-related morbidity was relatively high. In
one series of 304 patients who underwent surgery with cura-
tive intent, 96 (32%) required prolonged hospitalizations, 78
(26%) of whom required readmissions and/or additional sur-
gical procedures. The most frequent complications included
pelvic abscesses (6.6%), bowel obstructions (5.3%), enteric
fistulas (4.3%), and perineal wound complications (4.6%).47

The complication rate was significantly higher in patients
who underwent extended surgical resections and in patients
who had recurrences fixed in more than two sites in the pelvis.
These findings underscore the need for thorough preoperative
patient selection to ensure that the patient is fit enough to
tolerate the surgery and the potential complications, and
that there is no evidence of disease outside of the region of
resection.

Palliative Care for Advanced or 
Recurrent Rectal Cancer

Patients who present with locally advanced or recurrent rectal
cancer must first be evaluated with the intent to cure. An
equally important consideration is palliation of symptoms if a
cure does not seem to be achievable. The local effect within
the pelvis of an advanced or recurrent rectal cancer drives the
need to address control of symptoms. These symptoms often
include rectal bleeding, rectal obstruction, urinary obstruction
caused by local invasion, and severe pain related to invasion
of the pelvic sidewall or direct invasion of pelvic nerves. Over
the past decade, the choice of palliative options has expanded
and choice of option requires careful consideration of the pre-
senting symptoms, possible future symptoms, extent of local
and distant spread of the disease, and the overall physical con-
dition of the patient.

Palliative interventions may be broadly classified as nonin-
vasive, minimally invasive, and surgical. The primary nonin-
vasive palliative option is radiotherapy. In patients who have
never received pelvic radiation, a full course of external beam
irradiation may be a very effective treatment for bleeding,
pelvic pain, and near obstruction. The use of external beam
radiotherapy may result in palliation of severe pelvic pain in
50%–90% of patients.57,58 However, virtually all patients will
experience progression of the tumor and recurrent symptoms
before they die. Lingareddy and colleagues44 have shown
there is a significant use for palliative reirradiation in treating
recurrent rectal cancers. In their study of 52 patients with
recurrent rectal cancer, pelvic reirradiation resulted in com-
plete palliation of bleeding, pain, and mass effect in 100%,
65%, and 24% of cases, respectively. The median initial radi-
ation dose to the pelvis was 50 cGy; the median reirradiation
dose was 30 cGy. Most patients had palliation of their symp-
toms until their deaths. Grade 3 and 4 toxicity were seen in
23% and 10% of patients, respectively. The 2-year overall
actuarial survival was 25%.

Minimally invasive approaches to palliation usually involve
mechanical means to reduce symptoms related to pelvic
tumors. These include ureteral stents to alleviate urinary
obstruction and expandable metal colonic wall stents or the
use of lasers to relieve rectal obstruction. Self-expanding
metal stents (SEMS) are useful for the nonsurgical manage-
ment of rectal obstructions, bleeding, and malignant fistulas.59

In a review of the literature, palliation with SEMS was
achieved in 90% of patients.60 In the largest series to report on
SEMS for malignant rectal obstructions, stents could be
deployed successfully in 36 of 37 patients with rectal obstruc-
tions,61 and 28 had good long-term results with no need for
subsequent intervention.61

Endoscopic lasers are an alternative to SEMS. The
neodymium yttrium argon garnet (Nd:YAG) laser is the most
frequently used. Endoscopic laser treatments remove the
tissue intraluminally by coagulative necrosis or immediate
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tissue vaporization, depending on the amount of energy
applied. Palliation of symptoms and marked improvement in
quality of life is achieved after repeated laser sessions (usu-
ally 2–5) in 80%–90% of patients.62,63 Unfortunately, laser
therapy does not seem to be a durable treatment. Effective
palliation decreases as a patient survives longer; successful
palliation at 1 year was only 42%.64

There are no data on the use of palliative resections in
patients with locally advanced or recurrent rectal cancer.
However, a report from Memorial Sloan-Kettering has evalu-
ated the role of palliative resection in 80 patients with Stage
IV rectal cancer.65 Twenty-four percent had clinical evidence
of obstruction and 94% had either T3 or T4 lesions. None had
received prior surgical or radiation therapy. They underwent
radical resection of the primary lesion and surgical treatment
of solitary hepatic metastasis, if present. There was one death,
a 15% postoperative morbidity, and a 20% colostomy rate.
The overall local recurrence rate was 6%, actuarial local con-
trol at 2 years was 94%, and median survival was 25 months.
This study shows that in appropriately selected patients with
Stage IV disease and complicated or advanced rectal cancer,
surgical resection of the primary tumors can achieve very rea-
sonable oncologic results and provide good palliation of
symptoms related to the tumor.

Summary

For patients with advanced primary or recurrent rectal can-
cers, the only hope of cure requires a coordinated multidisci-
plinary approach to treatment. In general, EBRT,
chemotherapy, extensive surgery, and the use of directed
IORT seem to improve local control and survival. Surgery in
these patients carries a higher morbidity rate than surgery for
primary rectal cancer, but one that is acceptable in appropri-
ately selected patients. Before proceeding with multimodality
therapy, patients should be thoroughly evaluated for the pres-
ence of disseminated extrapelvic or metastatic disease, which
would, in most instances, preclude a curative operation.
Experience indicates that isolated anterior or posterior fixa-
tion of the tumor does not preclude a curative resection. In
these cases, en bloc resection of involved organs or bony
structures can result in resection with negative margins.
However, tumors fixed to the lateral pelvic sidewall, fixed at
multiple points, or fixed circumferentially are often unre-
sectable or incurable. Available data from many institutions
indicates that multimodality therapy for advanced primary or
recurrent rectal cancer results in better local control and
higher survival rates than palliative therapy.
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Approximately 20% of patients with colorectal cancer present
with established distant metastases.1 In most cases, the metas-
tases are detectable with noninvasive imaging, and patients
can be assigned to AJCC (American Joint Committee on
Cancer) Stage IV before any surgical intervention. Among
these patients there is enormous heterogeneity with respect to
sites of disease, extent of disease, symptoms, performance
status, and comorbidities. The clinical spectrum at the time of
diagnosis ranges from the asymptomatic patient with a single
metastatic lesion to the rapidly deteriorating patient with
colon obstruction and advanced, multiorgan metastases. It is
therefore difficult to define rigid treatment algorithms that can
be widely applied to all clinical settings.

Despite considerable progress in the treatment of advanced
colorectal cancer, the vast majority of Stage IV patients are
not curable by current treatment protocols. A recent analysis
of data from the SEER (surveillance, epidemiology, and end
results) population-based database estimates that the 5-year
survival rate for Stage IV patients diagnosed between 1991
and 2000 was 8%.2 However, despite a low overall cure rate,
aggressive treatment is indicated for most patients to extend
survival and enhance quality of life. Systemic chemotherapy,
endoscopic treatments to palliate obstruction, surgical diver-
sion, and surgical resection all have important roles in treat-
ment of Stage IV patients. Treatment approaches must be
individualized based on the extent and resectability of local
and distant disease, the presence or absence of bowel obstruc-
tion, performance status, and comorbidities. For patients with
good performance status and minimal symptoms from their
primary cancers, standard treatment is systemic chemother-
apy, which is well documented to increase survival and qual-
ity of life.3,4 Surgical resection of the primary tumor and,
when feasible, of the metastatic lesions can provide excellent
palliation and can, in some cases, provide lasting cure.

In the past decade, there has been remarkable improvement
in the efficacy of chemotherapy for colorectal cancer. First-
line therapy with either FOLFOX or FOLFIRI now yields
major responses in up to 50% of previously untreated

patients, and achieves minor responses or stable disease in an
additional 20% of patients.5 Multiple, effective drug combi-
nations are available as well, and second-line chemotherapy
has become more effective and more likely to impact survival.
Over the past 10 years, the median survival for patients with
metastatic disease who are treated with chemotherapy has
improved from 12–14 months to 21 months.6 Although cure
from chemotherapy alone remains extremely rare, effective
chemotherapy combined with aggressive surgery may be
increasing the overall cure rate. In this setting, the care of
patients with advanced disease has become quite complex.
The goal of this chapter is to provide a reference source for
surgeons managing patients who present with Stage IV col-
orectal cancer.

Biology of Metastatic Disease

Metastasis is defined as the spread of malignant cells from a
primary tumor to a distant organ. It is estimated that 90% of
all cancer deaths are a result of metastasis.7 The process of
metastasis is a continuous and inefficient one that begins early
in tumor formation and increases as tumors grow.8 Metastatic
foci themselves can go through the metastatic process and
spread to other organs (i.e., metastases can metastasize).

Numerous clinical and laboratory studies have attempted to
define the complex process of metastasis formation. It is a
multistep process, and failure at any step results in failure of
the overall process. The process relies on properties of the
tumors cells, as well as the microenvironment of the primary
and secondary sites.9,10 A series of major events must occur
(Figure 34-1).

The first step is tumorigenesis, which occurs after the ini-
tial malignant transformation. The tumor proliferates into a
small mass of heterogenous cells that are of varying metasta-
tic or malignant potential. These tumor cells undergo multiple
and sequential genetic changes, characterized by the appear-
ance of oncogenes and a decrease in tumor suppressor genes.



As the tumor grows beyond 1 mm in diameter and becomes
relatively hypoxic, angiogenesis is initiated. The process of
tumor angiogenesis is tightly regulated by pro- and anti-
angiogenic factors secreted by both the tumor and its envi-
ronment. As tumors successfully grow, suppressors of
angiogenesis are inhibited and pro-angiogenic factors pre-
dominate, resulting in neovascularity and further growth of
the tumor.11 Some tumors may grow by utilizing other exist-
ing blood vessels in nearby tissues.

In the next step, some cells will develop an invasive phe-
notype. Most researchers believe that there is a selection
process resulting in the clonal expansion of certain cell sub-
populations with growth advantages and invasive properties.
Whether this process represents a property of the whole tumor
cell mass or true clonal selection of more invasive cell sub-
populations is not known, and is a subject of intense
research.12 Malignant invasion is characterized by down-
regulation of cell adhesion, resulting in detachment of the cell
from the primary tumor mass and the extracellular matrix.
Stromal invasion is accomplished through interactions with
the basement membrane, including adhesion, proteolysis, and
migration, ultimately resulting in detachment and invasion
through the basement membrane. This invasive phenotype

also enables these cells to enter thin-walled lymphatics and
vasculature, allowing access to systemic circulation. The neo-
vasculature from tumor-induced angiogenesis seems to be
more susceptible to such invasion. This process of invasion is
critically related to the expression (up-regulated or down-
regulated) of adhesion molecules and factors influencing cell
migration.13,14

Once inside the vascular system, cells or cell clumps
(emboli) are circulated, and must survive hemodynamic fil-
tering as well as immune surveillance. They must then arrest
in a distant organ. This probably involves adhesion and/or
trapping, based on size, within small capillary beds. There is
likely a complex interaction between the malignant cell and
the endothelium or exposed basement membrane, allowing
cell arrest. Once arrested in a tissue bed, the cells extravasate
into the tissue, enabling formation of a metastatic focus.
There is debate as to whether proliferation occurs before or
after actual extravasation into the tissue; some experimental
models have shown that extravasation is not a prerequisite for
growth in a secondary organ.15 Paracrine growth factors, hor-
mones, and the local tissue environment have critical roles in
the ultimate outcome of extravasated cells. These metastatic
cells can become dormant or proliferate; what determines this
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FIGURE 34-1. Schematic illustrating the multistep process involved in the development of metastasis. (Reprinted from DeVita VT Jr, Hellman S,
Rosenberg SA. Cancer: Principles and Practice of Oncology. 6th ed. copyright 2001, with permission of Lippincott Williams & Wilkins.)



fate is not fully understood. Growth in the distant organ after
deposition is a major limiting factor in the formation of
metastasis, and some metastatic cells can remain dormant for
years. Once deposited in the distant organ, the metastatic
focus, if proliferating, must again go through tumorigenesis,
angiogenesis, and evasion of the immune system.16

This complex multistep process of metastasis formation is
related to multiple genetic changes among malignant cells. As
the technology of measuring genetic changes improves, we are
beginning to appreciate the changes that occur during this
process. It seems that there are genes specific to tumorigene-
sis, invasion, angiogenesis, and other steps. Recently, a num-
ber of genes have been identified that suppress metastatic
potential and, by their down-regulation, affect a cell’s ability to
metastasize without affecting tumorigenicity.17 These discov-
eries provide a sense of the future challenge in elucidating the
multiple, stepwise, and specific changes that regulate a cell’s
ability to metastasize. Advances in this field will have obvious
and profound implications for the treatment of cancer.

Diagnosis/Staging

The clinical presentation of Stage IV patients is variable. Most
present with symptoms referable to the primary tumor.
However, symptoms from metastatic disease, asymptomatic
metastatic lesions found on imaging studies, abnormalities in
routine blood work, and cancers discovered on endoscopic
screening procedures may also be the first signs of disease.
Initial staging evaluation should include colonoscopy with
biopsy, and imaging of the primary tumor, liver, and lungs.
When feasible, endorectal ultrasound or magnetic resonance
imaging (MRI) is recommended for rectal cancers to document
the initial T and N stage. Spiral computed tomographic (CT)
scanning of the chest/abdomen/pelvis is a highly accurate and
efficient method of detecting metastases. Positron emission
tomography (PET) scanning detects occult disease not seen on
CT scan in 20% of Stage IV patients, and should be considered
if such findings might affect patient management.18

Once the extent of disease workup is complete and distant
metastases have been documented, the surgeon must make
three important judgments. First is whether the patient is fit
for aggressive treatment. Patients with poor performance sta-
tus or serious cardiovascular, pulmonary, renal, neurologic, or
gastrointestinal impairment may not tolerate chemotherapy or
major surgery. Second is whether the primary tumor presents
a clinically significant risk of bowel obstruction. Symptoms,
radiographic findings, and endoscopic findings are important
considerations. If the proximal colon is not dilated on radi-
ographic studies and a colonoscope can traverse the tumor, it
is generally safe to begin treatment with chemotherapy. The
third determination is whether the patient’s metastases can be
surgically resected, and therefore treated with curative intent.
If complete resection of all disease can be expected, then sur-
gical intervention should assume a high priority.

Multidisciplinary Evaluation

Management of patients with advanced disease is often com-
plex, and multidisciplinary evaluation can be helpful in deter-
mining initial therapy. The surgeon and medical oncologist
should evaluate the patient in consultation with a radiologist
and gastroenterologist. The goals, priorities, and expected
course of treatment should be discussed. For rectal cancers
that are bulky or symptomatic, the advice of a radiation oncol-
ogist is often helpful.

Palliative Management of the Primary
Cancer—Stents, Laser

Approximately 8%–29% of patients with colorectal cancer
initially present with symptoms of partial or complete bowel
obstruction.19 In a review of 713 obstructing carcinomas, 77%
were left-sided and 23% were right-sided cases.20

Furthermore, a majority of obstructing tumors are either
Stage III or Stage IV.21 Bowel obstruction is insidious in
onset, with initial symptoms of mild discomfort and change in
bowel habits. With disease progression, the symptoms can
become worse, ranging from crampy abdominal pain, abdom-
inal distension, nausea, abdominal tenderness, obstipation,
and leukocytosis. Vomiting is a late symptom unless there is
an associated small bowel obstruction. Without treatment, the
process can progress to complete obstruction, ischemia, and
perforation. The risk of cecal perforation is greatest in
patients who have a competent ileocecal valve.

In the setting of metastatic cancer, the critical question is
whether colon obstruction should be considered a contraindi-
cation for systemic chemotherapy or radiotherapy. The degree
of symptoms, endoscopic findings, and radiographic findings
are all relevant to this decision. When the cancer can be
traversed with a colonoscope and there is no radiographic evi-
dence for obstruction, many patients with partially obstructing
cancers will tolerate aggressive chemotherapy. Patients must
be instructed to monitor their symptoms closely, and to report
any signs of worsening obstruction immediately. A liquid diet
or pureed diet taken in small portions may help to reduce
obstructive symptoms. For patients with advanced obstruction,
nonresective palliative options include laser therapy, fulgura-
tion, colonic self-expanding metal stents, and creation of a
diverting stoma.

Laser therapy has been used for palliation of obstructing
rectal cancers for the past two decades.22–24 In a large series of
272 patients who underwent palliative laser therapy for rec-
tosigmoid cancers, the immediate success rate in treating
obstructive symptoms was 85%.25 Other studies have shown
similar success rates, in the range of 80%–90%.23,24 However,
laser therapy is practical only for treating cancers of the dis-
tal colon and rectum, and is rarely used to treat proximal
lesions. In addition, multiple therapy sessions are required to
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achieve lasting relief of symptoms. Serious complications
such as bleeding, perforation, and severe pain have been
reported in 5%–15% of patients, especially those undergoing
multiple treatments.22,24–26

Surgical fulguration of rectal cancers is another method of
opening the rectal lumen.27,28 Fulguration, in combination
with endoluminal debulking, can remove a large volume of
tumor; however, unlike laser therapy, this procedure requires
hospital admission and regional or general anesthesia.

Since their introduction in 1991, colonic stents have
become an important method of palliation for obstruction in
colorectal cancer patients, especially those with unre-
sectable metastatic disease. These self-expanding metallic
stents can potentially dilate the lumen to a near-normal
diameter, providing quick relief of symptoms and, in some
cases, allowing endoscopic assessment of the proximal
colon. Stents can be placed in patients using minimal seda-
tion, without need of prior endoscopic dilation and the con-
comitant increased risk of complications such as perforation
or tumor fracture. Moreover, these stents can be placed
across relatively long lesions by overlapping stents in a
“stent-within-stent” manner.

In a retrospective series of 80 patients who underwent
colonic stent placement for malignant large bowel obstruc-
tion, stents were successfully placed in 70 patients (87.5%
overall technical success rate).29 Satisfactory symptomatic
relief and clinical decompression was achieved in 67 patients
(83.7% overall clinical success rate). Two perforations
occurred in this series, one of which resulted in death. Other
complications included stent migration resulting in expulsion,
reobstruction, and intractable tenesmus. Stenting of cancers in
the mid and low rectum may result in debilitating urgency and
incontinence.

A recent series of 52 patients with malignant obstruction
secondary to either primary or recurrent disease, who under-
went stent placement by colorectal surgeons, reported that 50
of 52 were successfully palliated.30 One patient had a perfo-
ration, and in another patient obstruction was not relieved
because of multiple sites of obstruction. The complication
rate in this series was 25%; migration was the most common
complication (15.4%), followed by reobstruction secondary
to tumor ingrowth (3.8%), perforation, colovesical fistula, and
severe tenesmus (2% each). Surgery was required in 17.3%,
mostly because of complications or recurrent obstruction.
Complications reported in the literature on colonic stents
include stent malpositioning, migration, tumor ingrowth
(through the stent interstices), tumor overgrowth (beyond the
ends of a stent), perforation, stool impaction, bleeding, tenes-
mus, and postprocedure pain.

Laser therapy has also been used in certain situations, in
conjunction with colonic stents, to recanalize and decom-
press large bowel. Overall, as more experience is gained,
these endoscopic palliation therapies increasingly provide
effective and durable palliation for patients with malignant
obstruction.

Surgical Management of the Primary
Cancer—Resection

The role of bowel resection in patients with unresectable
metastases is controversial. It is important to recognize that
there are no randomized data demonstrating a survival bene-
fit for bowel resection in Stage IV patients. However, pallia-
tive resection of the primary tumor does provide durable local
control, is generally well tolerated, and can benefit many
Stage IV patients.31 However, randomized trials of 5-fluo-
rouracil (5-FU)-based chemotherapy versus best supportive
care, conducted in the 1990s, have shown that Stage IV
patients receiving systemic chemotherapy have increased
length and quality of life.3,4 Moreover, with modern multidrug
regimens, the beneficial impact of chemotherapy continues to
increase.5,6 Thus, standard management for patients with
unresectable metastatic colorectal cancer is systemic
chemotherapy. The proper use of elective colon/rectal resec-
tion in nonobstructed patients is a source of continuing
debate. Oncologists properly cite loss of performance status,
risk of surgical complications, and delay in chemotherapy as
major downsides to palliative resection. Surgeons, however,
understand that elective operations have a far lower morbidity
than emergency surgery and fear having to operate on patients
who obstruct while receiving chemotherapy or who present
with more advanced disease after multiple cycles of ineffec-
tive chemotherapy.

Four retrospective studies have evaluated nonoperative
management of Stage IV colorectal cancer by comparing
patients who did and did not undergo colorectal resection32–35

(Table 34-1). The data come from the 1990s, when 5-FU-
based chemotherapy was the standard systemic therapy. In all
four studies, a strong majority of patients were treated by
upfront bowel resection. Patients who were not initially
resected were more likely to have rectal cancers, to have more
extensive metastatic disease, and to be older. Operative mor-
tality for the patients having upfront resection ranged from
1.6% to 9%. Patients who did not have initial bowel resection
underwent a subsequent colorectal operation in 9.3%–32% of
cases, although the indications for subsequent operation were
often not specified. From these limited data, it is clear that
upfront colon resection is frequently practiced, particularly
for patients with colon primaries and with less extensive
metastatic disease. However, it is not possible to assess the
impact of colon resection on symptom control, tolerance to
subsequent chemotherapy, quality of life, or survival.

A prospective study of 24 patients with unresectable Stage
IV colorectal cancer and minimally symptomatic primary
cancers treated by 5-FU-based chemotherapy was reported by
Sarela and colleagues.36 Eleven patients had metastases lim-
ited to the liver (six with greater than 50% replacement of the
liver), 10 patients had lung metastases, and six patients had
peritoneal metastases. In the follow-up period, four patients
with sigmoid colon cancer developed bowel obstruction,
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which was treated by operation in two cases and by endolu-
minal stenting in two cases. Three patients underwent right
colectomy for abdominal pain with poor symptom relief. One
patient underwent potentially curative resection after disease
downstaging by chemotherapy. From this small study, it was
concluded that a policy to defer resection of minimally symp-
tomatic primary colorectal cancer is acceptable. However, it is
noteworthy that 25% of the primary cancers (and 35% of the
colon primaries) were ultimately resected.

Several retrospective studies have specifically examined
the impact of rectal resection on patients with Stage IV rectal
cancer.37–40 The goals of radical surgery in this setting are to
eliminate bleeding and obstruction, prevent local tumor pro-
gression, and prepare the patient for systemic chemotherapy.
Moran et al.37 reported that, among 95 patients undergoing
rectal resection, local symptom control was excellent, and
only one required subsequent reoperation for local recur-
rence. Longo et al.38 reported that, among 103 patients, pelvic
pain and sepsis were more common in the nonresected group
(15%, 14%) than in the resected group (4%, 9%). Chu and
colleagues39 reported on 21 Stage IV patients treated by
abdominoperineal resection. Perioperative morbidity (33%)
and mortality (0%) were acceptable, and 20 of 21 patients had
complete and durable resolution of local symptoms. Nash and
colleagues40 reported results for 80 patients treated by rectal
resection without radiotherapy. There was only one perioper-
ative death, and median hospital stay was 9 days. Only five
patients developed local failure. Median survival was
25 months, with greatest survival seen in patients who
received and responded to systemic chemotherapy. These
studies document that surgical resection can achieve excellent
palliation of local symptoms.

There are few published data evaluating the effectiveness
of radiotherapy in palliative management of Stage IV rectal
cancer. Crane et al.41 reported on 55 patients who received
chemoradiotherapy and 25 patients who received chemora-
diotherapy followed by surgery. Both groups received sys-
temic therapy (78% of patients). Pelvic symptom control was
high (81%) in the chemoradiotherapy group, but not as 
high as in the chemoradiotherapy plus surgery group (91%).

There were limited data on the durability of symptom control
over time.

To summarize the treatment options for Stage IV patients
with unresectable metastases, treatment algorithms are
shown for patients with Stage IV colon cancer (Figure 34-2)
and Stage IV rectal cancer (Figure 34-3). The algorithms
show multiple treatment options, reflecting the heterogeneity
of disease presentation. The major variables to consider are
location of the primary tumor, degree of colon/rectal obstruc-
tion, extent of metastatic disease, and fitness of the patient
for surgery. For patents with nonobstructing primary tumors,
upfront treatment with chemotherapy is favored because, in
this era of increasingly effective chemotherapy, it is impor-
tant that patients be given the full benefit of aggressive sys-
temic therapy. However, it should be remembered that the
goal of therapy is effective palliation, and surgical resection
remains the most effective and durable local treatment
option.

Liver Metastasis

Of the 150,000 new cases of primary colorectal cancer diag-
nosed in the United States each year, approximately 60% of
these patients will develop liver metastases and about one-
third will have disease limited to the liver.1 Overall, it has
been estimated that about 10% of all patients with colorectal
liver metastases are candidates for potentially curative hepatic
surgery.42 Of those able to undergo complete hepatic resec-
tion, 25%–35% achieve long-term survival.43 Therefore, only
a small percentage of the overall number of patients with
metastatic colorectal cancer are cured by liver surgery; this
underlines the paramount importance of patient selection in
determining optimal treatment. These statistics also highlight
the fact that the majority of patients with liver metastases have
unresectable disease, and require evaluation for chemother-
apy or supportive care. It should be noted, however, that with
improvements in chemotherapy, surgical technique, and abla-
tive techniques, the number of patients eligible for hepatic
surgery is on the rise.44,45
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TABLE 34-1 Retrospective analysis of bowel resection for patients with unresectable Stage IV colorectal cancer

Operative Subsequent colon Median
Study Surgical group N Group features mortality (%) surgery (%) survival (mo)

Vander bilt34 Resection 66 Proximal cancers 4.6 — 14.5
No resection 23 Rectal cancers — 9 16.6

MSKCC33 Resection 127 Proximal cancers, fewer metastases 1.6 — 16
103 Rectal cancers, more metastases — 29 9

Medicare35 Resection 6,469 Proximal cancers, younger age 9 10
No resection 2,542 Rectal cancers 32 3

SEER32 Resection* 17,658 Proximal cancers, younger age NR Colon 11, rectum 16
No resection 9,096 Rectal primary, older age NR Colon 2, rectum 6

*Resection group includes both initial and delayed bowel resection.
NR, not reported.



Natural History of Untreated Liver Metastases

To understand the impact of any therapy on outcome for
patients with hepatic colorectal metastases, the natural history
of untreated disease must be reviewed. This is especially rel-
evant in understanding the impact of surgery for hepatic
metastases, because there has never been a randomized trial
comparing any therapy to surgery (nor is there ever likely to
be). Before the 1980s, most hepatic metastases were left
untreated. Several investigators have retrospectively studied
untreated patients, documenting median survivals of 5–10
months; long-term survival was rarely seen.46 The majority of
these patients, however, had extensive disease, and most had

their primary tumor in place, making comparison to modern
surgical series irrelevant. Nonetheless, some investigators ret-
rospectively identified patients with isolated, potentially
resectable hepatic metastases who were left untreated. In
these patients with limited metastases isolated to the liver,
who would otherwise be potential candidates for surgery, 
3-year survival was 14%–23% and 5-year survival was
2%–8%.47,48 Whereas these studies were instrumental in
demonstrating the relationship between bulk of disease and
survival, they also clearly showed that, even in the best of cir-
cumstances, 5-year survival of patients with untreated liver
metastases is distinctly uncommon.
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FIGURE 34-2. Treatment algorithms for patients with Stage IV colon cancer: use of palliative colon resection.

FIGURE 34-3. Treatment algorithms for patients with Stage IV rectal cancer: use of palliative rectal resection.



Diagnosis and Patient Evaluation

In the patient who presents with liver metastases, the first con-
sideration must be whether he or she is a potential surgical
candidate, because resection remains the only potentially cur-
ative modality. A careful extent of disease workup should be
initiated. First, a complete evaluation of the colon via
colonoscopy should be performed within a year of presenta-
tion; this addresses the issue of synchronous and metachro-
nous colonic neoplasms, as well as the issue of local
recurrence (especially in rectal cancers). Complete cross-
sectional imaging of the abdomen and pelvis with high-quality
CT is also essential, to rule out extrahepatic disease. The addi-
tional advantage of routine chest CT is low compared with that
of a plain chest X-ray, but should be considered in high-risk
cases.49 18F-FDG (Fluoro-deoxy-glucose) PET scanning is
routinely performed because of early prospective data docu-
menting its utility. The information obtained from PET scan-
ning changes management decisions in patients with recurrent
colorectal carcinoma 20%–50% of the time. The major
strength of PET scanning seems to be the detection of occult
extrahepatic disease.18 Ongoing larger prospective studies will
more clearly define the benefits of PET. A baseline serum car-
cinoembryonic antigen (CEA) level should also be drawn, as it
is of prognostic value (see below), and serves as a baseline to
follow after the conclusion of therapeutic interventions.

Once the issue of extrahepatic disease has been addressed,
high-quality imaging of the liver is essential in determining
bulk of disease and resectability. CT scans are the most com-
mon modality used to address liver disease and, with modern
dynamic helical scanning techniques, this remains the main-
stay of hepatic imaging. Routine CT scans can now evaluate
the liver in combination with CT angiography or triphasic
imaging of the parenchyma through various phases of intra-
venous contrast circulation. The most sensitive CT technique
is CT portography, which is a CT scan performed after injec-
tion of contrast into the superior mesenteric artery. Because
liver metastases derive their blood supply from the hepatic
artery, when injected contrast enters the portal circulation,
metastases appear like filling defects. Although this technique
is considered the most sensitive method for evaluating the
number of hepatic tumors, it often fails to define the anatomic
relationships of tumor to hepatic vasculature, it requires an
invasive procedure, and it is costly.50,51 Additionally, with
modern standard CT techniques, the marginal benefit is prob-
ably smaller than it once was.

Ultrasound and MRI are additional imaging techniques that
can be useful in specific circumstances. Ultrasound is not an
accurate method for addressing extrahepatic disease and,
indeed, often cannot visualize the entire liver. However, in
experienced hands, ultrasound is excellent at distinguishing
neoplastic tumors from benign lesions such as cysts, focal
nodular hyperplasia, or hemangiomata. Additionally, ultra-
sound can specifically evaluate the relationship of specific
lesions to major vascular structures and the biliary tree. MRI

is an excellent method for characterizing liver lesions.
Particularly if there are multiple hepatic lesions, not all of
which are suspected to be metastatic tumors, MRI can help
distinguish malignant lesions from cysts, hemangiomata, and
other benign lesions. MRI is also an excellent modality for
evaluating relationships of tumor to the biliary tree (via mag-
netic resonance cholangiopancreatography—MRCP) and to
hepatic vasculature. High-quality MRI and CT are probably
equivalent for evaluating extent of liver disease, and as aids in
surgical planning.52 In any patient being considered for
hepatic resection, a complete medical workup should be per-
formed to assess the patient’s fitness for undergoing a major
abdominal operation. Any potential for liver dysfunction,
such as alcohol abuse or chronic hepatitis, must be carefully
evaluated. Pulmonary function should also be specifically
evaluated, because patients undergoing major hepatectomy
are at special risk for developing pulmonary complications,
because of the upper abdominal transverse incision that is
often necessary and the inevitable sympathetic pleural effu-
sion. Likewise, any patient with a history of cardiac disease
should be evaluated (as for any major abdominal surgery). We
do not use chronologic age as a contraindication to hepatic
surgery. We have previously reported that patients older 
than age 70 did as well as younger patients after hepatec-
tomy.53 This reflects careful patient selection and emphasizes
the fact that physiologic age is more important than chrono-
logic age.

Treatment Options

Chemotherapy

Until recently, chemotherapy was considered largely ineffec-
tive as treatment of unresectable metastatic colorectal cancer.
However, with the development of irinotecan, oxaliplatin,
hepatic arterial infusional chemotherapy with fluorodeoxyuri-
dine (FUDR), and newer molecular-based therapies, there are
now more effective chemotherapeutic options for these
patients. For nearly 50 years, 5-FU was the only effective
chemotherapeutic regimen for metastatic colorectal cancer.
Despite many attempts to modify 5-FU with other agents,
response rates generally ranged from 15% to 20%, and sur-
vival beyond 1 year was uncommon. The addition of leucov-
orin (5-FU/LV) and the use of infusional dosing techniques
are associated with an increased response rate, and are fre-
quently used despite no improvement in survival.54

Irinotecan (CPT-11) in conjunction with 5-FU/LV has been
recently shown to be more effective than 5-FU/LV alone for
treatment of metastatic colorectal cancer. Two randomized tri-
als established the superiority of single-agent irinotecan over
5-FU/LV alone or best supportive care as second-line ther-
apy.55,56 Additionally, two randomized trials utilizing com-
bined irinotecan/5-FU/LV as first-line chemotherapy have
shown response rates of 40%, with modestly improved sur-
vival (median 15–17 months versus 12–14 months).57,58 The
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addition of oxaliplatin has been particularly exciting because
of the in vitro sensitivity seen in cisplatin-resistant cell lines,
as well as its synergy with 5-FU.58,59 In a trial comparing
oxaliplatin/5-FU/LV (FOLFOX) to 5-FU/LV, response rates
for FOLFOX were in excess of 50% (compared with 22% for
5-FU/LV). There was no difference in survival, but this is
likely attributable to a 37% crossover from 5-FU/LV to FOL-
FOX during the trial.60 Early analyses of comparisons of
irinotecan/5-FU/LV to FOLFOX have so far shown FOLFOX
to yield superior response rates.61 Ongoing trials continue to
define optimal timing, dosing, and sequence of various com-
bination regimens. As these trials mature, and modern sys-
temic chemotherapy regimens are refined, we are now seeing
median survivals in excess of 20 months.59,62

Regional hepatic therapy via hepatic artery infusional
(HAI) chemotherapy has been studied since the 1970s. This
treatment takes advantage of the fact that hepatic metastases
derive their blood supply from hepatic arterial branches.63

Additionally, only a small proportion of systemically admin-
istered chemotherapy reaches the liver. The most frequently
used agent for HAI is FUDR, which has a 90% hepatic extrac-
tion ratio. This permits maximal treatment of liver metastases
and minimization of systemic side effects. However, HAI
with FUDR limits treatment of occult extrahepatic disease.
This can be addressed by giving additional systemic agents,
or by using 5-FU via the hepatic artery with a higher
“spillover” effect into the systemic circulation.

Early phase II trials of HAI FUDR or 5-FU for unre-
sectable colorectal hepatic metastases demonstrated remark-
able response rates ranging from 29% to 88%.64–67

Subsequently, 10 randomized phase III trials comparing HAI
chemotherapy to systemic chemotherapy have been com-
pleted (Table 34-2). From 1987 through 1990, five trials were
done comparing HAI FUDR to intravenous FUDR or intra-
venous 5-FU/LV. All of these trials showed significantly
increased response rates, but only trials comparing HAI
chemotherapy to best supportive care showed improved sur-
vival. Most of these trials were underpowered and most
allowed crossover, making conclusions about survival diffi-
cult. Two metaanalyses of the first seven trials have been per-
formed on the assumption that each was underpowered, in an
attempt to detect significant survival differences.68,69 Both
clearly confirmed the increased response rates, and both
showed a modest survival benefit.

Since reporting of these seven trials, three more have been
performed. The German Cooperative Group compared HAI
FUDR to HAI 5-FU/LV to systemic 5-FU/LV. Response rates
were significantly higher in patients receiving HAI
chemotherapy (43% and 45% versus 20%), but there was no
improvement in time to progression or overall survival.
Similar to many of the previous trials, this study is difficult to
interpret because only 70% of the HAI patients received the
intended therapy and 51% of patients crossed over to other
groups.70 Another trial performed by the Medical Research
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TABLE 34-2. Randomized trials comparing HAI to systemic chemotherapy for unresectable liver metastases

Percentage  receiving Response rate Median  
Study group Year Arms n assigned  treatment Crossover  allowed (% CR + PR) survival (mo)

MSKCC161 1987 HAI FUDR 48 94 Yes 50* 17
IV FUDR 51 94 20 12

NCI162 1987 HAI FUDR 32 66 No 62* 17
IV FUDR 32 92 17 12

NCOG163 1989 HAI FUDR 67 75 Yes 42* 17
IV FUDR 76 86 10 16

City of Hope164 1990 HAI FUDR 31 100 Yes 55* 14
IV 5-FU 10 100 20 12

NCCTG165 1990 HAI FUDR 39 85 No 48 13
IV 5-FU/LV 35 100 12 11

French166 1992 HAI FUDR 81 87 No 44* 15*

BSC or IV5-FU 82 50 got 5-FU 9 11
English167 1994 HAI FUDR 51 96 No — 14

BSC or IV5-FU 49 20 got 5-FU — 8
German70 2000 HAI FUDR 54 69 Yes 43* 13

HAI 5-FU/LV 57 70 45* 19
IV 5-FU/LV 57 91 20 18

MRC/EORTC71 2003 HAI 5-FU/LV 95 66 No 22 15
IV 5-FU/LV 126 87 19 15

CALGB168 2003 HAI FUDR 59 87 No 48* 23*

IV 5-FU/LV 58 87 25 20

Source: Adapted from Cohen and Kemeny.169

Note: Response rate calculations are based on patients who received assigned treatment. Survival based on intent-to-treat calculation.
NCI, National Cancer Institute; NCOG, Northern California Oncology Group; NCCTG, North Central Cancer Treatment Group; MRC/EORTC, Medical
Research Group/European Organization for Research and Treatment of Cancer; CR, complete response; PR, partial response.
*Statistically significant (P < .05)



Council and the European Organization for the Research and
Treatment of Cancer compared HAI 5-FU/LV with systemic
5-FU/LV. This trial did not allow crossover, and showed sim-
ilar response rates, time to progression, and overall survival.
Again, only 66% of those patients assigned to HAI
chemotherapy received the assigned therapy; additionally,
HAI chemotherapy was with 5-FU rather than FUDR.71 A
Cancer and Leukemia Group B (CALGB) trial comparing
HAI FUDR to systemic 5-FU/LV without crossover has
recently been completed. Response rates were demonstrated
to be significantly higher with HAI FUDR (48% versus 25%),
as was overall survival (22.7 months versus 19.8 months).72

One of the major lessons learned from trials evaluating
HAI chemotherapy was that, although control of hepatic dis-
ease was excellent, there was significant extrahepatic failure.
Currently, with the explosion of new active systemic agents, a
new paradigm has developed in the treatment of hepatic col-
orectal metastases. Many phase I and II trials are now evalu-
ating combinations of HAI FUDR with systemically
administrated 5-FU/LV with irinotecan and/or oxaliplatin.
Even in pretreated patients, impressive response rates in
excess of 80% are being seen.73 Although recent advances in
cytotoxic chemotherapy for colorectal cancer over the last
decade have been very exciting, the development of targeted
molecular-based therapy provides even greater hope for more
effective systemic treatments. Studies continue to focus on
immune-based therapy including vaccines, monoclonal anti-
bodies, and immunotoxins. Anti-angiogenic therapy with
anti–vascular endothelial growth factor antibodies (beva-
cizumab) are also currently being evaluated. Inhibitors of the
receptor for epidermal growth factor, a tyrosine kinase recep-
tor, has also shown promising results, and drugs such as
cetuximab (C225), ZD1839 (Iressa), and OSI774 (Tarceva)
are actively being studied. Results of current clinical trials are
anxiously awaited to see where these molecular-based tar-
geted therapies will ultimately fit in among the armamentar-
ium of systemic therapy for colorectal cancer.62

Resection

As described above, it is clear that patients with untreated
hepatic colorectal metastases have poor survival. Although
response rates to chemotherapeutic regimens are improving,
the only therapy ever shown to be potentially curative for
hepatic colorectal metastases is complete resection. When sur-
geons began attempting resections for metastatic colorectal
cancer they were met with some skepticism.74 The concept of
treating what is generally acknowledged to be a “systemic”
problem with “locoregional” therapy was certainly question-
able. Additionally, liver resection performed in the 1970s and
1980s was associated with high morbidity and mortality, mak-
ing its role in the treatment of advanced cancer suspect at that
time.75 Over the last 20 years, however, large series have
demonstrated that liver surgery can now be practiced with
acceptable safety, and that patients with isolated and resectable
hepatic metastases have the potential for long-term survival.

In modern series, mortality rates for hepatectomy for
metastatic colorectal cancer are uniformly 5% or less (Table
34-3). Nonetheless, morbidity for these operations remains
substantial, and is usually reported between 20% and 50%.
Fortunately, this morbidity does not generally translate into
long hospital stays, intensive care unit stays, long-term dis-
ability, or early mortality. The most ominous complications,
such as liver failure and significant hemorrhage, are now dis-
tinctly uncommon, thanks to better surgical technique and
postoperative care. A recent review of more than 1800 liver
resections (57% of a lobe or greater) over the last decade at
our institution found that the median hospital stay was 8 days,
morbidity was 45%, and mortality was 3%. Furthermore, of
the 1245 hepatectomies performed for metastatic disease,
mortality was 2.4%.76

Liver resection for metastatic colorectal cancer was perfor-
med sporadically in the 1970s, but was an unproven and sus-
pect therapy. Dr. James Foster traveled to medical centers in
the United States recording outcomes in patients undergoing
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TABLE 34-3. Surgical series of hepatectomy for metastatic colorectal cancer with 100 or more patients

Author No. of patients Operative mortality (%) 1-y survival (%) 5-y survival (%) 10-y survival (%) Median survival (mo)

Adson et al.170 141 2 82 25 — 24
Hughes et al.171 607 — — 33 — —
Schlag et al.82 122 4 85 30 — 32
Doci et al.80 100 5 — 30 — 28
Gayowski et al.172 204 0 91 32 — 33
Scheele et al.173 469 4 83 33 20 40
Fong et al.174 577 4 85 35 — 40
Jenkins et al.175 131 4 81 25 — 33
Rees et al.176 150 1 94 37 — —
Jamison et al.177 280 4 84 27 20 33
Fong et al.84 1001 3 89 37 22 42
Minagawa et al.178 235 0 35 26 37
Figueras et al.179 235 4 87 36 — —
Choti et al.180 226 1 — 40 26 46
Laurent et al.181 311 3 86 36 — 40



hepatectomy for colorectal metastases and, for the first time,
documented 5-year survival rates of 25%.77 Major institutional
and multi-institutional reviews of patients undergoing hepate-
ctomy for metastatic colorectal cancer have now clearly docu-
mented that, in well-selected patients, 5-year survival ranges
from 25% to 40%, 10-year survival ranges from 20% to 26%,
and median survivals range from 24 to 46 months (Table 34-
4). These results obviously compare favorably to the results of
no treatment (median survival 5–10 months) and to those of
chemotherapy (median survival 10–14 months). Despite
recent improvements in chemotherapy resulting in median sur-
vivals as high as 20 months (see above), complete resection
still provides the best outcomes. True long-term cure from
chemotherapy is extraordinarily rare, whereas at least half of
the long-term survivors after liver resection are disease-free
and presumably cured.78 For these reasons, no trial has ever
compared hepatectomy to no treatment or chemotherapy
alone. Liver resection for resectable hepatic colorectal
metastases is the treatment of choice.

Many studies of patients undergoing liver resection for iso-
lated hepatic metastases have evaluated prognostic factors to
help select those patients most likely to benefit from hepatec-
tomy and, conversely, to identify those unlikely to benefit.
The two most consistent negative prognostic factors are the
presence of extrahepatic disease and the inability to resect all
tumor; these two factors remain contraindications to hepatec-
tomy. The exception to this rule is the patient with limited
pulmonary metastases or colonic anastomotic recurrence,
who may undergo combined resections with some success.42

Although there are many inconsistencies in the major
reported series, a list of other poor prognostic factors exist;
these include lymph nodes involved by the primary colorectal
tumor, synchronous presentation [or shorter disease-free
interval (DFI)], larger number of tumors, bilobar involve-
ment, CEA elevation greater than 200 ng/mL, and involved
histologic margins.79–83 Although it seems to be true that the
stage of the primary tumor, the interval in which metastatic
disease has developed, and the bulk of tumor in the liver
(measured by size, number, and/or CEA level) can provide
prognostic information on outcome after hepatectomy, none
of these findings in and of themselves preclude the potential
for long-term survival. We recently published a multivariate

analysis of 1001 patients who underwent potentially curative
hepatectomy, and identified five factors as having the most
influence on outcome.84 These included size greater than
5 cm, DFI of less than 1 year, more than one tumor, lymph
node-positive primary, and CEA greater than 200 ng/mL.
Utilizing these five factors, we have developed a risk score
predictive of recurrence after liver resection (Table 34-4).

Recurrence after hepatectomy for colorectal metastases is
common, occurring in more than two-thirds of patients. In
fact, long-term survival does not necessarily imply that there
has been no recurrence. In a study of 96 actual 5-year sur-
vivors, nearly half had experienced a recurrence at some point
and received further therapy.78 In patients who do recur, the
liver is the most common site of recurrence and is involved
approximately 45% of the time. Most of these recurrences are
isolated to the liver. Other common sites are lung, bone, and
various intraabdominal sites.85 Because many recurrences are
isolated to the liver, repeat liver resection has been attempted
by several surgeons with some success. Unfortunately, only
5%–10% of patients are candidates for a second liver resec-
tion, underscoring the importance of patient selection.
Currently, at least 14 series reporting on more than
700 patients have documented that repeat hepatectomy for
metastatic colorectal cancer is safe and effective in well-
selected patients. Mortality is less than 5%, median survival
from the time of the second liver resection ranges from 23 to
46 months, and 5-year survival ranges from 30% to 41%.86

The factors most often associated with a poor outcome after
repeat hepatectomy are size and number of tumors, as well as
short DFI. Because of the potential for further effective ther-
apeutic interventions after primary liver resection, patients
eligible for such treatment should be followed with serial
CEA and imaging studies to detect recurrences at an early and
potentially treatable phase.

Because recurrence after hepatectomy for metastatic col-
orectal cancer is common, there is a sound rationale for use of
adjuvant therapy. Indeed, adjuvant 5-FU-based systemic
chemotherapy after liver resection was often given, but its use
was not supported by prospective trials. A number of retro-
spective comparisons have been performed, but no definitive
published data support the routine use of adjuvant postopera-
tive 5-FU-based systemic chemotherapy. The effect of newer,
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TABLE 34-4. Clinical risk score* and survival in 1001 patients undergoing liver resection for metasta-
tic colorectal cancer

Score 1-y survival (%) 3-y survival (%) 5-y survival (%) Median survival (mo)

0 93 72 60 74
1 91 66 44 51
2 89 60 40 47
3 86 42 20 33
4 70 38 25 20
5 71 27 14 22

Source: Adapted from Fong et al.84

*Each of the following five risk factors equals one point: node positive primary, DFI <12 mo, >1 tumor, size 
>5 cm, CEA >200 ng/mL. Score is total number of points in an individual patient.



more effective chemotherapeutic regimens on long-term sur-
vival after hepatectomy is not known, but is promising.

Because hepatic metastases derive their blood supply from
the hepatic artery and the most common site of recurrence
after hepatectomy is within the remnant liver, there is a strong
argument for the use of HAI chemotherapy. Three random-
ized trials have addressed the efficacy of adjuvant HAI
chemotherapy. In the German Cooperative multicenter study,
HAI 5-FU/LV was compared with no treatment after hepate-
ctomy. No significant differences in outcome were found;
however, many patients in the HAI arm did not receive ther-
apy, and 5-FU is not considered the optimal therapeutic for
HAI chemotherapy.87 In the recently published Intergroup
study, adjuvant HAI FUDR combined with systemic 5-FU
was compared with no treatment. A significant improvement
in survival (46% versus 25% 4-year survival, P = .04) was
demonstrated only when analyzed by actual treatment
received. There was no significant difference in outcome
when analyzed in an intent-to-treat manner.88 The third trial,
performed at Memorial Sloan-Kettering Cancer Center
(MSKCC), compared systemic 5-FU/LV to systemic 5-FU/LV
combined with HAI FUDR. Ninety-two percent of patients
received therapy as assigned, and there was a significant
improvement in 2-year survival (the primary endpoint) favor-
ing the addition of HAI FUDR (86% versus 72%).89

Given the growing number of chemotherapeutic options for
patients with metastatic colorectal cancer, there are many
options for the patient who has had all of his or her liver metas-
tases resected. Because HAI FUDR combined with systemic 
5-FU/LV is the only therapy ever shown to improve survival in
this setting, there is a strong argument for the use of this modal-
ity; however, the surgeon and medical oncologist need to have
experience with pump implantation and management. With the
advent of more effective systemic chemotherapy, such as
irinotecan and oxaliplatin, as well as molecular targeted agents,
new trials are needed to assess optimal adjuvant therapy.

Because the majority of patients with hepatic colorectal
metastases are technically unresectable, the development of
more effective chemotherapy has inspired many oncologists to
use a “neoadjuvant” chemotherapy strategy in an attempt to
render patients resectable. In a series from France, 701 patients
with unresectable liver metastases received chronomodulated
5-FU/LV and oxaliplatin. Ninety-five (14%) of these patients
became resectable, secondary to chemotherapeutic response,
and underwent staged resection. The resections used tech-
niques such as portal vein embolization and intraoperative
ablation to extirpate all tumor, and achieved an actuarial 5-year
survival rate of 35%.44 Another study analyzed 23 previously
treated patients with unresectable liver metastases. HAI FUDR
was administered, and six patients (26%) were ultimately able
to undergo an R0 resection.45 These early studies suggest that
patients with unresectable liver metastases should be treated
aggressively with chemotherapy and reevaluated at intervals
for the possibility of resection.

Although resection has become the gold standard for treat-
ment of liver metastases, other methods of tumor destruction

using thermal ablation techniques have also been developed.
Cryotherapy has been used for decades, and utilizes probes to
freeze tumors and surrounding normal hepatic parenchyma.
Cryotherapy generally requires a laparotomy, and complica-
tions such as bleeding, liver cracking, and a cryoshock phe-
nomena characterized by thrombocytopenia and disseminated
intravascular coagulation can occur. More recently, radiofre-
quency ablation (RFA) probes have been developed that can
heat liver tumors and a surrounding margin of tissue to create
coagulation necrosis. RFA can be used percutaneously, laparo-
scopically, and at laparotomy under ultrasound, CT, or MRI
guidance. Furthermore, RFA has low morbidity that generally
ranges around 10% and is rarely serious. Although RFA can be
used near blood vessels, because the heat-sink effect of blood
flow protects the endothelium, major bile ducts can be seri-
ously injured, limiting the use of RFA in central tumors situ-
ated near major bile ducts. Local recurrence after RFA is a
significant problem, and seems to be strongly correlated with
tumor size. Generally, recurrence is more common in tumors
greater than 4 or 5 cm in diameter and in tumors abutting
major blood vessels. With improvements in localization and
monitoring of thermal application, however, these therapies
are very promising alternatives to surgery. Perhaps the greatest
application of ablative techniques will be in their use as addi-
tions to resection in patients with multiple bilobar tumors.
Ongoing studies are currently evaluating these strategies.90,91

Lung Metastasis

It has been estimated that approximately 10% of patients with
colorectal cancer will develop lung metastasis. Of these, only
10% will have metastases isolated to the lung; and of those
patients with isolated lung metastases, only a small propor-
tion (probably another 10%) will be considered candidates for
pulmonary metastasectomy.92 These estimates demonstrate
that the majority of patients with metastatic colorectal cancer
to the lung have advanced disease, and are thus treated with
systemic chemotherapy or best supportive care. Few patients
will be candidates for metastasectomy; this tiny proportion
reflects extremely careful patient selection.

Data on the results of metastasectomy for colorectal lung
metastases are inherently flawed because they have been ret-
rospectively collected over long periods of time, and mostly
reflect patient selection and tumor biology. There are no ade-
quate control groups to compare survival; therefore, survival
statistics are difficult to interpret. However, some patients
who undergo pulmonary metastasectomy are cured, and 
long-term survival without complete resection is very rare,
suggesting that patients do occasionally benefit.

Modern series of lung resection for metastatic colorectal
cancer uniformly report operative mortalities of less than 2%
(Table 34-5). Five-year survival rates range from 16% to 64%,
but generally cluster around 30% to 40%. Most studies eval-
uate factors associated with outcome; however, given the lim-
ited number of cases, the statistical power of these studies to
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detect significant factors is limited. Generally, the pathology
of the primary tumor (grade, location, stage) has not been
associated with outcome. The most frequently cited signifi-
cant factors associated with adverse outcome are number and
size of lung tumors, short DFI, increased CEA, and incom-
plete resection.

Although the majority of series evaluate disease limited to
the lungs, several series have evaluated patients with both
liver and lung metastases. Some authors advocate resection of
synchronous limited extrapulmonary disease,93 but the major-
ity of studies that have analyzed synchronous liver and lung
metastases report a uniformly poor outcome after combined
resections. Long-term survival is very uncommon in this situ-
ation.94,95 In the setting of isolated pulmonary recurrence after
potentially curative partial hepatectomy, outcomes for pul-
monary metastasectomy are more favorable and are similar to
those for the initial hepatectomy.94–96

The surgical approach to patients who are potential candi-
dates for pulmonary metastasectomy has been somewhat con-
troversial. Based on older studies reported in the 1980s citing
a 38% yield of contralateral thoracotomy in finding radi-
ographically occult disease, routine bilateral thoracotomy had
been advocated.97 With modern-day CT, such an approach is
not justified; indeed, the majority of surgeons perform pul-
monary metastasectomy through a unilateral standard thoraco-
tomy. The use of video-assisted thoracoscopic surgery (VATS)
has increased in recent years, and is often used in metastasec-
tomy when a minimal parenchymal resection is necessary. One
problem with VATS is its inability to palpate the lung
parenchyma; a prospective study evaluating confirmatory tho-
racotomy after VATS showed that 22% of lesions can be
missed.98 However, with improvements in radiology and VATS
technique, a minimally invasive approach can be justified.

Peritoneal Metastasis

The peritoneal surface is involved in approximately
10%–15% of patients with colorectal cancer at time of initial
presentation (synchronous metastases) and in 20%–50% of

patients who develop recurrence (metachronous metas-
tases).99–102 As a site of colorectal cancer metastasis, the peri-
toneal surface ranks second only to the liver. Peritoneal
metastasis occurs by direct implantation of cancer cells via
one of four mechanisms: 1) spontaneous intraperitoneal (IP)
seeding from a T4 colorectal cancer that has penetrated the
serosal surface of the colon103; 2) extravasation of tumor cells
at the time of colon perforation from an obstructing cancer; 3)
iatrogenic tumor perforation through an area of serosal injury
or enterotomy at the time of colon resection; 4) leakage of
tumor cells from transected lymphatics or veins at the time of
colon resection.104 The risk of peritoneal metastasis is there-
fore highest in the setting of locally advanced cancers.

Peritoneal metastases are clinically important because of
their frequent progression to malignant ascites and/or malig-
nant bowel obstruction. In a French multicenter prospective
study to assess the natural history of peritoneal carcinomato-
sis, 118 patients with T3 or T4 colorectal cancers were among
the 370 study patients with nongynecologic malignancies.105

Synchronous peritoneal carcinomatosis was found in 58.5%
of the patients with colorectal cancer. The most frequent
symptoms were ascites (29.7%) and bowel obstruction
(19.5%).

Preoperative detection of peritoneal metastases is not reli-
able. Noninvasive imaging frequently misses small peritoneal
lesions, even when these are widely disseminated. The sensi-
tivity of CT scanning for lesions smaller than 5 mm is only
28%, as compared with 70% for lesions 2 cm or greater.106

Thus, indirect signs such as bulky primary tumor, ascites, or
bowel obstruction are important clues.

The extent of carcinomatosis is a major prognostic factor,
and is best assessed by either laparoscopic or open explo-
ration. Two different peritoneal carcinomatosis staging sys-
tems (Gilly’s classification and Peritoneal Cancer Index of
Sugarbaker) can be used to assess the extent of carcinomato-
sis.107,108 These staging systems have both shown utility in
determining the prognosis and treatment of patients with peri-
toneal carcinomatosis. By Gilly’s classification, carcinomato-
sis is classified principally by the dimensions of the peritoneal
tumor implants: Stage I, tumor nodules <5 mm in diameter
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TABLE 34-5. Outcome of patients undergoing pulmonary metastasectomy for colorectal cancer

Author n Operative mortality (%) 5-y survival (%) Significant risk factors

Mori et al.182 35 — 38 None found
McCormack et al.183 144 0 44 Margin
McAfee et al.93 139 1 31 No. of lesions, CEA
Yano et al.184 27 — 41 No. of lesions
Saclarides et al.185 23 — 16 No. of lesions
van Halteren et al.186 38 — 43 DFI
Shirouzu et al.187 22 — 37 No. of lesions, size
Girard et al.188 86 1 24 CEA, margin
Okumura et al.189 159 2 41 No. of lesions, LN status
Zanella et al.190 22 0 62 None found
Zink et al.191 110 0 33 Size, CEA

Source: Adapted from Rizk and Downey.96

LN, lymph nodes.



localized in one part of the abdomen; Stage II, tumor nodules
<5mm disseminated widely through the abdomen; Stage III,
tumor nodules 5 mm to 2 cm in diameter; Stage IV, tumor
nodules >2 cm. The Peritoneal Cancer Index scores the extent
of carcinomatosis on the basis of tumor size and location
within 13 regions of the abdomen and pelvis. The lesion with
the largest size in each abdominopelvic region is scored on a
scale of 0–3 (0, no tumor; 1, tumor up to 0.5 cm; 2, tumor up
to 5.0 cm; 3, >5 cm or confluence). The total score of the
Peritoneal Cancer Index can vary from 0 to 39. The Peritoneal
Cancer Index is shown to correlate with survival. Median sur-
vival and 5-year survival after surgical debulking and IP
chemotherapy were 48 months and 50% for peritoneal index
<10, compared with 12 months and 0% for index >20.109

Standard management of patients known to have peritoneal
metastases at initial presentation is systemic chemotherapy.
Colon resection has an important role for patients with
obstructing primary cancers, and also for patients with occult
metastases that are first detected in the operating room.
Historically, the median survival for patients with unresected
peritoneal metastasis treated with 5-FU-based systemic
chemotherapy was very poor (6–8 months).102,105,110 However,
patient survival is highly variable, depending on the extent of
metastatic disease and response to chemotherapy.111,112

Contemporary combination chemotherapy regimens have sig-
nificantly greater efficacy, and can produce long periods of
disease control in certain patients.6

In the past decade, a more aggressive treatment approach
utilizing cytoreductive surgery and IP chemotherapy has been
pioneered by Sugarbaker.113 The goal of cytoreductive sur-
gery is to remove all macroscopic disease with peritonectomy
procedures and visceral resections. Perioperative IP
chemotherapy is then used to destroy residual microscopic
disease. IP delivery offers a pharmacokinetic advantage over
standard intravenous delivery by producing high regional
concentrations of drug while simultaneously minimizing sys-
temic toxicities.114,115 The most widely reported method of IP
chemotherapy is intraoperative delivery of mitomycin in a
hyperthermic (41C) circuit for 90 minutes.116 An alternative
approach is postoperative infusion of FUDR via an implanted
IP catheter.117

Although few prospective trials have been completed for
colorectal carcinomatosis, the available evidence suggests a
survival benefit for cytoreductive surgery and IP chemother-
apy. Phase II studies report 5-year survival rates ranging
between 19% and 28%.117,118 The most consistent and impor-
tant prognostic factor in these studies is the ability to achieve
complete resection of all gross disease. Five-year survival
rates reported for patients with completely resected disease
range from 27% to 54%.117,119

A phase III study conducted by the Netherlands Cancer
Institute randomized 105 colorectal cancer patients with peri-
toneal carcinomatosis to either standard treatment (systemic
5-FU/LV with or without palliative colectomy) or experimen-
tal therapy (aggressive cytoreductive surgery, hyperthermic IP

mitomycin, and systemic 5-FU/LV).120 In the experimental
arm, median operation time was 585 minutes, treatment toxi-
city was high, and treatment-related mortality was 8%. After
a median follow-up of 22 months, median survival was 12.6
months in the standard therapy arm and 22.3 months in the
experimental therapy arm. It is not known if the survival ben-
efit observed in the experimental therapy arm is attributable to
surgical debulking, IP chemotherapy, or both.

In summary, the standard therapy for patients with peri-
toneal metastases is systemic chemotherapy. However, there
is evidence that aggressive surgical cytoreduction and IP
chemotherapy will benefit patients with limited peritoneal
tumor burden. Additional clinical trials are needed to define
optimal use of this aggressive treatment approach.

Ovarian Metastasis

Approximately 7%–30% of ovarian neoplasms are metastatic
cancers, the most common being colorectal and breast can-
cer.121–124 In approximately 1%–7% of all women with pri-
mary colorectal cancer, ovarian metastases are discovered
either at the time of colon surgery or during follow-up.125–127

However, the risk of developing ovarian metastasis is sub-
stantially higher in woman with Stage IV disease, and
approaches 90% in women with established peritoneal
metastases. In addition, women with adenocarcinoma of the
vermiform appendix have a very high risk of ovarian metasta-
sis. Thus, in a woman with recent diagnosis of advanced
colorectal cancer, any ovarian mass should be considered a
metastasis from colorectal cancer until proven otherwise.

The pathogenesis of colorectal cancer ovarian metastasis is
variable. Metastatic spread occurs primarily through the peri-
toneum, but can also occur via the blood stream, through lym-
phatic vessels, or by direct extension. Careful intraoperative
assessment of the ovaries at the time of colon cancer surgery
is essential. Synchronous metastases occur in 0%–8.6% of
patients in various clinical studies,128–132 whereas metachro-
nous metastases develop in 1.4%–6.8% of colorectal cancer
cases,126,127,133,134 usually within 2 years after the primary
resection.129,135,136 Most often these metastatic lesions are
large, and at least half of the cases have bilateral ovarian
involvement.136,137 Approximately 40% of these patients also
have associated extraovarian pelvic metastasis.136

Distinguishing a metastatic colorectal cancer from primary
ovarian tumor is difficult by gross assessment alone, but a cor-
rect diagnosis can generally be determined through integra-
tion of clinicopathologic, immunohistochemical, and
cytogenetic features. Most metastatic colorectal lesions are
CK20+/CEA+/CK7− on staining, whereas primary ovarian
neoplasms are CK20−/CEA−/CK7+.138–141

Clinical studies attempting to document the benefit of ovar-
ian metastasectomy in patients with colorectal cancer are
small and retrospective.126,127,142,143 Although generally
asymptomatic when first detected in the operating room or on
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CT scan, ovarian metastases can compress or invade adjacent
organs (ureter, bladder, bowel), rupture, and on rare occasions
bleed. Survival of women with synchronous ovarian colorec-
tal metastases is significantly worse than that of patients with-
out such metastases.126,144 In addition, ovarian metastases are
frequently resistant to systemic chemotherapy even when
other sites of metastatic disease are responding. Therefore,
resection of synchronous ovarian metastases should be per-
formed when encountered in the operating room. Bilateral
oophorectomy and complete resection of gross disease is rec-
ommended. Reoperation for metachronous metastases should
be considered in selected patients with good performance sta-
tus and limited tumor burden elsewhere. The goal of metasta-
sectomy is to prevent local tumor progression. Therefore, an
aggressive surgical approach should be undertaken to achieve
complete resection when possible, especially if disease is
confined to the pelvis. The survival benefit of removing ovar-
ian metastases has never been well documented. Complete
metastasectomy is associated with significantly better out-
come when compared with palliative debulking, especially in
the setting of metastatic disease confined to the pelvis only.
However, complete resection is only possible in 50% of these
cases. For women with isolated ovarian metastases, median
postresection survival is 18 months.145 Women with other
sites of disease have shorter survival, however, and 5-year
survival after resection of established ovarian metastases is
rare.146,147 Although postresection chemotherapy with 5-FU
was considered ineffective in studies done in the 1970s and
1980s, systemic chemotherapy should be strongly considered,
particularly when residual disease is present. With the avail-
ability of stronger chemotherapeutic regimens containing
oxaliplatin, irinotecan, and/or bevacizumab, better survival
can be expected.6,57,59,61

The role of prophylactic oophorectomy in the absence of
macroscopic disease is not well defined. Several clinical
studies have failed to show a survival advantage, although the
majority of evaluated patients were postmeno-
pausal.128,129,148,149 A randomized, prospective study compar-
ing prophylactic oophorectomy versus no oophorectomy in
Stage II or III colorectal cancer demonstrated an improve-
ment in 5-year disease-free survival for the oophorectomy
group (80%) compared with no oophorectomy (65%), but the
benefit was not statistically significant (P = .16).149 Some jus-
tification and benefits for prophylactic oophorectomy can be
found in retrospective studies.150–152 These studies have
shown reduction in the incidence of ovarian carcinoma, resec-
tion of synchronous microscopic ovarian metastases, and pre-
vention of metachronous ovarian metastases in the future.
Based on the available data, it is reasonable to offer prophy-
lactic oophorectomy to all postmenopausal patients. For pre-
menopausal patients, only those with established peritoneal
metastases, those with a clearly increased risk of developing
ovarian carcinoma (strong family history, known carriers of
breast cancer [BRCA] or hereditary nonpolyposis colorectal
cancer [HNPCC] mutation), or those who have already

completed their families should be considered for prophylactic
oophorectomy.

Bone and Brain Metastases

Bone metastases from colorectal cancer reportedly occur in
7%–9% of cases, and most often present in the context of
widespread metastatic disease.153–155 Routine diagnostic bone
imaging is not indicated in colorectal cancer patients, how-
ever, unless there are specific bone-related symptoms. There
are no curative modalities, but palliation of pain, fractures, or
spinal cord involvement are important issues for these
patients. Symptomatic relief from bony metastases can usu-
ally be accomplished with radiation and medical therapy.
However, pathologic fractures are best treated by operative
internal fixation. The systemic issues related to bone metas-
tases are serious and include debilitation, immobility, hyper-
calcemia, and thromboembolic disease.

Cerebral metastases from colorectal cancer are uncommon,
occurring in 1%–4% of colorectal cancer cases.156,157

Colorectal tumors account for approximately 3% of all
metastatic brain tumors.158 These are generally found in the
context of widespread metastases to multiple organ sites, but
on rare occasion can present as an isolated brain metastasis.
There is no role for routine brain imaging at primary presen-
tation or at presentation with metastases elsewhere, unless
there are specific neurologic symptoms. Once brain metas-
tases occur, symptoms are common; palliative therapies
include steroids to decrease swelling and anticonvulsants to
control seizures. Definitive therapy of colorectal brain metas-
tases usually involves surgery, radiation, or a combination of
the two. For isolated, single brain metastases, resection can
result in survival beyond 1–2 years.159,160
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This chapter, reviews the anatomy that defines anal and peri-
anal squamous cell carcinomas (SCCs), discusses the cancers
and precursor lesions that are most frequently found in these
regions, and concludes with brief discussions of the less com-
mon malignancies of the anus and perineum.

New Anatomic Considerations

There are approximately 4200 new cases of anal cancer per
year in the United States. This number may actually somewhat
overestimate the true incidence because it is our impression
that perianal or anal margin cancers are often classified as anal
canal cancers because of proximity to the anus without actual
involvement of the anal canal. As colorectal surgeons, the
authors and editors are quite familiar with the landmarks that
define the anal canal and anal margin. However, many care-
givers involved in the diagnosis and treatment of this disease
are less familiar with these landmarks in that their primary
practices are internal medicine, gastroenterology, radiation
oncology, medical oncology, dermatology, human immunode-
ficiency virus (HIV) medicine, etc. Many practitioners in these
fields are not clear on the distinction between the dentate line
and the anal verge and often lack the tools in their offices to
visualize the anal landmarks. Given these limitations, we sug-
gest a new terminology based on landmarks that all healthcare
providers can easily visualize and understand. The new termi-
nology is necessary because true anal canal lesions may have
a more aggressive biology requiring chemoradiotherapy
whereas lesions of the perianal skin may simply be treated
with local excision. Thus, if the two classes of lesions are
unwittingly grouped together, the response rates of anal cancer
to chemoradiation therapy may be overstated.

The authors have proposed a new classification that may
prove more useful to all caregivers who diagnose or treat
patients with anal cancers. The classification system divides
the region into three easily identifiable regions: intraanal,
perianal, and skin (Figure 35-1).1 Intraanal lesions are
lesions that cannot be visualized at all, or are incompletely

visualized, while gentle traction is placed on the buttocks. In
contrast, perianal lesions are completely visible and fall
within a 5-cm radius of the anal opening when gentle traction
is placed on the buttocks (Figure 35-2). Finally, skin lesions
fall outside of the 5-cm radius of the anal opening. A key
component of this classification system is that all clinicians,
including gastroenterologists, surgeons, nurse practitioners,
and medical and radiation oncologists can perform this sim-
ple examination in their offices without the aide of an
anoscope or a clear understanding of the anatomic landmarks
(dentate line and anal verge) of the region.

Identification of a new zone, the transformation zone, is
also proposed to help clinicians and pathologists understand
how intraanal SCCs may be found 6, 8, or even 10 cm proxi-
mal to the dentate line in the anatomic rectum. The transition
zone is a well-known region. It is an area 0 to 12 mm in length
beginning at the dentate line where a “transitional urothelium-
like” epithelium may be found in the rectal mucosa instead of
the standard columnar mucosa of the rectum. A “transforma-
tion zone” is a common finding in the cervix. This transfor-
mation zone, which we would propose for the anorectum, is a
region in which squamous metaplasia may be found overlying
the normal columnar mucosa. This immature metaplastic tis-
sue may extend up the rectum in a fluid and dynamic manner
involving at times 10 cm or more of distal rectal mucosa. The
“transformation zone” is an important region where meta-
plastic tissue susceptible to human papillomavirus (HPV)
infection, in particular HPV 16, may be found.

Finally, the locations of all lesions within these zones
should be clearly reported. Frequently, accurate reconstruc-
tion of the exact location of a lesion removed by a referring
caregiver is not possible. This may lead to overtreatment of
perianal and even skin lesions. In the distal rectum, it may still
be necessary to refer to one established anatomic landmark,
the dentate line (mucocutaneous junction), to accurately
reflect how far proximally in the rectum a lesion was found.
In contrast to the dentate line, the anal verge is poorly under-
stood, poorly visualized, and often confused with anal
margin, which represents a region, not an anatomic boundary.



By adopting this new terminology, abandoning the use of
some terms, and recording lesion locations clearly, we may
begin to understand which lesions are amenable to local exci-
sion and which lesions require more radical intervention.

Terminology

The terminology used by pathologists when reporting prema-
lignant lesions of the anus and perineum is often confusing to
the treating clinicians. The terms SCC in situ (CIS), anal
intraepithelial neoplasia (AIN), anal dysplasia, squamous
intraepithelial lesion (SIL), and Bowen’s disease may all be
used to refer to the same histopathology. The training of the
pathologist dictates the term chosen. AIN and anal dysplasia
have both historically been broken into AIN I, II, and III and
low-, moderate-, and high-grade dysplasia. However, as with
other pathologic staging systems, the intra- and interobserver
variability are too high with this many categories. Therefore,

it has been suggested that when referring to intraanal, peri-
anal, and skin lesions of the buttock that the tissue be classi-
fied as normal, low-grade squamous intraepithelial lesions
(LSIL), high-grade squamous intraepithelial lesions (HSIL),
or invasive cancer. Throughout the remainder of the chapter
we will use this terminology and avoid CIS and Bowen’s dis-
ease.

Lymphatic Drainage

Lymphatic drainage above the dentate line occurs via the
superior rectal lymphatics to the inferior mesenteric lymph
nodes and laterally to the internal iliac nodes. Below the den-
tate line, drainage is primarily to the inguinal nodes but may
also involve the inferior or superior rectal lymph nodes.

Etiology and Pathogenesis of Anal
Dysplasia and Anal SCC

The HPV is a necessary but not sufficient cause for the devel-
opment of anal SCC (SCCA) and SILs.2,3 HPV is a DNA
papovavirus with an 8-kb genome and is the most common
viral sexually transmitted infection.4–6 Although most patients
clear the virus with only 1% of the patients developing geni-
tal warts with low oncogenic potential (HPV serotypes 6 and
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FIGURE 35-1. Classification system of anal cancers: a) coronal sec-
tion. b) perianal view; A-C. intranal (anal canal) lesions, D. perianal
(anal margin) lesions, E. skin lesions.

FIGURE 35-2. Perianal squamous cell carcinoma. (From Nivatvongs,79
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11),7–9 an estimated 10%–46% of patients will develop sub-
clinical infections that may harbor malignant potential (HPV
serotypes 16, 18, 31, 33, 35).10–13

Transmission is not prevented by condoms because the
virus pools at the base of the penis and scrotum thus absti-
nence is the only effective means of prevention. In women,
the virus may pool and extend from the vagina to the anus.
Anoreceptive intercourse may be associated with the devel-
opment of intraanal disease but the presence of condylomata
or dysplasia within the anus does not mandate that anorecep-
tive intercourse has occurred.14

In the rare patient who develops chronic infection, a variety
of events must occur starting with the virus entering the basal
and parabasal cells. This may occur through a disruption in
the normal mucosal barrier that developed as a result of
anoreceptive intercourse, other sexually transmitted diseases
(ulcers from syphilis, gonorrhea), friable prolapsing hemor-
rhoidal tissues, or a firm bowel movement. As noted above,
the squamous metaplastic tissue above the dentate line is a
relatively “immature” incompletely developed squamous
epithelium overlying the columnar epithelium and may not
require trauma to disrupt an intact “barrier” making it partic-
ularly susceptible to HPV infection.15 If high-risk viral DNA
eludes immune surveillance and gains access to the nucleus of
replicating cells (wound repair or metaplasia), the infection
can become widespread and persistent lasting for decades
resulting in an increased risk of cancer.

Cell-mediated immunity seems to be important to the cel-
lular response prohibiting the virus from establishing a pro-
longed presence. This hypothesis is supported by the
observation that cervical dysplasia patients with established
high-risk lesions had a decreased ability to mount a T helper
cell type 1 (Th1 IL-2) response in contrast to those patients
with low-risk lesions.16 Further support comes from the
increased anal cancer rates observed in kidney transplant and
HIV (+) patients, both populations with blunted cell-mediated
responses.17–22

Oncogenic viruses lead to cellular proliferation in the
latency phase by interfering with cell cycle control mecha-
nisms.15,23 Two “early region” viral genes, E6 and E7, inhibit
cell cycle control resulting in increased proliferation. E7
binds directly to the retinoblastoma (Rb) tumor suppressor
protein products p105, p107, and p130 related proteins lead-
ing to a complicated cascade of events involving E2F tran-
scriptions factors, cyclin complexes, and other regulatory
proteins allowing the cell to progress through G1 into S
phase.24 Cell cycle release by E7 allows for immortalization
of the cells but is not sufficient for transformation of the
infected cell. Accumulation of genetic errors seems necessary
for transformation which is consistent with the clinical sce-
nario of a longstanding low-grade infection preceding the
development of malignancy.25 The genetic errors may accu-
mulate as a result of the E6 protein which binds to p53 with
E6 associated protein (E6AP) leading to degradation of the
complex through the ubiquitin pathway.24,26 The unblocked

p53 protein is an important cell cycle regulating protein that
leads to cell cycle arrest and apoptosis when genetic errors
have accumulated, thus allowing for DNA repair and avoid-
ance of replication of errors.

The E2 protein allows the HPV DNA to avoid intracellular
detection by facilitating the attachment of the HPV DNA to
the host chromatin. This also assures replication in a steady
state with each cell division.15,27–29 In uninfected epithelium,
division occurs in the basal layers and maturation results in
pyknotic condensed cells that slough from the tissue surface.
In infected tissues, the viral DNA replication process is reac-
tivated leading to the presence of specific proteins and viral
particles that can be detected in the upper cell layers. In sum-
mary, through the combined effect of E7, E6, and E2, cells
with genetic errors may proliferate, accumulate, and involve
the entire thickness of the epithelium.15 This may result in
carcinogenesis.

As the infection with oncogenic viruses persists, the anal
tissues may progress through low-grade to high-grade dyspla-
sia and cancer. With this disease progression is an associated
increased proliferation and angiogenesis, and decreased apop-
tosis.30 In contrast to the mechanisms responsible for the
increased proliferation and decreased apoptosis outlined in
the above discussion, the mechanisms involved in increased
angiogenesis are less well defined. However, in the cervix,
angiogenic changes have long been recognized as an impor-
tant and visible step in the progression of dysplasia to cancer.
Colposcopy, a magnified view of the cervix, with the aid of
acetic acid and Lugol’s solution, allows for direct visualiza-
tion of characteristic vascular patterns seen with LSIL and
HSIL. Gynecologists are trained to recognize these vascular
patterns and target their therapeutic destruction in the cervix
accordingly. This therapeutic intervention, in combination
with screening Pap smears, has led to the belief that cervical
cancer is a largely preventable cancer.

Fortunately, the angiogenic changes associated with devel-
opment of anal HSIL can also be visualized with the aid of
acetic acid and Lugol’s solution in the perianal skin, anus, and
distal rectum through an operative microscope, colposcope,
or loops in the office or operating room.13 Targeted destruc-
tion is safe and may result in the same decrease in anal can-
cer incidence as was seen with cervical cancer when cervical
Pap smears and targeted destruction was introduced for cervi-
cal disease.31

The cost effectiveness of such an anal cytology screening
system to prevent anal cancer has been demonstrated using an
economic model in both HIV-positive32 and HIV-negative
men who have sex with men (MSM).33 These studies demon-
strated that screening to identify patients with HSIL to be
referred for treatment would be cost effective if performed
annually for HIV-positive MSM and every 2–3 years for HIV-
negative MSM.

Although the association of MSM and anal cancer is
clear,14,34,35 the association of HIV with the development and
progression of anal cancer has been hard to separate from
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other confounding factors. Initial studies accumulating anal
cancer rates from the pre-HAART (highly active antiretrovi-
ral therapy) era failed to show a correlation presumably
because patients succumbed to complications of the HIV.36,37

HPV is an indolent infection that leads to cancer in a minor-
ity of patients who generally suffer from a long-term infec-
tion. Thus, as might be expected, more recent studies
reporting anal cancer rates in patients who are now surviving
longer with effective HAART suggest an association with
HIV and anal cancer.17,18,38–40 The increase in anal cancer and
dysplasia rates is seen in HIV-positive MSM, and HIV-posi-
tive heterosexual men and women who do not report anore-
ceptive intercourse.17–19 Furthermore, HIV-positive patients
are more likely to have HSIL, are more likely to progress
from LSIL to HSIL over a 2–year time period, and both of
these findings are increased in the patients with a lower CD4
count (<200 cells/mm).38–40 Low CD4 counts are a surrogate
measure for immunosuppression from the HIV infection and
it is therefore suggested that HIV infection is associated with
an increased risk of progression of anal disease.

Although the above articles suggest a permissive role for
HIV in the development of anal cancer in HIV-positive men
and women, a recent cancer registry report compared anal
cancer rates from the pre-AIDS era to the post-AIDS era and
found no correlation.41 Nonetheless, data are accumulating
that suggest that as men and women live longer in the
HAART era, the indolent HPV infection will result in an
increased risk for the development of anal cancer and this
effect will be most significant in the most immunocompro-
mised patients.

Epidemiology

The incidence of SCCA has been increasing in frequency over
the last 30 years in the United States, Europe, and South
America. This increase was noted to be quite pronounced in a
recent 4–year review in which an increase from 3400 new cases
for 1999 to 3900 new cases for 2002 was noted in the United
States.42,43 The California Cancer Registry found a statewide
increase in anal cancers in non-Hispanic white men of approx-
imately 2% per year between 1988 to 1999 with 1.0 case per
100,000 population in 1988 and 1.4 cases per population in
1999.20 There was not a comparable increase for women over
the same time period. Most alarming was the increase in the
age-adjusted incidence for San Francisco white men aged
40–64 where the rates increased from 3.7 per 100,000 for
1973–1978, to 8.6 per 100,000 in 1984–1990 and ultimately to
20.6 per 100,000 in 1996–1999. This is the first report ever of
anal cancer rates higher among men under age 40 compared
with women of the same age group.20 Previous reports have
consistently shown a higher rate in women in all age groups.44

In Denmark during the years 1943–1987 there was a
1.5 fold increase in men and a 3-fold increase in women.45

A significant decrease in the mean age of men diagnosed with

SCCA from 68 to 63 years of age was also found. An even
greater increase was found in city populations where a 3-fold
increase in the incidence of anal cancers in Copenhagen and
its suburbs was observed. A significant increase in incidence
for the entire male population was still seen with the inci-
dence observed between the years 1983–1987 representing an
increase of 30%–40% of that seen in the 5-year span of
1943–1947. The rates in Copenhagen and surrounding areas
were equal to the national level in 1943–1947 but in
1983–1987 the incidence in the city was 2.5-fold higher than
that seen in the rest of the country. The average age of women
patients with SCCA did not change but the incidence did
increase 3-fold over the entire country with a significantly
greater increase in Copenhagen when compared with the
entire country. Men with anal cancer were significantly less
likely to have been married when compared with men with
colon cancer and stomach cancer. The same was not true of
women with anal cancer. Similar findings were reported from
Sweden where a dramatic increase in incidence of anal cancer
was observed around 1960, with a greater change in women
than men (2:1), and the steepest increase in the heavily popu-
lated cities.44

In another Copenhagen study, women with anal cancer
were noted to have a higher risk of having had cervical neo-
plasia or cancer.46 Risk factors for developing HSIL and anal
cancer also included HIV seropositivity, low CD4 count, per-
sistent infection with high-risk HPV genotypes (16, 18, 31,
33, 35), infection with multiple genotypes, cigarette smoking,
anal receptive intercourse, and immunosuppression for organ
allograft. Unlike cervical cancer, multiple partners was not a
significant independent risk factor.25,38,39,47–53

Bowen’s Disease

As mentioned above, the distinction between Bowen’s disease
and HSIL is unclear and seems to have more to do with the
pathologist’s training, cytopathology versus histopathology,
than any biologic difference. Bowen’s disease is both SCCA
in situ and HSIL. The term Bowen’s disease is applied to SCC
in situ in both keratinizing and nonkeratinizing tissues. Thus,
we believe the term is archaic and confusing, and should be
abandoned in favor of HSIL. For purposes of this section of
the chapter, we will use the term because it is in common
usage.

Bowen’s disease is frequently found as an incidental histo-
logic finding after surgery for an unrelated problem, often
hemorrhoids. The lesion is clinically unapparent but histo-
logic assessment of the specimen reveals SCC in situ.
Alternatively, patients may present with complaints of peri-
anal burning, pruritus, or pain. Physical examination may
reveal scaly, discrete, erythematous, or pigmented lesions.

The natural history of Bowen’s disease is poorly defined. In
the immunocompetent, fewer than 10% will progress to
cancer.54 However, in immunocompromised patients, the
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progression rate seems greater as evidenced by the higher
rates of anal cancers observed in the HIV (+), and immuno-
suppressed transplant patients.17–22 Because we are as yet
unable to identify those patients that will progress, we favor
treatment of Bowen’s disease. An exception to this recom-
mendation would be patients with advanced AIDS with poor
performance statuses despite maximal medical therapy. This
was a common problem in the early 1990s but since the
advent of HAART, the vast majority of our AIDS patients are
candidates for surgical intervention. The other exception
might be the elderly patient with an asymptomatic lesion and
a short life expectancy. Unlike perianal Paget’s disease, there
is no association with other visceral malignancies.55

The preferred treatment is fairly controversial but should be
tailored to the given patient. The standard recommendation
for the unsuspected lesion found after hemorrhoidectomy is to
return the patient to the operating room for random biopsies
taken at 1-cm intervals starting at the dentate line and around
the anus in a clock-like manner. Frozen sections establish the
presence of Bowen’s disease and these areas are widely
locally excised with 1-cm margins. Large defects are covered
with flaps of gluteal and perianal skin. Bowen’s recurrence
rates in one series were as high as 23% despite this radical
approach.56 No cancers developed in this group, but compli-
cations including continence, stenoses, and sexual function,
and HIV status were not reported. In another study of wide
local excision, the authors noted a 63% persistence rate at 1
year and a 13% recurrence rate at 3 years. Eleven percent of
the patients developed incontinence or stenosis.57

A less radical approach involves taking patients to the oper-
ating room and with the aide of an operating microscope,
acetic acid, and Lugol’s solution the lesions are visualized and
targeted for electrocautery destruction. Similar to cervical dis-
ease, the Bowen’s disease is visible because of its character-
istic vascular pattern identifying the at-risk tissue for selective
destruction.13 This technique minimizes the morbidity of the
procedure and saves the normal anal mucosa and perianal skin
that would otherwise be sacrificed. Postoperative pain is sig-
nificant as would be expected with any perianal procedure but
in HIV (−) and otherwise immunocompetent patients there
have been no recurrences and no progression to cancer. No
patients developed incontinence or anal stenosis. In the HIV
(+) patients, the recurrence rate is high but re-treatment is
well tolerated and no cancers have developed in patients sent
for surgical intervention.31 Bowen’s disease identified with
the operative microscope and acetic acid may also simply be
locally excised taking care to stay close to the lesion margin
which is directly visualized with the operative microscope.
The deep margin is kept equally close because wide local
excision seems of limited benefit and increases morbidity.
The resulting minimal defects heal in secondarily. High-risk
patients, the immunocompromised, and patients practicing
receptive anal intercourse, should be followed with Pap
smears at yearly and three yearly intervals for the immuno-
compromised and immunocompetent, respectively.32,33

Other therapeutic modalities include topical 5-fluorouracil
(5-FU) cream, imiquimod, photodynamic therapy, radiation
therapy, laser therapy, and combinations of the above. The
reports are generally small series with limited follow-up but
there may be anecdotal success with each approach and the
options may be kept in mind for challenging cases. Initial
reports of the use of 5-FU cream were generally disappoint-
ing58 but a recent report has suggested that Erbium:YAG laser
pretreatment may improve the response of Bowen’s disease.59

Reports of the use of vidarabine and cidofovir support their
consideration but the series are small with limited follow-
up.60,61 Imiquimod has been reported to be of benefit alone62

and in combination with 5% 5-FU therapy in the immuno-
suppressed transplant and HIV (+) patient population.63,64

Radiotherapy with a special skin patch or conventional exter-
nal beam have also been reported.65,66 Photodynamic therapy
has been tried with success67,68 and compared favorably to
topical 5-FU in a randomized comparison.69

SCC of the Anal Margin

SCC arises from both the anal margin and the anal canal,
although it is much less common in the former group. The
distinction between the two locations has become more
important as they are increasingly considered different enti-
ties with separate treatments and prognosis. Immunohistoche-
mical studies of squamous cell tumors from the anal margin
and anal canal demonstrate differences in expression of cad-
herin, cytokeratins, and p53 confirming that these tumors are
of distinct histogenetic origin.70 The anal margin is defined as
the skin starting at the distal end of the anal canal to a 5-cm
margin surrounding the anal verge.71

Clinical Characteristics

Tumors of the anal margin resemble SCC of other areas of
skin and are therefore staged and often treated in a similar
manner.72 They have rolled, everted edges with central ulcer-
ation, and may have a palpable component in the subcuta-
neous tissues although the sphincter complex is not usually
involved. Patients present in the seventh decade of life with
equal incidence in men and women.73,74 Presenting symptoms
include a painful lump, bleeding, pruritus, tenesmus, dis-
charge, or even fecal incontinence.75 In general, anal margin
tumors are characterized by a delay in diagnosis because of
their location and indistinct features, and SCC is no excep-
tion. Patients have been noted to have symptoms anywhere
from 0 to 144 months before diagnosis (median of 3
months),76 and almost one-third are misdiagnosed at their first
physician visit.75 Patients were given erroneous diagnoses of
hemorrhoids, anal fissures, fistulas, eczema, abscesses, or
benign tumors. For anal margin tumors, however, there was
no significant difference in survival between correctly diag-
nosed and misdiagnosed patients.75
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Staging

The staging of anal margin SCC is based on size of the tumor
and lymph node involvement, both of which correlate with
prognosis. Lymphatic drainage of the anal margin extends to
the femoral and inguinal nodes and then to the external and
common iliac nodes. Venous drainage occurs through the
inferior rectal vein. Lymph node involvement is associated
with the size and differentiation of the tumor.76–78 In one
study, the incidence of inguinal lymph node metastasis was
noted to be 0% for tumors <2 cm, 23% for tumors 2–5 cm in
size, and 67% in tumors >5 cm.78 Distal visceral metastasis
at presentation is rare but should be evaluated with a com-
puted tomography (CT) scan of the abdomen and pelvis, 
to assess for liver metastases, as well as the presence of
nodal disease. A chest X-ray can be performed to evaluate
for lung metastasis. These tumors are generally slow growing
and histologically are well differentiated with well-devel-
oped patterns of keratinization.73,79 The American Joint
Committee on Cancer (AJCC) staging system is described in
Table 35-1.71

Treatment Options

Treatment of anal margin SCC traditionally consisted of sur-
gical resection with wide local excision for smaller-sized
tumors and abdominoperineal resection (APR) for larger,
invasive tumors. However, it is well documented that wide
local excision alone results in high locoregional recurrence

rates (18%–63%) (Table 35-2)73,80–84 and should be reserved
for those lesions that can be excised with a 1-cm margin, are
Tis or T1, and do not involve enough sphincter to compromise
function.74 A series of 27 patients with Tis and T1 lesions
treated with wide local excision had a 100% 5-year sur-
vival85and in another study, all patients with small or superfi-
cial tumors locally excised had a survival of 100% whereas
those with deep invasion did not survive 5 years.83 Since it
was introduced in the early 1970s, radiation therapy has
become the mainstay of therapy for SCC of the anal canal and
its application to tumors of the anal margin is increasing. In
patients with T1 or early T2 lesions, local excision or radia-
tion therapy provides similar local control rates
(60%–100%),78,86,87 but for less favorable lesions, chemoradi-
ation is now used as the first-line therapy using a perineal
field and inguinal fields, even without clinically detectable
disease in the groin.78,87 Pelvic lymph nodes are also treated
for those patients with T3 and T4 tumors.73,74,78,88 Local
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TABLE 35-1. AJCC staging of SCC

Anal margin Anal canal

Primary tumor (T)
Tx Tumor cannot be assessed Tumor cannot be assessed
T0 No evidence of primary tumor No evidence of primary tumor
Tis Carcinoma in situ Carcinoma in situ
T1 Tumor ≤2 cm in greatest dimension Tumor ≤2 cm in greatest dimension
T2 Tumor 2–5 cm in greatest dimension Tumor 2–5 cm in greatest dimension
T3 Tumor ≥5 cm in greatest dimension Tumor ≥5 cm in greatest dimension
T4 Tumor invades deep structures (muscle, bone, cartilage) Tumor invades deep structures (vagina, urethra, bladder, but not sphincter)
Nodal status (N)
Nx Regional lymph nodes cannot be assessed Regional lymph nodes cannot be assessed
N0 No regional lymph node metastasis No regional lymph node metastasis
N1 Regional lymph node metastasis present Perirectal lymph node metastasis present
N2 Unilateral internal iliac/inguinal lymph node metastasis present
N3 N1 and N2 and/or bilateral internal iliac and/or inguinal lymph node metastasis
Distant metastasis (M)
Mx Distant metastasis cannot be assessed Distant metastasis cannot be assessed
M0 No distant metastasis No distant metastasis
M1 Distant metastasis present Distant metastasis present
Stage grouping (3b does not exist for anal margin)
Stage 0 Tis N0 M0
Stage 1 T1 N0 M0
Stage 2 T2,3 N0 M0
Stage 3a T1,2,3 N1 M0 or T4 N0 M0
Stage 3b Any T N2,3 M0 or T4 N1 M0
Stage 4 Any T Any N M1

TABLE 35-2. Results of local excision of anal margin tumors

Local
Author Year N recurrence (%) Survival (%)

Beahrs and Wilson85 1976 27 0 100
Al-Jurf et al.82 1979 10 50 90
Schraut et al.83 1983 11 18 80
Greenall et al.81 1985 31 42 68
Jensen et al.80 1988 32 63 —
Pintor et al.84 1989 41 — 68



control rates for radiation therapy reported by T stage
are as follows: T1, 50%–100%; T2, 60%–100%; T3,
37%–100%78,86,87,89,90 (Table 35-3). In one study, the T3
lesions were separated into tumors 5–10 cm in size and those
>10 cm with local control rates of 70% versus 40%, respec-
tively.89 Patients with persistent tumor can be treated with
local excision or APR with a 50% salvage rate.80,91 Those
with recurrence after successful radiation can also be sal-
vaged for cure.92–95 The absolute 5-year survival rate for
patients treated with local excision or APR ranges from 60%
to 100% but is lower in patients with larger tumors.81,82,96

Similarly, absolute 5-year survival in patients treated with
radiation ranges from 52% to 90% with sphincter preserva-
tion in about 80%.74 The use of chemoradiation specifically
pertaining to SCC of the anal margin has not been well exam-
ined. However, one study did show an improvement in local
control (64% versus 88%) with the addition of 5-FU and mit-
omycin to radiation.89 In extrapolation of data from a ran-
domized, multicenter study including early stage tumors,
those of the anal margin and anal canal, it would be postulated
that chemoradiation is superior.93

In summary, the choice of treatment is dependent on the
stage of tumor, the anticipated functional result as a result of
therapy, and the risk of complications. Although surgery may
result in alteration of sphincter function, or a permanent
colostomy, radiation therapy may also cause skin changes or
proctitis that produces urgency, incontinence, or the need for
diversion. For T1 and early T2 tumors, wide local excision
may be less morbid and time consuming than radiation ther-
apy and therefore a superior choice. However, if the excision
will result in damage to the sphincters with impairment of
fecal function, radiation provides similar local control and
survival. T2 tumors should be treated with radiation therapy
to the primary lesion and inguinal fields because of poor local
control with excision and the significant risk of lymph node
metastasis. This treatment modality is much less morbid than
resection of the primary and bilateral lymph node dissection
with similar control rates.77 Those with T3, T4, or poorly dif-
ferentiated tumors should receive radiation to the primary
lesion and include inguinal and pelvic fields to treat regional
nodes in these areas. APR should be reserved for those
patients with persistent or recurrent disease after radiation
therapy.74,88

SCC of the Anal Canal

SCC incorporates all large-cell keratinizing, large-cell
nonkeratinizing (transitional), and basaloid histologies. The
terms epidermoid, cloacogenic, and mucoepidermoid carci-
noma are all encompassed in the SCC group.97 SCC of the
anal canal is 5 times more common than SCC of the anal mar-
gin but its incidence is one-tenth that of rectal cancer. The
incidence, epidemiology, and etiology have been described
above.

Clinical Characteristics

The most common presenting symptom is bleeding, which
occurs in >50% of patients with many complaining of anal
pain. Other symptoms include palpable lump, pruritus, dis-
charge, tenesmus, change in bowel habits, fecal inconti-
nence, and rarely, inguinal lymphadenopathy.75,98,99 A small
number of patients will be asymptomatic. Unfortunately,
most patients are diagnosed late, with up to 55% of patients
being misdiagnosed at the time of presentation.75 In another
study of 172 patients with SCC, only 17 were diagnosed with
tumors confined to the epithelium and subepithelial connec-
tive tissue.100

Evaluation

Physical examination should include a complete anorectal
examination with external inspection of the anoderm, digital
examination, anoscopy and proctoscopy, in addition to exam-
ination of inguinal areas. Careful notation should be made of
the size, location, and mobility of the mass, associated
perirectal lymphadenopathy, and in women, a pelvic exami-
nation should be performed to look for any associated lesions
or invasion of tumor into the vagina. Complete examination
and biopsy may require anesthesia for those patients with sig-
nificant pain. Additional workup should include an
endoanal/endorectal ultrasound to assess the depth of the
tumor, presence of perirectal lymph nodes, and invasion of
adjacent organs as an adjunct to the physical examina-
tion.101–104 Ultrasound has been found to be superior to phys-
ical examination in assessing the involvement of internal and
external anal sphincter muscle and perirectal lymph nodes.
This has an impact on staging because physical examination
often understages tumors. One study demonstrated that
endorectal ultrasound T and N stage were significant predic-
tors of relapse whereas the corresponding clinical staging was
not.103 Recently, a study of three-dimensional ultrasound has
demonstrated improved accuracy in detecting perirectal
lymph nodes and some suggestion of improved evaluation of
tumor invasion.105 Inguinal nodal involvement at the time of
presentation can be difficult to determine. The sensitivity of
radiologic imaging and clinical examination are poor.106

Enlarged lymph nodes can be reactive to secondary inflam-
mation in some cases and therefore should be biopsied with
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TABLE 35-3. Radiation therapy for anal margin tumors by T stage

Local recurrence Cancer-specific 
(%) 5-y survival (%)

Author Year N T1 T2 T3

Cummings et al.89 1986 29 100 100 60 —
Cutuli et al.90 1988 21 50 71 37 72
Papillon and 

Chassard78 1992 54 100 84 50 80
Touboul et al.87 1995 17 100 60 100 86
Peiffert et al.86 1997 32 88 73 57 89



direct FNA (fine-needle aspiration) or ultrasound-guided
FNA if detected by imaging. Excisional lymph node biopsy is
rarely required but may be done if FNA is inconclusive.
Studies of sentinel lymph node biopsy have demonstrated that
the technique is safe and may result in more accurate stag-
ing107 but the actual impact on initial and subsequent man-
agement remains unclear as long as inguinal fields are
included during radiation therapy. CT scan or magnetic reso-
nance imaging (MRI) of the abdomen and pelvis can add to
locoregional staging as well as evaluating for liver metastasis.
A chest X-ray is used as a screening tool for lung lesions and,
if suspicious, a chest CT should be performed. Positron
emission tomography (PET) scans are primarily useful for
assessing persistent or residual disease after treatment.
Colonoscopy can exclude any associated lesions proximal to
the anal canal. Lastly, an HIV test should be performed for
those at higher risk. HIV-positive patients with CD4 counts
<200 need better monitoring of opportunistic infections,
closer attention to toxic effects of chemoradiation with possi-
ble alterations in dosage, and management of antiretroviral
therapy.98,99,108,109

Staging

The staging of anal canal SCC is based on the size of the
tumor and lymph node metastasis. The TNM (tumor-node-
metastasis) staging is listed in Table 35-1. The risk of nodal
metastasis correlates with the size, depth of invasion, and the
histologic grade of the tumor. In a series of 305 patients with
SCC, lymph node metastasis was present in 16%. Nodal
metastasis by T stage was as follows: T1 (0%), T2 (8.5%), T3
(29%), T4 (35%). Lymph node metastasis occurred in 47% of
patients with T4 tumors >5 cm in size.110 Inguinal metastases
have been detected in 10%–30% of patients at the time of
diagnosis84,100,111,112 with an additional 5%–22% of patients
developing clinically apparent lymph node metastases over
time.112 Nodal metastasis was almost double (58% versus
30%) in those tumors invading beyond the external sphincter
compared with invasion of the internal sphincter.113

Lymphatic drainage of the anal canal above the dentate line
proceeds along the superior rectal vessels. At the dentate line,
the drainage basin includes the internal pudendal, internal
iliac, and obturator nodes. Below the dentate line, the lym-
phatic drainage is through the inguinal, femoral, and external
iliac lymph nodes.114 Mesenteric lymph nodes are more com-
mon in tumors of the proximal anal canal (50%) than the dis-
tal anal canal (14%).98 An anatomic study of lymph node
metastasis demonstrated that they most often occur above the
peritoneal reflection and not in the perianal area.
Additionally, almost half of the positive lymph nodes were <5
mm in size.114 Distant visceral metastasis occurs in 10%–17%
of patients at presentation and can be found in the liver, lung,
bone, and subcutaneous tissues.92,93 Subsequent metastasis is
more common and was the cause of 40% of cancer-specific
deaths in one series.93

Treatment

Surgery

The treatment of anal canal SCC was historically operative
with APR being the standard of care. Unfortunately, local
recurrence rates ranged from 27% to 47% and 5-year survival
was 40%–70%.83,84,97,98,100,106,115 The presence of pelvic
lymph nodes decreased the 5-year survival to <20%.99 Local
excision was performed in those patients who could not toler-
ate an abdominal operation, refused a permanent colostomy,
or had small, well-differentiated tumors. The recurrence rates
and 5-year survival ranged from 20% to 80% and 45% to
85%, respectively.79,80 However, in well-selected patients with
early tumors, the 5-year survival was 100%.83,84,100

Radiation Therapy

Primary radiation therapy is quite effective in treating SCC
because this tumor is extremely radiosensitive. It can be given
as external beam radiation, brachytherapy, or in combination.
Response is dose dependent with the best chance of tumor
eradication occurring with at least 54 Gy of external beam
radiation (Table 35-4).116,117 However, this benefit is lost when
radiation is administered in a split-course manner.118,119 Local
control and cure can be achieved in 70%–90% of selected
patients with 60%–70% retaining sphincter function.111,116

However, when tumors are larger than 5 cm or lymph nodes
are involved, the cure rate decreases to 50%.72,92,111,116 Better
results with higher doses of radiation must be exchanged with
increased radiation-induced complications when more than
40 Gy is administered. Serious late complications include
anal necrosis, stenosis, and ulcerations, diarrhea, urgency, and
fecal incontinence, cystitis, urethral stenosis, and small bowel
obstruction. Significant impairment of fecal function caused
by anal complications can lead to the placement of a
colostomy. Most studies have found a dose-dependent effect
on morbidity with the requirement of a colostomy in 6%–12%
of patients.95,111,120 However, a recent study examining risk
factors predictive of requiring a colostomy for management of
anal cancers found that tumor size was the only risk factor.
Although radiation toxicities did occur, patients were not at
an increased risk for requiring a stoma.121 Brachytherapy used
alone or in conjunction with external beam radiation is also
effective with local control rates of 75%–79% and 5-year
survival of 61%–65%, but 3%–6% of patients had serious
complications that required surgery. The high rate of anal
necrosis seen when both modalities are used has dampened
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TABLE 35-4. Response to radiation based on dosage

Local control (%)

Author Year <54 Gy >54 Gy

Hughes et al.116 1989 50 90
Constantinou et al.117 1997 61 77



the enthusiasm for this approach.122,123 At this time, radiation
therapy alone is not frequently used but may have a role in
treating T1 tumors.120,124

Chemoradiation Therapy

The introduction of chemoradiation therapy by Nigro et al. in
1974 revolutionized the treatment of anal canal SCC by
demonstrating equivalent local control and survival rates with
preservation of sphincter function and thus avoidance of a
colostomy.125–127 Since that time, multiple studies have con-
firmed these results and now chemoradiation has become the
standard therapy for SCC of the anal canal. Nigro et al.
described using 30-Gy external beam radiation with 5-FU and
mitomycin C, and demonstrated a complete pathologic
response in 21 of 26 patients treated (81%). Since that time,
various radiation doses (30–60 Gy) and chemotherapeutic
regimens have been used with similar complete pathologic
responses (45%–100%) and survival rates(70%–90%) (Table
35-5). As a result, operative treatment for anal canal SCC was
largely abandoned and reserved for those patients with per-
sistent or recurrent disease after chemoradiation. Although
much controversy existed as to the benefit of chemoradiation
therapy compared with primary radiation therapy, two ran-
domized, controlled studies have been completed which
demonstrate the superiority of chemoradiation therapy using

5-FU and mitomycin C to radiation alone.92,93 Using 45 Gy
with a boost for good response, both studies exhibited better
local control rates with chemoradiation (Table 35-6) but no
significant difference in survival. However, one study resulted
in a higher complete response rate (80% versus 54%) and an
improvement in colostomy-free survival (72% versus 47% at
3 years) which is significant.92 Chemotherapy-related deaths
occurred in 5.4% of patients in one series, and changes were
made to the protocol which included a reduction of the dose
for patients older than 70, bed-bound, frail, or with evidence
of tumor-related sepsis.93 The role of mitomycin C was also
examined in a randomized trial which demonstrated better
complete pathologic response rate (92% versus 85%), local
control rate (84% versus 66%), colostomy-free survival rate
(71% versus 59%), and disease-free survival (73% versus
51%) when mitomycin C was used in conjunction with 5-FU
and radiation compared with 5-FU and radiation alone.128

However, treatment toxicity was increased in the mitomycin
C group (23% versus 7%) with a 4% chemotherapy-related
mortality and overall survival was equivalent.

Although the use of mitomycin C has provided excellent
results, cisplatin has gained favor because it is a radiation sen-
sitizer, is less myelosuppressive than mitomycin C, and has
been used for those patients who failed to respond to mito-
mycin C. In series of patients treated with 45–55Gy of radia-
tion, 5-FU, and cisplatin, the reported rates of local control
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TABLE 35-5. SCC of the anal canal: results of combination radiation and 5-FU plus mitomycin C

Author(s) No. of patients Dose (Gy) Complete regression (%) Follow-up (mo) 5-y survival (%)

Flam et al. (1987)91 30 41–50 87 9–76 → —
Nigro (1987)182 104 30 93 24–132→ 83
Habr-Gama et al. (1989)183 30 30–45 73 12–60 → —
Sischy et al. (1989)184 79 40.8 90 20–55→ —
Cho et al. (1991)185 20 30 85 Av., 34 70
Cummings et al. (1991)120 69 50 85–93 >36 76
Lopez et al. (1991)186 33 30–56 88 Med., 48 79
Doci et al. (1992)187 56 36 + 18 87 2–45 81
Johnson et al. (1993)188 24 40.5–45 100 Med., 41 87
Tanum et al. (1993)189 86 50 T1*97 46% >36 72

T2*80
Beck and Karulf (1994)190 35 30–45 97 4–155 87
Smith et al. (1994)191 42 30 T1*90 31 90

T2*87 31 87

Source: Nivatvongs,79 copyright © 1999. Reproduced by permission of Routledge/Taylor & Francis Group, LLC.
Comp., complete; med., median; av., average; →, survival at follow-up.
*Stage according to TNM classification.

TABLE 35-6. Results of two randomized trials examining radiation therapy alone and radiation therapy with chemother-
apy for anal canal SCC

Local control (%) Overall survival (%)

N Follow-up (y) XRT Chemo XRT P value XRT Chemo XRT P value

EORTC 110 5 50 68 .02 57 52 .17
UKCCCR 585 3 39 61 <.001 58 65 .25



(80%–83%), disease-free survival (77%–90%), and
colostomy-free survival (71%–82%) were comparable to the
best results obtained from mitomycin C regimens.
Additionally, there were fewer severe toxicities reported.129,130

A pilot study of the CALGB (Cancer and Leukemia Group B)
using cisplatin demonstrated a complete response rate of
80%, colostomy-free survival of 56%, and overall survival of
78%. A randomized trial (RTOG 98-11) comparing cisplatin,
5-FU, 45 Gy to mitomycin C, 5-FU, 45 Gy is currently
underway.99,109

Although the presence of inguinal metastasis at presenta-
tion indicates a worse prognosis, the overall 5-year survival is
48% (range, 30%–66%). Those with lymph nodes >2 cm in
size, T3 or T4 tumors, or anal margin involvement had a
worse survival (29%–32%).112 For patients with obvious evi-
dence of inguinal node metastasis, local control can be
achieved in 90% of patients receiving chemoradiation com-
pared with 65% receiving radiation alone. Surgical manage-
ment with radical groin dissection can lead to significant
complications and may be successful only 15% of the time.106

The management of synchronous inguinal node metastasis is
not standardized and different centers will use primary radia-
tion therapy (45–65 Gy), chemoradiation, and selective lymph
node dissection followed by radiation which has been
reported to maintain disease-free intervals in up to 60% of
patients.73 For those with subclinical lymph nodes in the
groin, chemoradiation is advocated with doses as low as
30–34 Gy. This minimizes toxicity but is effective in treating
small-volume disease based on previous studies of small-
sized tumors.99 Whether or not inguinal fields should always
be included when treating patients for anal canal SCC
remains controversial.

Follow-up

No consensus has been reached on appropriate follow-up
after treatment of SCC. It is generally agreed that early inter-
vention for persistent disease and recurrent locoregional dis-
ease can lead to successful salvage therapy. Routine
examination with digital rectal examination and proctoscopy
every 2 months in the first year, every 3 months in the second
year, and every 6 months thereafter has been recommended.
Ultrasound examination has also become popular in detecting
recurrence although the literature is mixed on its benefit.103,131

CT scan or MRI performed after completion of chemoradia-
tion may also be useful as a baseline for future comparison.
MRI is useful for distinguishing surrounding tissues and
detecting persistent or recurrent disease.

Treatment of Residual or Recurrent Disease

Persistent or recurrent disease localized to the pelvis after
chemoradiation can be treated with salvage therapy. Patients
need to be restaged with a CT of the chest, abdomen, and
pelvis. MRI may be useful to assess resectability of pelvic

recurrence and PET scan may help to differentiate tumor from
radiation-induced tissue changes or other undetectable metas-
tases. APR can be performed for tumor localized to the pelvis
with a 5-year survival of 24%–47%.132–137 Those with positive
margins, nodal disease at salvage, and persistent disease after
chemoradiation have poorer outcomes.137,138 Morbidity for
APR in this setting is significant with an increased risk of per-
ineal wound complications. This has prompted the use of
plastic surgery reconstruction using rotational or advance-
ment flaps to promote healing. The benefit of adjuvant
chemotherapy after APR is currently unknown. Clinically
evident inguinal disease after chemoradiation of the primary
tumor can be treated with radical groin dissection if radiation
has already been administered. Additional radiotherapy can
be considered if maximal doses of radiation were not deliv-
ered. Radical groin dissection in selected patients can result in
a 5-year survival of 55%.139 Distant metastases have been
found in 10%–17% of patients treated with chemoradia-
tion,92,93 and are usually treated with systemic chemotherapy
such as cisplatin or 5-FU for palliation. If the metastases are
isolated in the liver or lung and the primary disease is con-
trolled, resection can be considered. The role of adjuvant
maintenance chemotherapy is still under investigation in a
Phase 3 randomized study in the United Kingdom.109

Uncommon Anal Canal Neoplasms

Adenocarcinoma

Anal canal adenocarcinomas are classified into three types.
The first group may arise from the mucosa of the transitional
zone in the upper canal and are indistinguishable from rectal
adenocarcinoma. The second derives from the base of the anal
glands which are lined with mucin-secreting columnar epithe-
lium. The last can develop in the setting of a chronic anorec-
tal fistula.79 Adenocarcinomas account for 5%–19% of all
anal cancers,140–142 and have a more aggressive natural history
than SCCs.143

The average age at presentation ranges from 59 to 71 years
with equal gender distribution.141,144 Patients may present with
pain, induration, abscess/fistula, or a palpable mass. Other
symptoms include bleeding, pruritus, seepage, prolapse, and
weight loss.79

Because of the rarity and heterogeneity of this tumor, the
role of surgery and chemoradiation has been difficult to
assess, thus making definitive recommendations for treatment
impossible. Many patients present with advanced local or
metastatic disease making curative treatment challenging.
The local disease may tend to be more advanced in those that
arise in glands and fistulous tracts because these locations are
outside the bowel wall and therefore the disease originates in
a locally advanced location. Wide local excision may be fea-
sible for those patients with a “rectal-type” tumor that is
small, well differentiated, and does not invade the sphincter
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complex. All other tumors require APR. Chemoradiation
alone has not been shown to be as effective for adenocarci-
noma compared with SCC because of high local recurrence
rates (54% versus 18%) and poor survival rates (64% versus
85%).143 However, in another study analyzing treatments for
anal canal adenocarcinoma including APR, surgery with radi-
ation, and chemoradiation, similar locoregional recurrence
rates (20%, 37%, 36%) and better overall survival was seen in
the chemoradiation group (21%, 29%, 58%).144 Other studies
have suggested that a combined modality approach of surgery
with chemoradiation does improve outcome with survival
rates exceeding 60%.140,141 Although no large series of
patients has been treated in any uniform manner to substanti-
ate the approach of chemoradiation therapy followed by sur-
gery, the success of this approach for rectal adenocarcinoma
would support its use.

Melanoma

Anorectal melanoma is characterized by unusual lesions that
are often difficult to differentiate from benign pathology. For
this reason, and its rarity, many patients present with
advanced-stage disease. Although the anorectum is the most
common site for primary melanoma of the gastrointestinal
tract, it comprises only 0.5%–5% of all malignancies there.
Fewer than 500 cases have been reported in the literature.145

Patients are frequently female, Caucasian, and in their 60s.
Isolated cases have been reported in African-American and
Asian populations.72,146,147

Anorectal bleeding is the most common symptom
described. However, anal pain, change in bowel habits, or
tenesmus may also be reported. Weight loss and malaise may
be indicative of advanced disease. A mass in the anal canal is
the most frequent sign with a high likelihood of palpable
inguinal lymph nodes. These tumors arise from the transi-
tional epithelium of the anal canal, the anoderm, or the muco-
cutaneous junction. Although some lesions may seem to arise
within the rectal mucosa, it is postulated that this is attributa-
ble to heterotopic epithelium within the rectum or mucosal
spread from a primary foci within the anal canal.146

Most lesions are pigmented, with early lesions appearing
polypoid and larger lesions having ulcerations, raised edges,
or significant growth into the rectal vault. An early lesion may
be indistinguishable from a thrombosed hemorrhoid and some
cases have been incidentally diagnosed from a hemorrhoidec-
tomy specimen. Approximately two-thirds of the lesions will
be grossly pigmented or show histologic evidence of
melanin.148 Amelanotic lesions can be difficult to differentiate
from undifferentiated SCC.

Surgical management of anorectal melanoma provides the
only chance for cure. However, the choice of operation con-
tinues to be controversial because the prognosis is so poor. Up
to 35% of patients present with metastatic disease,149,150 and
those patients with tumors >10 mm in thickness are not cured
by any treatment.150 Additionally, long-term survival rates,

which range from 0% to 29%,145,148–152 do not seem to differ
when wide local excision or APR is performed. However,
some studies have shown fewer locoregional recurrences with
a more radical operation,148,149,153 thereby supporting the use
of APR for earlier-stage tumors. In a recent study of anorec-
tal melanomas stratified by tumor thickness, tumors >4 mm
had inadequate local tumor control with wide local excision
alone and APR was advocated.150 Despite this, anorectal
melanoma is largely a fatal disease and so the choice of treat-
ment has little influence on the eventual outcome. Therefore,
many authors advocate local excision to spare patients the mor-
bidity of an APR and a colostomy. If the tumor is bulky and
negative margins (1–2 cm) cannot be achieved, it involves the
sphincter complex, or local resection will result in inconti-
nence, then an APR is the recommended treatment option. If
the patient already has signs of regional or systemic metasta-
sis, radical excision should not be performed. The use of
endoanal ultrasound and sentinel lymph node biopsies may
further guide treatment for this disease.145,151

Adjuvant therapy for cutaneous melanoma has been stud-
ied extensively; however, the applicability of these data to
anorectal melanoma remains uncertain. Many immunothera-
peutic and chemotherapeutic agents such as dacarbazine,
bacillus Calmette-Guerin, levamisole, and interferon-α have
demonstrated no benefit.151 Cytotoxic chemotherapy includ-
ing cisplatin, vinblastine, and dacarbazine, combined with
interleukin-2 or interferon-α2b has shown some improvement
in survival; however, patients experienced significant treat-
ment-related toxicity.154 Radiation therapy has also been used
to improve local and regional control, yet because of the small
numbers of patients with anorectal melanoma, its efficacy is
unknown. Because of its predilection for developing systemic
metastasis, it is unclear whether efforts to achieve better local
control are useful.

Gastrointestinal Stromal Tumors

Gastrointestinal stomal tumors (GISTs) of the anus are
extremely uncommon with only 17 cases reported in the liter-
ature up to 2003.155 GISTs are tumors of mesenchymal origin
that are not derived from smooth muscle or Schwann cells.
They are identified by immunohistochemical studies that
stain positive for CD34 and CD117 antigens. It is important
to differentiate them from true smooth muscle tumors, with
which they were previously combined, as they have a differ-
ent pathogenesis and biologic outcome. However, most series
that have reported on leiomyomas and leiomyosarcomas in
the past did not make this distinction, but in fact, reflect a
large proportion of GISTs.155,156 Because of the rarity of anal
GISTs, they have only been studied with lesions of the rectum
as a single entity.

Patients present in the fifth to seventh decade of life and are
more often men. Most patients are asymptomatic but bleed-
ing, anal pain, change in bowel habits, or urinary symptoms
can occur. Pathologic factors implicated in aggressive tumors
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with metastatic potential are size >5 cm in diameter and high
mitotic counts, pleomorphism, infiltration of muscularis pro-
pria, and coagulative necrosis. The presence of symptoms is
also associated with a worse prognosis.

Treatment involves local excision for tumors <2 cm and
APR for those with larger tumors or worse pathologic fea-
tures.155 In a study of anorectal stromal tumors, recurrence
rates for local excision and radical resection were 60% and
0%, respectively.157 The natural history of GISTs is indolent
with a long latency period (>4 years) to recurrence or metas-
tasis, which is usually by a hematogenous route.156 The role
of adjuvant therapy is still uncertain.

Small Cell Carcinoma/Neuroendocrine Tumors

Small cell or neuroendocrine tumors comprise less than 1% of
all colorectal malignancies and are extremely rare in the anal
canal. In a recent series of neuroendocrine carcinomas of the
lower gastrointestinal tract, 16% were found in the anal
canal.158 Diagnosis involves identification of the classic
histopathologic pattern. Hyperchromatic nuclei, pale nucleoli,
high mitotic count, in addition to tumor growth in loose, non-
cohesive sheets are seen, similar to small cell or oat cell carci-
noma of the lung. Sixty-five to eighty percent of patients with
extrapulmonary small cell tumors present with metastatic dis-
ease; therefore, it is important to stage them accurately. Those
with disease limited to the anal canal are treated in a similar
manner to those with adenocarcinoma, including chemoradia-
tion and radical surgery. Those with disseminated disease may
benefit from combination chemotherapy regimens used for
small cell lung cancer such as cisplatin and etopside.146,158

Uncommon Anal Margin/Perianal
Neoplasms

Basal Cell Carcinoma

The incidence of basal cell carcinomas (BCCs) of the anus, in
comparison to sun-exposed areas of the body, is extremely
low. It comprises about 0.1% of all BCCs diagnosed and
fewer than 200 cases of BCC have been reported on the peri-
anal and genital area.159 BCCs of the anal margin account for
only 0.2% of all anorectal cancers. The largest series of peri-
anal BCCs thus far reported includes only 34 cases.160

The etiology of perianal BCC is likely different from BCC
arising in sun-exposed skin. Although preexisting skin condi-
tions such as basal cell nevus syndrome and xeroderma pig-
mentosum, immunodeficiency, and genetics may contribute to
both types, radiation, chronic irritation or infection, history of
trauma or burn have all been implicated in perianal
lesions.159,161 The majority of these carcinomas occur in men
(60%–80%) and the average age at presentation is 65–75
years. Approximately one-third have a previous or concomi-
tant history of BCC at other skin sites.159,160,162

The average size at presentation is <2 cm, although they
can be as large as 10 cm and extend into the anal canal.160 The
clinical appearance can range from erythematous papules to
nodules, plaques, and ulcers.159 They tend to be mobile and
superficial with little invasive or metastatic potential.
Histologically they are similar to BCCs of other areas of the
body and do not contain HPV.159 It is extremely important to
differentiate BCC from basaloid carcinoma histologically
because these entities behave in a different manner.

It was previously thought that anorectal BCC was more
aggressive than other cutaneous BCCs,162 but it is likely that
perianal BCC was not adequately differentiated from the
more aggressive basaloid tumors thus suggesting a worse
prognosis.

Treatment is wide local excision ensuring adequate mar-
gins which is possible in lesions <2 cm. Larger lesions may
require excision with skin grafting or use of Mohs micro-
graphic surgery to preserve uninvolved tissue. Recurrence
rates for local excision range from 0% to 29%.160,162 Cancer-
specific survival in both series was 100% at 5 years.
Recurrences can be treated with reexcision. Large lesions
extending into the anal canal may be better treated with
radiation or APR.

Paget’s Disease

Paget’s disease can be divided into two groups, mammary and
extramammary. The former was identified on the nipple of the
female breast with an underlying carcinoma by Sir James
Paget in 1847.163 The latter was described specifically in the
perianal area by Darier and Couillaud in 1893164 and com-
prises about 20% of the extramammary type.146 Other sites of
Paget’s disease include the axilla, scrotum, penis, vulva,
groin, thigh, and buttock where apocrine glands are found.

It is currently believed that Paget’s cells represent an
intraepithelial adenocarcinoma with a prolonged preinvasive
phase that eventually develops into an adenocarcinoma of the
underlying apocrine gland given enough time. The origin of
these cells is not completely understood. One theory suggests
that a pluripotent basal cell is the progenitor of the Paget’s cell
with the adenocarcinoma arising in the epidermis and extend-
ing into the dermis. The other theory supports the origin of
Paget’s cells from the apocrine glands that spreads into the
overlying epidermis. The latter hypothesis may be more likely
given the fact that the lesions tend to occur in areas of high-
density apocrine glands.73,146,165

This is a rare condition with fewer than 200 cases reported
in the literature to date.166 Patients present in the seventh
decade of life with equal distribution among men and women.
The most common presenting symptom is intractable itching
followed by bleeding, palpable mass, inguinal lym-
phadenopathy, weight loss, anal discharge and constipation.
The median duration of symptoms is 3 years.167,168 The
lesions themselves often have an erythematous, eczematous
appearance with well-demarcated borders mimicking a rash.
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They may look ulcerated or plaque-like with oozing or scal-
ing. A third of cases involve the entire anus.169 These lesions
are often misdiagnosed because of their similarity to other
conditions. The differential includes Bowen’s disease,
Crohn’s disease, condyloma acuminatum, hidradenitis suppu-
rativa, pruritus ani, and SCC. Biopsy is essential to confirm
the diagnosis.

Histologically, Paget’s cells have large, round, eccentric,
hyperchromic nuclei with pale-staining, vacuolated cyto-
plasm. The cytoplasm stains positive with periodic acid-
Schiff stain because of the abundance of mucin and also stains
positive for mucicarmine, cytokeratin 7, and Alcian blue,
which stain mucoproteins, and differentiates it from Bowen’s
disease. Both mammary and extramammary Paget’s disease
have similar histologic features but mammary Paget’s consis-
tently presents with an associated invasive carcinoma,
whereas in perianal Paget’s disease, less than half (30%–44%)
present with invasive adenocarcinoma.165,169,170 However, the
incidence of associated visceral malignancies in perianal
Paget’s disease is increased with various series reporting rates
of 30%–50%. The most common sites include the gastroin-
testinal tract, anus, skin, prostate, neck, and nasophar-
ynx.165,169–171 There may also be synchronous lesions in the
axillary or anogenital area in patients diagnosed with perianal
disease, therefore a careful survey of other sites for malig-
nancy and secondary disease is necessary.146

The treatment for perianal Paget’s disease depends on the
presence of invasion and other associated anorectal malignan-
cies. For noninvasive lesions, wide local excision is the pro-
cedure of choice. In addition to resecting the lesion with
grossly negative margins, it is important to map the extent of
involvement of the lesion microscopically. This can be per-
formed either by taking random biopsies 1 cm from the edge
of the lesion in all four quadrants, including the dentate line,
anal verge, and perineum166,171 or by using toluidine blue and
acetic acid to stain the Paget’s cells, thereby directing the site
for biopsy.73 The use of intraoperative frozen sections ensures
that any disease that extends beyond the gross lesion will be
excised to reduce the chance of recurrence. Positive margins
requiring reexcision are not uncommon when this technique
is not used. In a recently reported series of 27 patients, 9 had
positive margins and 12 required further surgery. Of the five
patients who had mapping with 1-cm biopsies, none devel-
oped recurrence.165 Another study reported positive margins
in 53% of patients.172 Preoperative mapping can also be per-
formed using dermatologic punch biopsies. If the defect is
small, the skin may be closed primarily. For larger lesions that
require circumferential excision of the perianal skin, split-
thickness skin grafts or sliding and rotational flaps may be
required. Recurrence rates range from 37% to 100%.165,170,173

Most recurrences were treated with wide reexcision with
excellent results. For those who developed invasion, more
radical surgery or adjuvant therapy was used.

Patients who have an invasive component or an associated
anorectal malignancy should be considered for radical

excision with APR. If positive inguinal lymph nodes are
present, an inguinal lymphadenectomy should be added.
Unfortunately, patients with invasive disease present with
metastasis 25% of the time and all patients who die of this dis-
ease have an invasive component.73,165 Too few cases of peri-
anal Paget’s disease exist to allow for a comparison of
invasive and noninvasive groups. Disease-specific survival for
all perianal Paget’s disease at 5 years ranges from 54% to
70%165,169–171 and at 10 years decreases to 39%–45%.165,169

The role of adjuvant chemoradiation therapy remains uncer-
tain. It is currently used in some cases of invasive or aggres-
sive recurrent disease. Concurrent anorectal malignancies may
be another indication. Radiation has been associated with an
increased rate of local complications when used for perianal
Paget’s disease172 and is therefore reserved for patients who
are not candidates for further surgical resection.165

Verrucous Carcinoma

The term verrucous carcinoma was initially coined in 1948 to
describe a low-grade carcinoma of the oral mucosa that
resembled viral warts. It has now been expanded to include
those lesions described as giant condyloma acuminatum or
Buschke–Lowenstein tumors. The latter was first described
by Abraham Buschke in 1896 with respect to two invasive
condylomata of the penis. Buschke and Lowenstein then fur-
ther delineated these lesions of the anus in 1925.174 These
tumors were characterized by condylomatous features with
growth to a large size, local invasion, and destruction of sur-
rounding tissues and the absence of metastases. Although it is
a well recognized entity, only 51 cases have been reported in
the literature to date.175 HPV is frequently detected.

These tumors are more frequently found in men with a
2.7:1 male to female ratio. The average age of patients is 45
years and is slowly decreasing. Patients usually present with
complaint of an anal growth. Pain, perianal discharge/abscess,
anorectal bleeding, pruritus, and a change in bowel habits
may also occur.175,176 The lesions themselves are generally
slow growing with a soft, cauliflower-like appearance that can
become nodular as it penetrates the underlying tissues. This
direct expansion of the tumor causes erosion and even necro-
sis of the surrounding tissues thereby predisposing it to devel-
oping fistulas that drain purulent fluid. They usually arise
from the perianal skin but can also present in the anal canal
and distal rectum. At presentation they tend to be quite large
measuring anywhere from 1.5 to 30 cm.175 Regional
lymphadenopathy may also occur secondary to infection.

The tumor, which is clinically difficult to distinguish from
a malignancy, is histologically benign. Papillomatosis, acan-
thosis with hyperplasia of the prickle cell layer, variable
hyperkeratosis, parakeratosis, and underlying inflammation
are often found.174 However, of all the cases of giant condy-
loma acuminatum reported, only 42% were histologically
diagnosed as condyloma without any invasion. A malignant
transformation was identified in 58% of the tumors; 8% had
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carcinoma in situ, and 50% had invasion that was termed
verrucous carcinoma, SCC, or basaloid carcinoma.

The standard treatment for verrucous carcinoma is radical
local excision. For those patients with extensive deep tissue
involvement, multiple fistulas, or involvement of the anal
sphincter, APR is indicated. Cure can be achieved only by rad-
ical excision. Neoadjuvant radiation therapy may be useful for
those tumors with invasive carcinoma and to render a tumor
resectable because of its large size; however, some controversy
exists as to whether radiation promotes malignant transforma-
tion of the tumors. The most current studies do not support this
concept, because the incidence of invasive lesions after radia-
tion is extremely low.176 It has been hypothesized that the high
recurrence rates after radical excision may be attributable to
spillage of residual tumor, which could potentially be pre-
vented by reducing the tumor size with preoperative chemora-
diation. Certainly, size and local extent of tumor invasion, not
malignant histology, has the greatest impact on morbidity,
recurrence, and mortality. Unfortunately, the rarity of this
condition makes it difficult to study this issue prospectively.

HIV-related Anal Cancer

Kaposi’s Sarcoma

Although Kaposi’s sarcoma is the most common cutaneous
malignancy in patients with AIDS,177 the incidence of peri-
anal lesions is quite small and decreasing with the increas-
ingly effective antiretroviral therapy available today.178 A
study of 180 consecutive HIV-seropositive patients seen for
anorectal symptoms revealed two perianal Kaposi’s sarcomas.
They were both small, round, purplish lesions that could eas-
ily have been mistaken for hemorrhoids. Both were treated
with chemotherapy although radiation has been used for
localized cutaneous lesions.179

Lymphoma

The incidence of non-Hodgkin’s lymphoma (NHL) has been
increasing in AIDS patients as treatment improves and life
expectancy increases. NHL is the second most common
AIDS-related neoplasm after Kaposi’s sarcoma. Compared
with lymphomas found in the general population, these
tumors are characterized by B cells of a higher histologic
grade that originates from extranodal tissue. They are also
more aggressive, prone to dissemination, and resistant to
treatment. Most lymphomas are found in the central nervous
system and the gastrointestinal tract. However, anorectal lym-
phomas are extremely rare, comprising less than 1% of all
anorectal neoplasms in the general population.180 Although
the anorectal area is devoid of lymphoid tissue, it is postulated
that the exposure to chronic infections from anal receptive
intercourse or an immunocompromised state may result in an
“acquired” mucosa-associated lymphoid tissue.

The most common presenting symptoms are pain, pruritus,
drainage, or a palpable mass. Some patients may have more
constitutional symptoms such as fever, night sweats, or
weight loss.180 After appropriate staging, patients are treated
with a standard regimen for NHL of chemotherapy and
radiation therapy of the affected area.

There is no role for surgical treatment. Usual chemothera-
peutic agents include cyclophosphamide, actinomycin, vin-
cristine, and corticosteroids (CHOP). There are too few cases
of anorectal lymphoma reported to discuss overall prognosis.
However, younger patients without constitutional symptoms
may fare better. Additionally, low CD4 counts and perform-
ance status may affect a patient’s ability to endure aggressive
therapy.146 Isolated reports of immunocompetent patients with
anorectal lymphoma have been reported with excellent
response to treatment.181
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The presacral or retrorectal space may be the site of a group
of heterogeneous, and rare tumors that are often indolent and
produce ill-defined symptoms. Because detection is often dif-
ficult and delayed, patients frequently present with tumors
that have reached considerable size and involve multiple
organ systems, complicating their treatment. The diagnosis
and management of these tumors has evolved in recent years
because of improved imaging modalities, a better understand-
ing of tumor biology, adjuvant chemoradiation therapy, and a
more aggressive surgical approach. Few surgeons have the
opportunity to treat these complex lesions, and the care of
these patients can be greatly optimized by an experienced,
multidisciplinary team.

Anatomy and Neurophysiology

A thorough understanding of pelvic anatomy including soft
tissue, neurologic, and osseous structures is essential in the
evaluation and management of presacral tumors. The bound-
aries of the retrorectal region include the posterior wall of the
rectum anteriorly and the sacrum posteriorly (Figure 36-1).
This space extends superiorly to the peritoneal reflection and
inferiorly to the rectosacral fascia and the supralevator space.
Laterally, the area is bordered by the ureters, the iliac vessels,
and the sacral nerve roots (Figure 36-2A). Several important
vascular and neural structures are located in this area and
injury to them may have important physiologic rectoanal
sequelae, as well as neurologic and musculoskeletal conse-
quences. If all sacral roots on one side of the sacrum are sac-
rificed, the patient will continue to have normal anorectal
function. Likewise, if the upper three sacral nerve roots are
left intact on either side of the sacrum, the patient’s ability to
defecate spontaneously and to control anorectal contents will
remain essentially intact. If, however, both S-3 nerve roots are
sacrificed, the external anal sphincter will no longer contract
in response to gradual balloon dilation of the rectum and this
will translate clinically into variable degrees of anorectal
incontinence and difficult defecation.1 If sacrectomy is to be

performed, the surgeon must be familiar with the relationship
between the thecal sac, sacral nerve roots, sciatic nerve, piri-
formis muscle, and sacrotuberous and sacrospinous ligaments
(Figure 36-2B). From a structural standpoint, the majority of
the sacrum can be resected. If more than half of the S-1 ver-
tebral body remains intact, pelvic stability will be maintained.
However, preoperative radiation to the sacrum may ultimately
lead to stress fractures if only S-1 remains. As such, spin-
opelvic stability may be augmented with fusion in select
patients. Knowledge of anatomy of the thigh and lower
extremity is required in complex cases requiring muscle or
soft tissue flaps. It is important to discuss with patients
preoperatively the potential neuromuscular and visceral
losses that may occur during the operation and how this will
influence their function and quality of life.

Classification

General Considerations

Presacral lesions are rare. Reports from various large referral
centers would indicate that their incidence may be as low as 1
in 40,000 hospital admissions (0.014%).2 Spencer and
Jackman3 found precoccygeal cysts in only 3 of 20,851 proc-
tologic examinations. Jao et al.4 reported 120 patients over a
19-year period. Lesions found in the presacral space can be
broadly classified as congenital or acquired, benign or malig-
nant. Two-thirds of lesions are congenital and of these, two-
thirds are benign and one-third are neoplastic. The presacral
space has a complex embryologic development, and this
potential space is composed primarily of connective tissue,
nerves, fat, and blood vessels. Because this area contains
totipotential cells that differentiate into three germ cell
layers, a multitude of tumor types may be encountered. The
classification first described by Uhlig and Johnson5 has been
used for many years by several authors and divides tumors into
the broad categories: congenital, neurogenic, osseous, and
miscellaneous. We have modified and updated this system to



subcategorize tumors into malignant and benign entities,
because this greatly impacts therapeutic approaches (Table 1).

Gross and Histologic Appearance

Epidermoid cysts result from closure defects of the ectodermal
tube. They are histologically composed of stratified squamous
cells, do not contain skin appendages, and are typically benign.

Dermoid cysts also arise from the ectoderm, but histologi-
cally they contain stratified squamous cells and skin
appendages. These are also generally benign. Epidermoid and
dermoid cysts tend to be well circumscribed and round and
have a thin outer layer. Occasionally they communicate with
the skin surface producing a characteristic postanal dimple.
They are most common in females and the infection rate may
be high because they are often misdiagnosed as a perirectal
abscess and manipulated operatively.

Enterogenous cysts are lesions thought to originate from
sequestration of the developing hindgut. Because they origi-
nate from endodermal tissue, they can be lined with squa-
mous, cuboidal, or columnar epithelium. Transitional
epithelium may also be found. These lesions tend to be mul-
tilobular with one dominant lesion and smaller satellite cysts.
Similar to dermoid and epidermoid cysts, they can become
infected and are more common in women. These are gener-
ally benign, but case reports have described malignant trans-
formation within rectal duplications.6

Tailgut cysts, which are sometimes referred to as cystic
hamartomas, are also multilocular cysts. These cysts are com-
posed of squamous, columnar, or transitional epithelium that

may have a morphologic appearance similar to that of the adult
or fetal intestinal tract. The presence of glandular or transitional
epithelium will differentiate this lesion from an epidermoid or
dermoid cyst. Malignant transformation is rare.7

Teratomas are true neoplasms derived from totipotential
cells and include all three germ layers. They may undergo
malignant transformation to squamous cell carcinoma arising
from the ectodermal tissue, or rhabdomyosarcoma arising
from the mesenchymal cells. Anaplastic tumors are also seen
in which the tissue of origin may not be distinguishable.
Histologically, these tumors are referred to as either “mature”
or “immature” reflecting the degree of cellular differentiation.
Teratomas are more common in females and in the pediatric
age group, and are often associated with other anomalies
of the vertebrae, urinary tract, or anorectum.8 In adults,
malignant degeneration can occur in 40%–50%.9 Incomplete
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FIGURE 36-2. A Anterior view of pelvic anatomy. B Posterior view
of pelvic anatomy with sacral elements removed.

FIGURE 36-1. Relationship of pelvic structures to presacral space.



or intralesional resection increases the likelihood of malig-
nant degeneration.10 These also can become infected and be
misdiagnosed as a perirectal abscess or fistula. Diagnosis is
often delayed and these tumors may reach considerable size.

Sacrococcygeal chordoma is the most common malignancy
in the presacral space. These tumors are believed to originate
from the primitive notochord which embryologically extends
from the base of the occiput to the caudal limit in the embryo.
They can occur anywhere along the spinal column, but have a
predilection for the pheno-occipital region at the base of the

skull and for the sacrococcygeal region in the pelvis. More
than half occur in the sacrum (Figure 36-3). They predominate
in men and are rarely encountered in patients younger than 30
years of age. These tumors may be soft, gelatinous, or firm and
may invade, distend, or destroy bone and soft tissue. The cen-
ter of these tumors contains extracellular mucin. Hemorrhage
and necrosis within tumors may lead to secondary calcification
and pseudocapsule formation. Common symptoms include
pelvic, buttock, and lower back pain aggravated by sitting and
alleviated by standing or walking. Diagnosis is often delayed
and these tumors may reach a considerable size.

Anterior sacral meningoceles are a result of a defect in the
thecal sac and may be seen in combination with presacral
cysts or lipomas. Typical symptoms include constipation, low
back pain, and headache that is exacerbated by straining or
coughing. It may be associated with other congenital anom-
alies such as spina bifida, tethered spinal cord, uterine and
vaginal duplication, or urinary tract or anal malformations.
Surgical management consists of ligation of the dural defect.

Neurogenic tumors include neurilemomas, ganglioneuromas,
ganglioneuroblastomas, neurofibromas, neuroblastomas, epen-
dymomas, and malignant peripheral nerve sheath tumors (neuro-
fibrosarcoma, malignant schwannomas, neurogenic sarcomas).
The most common malignant neurogenic lesion in the Mayo
series was neurilemoma, which is more common in males and
may occur at any age.4 Neurogenic tumors tend to grow slowly
and may reach considerable size. Differentiating between
benign and malignant pathology preoperatively can be difficult,
but is of paramount importance to guide operative approach.

Osseous tumors include chondrosarcoma, osteosarcoma,
myeloma, and Ewing’s sarcoma. These tumors arise from bone,
cartilage, fibrous tissue, and marrow. Because of relatively
rapid growth, these often reach considerable size. The lungs are
a common sight of metastasis. All osseous tumors of the pre-
sacral space are associated with sacral destruction. Although
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TABLE 36-1. Classification of presacral tumors

Congenital
Benign

Developmental cysts (teratoma, epidermoid, dermoid, mucus-secreting)
Duplication of rectum
Anterior sacral meningocele
Adrenal rest tumor

Malignant
Chordoma
Teratocarcinoma

Neurogenic
Benign

Neurofibroma
Neurilemoma (schwannoma)
Ganglioneuroma

Malignant
Neuroblastoma
Ganglioneuroblastoma
Ependymoma

Malignant peripheral nerve sheath tumors
(malignant schwannoma, neurofibrosarcoma, neurogenic sarcoma)
Osseous

Benign
Giant-cell tumor
Osteoblastoma
Aneurysmal bone cyst

Malignant
Osteogenic sarcoma
Ewing’s sarcoma
Myeloma
Chondrosarcoma

Miscellaneous
Benign

Lipoma
Fibroma
Leiomyoma
Hemangioma
Endothelioma
Desmoid (locally aggressive)

Malignant
Liposarcoma
Fibrosarcoma/malignant fibrous histiocytoma

Leiomyosarcoma
Hemangiopericytoma
Metastatic carcinoma

Other
Ectopic kidney
Hematoma
Abscess

Source: Modified from Uhlig and Johnson.5

FIGURE 36-3. Distribution of chordomas. (Mayo Clinic orthopedic
database.)



benign, giant cell tumors are locally destructive and can metas-
tasize to the lungs (“benign metastasizing giant cell tumor”).

Miscellaneous lesions in this region include metastatic
deposits, inflammatory lesions related to Crohn’s disease 
or diverticulitis, hematomas, and anomalous pelvic ectopic
kidneys.

Overall, most presacral tumors occur in females and are
cystic. Most solid tumors are chordomas and more often
seen in males. Benign lesions are frequently asymptomatic
and discovered incidentally during routine gynecologic
examinations which may explain the greater incidence in
females. By contrast, malignant tumors are more often symp-
tomatic, but still frequently found late because of their vague
symptomatology.

Diagnosis and Management

History and Physical Examination

Because of their indolent course, presacral tumors are often
found incidentally at the time of periodic pelvic or rectal
examination. Symptomatic patients typically complain of
vague, longstanding pain in the perineum or low back. Pain
may be aggravated by sitting and improved by standing or
walking. In the Mayo Clinic series, pain was more common
when the tumor was malignant as compared with benign (88%
versus 39%).4 Occasionally, patients complain of longstanding
perineal discharge and their symptoms may be confused with
anal fistula or pilonidal disease.11 Several clues may alert the
clinician to the presence of a retrorectal cystic lesion, includ-
ing repeated operations for anal fistula, the inability of the
examiner to uncover the primary source of infection at the
level of the dentate line, a postanal dimple, or fullness and fix-
ation of the precoccygeal area. All patients in the Mayo series
with osseous tumors complained of low back pain, perineal
pain, or both.4 Some patients may give a history of referral to
a psychiatrist because of a clinician’s inability to ascertain the
origin of the patient’s chronic, ill-defined pain. Patients with
larger tumors may complain of constipation and/or rectal and
urinary incontinence, and sexual dysfunction because of the
sacral nerve root involvement. Patients should be examined
carefully, focusing on the perineum, rectal examination, and
assessing for a postanal dimple. In the Mayo series, 97% of
presacral tumors could be palpated on rectal examination.4

Digital rectal examination will typically reveal the presence of
an extrarectal mass displacing the rectum anteriorly with a
smooth and intact overlying mucosa. Rectal examination is
also critical in assessing the level of the uppermost portion of
the lesion, degree and extent of fixation, and relationship to
other pelvic organs such as the prostate. Rigid or flexible sig-
moidoscopy can be used to assess the overlying mucosa and
rule out transmural penetration of the tumor. A careful neuro-
logic examination focusing on the sacral nerves and muscu-
loskeletal reflexes is mandatory, and may also aid in the
diagnosis of extensive local tumor invasion.

Diagnostic Tests

The presence of a presacral tumor can be confirmed with
plain radiographs of the sacrum, or with more sophisticated
imaging modalities such as computerized tomography (CT),
magnetic resonance imaging (MRI), and endorectal ultra-
sound (ERUS). Simple anterior–posterior and lateral radi-
ographs of the sacrum identify osseous expansion,
destruction, and/or calcification of soft tissue masses, but are
typically not helpful in rendering a specific diagnosis. A chor-
doma is the most common tumor causing these findings, but
sarcomas or benign, locally aggressive tumors, such as giant
cell tumor, neurilemoma, and aneurysmal bone cysts, may
also cause extensive bony destruction. The characteristic
“scimitar sign” denotes the presence of an anterior sacral
meningocele, a diagnosis that can be confirmed with conven-
tional myelography or MRI with gadolinium.12

In recent years, state of the art imaging such as CT, MRI,
and positron emission tomography (PET) scan has dramati-
cally changed the way in which these tumors should be evalu-
ated. CT and MRI complement each other and are the most
important radiographic studies in evaluating a patient with a
presacral lesion. CT can determine whether a lesion is solid or
cystic and whether adjacent structures such as the bladder,
ureters, and rectum are involved (Figure 36-4A–C). CT is also
the best study to evaluate cortical bone destruction. MRI is
highly recommended because of its multiplanar capacity and
improved soft tissue resolution that will be essential for plan-
ning specific lines of resection (Figure 36-5A,B). Sagittal
views will assist in decision making in regard to need for and
level of sacrectomy (Figure 36-5C). MRI is also more sensi-
tive than CT in spinal imaging, showing associated cord anom-
alies such as a meningocele, nerve root, and foraminal
encroachment by tumor, or thecal sac compression.13 MRI is
superior to CT in evaluating the extent of marrow involvement
in bone. Angiogram and venogram can be added to the MRI
(MR angiogram, venogram) to delineate vascular involvement
and anatomy grossly distorted by tumor mass effect. This
information is helpful to the vascular, plastic, and orthopedic
surgeons for operative planning. Gadolinium-enhanced MRI
imaging before, during, and/or after neoadjuvant therapy may
also show the effectiveness of this treatment in terms of vol-
ume of tumor that appears vascularized and viable.

In patients with presacral cystic lesions thought to be the
source of a chronically draining sinus, fistulogram may help
clarify the diagnosis. ERUS has been used by some to
characterize retrorectal tumors and their relationship to the
muscularis propria of the rectum.14

Preoperative Biopsy

Historically, the role of preoperative biopsy of presacral
tumors has been a controversial topic in the general surgical
literature. Its necessity and how it is performed varies from
author to author. In the past, some authors have considered any
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presacral tumor deemed resectable a contraindication to pre-
operative biopsy,4,15–17 with only a minority stating that all
solid tumors should be sampled preoperatively by biopsy.18

This, in part, may have to do with the fact that the literature on
this topic is sparse and outdated, especially when one consid-
ers the availability of modern imaging, better knowledge of
tumor biology, and new opportunities for neoadjuvant therapy.
Indeed, some patients will substantially benefit from preoper-
ative chemotherapy and radiation, especially in osseous
tumors such as Ewing’s sarcoma, osteogenic sarcoma, and

neurofibrosarcoma. Likewise, very large tumors such as pelvic
desmoids can be more easily removed after reducing their size
with radiation. We consider preoperative tissue diagnosis
essential to the management of solid and heterogenously cys-
tic presacral tumors. For example, the surgical approach and
necessary margins are dramatically different when faced with
a neurofibroma as compared with a neurofibrosarcoma. When
performed correctly, preoperative biopsy can only improve the
overall management, not harm it. What is clear about preoper-
ative biopsies of presacral tumors is that they should never be
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FIGURE 36-4. Massive cystic teratoma with sacral appendage A. CT image of teratoma, intrapelvic portion B, extrapelvic portion C, includ-
ing fully developed phalanx.



performed transrectally or transvaginally. In the presence of a
cystic lesion, such an approach is likely to result in infection
rendering its future complete excision more difficult and
increasing the likelihood of postoperative complications and
recurrence. More importantly, inadvertent transrectal needling
of a meningocele may lead to disastrous sequelae such as
meningitis and even subsequent death. Moreover, because the

biopsy tract needs to be removed en bloc with the specimen,
transrectal biopsy would mandate proctectomy in a patient
whose rectum may otherwise have been spared.

There is rarely an indication to biopsy a purely cystic pre-
sacral lesion. From a technical standpoint, a presacral tumor
biopsy should be done by a radiologist with experience in the
evaluation and management of pelvic tumors. In planning the
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FIGURE 36-5. MRI of pelvic neurofibroma displacing the rectum anterior and lateral. A T1 weighted coronal image. B T2 weighted coronal
image. C Sagittal view with tumor exiting the third sacral foramen.



approach for a biopsy, the surgeon should always consider the
resection margins so that the needle tract can be removed en
bloc with the specimen. The transperineal or parasacral
approach is usually ideal and falls within the field of the pend-
ing surgical resection (Figure 36-6A,B). Transperitoneal,
transretroperitoneal, transvaginal, and transrectal biopsy
should be avoided. Biopsy tracts should never traverse
neurovascular planes. Normal coagulation studies are
required before biopsy, because hematoma formation and/or
bleeding will potentially contaminate involved areas.
PET–CT scan can be useful to guide biopsy needles into
small focal areas of high tumor density.

Role of Preoperative Neoadjuvant Therapy

Modern protocols and the wide availability of neoadjuvant
tumor irradiation and systemic chemotherapy has revolution-
ized the management of patients with complex malignancies.
It is in large part because of these new treatment modalities
before surgery that a preoperative diagnosis is of paramount

importance. Although some tumors, such as chondrosarcoma
and chordoma, are poorly responsive to both chemotherapy
and irradiation, there are a number of tumors seen in the pre-
sacral space whose rate of local recurrence can be markedly
decreased with the addition of irradiation. Preoperative, as
opposed to postoperative, irradiation can be extremely helpful
in the face of large pelvic tumors. One of the significant
advantages of preoperative irradiation is that it allows treat-
ment to a smaller radiation field. Postoperative irradiation for
a pelvic tumor would require irradiation of the entire surgical
bed, previous tumor site, all contaminated surgical planes,
and the sites of all skin incisions. This increased radiation
exposure is associated with increased morbidity. Furthermore,
should “spillage” occur during resection of a radiosensitive
tumor, this contamination may be with previously irradiated
necrotic, nonviable cells. A third, and perhaps most impor-
tant, advantage of preoperative irradiation in sensitive tumors,
is the fact that decreased tumor size is often observed. A
decrease in tumor size in a pelvic tumor may allow the
surgeon to spare vital structures that would have had to be
sacrificed in order for wide margins to be achieved without
prior radiation. Additionally, a smaller tumor often means a
surgery of a lesser magnitude and therefore less risk for intra-
operative complications.

Large tumors in the presacral space, especially sarcomas,
are notorious for systemic metastasis. Neoadjuvant
chemotherapy is the cornerstone of treatment for diagnoses
such as Ewing’s sarcoma and osteogenic sarcoma. A wide
resection of a pelvic tumor of this type, which would cause a
delay in systemic chemotherapy treatment, is not in the
patient’s best interest. Micrometastatic disease must be treated
in patients with diagnoses such as these preoperatively, unless
the tumor has caused an immediate complication that requires
emergent surgery. Furthermore, one could argue that lym-
phoma or Ewing’s sarcoma can be completely treated with
chemoradiation, and that surgery may not be necessary at all.

As with extremity sarcomas, there are clearly some cases in
which irradiation and chemotherapy are not required. Small,
low-grade malignancies without metastatic disease that can
be completely excised with a histologically negative wide
margin may likely be observed without adjuvant treatment.
This, however, implies that any subsequent recurrence would
again be amenable to excision. If a recurrence would no
longer be amenable to re-resection, then most oncologic sur-
geons would favor adjuvant treatment to minimize the risk of
this recurrence. Most authorities advocate irradiation, either
before or after resection, of nonextremity low-grade sarcomas
with “marginal” or positive margins or for any patient with an
intermediate or high-grade malignancy.

The efficacy of adjuvant chemotherapy for patients with
nonextremity sarcomas has not been established firmly to
date. One randomized trial examined the efficacy of adjuvant
chemotherapy in patients with soft tissue sarcomas of the
head and neck, breast and trunk, all of whom received post-
operative radiotherapy.19 Adjuvant chemotherapy consisted of
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FIGURE 36-6. A Preoperative biopsy technique using CT guidance. 
B Parasacral approach to presacral neurogenic tumor.



doxorubicin, cyclophosphamide, and methotrexate, a regimen
that admittedly is no longer commonly used for sarcoma man-
agement. However, the three-year actuarial disease-free sur-
vival rate in the chemotherapy group was 72% compared with
60% in the group without chemotherapy. These differences
showed a trend, but were not statistically significant. However,
one must understand that as improvements in local therapy
continue, fewer patients will succumb to local recurrence and
more patients will succumb to distant disease. It is in this set-
ting that neoadjuvant chemotherapy may be of most benefit.

Surgical Treatment

Rationale for Aggressive Approach

The rationale for an aggressive surgical approach for pre-
sacral tumors is based on several arguments. The lesion may
already be malignant or transform into a malignant state if left
in place. In patients with teratomas, especially those in the
pediatric age group, the risk of malignant transformation is
considerable and continues to increase dramatically if
removal is delayed or incomplete.9 Untreated anterior sacral
meningoceles may become infected and lead to meningitis,
which is associated with high mortality.20 Cystic lesions may
become infected making their excision difficult and increas-
ing the possibility of postoperative infection and future recur-
rence. A presacral mass in a young woman may cause
dystocia at the time of delivery. Lastly, benign and malignant
tumors left untreated may grow to considerable size, making
surgical resection much more complicated.

Unfortunately, in the past, many surgeons have adopted a
rather defeatist attitude toward sacrococcygeal chordomas
and other tumors in this area based on a number of erroneous
misconceptions. Chordomas are slow-growing tumors pro-
ducing vague symptoms which leads to a delay in diagnosis
for months or even years. Thus, patients may seek medical
treatment late in the course of their disease and the presence
of a large mass in this often unfamiliar and complex anatomic
area makes some surgeons reluctant to consider aggressive
surgical approach for fear of serious operative and postopera-
tive complications. This same reluctance to operate may
apply to other types of lesions as well. Moreover, chordomas
have all too often been considered to have a benign clinical
behavior characterized by slow local growth. We now know
that these tumors will metastasize and that the longer the
diagnosis is delayed, the greater risk of distant spread. Finally,
and most importantly, tumors in this area have been treated
inadequately in the past because of tumor violation, their
large size and location, and fear of neurologic complication
and/or musculoskeletal instability. Tumor violation can
take place preoperatively when such tumors are biopsied
transrectally, or intraoperatively when margins of resection
are inadequate or tumor cells are spilled in an effort to be too
conservative. When a surgeon is attempting to avoid injury to

the rectal wall or important neurologic structures, they may
inappropriately restrict excision and compromise oncologic
outcome. For malignant lesions, wide margins and oncologic
cure should be the primary goal of these procedures.

Role of Multidisciplinary Team

It is of great importance that an experienced team consisting of
a colorectal surgeon, orthopedic oncologic surgeon, spine sur-
geon, urologist, plastic surgeon, vascular surgeon, muscu-
loskeletal radiologist, medical oncologist, radiation oncologist,
and specialized anesthesiologist evaluate and surgically treat
tumors that are large and extend to or destroy the hemipelvis or
the upper half of the sacrum. The importance of a multispe-
cialty approach for presacral tumors was first described in 1953
by a Mayo Clinic team of surgeons. They found an improve-
ment in outcome in this difficult to manage group of patients
with the combined effort of multiple specialists.21 This quote
from their publication describes their convictions:

The surgical management of presacral and sacral tumors has been in
general unsatisfactory. We feel that progress in treating these lesions
may have been impeded rather than enhanced by the individual
surgical specialists who came into contact with these lesions.
Consequently, we have united our efforts in solving the problem and
thereby utilizing the special assets of the three surgical specialties—
neurologic, orthopedic and general surgery—in meeting this problem.

Surgical Approach

Careful surgical planning is important in deciding how to
approach these tumors whether it be an anterior approach
(abdominal), posterior approach (perineal), or a combined
abdominoperineal approach. CT and MRI will help define the
margins of resection and the relationship of the tumor to the
sacral level (Figure 36-7). Small and low-lying lesions can be
removed transperineally through a parasacral incision, whereas
tumors extending above the S-3 level, especially if large, often
require a combined anterior and posterior approach.

For large, malignant lesions requiring extended resection, a
plastic surgeon has a significant role, because adequate soft
tissue coverage can often be difficult. Most often, we use the
transabdominal rectus abdominus myocutaneous (TRAM)
flap, which fills dead space and can cover large cutaneous
defects left by the resection. Healthy, well-vascularized tissue
flaps, placed in the surgical bed, markedly decrease the inci-
dence of wound-related complications.

Preoperative Considerations

Optimizing patients for surgery is of extreme importance in a
majority of these cases. Adequate nutritional repletion with
total parenteral nutrition or with a feeding tube, may be
necessary in patients who present severely debilitated. In
technically complex cases, when we expect a long operative
time and significant debilitation postoperatively, we consider
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placement of a temporary intravenacaval filter, because the
risk of deep venous thrombosis and pulmonary embolus is
high and postoperative anticoagulation may be contraindi-
cated. Availability of blood products should be assessed. A
multidisciplinary team meeting preoperatively, to review
films and plan surgical strategy, avoids confusion during the
day of surgery. An operating theater capable of managing
massive transfusion requirements is mandatory, as is an anes-
thesiologist comfortable with the physiologic management
needed during the procedure.

Posterior Approach

For low-lying tumors, the patient is placed in the prone
jackknife position with the buttocks spread with tape (Figure 36-
8A). An incision is made over the lower portion of the sacrum
and coccyx down to the anus taking care to avoid damage to the
external sphincter. Resection of the tumor may be facilitated by
transection of the anococcygeal ligament and coccyx (Figure
36-8B). The lesion can then be dissected from the surrounding
tissues including the rectal wall, in a plane between the retrorec-
tal fat and the tumor mass itself. In the case of very small
lesions, the surgeon may double-glove the left hand and, with
the index finger in the anal canal and lower rectum, push the
lesion outward, away from the depths of the wound (Figure 
36-8C) facilitating dissection of the lesion off the wall of the rec-
tum without injury. If necessary, the lower sacrum or coccyx or
both can be excised en bloc with the lesion to facilitate excision.

Combined Abdominal and Perineal Approach

If the upper pole of the tumor extends clearly above the S-3
level, an anterior and posterior approach is usually
indicated. Patients may be placed in the supine or lateral

position, depending on the surgeon’s preference and previous
experience. A variety of techniques and positioning to the
abdominal perineal approach have been described.22 If an
anterior–posterior approach is necessary, the patient can be
placed in a “sloppy-lateral” position to facilitate a simultane-
ous two-team approach (Figure 36-9A–C). We always recom-
mend cystoscopy and bilateral ureteral stent placement before
laparotomy. Through a midline incision, the abdomen should
be carefully examined to rule out metastasis or other impor-
tant pathology. After the lateral attachments to the sigmoid
have been mobilized and the presacral space is entered just
below the promontory, the posterior rectum can be dissected
from the upper sacrum down to the upper extension of the
tumor. The ureters are identified and protected. The rectum
can then be mobilized laterally, and if necessary, anteriorly.

If a malignant tumor can be safely separated from the
posterior wall of the rectum without compromising a wide
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FIGURE 36-7. Relationship of tumor to sacral level and proposed
approach.

FIGURE 36-8. A Positioning for posterior approach. B Coccygec-
tomy. C Index finger in anal canal to “push” tumor outward facili-
tating dissection.



margin, the lesion can be dissected in a plane between its cap-
sule and the mesorectal fat to preserve the rectum. If the
tumor is extremely large, markedly compressing and displac-
ing the rectum, making dissection between the rectal vault
and the tumor hazardous, one should remove the rectum en
bloc with the tumor and the involved segments of the sacrum.
It is mandatory in malignant cases that no structures attached
to the specimen be separated with dissection and that they be
removed en bloc with the primary tumor mass. In this situa-
tion, the upper rectum is transected with a stapler at the level
of the promontory. Under these circumstances, it is imperative
that the anterior wall of the rectum be completely freed from
the seminal vesicles and prostate in men and the upper two-
thirds of the vagina in women. The pelvic floor can then be
reconstructed over the anal remnant and the sigmoid
colostomy established in the left lower abdominal wall.

In the presence of very large tumors, blood loss during the
procedure can be substantial. This may be minimized by
ligating the middle and lateral sacral vessels and both inter-
nal iliac arteries and veins (Figure 36-10). When ligating the
internal iliac artery, it is best to preserve the anterior division,
which gives off the inferior gluteal artery, thereby reducing
the risk of perineal necrosis. This is often performed in
conjunction with permissive hypotension. A vascular surgeon

can be helpful during this portion of the procedure especially
in patients who have had prior irradiation or have distorted
vascular anatomy. In a situation in which a large tissue defect
is expected, one may elect to mobilize one rectus muscle
(preferably the right if possible), on its vascular pedicle and
place it in the presacral area for later use in the closure of the
perineal wound when the patient is prone. In the anterior-
posterior approach, when a flap will be used, a thick piece of
silastic mesh is placed posterior to the vital structures and
anterior to the bony structures to protect vital structures from
injury during bony resection while in the prone or lateral posi-
tion. After the abdominal incision is closed and the colostomy
is matured, the anesthetized patient can then be moved from
the supine to the prone position. The perineal approach is sim-
ilar to that used for benign low-lying cystic or solid tumors,
except that wider and more proximal dissection will be
necessary. After an incision has been made over the sacrum
and coccyx down to the anus, the anococcygeal ligament is
transected and the levator muscles are retracted laterally. If
the rectum is to be preserved, the tumor can be separated from
the rectum by careful dissection of the plane between the rec-
tum and the tumor. The orthopedic surgeon can then proceed
with separation of gluteus maximus muscles on both sides,
detachment of the sacrospinous and sacrotuberous ligaments,
and division of the piriformis muscles bilaterally to protect
the sciatic nerves (Figure 36-11A). A posterior laminectomy
may be required to expose and ligate nerve roots to be sacri-
ficed and/or the thecal sac (Figure 36-11B,C). In this manner
the lesion can be removed en bloc with the lower sacrum and
coccyx and involved sacral roots. If the surgeon previously
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FIGURE 36-10. Ligation of middle sacral and internal iliac vessel.

FIGURE 36-9. A Modified lateral position for anterior exposure via a
midline (solid line) or ilioinguinal (dotted line) incision. B Anterior
exposure of vessels and tumor. C Posterior approach to sacrum.



elected to excise the rectum en bloc, it is preferable to remove
the anus and anal canal with the rectal specimen. The wound
is then closed in layers over suction silastic drain, or a TRAM
flap is inserted and sewn into place by the plastic surgeon.
More complex soft tissue procedures may be required if the
tumor involves the posterior soft tissue elements.

Results of Treatment

Malignant Lesions

The results of surgical treatment of malignant presacral neo-
plasms and cysts depends on the natural behavior of the lesion
and the adequacy of resection. In malignant cases, if wide
margins are not achieved or if the tumor is violated, one can
expect a high local recurrence rate and a poor overall
outcome. In general, most malignant tumors reported in the

literature have had a rather poor prognosis, but many such
tumors had been incompletely resected or excised piecemeal,
breaking oncologic principles. Kaiser et al.23 found that local
recurrence rate increased from 28% to 64% if the tumor was
violated perioperatively.

In the literature, the prognosis for patients with chordo-
mas has been variable, ranging from 15% to 76% at 10 years
after surgical therapy. At the Mayo Clinic, the 5-year sur-
vival rate in 1976 was reported to be 75%; more recently we
have found 5- and 10-year survivals of 80% and 50%,
respectively [Chiu et al. An update of the Mayo Clinic expe-
rience 1980–1992 (unpublished data)].4 Of 16 patients with
chordomas that were completely resected, nine had no clin-
ical or radiologic evidence of recurrence 4–14 years later.
Isolated metastases to the lungs, ribs, spine, and long bones
can sometimes be excised successfully and provide patients
with symptomatic relief and a substantial prolongation of
life. The 5-year survival for patients with malignant tumors
other than chordomas was 17%. Only one patient with a
neuroblastoma, one with a neurofibrosarcoma, and one with
Ewing’s sarcoma were alive without recurrence at 3, 5, and
7 years, respectively. However, these results likely were
related to the lack of, or poor quality of, the adjuvant thera-
pies available.

Cody et al.24 reported their experience with malignant pre-
sacral tumors, 9 (38%) of which had chordomas. Excision of
these tumors was described as “en bloc” or “in fragments.”
Forty-eight percent developed local recurrence; 60% of
patients underwent open biopsy. For all treated patients, sur-
vival at 5, 10, 15, and 20 years was 69%, 50%, 37%, and 20%,
respectively.

Lev-Chelouche et al.15 reported on 21 patients with malig-
nant presacral tumors, nine of which were chordomas. No
patients underwent preoperative biopsy. Nearly all patients
had a palpable lesion on rectal examination. Fifteen of 21
malignant lesions were completely excised. Most recurrences
were seen in patients with incomplete resection and 50% of
these died of disease.

Wang et al.25 reported their series of 22 patients with
malignant presacral tumors, five of which were chordomas
and seven were leiomyosarcomas. Tumor size ranged from
1.5 to 40 cm. The average size of malignant tumors was 17
cm; 96% were palpable by rectal examination. CT was
believed to be the best test to identify the lesions and define
extent and degree of tumor invasion, but the diagnosis
remained nonspecific. No patients underwent preoperative
biopsy. Five patients had complete resection and 17 had
incomplete resection. The overall 5-year survival rate for
malignant tumors was 41%. No patients underwent preoper-
ative adjuvant therapy. Postoperative chemotherapy and
radiotherapy was used in selected patients with malignant
tumors.

Bohm et al.17 reported their series of 24 patients with con-
genital presacral tumors. They had four patients with chordomas
and 20 with developmental cysts. All patients with chordoma
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FIGURE 36-11. Posterior approach and exposure of sciatic nerves A,
sacral nerve roots B, and ligation of thecal sac C.



underwent excision. Three of four chordoma patients had recur-
rence at 25, 32, and 55 months. Patients with recurrence pre-
sented with pain and neurologic disturbance. Complete local
reexcision was done in the three patients with recurrence. Only
3 of 20 patients with developmental cysts developed recurrence,
all of which underwent successful reexcision.

Congenital Cystic Lesions

In general, cystic lesions can be treated adequately by complete
excision via a posterior approach. Large cystic lesions such as
teratomas extending high into the pelvis can be excised via a
combined abdominal–perineal approach. There continues to be
some debate as to whether or not a coccygectomy needs to 
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FIGURE 36-12. Proposed treatment algorithm. Notes: 1) conventional radiographs of pelvis, CT scan, MRI with gadolinium, ERUS, intralu-
minal contrast studies of rectum, PET, myelogram; 2) lower than the third sacral vertebra; 3) higher than the third sacral vertebra.



be done for all resections of congenital cystic lesions.11 Some
believe that the coccyx harbors totipotential cells that will lead
to a high recurrence rate if not excised.26 It should be remem-
bered also that 10%–38% of patients with cystic lesions harbor
a malignancy and that oncologic principles must be followed.27

In the Mayo series, 49 congenital cystic lesions were
described including 15 epidermoid cysts, 16 mucus-secreting
cysts, 15 teratomas, and 2 meningoceles.4 Three teratocarci-
nomas were seen. Most lesions were in females with only
three in males. Average size of cysts was 4–7 cm. Almost all
cystic lesions were treated with a posterior approach. Of 66
patients with benign tumors, 10 had recurrence (four had
giant cell tumors, six had congenital benign cysts), most of
which were treated successfully with reexcision.

Lev-Chelouche et al.15 reported 21 benign presacral
lesions. Complete excision of benign lesions was possible in
all cases with no recurrences during the 10-year follow-up.

Singer et al.11 reported on seven patients with presacral
cysts (six females, one male). All patients had previously
been misdiagnosed and treated for pilonidal cysts, perirectal
abscesses, fistula in ano, psychogenic disorder, proctalgia
fugax, and posttraumatic or postpartum pain before the
correct diagnosis was made. Patients underwent an average
of 4.1 prior operative procedures. All patients were success-
fully treated with resection through a parasacrococcygeal
approach after the correct diagnosis was made with CT
fistulogram.

Algorithm

Based on the experience at our institution, we have estab-
lished a decision-making algorithm to guide the management
of presacral tumors (Figure 36-12).

Conclusion

Presacral tumors are rare, the differential diagnosis is exten-
sive, and their discovery is notoriously difficult and late. A
high index of suspicion is needed to identify these patients.
Once a benign or malignant presacral lesion is discovered and
histologically diagnosed, it should be treated, even if the 
patient is asymptomatic. CT and MRI imaging can help differ-
entiate between benign and malignant, cystic and solid and
accurately define extent of adjacent organ and bony involve-
ment to guide operative planning. Completely cystic lesions, in
general, do not require preoperative biopsy unless malignancy
is suspected. All solid tumors and heterogenous cysts should
be considered for biopsy to rule out malignancy, guide neoad-
juvant therapy, and plan extent of resection. Biopsies should
be done transperineally or parasacrally.

An aggressive approach, by an experienced, multidisciplinary
team, that can achieve a tumor-free, en bloc resection, avoid
tumor violation, restore spinopelvic stability, and minimize

intraoperative and postoperative complications, should decrease
the risk of local recurrence and improve survival.
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Carcinoids

Carcinoid tumors originate from enterochromaffin cells, part
of the diffuse endocrine system. Thus, they are considered to
belong in the neuroendocrine group of tumors.1 They are a
confusing group of tumors with a wide range of behavior.
Carcinoid tumors may be located in any of a number of loca-
tions within and outside the gastrointestinal (GI) tract, may be
single or multiple, may produce a wide array of biochemical
products, may produce symptoms from the biochemical prod-
ucts or the tumor itself, and exhibit varying degrees of bio-
chemical and aggressive behavior relative to their location.
This section will focus on carcinoid tumors of the small
bowel, appendix, colon, and rectum.

History and Terminology1,2

The clinical and histologic recognition of carcinoid tumors
was first described in 1888 by Lubarsch. He had noted two
patients with multiple small tumors of the ileum at autopsy.
The term carcinoid (“karzinoid”) was first applied to these
tumors in 1907 by Oberndorfer. The term implies that these
tumors are similar to carcinoma, but behave somewhat differ-
ently. Specifically, carcinoid tumors are histologically similar
to carcinoma, but have a more benign clinical course. Gossett
and Masson described the argentaffin-reducing properties of
appendiceal carcinoids in 1914, and the tumors became known
as “argentaffinomas.” The argentaffin reaction is characterized
by reduction of silver salts to a black metallic silver stain.

The association between carcinoid tumors and serotonin pro-
duction was first described by Lembeck in 1953. Around the
same time, the first description of the carcinoid syndrome was
published by Waldenstrom’s group (1954). Within a few years,
Sandler and Snow first recognized a variable nature of carci-
noids. They described an “atypical” gastric carcinoid which
only produced a serotonin precursor and had staining and
flushing patterns different from “typical” carcinoids. The

staining pattern is described as “argyrophilic,” implying that the
reduction of silver salts to the black metallic silver stain occurs
only in the presence of pretreatment with a reducing agent.

The amine precursor uptake and decarboxylation (APUD)
abilities of these tumors were recognized by Pearse in 1969,
and carcinoid tumors became known as “APUDomas.”
APUDomas, including carcinoid tumors, are now considered
part of a group of tumors known as neuroendocrine tumors.
Neuroendocrine tumors are derived from the diffuse neuroen-
docrine system. As such, carcinoid tumors share some charac-
teristics with melanomas, pheochromocytomas, medullary
carcinoma of thyroid, and pancreatic endocrine tumors.3

Pathology3

The light microscopic appearance of carcinoid tumors is rather
bland. They are composed of monotonous sheets of small
round cells. The cells themselves demonstrate uniform nuclei
and cytoplasm. The ultrastructural appearance of carcinoid
tumors demonstrates electron-dense neurosecretory granules
which contain small clear vesicles. These neurosecretory
granules correspond to the synaptic vesicles found in neurons.

The staining pattern of carcinoid tumors is related to the
amines and peptides they produce as well as cytoplasmic pro-
teins they contain. Silver staining was initially used to identify
these tumors. Carcinoid tumors that are capable of taking up and
reducing silver stains are described as “argentaffin positive,” and
this is attributed to the silver reducing ability of serotonin.
Tumors that are only capable of silver uptake, and not silver
reduction, may be demonstrated by addition of an external
reducing agent. These tumors are described as “argyrophilic.”

Silver staining has been supplanted by immunohistochem-
ical stains for cytoplasmic proteins. Chromogranin, neuron-
specific enolase, and synaptophysin are frequently used to
identify a tumor as being a neuroendocrine tumor.

Carcinoid tumors have been described to grow in one of
five histologic patterns. These histologic patterns have been



designated as A-D4 or I-IV,5 with the fifth pattern in each sys-
tem being a combination of several patterns. These growth
patterns are described in Table 37-1.

Pathophysiology

Carcinoid tumors are known to produce at least 30 bioactive
compounds.2 These compounds may be amines (including
serotonin and histamine), proteins (a wide variety of hor-
mones and kinins), and prostaglandins. Serotonin, an amine,
is the most well-known of these compounds.

Serotonin is derived from tryptophan, an essential amino
acid. The production of serotonin is a two-step process:
hydroxylation of tryptophan to 5-hydroxytryptophan (5-
HTP), followed by decarboxylation of 5-HTP to 5-hydrox-
ytryptamine (5-HT, or serotonin). Serotonin is then stored and
transported in platelets. Metabolism of serotonin occurs in the
liver (monoamine oxidase) and then the kidney (aldehyde
dehydrogenase) to produce 5-hydroxy-indole-acetic acid 
(5-HIAA) which is excreted in the urine.

Normally, less than 1% of tryptophan is converted into
serotonin. The remainder is used for synthesis of proteins,
niacin (vitamin B7), and nicotinamide (vitamin B3). Protein
malnutrition, hypoproteinemia, and pellagra (vitamin B3 defi-
ciency) may develop if large quantities of tryptophan are
diverted to serotonin production by carcinoid tumors.

Classification

Numerous classification schemes have been devised to cate-
gorize carcinoid tumors. These have been based on several
features including site of origin and histologic growth pattern.
The prognosis of carcinoid tumors is somewhat related to
these classifications.

Carcinoid tumors are grouped by their site of origin into
foregut, midgut, and hindgut tumors. Foregut tumors origi-
nate in the thymus, respiratory tract, stomach, duodenum,
pancreas, and ovaries. Midgut tumors originate in the
jejunum, ileum, appendix, and proximal colon. Hindgut
tumors originate in the distal colon or rectum. The histologic
classification pattern has already been described (Table 37-1).

Several studies have reviewed the distribution of site of ori-
gin of carcinoid tumors. Godwin6 reported the most frequent

sites of origin as the appendix, ileum, rectum, and bronchus
(38%, 23%, 13%, 11.5%, respectively) in a series of 4349
carcinoid tumors. In another large series, Modlin and Sandor7

reported the most frequent sites of origin as the bronchus,
ileum, rectum, and appendix (32.5%, 17.6%, 10%, 7.6%,
respectively) in 5468 carcinoid tumors.

Clinical Presentation3

Carcinoid tumors may be found incidentally or may present
as a result of the production of local or systemic symptoms.
Local symptoms are related to the site of origin or site of
metastasis, whereas systemic symptoms are related to
production of bioactive compounds.

Local Symptoms

Small bowel carcinoids may produce local symptoms of peri-
odic abdominal pain, small bowel obstruction (caused by intus-
susception or mesenteric fibrosis and small bowel kinking),
intestinal ischemia, and GI hemorrhage. Appendiceal carci-
noids are often found incidentally at the time of appendectomy.
Rectal carcinoids are often found incidentally at the time of col-
orectal cancer screening examinations. The symptoms of rectal
carcinoids, when present, are related to bleeding and change in
bowel habits. Liver metastases may be the initial presentation,
manifested by hepatomegaly and right upper quadrant pain.

Systemic Symptoms and the 
Carcinoid Syndrome2

Systemic symptoms produced by carcinoid tumors are
referred to as the carcinoid syndrome. These consist of a com-
bination of vasomotor symptoms (flushing and blood pressure
changes), diarrhea, and bronchospasm. These symptoms are
brought on by release of active tumor products into the circu-
lation. The liver is capable of metabolizing and inactivating
large quantities of tumor products. Therefore, the carcinoid
syndrome occurs only in the presence of liver metastases (for
GI carcinoids), or a primary carcinoid tumor located outside
the portal venous system. Episodes of symptoms of the carci-
noid syndrome may be precipitated by routine daily experi-
ences such as emotional stress, heat, alcohol consumption, or
straining at stool.
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TABLE 37-1. Carcinoid tumor growth patterns

Sogo and Martin and 
Tazawa4 Potet5 Pattern Description Frequency Prognosis

Type A Type I Insular Solid nests with peripheral palisading Most frequent pattern Favorable
B II Trabecular Ribbon-like anastomosing pattern Second-most frequent pattern Favorable
C III Glandular Tubular, acinar, or rosette pattern Least frequent pattern Poor
D IV Undifferentiated No recognizable pattern Third-most frequent pattern Poor
Mixed Mixed Any combination of Any combination of the above A + C most frequent mix Most favorable

the above A + B next most frequent Favorable



Flushing symptoms and hypotension are thought to be
caused by a variety of bioactive tumor products. These include
catecholamines, histamine, tachykinins, and kallikrein. Four
different patterns of flushing have been described, and each is
related to a specific site of origin. Type 1 flushing is a diffuse,
erythematous rash, which may last up to 5 minutes, and is
associated with the early stage of metastases from midgut car-
cinoid tumors. Type 2 flushing is a violaceous rash with
telangiectasias, which may also last up to 5 minutes, and is
associated with the later stages of metastases from midgut
carcinoid tumors. Type 3 and 4 flushing is associated with
bronchial and gastric carcinoid tumors, respectively.

The heart may be affected by carcinoid tumor products,
particularly in those patients with midgut carcinoids and liver
metastases. It is thought to be caused by the effects of sero-
tonin on the heart. Specifically, serotonin has an effect on
myofibroblasts resulting in fibroplasia, increased vascular
tone, bronchoconstriction, and platelet aggregation. Together,
these effects may cause pulmonary hypertension, tricuspid
and pulmonary valve stenosis, and right ventricular hypertro-
phy and fibrosis. The left side of the heart is typically pro-
tected from the effects of carcinoid products by the lungs,
which are capable of inactivating these substances.

Carcinoid crisis is a life-threatening condition. It may be
brought on by anesthesia, embolization or manipulation of the
tumor, administration of chemotherapy, or occur sponta-
neously. Life-threatening manifestations of the carcinoid
crisis include profound flushing and hypotension, broncho-
constriction, arrhythmias, and hyperthermia. Other manifesta-
tions include diarrhea, confusion, and stupor. The crisis may
be limited or avoided by pretreatment with somatostatin and
histamine blockade (both H1- and H2-receptors) before treat-
ments known to induce a crisis.

Diagnostic Studies

Biochemical Studies

Carcinoid tumors are often difficult to diagnose preoperatively,
particularly those in the small bowel and appendix. In a study
by Thompson and von Heerden,8 less than 10% of 145 patients
with GI carcinoids were accurately diagnosed before surgery,
and all had carcinoid syndrome at presentation.

The diagnosis of carcinoid tumor before surgery relies on
biopsy of an accessible lesion (in the foregut, hindgut, or
liver), or the identification of biochemical products from the
tumor. Although carcinoid tumors may produce many sub-
stances, the most widely used tests are related to serotonin.
The most widely accepted test currently used to diagnose the
presence of a carcinoid tumor is a 24-hour urine specimen
analyzed for 5-HIAA (a serotonin metabolite). Urinary 
5-HIAA excretion under normal circumstances is between
2–8 mg/24 hours. Excretion exceeding these levels has
shown high sensitivity and specificity (73% and 100%,

respectively) in diagnosing carcinoid syndrome.9 It is impor-
tant to avoid foods and medications that can produce a false-
positive result by affecting urinary 5-HIAA levels. These are
listed in Table 37-2.

Carcinoid tumors vary in their ability to produce serotonin.
Midgut tumors typically produce high levels of serotonin and
its metabolites. Foregut tumors typically lack the ability to
convert (decarboxylate) 5-HTP (5-hydroxytryptophan) into 
5-HT (serotonin), resulting in low urinary levels of 5-HIAA.
However, the kidney may decarboxylate sufficient 5-HTP into
5-HT, thus increasing urinary serotonin levels. Hindgut carci-
noids rarely produce 5-HTP or 5-HT, and urine and blood
tests are typically negative. Platelet serotonin levels may be
more sensitive than urine or blood tests. The results of three
different tests in a series of 44 patients with carcinoid tumors
is shown in Table 37-3.10

Imaging Studies

Localization of primary carcinoids in the GI tract is often dif-
ficult. Carcinoids in the foregut and hindgut are frequently
diagnosed by endoscopy and biopsy.11 However, ileal and
appendiceal carcinoids are more common and less easily
localized. These primary sites often remain unknown, despite
small bowel contrast studies or computed tomographic (CT)
scanning, until surgical exploration identifies the primary
site.12 If these studies are positive, it is usually the mesenteric
kinking and fibrosis that is evident rather than the mass itself.
Contrast studies may show small bowel obstruction, extrinsic
filling defects, or kinking, angulation, and separation of small
bowel loops.11
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TABLE 37-2. Dietary and medicinal intake affecting urinary 5-
HIAA70–72

Foods rich in serotonin Medicines affecting urine 5-HIAA

Bananas Guaifenesin
Plantains Acetaminophen
Pineapples Salicylates
Plums L-Dopa
Kiwi
Walnuts
Hickory nuts
Pecans
Avocados
Tomatoes

TABLE 37-3. Comparison of urine and platelet biochemical studies in
carcinoid patients

Platelet Urine Urine 
Number 5-HT (%) 5-HIAA (%) Serotonin (%)

Foregut 14 50 29 55
Midgut 25 100 92 82
Hindgut 5 20 0 60



Multiple newer imaging techniques have been used in 
an attempt to identify both the primary tumor as well as
metastases. These may be categorized as morphologic and
functional imaging studies. Morphologic studies include
ultrasound, CT, and magnetic resonance imaging (MRI).
These studies may be useful, as they are in many types of can-
cers, in identifying distant metastases. In addition, CT scans
may show a characteristic stellate soft-tissue stranding in the
mesentery.13 Functional studies are based on tumor uptake
and scintigraphic imaging of various isotopes. The first of
these was metaiodobenzylguanidine (MIBG),14 but this has
since been replaced by newer agents and techniques. The two
scintigraphic imaging techniques currently in use are somato-
statin receptor scintigraphy (SRS) and positron emission
tomography (PET). Both techniques rely on differential
uptake of the radiotracer by the tumor relative to normal tis-
sue. SRS relies on somatostatin receptors on the cell surface,
whereas PET relies on metabolic utilization of the localizing
agent. A recent study by Hoegerle et al.15 compared both mor-
phologic and functional imaging modalities in localizing pri-
mary and metastatic carcinoid tumors in 17 patients. The
results are summarized in Table 37-4, and suggest that the two
approaches are complementary. 18F-Dopa-PET imaging is
more sensitive in localizing primary tumors and lymph node
involvement, whereas CT or MRI is more sensitive in identi-
fying distant disease.

Prognosis

The behavior and prognosis of carcinoid tumors are highly
variable and are affected by multiple factors including tumor
size, depth, presence and location of metastases, and primary
tumor location.

The TNM staging of carcinoid tumors is similar to that of
GI adenocarcinomas. T-stage is related to depth of penetra-
tion, and nodal and metastatic staging are related to its
absence or presence. Prognosis is affected by the TNM stage,
as shown in Table 37-5. The effect of primary tumor location
on prognosis (survival, likelihood of carcinoid syndrome, and
additional tumors) is shown in Table 37-6.

Treatment

Tumor-directed Therapy16,17

The mainstay of treatment for carcinoid tumors is surgical
resection. Difficulty arises in selecting the extent of surgery rel-
ative to the extent of disease, magnified by two considerations:
1) carcinoid tumors are often located in an area where “local
excision” is an option (appendix, rectum), and 2) the benefit of
debulking procedures. The surgical decision is based on the
likelihood of residual primary disease, lymph node metastases,
and the benefit of debulking the tumor burden to reduce the
symptoms of the carcinoid syndrome. Guidelines for extent of
surgical resection are summarized in Table 37-7.16,17
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TABLE 37-4. Morphologic and functional imaging in carcinoid
tumors

PET

Tumor site 18F-Dopa 18FDG SRS CT/MRI

Primary 7/8 2/8 4/8 2/8
Lymph nodes 41/47 14/47 27/47 29/47
Distant metastases 12/37 11/37 21/37 36/37

18FDG, 18F-fluorodeoxyglucose; SRS, somatostatin receptor scintigraphy.

TABLE 37-5. TNM staging and survival of GI carcinoid tumors73

TNM stage Definition 5-y survival (%) Comment

T 1 Submucosa 82 Survival differences 
2 Muscularis propria related to tumor 
3 Subserosa depth in absence 
4 Perforated or 52 of metastases

invading 
neighboring
structure

N 0 Absent 95 Survival differences 
1 Present 83 related to 

presence and 
proximity of 
metastases

M 0 Absent —
1 Present 38

TABLE 37-6. Effect of primary carcinoid location on prognosis16

Primary carcinoid Overall 5-y Incidence of Carcinoid Multiplicity of Second primary 
location survival (%) metastases (%) syndrome carcinoid tumors (%) cancer (%)

Appendix 99 <1 cm, 0 1–1.9 cm, 11 >2 cm, 30–60 Rare 4.2 13
Small bowel Related to metastasis <1 cm, 20–30 1–2 cm, 80 LN Common 30–50 20–30

(see Table 37-4) 20 liver >2 cm, >80 LN 40–50 liver
Colon 20–52 Frequent Rare Infrequent 25–40
Rectum No mets–92 LN mets–44 <1 cm, 3 1–2 cm, 11 >2 cm, 74 Rare 0–3 7–32

Distant mets–7

LN, lymph node.



Small bowel carcinoid tumors are frequently associated
with lymph node metastases and structural abnormalities
(intussusception, mesenteric fibrosis, and small bowel kink-
ing). Lymph node metastases are common, even when the
tumors are small. Lesions less than 1 cm in diameter have a
20%–30% incidence of lymph node involvement. Additio-
nally, there are often multiple small bowel lesions. Therefore,
surgical management involves formal resection and wide
mesenteric excision of the associated region of lymph node
drainage as well as thorough exploration for additional
lesions.16,17

Appendiceal carcinoids typically behave differently than
small bowel carcinoids. They are frequently found during
appendectomy, are less likely to have lymph node metastases
(0% for lesions less than 1 cm, 11% for lesions between 1 and
1.9 cm, and 30%–60% for lesions greater than 2 cm in diam-
eter) and multicentric disease is rare. Therefore, appendec-
tomy is adequate treatment for lesions less than 1 cm, whereas
lesions greater than 2 cm are treated by formal resection (right
hemicolectomy). Treatment for intermediate-size appendiceal
carcinoids (1–1.9 cm) must be individualized, balancing the
risk of a more extensive surgery against the risk of residual
disease. Factors that suggest an increased likelihood of resid-
ual disease, and are thus used to indicate a formal right hemi-
colectomy, include lymphovascular invasion, involvement of
the mesoappendix (by direct extension or in lymph nodes), or
a positive surgical margin.16,17

Colonic carcinoid tumors generally behave in an aggressive
manner and frequently have lymph node metastases and a poor
prognosis. Therefore, they are treated with formal resection.16,17

Rectal carcinoid tumors are minimally aggressive lesions,
and behave in a manner similar to appendiceal carcinoids.
They have a similar rate of lymph node metastases and multi-
ple lesions are uncommon. Surgical treatment also shows
similarity in that local (transanal) excision is adequate for
lesions less than 1 cm in diameter whereas formal proctec-
tomy is advised for lesions larger than 2 cm in diameter.
Treatment for intermediate-size rectal carcinoids (1–1.9 cm)
must be individualized, balancing the risk of a more extensive

surgery against the risk of residual disease. Muscular invasion
is the factor that suggests an increased likelihood of residual
disease, and is thus used to indicate a formal proctectomy.16,17

Treatment of hepatic metastases is of significant benefit,
especially when metastatic disease is confined to the liver.18

Tumor debulking may be in the form of hepatic resection,
ablative therapy (cryotherapy, radiofrequency ablation), radi-
olabeled octreotide, or hepatic artery embolization and
chemoembolization. The expected 5-year survival rate for
patients with carcinoid liver metastases is 20%. Death is often
related to liver failure from local tumor progression or carci-
noid heart disease. However, several studies have demon-
strated a 5-year survival rate approximating 70% when these
metastases are treated with a combination of the listed tech-
niques. Similar survival rates have been achieved with the use
of liver transplantation in a small number of patients.19

Systemic Therapy

Medical treatment for patients with carcinoid tumors has two
purposes: palliation of systemic symptoms of the carcinoid
syndrome, and treatment of metastases. The palliation of
symptoms may use medications directed at specific symp-
toms, or medications causing a generalized reduction in hor-
mone production. Specific agents that may help control
symptoms of the carcinoid syndrome are listed in Table 37-8.
Somatostatin analogs are helpful in controlling many of the
symptoms of the carcinoid syndrome by reducing synthesis
and systemic release of hormone products. Octreotide is a
long-acting somatostatin analog with a half-life of 90 min-
utes. In doses of 400 μg/day, octreotide improved the major
symptoms of flushing and diarrhea in more than 80% of
patients.3 Lanreotide is another somatostatin analog with a
longer half-life than octreotide, and both agents are available
in long-acting depot forms.

Chemotherapy has largely been ineffective in patients with
metastatic carcinoid tumor.20 Single agent regimens using 
5-fluorouracil, streptozotocin, dacarbazine, dactinomycin,
doxorubicin, etoposide, cisplatin, and carboplatin have had
objective tumor response rates between 0%–30% in small
series of patients. Similarly poor results have been found when
combination chemotherapy has been used in the adjuvant
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TABLE 37-7. Guidelines for extent of surgical resection

Primary tumor Factor Extent of resection

Appendix <1 cm Appendectomy
1–1.9 cm Individualize, appendectomy, or right

hemicolectomy
>2 cm Right hemicolectomy

Small bowel Locally limited Resection of primary 
disease and metastatic tumors

Extensive disease Resection or bypass of primary tumor
Debulking of metastases

Colon Colectomy
Rectum <1 cm Local excision

1–1.9 cm Individualize, local excision, 
or proctectomy

>2 cm Proctectomy

TABLE 37-8. Medical treatment of carcinoid syndrome symptoms2,3

Symptom Drug category Specific agents

Flushing H2-Blockade Cimetidine, ranitidine, famotidine
α1-Blockade Doxazosin, phenoxybenzamine
Phenothiazine Chlorpromazine
Corticosteroid Prednisone

Diarrhea Serotonin blockade Ketanserin, ondansetron, 
cyproheptadine, methysergide

Opiate blockade Codeine, loperamide
Bronchospasm Phenothiazine Chlorpromazine

Bronchodilator Salbutamol
Corticosteroid Prednisone



setting or to treat metastatic carcinoid tumor. Interferon has
been used in the treatment of metastatic carcinoid tumors with
some success. Patients have experienced an objective response
rate near 50%, with a duration of 2.5 years. However, inter-
feron therapy produces significant side effects of a flu-like
syndrome, fatigue, and fever which may limit its use.

GI Stromal Tumors

In the past, most spindle cell sarcomas arising from the mes-
enchymal elements of the GI tract were considered smooth
muscle neoplasms and were considered leiomyomas,
leiomyosarcomas, and leiomyoblastomas. With advances in
electron microscopy and immunohistochemistry, it was dis-
covered that many of these tumors lacked structural or
immunophenotypic features associated with smooth muscle
differentiation and the more generic term “stromal tumor”
was introduced.21 Further advances in immunohistochemistry
allowed pathologists to separate these tumors into those that
are true smooth muscle tumors (leiomyomas) and those that
are thought to arise from GI pacemaker cells (GI stomal
tumors).

GI stromal cell tumors (GISTs) are mesenchymal tumors
arising from the intestinal wall, omentum, or retroperitoneum
that stain positive for the CD117 antigen, a marker for the
KIT oncoprotein. Sixty to seventy percent of GISTs also stain
positive for CD34, a hematopoietic progenitor cell antigen.22

Leiomyomas are stain negative for KIT and CD34 and posi-
tive for desmin or smooth muscle actin.23

Because of structural and immunohistochemical similari-
ties between GISTs and the interstitial cells of Cajal, it is
thought GISTs arise from these cells or other pluripotential
mesenchymal stem cells. The interstitial cells of Cajal are
located in the muscle layer of the GI tract and form a complex
network that regulates intestinal motility.

The stomach is the most common location of GISTs
(45%–55%) with small bowel the next most common location
(25%–35%). Only 10%–20% of GISTs are located in the
colon and rectum. The gender distribution is close to equal in
all locations.

GISTs occur throughout the colon but are most often
located in the rectum. Miettinen et al.23,24 retrieved all cases
coded as leiomyomas, leiomyosarcomas, smooth muscle
tumors, or stromal tumors at the Armed Forces Institute of
Pathology and the University of Helsinki from 1970 to 1996
for rectal tumors and 1970 to 1998 for colon tumors. The
most common location was the rectum and anus (80%). Older
reports of colorectal leiomyosarcomas (the majority of which
were probably GISTs) also show an increased incidence in the
anorectal area with about 1/3 occurring in the colon and 2/3
in the anorectal area.25

The most common clinical presentation is hematochezia,
abdominal or rectal pain, or a mass found incidentally on
physical examination or endoscopically. As might be

expected, how patients present is largely related to the size of
the tumor.26–28

Complete surgical excision, if possible, continues to be the
treatment of choice. Because GISTs rarely spread to the lym-
phatic system, removal of the regional lymph nodes is not
necessary or recommended.29 Wide margins are not neces-
sary, but complete en bloc removal of the tumor and its
pseudocapsule should be performed. Because of high local
recurrence rates, enucleation of the tumor (leaving the
pseudocapsule) or cutting across tumor should be avoided.

The use of imatinib mesylate (Gleevac in the United States,
Glivec in Europe, Novartis Pharmaceuticals) has significantly
impacted the treatment of GISTs. The KIT oncoprotein,
detected in almost all GIST tumors by positive immunohisto-
chemical staining for the CD117 antigen, is a transmembrane
receptor tyrosine kinase encoded for by the C-kit protoonco-
gene.29,30 In GIST tumors, abnormal activation of the KIT
oncoprotein results from a mutation in the C-kit gene. This
abnormal activation results in unregulated cellular prolifera-
tion. Imatinib is a selective tyrosine kinase inhibitor and acts
by blocking the abnormal activation of the KIT oncoprotein.

Demetri et al.31 used imatinib in 147 patients with metasta-
tic or unresectable GIST tumors. Fifty-four percent had a par-
tial response with shrinkage of their tumors and 41% of the
patients had stable disease. Van Oosterom et al.32 found an
objective response in 70% (25 of 36 patients) of patients with
KIT-positive metastatic GIST tumors.

The use of imatinib as a postoperative adjuvant to surgery
is currently being investigated and patients who have a
resected primary GIST should be considered for entry into a
clinical trial.29 Patients who present with marginally
resectable or unresectable tumors should be considered for a
course of preoperative imatinib. Katz et al.30 reported two
cases of patients with unresectable GIST tumors treated with
imatinib. In both cases there was a dramatic decrease in the
size of the tumors and both patients eventually had surgical
excision of their tumors.

The incidence of local recurrence or metastatic disease
after complete surgical excision is high. About 50% of
patients with potentially curative resection will develop a
recurrence.29 Of 40 patients with rectal tumors reported by
Yeh et al.,27 48% developed a recurrence or metastasis. They
also found local recurrences were higher in the group that had
wide local excision compared with those who had a more
radial resection, such as an abdominoperineal resection or
anterior resection (55% versus 24%).

Leiomyomas

Leiomyomas of the colon and rectum are usually small (less
than 1 cm) nodules arising from the smooth muscle of the
muscularis mucosa. They are differentiated from GISTs by
staining negative for CD117 (KIT) and positive for desmin
and smooth muscle actin.33 They are almost always found
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incidentally on endoscopy or in surgical resections done for
other pathology. Of 88 cases reported by Miettinen et al.,33

29% were in the rectum and 49% in the sigmoid colon. The
leiomyomas in this series were almost all removed by snare
polypectomy. There were no recurrences. Walsh and Mann34

also reported a series of 26 patients who had leiomyomas aris-
ing from the muscularis mucosa. Twenty-two tumors had
some sort of local excision (12 by biopsy forceps). No recur-
rence was noted in any of these patients. Small incidental
leiomyomas found on endoscopy are benign tumors that are
adequately treated by snare polypectomy alone.

Squamous and Adenosquamous Carcinoma

Squamous and adenosquamous carcinomas of the colon are
thought to be variants of the same tumor.35 Squamous cell can-
cers have pure epithelial features without glandular elements;
adenosquamous cancers have both epithelial and glandular
features. A review of the National Cancer Institute’s database
found approximately one in 2000 cases of colorectal cancer
was adenosquamous.36 By 1999, only 59 cases of squamous
cell carcinoma and 56 cases of adenosquamous cell cancer had
been published. A review of the National Cancer Institute
database added 145 cases of adenosquamous cancer in 1999.

To be considered a primary colon rectal tumor, these
tumors should be located proximal to the distal rectum to
exclude anal canal cancers that have extended proximally.
Patients with a history of squamous cell cancer elsewhere are
also excluded because of the possibility this may represent
metastatic disease.

The mean age of patients in reported cases of pure squa-
mous cell cancer is 5837 and 66 for a large series of patients
with adenosquamous cancer. The anatomic location seems to
be similar to that of adenocarcinoma with most lesions found
in the proximal and distal colon and few in the middle colon
(transverse and descending).36,37

Patients tend to present with advanced disease. Cagie
et al.36 reviewed 145 patients with adenosquamous disease
and found only 11% presented with node negative, superfi-
cially invasive cancer (Astler-Coller Stage A and B). Forty-
four percent had tumors with full-thickness invasion or
positive lymph nodes and 40% had distant metastasis. Those
patients with T1, or T2, N0, M0 lesions appeared to have a
prognosis similar to that of patients with adenocarcinoma.
Patients with T3 lesions, positive lymph nodes, or metastatic
disease have a worse prognosis.36 In a combined series of
squamous and adenosquamous cancer, Frizelle et al.35

reported a 5-year survival rate of 86% for patients with Stage
II disease and only 24% for patients with Stage III.

The primary treatment of these tumors is surgical. Because,
by definition, these tumors are located in the colon or proxi-
mal to mid rectum, a segmental resection with anastomosis
should be feasible. In rectal tumors, preoperative adjuvant
chemoradiation should be considered. This recommendation

is based on improved control of local disease with preoperative
adjuvant therapy in patients with adenocarcinoma and the
good response to chemoradiation in patients with squamous
cell cancer of the anus.35 No recommendations based on data
can be made concerning postoperative adjuvant chemotherapy
in patients with these tumors. The prognosis, however, is so
poor in patients with nodal disease that adjuvant chemotherapy
seems a reasonable option. At the very least, these patients
deserve to have a consultation with an oncologist.

Lymphomas

Most primary GI lymphomas are located in the stomach or
small bowel; only 6%–12% of primary GI lymphomas occur
in the colon. Primary colonic lymphomas represent less than
1% of large bowel malignancies.38 Approximately 70%
involve the cecum or ascending colon.39,40 The most common
presenting symptoms are abdominal pain, palpable abdominal
mass, hematochezia or melena, and weight loss.39,41

Several authors use Dawson’s criteria to establish a diag-
nosis of primary intestinal lymphoma as opposed to general-
ized lymphoma secondarily involving the GI tract. Dawson’s
criteria are: 1) absence of enlarged superficial lymph nodes
when the patient is first seen; 2) no enlargement of mediasti-
nal lymph nodes; 3) the total and differential white count are
normal; 4) at laparotomy, only regional lymph nodes have
metastatic disease; 5) the liver and spleen are unaffected.42

The majority of lymphomas in the colon and rectum are
non-Hodgkin’s lymphomas of B cell origin, diffuse large cell
type. In a series of 32 patients reported by Myung et al.,41 22
were of diffuse large cell type and 27 of B cell origin. Other
pathologic types that occur in the colon include low-grade
lymphoma tissue (MALT lymphomas), mantle cell lymphoma,
and T cell lymphoma.38,43,44

GI lymphoid tissue exists in intestinal mucosa, submucosa,
and lamina propria. Low-grade B cell lymphomas arising
from these specialized lymphoid tissues are referred to as
MALT (mucosa-associated lymphoid tissue) tumors. MALT
tumors are low-grade tumors with an indolent course and are
usually located in the stomach, but cases of colonic involve-
ment have been reported.45–47 Currently, gastric MALT
tumors are thought to arise in response to Helicobacter pylori
infection and it has been shown that eradication of the 
H. pylori infection will lead to complete regression in the
majority of cases.48 MALT tumors in the colon are usually
solitary lesions, but can also present as multiple polypoid
lesions. In a series of 17 colonic MALT tumors reported by
Yatabe et al.,49 treatment consisted of endoscopic (three
patients) or surgical excision (14 patients); three of the patients
also had chemotherapy. There are two case reports of complete
regression of a colonic MALT with either chemotherapy or
treatment of a concomitant H. pylori infection.47,50

Multiple lymphomatous polyposis is a mantle cell lym-
phoma that involves the GI tract. Multiple lymphomatous
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polyps can involve the GI tract from the stomach to the rec-
tum, but can also involve the colon alone. The most common
presenting symptoms are weight loss, diarrhea, abdominal
pain, rectal bleeding, and anemia. On endoscopic examina-
tion, it can be confused with familial adenomatous polyposis
or nodular lymphoid hyperplasia. The treatment is
chemotherapy.51,52

Treatment of localized, primary colonic lymphoma is
primarily surgical excision.40,45 Aviles et al.45 followed
surgical excision with adjuvant chemotherapy consisting of
cyclophosphamide, doxorubicin, vincristine, prednisone, and
bleomycin. In 40% of their cases, epirubicin was used in
place of doxorubicin. In node negative patients, their event-
free survival rate at 10 years was 80%. In two other series of
more advanced lesions, the 5-year survival rate was only 33%
and 39% in patients treated with both surgery and chemother-
apy.39,40

Extramedullary Plasmacytoma

The most common type of plasma cell neoplasm is multiple
myeloma. Of 1272 patients with a plasma cell neoplasm seen
at M.D. Anderson Cancer Center, 94% had multiple myeloma
and only 2% (22 patients) had an extramedullary plasmacy-
toma (EMP).53 More than 75% of EMPs occur in the upper
respiratory tract, and when they do occur in the GI tract, they
are usually found in the stomach or small intestine.53,54

Therefore, EMPs occurring in the colon are very rare and by
2004, only 22 have been reported in the English language.55

To be considered an EMP, metastatic multiple myeloma
must be excluded by evaluating the urine for Bence-Jones
protein, serum electrophoresis, and bone marrow biopsy.
Pathologic diagnosis is established by histologic and
immunohistochemical findings consistent with a localized
collection of monoclonal plasma cells.55,56

Hashiguchi et al.55 recently reviewed all the reported cases
of colonic EMPs. Patient ages ranged from 15 to 90 with a
mean of 52.3. The cecum (36.4%) and rectum (22.7%) were
the most common sites involved. Treatment consisted of sur-
gery alone in 18 cases (81.8%), radiotherapy in two cases
(9%), and both surgery and radiotherapy in one case. In the 22
plasmacytoma cases report by the M.D. Anderson group, only
two were in the colon. Radiation treatment alone was used in
18 of the 22 cases with good results. In seven of the 22 cases
(32%), multiple myeloma developed after a median of 1.8
years, including one of the two colon cases.56

Melanoma

Primary melanomas of the GI tract are rare and the majority
are located in either the anorectal area or the esophagus.57 An
electronic search of the medical literature from 1966 to 2004
found only four reports of primary colonic melanoma.58,59

Malignant melanoma will often metastasize to the GI tract,
and autopsy studies have shown malignant melanoma is one
of the most common metastatic lesions to involve the GI tract.
Up to 60% of patients dying of melanoma will have metasta-
sis to the GI tract.60 It is unusual, however, for colonic metas-
tasis to be diagnosed while the patient is alive.

In a recent Mayo Clinic review, 2965 patients were treated
between 1960 and 2000 with metastatic melanoma. Only 24
patients (0.8%) had symptoms from metastatic melanoma to
the colon. The mean age at diagnosis of metastatic disease was
60.4 and the average time between diagnosis of the primary
and metastasis was 8.47 years. The presenting symptoms were
bleeding (50%), pain (20%), obstruction (20%), and weight
loss (17%). Eighteen of the 24 had segmental resection and the
1-year survival was 37%. The 5-year survival was 21%.60

Long-term survival from literature review of patients with
isolated colonic metastasis was 58.7 months. Therefore,
surgery for metastatic melanoma to the colon with either
palliative or curative intent is indicated.

Colonic Complications of Leukemia

Colonic complications of leukemia may be broadly divided
into two categories: complications caused by leukemic
invasion of the bowel and complications caused by the pro-
found immunocompromise, as a result of the disease and its
treatment.

Leukemic infiltration of the colon is not common. In a
paper by Hunter and Bjelland,61 13 of 142 leukemic patients
had a significant GI complication and only one had evidence
of colonic infiltration. In an autopsy study, 16 of 148 patients
who died of leukemia had evidence of leukemia infiltrates in
the colon.62

Endoscopic and radiologic findings are varied; a small
localized ulceration,63 diffuse polyposis,64 a colitis-like
appearance,65 and plaque-like bowel thickening have all
been described. The most common CT finding is a diffuse
thickening of the bowel wall.66

Symptoms of leukemic infiltration are nonspecific, such as
abdominal pain, bloating, diarrhea, and hematochezia.67 The
treatment consists of treating the underlying leukemia.
Surgery is indicated only if complications arise.

Neutropenic enterocolitis is a serious life-threatening com-
plication of the chemotherapeutic treatment of leukemias.
Cartoni et al.68 reported a 6% incidence of neutropenic colitis
in 1450 consecutive patients treated for leukemia with a mor-
tality rate of 15%. Hogan et al.69 reported a 15% incidence of
neutropenic colitis in a group of 78 patients treated for acute
myelogenous leukemia. In the report by Hogan et al., the
median onset of symptoms (fever, pain, diarrhea) was 10 days
after the start of chemotherapy and all patients had absolute
neutrophil counts of less than 0.5 × 109/L. CT and ultrasound
findings consist of thickening of the bowel wall in the ileocecal
region. Cartoni et al. showed that detection of bowel wall
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thickening on ultrasound was associated with a worst prognosis
than if no thickening was detected (a 29% mortality versus
0% mortality).

Treatment consists of bowel rest, parenteral nutrition, and
broad spectrum antibiotics. Surgery should be reserved for
complications such as documented evidence of bowel perfo-
ration or massive bleeding.
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Colorectal cancer affects 148,300 patients in the United States
annually (72,600 males and 75,700 females) causing 56,600
deaths each year.1 Those patients who have two or more first-
and/or second-degree relatives with colorectal cancer have a
potentially definable inheritable disorder. Approximately
5%–6% of colorectal cancers have a known germline genetic
mutation. Hereditary nonpolyposis colon cancer (HPNCC) is
one of the syndromes and accounts for 3% of newly diag-
nosed colorectal cancer cases.2

HNPCC is characterized by the early onset of colorectal
cancer (mean age, 45 years), with multiple generations
affected. These cancers tend to be proximal to the splenic
flexure, poorly differentiated, and have an increased fre-
quency of synchronous and metachronous cancers. There is
also an excess of extracolonic cancers, including endometrial,
ovarian, gastric, small bowel, hepatobiliary, and transitional
cell carcinomas. Over a patient’s lifetime, there is an 80% risk
of cancer, with colon cancer being the most frequently diag-
nosed cancer.3 The syndrome is characterized by an autoso-
mal dominant mode of inheritance. Germline mutations in
mismatch repair (MMR) genes, which normally repair
mistakes in DNA replication, are responsible for HNPCC.

Historical Perspectives

Alfred Warthin, a pathologist at the University of Michigan,
first described a family with inherited intestinal cancer in
1895. Detailed descriptions of this family (known as “Family
G”) as well as other families were published in 1913. Gastric
cancer was the predominant cancer.4 Nearly 50 years later,
after spending time at the University of Michigan, Henry
Lynch published the pedigrees of two large midwestern fam-
ilies (“Family N” from Nebraska and “Family M” from
Michigan). In his article, he commented on the wide spectrum
of cancers diagnosed and the probability of an inheritable
gene. By the mid-1980s, after further studies, two patterns of
disease presentation became apparent, so-called Lynch I (col-
orectal cancer only) and Lynch II (colorectal and other malig-
nancies). Concurrent observations determined that there was

a paucity of colonic polyps in these patients, and that there
was considerable overlap between Lynch I and II syndromes.
The syndrome became known as HNPCC.5

To promote research collaborative studies, the International
Collaborative Group on HNPCC met in Amsterdam in 1990.6

A set of diagnostic guidelines was agreed on that would allow
researchers to gather homogenous populations to be studied.
Once HNPCC was well categorized, rapid progress was made
elucidating the genetic defect as well as in diagnosis and
treatment of the disease. Colorectal tumors were found to
have multiple mismatched nucleotides. This unique genetic
abnormality was termed replication error phenotype or
RER+. Most of these mismatched bases were in areas of the
gene called “microsatellites,” so the term microsatellite insta-
bility (MSI) became prevalent.7 Extensive research in yeast
and Escherichia coli had identified a group of genes referred
to as MMR genes. Using linkage studies, the first human
homolog, MSH2, was identified in 1993 by Fishel.8

Genetics

What Are Microsatellites?

Microsatellites are short tandem repeating base sequences
that are usually mononucleotide or dinucleotide base repeats.
Most often, the repeats are found in the noncoding or intronic
portion of the gene. However, microsatellites can occur any-
where within the gene. There are well over 200 polymorphic
microsatellite loci identified.9 The most common sequences
are repeats of adenine or thymine or the dinucleotide repeats
of cytosine/adenine (CAn) or guanine/thymine (GTn). When
the number of repeats in a microsatellite sequence in a cancer
cell is different from the surrounding normal tissue, this is
termed “microsatellite instability.”

Different Types of DNA Repair

There are several intracellular mechanisms that repair DNA
damage and maintain genomic stability and fidelity. “Base
excision repair” (BER) repairs mutations caused by reactive



oxygen species related to aerobic metabolism. Oxidative
DNA damage produces a stable 8oxo 7-8 dihydro-2′
deoxyguanosine (8 oxoG), which readily misrepairs with ade-
nine residues resulting in G:C→T:A transversion mutations.
“Nucleotide excision repair” (NER) repairs damage caused
by exogenous agents such as mutagenic and carcinogenic
chemicals as well as ultraviolet radiation. Several genes have
been cloned XPA through XPG. MMR genes repair single
base mismatches as well as insertion/deletion loops (IDL) of
up to 10 nucleotides. MMR gene dysfunction is characterized
by MSI and is responsible for HNPCC. The so-called mutator
phenotype of HNPCC is characterized by an increased
genome-wide mutation rate. This is in contradistinction to
sporadic colon cancer or familial polyposis, which is charac-
terized by loss of whole portions of chromosome alleles
known as loss of heterozygosity (LOH).10

MMR Function in Single Cells

This MMR repair system has been well studied and eluci-
dated in single cell organisms. There are three main compo-
nents of this repair system, namely, MutS, MutL, and MutH.

MutS recognizes base mismatches and IDL. Acting as an
adenosine triphosphatase (ATPase) homodimer, MutS
attaches to the abnormal DNA, undergoes a conformational
change, and translocates or slides along the DNA, allowing
the formation of a large DNA loop. As the DNA is being
shortened into the loop, the abnormal mismatches are
included in the DNA loop. MutL, another ATPase, again act-
ing as a homodimer, identifies the loop segment of DNA that
includes the mismatch. The loop continues to enlarge, and a
DNA-methylated (DAM) GATC base sequence is encoun-
tered. The new DNA strand is recognized because it is not
methylated. At this point, MutH, an endonuclease, is activated
and a nick in the DNA strand is made. This can occur on
either the 3′ or 5′ side of the DNA strand. Bidirectional
exonucleases excise the abnormal DNA strand and DNA
polymerase resynthesizes a new strand.11

MMR Function in Humans

MMR genes have been found in every organism studied and
are homologous with yeast and bacterial MMR genes. In
humans, five MutS genes have been identified (MSH2, MSH3,
MSH4, MSH5, MSH6) and four MutL genes (MLH1, PMS1,
PMS2, MLH3). No MutH gene equivalent has been discov-
ered. In humans, MutS and MutL presumably directly activate
exonucleases without the need for a MutH gene.

Unlike single cell MMR genes that function as a homod-
imer, human MMR genes function as a heteroduplex (Figure
38-1). MSH2 acts as a “scout” and identifies the mismatches
in the new DNA strand. It then complexes with MSH6 to form
the MutSα complex that identifies single nucleotide misre-
pairs. Alternatively, MSH2 can complex with hMSH3 form-
ing MutSβ complex that repairs IDL with up to 10 base pairs.

These pathways are not mutually exclusive as MutSα can rec-
ognize 2–4 base IDL, but there is less affinity. Likewise,
MutSβ can recognize single base pair insertions and dele-
tions. Both MSH3 and MSH6 must be abnormal to have
complete loss of hMSH2-dependent MMR.12

MLH1 and PMS2 bind to form a second heteroduplex that
interacts with the MutS duplex, stimulating excision and
resynthesis. The exact mechanism of action of the human
MutL MMR genes is not known. The most frequently mutated
genes in HNPCC are MLH1 (33%) and MLH2 (31%) and
rarely PMS2 or PMS1.13 Of the mutations identified, 90%
occurred in MLH1 and MSH2.14 Recently, a metaanalysis of
index families fulfilling the Amsterdam criteria, worldwide,
revealed that a mutation in MLH1 is found in 25.5%–29.6% of
families, and MSH2 is found in 14.8%–21.6% of families. In
general, the overall mutation discovery rate is less than 50%.14

MutS has two functions—mismatch recognition and
ATPase activity. Both functions are essential for repair in 7 of
8 possible single-base mismatches. The C:C misrepair is not
recognized, but fortunately occurs least frequently.10 It is gen-
erally agreed that mismatched DNA stimulates ATP hydroly-
sis as part of the repair mechanism, but there is disagreement
as to the role this has in MMR gene function. It is agreed that
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FIGURE 38-1. The DNA MMR system can correct either single base-
pair mismatches or larger loops of mismatched DNA. hMSH2 serves
as the “scout” that recognizes mismatched DNA. It forms a complex
with either hMSH6 or hMSH3, depending on the number of mis-
matched nucleotides. A second heterodimeric complex (hMLH1/
hPMSI) is then recruited to excise the mispaired nucleotides.
hMUTSα = hMSH2/hMSH6; hMuTSβ = hMSH2/hMSH3; hMutLα
= hMLH1/hPMS1. bp = base pair. (Reprinted with permission from
Chung and Rustgi.29)



the MutS with adenosine 5′-diphosphate (ADP) has the highest
affinity for the mismatch.

In the translocation model, ATP enables MutSα or β to
move like a motor protein away from the mismatch. This
allows formation of an α loop similar to that described in the
E. coli model. When the MutS ADP is attracted to the
MMR, it is converted to MutS ATP, which has reduced affin-
ity for the mismatch and activates the binding sites for
translocation along the newly synthesized DNA. This draws
flanking DNA toward the mismatch, causing it to form into
an α loop.15

The molecular switch theory proposes that this transposi-
tion from ADP to ATP in the MutS gene switches the repair
complex on and off. MutS ADP has a high affinity for the
misrepaired gene and then it binds to it. When this occurs,
ADP is transformed to ATP and causes a conformational
change in the MutS complex. A clamp is formed around the
mismatched DNA. Several of these clamps surround the mis-
repair and signal either a repair process or induce apoptosis
via a P53 independent pathway. When ATP is hydrolyzed to
ADP, the clamp is switched off and is released from the DNA
strand. The MutS complex is now recycled and can recognize
a new mismatch. The ATP hydrolysis in this model turns the
MMR switch off and on but is not intrinsically involved in the
actual repair.16

The third theory is called “transactivation.” MutS binds
both ATP and the mismatch DNA simultaneously in order to
activate MMR. The ATPase in this model functions as a
proofreader and binds only to heteroduplex DNA. Once the
mismatch and the ATP are bound, it is believed that a signal
is produced to authorize DNA repair.17

Genes Implicated in HNPCC Carcinogenesis

When MMR genes are dysfunctional, the myriad genes that
have microsatellites in their coding region can become inacti-
vated, causing acceleration of tumorigenesis. Transforming
growth factor beta Type II receptor gene (TGFβRII) has a
10 adenine-repeating tract in its coding area. TGFβRII was
found to be mutated in 70%–90% of cancers with MSI.18,19

TGFβRII acts as a tumor suppressor gene and is a strong
inhibitor of epithelial growth. Insulin-like growth factor II
receptor gene (IGFRII) binds insulin-like growth factor I, thus
antagonizing its growth stimulating effects. IGFRII also acti-
vates TGFβI from its latent to active form. There is a long 8
repeat guanine tract in IGFRII. In 90% of tumors studied, either
TGFRII or IGFRII was abnormal but not both. This suggests
that the genes are part of the same tumorigenesis pathway.20

The BAX gene is another gene found to be mutated in up to
54% of MSI-H colorectal tumors.19 It is involved in apoptosis
and is a downstream gene often activated by the P53 gene. It
is of note that MSI-H tumors have wild-type P53. In the cod-
ing region of the BAX gene, there is an 8 guanine repeating
tract spanning codons 38–41 that is highly susceptible to
frameshift mutations.21 Other genes with microsatellites in

the coding region are MSH3, MSH6, TCF4, BLM (19),
Capase-5,22 and the PTEN gene and APC.23

Because only 50% of HNPCC tumors have mutations in
known MMR genes, a search for other unique gene pathways
that could affect DNA repair is ongoing. RAF oncogenes are
a family of genes that encode kinases and mediate cellular
responses to growth signals. BRAF is a RAF gene that is com-
mon in MMR-deficient tumors and in colorectal tumors that
have a normal KRAS gene. Both BRAF and KRAS mutations
are found in all stages of colon cancer and in adenomas
greater than 1 cm.24 Another DNA repair gene is MED1 that
has endonuclease activity and could function as a MutH gene.
It has four hypermutable tracts of adenine repeats. MED1
alteration may contribute to progressive MSI as part of
“mutators mutation” phenomena.25

Pathologic Features

There are unique pathologic features associated with the
mutator phenotype of HNPCC. Cancers are often mucinous
or poorly differentiated with signet ring cells.26 Despite what
appears to be unfavorable histology, the incidence of lymph
nodes is 35% compared with 65% in sporadic colon cancer.27

In 9% of patients, there is an extensive peritumoral lympho-
cytic infiltration that may be the result of an enhanced
immunologic response (Figure 38-2A). Others have described
a Crohn’s-like lymphocytic reaction with the accumulation of
both B and T lymphocytes around the tumor (Figure 38-2B).28

Flow cytometry showed most HNPCC tumors to be diploid.
Because HNPCC cancers have small unstable tracts, large
chromosomes are not lost. This is in contradistinction to the
frequent aneuploidy of sporadic colon cancer where tumori-
genesis is related to the LOH.29

Clinical Features of HNPCC

Affected individuals in HNPCC have an increased risk of
colon cancer and other extracolonic cancers as demonstrated
in Table 38-1. Colon cancer is the most frequently diagnosed
cancer in HNPCC (80%) and endometrial cancer is the most
frequent extracolonic cancer (50%–60%).29 Colorectal can-
cers in HNPCC are proximal to the splenic flexure (68% in
HNPCC versus 49% of sporadic cancers), are more likely to
have associated synchronous cancers (7% HNPCC versus 1%
sporadic colon cancer), and will have increased metachronous
cancers at 10 years (29% HNPCC versus 5% sporadic can-
cers).30 Similarly, women with HNPCC-related endometrial
cancer have a 75% risk of a second cancer during a 26-year
follow-up. The median age of onset of colon cancer is 42
years and for endometrial cancer it is 49 years.31

Despite being termed hereditary nonpolyposis colon cancer,
a polyp is still the precursor lesion for a colorectal cancer. The
phenotype is not the extensive polyposis as seen in familial
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adenomatous polyposis (FAP). In a Danish surveillance study,
70% of mutation carriers developed adenoma by age 60 as
opposed to 37% in the control group. The adenomas in the
mutation carrier group were larger and had a higher propor-
tion of villous components and high-grade dysplasia.
Adenomas were located in the proximal colon and 70% of the
polyps had absent MMR genes on immunohistochemistry.32

One cancer is prevented for every 2.8 polyps removed in
HNPCC patients33 compared with one cancer being removed
for every 41–119 polypectomies in the general population.34

It is estimated that malignant transformation occurs in 3 years
in HNPCC as opposed to 10 years in sporadic colon cancer.

In other studies, HNPCC polyps are found throughout the
colon and not necessarily clustered near the proximal colon
where the predominance of cancers are seen.35

Two other types of polyps—the flat adenoma and serrated
adenoma—have been implicated as possible precursors of the
HNPCC cancers. Flat adenomas are found proximally in up to
50% of HNPCC patients36 (Figure 38-3A and B).
Approximately 20% of flat adenomas will be MSI-H and will
also have a mutation in the TGFβRII gene.36 These polyps are
difficult to detect during colonoscopy without dye spray tech-
niques (e.g., methylene blue). Furthermore, flat adenomas
with advanced histology (high-grade dysplasia or cancer) are
significantly smaller (10.75 mm) than comparable polypoid
lesions (20 mm).37 It has been proposed that hyperplastic
polyps, serrated adenomas, and serrated adenocarcinomas
form a morphologic continuum. Carcinomas associated with
serrated adenomas have a predilection for the cecum and the
rectum and are often mucinous in nature. MSI is found in
37% of the cases.38

Genotype–Phenotype Relationships

There are very few studies that evaluate phenotype–genotype
correlations. One study of 35 families found the MSH2 muta-
tion to be associated with a late age onset of rectal cancer and
more extracolonic cancers than in the MLH1 mutation-
positive group.39 Mutations in MSH2 were associated with an
increased risk of rare extracolonic cancers in another study.40

Amsterdam-positive families with known mutations were
compared with Amsterdam-positive families without a known
mutation. The subgroup without mutations had an increased
risk of rectal cancer, fewer HNPCC-related cancers, a lower
frequency of multiple colorectal cancers, and a later age
of onset.41

The Muir-Torre syndrome is characterized by sebaceous
adenomas, sebaceous carcinomas, and keratoacanthomas
associated with multiple visceral tumors. Colorectal cancers
are most frequently found (51%) and are often proximal to the
splenic flexure (60%). Although only 25% of Muir-Torre
patients develop a polyp, 90% of patients who develop polyps
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FIGURE 38-2. A Medullary carcinoma type pattern with peritumoral
lymphocytic infiltrate. B MSI-H cancer with marked peritumoral
lymphocytic infiltrate (Crohn’s-like reaction), × 20 magnification.
(Courtesy of Robert E. Petras, MD, National Director Gastro-
intestinal Pathology Services, Ameripath Inc., Oakwood Village,
OH and Associate Professor of Pathology, Northeastern Ohio
University College of Medicine).

TABLE 38-1. Lifetime risks for cancer associated with the hereditary
nonpolyposis colorectal cancer syndrome

Type of cancer Persons with HNPCC General population

Colorectal 80–82 5–6
Endometrial 50–60 2–3
Gastric 13 1
Ovarian 12 1–2
Small bowel 1–4 0.01
Bladder 4 1–3
Brain 4 0.6
Kidney, renal, pelvis 3 1
Biliary tract 2 0.6

Source: Reprinted with permission from Chung and Rustgi.29



will develop colon cancer. The second most frequent tumors
are genitourinary (24%).42

Germline mutations in MLH143 and MSH239 have been
identified. As expected, many of the tumors exhibit MSI. The
visceral tumors are often low grade, and prolonged survival in
the presence of metastatic disease has been reported. The
median age of diagnosis is 55 years and only 60% will have a
positive family history.42 Aggressive screening and surveil-
lance for colorectal and genitourinary cancers as recom-
mended for HNPCC are warranted.

MUTSα (a heterodimer of MSH6 and MSH2) senses and
repairs single base mismatches. In a study of 91 familial 

non-HNPCC patients, six patients (7.0%) were found to have
MSH6 mutations but none were found in 58 HNPCC patients.
These tumors were microsatellite low (MSI-L), had a median
onset of 61 years, and did not fulfill classic Amsterdam crite-
ria.44 Other studies of 90 mutation-negative HNPCC families
and HNPCC-like families found only one MSH6 mutation.45

Despite this discrepancy, the International Collaborative
Group has collected more than 30 potentially pathogenic
MSH6 mutations. Thirty-five percent of these mutations
involve only one amino acid.46 MSH6 is the third most fre-
quently affected gene in HNPCC. Because MutSβ (het-
erodimer of MSH2 and MLH1) can act redundantly to repair
single base mismatches, and insertion–deletions of large din-
ucleotide sequences is intact, there are less frame shifts. This
results in less loss of function in affected genes. A weaker
phenotype occurs with slower tumorigenesis and cancers that
are MSI-L.45 MSH6 knockout mice display an MSI-L pheno-
type and the majority of tumors in mice are endometrial or
cutaneous with few intestinal cancers.47

Colorectal cancers are more frequently left-sided in MSH6
carriers.48 The risk of endometrial cancer is increased over
MSH2 or MLH1 carriers (76% versus 30%) and colon cancer
is decreased (32% versus 80%). The median age of onset is
55 years.49 Therefore, a distinct phenotype has emerged, char-
acterized by a clustering of endometrial cancer, a decreased
frequency of colorectal cancer, later age of onset, and MSI-L
cancers. Some MSH6 cancers are MSI-H. Combined MSI test-
ing and immunohistochemistry, as well as a distinct pheno-
type, are used to select families for MSH6 mutation analysis.49

Diagnosis

The key to the diagnosis of HNPCC is a detailed family his-
tory and subsequent construction of a family pedigree.
Amsterdam criteria (Table 38-2) were created to define clini-
cal criteria to identify patients with a high probability of
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FIGURE 38-3. A Colonoscopic view of a flat adenoma in the cecum
that could easily be overlooked. Such polyps are more easily seen
using dye-spraying techniques. B Microscopic view of same polyp
after endoscopic removal, showing severe dysplasia, ×100 magnifi-
cation. (Courtesy of Dr. Robert E. Petras, MD, National Director
Gastrointestinal Pathology Services, Ameripath Inc., Oakwood
Village, OH and Associate Professor of Pathology, Northeastern
Ohio University College of Medicine).

TABLE 38-2. Amsterdam criteria

Amsterdam criteria
● At least three family members with colorectal cancer, one of whom is

first-degree relative of the other two.
● At least two generations with colorectal cancer.
● At least one individual <50 y at diagnosis of colorectal cancer.

Amsterdam criteria II
● At least three family members with HNPCC-related cancer, one of whom

is first-degree relative of the other two.
● At least two generations with HNPCC-related cancer.
● At least one individual <50 y at diagnosis of HNPCC-related cancer.

Modified Amsterdam criteria
● Two first-degree relatives with colorectal cancer involving two

generations.
● At least one case diagnosed before 55 y or
● Two first-degree relatives with colorectal cancer and a third relative with

endometrial cancer or another HNPCC-related cancer.

Source: Modified with permission from Chung and Rustgi.29



having an inheritable form of colon cancer not associated
with diffuse polyposis. For day-to-day clinical purposes, the
original definition was too restrictive because it did not
account for the extracolonic malignancies associated with
HNPCC, the decrease in the average family size, the late
onset variants of HNPCC, and the problems with incomplete
data recovery. Modifications of the Amsterdam criteria have
occurred and are known as Amsterdam II and modified
Amsterdam criteria (Table 38-2). A National Cancer Institute
workshop on HNPCC was held in 1996. Out of this meeting,
a broader, less-specific set of guidelines was introduced
(Table 38-3).50 These criteria, known as the Bethesda criteria,
were formulated to increase sensitivity at the expense of
specificity and focused on individual patients. Because MSI
status is linked to HNPCC and the clinical criteria were
broadened, MSI testing of this population can define a sub-
population for genetic testing.

It is important to remember that HNPCC is a clinical diag-
nosis and genetic testing cannot prove a family does not have
HNPCC. Gene testing can potentially decrease the cost and
morbidity of screening and surveillance, help with surgical
decisions, stratify patients for chemoprevention, and help
patients cope with job and family planning.

Table 38-4 compares the sensitivity and specificity of sev-
eral of the clinical criteria for identifying a pathologic muta-
tion. This table is derived from a cohort of 70 families. Only
18 families had a mutation found and six of these were incon-
clusive.51

Genetic Testing

Gene sequencing of MSH2 and MLH1 is now commercially
available. This testing may not be covered by insurance com-
panies and the cost is approximately $1750. Furthermore,
interpretation of gene testing is complicated because muta-
tions are spread diffusely throughout MSH2 and MLH1.
Mutations themselves are a broad spectrum of truncating,
frameshift, and missense mutations. A missense mutation
results in the substitution of a single amino acid, and the
effect on protein function may be negligible. This type of mis-
sense mutation is often reported as a mutation of unknown
significance. Approximately 31% of MLH1 mutations are this

type.52 Missense mutations must meet strict criteria to be con-
sidered pathologic: Is the amino acid change conserved across
species? What is the mutation population frequency? Does
the mutation segregate with cancer in kindreds? Finally, does
the alteration affect gene function? A data bank of known
mutations is kept by the International Collaborative Group of
HNPCC now known as InSiGHT.

Only half of well-characterized HNPCC families have a
mutation identified. This suggests that there are other
unknown MMR genes or that current techniques are lacking
in sensitivity. Before genes are sequenced, they are amplified
by polymerase chain reaction (PCR) and both alleles are
sequenced simultaneously. A wild-type allele may mask a
very short mutated allele. A technique called conversion has
been used to detect these hidden mutations. Patient mononu-
clear cells are fused with a specially designed rodent cell line.
One quarter of the hybrids contain a single copy of the human
genes, thus the human gene is now haploid and can be ana-
lyzed and characterized.53 In a series of 10 suspected HNPCC
families, no mutations were found on initial gene sequencing,
but a mutation was found in all 10 when the conversion
technique was used.54

Once criteria to identify HNPCC families had been broad-
ened, direct gene testing by sequencing was less effective
(Table 38-4). Two techniques that are more cost effective—
MSI testing and immunohistochemistry—are performed
before gene sequencing if the strict Amsterdam criteria or the
Bethesda 1–3 criteria are not fulfilled. MSI testing is done on
tissue. An international workshop was held and five validated
microsatellite markers were selected to ensure uniformity of
diagnosis between different laboratories. These microsatellite
loci include two polyadenine sequences (BAT25 and BAT26)
and three dinucleotide repeat sequences (D2S123, D5S346,
D172S250).55 Microsatellite testing can be done on fresh
tissue or paraffin blocks. A typical test for MSI is seen in
Figure 38-4. If none of the markers are unstable, the tumor is
called microsatellite stable (MSS). When only one marker 
is unstable, this is termed MSI low (MSI-L), and microsatel-
lite high (MSI-H) will have two or more markers positive.
When a tumor is MSI-H, then gene sequencing of MSH2 or
MLH1 can be performed. The cost of MSI testing is $700.

Immunohistochemistry is a technique using antibodies to
MSH2 and MLH1. This is a standard laboratory procedure
(Figures 38-5 and 38-6) to identify which MMR gene is
abnormal so that only one MMR gene needs to be sequenced.
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TABLE 38-3. Modified Bethesda guidelines

Amsterdam criteria
● Patient with two HNPCC-related tumors.
● Patient with colorectal cancer with first-degree relative with HNPCC-

related cancer; one of the cancers at <50 y or adenoma at <40 y.
● Patient with colorectal cancer or endometrial cancer at <50 y.
● Patient with right-sided, undifferentiated colorectal cancer at <50 y.
● Patient with signet ring colorectal cancer at <50 y.
● Patient with adenoma at < 40 y.

Source: Modified from Rodriguez-Bigas et al.,50 with permission from
Oxford University Press.

TABLE 38-4. Direct mutation finding (n = 70)

Category Sensitivity (%) Specificity (%)

Amsterdam [n = 28] 61 67
Amsterdam II [n = 34] 78 61
Bethesda [n = 56] 94 25
Bethesda (1–3) [n = 44] 94 49

Source: Adapted and reproduced from Syngal et al.,51 with permission from
the BMJ Publishing Group.



If immunohistochemistry reveals that one gene is absent, this
is presumptive evidence that the patient probably has
HNPCC. Recently, 28 families with a known MSH2 or MLH1
mutation were studied. The MSI panel identified all families
as being MSI-H, but in five cases a mutant protein was

expressed that could be detected by immunohistochemistry
thereby producing a false test.56

A cost analysis has been performed on four different gene
testing strategies: 1) gene sequencing for Amsterdam-positive
individuals (“Amsterdam” strategy); 2) tumor MSI analysis of
individuals who meet less stringent modified clinical criteria
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FIGURE 38-4. Detection of MSI with the use of fluorescent labeling of PCR products analyzed in an automatic sequencer. Two markers are
analyzed in the same track: the mononucleotide repeat marker BAT26 is shown on the left, and the dinucleotide marker D2S123 is shown
on the right. The upper tracking is from germline DNA from blood. The lower tracing is from DNA extracted from a histologic section of a
tumor containing more than 50% tumor cells. For marker BAT26, germline DNA shows a single peak, indicating that the patient is homozy-
gous for this marker (arrow). Tumor DNA shows, in addition to the normal allele (single arrow), a new allele (double arrows) that has lost
approximately five nucleotides. This constitutes microsatellite stability. For marker D2S123, germline DNA is homozygous, whereas tumor
DNA shows two new alleles (triple arrows), one with a loss of approximately 10 nucleotides (left) and one with a gain of two nucleotides
(right). Thus, the tumor shows MSI with both markers. All peaks display “stutter”—that is, small amounts of material with a gain or a loss
of one or a few nucleotides. This is a normal phenomenon. (Reprinted with permission from Lynch HT, De la Chapelle A. Hereditary
colorectal cancer. N Engl J Med 2003;348:919–932. Copyright © 2003 Massachusetts Medicine Society. All rights reserved).

FIGURE 38-5. hMLH1 immunohistochemistry. Blue arrow indicates
positive nuclear staining for the presence of hMLH1 protein within
an inflammatory cell. Black arrow demonstrates the absence of pro-
tein within cancer cells, × 400 magnification. (Courtesy of Robert E.
Petras, MD, National Director Gastrointestinal Pathology Services,
Ameripath Inc., Oakwood Village, OH and Associate Professor of
Pathology, Northeastern Ohio University College of Medicine).

FIGURE 38-6. hMSH2 immunohistochemistry. Positive nuclear stain-
ing demonstrates the normal presence of hMSH2 protein, × 400
magnification. (Courtesy of Robert E. Petras, MD, National Director
Gastrointestinal Pathology Services, Ameripath Inc., Oakwood
Village, OH and Associate Professor of Pathology, Northeastern
Ohio University College of Medicine).



and germline mutation of individuals with MSI-H tumors
(“modified” strategy); 3) MSI testing of all colorectal
cancers and germline analysis of individuals with MSI-H
tumors (“test-all” strategy); and 4) germline mutation analysis
of individuals who satisfy the Amsterdam criteria and tumor
MSI analysis of the remaining individuals who meet less strin-
gent criteria (“mixed” strategy). The least expensive strategy
was the Amsterdam only strategy, but only 10% of mutations
were identified. The modified and mixed strategies identified
60% and 75% of the mutations, respectively. These strategies
were $400.00 less expensive than the test-all strategy in the
model. Only seven mutations were missed by the mixed strat-
egy per 1000 colorectal cancers. The cost for finding each of
these seven extra mutations in the test-all strategy was $51,000
per mutation.57 Currently, a mixed strategy seems most appro-
priate. MSI testing of all colorectal cancers may become stan-
dard in the future because of its potential relationship to
increased survival and response to chemotherapy. This would
make testing all colorectal cancers the best medical practice.

Before genetic testing in HNPCC is done, informed consent
must be obtained. Testing should begin with an affected indi-
vidual (an HNPCC cancer has been diagnosed). It is best to
choose a proband with the earliest age of onset of cancer. For a
patient who meets the Amsterdam II criteria or the first three
Bethesda criteria, it is reasonable to proceed to germline test-
ing. When the clinical risk is lower, MSI testing or immuno-
histochemistry should be performed first. If the tumor stains
positive for MSH2 and MLH1 or is MSS or MSI-L, no further
genetic testing is performed. However, if the tumor is MSI-H,
or there is absent staining on immunohistochemistry for MLH1
or MSH2, then gene sequencing is performed. Note that only
50% of Amsterdam families have an MMR mutation on gene
sequencing, and that HNPCC is a clinical diagnosis, not a
genetic diagnosis. Further genetic testing can be performed in
a research setting when mutations in MSH2 and MLH1 are not
found. Conversion testing as previously described can be per-
formed as well as testing for hMSH6 (especially in MSI-L
patients or when there are late onset HNPCC pedigrees).

Because of the high number of missense mutations in
HNPCC, the gene-sequencing test may be reported as a muta-
tion of unknown variance. This is a non-informative test.
When the proband has a negative or a non-informative test, no
further gene testing in the at-risk family members is possible.
All family members require intensive surveillance. When the
proband has a positive mutation, the family members that test
positive are carriers of the abnormal gene and need extensive
surveillance and/or prophylactic surgery. However, when the
proband’s test is positive and the at-risk family members are
mutation negative, these family members are not carriers of
an MMR gene. Their colon cancer risk is that of the general
population. They should be screened accordingly. The cost of
screening family members for a known mutation is $300.

There are also a number of ethical considerations regarding
the ordering of genetic testing with respect to insurance

discrimination. Currently, nearly all states have passed legis-
lation prohibiting genetic discrimination in health insurance;
however, only “asymptomatic” individuals are protected by
such legislation.58,59

Registries

Once a diagnosis of HNPCC is suspected, a referral to a reg-
istry for inherited colorectal cancer or to a cancer center with
a high-risk clinic is important. A registry has a database or list
of families and their members who have a high frequency of
colorectal cancer. Personnel at the registry consist of a coordi-
nator, oftentimes a genetic counselor, and a physician director.
The whole focus of the registry is patient care, education of
patients, families, and referring physicians, and promotion of
collaborative research. No single physician has the time
to educate high-risk individuals about autosomal dominant
inheritance and the cancer risk of inherited colorectal cancers;
to gather factual medical data about widely dispersed family
members and construct a pedigree; to give counsel about the
risks and benefits of gene testing; to perform gene testing and
carefully and confidentially explain the results; and finally to
coordinate treatment and life-long surveillance. Registry per-
sonnel provide further support for myriad problems such as
family stress, health insurance difficulties, and job discrimina-
tion. A local registry can be found by accessing the Collabo-
rative Group of the Americas on Inherited Colorectal Cancer
at http://www.cgaicc.com. To emphasize the need for expert
counseling and care, a study of 177 patients undergoing
genetic testing for FAP was performed. Of those patients, only
18% received pretest counseling, 16% gave a written consent,
and a full 30% were given incorrect test interpretation.60

Surveillance

In 1997, a number of medical societies proposed uniform
screening criteria for colorectal cancer, proposing separate
criteria for average- and high-risk patient groups. Patients
with HNPCC or a family history thereof constitute one of
these high-risk groups. Because of the 80% lifetime risk of
developing colorectal cancer, the American Cancer Society
recommends colonoscopy every 2 years beginning at age 21,
and annual colonoscopy recommended beginning at age 40.61

Because cancers in HNPCC can occur at very young ages and
develop within 2 years of a negative colonoscopy,62 it is
important to stress to patients that if they have symptoms,
they should be checked regardless of their age and even if
they have had a recent negative colonoscopy. Colonic neopla-
sia in individuals with HNPCC seems to develop more rapidly
than in average-risk nonaffected individuals.63 For this reason,
many, including the authors, believe that colonoscopy in these
individuals should be performed annually rather than every
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2 years, even in young individuals. Adenomas in HNPCC
patients occur earlier and are more likely to be villous.64

The value of screening colonoscopy in HNPCC was
demonstrated by Jarvinen and colleagues65 who studied a
group of 252 individuals belonging to 22 HNPCC families.
Of these, 137 participated in screening colonoscopy every 3
years, whereas the remainder refused such evaluation.
Colorectal cancer developed in 8% of the screened family
members, compared with 16% of those who refused screen-
ing. In those individuals who were known to have a DNA
MMR gene mutation, the rate of colorectal cancer in those
who underwent screening was 18% compared with 41% in
those who did not undergo screening. All cancers that devel-
oped in the screened group were either Dukes’ A or B lesions,
with no attributable deaths, compared with more advanced
lesions in the unscreened group and nine deaths attributed to
cancer (8%). Jarvinen and colleagues demonstrated that
colonoscopic screening at 3 yearly intervals in HNPCC fam-
ily members not only reduced the risk of colorectal cancer by
half but prevented deaths caused by colorectal cancer and
reduced the mortality by two-thirds. Similarly, the study by
Rekonen-Sinislao and associates66 also demonstrated an ear-
lier cancer stage at diagnosis and better 10-year survival in
those individuals in whom colorectal cancer was detected dur-
ing a colonoscopic screening examination compared with
those in whom diagnosis was made based on symptoms.

Because of the high risk of endometrial cancer in women,
annual transvaginal ultrasound to examine the endometrium,
preferably with endometrial aspiration, is recommended
beginning between ages 25 and 35 years because the
increased risk for gynecologic cancer in these patients begins
at age 25.67,68 There are no data demonstrating the efficacy of
this type of screening. One recent study has even shown such
screening not to be effective.69,70 It is important to note that,
should a patient from an HNPCC family be diagnosed with
endometrial cancer, they should undergo surveillance
colonoscopy before hysterectomy in the event that colonic
pathology is present and colonic resection is required at the
same surgery.

Treatment

As with other colorectal conditions, there is not one operation
that suits all patients. The majority of patients with a diagno-
sis of HNPCC, based on the finding of an existing colorectal
cancer or an advanced adenoma, will be offered colectomy
and ileorectal anastomosis (IRA). This is thought to be the
operation of choice, which removes the “at risk” organ,
reduces cancer risk, preserves anal sphincter function, and
retains the reservoir capacity of the rectum. This operation
eliminates the need for annual surveillance colonoscopy,
because only rigid or fiberoptic examination of the rectum is
required. The estimated risk of rectal cancer after colectomy

and IRA is, however, 12% at 12 years.71 This operation is
clearly not suited for those who will not be compliant with
follow-up examinations. Colectomy and IRA may not be the
ideal operation for the patient with impaired anal sphincter
function because of either obstetric injury or age or for
patients with decreased mobility. The operation also is not
suited for patients with more than three bowel movements per
day, because these individuals will frequently have significant
diarrhea and poor functional results after colectomy. In some
patients, a lesser resection may be in order as a result of any
of these reasons. It is however essential that both the patient
and physician recognize the need for ongoing annual
colonoscopy, because the risk for a metachronous colon can-
cer in HNPCC is 45%.72 Conversely, in the very young patient
with a long projected life expectancy or in the patient who is
not likely to be compliant with follow-up examinations, total
colectomy with stapled ileal pouch anal anastomosis may be
the preferred procedure, because it removes nearly all of the
at-risk colorectal mucosa.

In cases of rectal cancer not involving the sphincters, either an
anterior resection, coloanal anastomosis or colectomy and ileal
pouch anal anastomosis can be considered. In the event that the
latter option is chosen, preoperative endorectal ultrasound stag-
ing is desirable. In cases of a uT2 or uT3 or possible uN1 can-
cers, preoperative chemoradiation should be given whenever
possible, because ileal pouches tolerate radiation poorly.

In women undergoing colectomy, strong consideration
should be given to performing a hysterectomy and bilateral
salpingo-oophorectomy in the patient who has completed
childbearing, because of the increased risk of both endome-
trial and ovarian carcinoma.

There is controversy as to whether surgical treatment or
continued surveillance should be offered to the asymptomatic
patient who has a mutation identified by genetic testing, but
an as yet “normal” colon. Several studies have examined this
question using decision analysis methods; however, factors
such as patient compliance must be taken into account.73,74

Prognosis

The survival rate in HNPCC patients with colorectal cancer is
better than that of patients with sporadic colorectal cancer
when matched for stage and age of onset.75,76 There is some
question of whether or not patients with Stage II or III
microsatellite unstable colorectal cancers benefit from 5-fluo-
rouracil-based adjuvant therapy. Whereas some studies report
that patients with microsatellite unstable tumors do not bene-
fit from such therapy, other studies suggest a benefit.77,78 One
possible explanation for the differences in such studies could
be attributable to different underlying causes of this MSI
(e.g., MLH1 gene-promoter methylation in some patients with
sporadic colorectal cancer). Although germline mutations are
involved in HNPCC, other mechanisms such as somatic

38. Hereditary Nonpolyposis Colon Cancer 533



mutations and the loss of heterozygosity of mismatch-repair
genes may be involved in microsatellite unstable tumors.79

Chemoprevention

Currently, there is much interest in chemoprevention. Whereas
data exist regarding the efficacy of nonsteroidal antiinflamma-
tory drugs (NSAIDs) in reducing the risk of colorectal cancer in
the general population, such data are lacking for HNPCC.80,81

Currently, NSAIDs and novelose undigested starch are being
studied in HNPCC. The CAPP II trial is a controlled, random-
ized trial of colorectal polyp and cancer prevention using aspirin
and resistant starch in carriers of HNPCC. It is a Phase II multi-
center study with a multifactorial design, being performed at 33
centers. Patients are randomized to active agent or placebo, the
active agents consisting of 600 mg of aspirin and 30 g of resist-
ant starch for 2–4 years.82 The accrual goal is 1000 HNPCC
gene carriers. This study, which began in January 1999 and is
projected to end in December 2006, is designed to detect differ-
ences in adenoma incidence.69,82

Calcium and vitamin D intake have been associated with a
decreased risk of sporadic colorectal cancer.83 Supplemental
dietary calcium is thought to inhibit the proliferative effect of
bile acids and fatty acids on the colonic mucosa by precipitat-
ing these luminal surfactants.84 A trial of supplemental calcium
in HNPCC families did not demonstrate a decrease in epithelial
proliferation, although the sample size was small and the study
was conducted before genetic testing was available.69,85

Conclusion

Our knowledge about HNPCC continues to grow. This disorder
is associated with a germline mutation in one of several MMR
genes. Genetic testing is currently available for mutations in
genes hMLH1 and hMHS2. Suspicion of this disorder in a given
patient is raised by a family history of early age onset cancer,
an increased number of first-degree relatives with colorectal
cancer, or an HNPCC-related cancer. Endometrial cancer is the
most common extracolonic cancer. Although there is debate
regarding the frequency and beginning of screening, most cli-
nicians believe that colonic examinations yearly or every
2 years should be performed beginning in patients in their early
20s. Prophylactic colectomy may be offered to known mutation
carriers as well as members of at-risk families who develop
advanced adenomas. Removal of all of the colon and IRA or
colectomy and IPAA are the operations of choice, because they
remove most “at-risk” colonic mucosa. In the event of the for-
mer, continued surveillance of the rectum is mandatory. With
careful surveillance and management, colorectal cancer can be
prevented in these patients and the mortality rate decreased. In
those who develop colorectal carcinoma, the overall survival
rate is more favorable than that of patients with sporadic
colorectal cancer.

Appendix I: Practice Parameters for the
Identification and Testing of Patients at Risk
for Dominantly Inherited Colorectal Cancer

Prepared by The Standards Task Force, The American
Society of Colon and Rectal Surgeons, The Collaborative
Group of the Americas on Inherited Colorectal Cancer

–Take a family history. This is the first step in recognizing
families possibly affected by inherited colorectal cancer.

–Document a suspicious pedigree; a family tree based on
the recollection of family members is not solid enough
evidence. Request medical records to confirm diagnosis.

–Identify criteria for genetic testing. FAP is easily recog-
nized clinically when patients present with more than 100 col-
orectal adenomas. Fewer adenomas are needed for a diagnosis
when a patient is part of an established kindred. The
Amsterdam criteria are a way of clinically identifying fami-
lies with hereditary nonpolyposis colorectal cancer, where an
MMR gene mutation can be detected.

–Testing for MSI in tumors is a screen for families with
hereditary nonpolyposis colorectal cancer where the clinical
pattern of the disease is suggestive but not strong enough to
fulfill Amsterdam criteria.

–Offer surveillance to families not meeting the above criteria
for genetic testing. Families with more than two first-degree
relatives affected with colorectal cancer, especially if one is
affected at a young age (< 45 years), need to be offered endo-
scopic surveillance even if genetic testing is not indicated.

–Adhere to all protocols for genetic testing. Institutional
review board approval, informed consent, and pretest and
posttest counseling are the key elements of genetic testing for
inherited colorectal cancer.

Summary: It is hoped that these guidelines will assist in the
recognition and management of patients affected by syn-
dromes of inherited colorectal cancer.

Reprinted from Dis Colon Rectum 2001;44(10):1403–1412.
Copyright © 2001. All rights reserved. American Society of
Colon and Rectal Surgeons.

Appendix II: Practice Parameters 
for the Treatment of Patients with
Dominantly Inherited Colorectal 
Cancer (FAP and Hereditary 
Nonpolyposis Colorectal Cancer)

Prepared by The Standards Task Force, The American
Society of Colon and Rectal Surgeons

James Church, MD; Clifford Simmang, MD; on behalf of
the Collaborative Group of the Americas on Inherited
Colorectal Cancer and the Standards Committee of The
American Society of Colon and Rectal Surgeons.
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Section 1. Familial Adenomatous Polyposis

Guideline 1: Treatment Must Be Preceded by 
Thorough Counseling about the Nature of the
Syndrome, Its Natural History, Its Extracolonic
Manifestations, and the Need for Compliance 
with Recommendations for Management and
Surveillance; Level of Evidence: III

Dominantly inherited colorectal cancer syndromes show a
striking pattern of cancer in affected families. This is because
of the high penetrance (penetrance = percent of patients with
the mutation who have the disease) and often-severe expression
(expression = clinical consequences of the mutation) of the
mutations involved. FAP has a penetrance of close to 100%,
colorectal cancer occurs at an average age of 39 years, and
every affected patient is guaranteed at least one major abdomi-
nal surgery. Despite these calamitous prospects, families with
FAP adapt well to their disease. Most patients are compliant
with recommended treatments, take a keen interest in the syn-
drome, and have an active role in encouraging relatives to
undergo screening. However, when a relative has a bad out-
come, either because of severe disease or complications of
treatment, family psychology may be affected. Noncompliance,
denial, or a refusal to accept recommendations may ensue. The
best way of avoiding both bad outcomes and an unfortunate
response to them is to provide comprehensive, integrated coun-
seling, support, and clinical services. These sorts of services are
best provided through a department, registry, or center with
personnel who have experience in managing patients and fam-
ilies with these syndromes.

Guideline 2: Prophylactic Colectomy 
or Proctocolectomy Is Routine. The Timing 
and Type of Surgery Depend on the Severity 
of the Polyposis Phenotype and to a Lesser 
Extent on the Genotype, Age, and Clinical 
and Social Circumstances of the Patient; 
Level of Evidence: III

The recommendation for prophylactic colectomy or procto-
colectomy in FAP is based on the very high rates of colorectal
cancer seen in patients who are not screened. In unscreened
patients, the incidence of cancer is more than 60%.
Appropriate screening and timely surgery can minimize this.
The risk of cancer is not uniform, however, and is related to the
severity of the colonic polyposis. Debinski and coworkers
showed the rate of cancer for patients with >1000 colonic
polyps was twice that of patients with <1000 colonic polyps.
In its turn, the severity of the colorectal polyposis is often
related to the site of the APC mutation in a family. The “hot
spot” mutation at codon 1309 is in an area of the gene where
mutations always cause severe disease. Mutations in codons 3
and 4 are classically associated with attenuated FAP whereas
mutations in the part of codon 15 that is 3′ of codon 1450 are

usually associated with mild colorectal disease. Mutations in
exons 5–15E have a variable colorectal phenotype, where
some family members have relatively mild disease and others
severe. The important aspects of surgery to consider are its
timing, its type, and the technical options to be used.

Timing of Surgery

Even in patients with severe disease, cancer is rare under the
age of 20. At-risk family members start screening (either
genetic or with flexible sigmoidoscopy) at around puberty. If
there is a positive genotype or an adenoma is seen on sig-
moidoscopy, colonoscopy is recommended. The risk of can-
cer of any individual patient can be estimated from the size
and number of the adenomas seen on colonoscopy, and sur-
gery planned accordingly. For patients with mild disease and
low cancer risk, surgery can be done in mid-teen years
(15–18 years). Where there is severe disease, or if the patient
is symptomatic, surgery is done as soon as convenient after
diagnosis.

Type of Surgery

There are three main surgical options: colectomy and IRA,
proctocolectomy with ileostomy (TPC), and proctocolectomy
with ileal pouch–anal anastomosis (IPAA). For any of these
options, there are choices of technique. The IPAA can be sta-
pled, leaving 1–2 cm of anal transitional epithelium and low
rectal mucosa, or it can be hand-sewn after a complete anal
mucosectomy. The operation can be done conventionally (i.e.,
open), laparoscopically, or laparoscopically assisted. The
ileostomy may be a regular end stoma or one of the varieties
of continent ileostomy (K or T).

Choice of Procedure

TPC is almost never done as a first operation except when a
proctocolectomy is required and there is a contraindication to
a pouch-anal anastomosis (e.g., a mesenteric desmoid tumor
prevents the pouch from reaching the pelvic floor, a low rec-
tal cancer invades the pelvic floor, or poor sphincters mean
inability to control stool).

There is debate among authorities on which of the other
two options should be preferred. Some recommend IPAA
for all or almost all FAP patients, basing their recommenda-
tion on the risk of rectal cancer after IRA and equivalent
quality of life after the two operations. Others have shown
better functional outcomes after IRA and recommend it for
patients with mild colorectal polyposis. However, the risk
estimates of rectal cancer that are an overriding concern for
the proponents of universal IPAA are based on data col-
lected before restorative proctocolectomy was an option and
may well be overestimates, especially when applied to
patients with mild disease. The risk of rectal cancer after
IRA is strongly related to the severity of colorectal polypo-
sis at presentation, and IRA is a reasonable option in mildly
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affected patients (<20 rectal adenomas, <1000 colonic
adenomas). Retrospective data show that such patients have
a very low risk of rectal cancer and include all those with
attenuated FAP.30 Bowel function is usually good after IRA,
the operation is simple, and complication rates are relatively
low. Bowel function after a stapled IPAA is almost as good
as with an IRA, and the anastomosis is usually safe enough
to allow consideration of the option of avoiding a temporary
ileostomy.

There is no argument that patients with severe rectal (>20
adenomas) or colonic (>1000 adenomas), or those with a
severely dysplastic rectal adenoma, a cancer anywhere in the
large bowel, or a large (>3 cm) rectal adenoma should have a
primary IPAA. A stapled IPAA is associated with a risk of
anal transitional neoplasia in 30% of patients, although if seri-
ous neoplasia occurs (high-grade dysplasia or carpeting of the
mucosa), the transitional zone can usually be stripped
transanally and the pouch advanced to the dentate line. Even
mucosectomy and hand-sewn IPAA is associated with anal
neoplasia, although at a lower rate. The disadvantage of anal
mucosectomy is worse function and increased complication
rates. Both IRA and IPAA require lifelong surveillance of
the rectum or pouch, because both are at risk of developing
adenomas.

Choice of Technique

Mobilization of the colon using minimally invasive tech-
niques such as laparoscopy or a Pfannenstiel incision is ideal
for performing colectomy in children, because it minimizes
the trauma of the surgery and the pain of the incisions. Its cos-
metic result is appealing and it allows an early return to full
activities. Whether minimally invasive techniques lower the
risk of postoperative intraabdominal desmoid tumors is
unknown, but the concept is attractive. A preoperative erect
abdominal X-ray will usually show the position of the flex-
ures and indicate whether use of a Pfannenstiel incision for
mobilizing the colon is feasible.

Guideline 3: Lifetime Follow-up of the Rectum 
(after IRA), Pouch (after IPAA), and Ileostomy 
(after TPC) Is Required; Increasing Neoplasia 
in the Rectum Is an Indication for Proctectomy; 
Level of Evidence: III

The combination of a germline APC mutation, stasis of stool,
and glandular epithelium is potent at producing epithelial
neoplasia. Adenomas and carcinomas have been described in
the rectum, the ileostomy, and the ileal pouch itself, with the
risk and severity of neoplasia increasing with time. The risk
of severe neoplasia is mainly determined by the position of
the mutation in the gene, as reflected by the severity of the
polyposis. Severely affected patients have such a high risk of
rectal cancer after IRA that subsequent proctectomy is

almost routine and initial IPAA is to be preferred. Yearly
endoscopic surveillance of the bowel after the index surgery
for FAP is standard. Two-thirds of patients undergo sponta-
neous regression of rectal polyps after IRA, an effect that
lasts 3–4 years. Subsequent surveillance will give a picture of
the stability of the rectal mucosa. Small (<5 mm) adenomas
can be watched, although random biopsies are done to
exclude severe dysplasia. Increasing number and size of ade-
nomas are indications for more frequent surveillance, and
adenomas >5 mm should be removed cleanly with a snare.
Repeated fulguration of rectal polyps over many years can
cause dense scarring that makes cancers flat and hard to 
see, and rectal dissection during proctectomy can be very
difficult. Chronic rectal scarring makes rectal biopsy diffi-
cult, because the forceps tend to “bounce off” the scarred
mucosa. Furthermore, scarring leads to reduced rectal com-
pliance, increased stool frequency, and a tendency to seepage
and incontinence. Severe dysplasia, or villous adenomas >1
cm, are indications for proctectomy. Proctoscopy is best done
with a video endoscope, because comfort is enhanced and the
view is better. Excellent preparation and a good view are
essential to pick up early cancers that can be flat and subtle.

Sulindac (Clinoril®; Merck & Co., Inc., West Point, PA),
either by mouth or by suppository, is effective in making
polyps disappear. Celecoxib reduces polyp load, as does the
sulindac metabolite exisulind. However, cancers have been
reported in cases where sulindac had been effective in mini-
mizing rectal polyps in the rectum of FAP patients who had
had IRA, and these anecdotal cases make the long-term use of
chemoprevention for rectal polyposis suspect. If it is used in
patients who cannot tolerate rectal polypectomy, or who are
unwilling or unable to have a proctectomy, close surveillance
(every 6 months) with random biopsies to look for severe
dysplasia is needed.

There have been at least three recent reports describing
adenomas in ileal pouches, with a frequency and severity that
depend on time from the initial surgery. Two prospective
studies have independently calculated the rate of pouch poly-
posis as 42% at 7 years. There have been anecdotal reports of
large adenomas and more than 100 adenomas in an ileal
pouch. In general, these have been treated successfully by
oral sulindac, in a dose of 150–200 mg twice daily. The full
impact of pouch polyposis will not be obvious until the cadre
of FAP patients with ileal reservoirs reaches a mean follow-
up of 20 years. This is the time to most ileostomy cancers,
and to the highest rates of rectal cancers after IRA.

Guideline 4: Use of Chemoprevention as 
Primary Therapy for Colorectal Polyposis 
Is Not Proven and Is Not Recommended; 
Level of Evidence: I–II

Sulindac, celecoxib, and exisulind are nonsteroidal antiin-
flammatory drugs that have been shown to reduce the num-
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ber and size of colorectal adenomas in patients with FAP.
Although many studies are short-term, two show effective-
ness of sulindac maintained over 4 years. These studies
were in patients who had undergone colectomy and IRA.
A recent randomized, placebo-controlled, double-blind
study of sulindac in genotype-positive, phenotype-negative
FAP patients failed to show any effect of sulindac on polyp
progression. Furthermore, there have been case reports of
cancers occurring in patients with sulindac-mediated abla-
tion of polyps, and the only report of a permanent, complete
resolution of rectal polyposis comes from Winde and
coworkers who used sulindac suppositories. The effect on
polyps is dependent on continued compliance, and there are
significant side effects with each medication. These med-
ications should not be used as an alternative to surgery,
except in patients with pouch polyposis or in selected
patients with rectal polyposis after IRA in whom surgery is
risky or unwanted by the patient. In these groups of
patients, close surveillance (proctoscopy or pouchoscopy
every 6 months) is indicated.

Guideline 5: Treatment of Duodenal Adenomas
Depends on Adenoma Size and the Presence 
of Severe Dysplasia. Small Tubular Adenomas 
with Mild Dysplasia Can Be Kept under 
Surveillance, but Adenomas with Severe 
Dysplasia Must Be Removed; Level of 
Evidence: II–III

The incidence of duodenal adenomas in FAP patients is in the
range of 80%–90%. All FAP patients therefore undergo
screening esophagogastroduodenoscopy starting at age
20 years. The risk of invasive cancer developing in a duode-
nal adenoma, or in the duodenal papilla, is considerably
higher than that for the average population, but in absolute
terms it is still low. The aim of endoscopy is not to eradicate
all neoplasia but to make sure that there is no severe dyspla-
sia. Studies of the natural history of duodenal neoplasia in
FAP show that rapid progression of dysplasia is uncommon,
occurring in only 11% of cases over a mean follow-up of
7 years. Prospective, randomized studies have shown that
treatment with nonsteroidal antiinflammatory drugs is inef-
fective in treating duodenal adenomas, although a recent
report indicates that celecoxib may have some effect. If they
are not medically treated, low-risk adenomas (small, tubular,
low-grade dysplasia) may be biopsied and left alone. High-
risk adenomas (>1 cm, villous) are treated. Adenomas with
confirmed high-grade dysplasia must be removed. As endo-
scopic or even transduodenal excision or destruction is inef-
fective in the long term; duodenectomy has to be considered
for duodenal adenomas with high-grade dysplasia after the
diagnosis has been confirmed on review by an experienced
gastrointestinal pathologist.

Guideline 6: Duodenectomy or
Pancreaticoduodenectomy Is Recommended 
for Patients with Persistent or Recurrent 
Severe Dysplasia in the Papilla or Duodenal
Adenomas; Level of Evidence: III

A review of literature reporting treatment of advanced duode-
nal adenomas shows that recurrence is almost guaranteed
unless the duodenum is removed. Transduodenal polypec-
tomy or endoscopic polypectomy may be temporarily
effective, but does not offer a permanent cure. The results of
pancreas-preserving duodenectomy or pancreaticoduodenec-
tomy for benign or early malignant disease are good, with low
recurrence and acceptable morbidity. The outcome of surgery
for established cancer is not good, with recurrence and death
the usual outcome. Although the risk of duodenal/peri-
ampullary cancer is relatively low in patients with FAP,
patients with persistent high-grade dysplasia in the duodenum
or papilla are a high-risk group. Careful surveillance is
needed, and conservative surgery or endoscopic therapy may
be tried. If the severe dysplasia returns or persists, considera-
tion must be given to duodenectomy.

Guideline 7: Surgery for Intraabdominal 
Desmoid Tumors Should Be Reserved for Small, 
Well-defined Tumors with a Clear Margin; 
Abdominal Wall Desmoid Tumors Should Be Excised
Whenever Possible; Level of Evidence: III

Desmoid tumors are histologically benign overgrowths of
fibroaponeurotic tissue occurring rarely in the general popu-
lation but in 12%–17% of patients with FAP. In the general
population, desmoids are usually found in limbs or limb gir-
dles; in FAP, desmoids are usually (80%) intraabdominal and
often (80%) present within 2–3 years of an abdominal sur-
gery. Intraabdominal desmoid tumors usually involve the
mesentery of the small bowel, where they are intimately
involved with the mesenteric vessels. They tend to infiltrate
diffusely, kink adjacent bowel loops, and may obstruct the
ureters. Attempts at excision are often unsuccessful, involve
removal of a variable length of small intestine, and are
associated with a high morbidity and a high recurrence.

Intraabdominal desmoid tumors may affect prophylactic
colorectal surgery by limiting the length of the small bowel
mesentery. This will sometimes prevent an IPAA. The most
common scenario in which this occurs is in patients with
Gardner’s variant of FAP who need proctectomy after a previ-
ous ileorectal anastomosis. Patients need to be warned about
this possibility and the likelihood of ileostomy before under-
going the surgery. The second most common site for desmoids
in FAP is in the abdominal wall. Abdominal wall desmoid
tumors are easier to excise than intraabdominal tumors, recur-
rence rates are lower, and the morbidity associated with
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excision is less. They should be excised with a 1-cm margin.
It is often necessary to use mesh to cover the defect in the
abdominal wall.

Guideline 8: Intraabdominal Desmoid Tumors
Involving the Small Bowel Mesentery Are Treated
According to Their Rate of Growth and Their
Presentation. Clinically Inert Tumors Should Be
Treated with Sulindac or Not Treated at All. Slowly
Growing or Mildly Symptomatic Tumors May Be
Treated with Less Toxic Regimens Such as Sulindac
and Tamoxifen or Vinblastine and Methotrexate.
Rapidly Growing Tumors Need Aggressive 
Therapy with Either Very High-dose Tamoxifen 
or Antisarcoma-type Chemotherapy. Radiation 
Is an Option if Collateral Damage Is Not a Big
Concern; Level of Evidence: III

Intraabdominal desmoid tumors vary in their clinical behav-
ior from aggressive, relentless growth to indolent, asympto-
matic coexistence. There is no single, predictably effective
way of managing intraabdominal desmoids. Evidence sug-
gests that sulindac is partially effective but that a response to
this nonsteroidal antiinflammatory agent may not be notice-
able for up to 2 years. The role of high-dose antiestrogens is
uncertain, with one report describing good results in aggres-
sive desmoids with tamoxifen in a dose of 120 mg/day.
Toremifene, a more potent antiestrogen than tamoxifen, has
some effect on desmoid tumors but seems to work better in
non-FAP desmoids than FAP. A pilot study of the antifibro-
sis agent pirfenidone resulted in some modest responses.
Most aggressive desmoids receive chemotherapy, and there
are two regimens reported. The combination of vinblastine
and methotrexate has low toxicity and produces some
responses. Non-FAP desmoids seem more likely to respond
to this combination, although no prospective studies have
been done. Antisarcoma therapy such as doxorubicin and
dacarbazine is much more toxic but seems to be more effec-
tive for rapidly growing intraabdominal desmoid tumors
associated with FAP. Radiation is effective in destroying
tumors but its effect on the small bowel can be disastrous,
causing fistulas and necrosis.

Intraabdominal desmoids that are not growing may be
treated by sulindac alone. If they are growing slowly or caus-
ing symptoms, it is reasonable to add tamoxifen in a dose
range of 80–120 mg/day. The dose should be gradually
increased to these levels over a few weeks. If the tumor con-
tinues to grow, chemotherapy is appropriate. Really rapid
growth is an indication for antisarcoma therapy, whereas a
slower growth rate means vinblastine/methotrexate can be
tried. A recent report of successful intestinal transplantation
after resection of abdominal desmoids reinforces the extent of
the surgery needed to remove them, but also offers some hope
for tumors that fail to respond to anything else.

Section II: HNPCC

Guideline 1: Treatment Must Be Preceded by 
Thorough Counseling about the Nature of the
Syndrome, Its Natural History, Its Extracolonic
Manifestations, and the Need for Compliance 
with All Recommendations for Management 
and Surveillance; Level of Evidence: III

Hereditary nonpolyposis colorectal cancer is a dominantly
inherited syndrome attributed to an inactivating mutation in
one of the human DNA MMR genes. The syndrome is more
complex than FAP because more genes are involved, pene-
trance is less complete, and expression is more varied.
Furthermore, the clinical criteria defining HNPCC are arbi-
trary and not particularly accurate, and the yield of testing for
germline mutations is lower than for FAP. HNPCC has a pen-
etrance of at least 80%, and colorectal cancer occurs at a
mean age of 46 years. Affected patients usually have at least
one surgery and are committed to lifelong surveillance of sev-
eral organs. Careful counseling is necessary to allow patients
and their families to understand the implications of these
complexities.

Guideline 2: When Patients with HNPCC as 
Defined by Genotype or Compliance with 
Amsterdam I Criteria Are Diagnosed with More 
Than One Advanced Adenoma or a Colon Cancer,
They Should Be Offered the Options of Prophylactic
Total Colectomy and IRA or Hemicolectomy Plus 
Yearly Colonoscopy. The Choice of IRA 
Assumes the Anal Sphincter and Rectum 
Function Normally; Level of Evidence: III

When patients known to be affected with HNPCC are diag-
nosed with advanced neoplasia, they can be offered a choice
of conventional partial colectomy with surveillance of the
remaining large bowel or total colectomy with rectal surveil-
lance. Surveillance involves colonoscopy or proctoscopy
(after IRA) every 1–2 years for life. There is evidence that
cancers can occur in HNPCC within 2 years of a negative
colonoscopy, but that cancers found on screening examina-
tions performed with a 3-year interval can be cured. The risk
of metachronous cancer after conventional treatment of an
index cancer is 45% in patients with HNPCC, high enough to
make prophylactic colectomy a reasonable option. The down-
side of colectomy and IRA lies in its effect on bowel function
and quality of life. In a study of patients having IRA for FAP,
quality of life was maintained, although stool frequency
increased. These patients were younger than typical HNPCC
patients having surgery, but even older patients can do well
after IRA provided their anal sphincters and rectums are nor-
mal. The outcome of partial colectomy and effective surveil-
lance can be similar to that of colectomy and IRA in terms of
minimizing metachronous cancers. Likely patient compliance,
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the anticipated quality and frequency of colonoscopy, and the
relative costs and reimbursement of the two options therefore
influence the choice. Even after IRA, the risk of rectal cancer
is 12% in 12 years, so continuing surveillance of the rectum
is mandatory.

HNPCC patients diagnosed by genotype with a normal
colon are also candidates for prophylactic colectomy. If pen-
etrance of the mutation in the family approaches 100%, this
should be strongly considered. There have been two attempts
to discern the relative benefits of surgery versus surveillance
using decision analysis methods. Syngal and coworkers
showed that prophylactic colectomy/proctocolectomy per-
formed at the time of diagnosis led to a greater benefit in
years of life expectancy gained than surveillance, but that this
benefit decreased the longer surgery was delayed.
Furthermore, if prophylactic surgery is performed at the time
of diagnosis of a cancer, the gain in life expectancy is only 4
days for colectomy/IRA and 6 days for proctocolectomy. The
advantage of surgery is further reduced if the gain in years is
discounted. When the outcome of the analysis was quality-
adjusted life years (QALYs), surveillance was the most effec-
tive strategy, with a gain of 14 QALYs compared with no
surveillance, 3.2 QALYs compared with prophylactic procto-
colectomy at diagnosis of HNPCC, and 0.3 QALYs compared
with colectomy. A similar phenomenon was seen when com-
paring colectomy with proctocolectomy. Use of QALYs
improved the relative value of the lesser operation. In the
decision analysis published by Vasen and coworkers prophy-
lactic colectomy at age 40 conferred an increase in life
expectancy over surveillance of 8–18 months. In the same
scenario, Syngal et al. calculated a benefit for surgery of 9.6
months. These analyses do not take costs into account, how-
ever, and they assume a level of compliance and quality of
endoscopy that may not be realistic. In the absence of a ran-
domized comparison of surveillance and surgery, both options
must be explained to the patient and individual circumstances,
such as comorbidity, gastrointestinal physiology, likely com-
pliance, and ease of colonoscopy, taken into account.

Guideline 3: Patients with HNPCC Who Have 
a Rectal Cancer Should Be Offered the Options 
of Total Proctocolectomy and IPAA or Anterior
Proctosigmoidectomy, Assuming that the 
Sphincters Can Be Saved; Level of Evidence: III

Rectal cancer is an uncommon index cancer in patients with
HNPCC. Surgical options, assuming the sphincters can be
saved, are restorative proctocolectomy (with IPAA) and ante-
rior resection. There are substantial differences in bowel func-
tion after these two procedures, but the risk of metachronous
colon cancer after a primary rectal cancer is not known. The
decision to preserve the proximal colon and commit to a pro-
gram of intensive surveillance is therefore based on likely
compliance of the patient with surveillance and the likely
impact of the surgery on quality of life.

Guideline 4: Female Patients with HNPCC and
Uterine Cancer in Their Family May Be Offered
Prophylactic Hysterectomy Once Their Family Is
Complete or When Undergoing Surgery for Other
Intraabdominal Conditions; Level of Evidence: III

The lifetime risk of uterine cancer in HNPCC is 42%, and
although it is most common in families with hMSH6 muta-
tions, it is also associated with hMSH2 and hMLH1 muta-
tions. Screening for endometrial cancer in females with
HNPCC has been shown in at least one study to be ineffective
in detecting cancer, and so where uterine cancer is a feature in
families, affected females should be offered prophylactic hys-
terectomy. Oophorectomy should be done at the same time,
because the risk for ovarian cancer associated with HNPCC is
high and in a multi-institution review of HNPCC-associated
ovarian cancer, synchronous endometrial cancer was present
in 21.5% of 80 patients.

Brown and coworkers have shown that an increased risk for
gynecologic cancer begins by age 25 years. Although the
mean age at gynecologic cancer in their series of 67 affected
females (43 uterine, 24 ovarian) was 49.3 years, five gyneco-
logic cancers were diagnosed before age 35. The timing of
prophylactic hysterectomy and oophorectomy is therefore
debatable. It is tempting to offer surveillance during the
childbearing years and delay surgery until the patient has had
a chance to have her family. Until more data are available, this
is the best option. Surgery can be done at the time of another
abdominal surgery, or as a separate operation once the
patient’s family is complete.

Levels of evidence

Level I: Evidence from properly conducted randomized, controlled trials.
Level II: Evidence from controlled trials without randomization, or cohort
or case-control studies or multiple times series, dramatic uncontrolled
experiments.
Level III: Descriptive case series or opinions of expert panels.

Reprinted from Dis Colon Rectum 2003;46(8):1001–1012.
Copyright © 2003. All rights reserved. American Society of
Colon and Rectal Surgeons.
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History

In 1932 Crohn, Ginzburg, and Oppenheimer1 described
13 patients with “regional ileitis” included in a total of 52 cases
of nonspecific granulomatous inflammation of the intestine.
Before their publication, numerous others had reported various
cases of what were in retrospect, probably Crohn’s disease (CD),
as early as 1813,2 but it was their published description that
established the formal classification of the disease syndrome and
association with noncaseating granulomas. The surgeon
involved in the care of the majority of the patients, Dr. A.A.
Berg, did not want his name included in the article. Because of
the variable clinical and anatomic manifestations of the illness,
“Crohn’s disease” has subsequently become as common a
descriptor of this disease entity as the term “regional enteritis.”

The difficulty in distinguishing the colonic form of CD and
ulcerative colitis (UC) confused the diagnosis and treatment
of these illnesses until their differences were clarified by clas-
sic publications by Brooke3 in 1959 and Lockhart-Mummery
and Morson4 in 1960. These authors pointed out both the seg-
mental and granulomatous features of the colitis in CD. In
addition, Brooke contributed significantly to the treatment of
these inflammatory illnesses by pioneering surgical tech-
niques in the 1950s that created a more functional ileostomy,
which until that time was a miserable and disabling conse-
quence of colectomy.5 Truelove et al.6 in 1959 reported on a
double-blind, controlled study demonstrating the value of
high-dose cortisone as treatment for severe colitis. Other
turning points in the management and treatment of CD
include the demonstration of the therapeutic value of metron-
idazole,7 6-mercaptopurine,8 and more recently, the tumor
necrosis factor (TNF)-α antagonist, infliximab.9

The surgical management of UC has been a continuous
evolution starting with colectomy/ileostomy,10,11 supplanted
by the continent Kock ileostomy,12 and finally the definitive
reconstruction procedure known as the ileal pouch–anal anas-
tomosis (IPAA), first described by Parks and Nicholls13 in
1978 and subsequently refined by Utsunomiya.14 The IPAA is
now the standard of care for the surgical correction of UC.

Epidemiology

The causes of UC and CD are unknown, and thus epidemio-
logic data have been collected over many years in the hopes
of providing some clues to the etiologies of these illnesses.
Much of these data must be viewed with caution, however.
Variations in diagnostic criteria, definitions of disease, and
biases resulting from surveys done in tertiary care specialty
centers, make universal conclusions difficult. However, some
general statements can be made using such data that relate to
disease prevalence and associated risk factors (Table 39-1).

The prevalence of inflammatory bowel disease (IBD)
varies greatly with region of the world studied. Prevalence is
the product of incidence and disease duration. Because IBD
symptoms tend to wax and wane in severity, prevalence may
be underestimated in some studies. IBD is found most fre-
quently in the more temperate climates of North America and
Europe. Studies from those regions show prevalence rates
much higher than those in Asia, South America, or Africa.
Prevalence rates as high as 300–400 per 100,000 population
are found in Minnesota (USA), Manitoba (Canada), and the
United Kingdom. Conversely, prevalence rates of approxi-
mately 23/100,000 are found in Japan, 10/100,000 in
Singapore, and 75–120/100,000 in Israel. The relative inci-
dence of Crohn’s versus UC is again, variable, with either
being found greater than the other depending on geographic
region studied.15–19

It is generally recognized that both CD and UC have been
increasing in incidence to a remarkable degree over the past
20–30 years with two- to tenfold increases depending on pop-
ulation and region studied.18,20 These dramatic increases sug-
gest an environmental effect, because a genetic factor would
probably not alter disease rates so rapidly.

CD usually occurs in the third decade of life, whereas
chronic UC in the fourth decade. There may be a bimodal dis-
tribution of disease incidence with a second peak in the sixth
or seventh decade, but this is unclear and may simply be
attributable to difficulty in differentiating it from other coli-
tides such as diverticulitis or ischemic colitis.21



Although originally thought to be relatively rare in blacks,
more recent case control studies in the United States suggest a
similar incidence to whites, although Africa itself has a very
low incidence of IBD.17 There is great variability in the inci-
dence of IBD in Jews around the world, but nonetheless seems
to be consistently higher than that found in the non-Jewish
population in most countries studied.22 IBD is more common
in urban, “indoor” populations of individuals of middle to
upper socioeconomic status, suggesting the “hygiene” hypoth-
esis that relates the lack of early exposure to environmental
antigens to the later development of disease.15,19,23

There is very little evidence that a specific dietary factor
causes IBD although increased sugar consumption is associ-
ated with CD and alcohol intake is inversely related to chronic
UC.24,25 Childhood diarrheal illness, oral contraceptive and
nonsteroidal antiinflammatory (NSAIDs) use are measurable
risk factors for IBD, with NSAIDs reported as precipitating
relapse in patients with inactive disease.26 Smoking has been
clearly shown to worsen CD, with increased risk of develop-
ing the disease de novo and increased risk of recurrence after
surgical resection.27,28 Conversely, smoking is protective for
chronic UC, as is prior appendectomy.27

There is clearly a genetic predisposition to IBD. It is prob-
ably stronger in CD than UC. If an individual has IBD, there

is a 10%–20% risk of having another family member with
IBD. Twin studies have shown that the concordance rate for
identical twins is much higher than that for dizygotic or
paternal twins (approximately 50% versus 15%), stressing the
role genes have in the disease. However, the fact that identi-
cal twins do not have a 100% concordance, reinforces the fact
that there must also be a nongenetic component to the illness.
In families who have multiple affected members, the age of
onset is probably earlier and some studies suggest that the
anatomic pattern, extent and severity of disease may be simi-
lar.29–31 Genetic techniques of analysis, including linkage and
transmission disequilibrium testing using both sporadic and
family registries of IBD patients have identified seven areas
of the human genome (on chromosomes 1, 5, 6, 12, 14,
16, 19) that are significantly relevant to disease susceptibil-
ity,32 underscoring the complexity of the genetic predisposi-
tion to IBD. It seems that no one gene locus is responsible for
disease, but that many gene products have a role in the illness.
The strongest genetic linkage is with CD and mutations in a
locus on chromosome 16 which has now been identified as
being in the NOD2/CARD15 gene.33,34 This gene is involved
in innate host defense against enteric bacteria and mutations
in this gene are believed to be responsible for approximately
15%–30% of patients with CD. Its discovery represents a
breakthrough in the conceptualization of disease pathogenesis
in IBD. Overall, both the epidemiology and now the molecu-
lar genetic evidence furthers the concept that IBD is the con-
sequence of environmental exposure to a causative agent in a
genetically susceptible individual.

Signs and Symptoms

Gastrointestinal Symptoms

Crohn’s Disease

CD can affect any portion of the gastrointestinal (GI) tract
from the mouth to the anus. It is usually discontinuous, usu-
ally involving several areas of the bowel at once, with sections
of normal intestine interposed. The inflammation of CD
involves the entire bowel wall, from mucosa to serosa and
even into adjacent structures. These features are responsible
for its presenting symptomatology.

The most common complaints of any patient with CD are
abdominal pain and diarrhea, being found in more than 75%
of patients. Weight loss, fever, and bleeding are present in
approximately 40%–60% of patients, whereas anal symptoms
of abscess and/or fistula occur in 10%–20% of patients. Many
classification systems for CD have been suggested but the
anatomic one has direct practical relevance in explaining
symptoms. CD is most frequently found in the ileocecal
region, making up approximately 40% of patients. Abdominal
pain usually correlates with disease in this region.20 Colonic
disease is found in approximately 30% of patients and most
directly correlates with symptoms of diarrhea and bleeding.
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TABLE 39-1. Epidemiologic and associated risk factors for IBD

Epidemiology
Race/ethnicity

Whites and blacks > Hispanic, Native American, Asian 
Jews > non-Jews

Geography
Northern climates > Southern
Scandinavia, North America, Europe > Asia, Africa, South America, 

Japan, Spain
Sex

CD: F > M
UC: M > F

Age at greatest incidence
CD: third decade
UC: fourth decade

Residence
Urban > rural
Indoor > outdoor

Risk factors
Diet

Sugar consumption, ↑ CD
ETOH, ↓ UC
Margarine, no association
Coffee, no association
Fiber, no association
Food additives, no association

Childhood diarrheal illness ↑ IBD
Higher socioeconomic status ↑ IBD
Oral contraceptive use ↑ IBD
Cigarettes ↑ CD

↓ UC
Appendectomy ↓ UC
NSAIDs ↑ symptoms IBD



The remaining 30% of patients have disease confined to the
small bowel proximal to the terminal ileum and correlates
with abdominal pain, bloating, and a sense of postprandial
nausea especially if partial obstruction caused by inflamma-
tion or strictures occurs. Anal disease is typically associated
with patients having the terminal ileal and colonic distribu-
tions of disease.

The more recently developed Vienna classification of CD
segregates patients into three categories based on behavior:
inflammatory (B1), stricturing (B2), and fistulizing (B3).35

This classification attempts to characterize disease biology
but is imperfect. Patients will frequently change categories as
disease progresses, because inflammatory disease usually
becomes stricturing or fistulizing disease. Louis et al.,36 over
a 10-year period, found that in 125 patients with CD, the B2
and B3 categories (stricturing and fistulizing) each increased
from approximately 10% to approximately 30%–40% with a
compensatory decrease in the inflammatory, B1category.
Thus duration of disease has a critical role in defining the
category in this classification system.

Clinical severity of symptoms is widely variable, because
CD typically has a waxing and waning course characterized
by periods of disease activity interspersed with periods of
remission. At any one time, approximately 50% of CD
patients will be in clinical remission. The majority of patients
(60%–75%) will have alternating years of quiescence and dis-
ease activity. Approximately 10%–20% will have either a
chronic, unremitting course or repetitive annual flaring of dis-
ease. Prolonged quiescence is found in approximately
10%–15% of patients. The only useful predictor of future
disease activity is past clinical behavior.

Ulcerative Colitis

The inflammation of UC characteristically starts in the rectum
and extends proximally. So-called backwash ileitis is the only
possible area of the small bowel that can be affected in UC, or
CD should be suspected. Clinical symptoms relate to the
extent and location of disease. Thus, rectal disease results in
increased stool frequency, hematochezia, and tenesmus.
Diarrhea is a frequent symptom and with tenesmus can result
in incontinence, especially at night. Despite severe rectal
inflammation, constipation with a sense of incomplete evacu-
ation can be a complaint in 20%–25% of patients, but blood
and mucous are nearly always present. With more proximal
involvement, abdominal complaints increase including left
lower quadrant pain and pain associated with peristalsis or
stool evacuation. With increasing severity and extent of dis-
ease, nausea, vomiting, and weight loss ensue. Weight loss is
attributed both to the loss of serum proteins through the dis-
eased mucosa and the reluctance of the patient to eat in order
to avoid exacerbation of symptoms. The development of
systemic signs of illness such as tachycardia, fever, and
increasing fluid requirement bespeaks severe disease. High-
dose steroids may disguise worsening abdominal complaints,

including peritonitis in such circumstances and should not
divert the clinician from recognizing the gravity of the devel-
opment of such symptoms and signs. So-called “toxic mega-
colon” is a moniker that should be discarded, because severe
life-threatening colitis may occur without colonic dilatation
and urgent surgical intervention should be based on the triad
of toxicity defined by tachycardia, fever, and increased white
blood cell count.

Extraintestinal Manifestations

Musculoskeletal

The most common non-GI complaints in IBD patients relate
to the musculoskeletal system. Osteopenia and osteoporosis
are very common, in part because of therapeutic steroid use,
occurring in as many as 50% and 15% of IBD patients,
respectively. Such bone density loss is now recognized as
leading to significant comorbidity and complications in IBD
patients. One study found a 40% increased risk of bone frac-
tures in IBD patients.37 The arthropathies associated with IBD
are found in up to 30% of patients and are divided into two
broad categories. Peripheral arthritis usually affects multiple
small joints and has little relation to GI disease activity. Axial
arthritis (ankylosing spondylitis) is associated with certain
human leukocyte antigen subtypes (B27) and is found in
approximately 5% of both CD and UC patients. Its severity
usually parallels disease activity. Recently, anti-TNF thera-
pies have been shown to be effective in both CD and the
arthropathy of IBD.38,39

Cutaneous

Pyoderma gangrenosum and erythema nodosum occur in
approximately 0.5%–5% of patients with IBD. These, as well
as oral lesions such as aphthous stomatitis and pyostomatitis
vegetans, are more frequently associated with CD than UC
and usually parallel underlying GI disease activity. The new
appearance of pyoderma gangrenosum around the ileostomy
of an IBD patient after colectomy is unexplained but is a clear
clinical phenomenon.40 There is a reported increased rate of
psoriasis and eczema in IBD patients that does not parallel
disease activity. One-third to one-half of patients with pyo-
derma gangrenosum have IBD.41

Hepatobiliary

Primary sclerosing cholangitis (PSC) has a reported incidence
of approximately 3% in both CD and UC patients. It may
present independently of intestinal disease activity, and colec-
tomy in UC patients does not affect progression of liver
disease. The presence of PSC in the UC patient increases
the risk for malignant disease in both the colon and hepato-
biliary system.42

Several studies have suggested an increased incidence of
gallstones in IBD, especially CD although this is disputed.
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The mechanism is presumed to be attributable to an altered
enterohepatic biliary circulation caused by ileal disease.43

Ophthalmologic

Iritis, uveitis, and episcleritis can affect 2%–8% of UC and
CD patients and are generally unrelated to disease activity.
Iritis and uveitis present as blurred vision, eye pain, and pho-
tophobia and require prompt treatment to avoid scarring and
even blindness. Episcleritis is typically less threatening and is
characterized by scleral injection, burning, and tearing.

Coagulopathy

There is an identified increased risk of deep venous thrombo-
sis, mesenteric thrombosis, and pulmonary embolism in IBD
patients that is not explained simply by increased hospitaliza-
tion and surgery. Decreased protein S and antithrombin III
levels attributed to mucosal loss and increased levels of acute
phase reactants including factors V and VIII have been impli-
cated. The mortality of postoperative mesenteric thrombosis in
the IBD patient has been reported to be as high as 50%,44 but
probably occurs more frequently than previously recognized
with an overall lower mortality and morbidity in its milder
forms.45,46 Anticoagulation and work-up for coagulation
disorders are usually recommended.

Disease Severity Assessment

Crohn’s Disease

The CD activity index (CDAI) is the most frequently used
method for quantitating disease severity in CD. It was
developed by Best et al.47 using multiple regression analysis
and includes a total of eight items that are measured, multi-
plied by respective weighting factors, and then summated to
yield a score (Table 39-2). It is generally accepted that a
total score less than 150 points is quiescent disease, whereas
more than 450 is severe, active disease. Relapses are defined

as a score increasing to more than 150 or an increase of
100 points over baseline. The CDAI is most frequently used
in longitudinal clinical studies to evaluate the results of
experimental interventions. It suffers from many deficien-
cies including its reliance on subjective complaints and that
it is time consuming, requiring the patient to keep a diary for
7-day periods defining symptomatology. Some measured
symptoms, such as diarrhea and belly pain, may reflect short
gut caused by prior surgery or strictures that do not repre-
sent active, inflammatory disease.47 Other indices have been
developed in an attempt to address these criticisms. The
Harvey Bradshaw index (or modified CDAI) and the Van
Hees index, which relies entirely on nine objective factors
such as erythrocyte sedimentation rate (ESR), albumin,
temperature, and stool consistency are two such measure-
ment tools, but they are infrequently used, even in protocol
settings.48

The Vienna classification, discussed above, is an attempt to
classify or categorize subsets of CD patients and is not used
as a severity assessment tool.35

Ulcerative Colitis

The benchmark study evaluating the effect of cortisone on UC
by Truelove et al.6 in 1955 also described the still most often
used clinical assessment tool for severity assessment in UC
(Table 39-3). The simplicity and clinical relevancy of the fac-
tors in this index allow for its daily use as a clinical tool and
also for clinical response in study protocols. Variations on its
initial format have included the creation of a “moderate” cate-
gory for patients displaying features intermediate in value
between the mild and severe categories. This index also does
not take into account variability in the anatomic extent or
observed severity of disease within the colon. Modern clinical
studies requiring disease assessment will thus often use a vari-
ation on the Truelove and Witts classification which will
include additional criteria based on colonoscopic appearance
and possibly pathologic severity as well.49,50
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TABLE 39-2. The CDAI

Item Data collected Calculation Weighing factor

No. of liquid stools 7-day diary Sum of 7 days 2
Abdominal pain 0–3 scale, 7-day diary Sum of score for each day 5
General well-being 0–4 scale, 7-day diary Sum of score for each day 7
Symptoms* At clinic visit Sum (6 total possible) 20
Lomotil use 7-day diary Yes = 1, No = 2 30
Abdominal mass At clinic visit None = 0, questionable = 2, definite = 5 10
Hematocrit (HCT) At clinic visit M (47 subtract patient’s HCT) 6

F (42 subtract patient’s HCT)
Weight At clinic visit % below ideal weight 1

*Symptoms include presence or absence of each of arthritis/arthralgia, iritis/uveitis, erythema nodosum/pyoderma gangrenosum/
aphthous stomatitis, anal fissure/fistula/abscess, other fistula, or temperature >100°F.



Evaluation

Radiology

The diagnosis of IBD depends on the triad of clinical presen-
tation, radiologic work-up, and histopathology of tissue
biopsy. Thus, radiologic studies are critical in the evaluation
of the patient with suspected or confirmed IBD.

Plain X-rays

Conventional radiologic studies have a significant role in the
work-up and management of IBD. Plain abdominal radi-
ographs can show signs of obstruction, perforation (free air),
and at times thickening of the bowel or loss of haustral mark-
ings. The initial presentation of any patient with belly pain
and a known or suspected diagnosis of IBD will incorporate a
plain and upright film looking for these signs. On the plain
film, air can act as a contrast medium and can allow the iden-
tification of the more subtle findings of nodularity of the
mucosa suggesting ulceration or pseudopolyp formation.
Chronic colitis may result in an ahaustral, tube-like colon that
can be seen with air contrast (see Figure 39-1). Fulminant or
rapidly worsening colitis may result in toxic dilatation (“toxic
megacolon”) that mandates surgical intervention and the
specific avoidance of colonoscopy or contrast enema studies
that may result in perforation. Incidental discoveries of

gallstones or renal calculi that occur with increased incidence
in patients with IBD may also be made.

Contrast Radiologic Studies

Contrast studies will more frequently be used in the patient
with CD than UC because of its predisposition for small
bowel involvement. For the colitic patient, whether caused by
CD or UC, colonoscopy is usually the preferred study,
frequently obviating the need for barium enema. However, a
double-contrast barium enema may still be used to discover or
delineate extent of disease in the patient with GI symptoms,
especially when caused by CD. Colonic contrast studies in the
CD patient can show segmental disease, strictures, and fistu-
las. Reflux into the terminal ileum occurs in approximately
85% of patients and can reveal ileal disease more effectively
than small bowel follow through because of less superposition
of intestinal loops. When fistulas or near obstructing strictures
are suspected, a water-soluble dye, such as Gastrografin is
preferred. This minimizes the complications associated with
possible extravasation of the dye if a fistula or intestinal per-
foration is present or subsequent impaction of barium if
passed proximal to a stricture. Not infrequently in the patient
with CD, an unsuspected rectal fistula tracking to a diseased
terminal ileum is found on rectal contrast study (see Figure
39-3, below). Such a fistula can be easily missed on
colonoscopy because it originates with the diseased terminal
ileum and the rectum infrequently has other evidence of CD.

The difficulty of reaching the small bowel using fiberoptic
instruments results in the common use of small bowel contrast
studies to assess the degree of CD involvement of the small
bowel. Small bowel series can effectively show areas of stric-
turing and upstream dilatation but may be difficult to perform
or interpret because of slow intestinal transit from strictures,
overlying loops of bowel, and pain associated with compres-
sion spot views (Figure 39-2). Enteroclysis is preferred over
simple small bowel follow through, although its need for the
placement of a naso-intestinal tube makes patient cooperation
and satisfaction with this study much less. High-density bar-
ium must be used as the contrast agent, because water-soluble
dyes rapidly dilute out in the small bowel, making detailed
assessment of the intestinal mucosa difficult. After placement
of the nasal tube beyond the pylorus, relatively small boluses
of barium are injected that coat the walls of the intestine and
then air is insufflated distending the bowel allowing detailed
examination of the mucosa. Repetitive infusions of dye and
air, with subsequent spot compression films, can result in
remarkable detail being revealed but results are clearly
dependent on operator expertise and patient cooperation.

GI contrast studies surpass computed tomography (CT) for
detecting enteroenteric and enterocolic fistulas.51 The discov-
ery of an enteric fistula can be made when orally consumed
contrast material is seen in a distal portion of bowel without
illuminating intervening intestine, such as can occur with ileal
disease fistulizing into the rectum. Sometimes the dye will
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TABLE 39-3. Truelove and Witts UC activity index

Mild Severe

Bowel frequency/24 hours <4 >6
Blood in stool + +++
Fever Absent >37.5
Pulse <90 >90
Hgb >75% nL <75% nL
ESR <30 >30

FIGURE 39-1. Plain radiograph of a patient with worsening symptoms
of ulcerative colitis. Note the ahaustral left and transverse colon,
signs of small bowel ileus and enlarged (“mega”) transverse colon.



directly illuminate the fistula or involved organ, such as the
bladder, as it tracks from the bowel, whether the contrast is
given orally or rectally (Figure 39-3).

Sinography or fistula-gram can be used to delineate the
path or origin of fistulous disease in CD patients, whether
involving the abdominal wall or perineum. Such studies can

also be done via the drainage catheter after percutaneous
drainage of an abscess to document intestinal communication
and, again, should be done with water-soluble contrast. Such
anatomic localization assists in directing subsequent surgical
care (especially when fistulous disease involving the urinary
tree is found) and assessing response to therapy.

Retrograde studies through a stoma, especially an
ileostomy, can provide very good evaluation for disease. The
effectively foreshortened intestine allows better delineation of
disease with less overlapping bowel loops and better double-
contrast definition.

Computed Tomography

Abdominal and pelvic CT is probably the most frequently
obtained study in the acute work-up of patients with IBD,
especially CD. Such studies should be done with orally
ingested low-density barium or iodinated contrast material
that has been allowed to traverse the entire GI tract. Because
of strictures or slow transit time, rectal administration of con-
trast will sometimes be necessary. CT scanning is especially
useful for delineating enterovesical or colovesical fistulas and
scans should be obtained before administering intravenous
contrast, as contrast originating from the bowel will be seen
in the bladder defining the fistula. Air within the bladder
without prior instrumentation is also a very sensitive sign
defining the presence of a fistula.

The great advantage of CT is its ability to look at the entire
thickness of the intestine and its adjacent structures. Thus,
thickened intestine, phlegmon, abscess, air in extraintestinal
structures, and fistula formation are signs of CD that can be
found on CT scan (Figure 39-4). Percutaneous drainage of
abscess collections done under CT guidance can also be per-
formed. Although less frequently performed for UC, CT
findings that can be seen include increased perirectal and
presacral fat, inhomogeneous areas of colonic thickening,
target or “double halo” sign of the colon, and changes
consistent with cancer development such as strictures or
mass lesions.51

Magnetic Resonance Imaging

Magnetic resonance imaging (MRI) is playing an increasing
role in the evaluation of IBD patients. Intestinal CD can be
identified simply by thickened bowel loops on conventional
MRI. MRI differs from CT, however, in that the intensity of
T2-weighted signals from areas of disease correlate with
severity of inflammation, especially after gadolinium admin-
istration. Such signal intensity in both the mesentery and
bowel decreases with resolution of acute inflammation and
may hold promise for monitoring the response of patients to
medical therapy.52,53

MRI’s value in defining perineal disease in the CD patient
approaches, and may exceed, that achieved with examination
under anesthesia.52,53 Endorectal coil placement may improve
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FIGURE 39-2. Small bowel follow through contrast study showing
terminal ileal stricturing disease, with displacement of adjacent
bowel loops caused by ileal thickening.

FIGURE 39-3. Colonic contrast study in CD patient showing complex
fistulizing disease. Contrast is present in the proximal, diseased
ileum and air and contrast in the bladder because of fistulizing
disease.



sensitivity but is infrequently necessary and sometimes
impossible in the diseased anus. Intravenous injection of
gadolinium highlights the fistula tract, and combined with
MRI’s ability to accurately define soft tissue anatomy, can
result in remarkable delineation of disease.54,55 MRI testing is
expensive, however, and is probably unnecessary in the con-
ventional perineal CD patient because an examination under
anesthesia performed by a competent surgeon is usually as
accurate and can also provide simultaneous treatment.56

However, MRI is finding a role in reassessing the failed
patient for unrecognized pathology and, more recently, in
defining whether medical treatment with infliximab has truly
healed a patient’s fistulous disease. Several studies using
gadolinium-enhanced MRI have shown that many fistulas that
respond to exclusive medical management are, in fact, still
present but quiescent.57,58

Ultrasound

The role of ultrasound in IBD is presently very limited.
European centers are more familiar with its use for assessing
the GI tract in IBD patients where it is sometimes used to lon-
gitudinally follow a patient’s response to therapy. In the hands
of an experienced operator, so-called transabdominal bowel
sonography (TABS) can look for bowel wall thickening, fistula
formation, and can even assess functional effects of strictures
by observing bowel peristalsis and distention in the vicinity of
such pathology.59 This method of noninvasive intestinal evalu-
ation has not gained wide popularity in the United States.

Intrarectal ultrasound can be used to document and map
perianal fistula formation by injecting a solution of hydrogen
peroxide into the external opening. The resulting bubbles are
easily seen on ultrasound as they outline the path of the fistula
tract. However, such uncomfortable and operator-dependent

techniques of fistula assessment have been largely replaced
by MRI scanning (see above).

Nuclear Medicine

The injection of radionuclide-labeled white cells allows subse-
quent scintigraphic imaging of the abdominal organs and is
increasingly being used as a technique to visualize actively
inflamed bowel. Most techniques use indium111 labeling of
autologous leucocytes that are harvested from the patient,
labeled, and then reinjected. Indium111 has the advantage of a
long half-life that allows scanning at 6, 12, and 24 hours with
any visualized bowel activity as being abnormal. A fixed area
of activity suggests an abscess. Newer techniques using tech-
netium-99m–hexamethylpropyleneamine oxime (HMPAO)
provide for better image quality because of their relatively
selective labeling of granulocytes and also result in a lower
radiation dose to the patient. Some studies using this tracer
have shown very high sensitivity rates, but specificity is less
because of its inability to differentiate between IBD and infec-
tious causes of disease.60 The advantage of such radionuclide
scanning techniques relate mostly to their ability to differenti-
ate between inflamed versus quiescent disease and their use
will probably increase as newer labeling agents are devised.

Endoscopy

Colonoscopy has strongly influenced the diagnosis and eval-
uation of the patient with IBD. It is the study of choice for the
patient with suspected UC because it can directly visualize
the entire extent of the disease process. It is similarly relevant
for CD when involving the colon, and can also be used to
intubate and evaluate the terminal ileum. Most significantly,
colonoscopy provides biopsies, which allows a tissue diagno-
sis to be made by the pathologist. There are numerous indica-
tions for colonoscopy in the IBD patient (Table 39-4) and it
has a significant role in both medical and surgical treatment.
The gross appearance of the colon as seen on colonoscopy
can frequently differentiate between CD and UC (Table 39-5).
Its use in the patient with severe disease is controversial.
Although studies exist suggesting it can be safely done in the
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FIGURE 39-4. CT scan of CD patient with severe terminal ileal thick-
ening and early abscess formation under anterior abdominal wall.

TABLE 39-4. Indications for colonoscopy in IBD
● Diagnosis: –Gross appearance

–Tissue biopsy
● Disease extent
● Disease complications: –Fistulas

–Stricture
–Bleeding

● Preoperative “staging”
● Monitor response to therapy
● Stricture management: –Biopsy

–Dilatation
● Cancer surveillance



severely colitic patient, the risk of perforation caused by
insufflation, biopsy, or mechanical bending of the scope is
generally acknowledged as being high and thus colonoscopy
is generally avoided in the acute setting. However, such
severely ill patients still need endoscopic evaluation to rule
out concurrent diseases such as pseudomembranous or
cytomegalovirus-induced colitis. Rigid or flexible procto-
scopic evaluation is thus recommended, with biopsies done in
the lower rectum below the peritoneal reflection to minimize
the risk of free perforation.

The flexible sigmoidoscope is conveniently used for the eval-
uation of the unsedated office patient, but is limited by its 65-cm
length to visualizing the colon up to approximately the splenic
flexure. This can often be adequate, however, and in the case of
UC, definitive. In the patient with typical presenting symptoms
of bloody diarrhea and tenesmus, a flexible sigmoidoscopy with
biopsies and stool culture for pathogens and ova/parasites may
complete the work-up and make the diagnosis.

There is an increasing experience with through-the-scope
(TTS) pneumatic dilatation of colonic or ileocolonic strictures
in CD. The technique incorporates repetitive insufflation of
the TTS balloon for 15- to 60-second periods, with the larger
balloons (25 mm) being associated with more patient pain and
complications than the smaller ones (12 mm). In a prospective
study of 55 patients, long-term success (mean follow-up of
34 months) with complete relief of obstructive symptoms
was achieved in 62% of patients whereas 19 (38%) required
operation and six (11%) suffered a perforation.61

Upper endoscopy or esophagogastroduodenoscopy (EGD)
will infrequently be used in the management of CD because
gastroduodenal CD occurs in less than 5% of patients. When
CD does affect the stomach or duodenum, however, strictures
are common and therapeutic dilatation and biopsies to evalu-
ate for malignancy via EGD are necessary. More frequently,

EGD is useful in the evaluation of the differential diagnosis of
upper abdominal pain or dysphagia in the IBD patient.
Esophageal candidiasis brought on by immunosuppression,
duodenal or gastric ulcerative disease caused by steroids or
reflux disease from downstream partial obstruction all occur
with increased frequency in the IBD patient and is well eval-
uated by EGD. So-called push enteroscopy using specially
designed flexible scopes has been developed to improve
access by the endoscopist to the jejunum, but its use is very
limited. The preferred study for evaluation of small bowel CD
is still small bowel contrast follow through or enteroclysis.

Wireless Capsule Endoscopy

Wireless capsule endoscopy (WCE) is a recent unique devel-
opment for the visualization of the small bowel. An 11 × 26
mm capsule is swallowed that transmits two video images
per second to a receiver worn on the belt. Over the 8-hour bat-
tery life of the device, more than 50,000 images are transmit-
ted and stored which are subsequently evaluated at 25 frames
per second by dedicated software and the human eye. Subtle
small bowel lesions, usually out of the reach of the colono-
scope or upper endoscope, can be appreciated. Its role in CD
is still being clarified, but criteria for its use include the rec-
ommendation of prior colonoscopy and intubation of the ter-
minal ileum. Many studies using WCE have found CD in this
most common of regions that can be easily reached by a
colonoscope obviating the need for the more expensive WCE.
In addition, a small bowel contrast series is also necessary
because the size of the capsule may cause it to impact at a
stricture precipitating acute bowel obstruction requiring sur-
gery. Other problems include its limited battery life in patients
with slow transit, the inability to biopsy, and its imperfect
localization of identified lesions. Nonetheless, this technol-
ogy provides an added and potentially more sensitive tool in
the diagnosis and management of patients with CD.53,62,63

Pathology

Ulcerative Colitis

UC begins in the rectum and extends proximally a variable
distance with the worst disease being distal and the least dis-
ease being proximal. Disease may be limited to the rectum
(ulcerative proctitis), extend to only the left colon, or com-
pletely to the cecum (pancolitis). The terminal ileum may be
inflamed in continuity with the cecum (backwash ileitis).
Disease is in continuity and segmental or “skip” disease does
not occur, although so-called “rectal sparing” or some degree
of patchiness can be seen in the actively treated patient, espe-
cially when enema therapy has been given. The gross appear-
ance of the inflammatory process depends on the severity and
duration of the disease (Table 39-5). In early disease, inflam-
mation is restricted to the mucosa but in its severest, toxic
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TABLE 39-5. Gross (colonoscopic) features of colitis

UC CD

Early Edema Aphthous ulcers
Confluent erythema Patchy, asymmetric 

erythema
Loss of vascular markings Anal disease:

Waxy skin tags
Linear fissures

Intermediate Granularity Linear serpiginous ulcers
Bleeding Pseudopolyps
Micropurulence Anal disease:

Fistulas
Abscesses

Advanced/late Ulcerations, transmural 
disease Confluent ulcers

Pseudopolyp formation Deep “bear claw”
ulcerations

Purulence Strictures
Variable thinning/ Mucosal bridging

thickening of colon
Mucosal bridging



form it can become transmural and indistinguishable grossly
and histopathologically from CD, with deep ulcerations,
pseudopolyp formation, and variable areas of thickened and
thinned colonic wall.

The histopathologic features of UC are listed in Table 39-6.
There are no pathognomonic features of UC and in its
extreme form it can resemble CD. However, typical UC is
associated with inflammation limited to the mucosa or lamina
propria including relatively uniform crypt distortion and crypt
abscesses. Goblet cell mucin depletion is common and the
inflammatory infiltrate is usually neutrophilic, two features
that distinguish it from CD where mucin depletion is uncom-
mon and the inflammation is usually mononuclear. More
severe UC leads to the entire loss of the crypt with deeper
submucosal and transmural inflammation and ulceration. In
the chronic, more quiescent phase, UC will have mucosal
reconstitution but will still have crypt distortion, foreshorten-
ing, and branching. Inflammation will be variably reduced,
even absent, but when present still relatively uniform in
distribution. Dysplasia in longstanding UC is common but
can only be interpreted in the setting of noninflamed
bowel, because many of its features are common with inflam-
mation, namely, crypt distortion, increased mitotic index, and
nuclear atypia.

Crohn’s Disease

The gross features of CD include its ability to affect any por-
tion of the GI tract, its transmural inflammation, and its
propensity to create fistulas and strictures, including in the
perianal area. Skip lesions are common, resulting in multiple
areas of bowel affected simultaneously with intervening seg-
ments of normal intestine. Diseased bowel may fistulize into
adjacent bowel that is otherwise unaffected, a type of

bystander injury that only requires surgical removal of the
offending segment of intestine with primary repair of the fis-
tula in the remaining, healthy bowel. Serositis is common in
CD, as is fat wrapping or creeping fat, all nonspecific
responses to the transmural inflammation seen. On the
mucosal surface, the earliest changes are aphthous ulcers,
which are tiny white pinpoint lesions representing mucosal
ulcerations in the vicinity of enlarged lymphoid follicles.
These are thought to then enlarge and coalesce into the larger,
deeper, longitudinal serpiginous ulcers often found in CD.
These will have a deep, fissuring appearance and will extend
ever deeper into the bowel wall, infrequently perforating
freely, but instead recruiting an inflammatory response from
adjacent organs that tend to wall off the inflamed bowel and
that can then lead to fistulization. Healing is associated with
granulation tissue and stricture formation, features not usually
found in UC.

Microscopically, the inflammatory infiltrate is frequently
mononuclear and there is minimal goblet cell dropout in the
mucosa. When crypt abscesses occur, they are nonuniform,
affecting some crypts and not others. Vasculitis is some-
times seen (20%) and neuronal hyperplasia is common, both
features that are rarely seen in UC. The classic noncaseating
granuloma is found in 20%–60% of patient biopsies and is
composed of epithelioid and giant cells of the Langhans
type. Granulomas probably wax and wane in their presence
and can also be found in adjacent tissues affected in
continuity, such as bladder, lymph nodes, ovaries, and
perianal squamous epithelial skin tags. Their significance 
is unclear, with some suggesting they indicate a less-
aggressive form of CD.

Indeterminate Colitis

Approximately 10%–15% of colitis patients will have either
clinical or pathologic features that do not allow a clear diag-
nosis of either CD or UC to be definitively made. This is often
attributable to rapidly deteriorating, fulminant colitis, where
even UC can have transmural or irregular mucosal involve-
ment. Sometimes the gross anatomic appearance is compli-
cated by incomplete response to various medications,
especially when delivered transanally as enemas, which can
lead to relative “rectal sparing” and therefore suggest CD over
UC. Frequently, the correct diagnosis involves the judgment
of an experienced clinician who considers not only the
histopathology, but also the clinical characteristics of the
patient, the history of disease progression, and even more sub-
tle data such as serum antineutrophil cytoplasmic antibody
(ANCA) and ASCA testing (see Serum Tests for IBD). More
than half of such indeterminate cases can usually be resolved
with such consideration of the entire clinical picture. This is
especially important in the patient who is a candidate for
pelvic pouch reconstruction, where the results of such surgery
are significantly worse in the misdiagnosed Crohn’s diseased
patient.64
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TABLE 39-6. Histology of IBD

UC CD

Early Crypt distortion, branching Patchy crypt distortion
Goblet cell mucin depletion Minimal goblet cell mucin 
Vascular congestion depletion

(without inflammation) Aphthoid ulcers
Mucosal inflammation

Intermediate Uniform crypt abscesses Focal crypt abscesses
Loss of mucosa with Vasculitis (20%)

retention of crypts
Lamina propria neutrophils Noncaseating granulomas 

(20%–60%)
Mononuclear cell infiltrate

Advanced/late Crypt destruction Transmural inflammation
Neuronal hyperplasia Neuronal hyperplasia 

uncommon common
Deeper submucosa Mucosal and submucosal 

inflammation thickening
Pseudo polyp, mucosal Fibrosis and strictures

bridging
Dysplasia common Dysplasia uncommon



Serum Tests for IBD

Serum tests for IBD can be divided into several categories:
acute phase reactants, nutritional parameters, and inflamma-
tory markers. The prototypic acute phase reactant is the
ESR, which is frequently used, especially in CD despite its
imperfect correlation with disease activity. It is a necessary
component to determine the CDAI (see section above). Some
have suggested ESR correlates better with colitis, either CD
or UC, than small bowel CD. This may be attributable to the
fact that ESR may be normal in CD patients with noninflam-
matory disease who nonetheless may be very symptomatic
because of the presence of “burned-out” fibrotic strictures.65

Conversely, an acute abscess from a longstanding fistula in
ano may increase the ESR without any evidence for flaring of
intestinal disease. Similar difficulties have been encountered
in correlating disease status with other acute phase reactants,
such as C-reactive protein (CRP), orosomucoid (α-1-acid gly-
coprotein), α-1-antitypsin, and α-2-globulin.66 The fecal
excretion of α-1-antitrypsin when measured as a clearance
ratio has some correlation to active intestinal disease but dif-
ficulty with collection methodology makes this test rarely
used. Presently, ESR and CRP are the only two tests fre-
quently used in the clinical arena.

Nutritional parameters are often used to assess the conse-
quence of acute and subacute disease in IBD. Albumin, preal-
bumin, and iron studies (transferrin, serum iron) are reflective
of the combined effects of decreased food intake (to minimize
symptoms), compromised absorption (from inflammation or
surgical shortening of the bowel), and increased losses (from
loss of proteins and blood from mucosal ulceration). B12 is
often decreased in CD patients with ileal disease or after sur-
gical resection. Such nutritional tests are nonspecific, but
extremely valuable in clinical decision making from either a
surgical or medical perspective. Other relevant serum studies
include liver function testing that may reveal subclinical PSC.

Research into the immune regulatory pathways that have a
role in the inflammation seen in IBD has resulted in the identi-
fication of numerous chemokines that are altered in IBD.48

Many of these, including interleukin (IL)-1, IL-2, IL-6, IL-8,
TNF, CD45, soluble IL-2, and interferon-gamma have not been
used beyond investigative protocols for a number of reasons.
Frequently, serum levels of these cytokines do not correlate with
the abnormal levels found in the tissues affected, thus obviating
their use as serum tests. A possible exception may be the solu-
ble IL-2 receptor (sIL-2r). Increased serum levels of sIL-2r seem
to correlate with mucosal inflammatory activity. Levels decrease
with response to therapy in parallel with the CDAI, and high
levels have been predictive of clinical relapse.67

Perinuclear ANCA (pANCA) is an autoantibody found in
the serum of approximately 50%–70% of UC patients but
only 20%–30% of CD patients.68 It does not correlate with
disease activity, but is thought to indicate a more aggressive
disease type, because of its association with patients who are
relatively resistant to medical management and also with

patients who frequently suffer pouchitis after ileal pouch anal
anastomosis.69,70 Another serum antibody, that to a common
yeast, Saccharomyces cerevisiae (ASCA), has been shown to
be present in 50%–70% of CD patients but only 10%–15% of
UC patients. Thus, the measurement of both ANCA and
ASCA is increasingly being used to try to differentiate
between CD and UC when disease is limited to the colon and
confusing features, such as rectal sparing, exist.

Although strictly speaking not a serum test, there has been
the recent discovery of certain genetic mutations as being
associated with CD. The presence of these mutations can be
assayed using the DNA of leukocytes harvested by peripheral
blood draw. Three mutations affecting the NOD2/CARD15
gene on the short arm of chromosome 16 have been identified
as being associated with CD.33,34 The NOD2/CARD15 gene
codes for an intracellular protein that has high binding affinity
for bacterial peptidoglycan and may have a role in innate
immunoresponsiveness to enteric bacteria. Mutations in this
gene are found in approximately10%–30% of CD patients ver-
sus 8%–15% of healthy controls. The relative risk of develop-
ing CD if mutations are carried in both copies of this gene is
10–40 times that of the general population. The presence of
this mutation in a patient with CD is associated with ileal dis-
ease, earlier age of onset, and possibly fibrostenosing charac-
teristics.29,71 Mutations can be easily assayed by polymerase
chain reaction techniques, and holds promise for possibly
predicting responsiveness to medical or surgical therapies.

Evaluation of the Acute IBD Patient

The clinical and laboratory evaluation of the presenting IBD
patient will depend on many factors. Obviously, a good his-
tory and physical examination will focus the clinical caregiver
in one or another area that will then direct subsequent testing
and care. Many of the testing regimens described previously
in this chapter apply to a greater or lesser degree based on
clinical circumstances. There is no one good test for IBD, so
the clinical judgment, experience, and acumen of the physi-
cian is key in patient management. Nonetheless, there are
some basic and fundamental testing regimens that should be
at least considered, if not repetitively performed, whenever
IBD is considered the possible diagnosis. A basic outline of
evaluation of the acutely presenting IBD patient is found in
Table 39-7. It is important to remember that the patient with a
known diagnosis of IBD will frequently still require such 
a basic work-up whenever their disease flares. This is in part
attributable to the recognition that these patients are at signif-
icant risk for the development of a superimposed secondary
diagnosis not infrequently related to iatrogenic causes. These
might include pseudomembranous or cytomegalovirus colitis,
stress- or steroid-induced gastric ulceration, fungal sepsis, or
neutropenia. In addition, a known IBD patient presenting with
worsening symptoms may now have progression of disease or
the development of a directly related complication, such as an
intraabdominal abscess, bowel obstruction, toxic colitis, or
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colovesical fistula. Thus, the studies outlined in Table 39-7
should be regularly considered for the acutely presenting IBD
patient, tempered by the good clinical judgment of the caring
physician.
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C. Diff: Clostridium difficile toxin
SBFT: small bowel follow through
CMV: cytomegalovirus
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Crohn’s disease and ulcerative colitis (UC) are chronic
inflammatory diseases of the gastrointestinal tract, collec-
tively known as inflammatory bowel disease (IBD). IBD
afflicts approximately 1.3 million Americans and seems to
be increasing in frequency in many parts of the world,1 pro-
ducing chronic relapsing symptoms that are associated with
increased morbidity and decreased quality of life. Although
its etiopathogenesis is yet to be fully elucidated, it is thought
to involve a complex interplay of genetic, environmental,
microbial, and immune factors. Since the discovery of sul-
fasalazine’s unanticipated efficacy in UC,2 numerous agents
have been added to the therapeutic “arsenal.” Recent
advances in our knowledge of the immunopathogenesis of
IBD have also opened an exciting new door to biologic
therapy. Pharmacotherapy remains the cornerstone of IBD
management, with most patients requiring lifelong therapy
because of the chronicity of the disease and its typical 
onset before 30 years of age.3 Surgery is usually reserved
for treating medically refractory disease or specific com-
plications. With the exception of curative proctocolectomy
in UC, neither medical nor surgical therapy can offer 
a cure for IBD. Therefore, the aims of therapy are to con-
trol symptoms, improve quality of life, and minimize 
short- and long-term complications of both the disease and
its therapy.

An important principle in the medical therapy of IBD is
that there are two phases to treatment: inducing symptomatic
remission of active disease and maintaining this remission for
the long term. Establishing the anatomic extent and clinical
severity of disease is essential to guiding the therapeutic
approach. Other important considerations include patient
response to previous or current treatment, presence of com-
plications, and side effects of the pharmacologic agents.
Tailoring treatment according to the patient’s unique needs
and preferences has an important role in enhancing treatment
adherence, which is crucial to an optimal long-term outcome.
Therapeutic strategies continue to evolve with advancing
knowledge, and this chapter details the current approach to
medical treatment in IBD.

Medical Management of Crohn’s Disease

Crohn’s disease, a form of chronic idiopathic IBD, is mani-
fested by focal, asymmetric, transmural, and, occasionally,
granulomatous inflammation affecting any part of the gas-
trointestinal tract, from mouth to anus. The incidence in the
United States and other Westernized countries is estimated at
5/100,000 with a prevalence of 50/100,000. Although any age
group can be affected, diagnosis is usually made in the second
and third decades of life.

This section will cover both the induction and mainte-
nance phases of medical treatments for Crohn’s disease,
with therapeutic strategies organized according to disease
severity. Special mention will be made of the role of inflix-
imab, because this has now become standard therapy for
management of moderate–severe and fistulizing Crohn’s
disease. Areas of particular interest to our surgical col-
leagues will then be discussed including medical manage-
ment of perianal fistulae, indications for surgery, and
medical strategies to reduce postoperative recurrence of
Crohn’s disease.

Induction Therapy for Crohn’s Disease

Mild–Moderate Crohn’s Disease

Patients with mild–moderate Crohn’s disease are generally
ambulatory and tolerate liquid and solid intake. These patients
typically do not have severe abdominal tenderness, inflamma-
tory masses, bowel obstruction, weight loss of >10%, and are
not manifesting signs of systemic toxicity [e.g., fever
(>37.5°C), tachycardia (>90/minute), anemia (<75%) of nor-
mal value, an increased erythrocyte sedimentation rate (ESR)
(>30 mm/hour)].4 Aminosalicylates and antibiotics are the
mainstay of therapy for mild–moderate Crohn’s disease,
although the topically acting steroid, budesonide, is increas-
ingly being used as a drug of choice for mild–moderate
disease, with minimal side effects.



Sulfasalazine (Azulfidine®) was the first aminosalicylate
trialed in the 1970s and 1980s. It was proven to be beneficial
over placebo in the treatment of ileocolonic and colonic
Crohn’s disease when given in doses of 3–6 g daily, with
40%–50% of patients achieving clinical remission.5

Sulfasalazine, is a compound consisting of sulfapyridine and 
5-aminosalicylic acid (5-ASA, also known as mesalamine)
attached by an azo bond that is cleaved into the active moiety,
5-ASA and its carrier molecule, sulfapyridine, by colonic
bacterial azo-reductases and hence has minimal efficacy in
Crohn’s disease of the small bowel.2 Its use is also limited by
more side effects at higher doses secondary to the systemic
absorption of sulfapyridine. Slow acetylators are more apt to
develop intolerance, including headache, nausea, vomiting,
and dyspepsia, whereas dose-independent hypersensitivity
reactions include fever, rash, pneumonitis, hepatitis, pancre-
atitis, hemolytic anemia, bone marrow suppression, and
reversible sperm abnormalities. Sulfasalazine also impairs
folate absorption and patients receiving sulfasalazine should
receive daily folic acid (1 mg/day) supplements.

Because of these limitations with sulfasalazine, newer for-
mulations of 5-ASA or mesalamine were developed that min-
imized side effects and utilized varying drug delivery systems
to deliver the active drug intact to the mucosa of the small
bowel and colon. Delayed-release formulations of mesalamine
include Eudragit-S coated mesalamine (Asacol®) that releases
5-ASA in the terminal ileum and cecum at pH 7, and Eudragit-
L–coated mesalamine formulations (Salofalk®, Mesasal®,
and Claversal®) that releases in the mid-ileum at pH 6.
Pentasa® (a sustained-release formulation of mesalamine
microgranules enclosed within a semipermeable membrane of
ethylcellulose) is designed for controlled release throughout
the small and large intestine, beginning in the duodenum.
Newer azo-bonded formulations designed for release in the
colon include the 5-ASA dimer, olsalazine (Dipentum®), and
balsalazide (Colazal®), which is composed of 5-ASA mole-
cules azo-bonded to 4-aminobenzoyl-β alanine. Mesalamine
in doses of 3.2–4.0 g daily is well tolerated and has been suc-
cessful in inducing remission in 40%–50% of patients with
mild–moderate Crohn’s disease. However, results of clinical
trials have produced conflicting results, and there have been no
adequately powered trials to date comparing mesalamine with
sulfasalazine in Crohn’s disease.6 The use of rectal
mesalamine, although frequently used for left-sided Crohn’s
disease, is not supported by evidence from clinical trials.

Antibiotics are an alternative first-line therapy in
mild–moderate Crohn’s disease, and seem to work better in
patients with colonic rather than small bowel disease.
Metronidazole, when compared with sulfasalazine in a
crossover trial, had initial similar efficacy, although more
patients who failed sulfasalazine therapy responded when
“crossed over” to metronidazole than vice versa.7 Side effects
to metronidazole include a metallic taste, and most impor-
tantly peripheral neuropathy that can be irreversible, when
administered long term in doses of >1 g/day.8

A more effective and possibly better-tolerated alternative to
metronidazole is ciprofloxacin in doses of 1 g daily. Trials
using this dose show it to be equally efficacious to
mesalamine, 4 g/day, with approximately 50% of the patients
entering clinical remission.9 In uncontrolled trials, combina-
tions of ciprofloxacin and metronidazole have yielded supe-
rior results to using either agent alone.10,11

Controlled-release oral budesonide is the only Food and
Drug Administration (FDA)-approved agent for treating
mild–moderate Crohn’s disease involving the ileum or right
colon. Budesonide is a more potent glucocorticoid than
prednisolone, but has a hepatic first-pass metabolism of
90% such that only 10% reaches the systemic circulation;
thus, steroid side effects are greatly minimized.12 When
administered for 8–12 weeks at a dose of 9 mg/day, budes-
onide led to a higher remission rate than mesalamine,
4 g/day (69% versus 45%), but when compared with con-
ventional corticosteroids the results are conflicting.13 In a
recent metaanalysis of trials comparing budesonide to con-
ventional corticosteroids, budesonide was slightly less
effective than prednisone, but was associated with signifi-
cantly fewer steroid side effects. For a subgroup of patients
with ileocecal disease, however, budesonide induced remis-
sion in 65%–75% of patients.12

Regardless of the treatment strategy chosen, response to
therapy should be evaluated after several weeks; 8–16 weeks
of therapy may be needed for maximal benefits. Patients
achieving remission should be considered for maintenance
treatment; treatment failures should be offered an alternative
first-line therapy or considered for treatment options offered
to patients with moderate–severe Crohn’s disease.

Moderate–Severe Crohn’s Disease

Patients with moderate–severe Crohn’s disease have either
failed therapy for mild–moderate disease, or have significant
systemic toxicity symptoms including fever, weight loss of
>10%, abdominal pain and tenderness, nausea and vomiting
without bowel obstruction, or significant anemia.4 The treat-
ment options for these patients include corticosteroids (pred-
nisone or budesonide), infliximab, and at a relatively early
stage, immunomodulator therapy with either thiopurines or
methotrexate. Antibiotics may also be used for moderate–
severe disease, but only for infectious complications such as
abscesses, fistulae, or when used in conjunction with surgical
drainage procedures. In patients for whom steroids are either
ineffective or contraindicated, infusions of infliximab can
provide an alternative therapy.

Corticosteroids are the mainstay of therapy in moderate–
severe Crohn’s disease and clinical trials with prednisone at
doses of 40–60 mg daily for 8–12 weeks have achieved remis-
sion in 50%–70% of patients.5 In clinical practice, prednisone
is usually initiated at 40 mg daily and is continued at this dose
until remission has been achieved—usually within 7–28 days.
Subsequently, prednisone is tapered by 5–10 mg weekly until
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patients are on 20 mg, and then by 2.5–5 mg weekly from 20
mg until it is discontinued.14

Corticosteroids are neither safe nor effective as mainte-
nance therapy15 and therefore, once steroids are initiated,
maintenance strategies must be simultaneously devised. In
patients with moderately severe ileal or ileocolonic Crohn’s
disease, budesonide 9 mg daily is an effective first-line alter-
native to prednisone. Treatment failures are usually switched
to a conventional corticosteroid.

More than 50% of patients with moderate–severe Crohn’s
disease who are initially treated with steroids will become
steroid dependent or steroid resistant, and may require ther-
apy with an immunomodulator. Patients who smoke and those
with colonic disease are particularly at risk; adjunctive treat-
ment strategies usually are needed.16 No demonstrable bene-
fit has been shown in these patients when combining 5-ASA
therapy with steroid therapy.17

In recent years, steroid-dependent or refractory patients
have been treated with the thiopurines—azathioprine 
(AZA) (2–2.5 mg/kg daily) or 6-mercaptopurine (6-MP)
(1–1.5 mg/kg daily), although dose-response studies for these
agents have not been performed.18 Recently, genetic polymor-
phisms of thiopurine methyltransferase, the primary enzyme
metabolizing 6-MP, have been identified that may allow clini-
cians to more accurately monitor and dose these medications
according to measurements of the metabolites 6-thioguanine
and 6-methylmercaptopurine.19 Prospective studies to assess
the value of this therapeutic monitoring have not been per-
formed.20 The use of thiopurines in moderate–severe active
Crohn’s disease is limited by their slow onset of action—3–4
months; however, their addition to steroid therapy has been
shown to increase remission rates and to allow steroid-spar-
ing.18 Patients on thiopurines require regular complete blood
counts to monitor for leukopenia; these should be performed
every 1–2 weeks initially, and then every 3 months once doses
are stabilized. Despite previous concerns, there is no
increased risk of lymphoproliferative disorders with the
thiopurines and they are considered safe during pregnancy.21

Parenteral methotrexate, in a dose of 25 mg weekly either
subcutaneously or intramuscularly, is an alternative steroid-
sparing agent for patients with moderate–severe Crohn’s dis-
ease. Parenteral methotrexate has been shown to induce
remissions and to be steroid sparing.22 Nausea and asympto-
matic mild increases of liver function tests are the most fre-
quently encountered side effects; more serious side effects
such as leukopenia and hypersensitivity pneumonitis are seen
only rarely. Patients taking methotrexate should be counseled
to avoid alcohol, and this drug is absolutely contraindicated in
pregnancy.

Infliximab is a chimeric monoclonal antibody to tumor
necrosis factor, and is indicated for the induction and mainte-
nance of moderate–severe Crohn’s disease patients who are
not responding to corticosteroids and immunomodulators.23

Infliximab is also effective at reducing the number of draining
fistulae in patients with fistulizing Crohn’s disease.24

Emerging indications for infliximab include maintenance
therapy for luminal25 and fistulizing disease,26 steroid-sparing
in steroid-dependent patients, early use in hospitalized
patients when rapid amelioration of symptoms is desired, and
to curtail some of the extraintestinal manifestations of
Crohn’s disease.27

Generally, infliximab is started at 5 mg/kg for both induc-
tion and maintenance therapy of moderate–severe Crohn’s
disease; some patients in the maintenance phase may require
an increased dose of 10 mg/kg. A three-dose induction regi-
men of infliximab given at 0, 2, and 6 weeks has been found
to be the optimal dosing strategy for several reasons.28 First, a
three-dose induction regimen is at least as good as, if not
superior to, a single-dose induction regimen. Second, a three-
dose induction regimen may be beneficial and allow patients
to develop an immunologic tolerance to infliximab. As a
result, this regimen may reduce the formation of antibodies to
infliximab (previously known as human anti-chimeric anti-
bodies—HACA), and reduce subsequent acute infusion reac-
tions or delayed hypersensitivity reactions, both of which are
at least in part related to these antibodies. In the United States,
the FDA-approved recommended dose is 5 mg/kg given at 0,
2, and 6 weeks as an induction regimen. Reinfusion every
8 weeks is necessary to maintain response in most patients
and is recommended to help reduce the formation of anti-
bodies to infliximab.

Concurrent immunomodulator therapy with AZA, 6-MP, or
methotrexate may also improve outcome by reducing the for-
mation of antibodies to infliximab or reducing the incidence
of acute infusion reactions or delayed hypersensitivity
reactions; most evidence to support this hypothesis is only
anecdotal. Given the risk of reactivation of latent tuberculosis,
all patients should be screened for tuberculosis with tuber-
culin skin testing (and chest X-ray if skin testing is positive)
before initiating therapy with infliximab.27

Severe–Fulminant Crohn’s Disease

Patients with severe or fulminant Crohn’s disease have ongo-
ing symptoms despite oral steroids or infliximab given as an
outpatient and present with high fever, cachexia, persistent
vomiting, or may have evidence of an intestinal obstruction or
an abscess. These patients almost always require hospital
admission and resuscitation with intravenous fluids. Patients
with clinical signs of a bowel obstruction or an abscess
require an urgent surgical consultation, and intravenous
antibiotics should be administered immediately, especially if
sepsis is suspected. If sepsis can be excluded, then high-dose
intravenous steroids should be started at doses equivalent to
40–60 mg of prednisone by either divided doses or con-
tinuous infusion. If patients do not respond to steroids within
5–7 days, alternative therapies such as infliximab,
cyclosporine (CSA), or tacrolimus can be considered.
Currently, there is no evidence base to support the use of these
agents in this setting other than anecdotal experience.
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Responders to parenteral steroids or CSA are then transi-
tioned to an equivalent oral dose, whereas those failing
medical treatments require surgery.4

Management of Perianal Crohn’s Disease

Perianal complications of Crohn’s disease include ischiorec-
tal abscesses and perianal fistulae, and often require surgical
intervention.29 Abscesses require surgical drainage with or
without the placement of setons, whereas fistulae should be
treated at least initially with medical therapy including antibi-
otics, immunomodulators, or infliximab. Asymptomatic,
nondraining fistulae can be safely observed without treatment
once coexisting sepsis has been excluded. Initial medical
treatment of abscesses should be with the antibiotics metron-
idazole or ciprofloxacin. Metronidazole in doses of 10–20
mg/kg is effective in reducing or stopping fistula drainage,
although it seems that continuous therapy is needed to avoid
recurrence, and side effects may be troublesome, especially
peripheral neuropathy. In such cases, ciprofloxacin 500 mg
per os twice a day is a reasonable alternative, or the two
antibiotics can be given as combination therapy.30,31

The next line of treatment for perianal disease should be
with an immunosuppressant agent such as AZA, 6-MP, CSA,
or tacrolimus. Steroids have no role in perianal Crohn’s dis-
ease. There are no long-term controlled trials assessing the
thiopurines for perianal disease, although anecdotal success
has been reported in some 40%–50% patients. Intravenous
CSA is particularly potent; however, symptoms recur as soon
as patients are begun on oral CSA.32 Similarly, oral tacrolimus
is effective, but is also associated with significant nephrotox-
icity at effective doses.33

The role of infliximab in perianal Crohn’s disease deserves
special mention. In a placebo-controlled trial, patients who
had previously not responded to antibiotics, steroids, or
immunomodulators were given 5 mg/kg infliximab at 0, 2,
and 6 weeks. Of these patients, 68% had a positive clinical
response defined as a reduction by half the number of 
draining fistulae, and 55% had cessation of draining of all fis-
tulae. The average duration of closure of fistulae was 12
weeks,24 although maintenance therapy to prevent recurrent
drainage or abscess has been demonstrated to be efficacious
in the same manner as for luminal disease.26 Patients receiv-
ing infliximab for perianal fistulae may benefit from tempo-
rary setons to ensure that recurrent abscess formation is
prevented.

Maintenance Therapy for Crohn’s Disease

Once remission has been achieved, the aim of therapy must
now turn to maintaining this symptomatic improvement.
Whereas corticosteroid therapy is successful in inducing
remission in the majority of patients, it has no role as mainte-
nance therapy in Crohn’s disease, and carries the risk of
steroid dependence.15

After a medically induced remission with corticosteroids,
there is no evidence that aminosalicylates are effective in
maintaining remission, unlike in UC.17 In contrast, the thiop-
urines—AZA (2–2.5 mg/kg) and 6-MP (1–1.5 mg/kg)—have
been proven to be steroid sparing and to maintain medically
induced remission.34 Although the optimal dose and duration
of therapy are yet to be defined, maintenance benefits have
been proven for up to 4 years of therapy.35 For patients who
have responded to 25 mg/week methotrexate as induction
therapy, maintenance benefits using a lower dose of
15 mg/week have been demonstrated, with almost two-thirds
of patients maintaining a steroid-free remission at 1 year.36

Patients on either the thiopurines or methotrexate require reg-
ular monitoring of blood counts and liver enzymes37; hence,
only reliably compliant patients should be chosen for these
therapies. The evidence base for maintenance infliximab ther-
apy is rapidly expanding. In a large, multicenter randomized,
controlled trial involving 573 patients, those patients receiv-
ing 5 or 10 mg/kg infliximab every 8 weeks after a three-dose
induction regimen at 0, 2, and 6 weeks were more likely to
maintain a steroid-free remission at 30 and 54 weeks than
those who did not receive maintenance infliximab therapy.25

Indications for Surgery in Crohn’s Disease

Unlike UC, surgery for Crohn’s disease is not curative, and
yet is required in up to two-thirds of patients at some stage of
their course to improve symptoms and quality of life. The
most common indications for surgery are medically refractory
disease, to avoid medication side-effects, or to treat compli-
cations of disease such as hemorrhage, perforation, obstruc-
tion, or abscess.4 Although surgical resection is usually done,
the disease predictably recurs at the anastomotic site, and
stricturoplasty is a reasonable surgical alternative if previous
small bowel resections place the patient at risk of short bowel
syndrome. Any patient who fails to respond to 7–10 days of
intensive inpatient management should be strongly consid-
ered for surgery. (See Chapter 42 for surgical management of
Crohn’s disease).

Postoperative Prophylaxis for Crohn’s Disease

Postoperative disease recurrence at 1 year after first resection
for Crohn’s disease is seen endoscopically in 60%–80% of
patients and clinically in 10%–20%, with smoking being the
strongest predictive factor for recurrence.38 Luminal factors
also seem to be responsible for disease recurrence, as fecal
diversion prevents recurrence, only for it to recur once conti-
nuity is reestablished.39 Hence, there has been increasing
interest in medical therapies given postoperatively to delay
disease recurrence.40 Most studies are small and short-term,
and have given conflicting results. Aminosalicylates and
metronidazole have both been proven to reduce postoperative
recurrence in certain subgroups of patients, particularly
those with isolated ileal disease. A metaanalysis of six trials
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evaluating mesalamine at various doses for this purpose
showed that the risk reduction for endoscopic recurrence was
18% and for clinical recurrence was 10%, although no dose
response was established.41 Metronidazole (20 mg/kg) given
for just 3 months from the time of ileal resection reduced clin-
ical relapse versus placebo at 1 year from 25% to 4%,
although many patients would have difficulty managing such
high doses of the drug for longer periods.2,42 Similarly,
ornidazole administered for 12 months can also reduce endo-
scopic and clinical recurrences but, unfortunately, also is
poorly tolerated by many patients. More recently, giving 
6-MP 50 mg daily has been shown to be more effective than
either mesalamine or placebo at reducing relapse; larger trials
are needed to further validate these results.43

Thus, at present, there are no consistent recommendations
regarding medical therapy after surgical resection for Crohn’s
disease. Many patients with longstanding strictures have a
good postoperative prognosis, whereas patients with rapid
progression of perforating complications and smokers have a
worse prognosis. All patients should be advised to stop smok-
ing. The choice of a specific postoperative recommendation
requires some estimate of the patient’s risk of recurrence as
well as a thorough discussion with the patient regarding risks
and benefits of medical therapy attempting to reduce the risk
of clinical disease recurrence.

Medical Management of UC

In contrast to Crohn’s disease, UC is characterized by diffuse
mucosal inflammation that is limited to the colon. It invari-
ably affects the rectum, and may extend proximally in a dif-
fuse, continuous, circumferential pattern to involve part or all
of the large intestine. The incidence is estimated at
2–14/100,000 person-years, affecting approximately 690,000
individuals in the United States, with a peak incidence in the
third decade of life.1

This section will discuss the induction and maintenance
phases of medical treatments for UC, with therapeutic strate-
gies organized according to disease severity. Similar to
Crohn’s disease, the clinical goals for UC are to induce and
maintain remission. The anatomic extent and clinical severity
of disease help guide the therapeutic approach.

Induction Therapy for UC

Patients with UC typically present with bloody diarrhea, rec-
tal urgency, and tenesmus. The primary goal of therapy is to
induce clinical remission and promote mucosal healing.14

Clinical remission is achieved when the inflammatory symp-
toms of diarrhea, bleeding, passage of mucopus, tenesmus,
and urgency resolve, and with patients’ renewed ability to dis-
tinguish gas from feces. In endoscopic remission, there is
regeneration of an intact mucosa with a visible submucosal
vascular pattern, without ulceration, significant friability, or

granularity. Pseudopolyps, mucosal bridging, and areas of
“atrophic mucosa” with distorted vasculature represent previ-
ous episodes of severe inflammation. Histologically, remis-
sion is characterized by the absence of neutrophils in the
epithelial crypts, although it is not customary to perform
biopsies to confirm histologic remission.44

Clinical remission usually precedes endoscopic healing,
which usually precedes histologic remission. To successfully
begin maintenance therapy, it is imperative to achieve clinical
remission; failure to do so virtually guarantees a relapse, with
the need to reinstitute intensive and sometimes more aggres-
sive inductive treatment. It has also been demonstrated that
failure to achieve endoscopic remission and the presence of
residual polymorphonuclear leukocytes in the epithelial
crypts are predictors of disease relapse.45

Therapies for inducing remission are based on the anatomic
extent of disease and clinical severity. Proctitis and distal coli-
tis refer to inflammation limited to below the splenic flexure,
and thus amendable to the reach of topical and oral therapy. In
extensive disease, the inflammation extends proximal to the
splenic flexure and requires systemic medication.
Supplementary topical therapy is often beneficial to treat
prominent rectal symptoms of urgency or tenesmus. Disease
severity is classified as mild, moderate, severe, or fulminant.
Patients with mild disease have less than four stools daily, with
or without blood, no systemic signs of toxicity, and a normal
ESR. Moderate disease is characterized by features of both
mild and severe disease. Severe disease is characterized by
more than six bloody stools per day, abdominal tenderness
with signs of systemic toxicity including fever (>37.5°C),
tachycardia (>90/minute), anemia (<75% of normal value),
and an increased ESR (>30 mm/hour). Fulminant colitis is
manifested by more that 10 bloody stools per day, anemia
requiring transfusion, signs of systemic toxicity, abdominal
distension, and tenderness.46 For patients with mild–moderate
UC, oral and/or topical mesalamine is the mainstay of therapy,
whereas topical corticosteroids may be useful in those with
distal disease. Oral corticosteroids are reserved for those with
moderate–severe disease and for those who did not respond to
optimized doses of oral 5-ASA and topical therapies. Patients
with severe colitis or those refractory to maximal oral and top-
ical doses of corticosteroids and 5-ASA should be treated with
intravenous corticosteroids. Failure to show significant
improvement with intravenous corticosteroids is an indication
for intravenous CSA, infliximab or a curative colectomy.

Mild–Moderate Proctitis

From a management standpoint, it is best to separate patients
with proctitis from those with distal colitis. Although both
are amendable to topical therapy, the choice of a topical
pharmacologic agent is guided by the proximal extent of
disease. Patients with proctitis have disease limited to the
rectum, allowing effective topical therapy with suppositories.
Mesalamine suppositories 1–1.5 g/day (Canasa®) either
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nightly or in divided doses are highly effective for proctitis up
to 20 cm, and superior to oral 5-ASA therapy47 and to topical
corticosteroids. The proportion of patients achieving remission
increases with the duration of treatment and is not dose
dependent. Response is usually seen within 2–3 weeks, with
higher response rates (63%–79%) at 4–6 weeks.48 In patients
not responding to rectal mesalamine alone, combination ther-
apy with a topical corticosteroid (foam or enema) is better than
either therapy alone.49 Oral mesalamine may be given to those
patients failing topical therapies or as an alternative for those
who are unable to tolerate topical therapy, but higher dose reg-
imens are usually required. Systemic corticosteroids are rarely
required in patients with ulcerative proctitis and should only
be reserved for patients with severe or refractory disease.

Mild–Moderate Distal Colitis

Topical 5-ASA is the treatment of choice for patients with dis-
tal colitis and achieves higher response rates than topical cor-
ticosteroids or oral 5-ASA therapy. Remission rates increase
with the duration of therapy (63%–72% after 4 weeks) and
are independent of dose; there are no apparent advantages of
giving doses greater than 1 g/day.48 Treatment is initiated with
nightly mesalamine enema 4 g/60 mL (Rowasa®) adminis-
tered at bedtime. Although topical 5-ASA is the most effec-
tive therapy for distal colitis, compliance may be difficult.
Generally, mesalamine suppositories are easier to retain
because of their smaller volume and more viscous state.
Retention of mesalamine enemas is more difficult and may be
associated with leakage and occasional abdominal discom-
fort. Mesalamine gel and foam formulations are easier to
retain, but are not available in the United States. If enema
retention is problematic for patients, loperamide (Imodium®)
may be taken before enema administration to reduce rectal
urgency and improve anal sphincter tone. Alternatively, initial
therapy with mesalamine suppositories will allow for rapid
improvement of rectal inflammation and improve ability to
retain enemas. Smaller volume enemas (30 mL), that are eas-
ier to retain, may also be used to reach the upper rectum,
reserving higher volume suspensions (60 mL) for more prox-
imal spread up to the splenic flexure.

If a response is not seen within 2–4 weeks, an additional
mesalamine enema or suppository may be added in the morn-
ing. Alternatively, combination therapy of mesalamine ene-
mas at night and morning topical corticosteroids [e.g.,
hydrocortisone foam: 80 mg per application (Cortifoam®), or
enema 100 mg/60 mL (Cortenema®)] may be considered,
which is superior to either therapy alone.50 The systemic
bioavailability of rectally administered hydrocortisone
approaches 80% because of low first-pass hepatic inactiva-
tion, and absorption tends to increase as colonic inflammation
is reduced. Therefore, steroid-related side effects may begin
to manifest after 2–4 weeks of treatment.

Newer formulations of corticosteroids, such as budesonide,
are another therapeutic option to treat mild–moderate distal

colitis. Their high first-pass hepatic metabolism markedly
reduces systemic bioavailability, endogenous cortisol sup-
pression,51 and thus reduces the potential for steroid-induced
side effects. A metaanalysis showed that budesonide enemas
(2 mg/100 mL, Entocort® enema) are as effective and offer an
alternative to conventional topical corticosteroids.52 5-ASA
enemas have achieved higher clinical remission rates than
budesonide enemas although both had similar endoscopic and
histologic outcomes.53 Because the budesonide enema formu-
lation is not available in the United States, our approach is to
add budesonide 2 mg tablet into the mesalamine suspensions
for night-time administration. Similarly, a compounding
pharmacist can produce a combination of 2 mg budesonide/
500 mg mesalamine suppository for nightly or twice daily use
in proctitis.

A small proportion of patients have mesalamine hypersen-
sitivity. They may demonstrate worsening of rectal bleeding
and urgency with rectal mesalamine, usually within 3–5 days
of administration. In patients with mesalamine hypersensitiv-
ity, rectal mesalamine should be discontinued, which usually
provides symptomatic relief within 72 hours. Treatment with
topical corticosteroids is usually effective in achieving remis-
sion in this group of patients.

For patients with mild–moderate colitis who are not
responding to topical mesalamine (with or without topical
corticosteroid), oral mesalamine may be added as combina-
tion therapy and is superior to either oral or topical therapies
alone.54 For those who are unable to tolerate or refuse topical
therapy, oral mesalamine is an effective alternative for induc-
ing remission. However, it is not as efficacious as topical ther-
apy because of “right-sided constipation” in patients with
distal colitis, resulting in decreased 5-ASA delivery to the
diseased left colon. Oral corticosteroids are reserved for
patients failing the aforementioned therapy.

Mild–Moderate Extensive UC

When a patient has mild–moderate extensive UC, inflamma-
tion extends beyond the reach of topical therapy and oral
pharmacologic therapy is required. Oral sulfasalazine or one
of the newer 5-ASA formulations is the treatment of choice.
In clinical trials, response rates with oral 5-ASA are similar
for patients with distal and extensive colitis. Sulfasalazine
achieves remission in 64%–80% of patients, at dosages of 2–6
g/day. There is a dose response for sulfasalazine, with larger
doses achieving higher remission rates. Unfortunately, as
many as 30%–40% patients are unable to tolerate higher ther-
apeutic doses because of systemic absorption of the sul-
fapyridine conjugate. Patients on sulfasalazine should also
receive daily folic acid (1 mg/day) supplementation because
of inhibition of folate absorption.

As mentioned previously, the development of sulfa-free 
5-ASA delivery forms have enabled clinicians to deliver
larger amounts of the active moiety without the dose-limiting
systemic toxicity. Effectiveness of these newer 5-ASA
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formulations to induce remission in mild–moderate extensive
UC has been confirmed in a recent metaanalysis.55 Clinical
improvement or remission can be achieved in as many as 84%
of patients with Asacol® (2.4–4.8 g/day), Salofalk®,
Claversal®, Mesasal® (1.5–3 g/day), Pentasa® (2–4 g/day),
olsalazine (1–3 g/day), and balsalazide (6.75 g/day). All of
the newer 5-ASA formulations have similar pharmacokinetic
profiles, are therapeutically equivalent56 and have similar effi-
cacy to sulfasalazine when equimolar doses are used (1 g sul-
fasalazine = 400 mg mesalamine = 1.125 g balsalazide) and a
dose response is similarly observed. Patients who do not
respond to the lower therapeutic dose range within a few
weeks should receive doses at the upper end. Adding topical
mesalamine or a topical steroid can be a useful adjunct and
can help alleviate troublesome rectal symptoms.

The newer 5-ASA formulations are well tolerated and
hypersensitivity reactions are rare. Cases of pneumonitis,
pericarditis, pancreatitis, and idiosyncratic nephritis have
been reported. About 80% of sulfasalazine-intolerant patients
will tolerate mesalamine. Up to 30% of patients on olsalazine
have worsening of diarrhea resulting from increased ileal
secretion, and this dose-related phenomenon usually
improves as the colitis heals. However, mesalamine can rarely
cause hypersensitivity colitis, which is manifested by worsen-
ing diarrhea when 5-ASA therapy is initiated.

Patients with mild–moderate extensive UC not responding to
optimal doses of oral mesalamine (with or without topical
mesalamine) and those with more severe but nontoxic systemic
symptoms will require the addition of oral corticosteroids.
Prednisone at doses of 40–60 mg/day is usually initiated and 
is effective within 1–2 weeks. Oral prednisone demonstrates 
a dose-response effect between 20–60 mg; 60 mg is only
modestly more effective than 40 mg at the expense of greater
side effects.57 Once remission has been achieved, the dose can
be tapered by 5–10 mg every week until the patient is on 20 mg,
and then tapered by 2.5–5 mg every week thereafter, while
maintaining remission with 5-ASA therapy.

Severe UC

Patients with severe colitis that is refractory to maximal oral
treatment with prednisone, 5-ASA, and topical medications
should be hospitalized for further management. Initial patient
evaluation should include blood tests for hematology, a meta-
bolic panel, and total cholesterol level. An infectious process
should be ruled out by stool analysis for ova, parasites, and
Clostridium difficile toxin, fecal culture and sensitivity, and a
rectal biopsy for cytomegalovirus.58 Indiscriminate use of
nonsteroidal antiinflammatory drugs (NSAIDs), anticholiner-
gic agents, and antimotility (e.g., loperamide, diphenoxylate)
should be avoided because of the potential of worsening coli-
tis or inducing toxic megacolon.

The mainstay of treatment for severe colitis is parenteral
corticosteroids in daily doses equivalent to 300 mg hydrocor-
tisone or 48 mg methylprednisolone. There seems to be no

added benefit to using higher daily doses of steroids. Rectal
corticosteroids may be added as adjunctive therapy for those
who are able to tolerate and retain enemas, although no con-
trolled studies have confirmed any incremental benefit. There
are no data concerning the efficacy of 5-ASA in severe colitis
and these may be discontinued, particularly in patients who
were recently started on this therapy.

In the original Oxford experience, patients were treated
with bowel rest, IV steroids, antibiotics, and rectal steroids for
5–7 days, and then assessed for response. Bowel rest and total
parenteral nutrition (TPN) alone have minimal benefit as pri-
mary therapy for acute severe UC.59 Nutritional support
should be provided for severely malnourished patients with
the recognition that enteral nutrition has the benefit of fewer
complications compared with TPN. If patients are nauseated
or vomiting, parenteral nutrition may be required. The routine
use of antibiotics has been shown to have no primary, thera-
peutic benefit in the treatment of severe UC; however, most
experienced centers administer broad-spectrum antibiotics to
patients with fulminant or anticipated transmural disease.60,61

Patients with signs of transmural and fulminant colitis
(fever, leukocytosis, abdominal tenderness, “thumbprinting”
on abdominal radiograph) who are at risk of toxic megacolon
and perforation should be placed on bowel rest and started on
broad-spectrum antibiotics. Abdominal radiograph should be
done to assess for colonic dilation and to look for free air.
Narcotics and anticholinergics, which may worsen colonic
atony and dilation, must be avoided. Because the failure rate
of medical therapy in hospitalized severe UC patients
approaches 40%, they should also be followed closely by an
experienced surgeon. Patients failing to respond to 7 days of
intravenous corticosteroids are unlikely to benefit from pro-
longing this treatment and should either be considered for
intravenous CSA or referred for surgery.62

Patients with toxic megacolon are managed as above. In
addition, the gastrointestinal tract should be decompressed
with the insertion of a nasogastric tube and a rectal tube.
Other maneuvers, such as assisting the patient to roll from a
supine to prone position every 2 hours and a knee-elbow posi-
tion, may help redistribute gas to the distal colon and rectum,
and aid in the expulsion of bowel gas. These patients should
be monitored closely in the intensive care unit for any signs
of deterioration. Serial abdominal radiographs are usually
reviewed every 12 hours and electrolyte abnormalities, such
as hypokalemia that may aggravate colonic dysmotility, are
treated aggressively. Medical therapy may avoid the need for
surgery in up to two-thirds of patient cases.63 Failure to
improve within 72 hours is an indication for surgery; any
clinical, laboratory, or radiologic deterioration on medical
therapy mandates an immediate colectomy.

Intravenous CSA is an effective “rescue” therapy for severe
steroid-refractory UC and acts as a bridge to maintenance
therapy with the slower-acting thiopurines, AZA or 6-MP.64

Patients who are noncompliant, have a history of inadequately
controlled seizures or active infection should not be treated
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with CSA. Hypocholesterolemia (serum cholesterol <120
mg/dL) and hypomagnesemia (serum magnesium <1.5
mg/dL) significantly increase the risk of seizures in patients
treated with CSA. Whereas hypomagnesemia can be cor-
rected promptly, cholesterol levels are far more difficult to
correct, and should be checked early in potential candidates
for intravenous CSA.

Before initiating therapy, the risks and benefits of CSA
therapy should be reviewed in detail with the patient and an
introductory meeting with the surgeons initiated. While con-
tinuing intravenous steroids, CSA is started as a continuous
infusion of 2–4 mg/kg daily. A recent study confirmed the
efficacy of low-dose CSA, which improves its toxicity pro-
file.65 CSA serum levels are obtained every 48 hours, with a
target therapeutic level of 200–400 ng/mL [measured via
high-performance liquid chromatography (HPLC)]. Daily
inquiries should be made regarding symptoms of CSA toxic-
ity such as paraesthesia, tremors, headache, and nausea.
Blood pressure must be monitored and hypertension ade-
quately controlled with a calcium channel blocker. Serum
electrolytes are also monitored for CSA-induced nephrotoxi-
city, hyperkalemia, and hypomagnesemia, and careful atten-
tion given to any evidence of infection, especially at central
venous catheter sites. Clinical improvement is generally seen
within 4–5 days of initiating CSA treatment. Patients who
have not demonstrated a significant improvement within 
7 days of intravenous CSA therapy, or whose condition dete-
riorates during CSA therapy, are candidates for surgery.66

Most recently, infliximab has been used in patients with
refractory67 or steroid-resistant68 UC. Two large trials, ACT I
and ACT 2, have demonstrated efficacy of infliximab dosed at
5 mg/kg at 0, 2, 6 weeks and then every 8 weeks in moder-
ate–severe UC (Sandborn and Rutgeerts, in press) and as a
single dose for severe UC to prevent colectomy (Janerot, in
press). The ultimate positioning of infliximab for UC remains
to be determined.

Maintenance Therapy for UC

The second goal of therapy in UC is to sustain the sympto-
matic improvement of a clinical remission. Clinical remission
is achieved when the following inflammatory symptoms
resolve: diarrhea, bleeding, passage of mucopus, tenesmus,
and urgency. Endoscopic remission implies maintenance of
an intact mucosa without ulceration, friability, or granularity
and histologic remission presumes the absence of neutrophils
in the epithelial crypts. It has been demonstrated that up to
40% of symptom-free patients had an abnormal sigmoi-
doscopy and 90% had microscopic inflammatory activity.69

Aminosalicylates are the primary maintenance therapy to
prevent relapse of remitted UC.70 AZA and 6-MP are useful
steroid-sparing agents for steroid-dependent patients and for
maintaining remission in those patients not adequately sus-
tained by 5-ASA alone.57 Corticosteroids, methotrexate, and
nicotine are ineffective maintenance agents. Prolonged

administration of CSA at a dosage of more than 5 mg/kg daily
is not advisable because of the risk of nephrotoxicity and,
hence, has no role as maintenance therapy.71

Patients experiencing their first episode of proctitis that has
responded promptly to topical treatment may not need main-
tenance medication as long-term remission may persist. If
relapse does occur, there is usually a rapid response to re-
treatment. Rarely, patients with a mild first episode of exten-
sive colitis may opt to be followed without maintenance
medication although the vast majority of patients will require
therapy to prevent relapse.57,71

5-ASA–induced Remission of UC

Remission can be maintained with oral and/or topical 5-ASA
formulations alone after induction therapy for mild–moderate
UC. Once remission is attained, topical 5-ASA is the most
effective maintenance therapy to prevent relapse of distal dis-
ease. Mesalamine suppositories (1–1.5 g/day) and enemas
(1–4 g daily) are effective for patients with proctitis and dis-
tal colitis, respectively. A dose response is not seen above
1 g/daily in distal disease; however, the frequency of admin-
istration is of primary importance.48 An attempt is usually
made to reduce the frequency of topical therapy: initially
every night,36 then every other night, then every third night.72

Most patients can continue on the lowest frequency of topical
therapy that maintains remission and quality of life. The prac-
tice of alternate night dosing or every third night dosing does
not substantially decrease remission maintenance rates.48

Patients who flare after a period of quiescence maintained on
mesalamine suppositories may have disease extension.73

These patients will require repeat endoscopy and if extension
of colitis is documented, oral therapy will be required.

Oral maintenance therapy for distal colitis is less effective
than topical; however, most patients still prefer an oral
aminosalicylate for its convenience, and transitioning to an
oral maintenance regimen can be attempted. Patients requir-
ing a combination of oral and topical 5-ASA to achieve
remission often require combination 5-ASA therapy to main-
tain remission. An attempt to reduce and taper off rectal
mesalamine may be made, but patients who require topical
therapy to improve will usually require some regular
administration of topical therapy to maintain remission. One
study suggested that combination therapy with oral and inter-
mittent rectal mesalamine (twice a week) is better than oral
therapy alone.74

An oral aminosalicylate is the primary maintenance ther-
apy for extensive colitis. A recent Cochrane review affirmed
its efficacy as maintenance therapy in UC.70 In contrast to top-
ical 5-ASA, there is a dose-dependent efficacy in the mainte-
nance effects of all oral 5-ASA. However, sulfasalazine is
often limited by its dose-dependent adverse effects and
although the optimal maintenance dose was determined to be
4 g/day, dose reduction to the lower 2 g/day is recommended
to best balance sulfasalazine’s efficacy and side effects.
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There is currently no evidence to suggest that the newer 
5-ASA formulations are more effective than sulfasalazine, but
they have markedly lower incidence of adverse events, allow-
ing a clinical response with an oral dose of up to 4.8 g/day
without increasing toxicity. In the absence of an extensive evi-
dence base for dosing mesalamine maintenance therapy, it has
been our experience that the optimal maintenance dose is the
same dose required to induce remission. We also administer
oral therapy with aminosalicylates on a twice-daily schedule
to improve compliance. Adherence to therapy is critical to an
optimal long-term outcome, because patients who take less
than 80% of the prescribed 5-ASA have a fivefold increase in
the risk of relapse.75 Risk factors for poor adherence include
being single, being of the male gender, and use of multiple
medications.76

Steroid-induced Remission in UC

Corticosteroids (oral or topical) are ineffective maintenance
agents and should be tapered and weaned off once remission
has been achieved. 5-ASA remains the primary maintenance
therapy after a steroid-induced remission, but will usually
require higher doses equivalent to 2.4–4.8 g of mesalamine
daily. Approximately one-fifth of patients that were treated
with corticosteroids are steroid-dependent at 1 year77; these
patients typically experience a relapse of symptoms when
corticosteroids are tapered below a threshold dose of 15–20
mg/day. Because chronic long-term use of corticosteroids is
unacceptable, patients should be considered for long-term
immunosuppressive drug therapy with the thiopurines or a
curative colectomy. AZA at doses of 2–2.5 mg/kg and 6-MP
at doses of 1–1.5 mg/kg daily are effective steroid-sparing78–80

and maintenance agents81,82 in up to two-thirds of patients.
The thiopurines have a slow onset of action and, while allow-
ing time for them to take effect, patients are typically main-
tained on corticosteroids that are gradually tapered in the
subsequent 2–3 months.

CSA-induced Remission in UC

Steroid-refractory patients achieving remission with intra-
venous CSA are transitioned to oral CSA. The usual pre-
scribed oral dose is twice the daily intravenous dose. In
addition to oral prednisone 40–60 mg/day, AZA (2–2.5
mg/kg/day), or 6-MP (1–1.5 mg/kg/day) is initiated before
discharge. Long-term outcome studies have demonstrated the
importance of maintenance therapy with AZA or 6-MP that
will allow more than half of severe, steroid-refractory UC
patients to avoid surgery in the long term after a CSA-induced
remission.83,84 Because of the risk of opportunistic infection
during the period of triple immunosuppressive therapy,
Pneumocystis carinii prophylaxis with one double-strength
trimethoprim-sulfamethoxazole tablet taken 3 times weekly is
now standard therapy. Patients are followed up closely with
the goal of maintaining CSA blood trough levels in the range
of 150–300 ng/mL (HPLC). Corticosteroids are gradually

tapered within the ensuing 3 months and once adequate time
(usually 3 months) has been allowed for the effect of AZA or
6-MP to “kick in,” CSA is tapered by reducing the dose by
50% for 2 weeks followed by complete withdrawal. A patient
who relapses while on drug taper will usually be referred for
surgery.

Refractory UC Disease

Some patients continue to have active inflammatory disease
despite maximal medical therapy with 5-ASA and steroids,
yet are not so acutely ill as to warrant hospitalization for
intravenous steroids and/or CSA or surgery. Conditions con-
tributing to refractoriness must be excluded: treatment nonad-
herence, concurrent use of NSAIDs, infection, and 5-ASA
hypersensitivity. Concomitant irritable bowel syndrome (IBS)
may masquerade as “refractory” disease; the absence of
inflammatory symptoms (urgency, rectal bleeding, fever), the
prominence of abdominal bloating and cramping, and a nor-
mal flexible sigmoidoscopy aid in the diagnosis of IBS.
Uncontrolled series have demonstrated the value of AZA and
6-MP in achieving remission in these steroid refractory,
chronically active UC patients.80,82,85 It is anticipated that
infliximab will become an alternative option for this subgroup
of patients who do not tolerate or respond to AZA or 6-MP.
Colectomy may be the final option in these patients.

Indications for Surgery in UC

Between 30%–40% of UC patients will eventually require
surgery, with the majority of patients requiring surgery within
10 years of initial diagnosis. Emergent surgery is indicated
when there is massive hemorrhage, toxic megacolon, perfora-
tion, and severe colitis that is unresponsive to medical ther-
apy. Elective surgery is indicated for those with cancer or
dysplasia, failure of or suffering from complications of med-
ical therapy, and rarely to correct malnutrition and growth
retardation in children, and to control debilitating extraintesti-
nal manifestations. Chapter 41 discusses the surgical manage-
ment of UC.

Conclusion

The medical therapy of IBD is a complex and challenging area
that requires close collaboration between the patient, gastroen-
terologist, and surgeon. The concepts or therapeutic goals of
first inducing and then maintaining remission are important to
understand, and different agents are used to achieve these
goals in both Crohn’s disease and UC, albeit with considerable
overlap. Corticosteroids are successful at inducing remission
in both diseases, but they have no role as maintenance agents,
and steroid-sparing agents such as AZA or 6-MP, or
methotrexate in the case of Crohn’s disease, should be added
at the first sign of steroid-dependence. Infliximab is now well
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established in the therapeutic armamentarium for both the
induction and maintenance of remission of luminal and fistu-
lous Crohn’s disease, although its role in UC is yet to be
defined, and awaits the outcome of further clinical trials. CSA
may be an effective “bridge” to induce remission in UC until
therapeutic serum levels of AZA or 6-MP can be achieved, but
is not used for maintaining remission. “Saving the colon at all
costs” can no longer be advocated, because surgery provides a
viable alternative to patients failing medical therapy or in those
experiencing severe complications from either disease and 
can result in prompt symptomatic improvement in suitably
chosen patients.
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Ulcerative colitis (UC) is a diffuse inflammatory disease of
the mucosal lining of the colon and rectum that manifests
clinically as diarrhea, abdominal pain, fever, weight loss, and
rectal bleeding. Because removal of the affected organ is cur-
ative, surgery has assumed a pivotal position in the manage-
ment of these patients. Although removal of the entire
colorectum and permanent ileostomy had been the standard
operation for decades, increased experience with anal sphinc-
ter preservation has demonstrated the feasibility of perform-
ing surgical procedures that spare sphincter function while
still removing all disease. This chapter considers the surgical
alternatives, decision making, and techniques surrounding
these procedures.

Indications for Surgery

The overall incidence of colectomy in a UC patient ranges
from 23% to 45%.1–3 This risk is higher in patients with pan-
colitis than in patients with left-sided disease.1,2 Indications
for colectomy include an acute flare unresponsive to medical
measures, development of a life-threatening complication
(e.g., toxic colitis, perforation, or hemorrhage), medical
intractability, risk of malignancy, disabling extracolonic dis-
ease, and growth retardation in children. During an episode of
acute colitis, the patient should be aggressively treated with
intravenous steroids and bowel rest. The role of parenteral
hyperalimentation in this situation is controversial.
Encouraging results have been reported with the use of
cyclosporine in acute colitis4 yet long-term effectiveness of
this particular treatment modality remains undefined.
However, there is no reported increase in the incidence of
perioperative complications after subtotal colectomy in
patients treated before surgery with cyclosporine.5,6

Patients with life-threatening complications are generally
easy to recognize and define. Nevertheless, these patients are
frequently taking large doses of steroids and may appear
deceptively well; consequently, appreciation of the severity of
the disease and the timing of operation are of paramount

importance. Medical intractability is the most common indi-
cation for operation and may seem difficult to define. In fact,
there is probably no strict definition that a physician can uni-
formly apply. It is important to recognize that medical
intractability is a problem the patient identifies in conjunction
with the physician. Although a physician may believe that
12 months of steroids or other immunosuppressive manage-
ment without complete resolution of symptoms is an adequate
medical trial, the patient must be convinced that surgery is
indicated. Only the patient can decide he or she feels fatigued,
has missed much work or school, or is unable to do things he
or she would like to do because of the systemic effects of
active colitis and its treatment. If the surgeon waits until the
patient has arrived at the conclusion that the disease is not sat-
isfactorily controlled medically, the patient will graciously
accept alternatives the surgeon has to offer. We believe this is
a particularly important strategy for the surgeon to use if the
patient is to be satisfied.

Patients with UC are also prone to the development of col-
orectal cancer. The risk of cancer is relatively low for the first
10 years after disease onset but then begins to increase at a
rate of 1%–2% per year.7 Thus, by the time the patients have
had the disease for 20 years, the cumulative risk of colorectal
cancer may be as high as 20%. The question of timing of sur-
gery for cancer prophylaxis remains controversial. Certainly,
with an established carcinoma, surgical treatment is manda-
tory. More controversial, however, is the management of
patients with dysplasia. Most surgeons contend that during a
surveillance biopsy program, identification of high-grade dys-
plasia by an experienced pathologist is an indication for
colectomy. Patients with low-grade dysplasia should also be
offered colectomy, although nonoperative management of
these patients has been suggested by some because the natural
history of low-grade dysplasia has not been well established.8

Elective colectomy may be indicated for some categories of
severe extraintestinal manifestations of the disease. Persistent
or recurrent monoarticular arthritis, uveitis, or iritis all
respond favorably to colectomy. However, primary sclerosing
cholangitis, ankylosing spondylitis, and sacroiliitis are not



improved by colectomy. The response of pyoderma gan-
grenosum to colectomy is unpredictable.

Growth retardation is a common feature in children with
UC. Contrary to popular belief, steroid therapy cannot be
entirely blamed for delayed growth. Inadequate protein intake
and excess loss in the colon are also contributory.9 A rapid
growth spurt is often observed after definitive surgery.

Emergency Versus Elective Procedures

Operative management of UC largely depends on whether the
surgery is elective or emergent. Under elective conditions, the
four available surgical options are: 1) total proctocolectomy
and Brooke ileostomy, 2) total proctocolectomy and continent
ileostomy, 3) abdominal colectomy with ileorectal anastomo-
sis (IRA), and 4) ileal pouch–anal anastomosis (IPAA). Total
proctocolectomy and Brooke ileostomy has been traditionally
regarded as the optimal surgical approach and remains the
operation with which alternative procedures should be com-
pared. The technique has been well described and the imme-
diate and late results are very satisfactory. Furthermore,
patients avoid any risk for cancer, steroid medications are
eliminated, and physician visits and reoperations are kept to a
minimum. Although quality-of-life studies10 have demon-
strated excellent results, the loss of fecal continence and its
attendant physical and psychologic sequelae continue to be
significant drawbacks of the procedure. In addition, problems
with nonhealing of the perineal wound, and the high inci-
dence of small bowel obstruction and ileostomy revision, are
not to be minimized.

Total proctocolectomy and continent ileostomy couples the
benefit of complete large bowel excision with a reduction in
some of the untoward aspects of an ileostomy, because no
external appliance is needed and the stoma can be placed in a
less conspicuous position on the abdominal wall. Continent
ileostomy can be performed at anytime in UC patients having
previously undergone total proctocolectomy and Brooke
ileostomy if they find a standard ileostomy unsatisfactory.
Because of increased surgical experience and improved surgi-
cal techniques, continent pouch morbidity has decreased
since its initial clinical description. Most patients are ulti-
mately happy with the results of the operation. Nonetheless,
troublesome complications leading to incontinence continue
to plague the postoperative course of a substantial number
of patients.11

There are many attractive features of colectomy and IRA.
The procedure avoids the perineal complications of total proc-
tocolectomy, the risk of sexual dysfunction is minimal, is
technically easy to perform, may provide perfect control of
feces and flatus, and is well accepted by most patients.
However, unlike the three other surgical options, ileorec-
tostomy does not achieve total excision of colorectal mucosa.
Many surgeons have not used this operation for UC, arguing
that more than 25% of patients will require subsequent rectal

excision for persistent proctitis,12,13 a small percentage of
patients will develop cancer in the rectal remnant, and only
half of the patients have satisfactory long-term functional
results. Although we concur that this operation should not be
advised in most UC patients, IRA does have a role in certain
clinical situations. For example, an elderly patient with a long
history of UC who develops a transverse colon cancer may be
well served with an IRA in lieu of total proctocolectomy.
Decisions must be made on an individualized basis, taking
into account the compliance of the rectum and the integrity of
the sphincter mechanism.

IPAA has the attractive features of complete excision of the
colorectal mucosa, avoidance of a permanent intestinal stoma,
continence via a normal route of defecation, and no prospect
for a troublesome nonhealing perineal wound. Continence is
usually preserved and the frequency of defecation is dimin-
ished with incorporation of a pelvic pouch into the operative
procedure. Although the operation is associated with minimal
mortality, the morbidity of this complex procedure is rela-
tively high, and problems such as small bowel obstruction and
pouchitis continue to be a cause for concern.

Under emergent conditions, surgical alternatives are lim-
ited. If the patient is septic, the diseased or perforated bowel
should be removed. If the colon is bleeding, the colon
should be removed. Traditionally, it has been taught that the
rectum should also be removed. However, with the sphinc-
ter-saving alternatives that are currently available, careful
preoperative proctoscopic evaluation to exclude a rectal eti-
ology for the bleeding and a subsequent abdominal colec-
tomy with end ileostomy can be safely performed. A
subsequent procedure can then restore intestinal continuity.
Similarly, with toxic colitis, it is seldom necessary to per-
form a proctectomy at the time of colectomy. In general,
concerns over healing of the perineal wound in these fre-
quently malnourished patients who are taking high-dose
steroids should deter surgeons from doing proctectomy in
the emergent setting. The authors have not found it neces-
sary to use the blow-hole technique of Turnbull, but this is a
philosophically acceptable approach in that it does not pre-
clude subsequent continence-preserving alternatives. This
technique is mainly of historical significance because most
UC patients currently present for colectomy earlier and are
not as nutritionally depleted as when this technique was
frequently used.14

A few technical issues regarding subtotal colectomy in
these patients must be stressed. Mesenteric dissection in the
vicinity of the ileocecal valve should be flush with the colon
to preserve ileal branches of the ileocolic artery and vein.
These branches are necessary to facilitate subsequent con-
struction of an ileal pouch. Distally, it is unnecessary to mobi-
lize the rectum within the pelvis. In fact, dissection of the
sigmoid to the sacral promontory, without violation of pre-
sacral planes, and a Hartmann procedure are recommended.
This has shown to decrease the incidence of pelvic sepsis and
facilitate subsequent pelvic surgery. The colon should be
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transected at the rectosigmoid junction and an intraperitoneal
rectal stump created. Technically, closure of the rectal stump
can be hazardous because the bowel is markedly inflamed and
does not hold sutures or staples well. Bringing the distal site
of transaction out as a mucous fistula, which can be either pri-
marily matured or buried within the abdominal incision15 or
the subcutaneous tissue,16 are alternative techniques to safely
manage the very diseased rectal stump. A transanal rectal
drain may prevent leakage from the diseased Hartmann pouch
closure site.

There is a trend to avoid subjecting patients to multiple sur-
gical procedures and to perform a definitive procedure at the
time of emergent surgery. Although an IPAA can be success-
fully performed in patients undergoing surgery for emergent
complications, the authors believe this generally is not a safe
approach. These patients are usually on high doses of steroids
and are nutritionally depleted. Patients with UC receiving
high-dose steroids (more than 40 mg/day) have a significantly
greater risk of developing pouch-related complications after
colectomy than patients with UC receiving 1–40 mg/day and
patients with UC who are not receiving corticosteroids.8 From
a practical standpoint, surgical options are limited in
emergent situations. Salvage of the patient should be the pri-
mary concern. Abdominal colectomy is safe in these very ill,
nutritionally depleted patients5,15–18 and the procedure does
not preclude any of the other surgical alternatives in the
future. Additionally, the patient is able to live with an
ileostomy and assess its impact on his or her life, thus allow-
ing for an informed decision regarding subsequent conti-
nence-restoring surgery.

Brooke Ileostomy

The preoperative period should include effective patient edu-
cation. A patient must be fully informed of the effects of an
ileostomy on his or her quality of life. An ileostomy visitor,
preferably age and sex matched and who has completely
recovered from surgery, is invaluable during this period.
Resistance to a permanent ileostomy can be tempered by
stressing the beneficial aspects of this operation (e.g., curing
the disease). It is also essential, when possible, to select the
stoma site preoperatively with the help of an enterostomal
therapist. As discussed in Chapter 44, the stoma should be
placed in a flat area away from bony prominences, scars, and
significant skin creases. Attention to these details will ensure
a well-functioning ileostomy.

Operative Technique

A colectomy is performed in the standard manner with the
patient in a modified lithotomy Trendelenburg position. The
proctectomy phase of the procedure is remarkable for keep-
ing the dissection close to the rectal wall, especially anteri-
orly in the area of Denonvilliers’ fascia. Meticulous

dissection to minimize the risk of injury to pelvic autonomic
nerves is essential. Perineal dissection should be performed
in the intersphincteric plane. After the colorectum is
removed, a Brooke ileostomy is constructed.19 An appliance
is then placed over the stoma. Bowel function is expected in
3–6 days.

In some situations, the end of the ileum does not reach 
far enough through the abdominal wall to allow primary
maturation. In these situations, the mesentery is usually
a limiting factor and selection of a more proximal site in
the bowel may allow better mobilization. Alternatively,
a loop-end ileostomy rather than an end ileostomy may
reach more easily.

Postoperative Complications

A proctocolectomy with a Brooke ileostomy is a safe proce-
dure with a predictable long-term outcome. It is, however, not
entirely free of complications. Delayed healing of the perineal
wound is not uncommon and can be quite problematic.20

Failure of the wound to close should prompt investigation to
exclude the presence of retained mucosa, foreign material, or
Crohn’s disease (CD). Sexual complications of proctocolec-
tomy in men are much less common than in patients having a
radical resection for cancer, yet permanent impotence or ret-
rograde ejaculation can occur. Almost 30% of women com-
plain of dyspareunia after this operation, presumably as a
result of perineal scarring.21 Intestinal obstruction is a trou-
blesome complication that can be managed conservatively in
most patients. Gentle irrigation of the stoma is an important
therapeutic maneuver. Prolonged nonoperative treatment
should not be pursued for fear of infarction. Although prob-
lems from the ileostomy have diminished markedly with the
use of modern appliances and the Brooke modification, skin
irritation, stomal stenosis, prolapse, and herniation remain
significant causes of postoperative morbidity. Treatment of
these problems can be as simple as reeducating a patient
about the proper maintenance of the ileostomy. However, up
to one-third of these patients ultimately require operative revi-
sion.22 Despite the fact that these patients have undergone
major abdominal surgery and have a permanent stoma, their
quality of life as measured by validated questionnaires is very
good and similar to that of the general population.10 More
than 90% of patients are happy with their current lifestyle.
However, significant problems do remain. Almost 25% of
patients are restricted in their social and recreation activities,
and nearly 15% of patients who are knowledgeable of alter-
native procedures would consider conversion. In short, the
Brooke ileostomy is generally well accepted, although a num-
ber of patients experience significant psychosocial and
mechanical difficulties.

Current indications for the procedure include elderly
patients, individuals with distal rectal cancer, patients with
severely compromised anal function, and patients who choose
this operation after appropriate education.
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Continent Ileostomy

Physicians involved with patients requiring an ileostomy
should be aware of the continent ileostomy. Although this
procedure is less often performed today, it remains a viable
alternative in patients who have discrete problems with an
appliance. A continent ileostomy is usually reserved for
patients who have failed Brooke ileostomy or those who are
candidates for an IPAA but cannot have a pouch because of
rectal cancer, perianal fistulas, poor anal sphincter function,
or occupations that may preclude frequent visits to the toilet.

Preoperatively, a search for CD using barium examination
of the stomach and small intestine is important. Suspicion of
CD contraindicates construction of a continent ileostomy,
because the risk of recurrent disease in the pouch is increased;
this could necessitate resection of 45 cm of valuable small
bowel and render the patient unable to maintain nutrition.
Obesity and age over 40 years are associated with an
increased risk of pouch dysfunction and represent relative
contraindications to the continent ileostomy.23

The period before surgery must also include an open dis-
cussion with the patient, stressing that although continence is
likely, major complications often occur. These setbacks gen-
erally must be corrected surgically, sometimes leading to
pouch excision and creation of a standard Brooke ileostomy.
The patient must comprehend that by learning to care for and
intubate the reservoir, he or she has an important role in its
functional outcome. Only highly motivated, emotionally
stable individuals should consider this procedure.

Operative Technique

Patients undergoing combined total proctocolectomy/conti-
nent ileostomy have a proctocolectomy performed in the usual
manner. Excision of a very short segment of terminal ileum
and a diligent search for CD during the procedure are essen-
tial. In patients with a standard ileostomy undergoing conver-
sion to continent ileostomy, the stoma is mobilized from the
abdominal wall. Construction of the reservoir in these two
patient groups is then performed in an identical manner.

The technique of constructing a continent ileostomy is
conceptually difficult (Figure 41-1). Using the terminal
45–60 cm of the ileum, an aperistaltic reservoir is created by
making an S-pouch or a folded two-limb pouch originally
described by Kock et al.23 In the classic technique, two 15-cm
limbs of ileum are sutured together with continuous
absorbable sutures to form a pouch. The antimesenteric bor-
der is incised and then folded over to form a reservoir. The
ileum immediately distal to the reservoir is then scarified
with electrocautery and 5 cm of adjacent mesentery is
removed or thinned of fat and intussusception of this termi-
nal 15 cm of ileum into the pouch is performed. The intus-
susception is secured with multiple nonabsorbable sutures
and staples. The end of the ileum is then brought through the
abdominal wall at the preoperatively identified site. Because

no external appliance is required, a continent ileostomy can
be located lower on the abdominal wall for cosmetic reasons.
The stoma is sutured flush with the skin and the pouch firmly
anchored to the posterior rectus sheath. A wide plastic tube
with large openings (i.e., Madina catheter; AStra Tech,
Molndal, Sweden) is placed into the pouch to allow gravity
drainage of the pouch in the early postoperative period. This
tube is occluded for progressively longer periods beginning
10 days after surgery until it can be removed for 8 hours
without distress. At this point, the pouch is significantly
expanded, the tube is removed, and drainage is achieved by
intubating the pouch three times a day.
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FIGURE 41-1. Continent ileostomy. A Three limbs of small bowel are
measured and the bowel wall is sutured together. B After opening the
bowel (see the dotted lines in A), the edges are sewn together to form
a two-layered closure. C A valve is created by intussuscepting the
efferent limb into the pouch and fixing it in place with a linear non-
cutting stapler. (Inset: staples in place on valve). D The valve is
attached to the pouch sidewall with the linear noncutting stapler (a
cross-section of the finished pouch is shown). E After closure of the
last suture line, the pouch is attached to the abdominal wall and a
catheter is inserted to keep the pouch decompressed during healing.



Postoperative Complications

Postoperative complications that occur with sufficient fre-
quency are nipple valve slippage, pouchitis, intestinal
obstruction, and fistula. Nipple valve slippage24,25 occurs
because of the tendency of the intussuscepted segment to slide
and extrude on its mesenteric aspect. Difficult pouch catheter-
ization, chronic outflow tract obstruction, and incontinence
ensue. Because of the frequency of this problem, many tech-
niques other than simple surgical stapling have been
described to stabilize the valve. Wrapping the valve with
prosthetic materials does prevent valve slippage but also is
accompanied by a potentially unacceptably high incidence of
parastomal abscess and fistula formation.11 Despite these
technical modifications, nipple valve slippage remains the
most common complication after continent ileostomy, occur-
ring in almost 30% of patients.11,24,25 Although nonoperative
approaches have been attempted to correct this problem, sur-
gical correction is virtually inevitable. Repair of the existing
malfunctioning valve or creation of a new valve from the
afferent ileal limb is performed.

Pouchitis is recognized in 25% of patients, making this the
second most common postoperative complication after conti-
nent ileostomy.11,23,24 Pouchitis refers to nonspecific inflamma-
tion that develops in the reservoir, and is thought to result from
stasis and overgrowth of anaerobic bacteria. Patients present
with a combination of increased ileostomy output, fever, weight
loss, and stomal bleeding. The diagnosis is made by history and
confirmed by pouch endoscopy. Pouchitis usually responds to a
course of antibiotics and continuous pouch drainage.

Other complications include an incidence of intestinal
obstruction after continent ileostomy of about 5%. Surgical
intervention is mandatory when nonoperative therapy has
been unsuccessful. The incidence of fistulas after creation of
a continent ileostomy is approximately 10%. Fistulas usually
originate in the pouch itself or at the base of the nipple valve.
Pouch fistulas result from dehiscence of suture lines or, rarely,
ileostomy tube erosion. These tracts may close with bowel
rest, parenteral nutrition, and continuous pouch drainage.
Fistulas from the base of the valve lead to incontinence,
because ileal contents bypass the high-pressure zone of the
nipple valve. These fistulas usually arise with tearing of
the sutures anchoring the pouch to the anterior abdominal
wall. Valve fistulas rarely heal without operation. At laparo-
tomy, the valve is excised, the pouch rotated, and a new con-
tinent valve constructed from the afferent tract.

Patient satisfaction with a continent ileostomy is excellent.26

Most patients note a marked improvement in their lifestyle, and
almost all patients work and participate in social and recre-
ational activities without restriction.24 These observations are
understandable in that 90% of patients eventually have total
continence after one or more procedures. However, their enthu-
siasm is surprising considering that complications are quite
frequent and often require major surgical intervention.23,24

The often advertised Barnett modification of the Kock pouch

(Figure 41-2) uses the afferent limb of small bowel to construct
the nipple valve and wraps a portion of the residual efferent
limb around the nipple valve.27 This modification was designed
to reduce the incidence of valve slippage and fistula formation.
Another recently described variation28 is the “T-pouch” in
which a portion of ileum is folded into the side of the pouch
rather than being intussuscepted (Figure 41-3). Theoretically,
this eliminates valve slippage. Unfortunately, there are no con-
trolled data to suggest that either of these modifications is any
better than the standard procedure most centers are using.

Ileorectal Anastomosis

Before the advent of IPAA, abdominal colectomy with IRA
was performed in UC patients who might otherwise have been
offered a permanent ileostomy. Currently, IRA is mainly
considered in patients with indeterminate colitis (IC), in 
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FIGURE 41-2. Barnett continent ileostomy reservoir (BCIR). A Two
limbs of small intestine are sewn together and opened. B The affer-
ent limb is intussuscepted to form a valve and the valve is stapled to
the side of the reservoir. C The pouch is folded back and sutured
closed. Insert shows cross-section of pouch. D Completed BCIR.
The afferent limb of bowel has been divided and reattached to the
apex of the pouch and the efferent limb is wrapped around the valve
to form a collar.



high-risk or older patients who are not good candidates for
IPAA, or if there is mild rectal disease in which rectal com-
pliance remains adequate. The use of the operation may also
be indicated in the teenager or young adult to rapidly regain
good health, avoid a stoma, and return to school or work
quickly. Functional results depend on the level of the anasto-
mosis as well as the state of the rectum. Contraindications to
IRA include a very diseased and noncompliant rectum, dys-
plasia or nonmetastatic cancer, perianal disease, and a
severely compromised anal sphincter.

Postoperative Complications

IRA is a safe operation; mortality is low, particularly when it
is performed as an elective procedure. The early morbidity of
IRA is low, with the incidence of anastomotic leak being
less than 10%, and major sepsis is very uncommon. Sexual

function is well preserved. The overall complication rate is
much lower than that of an IPAA.12 Although the frequency of
defecation after IRA is variable, most patients pass between
two and four semiliquid stools a day. Nocturnal defecation is
quite common, but true incontinence is rare.29

The main concerns surrounding IRA for UC are the long-
term issues regarding cancer risk in the retained rectum and
the incidence of persistent rectal inflammation. The overall
risk of cancer developing in the rectum after IRA approxi-
mates 6%, but this depends on the duration of follow-up.30

Few of these cancers develop less than 10 years after opera-
tion, with most cancers appearing 15–20 years after
operation. Cancer in the rectum after IRA produces few
symptoms and early lesions are not always easily identified at
sigmoidoscopy. Patients being offered IRA must realize the
need for semiannual sigmoidoscopy with multiple biopsies to
detect dysplasia, polyps, or invasive cancer. This recommen-
dation is particularly important in young adults or children
because these patients have the highest risk of developing
cancer and are much more likely to be lost to follow-up.

The rectal stump may be the site of recurrent or persistent
inflammation in 20%–45% of patients. Clinical features
include severe diarrhea, tenesmus, bleeding, and urgency.
Rectal excision is needed in those cases that do not respond to
topical or systemic therapies. About one-quarter of patients
require proctectomy after IRA for severe proctitis.12,13 The
only clinical factor that predicts a successful outcome is the
degree of inflammation in the rectum preoperatively, minimal
proctitis being associated with an excellent prognosis.12 A
great advantage of the IRA is that should a failure occur, other
options remain. Conversion from an IRA to an IPAA may be
required when there is a poor functional outcome because of
poor rectal compliance, persistent and disabling proctitis, and
with development of an upper rectal cancer. If conversion to
IPAA is required, it can be performed safely, although poorer
bowel function may be expected. However, quality of life is
similar before and after conversion in these patients.30

Ileal Pouch–Anal Anastomosis

The most attractive of the continence-preserving alternatives
is the IPAA, which consists of near total proctocolectomy,
creation of an ileal reservoir, and preservation of the anal
sphincter complex. The original operation as described by Sir
Alan Parks included a complete stripping of the anal mucosa
of the anal canal.31 In an attempt to improve functional out-
come, some surgeons32,33 preserve the anal transition zone and
perform a stapled anastomosis between the ileal pouch and
the anal canal immediately cephalad to the dentate line
(“double-stapled” technique). Both of these techniques
remove the colorectum without creating a perianal wound,
preserve innervation to the anus, bladder, and genitals, and
retain the usual pathway for defecation. Preoperatively, the
rectum should be evaluated sigmoidoscopically. Active rectal
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FIGURE 41-3. T-pouch. A Seromuscular sutures approximate the
back wall of the pouch and fix the valve segment to the pouch
through mesenteric windows. B The bowel is opened. C Edges of the
bowel are closed over the valve segment. D The reservoir is folded
in half and closed.



disease requires topical 5-aminosalicylic acid or steroid
enemas to minimize rectal inflammation and facilitate
mucosectomy. The anorectal sphincter mechanism must be
intact to prevent leakage of watery ileal contents. Use of this
procedure in patients with poor sphincter function or fecal
incontinence must be carefully individualized. Preoperative
evaluation also allows the surgeon to be certain that patients
undergoing this operation are highly motivated and willing to
cope with potential postoperative complications.

Operative Technique

After appropriate bowel preparation, the patient is brought to
the operating room and placed in the modified lithotomy posi-
tion. A midline incision is made and the abdomen explored to
rule out evidence of CD. The colon is mobilized in the usual
manner. A few technical points should be stressed. Omen-
tectomy may be inappropriate, because there is a lower inci-
dence of postoperative sepsis when the omentum is preserved.34

Stapling of the distal ileum flush with the cecum is very impor-
tant, as is preservation of the ileal branches of the ileocolic
artery and vein. These vessels provide perfusion of the pouch
after mesenteric division. The pelvic peritoneum is incised and
rectal mobilization begun. Dissection is carried ventrally to the
level of the prostate in men and the mid-portion of the vagina
in women. Posteriorly, the dissection is carried past the end of
the coccyx. Mobilization of the rectum should be flush with

fascia propria to minimize damage to nearby autonomic nerves
traveling to urinary bladder and sexual organs.

Mucosal stripping is performed from a perineal approach.
The use of a Lone Star™ retractor facilitates exposure and
minimizes damage to the sphincter mechanism (Figure 41-4).
A solution of dilute epinephrine is injected into the submu-
cosal plane to facilitate mucosectomy and minimize bleeding
(Figure 41-5). The excised mucosa and remaining proximal
rectum are removed, leaving a short cuff of denuded rectal
muscle distally for about 4 cm above the dentate line.
Attention is then directed toward creation of the ileal reser-
voir. The terminal ileum is aligned in a J configuration and the
pouch constructed with either a continuous absorbable suture
or stapling device (Figures 41-6 to 41-9). Both limbs of the 
J are approximately 15–25 cm in length, the exact length
guided by where the pouch reaches deepest into the pelvis.
The prospective apex of the pouch must reach beyond the
symphysis pubis to accomplish a tension-free ileoanal anasto-
mosis. Selective division of mesenteric vessels to the apex of
a proposed J-pouch will allow for more length (Figure 41-10).
Superficial incision on the anterior and posterior aspects of
the small bowel mesentery along the course of the superior
mesenteric artery, and mobilization of the small bowel mesen-
tery up to and anterior to the duodenum, are two additional
important lengthening maneuvers. The pouch is then pulled
into the pelvis and the anastomosis performed between the
apex of the pouch and the dentate line, approximating full
thickness of the pouch wall to the internal sphincter and anal
mucosa (Figure 41-11). A proximal defunctioning loop
ileostomy is created. One or two suction drains are placed in
the presacral space and brought out through the left lower
quadrant of the abdomen away from the ileostomy site.

In the double-stapled technique, the anorectum is divided by
the abdominal operator approximately 2 cm above the dentate
line using a right-angle linear stapler (Figure 41-12). After the
pouch is created, the anvil of the mid-sized circular stapler
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FIGURE 41-4. Lone Star™ retractor.

FIGURE 41-5. Mucosectomy. A A spinal needle is used to inject
saline solution with epinephrine (1:200,000) into the submucosa
from the dentate line to the levators. A circumferential incision
through the mucosa is made at the dentate line. B A sleeve of mucosa
is dissected free from the internal sphincter using sharp dissection.



device is tied in to the apex of the ileal pouch. Before pro-
ceeding with the anastomosis, integrity of the rectal staple line
is tested using air insufflation. The stapler is placed transanally
and the trocar advanced through the transverse staple line. The
stapler is then closed as the abdominal surgeon ensures that no
extraneous tissues are trapped within the stapling device.

Postoperative management is similar to that in patients who
have had an ultra-low anterior resection or coloanal procedure
protected by a loop ileostomy. Ileostomy output can be quite
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FIGURE 41-7. Ileal J-pouch. Intraoperative photograph showing the
two limbs of the ileum properly oriented using stay sutures.

FIGURE 41-8. Ileal J-pouch. Intraoperative photograph showing appli-
cation of the linear stapler through the apical enterotomy. Note how
the stay sutures are helpful in advancing the bowel over the stapler.

FIGURE 41-9. Ileal J-pouch. Intraoperative photograph showing the
completed J-pouch.

FIGURE 41-6. Ileal J-pouch creation. A The limbs of the ileum are
oriented using stay sutures. B The common wall of the two limbs is
then divided using a linear cutting stapler placed through an apical
antimesenteric enterotomy. C The J-reservoir is then placed within
the rectal muscular sleeve and sutured to the dentate line. (Reprinted
from Veidenheimer MC. Mucosal proctectomy, ileal J-reservoir, and
ileoanal anastomosis. In: Braasch JW, Sedgwick CE, Veidenheimer
MC, Ellis FH Jr, eds. Atlas of Abdominal Surgery. Philadelphia: WB
Saunders; copyright 1991, with permission from Elsevier).



high, because the stoma is more proximal than a traditional
Brooke ileostomy. Patients should be encouraged to keep
themselves well hydrated. In some instances, antidiarrheal
medication is prescribed.

Patients are usually discharged after 7–10 days in the hos-
pital and return 6–8 weeks later to have the temporary
ileostomy closed. Before closure, however, the pouch is thor-
oughly investigated. Digital rectal examination is used to
assess anal sphincter tone and detect anastomotic strictures or
defects. The pouch is examined endoscopically to ensure that
the suture lines are healed, and a contrast study is performed
to detect pouch leaks, fistulas, and sinus tracts. Only after
confirmation that pouch abnormalities are not present is the
ileostomy closed. Sphincter strengthening exercises should be
encouraged in the period leading up to ileostomy closure,
because they seem to improve functional results. In more than
90% of patients, the ileostomy can be closed through a peris-
tomal incision. However, in the remainder, the midline
abdominal incision must be reopened.

Postoperative Complications

Performing an ileoanal anastomosis is safe, with reported
mortality rates ranging from 0% to 1%.35 In distinct contrast
to mortality, however, morbidity after IPAA remains consid-
erable. Small bowel obstruction occurs in 20% of patients and
results from adhesion formation to the large number of raw
surfaces after colectomy and from kinking at the ileostomy
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FIGURE 41-10. Ileal J-pouch. The peritoneum is scored to lengthen
the mesentery. Selective division of mesenteric arcades is used to
produce additional length (Reprinted from Veidenheimer MC.
Mucosal proctectomy, ileal J-reservoir, and ileoanal anastomosis. In:
Braasch JW, Sedgwick CE, Veidenheimer MC, Ellis FH Jr, eds.
Atlas of Abdominal Surgery. Philadelphia: WB Saunders; copyright
1991, with permission from Elsevier).

FIGURE 41-11. Hand-sewn ileoanal anastomosis. A After the pouch
is gently pulled through the anal canal by the perineal surgeon, four
sutures incorporating full thickness of the pouch and a generous bite
of the internal sphincter are placed at right angles to anchor the effer-
ent limb within the anal canal. B The anastomosis is completed by
placing sutures between each anchoring suture. C The mucosally
intact anastomosis is completed.

FIGURE 41-12. Double-stapled J-pouch anastomosis. A The anvil of
a mid-sized circular stapler is tied into the apex of the J-pouch. 
B The anorectum is divided with a stapler within the levator muscles
about 1–2 cm above the dentate line. Adjacent tissue such as the
bladder or vagina must be excluded from incorporation in the staple
line. The integrity of the staple line should be tested with air insuf-
flation through an anoscope. C The perineal operator advances the
mid-sized circular stapler against the anorectal transaction site and
advances the trocar through the transverse staple line. D The anvil
mechanism is positioned onto the rod of the circular stapler. Before
completing the anastomosis, the abdominal operator must prevent
extraneous tissue from being trapped into the stapling device.



site. Most of the obstructive episodes occur in the immediate
period after either procedure. The most important factor pre-
dictive of small bowel obstruction is rotating the ileostomy
180 degrees (as some authors promote to reduce fecal spillage
into the defunctionalized pouch).36 Although an initial trial of
nonoperative therapy is appropriate, surgical intervention may
ultimately be required.

Although the incidence has steadily decreased with
increasing surgical experience, pelvic sepsis still occurs in 
5% of patients after IPAA. Pelvic sepsis may present in the
immediate postoperative period or it may be delayed, mani-
festing as abscess formation (usually presacral) or a perineal
fistula. The symptoms suggestive of early pelvic sepsis are
fever, anal pain, tenesmus, and discharge of pus or secondary
hemorrhage through the anus. Diagnosis is confirmed using
computed tomography or magnetic resonance imaging which
demonstrates the presence of an abscess or of edematous
tissues. Because patients who develop sepsis in the early post-
operative period have a higher likelihood of subsequent pouch
failure,37 an aggressive therapeutic approach should be
adopted in these patients. Although most patients respond to
intravenous antibiotics within 24–36 hours, patients with
ongoing sepsis and an organized abscess should undergo early
operative endoanal or imaging-guided percutaneous drainage.
If drainage of the cavity is unsatisfactory, an attempt should
be made to deroof the abscess and curette the cavity through
the anus, creating a large communication between the abscess
and the reservoir. Sometimes several local procedures are
needed to eradicate sepsis. Rarely, an abdominal approach is
needed.

The reported incidence of ileoanal anastomotic stricture has
varied between 5% and 38%.38–41 This difference depends in
part on the definition of stricture used by different authors. For
some, a stricture is a narrowing of the anastomosis that requires
at least two dilations39,40 whereas, for others, a stricture is nar-
rowing associated with pouch-outlet obstruction and poor evac-
uation that requires repeated dilations. The etiology is usually
anastomotic tension that also predisposes to infection from
leakage. Full mobilization of the mesentery and avoidance of
traction on the reservoir are key technical maneuvers to avoid
stricture formation. Anchoring the pouch to surrounding tissues
may prevent direct tension on the anastomosis itself. Avoidance
of sepsis is paramount to a successful outcome. An apparent
stricture may be noted when digital examination is performed
for the first time after the operation. These asymptomatic, web-
like strictures can be easily disrupted by gentle passage of the
finger. More fibrotic strictures can usually be fractured digitally
but occasionally the insertion of graded dilators under anesthe-
sia is necessary. Operative management usually requires
repeated dilatations yet reasonable function can be expected in
more than 50% of patients.39,40,42 Rarely, a transanal approach
involving excision of the stricture and pouch advancement dis-
tally is necessary.43,44

Anastomotic separation is seen in approximately 10% of
patients. If this complication is recognized during

preileostomy closure contrast studies or as a defect on digital
examination, ileostomy closure should be delayed until com-
plete clinical and radiographic evidence of healing. Local
drainage procedures for an associated abscess or a direct
repair of the separation are sometimes necessary.35 This
aggressive approach will almost always be successful,
allowing ileostomy closure.

The reported incidence of pouch-vaginal fistula ranges
from 3% to 16%.45–49 The patient complains of a vaginal dis-
charge and clinical examination usually demonstrates the fis-
tula. Occasionally, it is only detected by radiologic contrast
enema (pouchogram). It is important to exclude a pouch-
vaginal fistula by careful operative examination of the vagina
as well as the anal canal before closing the defunctioning
ileostomy. The fistula may present before ileostomy closure
or after stoma closure.46 The internal opening is usually
located at the ileoanal anastomosis, but less often it may arise
at the dentate line, perhaps as a form of cryptoglandular
sepsis. Causative factors may include injury to the vagina or
rectovaginal septum during the rectal dissection or anasto-
motic dehiscence with pelvic sepsis. The latter is probably the
major predisposing factor because pelvic sepsis rates are
significantly higher in patients with pouch-vaginal fistula than 
in those without.50 CD has been reported to be more common in
patients with pouch-vaginal fistula, yet is difficult to prove 
in the majority of cases. Management depends on the severity
of symptoms. When these are minimal and acceptable to the
patient, no action or the placement of a seton may be all that
is necessary.47 In those with a clinically significant degree of
incontinence, a diverting ileostomy should be established if
not already present. On defunctioning, sepsis is drained with
or without placement of a seton suture and, once it has settled,
repair is indicated. Simple defunctioning alone does not often
lead to fistula closure.51 Medical therapy is not indicated in
managing these fistulas, although one recent series showed
efficacy of infliximab.52 Surgical options are divided into
abdominal and local procedures. The former includes
abdominal revision with advancement of the ileoanal anasto-
mosis, and the latter fistulectomy with or without sphincter
repair, endoanal advancement flap repair, and endovaginal or
transvaginal repair. The height of the ileoanal anastomosis is
the essential feature that influences the choice of operative
approach. Pouch-vaginal fistula from an anastomosis at or
above the anorectal junction should be approached abdomi-
nally with pouch dissection, repair of the vaginal defect, and
creation of a new ileoanal anastomosis. Several authors have
reported an approximately 80% success rate using this
approach.51,53,54 A fistula arising from an anastomosis within
the anal canal should not be treated with an abdominal proce-
dure because there is not sufficient distal anal canal length to
be clear of the fistula. A local procedure is necessary in such
circumstances and most surgeons have used either an
endoanal ileal advancement flap procedure45,46,48–50 or a trans-
vaginal technique.42,50,55 Although both approaches result in
fistula closure in 50%–60% of cases, the transvaginal repair
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may have an advantage over the endoanal technique because
it allows a direct approach to the fistula without the possibil-
ity of sphincter damage. Pouch-vaginal fistulas complicating
CD are often difficult to treat, recurrence is common, and they
frequently lead to pouch excision.49–51

The most frequent long-term complication after IPAA for
UC is a nonspecific inflammation of the ileal pouch commonly
known as pouchitis.35,56–58 The presence of extraintestinal
manifestations of UC before colectomy, especially primary
sclerosing cholangitis, has been associated with the develop-
ment of pouchitis.56,59 Backwash ileitis does not predict the
ultimate development of pouchitis. High-level expression of
the serologic factor perinuclear antineutrophil cytoplasmic
antibody before colectomy predicts the development of
chronic pouchitis after IPAA.60 The etiology of this nonspe-
cific inflammation is unclear but, as with the continent
ileostomy, may be attributable to an overgrowth of anaerobic
bacteria. Presenting symptoms include abdominal cramps,
fever, pelvic pain, and sudden increase in stool frequency.
Treatment of pelvic reservoir pouchitis relies primarily on the
use of antibiotics such as metronidazole and ciprofloxacin.61,62

A mixture of probiotics can also be used in IPAA patients after
resolution of the acute symptoms to prevent recurrence of pou-
chitis.63 Although these regimens are almost always success-
ful, occasionally steroid enemas or 5-aminosalicylates will be
necessary. Patients with chronic pouchitis should be suspected
of having CD. Uncommonly, an ileostomy with or without
pouch excision is required for severe refractory pouchitis.

The number of bowel movements after successful ileoanal
pouch procedures averages six per 24 hours. It should be
pointed out that most patients are not particularly concerned
with how often they defecate, because most can postpone
defecation to accommodate social and recreational activities.
Major incontinence is very unusual, although minor inconti-
nence to mucus or stool, particularly at night, is observed in
approximately 30% of patients. These patients are managed
effectively with good perianal hygiene and the occasional use
of a perineal pad. Although continence is clearly altered after
pelvic pouch surgery, quality of life is extremely well pre-
served.35,64 To obtain these results, however, approximately
half of these patients regularly take a bulking agent or
antidiarrheal medication to help regulate their bowels. Many
patients also tend to eat less in the evening than at midday to
minimize bowel movements when they are going out or while
sleeping. Total failure, defined as removal of the pouch,
occurs in only 5%–8% of cases and is usually caused by
pelvic sepsis, undiagnosed CD, or an unacceptable functional
outcome. Quality-of-life studies have disclosed that more
than 95% of patients are satisfied with their pouch35,65 and
would not go back to an ileostomy.

Issues related to fertility, pregnancy, and the preferred
method of delivery are of great importance in the female
IPAA patient, many of whom are young and within 
their reproductive years. The ability of women desiring preg-
nancy to conceive after IPAA has been evaluated by several

investigators. Most reports are characterized by small num-
bers of subjects attempting conception after surgery, and
therefore do not permit any conclusions about fertility.66–69

However, two larger studies have shown decreased post-
operative fertility.70–72 The severe decrease in postoperative
fertility was attributed to probable tubal occlusion from adhe-
sions, a phenomenon observed in another study.67 However,
physician recommendations against conception and patient
concerns about having children affected with UC could not be
discounted.70 A second report from the same group on a
different patient cohort found normal fecundity before UC
diagnosis and from UC diagnosis to colectomy. However,
fecundity decreased 80% after IPAA.71 Placement of an anti-
adhesion membrane around the fallopian tubes and ovaries
during surgery may be useful in an attempt to reduce the
incidence of these complications.

The optimal method of delivery remains controversial.
Cesarean delivery decreases the risk of incontinence resulting
from damage to the anal sphincters and yet is associated with
complications inherent to abdominal surgery, including injury
to the pelvic pouch and adhesion formation. Vaginal delivery
may damage the pudendal nerve and the anal sphincter mech-
anism, but it reduces the problems associated with abdominal
surgery and recovery is more rapid. Some short-term studies
have shown the safety of vaginal delivery after IPAA.73

However, vaginal delivery has been shown to cause occult
sphincter damage74 and injury to the innervation of the pelvic
floor in normal females.75 These factors could lead to an
increased risk of fecal incontinence with age, which would be
particularly devastating in a patient with a pelvic pouch.

Controversies

In approximately 10% of colitis patients, there are inadequate
diagnostic criteria to make a definite distinction between UC
and CD, especially in the setting of fulminant colitis.76,77

These patients are labeled as having IC. Several major clinical
concerns remain regarding performance of IPAA for IC,
including a higher rate of perineal complications, develop-
ment of CD, and eventual pouch loss.78,79 Other investigators,
however, have demonstrated acceptable outcomes of this
procedure in IC.80,81 Until the reasons underlying these
discrepant data are uncovered, patients with IC should be
counseled that undergoing IPAA may predispose them to a
higher incidence of pouch-related complications. Although
preoperative clinical factors that can predict those IC patients
at risk for developing pouch complications or CD after IPAA
have yet to be identified, a recent prospective study suggests
that IC patients who express specific inflammatory bowel dis-
ease serologic markers before surgery have a significantly
higher incidence of chronic pouchitis and CD after IPAA than
IC patients who have a serologically negative profile.82

Another debated issue is whether IPAA should be offered
to elderly patients. Two reasons to avoid these procedures in
older patients relate to the higher incidence of anal sphincter
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dysfunction with increasing age and the morbidity of reoper-
ations in these potentially medically more compromised
patients. However, operations for rectal cancer with anasto-
mosis to the anal sphincter are regularly performed in patients
in their seventh and eighth decades, and thus many surgeons
contend that an IPAA should also be made available. Many
groups have demonstrated that IPAA in the elderly patient is
safe and feasible.83,84 It seems that chronologic age should not
itself be used as an exclusion criterion. Pouch procedures are
feasible in suitably motivated elderly individuals who under-
stand the risks and problems of this procedure. Although
bowel frequency remains constant in the first decade after the
surgical procedure,35,85,86 it is unclear what will occur as the
patient continues to age. Perhaps the use of a double-stapled
technique with preservation of the anal transition zone might
improve function over time, but this remains unproven.

Another controversy relates to the use of the IPAA in UC
patients who have an established colorectal cancer. The pres-
ence of distant metastatic disease is generally a contraindica-
tion to IPAA. These unfortunate patients should be managed
with segmental colectomy or abdominal colectomy with IRA
to facilitate early discharge and allow them to spend the rest
of their lives relatively free of complications. Patients with
middle and low rectal tumors, in accordance with basic prin-
ciples of cancer surgery, may not be eligible for this proce-
dure. Radiation therapy, if indicated, should be performed
preoperatively; a pelvic pouch should not be subjected to
radiation because of a high incidence of pouch loss. UC
patients with cecal cancers represent another unique subgroup
of patients. The sacrifice of a long segment of adjacent distal
ileum with its mesenteric vessels may limit positioning of the
reservoir into the pelvis. If a tension-free anastomosis cannot
be ensured, a Brooke ileostomy may be necessary. Studies
examining the use of the ileoanal pouch in patients with
locally invasive cancers of the colon and upper rectum have
been conflicting. In one series,87 UC patients with a carci-
noma had postoperative complications and functional results
identical to UC patients without cancer. Metastatic disease
developed in a small number of patients. In contrast, another
study revealed that almost 20% of UC patients with cancer
who had an IPAA died of metastatic disease.88 Because both
of these patients had T3 cancers at surgery, it is unclear that
their course was adversely influenced by performing IPAA.
This conservative management approach is also encouraged
by surgeons at the Lahey Clinic,89 where UC patients with a
T3 cancer initially undergo an abdominal colectomy with
ileostomy. An observation period of at least 12 months is rec-
ommended to ensure that no recurrent disease develops.
Another reason to postpone IPAA in these patients is to allow
adjuvant chemoradiation therapy to proceed unhindered with-
out any added morbidity from a pouch–anal anastomosis and
a relatively proximal ileostomy.

A number of innovations of the IPAA operation spurred by
a desire to decrease complications and improve function have
led to a series of technical controversies. Some authors

believe that the entire rectal mucosa does not need to be
removed. They favor leaving 1–2 cm of distal mucosa behind,
transecting the rectum just above the puborectalis muscle and
stapling the pouch to the rectal remnant. The potential advan-
tages of the double-stapled approach include technical ease
because it avoids a mucosectomy and the perineal phase of
the operation, less tension on the anastomotic line, and
improved functional results because sphincter injury is mini-
mized and the anal transition zone with its abundant supply of
sensory nerve endings is preserved.90 However, surgeons who
oppose this operative approach contend that residual diseased
mucosa is at risk of malignancy. There have been nine reports
of cancer developing after IPAA, eight in patients who under-
went the procedure for dysplasia or colorectal cancer.91–98

Two of these cases occurred in the preserved mucosa within
the anal transition zone.94,98 Although the origin of adenocar-
cinoma in these cases is a subject of debate, it is reasonably
clear that a double-stapled technique should not be performed
in the UC patient who is a high cancer risk (i.e., dysplasia or
established cancer) at the time of IPAA. In addition, the
potential for continuing colitis in this residual mucosa is
another concern. Rauh and coworkers99 have described a
“short-strip pouchitis” that manifests as inflammation at the
pouch anal anastomosis thought secondary to residual colitic
mucosa. In an effort to resolve these issues, three prospective,
randomized trials have demonstrated no significant differ-
ences in perioperative complications or functional results in
those patients where a mucosectomy was done versus those
patients where the distal rectal mucosa was preserved.100–102 It
is important that the surgeon performing an IPAA be familiar
with both techniques in the event of failure or inability to use
the stapler or when a hand-sewn anastomosis is contemplated
but where anastomotic tension is excessive. It must be
stressed that if a stapled technique is used, care should be
taken to create an ileal pouch to anal anastomosis and not an
ileal-to-rectum anastomosis.

Another technical controversial issue is the shape and size
of the reservoir. Although the initial ileal reservoir created by
Parks in the late 1970s was a triple-loop S pouch,31 other
pouch configurations have been described in an attempt to
reduce pouch complications and improve functional outcome
(Figure 41-13). Three other configurations that have been
described are the double-loop J-pouch, the quadruple-loop 
W-pouch, and the lateral isoperistaltic H-pouch.103–105

S-pouches were initially plagued with evacuation problems
associated with a long (5-cm or more) exit conduit, frequently
requiring pouch catheterization.31 With shortening of the exit
conduit to 2 cm or less, mandatory catheterization has been
substantially reduced.106 The long outlet tract formed in the
H-pouch was also associated with pouch distention, stasis,
and pouchitis.107 The W-pouch has been favored by some sur-
geons105 because its theoretically greater capacity may lead to
fewer daily bowel movements. However, two randomized tri-
als comparing the W- and J-pouch did not confirm this
hypothesis.108,109 In one study,108 the median number of stools
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per day was the same in patients with a J- or W-pouch, and
there was no difference in functional outcome between the
two reservoirs in rates of incontinence, urgency, soiling, and
the use of antidiarrheal agents. Johnston and coworkers109

also demonstrated similar functional results between J- and
W-pouches 1 year after surgery. At present, most centers per-
form a J-pouch because it is easier and faster to con-
struct.108,110 An S-pouch can provide additional length (2–4
cm) compared with the J-pouch and can be useful in mini-
mizing anastomotic tension. However, the 2-cm exit conduit
of the S-pouch may lengthen over time and obstructive defe-
cation may develop.

A controversy that merits discussion relates to the routine
use of a diverting loop ileostomy. Proponents of routine fecal
diversion111,112 contend that postoperative septic complica-
tions are minimized. Loop ileostomy also obviates the prob-
lem of immediate severe diarrhea through an edematous ileal
pouch and a sphincter that has been damaged surgically by
mucosectomy or double-stapling. However, many surgeons
believe that the loop ileostomy is counterproductive.113,114

Notwithstanding the additional operation and increased hos-
pitalization associated with its closure, the morbidity of
ileostomy closure is not insignificant, because small bowel
obstruction and anastomosis leaks can occur. In addition,
these ileostomies may be proximal in the small bowel and
thus represent high-output stomas that can cause clinical
dehydration. Some surgeons contend that omission of the
ileostomy is safe when the anastomosis appears intact and
under no tension, the procedure is not complicated by exces-
sive bleeding or other technical difficulties, the terminal ileum
is not affected by backwash ileitis, and the patients are not on
high steroid doses before surgery. These criteria, however,
have not been clearly studied in a prospective, randomized
manner. It should be stressed that problems associated with
the ileostomy or its closure such as dehydration, anastomotic
leak, or bowel obstruction are easily managed with medical or
surgical means. The development of a pouch-specific compli-
cation in those patients without an ileostomy is a particularly

morbid event requiring repeat laparotomy and fecal diversion
in a septic patient. Clearly, more work is needed to further
resolve the issue of whether an ileostomy should be routinely
used in this procedure. It is clear that although associated with
more skin irritation and stomal nursing care, a loop ileostomy
is preferred over an end ileostomy for temporary fecal diver-
sion after IPAA because of the ease of loop stoma closure.115

Many of the pelvic complications of the ileal pouch can be
effectively managed by a perineal procedure. In some cases,
however, these local procedures are not successful. The role
of abdominal salvage surgery aimed at avoiding pouch exci-
sion or indefinite fecal diversion in patients with refractory
pelvic sepsis, poor pouch function, or inflammation of
retained rectal mucosa remains to be defined. Successful out-
comes after salvage surgery have been reported in up to 90%
of UC patients.116–119 Others, however, have reported poorer
results.37,42 This great variability in success rates may be
explained by variation in the severity of sepsis and its location
in relation to the anastomosis.37 The duration of follow-up
is also an important factor, because failure after salvage
continues steadily with time.37,42 Various factors need to be
considered when advising an abdominal salvage procedure,
including feasibility of success, magnitude of operation, over-
all duration of treatment, and the patient’s wishes. Counseling
is essential and the patient must be given a realistic appraisal
of the prospect of a successful outcome. The potential mor-
bidity of removal of the reservoir resulting in a permanent
ileostomy should also be discussed, including the possibility
of a high-output ileostomy, pelvic nerve damage, and an
unhealed perineal wound.

Conclusion

The approach to the UC patient requiring surgical interven-
tion must begin with an open discussion concerning the pros
and cons of each procedure. Surgeons should individualize
treatment based on the patients’ desires, fears, and expecta-
tions. In general, those patients desiring a minimum of com-
plications without regard for continence should undergo total
proctocolectomy with Brooke ileostomy. Those patients
wishing to preserve fecal continence but also willing to accept
a number of potential postoperative complications that in
some cases may necessitate a stoma should consider an IPAA.
The risk of complications and the unknown long-term effects
of continence-preserving surgery require that patients be will-
ing to undergo careful and regular follow-up. Patients not
expected to comply with or take care of a continent ileostomy
or IPAA should not be offered these procedures.
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Crohn’s disease is a chronic, unremitting, incurable, inflam-
matory disorder that can affect the entire intestinal tract.
Although the etiology remains uncertain, the distribution and
behavior of the disease can be generally characterized.
The presenting symptoms and signs, medical and operative
options, and outcome likely depend on the disease genotype
and phenotype. Specifically, the surgical procedures typically
utilized in the operative management of Crohn’s disease
include nonresectional techniques such as internal bypass,
fecal diversion, and strictureplasty as well as resectional pro-
cedures with or without concomitant anastomoses. The mor-
bidity and risk for disease recurrence varies between the
different procedures depending on myriad factors such as
preoperative variables, site and behavior of disease, and
postoperative influences.

Etiology and Incidence

The cause of Crohn’s disease is unclear but recent investiga-
tions continue to provide insight into the etiology and patho-
genesis of this inflammatory disorder that can affect any
portion of the intestinal tract through a complex interplay
between conditioning factors and effector mechanisms. The
conditioning factors include genetic influences and triggering
events that create a permissive host, whereas the effector
mechanisms mediate tissue damage through dysregulation of
the intestinal immune and nonimmune functions. Patients
afflicted with symptomatic disease are likely genetically sus-
ceptible because abnormalities in seven loci on chromosomes
16q, 12, 6p, 14q, 5q, 19, and 1p have been identified in
selected populations,1 but there must be other factors at play
because these variations have not been replicated in all popu-
lations and the proband concordance rate among monozygotic
twins is only 50%–60%.2,3 Initiating or triggering events such
as environmental factors and microbial agents also probably
contribute to disease susceptibility as evidenced by reports
that describe the effects of tobacco usage4–7 and fecal flora8

on disease activity. In addition, abnormalities in immune

cellular function, nonimmune cell activity, protein expression,
and cellular apoptosis hint as to the role of the dysregulated
effector mechanisms in the pathogenesis of Crohn’s disease.9

The prevalence of Crohn’s disease in the United States is
approximately seven cases per 100,000 persons, and the inci-
dence has steadily increased over the past 5 decades.10,11

Internationally, the prevalence is relatively high in northern
Europe, significantly lower in southern Europe and Australia,
and the lowest in South America, Asia, and upper Africa. This
discrepancy in prevalence is likely multifactorial in nature, but
it is recognized that the incidence and prevalence of Crohn’s
disease increases as a region becomes more urbanized.

The male-to-female ratio of the disease is 1.1–1.8:1 and the
disease has a bimodal age distribution with the first peak
occurring between the ages of 15–30 years and the second
between 60–80 years; most persons experience the onset of
disease symptoms before 30 years of age. The disorder is
more common in whites than in blacks, Hispanics, or Asians,
and a two- to fourfold increase in the prevalence has been
found among the Jewish population in the United States,
Europe, and South Africa compared with other ethnic groups.

Disease Classification

The original classification of Crohn’s disease was described
nearly three decades ago,12 but inaccuracies associated with
this and subsequent systems led to the most recent refinement,
the Vienna Classification.13 This scheme was generated by a
World Congress of Gastroenterology Working Party that
prospectively designed a simple phenotypic classification sys-
tem based on objective and reproducible clinical variables
that include age at diagnosis, anatomic location, and disease
behavior. The age at diagnosis is stratified into patients <40
years and those ≥40 years. The anatomic location is classified
as terminal ileum, colon, ileocolon, and upper gastrointesti-
nal. Terminal ileal disease is defined as disease limited to the
lower third of the small bowel with or without cecal involve-
ment. Colon disease is any colonic involvement between the



cecum and rectum without small bowel or upper gastroin-
testinal disease. Ileocolon disease is disease of the terminal
ileum with colonic involvement noted between the cecum and
rectum. And, upper gastrointestinal disease is defined as any
disease location proximal to the terminal ileum regardless of
involvement in other areas. The disease behavior is grouped
as nonstricturing nonpenetrating (inflammatory), stricturing,
and penetrating. Subsequent application of the Vienna
Classification to clinical practice has demonstrated that the
Crohn’s disease phenotype markedly changes for a given
patient over time14–17 with 15% of patients experiencing a
change in anatomic location and 80% of individuals with
inflammatory disease ultimately demonstrating a stricturing
or penetrating behavior. Moreover, the ability of experts to
independently agree on disease phenotype using the Vienna
Classification in controlled trials ranges from poor to fair.18 It
is unclear whether the varied classification systems fail
because of the heterogeneity of the disease or inherent short-
comings of the classification schemes. Although these fail-
ings limit the utility of the Vienna Classification in clinical
trials and disease management, recent advances in determin-
ing the genetic linkages associated with Crohn’s disease will
likely lead to a revised Crohn’s disease classification system
that combines genotype and phenotype characteristics.

Operative Indications

The indications for operative management of Crohn’s disease
include acute disease complications, chronic disease compli-
cations, and failed medical therapy. The acute complications
are toxic colitis with or without associated megacolon,
hemorrhage, and perforation, whereas the chronic disease
complications include neoplasia, growth retardation, and
extraintestinal manifestations. Failed medical therapy can
take several forms including unresponsive disease, incom-
plete response, medication-related complications, and non-
compliance with medication.

Toxic Colitis

Toxic colitis is a potentially fatal complication of Crohn’s dis-
ease, particularly if accompanied by megacolon. Although
several schemes exist to accurately identify toxic colitis, one
reasonably simple system uses a definition that includes a dis-
ease flare accompanied by two of the following criteria:
hypoalbuminemia (<3.0 g/dL), leukocytosis (>10.5 × 109

cells/L), tachycardia (>100 beats/minute), temperature
increase (>38.6°C). Use of this relatively objective definition
may aid in the diagnosis and care of these patients whose
severe condition can be under-appreciated because of high
dosages of steroids, immunomodulators, or biologic agents.

The initial management is directed at reversing physiologic
deficits with intravenous hydration, correction of electrolyte
imbalances, and blood product transfusions. Free perforation,

increasing colonic dilatation, massive hemorrhage, peritonitis,
and septic shock are indications for emergent operation after
the patient has been adequately resuscitated. In the absence of
these features, medical therapy is initiated with high dosages
of intravenous corticosteroids, immunomodulators, and/or
biologic agents.19 Broad-spectrum antibiotics directed against
intestinal flora are prescribed to minimize the risk of sepsis
secondary to transmural inflammation or microperforation.
Anticholinergics, antidiarrheals, and narcotics are avoided
because they may worsen already impaired colonic motility or
conceal ominous symptoms. Hyperalimentation may be
started and the patient is closely observed with serial exami-
nations and abdominal roentgenograms. Any worsening of the
clinical course over the ensuing 24–72 hours mandates urgent
laparotomy. If the patient improves minimally after 5–7 days
of conventional therapy, the medical therapy should be altered
or surgery should be advised. Experience with cyclosporine or
infliximab in this setting is anecdotal, and should be weighed
against operative therapy while understanding that surgery in
this setting often relegates the patient to a life-long
ileostomy.20,21

The principal operative options in patients with toxic coli-
tis complicating Crohn’s disease include subtotal colectomy
with end ileostomy, total proctocolectomy with end
ileostomy, and loop ileostomy with decompressive blowhole
colostomy. Of these alternatives, subtotal colectomy with end
ileostomy is the most widely practiced procedure. The most
difficult aspect of the operation is managing the distal bowel
stump. The distal limb may be closed with sutures or staples
and then delivered to the anterior abdominal wall where it can
lie without tension in the subcutaneous fat of the lower mid-
line wound. Dehiscence of the closure during the postopera-
tive period results in a mucous fistula instead of a pelvic
abscess as witnessed when the closed stump is left within the
peritoneal cavity. If the bowel wall is too friable to hold
sutures or staples, a mucous fistula is primarily created.
Rarely, instead of creating the fistula, the rectosigmoid stump
must be exteriorized and wrapped in gauze to prevent retrac-
tion with a mucous fistula safely fashioned 7–10 days later.

The patient typically improves over the ensuing few days
and can be typically discharged within a week of the opera-
tion. An ileoproctostomy can be recommended 6 months later
in selected persons who demonstrate minimal mucosal
inflammation, adequate rectal compliance, absence of signif-
icant anoperineal disease, and sufficient sphincter strength.
Otherwise, the diseased rectum is left in place and the patient
is counseled about the risk of neoplasia and the need for
appropriate surveillance endoscopy.22 In these individuals,
proctectomy is usually recommended if disease-related symp-
toms prove to be too bothersome, neoplasia is identified, sur-
veillance is limited because of stricturing, or laparotomy is
warranted for other reasons. Disease-related symptoms are
likely to occur in patients with prior anoperineal disease and
proctectomy is often required within the first few postopera-
tive years.21,23
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Proctocolectomy with end ileostomy is rarely performed in
the severely ill patient with toxic colitis because of the exces-
sive rates of morbidity and mortality.24–26 Proctectomy
increases the difficulty of the procedure and risks pelvic
bleeding as well as autonomic nerve damage. In rare instances
of rectal perforation or profuse colorectal hemorrhage, or
in the less severely ill patient who would not be a candidate
for future ileoproctostomy, proctocolectomy may be a viable
option. The surgeon must be cautioned, however, that
the macroscopic and microscopic differentiation of ulcerative
colitis from Crohn’s proctocolitis is especially difficult in
severe colitis, and primary proctocolectomy would nullify 
the future option of a restorative procedure in a patient with
ulcerative colitis.

The need for loop ileostomy combined with decompression
blowhole colostomy has virtually disappeared with improved
medical recognition and more sophisticated management of
toxic colitis. The operation is still useful in extremely ill
patients or those in whom colectomy would be especially
hazardous (e.g., contained perforation, high-lying splenic
flexure, pregnancy). Contraindications to the procedure
include colorectal hemorrhage, free perforation, and intraab-
dominal abscess. The operation is considered only a tempo-
rizing procedure, and a definitive operation is usually
performed approximately 6 months later.

Hemorrhage

Crohn’s disease may be responsible for life-threatening lower
gastrointestinal hemorrhage and even exsanguination, but for-
tunately this is an infrequent complication.27–30 More fre-
quently, entities unrelated to disease involvement, including
peptic ulcer disease and gastritis, may precipitate intestinal
bleeding. Accordingly, gastric aspiration and possibly esoph-
agogastroduodenoscopy are required to exclude sources of
hemorrhage indirectly associated with Crohn’s disease. The
principal management of disease-related hemorrhage is deter-
mined by the severity and persistence of bleeding as well as
the risk for recurrence. Localization of the bleeding site is
essential regardless of the planned therapy. In a stable patient
with colonic disease, endoscopic evaluation is preferred
because this approach allows for disease assessment and ther-
apeutic attempts at control of the identified bleeding site.
However, indiscriminate usage of colonoscopy for bleeding
colitis should be discouraged because this form of hemor-
rhage typically accompanies severe colitis, and colectomy
with ileostomy is advised in this instance, regardless of the
endoscopic findings.

A patient who requires ongoing resuscitation to maintain
hemodynamic stability or in whom a small bowel source of
active bleeding is suspected should undergo emergent mesen-
teric angiography to localize the source of hemorrhage and
arrest ongoing bleeding through selective angiographic infu-
sion of vasopressin or embolization. If the hemorrhage is
localized but cannot be controlled by these interventional

modalities, the catheter is left in position and intraoperative
angiography is performed to accurately identify the bleeding
site and guide a limited bowel resection.31 Otherwise, wide
resection might be necessary to manage hemorrhage from
a small ulcerated area within an extensive segment of
affected bowel.

Laparotomy and resection with or without anastomosis are
required if the patient’s hemodynamic state cannot be sus-
tained, bleeding persists despite 6 units of transfused blood,
hemorrhage recurs, or another indication for surgery exists.

Perforation

Free perforation of the small bowel is also unusual and typi-
cally occurs at or just proximal to a strictured site.32,33 The
most appropriate treatment is resection of the involved bowel
with immediate or delayed anastomosis. A nondiverted
anastomosis should be avoided in the setting of delayed
treatment, malnutrition, significant comorbidity, or severe
sepsis. Resection with proximal ileostomy has an associated
mortality rate of 4% compared with 41% with simple suture
closure alone.34 Perforation of the colon in patients with
Crohn’s disease is also rare and typically requires subtotal
colectomy for optimal management because these cases often
occur in the setting of severe colitis or steroid usage.35

Neoplasia

Overall, persons with Crohn’s disease are at increased risk for
developing cancer compared with the general population. In a
population-based study from Canada,36 these patients had an
increased relative risk of developing carcinoma of the small
intestine [17.4; 95% confidence interval (CI), 4.16–72.9] as
well as malignancies of the liver and biliary tract (5.22; 95%
CI, 0.96–28.5), and males were at a particular risk for lym-
phoma (3.63; 95% CI, 1.53–8.62). Their patients with
Crohn’s disease were also at increased risk for the develop-
ment of colon cancer (2.64; 95% CI, 1.69–4.12) and the risk
was similar to that seen in persons with ulcerative colitis
(2.75; 95% CI, 1.91–3.97); the risk for rectal carcinoma, how-
ever, was similar to that demonstrated by a demographically
matched cohort without inflammatory bowel disease.36 Other
population-based studies have supported the notion that
Crohn’s disease of the colon is associated with an increased
risk of colorectal cancer,37–39 whereas reports from some
centers40–42 have not noted the same association.

In a series of 22 patients with colorectal carcinoma com-
plicating their Crohn’s disease, 19 (86%) and 9 (41%) had
adjacent or distant dysplasia, respectively, supporting a dys-
plasia-carcinoma sequence in Crohn’s disease.43 When a
screening and surveillance program was adopted, dysplasia or
cancer was detected in 16% of patients, and the probability of
detecting dysplasia or cancer after a negative screening
colonoscopy was 22% by the fourth surveillance examination.
Accordingly, despite some controversy, many pundits44,45
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advocate that the endoscopic screening and surveillance pro-
tocols used for patients with ulcerative colitis should also be
recommended for individuals with Crohn’s disease of the
large bowel. Specifically, a screening endoscopy should be
performed 8–10 years after the onset of disease symptoms
and four-quadrant random biopsies should be obtained every
10 cm along the length of the large bowel and directed biop-
sies should be procured from any strictures, lesions, or
masses; subsequent surveillance endoscopy with similar biop-
sies should then be performed every 1–2 years. The finding 
of multifocal low-grade dysplasia, high-grade dysplasia, or
invasive cancer would likely warrant review by a second
experienced pathologist and confirmation would prompt a
colectomy.

Growth Retardation

Abnormal linear growth secondary to delayed skeletal matu-
ration is frequently encountered in children and adolescents
with Crohn’s disease. Specifically, more than half of children
may have a subnormal height velocity and approximately
one-quarter will have short stature.46 Fortunately, surgical
resection is often accompanied by growth response and asso-
ciated psychologic benefit.

Extraintestinal Manifestations

Extraintestinal manifestations of Crohn’s disease occur in
nearly one-quarter of patients with Crohn’s disease and can
involve most organ systems.47–49 Disorders of the skin, mouth,
eye, and joints occur frequently with large bowel disease and
their activity typically parallels the degree of intestinal
inflammation. Operative management of the intestinal disease
can provide beneficial control of the extraintestinal manifes-
tation. Conversely, abnormalities affecting the hepatic, vascu-
lar, hematologic, pulmonary, cardiac, or neurologic systems
behave independent of the intestinal disease. Other disorders
such as nephrolithiasis and cholelithiasis are disease compli-
cations that likely arise from altered intestinal absorption.

Failed Medical Therapy

Antibiotics, probiotics, 5-aminosalicylate compounds, steroids,
immunomodulators, and biologic agents all have a potential
role in the management of Crohn’s disease depending on the
clinical presentation. Each medication within these therapeutic
groups possesses appropriate dosing parameters, associated
side effects, and an optimal time interval during which benefi-
cial effects should appear. Before initiating treatment with any
medication, the patient should be counseled about these fea-
tures and objective criteria for disease response should be dis-
cussed and then sought after an established time interval. If the
desired response is not achieved, prohibitive side effects arise,
or noncompliance is problematic, the medication has failed and
another medication should be trialed. When all appropriate

medical therapy has failed, operative intervention is warranted.
The continuation of ineffective medical management risks the
development of further disease complications that may detri-
mentally impact surgical outcome.

Operative Considerations

Some fundamental observations that must be considered
when operating for Crohn’s disease are as follows:

● Crohn’s disease is incurable
● Intestinal complications are the most common operative

indication
● Operative options are influenced by myriad factors
● Asymptomatic disease should be ignored
● Nondiseased bowel can be involved by inflammatory adhe-

sions or internal fistulas
● Mesenteric division can be difficult
● Resection margins should be conservative (2 cm)

Crohn’s disease is a chronic inflammatory disorder that can-
not be cured by medical therapy or operative intervention.
Accordingly, treatment focuses on safely alleviating disease
symptoms and restoring quality of life while attempting to
maintain continuity of the intestinal tract. Of the various oper-
ative indications, intestinal complications including strictur-
ing or penetrating disease that are unresponsive to medical
therapy constitute the bulk of the indications, and the opera-
tive options depend on the multiple variables including
patient age, anatomic location, disease behavior, symptoms,
prior therapies, nutritional status, comorbid conditions, and
associated sepsis. The patient’s symptoms are especially
important because the disease encountered at the time of sur-
gery is often unanticipated despite preoperative evaluation.50

In these instances, the findings must be compared with the
presenting symptoms and signs, and any extensive disease
that does not appear to be contributing to symptoms should be
typically ignored. Exceptions to this axiom include the man-
agement of out-of-circuit bowel and short, uncomplicated
small intestine strictures, which should be addressed in most
patients.

Nondiseased bowel can be affected through inflammatory
adhesions or internal fistulas. With adhesions, every attempt
should be made to conserve the nondiseased bowel, although
this can be especially difficult when managing enteroparietal
or interloop abscesses. Most internal fistulas are best managed
by wedge excision and primary closure of the fistula site in the
secondarily affected small bowel. However, a short segmental
resection with primary anastomosis may be required for fistu-
las targeting the rectosigmoid region because these often enter
the bowel at the mesenteric margin and simple wedge excision
may be vulnerable to breakdown of the suture line.

The mesentery of the diseased bowel is usually thickened
because of fat deposition and enlarged mesenteric lymph
nodes that straddle the ileocolic and sometimes superior
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mesenteric vessels. Attempts at simple division and ligation
of the vessels may injure the remaining vascular pedicle lead-
ing to a rapidly spreading mesenteric hematoma that risks dis-
tal bowel ischemia. Instead, serial overlapping clamps applied
to both sides of the intended transection line provide an ample
margin or cuff on the mesenteric edge. Heavy, interlocking
suture ligatures can then be used to under-run each pedicle
caught within the clamps, eliminating concern for a spreading
hematoma. Conservative (2 cm), macroscopically normal
resection margins are associated with the same rate of opera-
tive morbidity and disease recurrence as extensive (12 cm),
microscopically normal margins.51 However, the luminal dis-
ease margin can be difficult to judge by inspecting the exterior
of the bowel. Whereas inspection of the diseased bowel may
reveal lymphadenopathy, creeping mesenteric fat, and cork-
screwing of the serosal vessels, the nondiseased bowel may
appear dilated with muscular hypertrophy and bowel wall
edema. The key to discriminating between diseased and
nondiseased bowel lies with palpation of the mesenteric mar-
gin of the bowel wall. A mesenteric ulcer will obscure the pal-
pable transition from the mesentery to the bowel wall because
of fat deposition between the terminal branches of the mar-
ginal vessels. If the surgeon’s fingers passing from the mesen-
tery onto the bowel can readily identify the edge of the bowel
wall, the luminal mucosa will be macroscopically normal.

Operative Options

The surgical procedures performed for intestinal Crohn’s dis-
ease can be divided into groups depending on whether resec-
tion of an intestinal segment is performed. The nonresectional
procedures include internal bypass, fecal diversion, and stric-
tureplasty, whereas the resectional procedures include
resected bowel. Patients often undergo multiple procedures at
the time of their single operation and these can be a combina-
tion of nonresectional as well as resectional procedures.

Internal Bypass

Internal bypass was the procedure of choice in the early days
of surgery for Crohn’s disease when mortality rates associated
with resection were high because of lack of transfusion tech-
nology, antimicrobial medications, adequate anesthetic
agents, and nutritional support services. However, with the
advent of these modalities and recognition of complications
such as recrudescent disease, mucoceles, and malignancy
arising in diverted segments, this procedure was largely aban-
doned. However, bypass operations are still considered rea-
sonable or desirable in specific circumstances. A complicated
ileocecal phlegmon with dense attachment to the iliac vessels
or retroperitoneum can be aptly managed by an exclusion
bypass if the proximal end of the excluded ileal segment is
exteriorized as a small mucus fistula and definitive resection
is planned to occur in later months. Continuity bypass is

sometimes the preferred method of managing symptomatic
gastroduodenal Crohn’s disease that is refractory to medical
treatment where resection would entail extensive reconstruc-
tion of the upper intestinal tract or pancreaticobiliary system.

Fecal Diversion

Fecal diversion can be permanent or temporary. Many of the
stomas created to permanently bypass unresected disease fail
to control symptoms secondary to the out-of-circuit bowel,
and resection is ultimately warranted. High complex fistulas
and deep ulcerations are among the disease characteristics
likely to mandate proctectomy with permanent ostomy for
persistent disease symptoms despite fecal diversion.52

Similarly, temporary diversion intended to heal distal disease
or its sequelae is usually unsuccessful unless combined with
a secondary procedure such as a rectal mucosal advancement
flap that directly addresses the problem.53 Even for free per-
foration of the small bowel, exteriorization of the proximal
bowel alone is rarely the procedure of choice.

Strictureplasty

The incurable and pan-intestinal nature of Crohn’s disease has
led to a more conservative operative approach. For patients
with multiple strictures of the small bowel, intestinal conser-
vation may be maximally achieved by surgically widening the
narrowed segment by performing a strictureplasty. This tech-
nique was initially described by Katariya et al.54 for the suc-
cessful treatment of tubercular small bowel strictures, and
later used in strictures secondary to Crohn’s disease.55 The
procedure safely relieves obstructive symptoms56–58 with the
operated patients demonstrating weight gain accompanied by
improved food tolerance as well as discontinuation or
reduction of steroid usage.59 Moreover, patients undergoing
strictureplasty alone are no more likely to require reoperation
than those who undergo a concomitant resection,60 and reop-
eration rates after first and second operations are also similar.61

The situations for which strictureplasty is considered are as
follows:

● Diffuse involvement of the small bowel with multiple stric-
tures

● Stricture(s) in a patient who has undergone previous major
resection(s) of small bowel (>100 cm)

● Rapid recurrence of Crohn’s disease manifested as obstruc-
tion

● Stricture in a patient with short bowel syndrome
● Nonphlegmonous fibrotic stricture

The contraindications to strictureplasty are as follows:

● Free or contained perforation of the small bowel
● Phlegmonous inflammation, internal fistula, or external fis-

tula involving the affected site
● Multiple strictures within a short segment
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● Stricture in close proximity to a site chosen for resection
● Hypoalbuminemia (<2.0 g/dL)

Multiple strictures in a patient with an albumin value <2.5
g/dL, preoperative weight loss, or advanced age may be
regarded by some as a situation in which strictureplasty
should be avoided because of concerns of sepsis, but a proxi-
mal diverting stoma with multiple strictureplasties should be
considered in this instance.57 Factors that do not seem to be
associated with increased operative risk include perforative or
phlegmonous disease remote from the strictureplasty site,
steroid dosage, synchronous resection, number of stricture-
plasties, and length of stricture.

The length of the strictured segment dictates the type of
strictureplasty technique used. Short (<10 cm) strictures are
best managed by a Heineke-Mikulicz type of strictureplasty,
whereas medium length (10–20 cm) strictures can be cor-
rected by a Finney-type strictureplasty. Long (>20 cm) stric-
tures are best managed by a side-to-side isoperistaltic
strictureplasty.62 Regardless the technique, the bowel is
incised along its antimesenteric margin extending 1–2 cm
beyond the diseased segment, which is identified by the pres-
ence of mesenteric ulceration. Biopsy of any suspicious
mucosa is performed to exclude carcinoma63–65 and closure is
achieved using an absorbable suture in a one- or two-layer
manner. The mesentery at each of the strictureplasty sites is
then labeled with metallic clips to allow discrimination
between the multiple sites in the unlikely event that postoper-
ative hemorrhage occurs. Selective mesenteric angiography
with intraarterial vasopressin infusion will control most
bleeding episodes, but the radio-opaque metal clips will help
avoid the need to open each of the strictureplasty sites to
localize the bleeding site if reoperation is required.66

Many centers have used a Finney-type strictureplasty for
recurrent terminal ileal disease with the anastomosis created
between the terminal ileum and proximal colon.67–70 Others
have extrapolated this experience into patients undergoing
their first operation for terminal ileal Crohn’s disease.71 A long
ileocolostomy is constructed encompassing the entirety of the
diseased bowel. Interestingly, subsequent endoscopic and
imaging studies have revealed complete morphologic disease
regression.71

Resection

The basic principles of resection should be followed
whether an open or laparoscopic approach is used, and
include mobilization of both diseased intestine as well as
sufficient nondiseased bowel to facilitate the subsequent
creation of a tension-free anastomosis or construction of an
ostomy. Extensive mobilization may facilitate operations for
terminal ileal disease complicated by fused ileal loops or a
phlegmonous mass adherent to matted loops of small bowel,
omentum, or retroperitoneal structures. Delivery of the
ascending colon and terminal ileum into the wound or to the

anterior abdominal wall enables separation of the involved
intestinal loops and permits closer inspection to determine
which segments require resection. Enteric fistulas often
originate from diseased bowel that communicates with
nondiseased intestine. Whereas the primary site usually
requires resection, the secondarily affected bowel segments
are typically treated by conservative wedge excision and
simple closure of the resultant defect. The diseased bowel
should be resected with conservative margins and the
mesentery divided using the previously described methods.
Removal of enlarged mesenteric lymph nodes is not a goal
of resectional surgery because this practice risks vascular
injury without reducing the likelihood of recurrent disease.
The specimen should be opened after it has been delivered
from the operative field to assure macroscopic disease-free
resection margins.

A laparoscopic approach can be used for a variety of
resectional procedures and is typically associated with
longer procedure times, but shorter lengths of stay and
briefer periods of recovery.72–79 Although disease compli-
cated by fistulas or phlegmons can prove challenging, expe-
rienced laparoscopic surgeons have been able to safely
complete procedures in these instances without converting
to a laparotomy.80,81

After the diseased bowel has been resected, the surgeon
must decide whether to create an end stoma, an anastomosis,
or a diverted anastomosis. In general, an end stoma is desir-
able in patients who are critically ill, demonstrate fecal peri-
tonitis, or have coagulopathy. An anastomosis can be safely
created in most other instances assuming a few general prin-
ciples are respected that include the following:

● Adequate blood supply must be assured
● Tension or torsion are unacceptable
● Luminal size needs to be equivalent
● The mesenteric defect should be closed

A temporary diverting stoma should be considered to protect
the anastomosis in instances of incompletely drained sepsis,
excessive blood loss during a long operation, or severe
hypoalbuminemia (<2.5 g/dL).

In operations for terminal ileal disease, the neoterminal
ileum tends to be the usual site of disease recurrence.
Accordingly, the optimal anastomotic configuration and pre-
ferred materials are subject to debate.82–84 Some recent retro-
spective studies85–88 and one prospective, randomized trial89

suggest that larger side-to-side anastomoses are associated
with a reduced risk for disease recurrence. Although many
investigators have found no association between the materials
used to create the anastomosis and morbidity rates,86,87 at least
three studies85,90,91 have reported that a stapled anastomosis is
safer than a hand-sewn anastomosis. Regardless, it is impor-
tant to use a hand-sewn technique when the bowel wall is
abnormally thickened because the stapling instruments are
not designed to safely construct an anastomosis under these
conditions.
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Specific Anatomic Locations

Terminal Ileum

Terminal ileal disease is defined as disease limited to the
lower third of the small bowel with or without cecal involve-
ment. Approximately 20% of patients with Crohn’s disease
will express this phenotype, and usually present with symp-
toms suggestive of inflammation or obstruction. In the major-
ity of cases, resection with construction of an ileal-ascending
colon anastomosis is feasible and desirable. All nondiseased
ascending colon should be preserved to provide the largest
possible surface area for water absorption and to avoid a com-
plex fistula involving retroperitoneal structures associated
with recurrent disease involving an anastomosis that overlies
the second portion of the duodenum. Alternatively, this is the
situation in which some centers avoid bowel resection by
creating a large Finney-type ileocolostomy.71

Terminal ileal disease with sparing of the ileocecal valve
and cecum is ideally treated with resection and enteroenteros-
tomy provided there is sufficient length (5–7 cm) of normal-
appearing distal ileum after definitive ileal resection.
Preservation of the ileocecal valve helps to minimize the risk
of postoperative diarrhea. In many instances, a hand-sewn
anastomosis is preferred because the distal segment may be
too short to accommodate a stapled anastomosis.

Colon

Colon disease is any colonic involvement between the cecum
and rectum without small bowel or upper gastrointestinal dis-
ease. Nearly 40% of patients have this disease distribution,
and often complain of inflammatory disease symptoms
including abdominal cramping, bloody diarrhea, and urgency.

Persons presenting with segmental disease are best treated
with segmental resection to protect against dehydration and
electrolyte imbalances associated with loss of the large intes-
tine’s physiologic role. In patients with disease limited to the
ascending colon, the transverse colon is divided at the level of
the middle colic vessels so that the mesenteric root naturally
separates the anastomosis from the retroperitoneum, mini-
mizing the risk for recurrent disease complicated by complex
fistulas. Alternatively, a more proximal anastomosis may be
wrapped with a pedicle of omentum, thereby preventing the
anastomosis from lying in direct contact with the retroperi-
toneum. Disease involving the ascending and transverse
colons is treated in a similar manner except an extended right
colectomy is recommended because the mesentery of the
ileum is more easily approximated to the mesentery of the sig-
moid colon than the descending colon. Resection of the
additional colonic segment avoids an internal hernia and does
not adversely affect the functional outcome. Crohn’s disease
of the transverse, descending, and sigmoid colons presents a
situation in which segmental resection and colocolic or
colorectal anastomosis is most frequently used. Segmental

resection is particularly ideal for older individuals (>50
years) and patients with colitis who have previously under-
gone significant small bowel resection (>30 cm). In both
instances, preservation of the ileocecal valve and colonic
absorptive surface may protect against diarrhea and dramati-
cally improve the functional outcome. Resection with colo-
proctostomy is used for these selected patients with left-sided
disease, and a cecorectal anastomosis is constructed if the
transverse colon is also involved. In younger patients and
those without prior small bowel resection, the diseased seg-
ment and uninvolved proximal colon are resected and an
ileosigmoid or ileorectal anastomosis is constructed.

Colonic strictureplasty has been described for short stric-
tures and seems to be associated with a morbidity rate, risk for
surgical recurrence, and postoperative quality of life compa-
rable to that seen with resection.92 However, given the 7%
incidence of malignancy arising in a colonic stricture,93 some
surgeons argue that resection should be exclusively encour-
aged if all of the outcome measures are comparable.

Patients with extensive colonic involvement, relative rectal
sparing, and adequate fecal continence without active anoper-
ineal sepsis or compromised rectal compliance are candidates
for colectomy with ileoproctostomy. Rectal compliance can be
subjectively judged by distending the rectum during proc-
toscopy or objectively quantified with anorectal physiology
testing; patients whose maximum tolerated rectal volume
measures <150 mL will do poorly with an ileoproctostomy.94

A rare patient presents with pan-colonic disease, significant
upper rectal involvement, and sparing of the mid- and distal-
rectum. Resection of all disease in this setting leaves an anas-
tomosis only 6–8 cm above the anal verge, and is often
associated with impaired function secondary to compromised
compliance. Instead, an ileal J-pouch can be configured with
10-cm limbs and joined to the spared mid-rectum after subtotal
proctocolectomy. Despite a likely increased disease recurrence
compared with that seen with total proctocolectomy and
ileostomy, the patient may enjoy several years without a stoma.

Patients with proctocolitis that warrants operative treatment
usually require a total proctocolectomy with creation of an
end ileostomy, especially those persons with colitis whose
proctitis, sphincter dysfunction, or anoperineal sepsis is too
severe for rectal preservation and ileoproctostomy. If proctec-
tomy is required, the entirety of the rectum should be excised
in a single or staged procedure because of the significant risk
of cancer developing in the defunctioned rectal stump despite
surveillance proctoscopy.95 An unhealed perineal wound that
persists 6–12 months after endoanal proctectomy should be
evaluated to exclude concomitant pyoderma gangrenosum,
perineal sinus, enteroperineal fistula, and malignancy. A sim-
ple shallow wound will usually respond to repeated wound
debridements and diligent wound care with vacuum-assisted
closure system and split-thickness skin grafts providing addi-
tional benefit. Wounds complicated by a perineal sinus or
enteroperineal fistula require more extensive procedures that
often include omental, muscle, or myocutaneous flaps.96–98
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One center has chosen to offer patients with Crohn’s dis-
ease isolated to the colon and rectum a total proctocolectomy
with ileal pouch–anal anastomosis.99 They have reported that
the rates of Crohn’s disease–related complications and pouch
excision are 35% and 10%, respectively, after 10 years of fol-
low-up. However, other reports suggest that 12%–29% and
45%–52% of patients with Crohn’s disease subsequently
require pouch excision 5 and 10 years after restorative proc-
tocolectomy, respectively.100–103 Consequently, a restorative
proctocolectomy is usually avoided in the setting of recog-
nized Crohn’s disease, and is typically performed only as part
of a controlled trial.

Ileocolon

Ileocolon disease is disease of the terminal ileum with colonic
involvement noted distal to the cecum and proximal to the
rectum. This disease phenotype occurs as often as terminal
ileal disease, and the operative approach to these patients is
similar to that already outlined for individuals with terminal
ileal or colon disease. Specifically, the surgeon must conserve
as much of the nondiseased colon as possible and avoid large
mesenteric defects. This often requires the construction of
two anastomoses, which does not seem to significantly
increase operative morbidity.

Upper Gastrointestinal

Upper gastrointestinal disease is defined as any disease loca-
tion proximal to the terminal ileum regardless of involvement
in other areas, and represents the phenotype that is often the
most difficult to manage because of its predilection for exten-
sive disease and predominantly stricturing or penetrating
behavior.

Small bowel disease proximal to the terminal ileum is often
typified by several stenotic segments separated from one
another by noninvolved bowel. These diseased segments
range in length and can measure >50 cm. The prognosis for
Crohn’s disease diffusely involving the small bowel is signif-
icantly worse than that of localized disease.104 The operative
options in a symptomatic patient with diffuse jejunoileitis
include internal intestinal bypass, strictureplasty, and resec-
tion. Intestinal bypass is reproved by most clinicians because
of concerns about bacterial overgrowth and malignant degen-
eration. Resection risks immediate or future short bowel syn-
drome and is not generally recommended. An operation that
consists of multiple strictureplasties is the procedure of
choice using the previously discussed techniques to safely
conserve small bowel and relieve symptoms secondary to
luminal stenosis. The involved segments can be ignored only
in the rare instance in which the diseased intestine appears to
be inflamed without evidence of stricture or penetration.

Gastroduodenal Crohn’s disease is relatively rare, and the
most common presenting complaints are upper abdominal
pain and symptoms of duodenal obstruction. Endoscopy will

demonstrate macroscopic abnormalities in the majority of
patients with the antrum most frequently involved.105 Isolated
gastric disease is exceedingly rare and any reports of success-
ful treatment are purely anecdotal.106 For duodenal disease,
medical therapy is the mainstay of treatment for inflammatory
and penetrating disease, whereas strictures present a different
challenge.107 Ulcer-like lesions are nonspecific, rarely cause
stenosis, spontaneously regress, and are usually associated
with other diseased sites. Contrarily, stenotic duodenal seg-
ments are typically unifocal and often respond poorly to med-
ical management. Endoscopic balloon dilatation has been
safely used to treat short duodenal strictures, and the proce-
dure seems to be well tolerated while providing marked
symptom relief.108,109 In the past, the operative management
of duodenal strictures was restricted to gastrojejunostomy
with or without concomitant vagotomy.110,111 Protagonists of
truncal vagotomy cited the high risk for marginal ulceration
whereas antagonists raised concerns about postoperative diar-
rhea. Recently, success with duodenal strictureplasty has been
reported by several centers, and the technique seems to be the
procedure of choice if the affected bowel is sufficiently supple
and devoid of associated sepsis.112–115

Anoperineum

Crohn’s disease will affect the anus or perineum in as many
as 61%–80% of patients, and typically occurs with or follow-
ing the onset of disease in other anatomic locations.116

Involvement of this area can manifest itself as a fissure, skin
tag or hemorrhoid, cavitating ulcer, abscess or fistula,
anovaginal fistula, anorectal stricture, or carcinoma. These
comprise the basis of the accurately descriptive and compre-
hensive Cardiff classification of anal Crohn’s disease,117

which has not been widely accepted by clinicians because it
is perceived to be of minimal clinical relevance.118,119

Whereas this classification system is solely based on the
anatomic and pathologic features, scoring systems of disease
activity have been proposed to complement this scheme.
These include the Perianal Crohn’s Disease Activity Index120

and a newer system intended to evaluate and predict the
outcome of operative management.121

The evaluation of anoperineal Crohn’s disease should
include a regional examination as well as investigations to
determine the extent and activity of disease located elsewhere
through varied imaging and endoscopic studies. The regional
examination may be significantly enhanced by assessment
with fistulography,122,123 endoanal ultrasonography,124–126

magnetic resonance imaging,127–130 or examination under
anesthesia. Comparative reports suggest that these modalities
are associated with comparable accuracy,131,132 and overall
accuracy might be best enhanced by combining the results of
any two modalities.131

The first priority of therapy is to drain any associated sep-
sis through the insertion of drainage catheters with or without
placement of noncutting setons. The second priority focuses
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on stabilizing the infectious component using antibiotic ther-
apy such as metronidazole or ciprofloxacin. In addition,
attempts at medical management of the disease process 
are initiated with immunomodulators and biologic agents; 
5-aminosalicylic acid compounds and steroids provide little
benefit. The third priority is optimization of quality of life
through continued medical therapy or operative intervention
used individually or in combination. Asymptomatic fissures,
skin tags, or hemorrhoids are best ignored because surgical
treatment may escalate the disease to a point in which proc-
tectomy is eventually required.52,133,134 Cavitating ulcers may
dramatically improve with operative debridement and intrale-
sional steroid injection in combination with appropriately
aggressive medical therapy.

Medical management typically includes antibiotics,
immunomodulators, and biologic agents used individually or
in combination. Metronidazole (20 mg/kg/day) prescribed for
6–8 weeks is associated with a 50%–56% healing rate, but
nearly half of patients will experience disease exacerbation
and paresthesias with dosage reduction.135,136 Azathioprine
(2–3 mg/kg/day) or 6-mercaptopurine (1.5 mg/kg/day) used
alone heals 54% of fistulas compared with a 21% healing rate
with placebo.137 Three doses of infliximab (5 mg/kg) deliv-
ered at 0, 2, and 6 weeks can promote fistula closure in 55%
of the patients, as compared with 13% of the patients treated
with placebo, and the median length of time during which the
fistula remains closed is 3 months.138 However, ciprofloxacin
(1000 mg/day) in combination with infliximab tends to be
more effective than infliximab alone,132,139 and re-treatment
with infliximab every 8 weeks is more effective than placebo
in maintaining fistula closure.140,141 Lastly, concomitant
immunosuppressive therapy with azathioprine, 6-mercaptop-
urine, or methotrexate may result in improved outcomes
because of a reduction in the frequency of human anti-
chimeric antibody formation, acute infusion reactions, and a
reduced risk of delayed hypersensitivity-like reactions and
formation of antinuclear antibodies.

The operative management of a perineal abscess or anoper-
ineal fistula is predicated upon the patient’s baseline conti-
nence, complexity of the fistula, amount of sphincter
encompassed by the fistula, and severity of rectal involve-
ment. In a review of 21 retrospective studies that focused on
fistulotomy for a low-lying fistula, the postoperative inconti-
nence rates ranged from 0% to 50%, and 6% to 60% ulti-
mately required a stoma.142 The initial healing rates in these
studies ranged from 8% to 100%, with rates of 80%–100% in
13 of 21 studies, 60%–79% in five of 13 studies, and <60%
in three of 21 studies. The clinical scenario best suited for
fistulotomy is the continent patient with a simple, low-lying,
posterior fistula without associated rectal disease.
Fistulotomy for an anterior fistula in this setting, especially in
a woman, may risk incontinence. If fistulotomy is likely to
cause a disturbance in fecal continence in a patient with min-
imal rectal inflammation, a rectal mucosal advancement flap
is recommended. The healing rates with this procedure range

from 50% to 80% in series containing at least 20
patients,143–145 and a history of non-colon Crohn’s disease is a
predictor of failure.144 Alternatively, a chronic indwelling
noncutting seton can be used in this setting. These setons are
more ideally suited for chronic drainage of a fistula compli-
cated by rectal inflammation, with proctectomy required in
0%–33% of patients reported in series composed of at least
20 patients.146–150 Fibrin sealant has also been used in these
situations to obliterate the fistula tract, but success has been
limited.151–153 In some patients, the severity of rectal inflam-
mation or extent of perineal sepsis mandates endoanal proc-
tectomy and permanent fecal diversion.116,142

Anovaginal fistulas are more difficult to manage than
anoperineal fistulas because they often originate from an anal
ulcer and traverse a short distance through sometimes attenu-
ated muscle. Fistulas that are not associated with an anal canal
ulcer are usually managed with a rectal mucosal advancement
flap if the rectal mucosa is noninflamed,145,154 or an anocuta-
neous flap if the rectum is moderately diseased.155 For women
with an anovaginal fistula and anal canal ulceration or severe
proctitis, proctectomy is often required.

Many clinicians are beginning to use medical therapy in
combination with operative treatment. They are reporting that
an examination under anesthesia before infliximab treatment
accelerates healing156 and infliximab treatment followed by
definitive surgery has a beneficial additive effect in a multi-
step treatment regimen for the management of complex anal
fistulas arising in patients with active proctitis.157

Strictures, which are typically situated at the top of the
anorectal ring, should be ignored if asymptomatic or gently
dilated if associated with complaints suggestive of outlet
obstruction.158,159 In selected patients with nondiseased rec-
tums, a rectal sleeve advancement may be attempted.160 Both
squamous cell carcinoma and adenocarcinoma can compli-
cate preexisting anoperineal Crohn’s disease and persons with
chronic involvement may require examinations under anes-
thesia with both directed and random biopsies of chronically
indurated areas to exclude the possibility of malignant degen-
eration.95,161–164 If a cancer is identified, the lymph node
drainage basin should be closely examined and an oncologic
resection planned with or without perioperative adjuvant
therapy depending on the histology and stage of the tumor.

Special Circumstances

Enteroparietal Abscess

An enteroparietal abscess is likely best treated by initial exter-
nal drainage using a computed tomography (CT)-guided
catheter if the cavity is accessible or, otherwise, by surgical
drainage. Conversely, some surgeons suggest that the abscess
is best managed by laparotomy, resection, and occasional
anastomosis.165 Antagonists of this approach cite their con-
cerns about short bowel syndrome after laparotomy because
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nondiseased bowel involved by the abscess often requires
concomitant resection to manage the abscess.166 Furthermore,
successful CT-guided drainage procedures obviate the need
for early as well as late operative intervention in nearly half of
patients.166 Patients with large, recurrent abscesses or fistulas
after drainage are more likely to require subsequent laparo-
tomy, but a fistula does not pose much operative difficulty if
resection has been deferred for approximately 6 weeks.

Interloop Abscess

Interloop abscesses, which are considerably smaller than the
enteroparietal form, are often occult or subtle in presentation
and are usually identified only at the time of resection when
separating loops of matted bowel.

Intramesenteric Abscess

Intramesenteric abscesses arise from penetrating disease
eroding into the mesentery of the small bowel, colon, or rec-
tum. In the small bowel, the abscess often dissects between
the mesenteric leaves, extending sometimes to the origins of
the superior mesenteric vessels. Resection of the bowel with
a cuff of mesentery carries a particular risk for vascular injury
or secondary hemorrhage. Instead, the abscess is identified by
intraoperative needle aspiration, and the purulent fluid is
drained back into the small bowel lumen by compression of
the mesenteric leaves and needle aspiration. An exclusion
bypass of the involved bowel is then performed by creating
proximal and distal mucus fistulas, and constructing an
enteroenterostomy above and below the diseased segment to
restore bowel continuity. The excluded segment is then
resected 6 months later. Intramesenteric abscesses of the sig-
moid colon or rectum are best managed by external drainage
combined with diverting end colostomy proximal to the site
of disease. Resection with anastomosis to the normal rectum
is performed 6 months later.

Retroperitoneal and Psoas Abscess

Abscesses arising in this anatomic location may be large and
well-circumscribed or poorly localized with the infectious
process extending deep to the psoas fascia in both caudad and
cephalad directions. CT-guided drainage is usually first used
followed by elective resection of the diseased segment. If a
CT-guided approach fails, surgical drainage is warranted. A
large, multilocular abscess is best treated by incising over the
appropriate site, separating the oblique muscles, localizing
the abscess by needle aspiration, incising the pyogenic mem-
brane, and digitally disrupting any septations. A drainage
catheter is inserted and continued until the cavity has col-
lapsed after 4–6 weeks. If the abscess is initially identified at
laparotomy, the diseased segment is mobilized, the involved
bowel resected, and an anastomosis is usually constructed.
The abscess is then unroofed and extraperitoneally drained,

and omentum is interposed between the bowel and the resid-
ual cavity. Sinography is completed immediately before
catheter removal to assure collapse of the cavity. If the cavity
persists, longer drainage is recommended.

Enterocutaneous Fistula

Enterocutaneous fistulas can develop before any surgical ther-
apy, during the immediate postoperative period, or several
weeks after an operation.167 Early postoperative fistulas most
likely represent breakdown of an anastomosis or an unrecog-
nized enterotomy. Otherwise, they are the result of active pen-
etrating disease. This latter presentation is best evaluated by
imaging studies and endoscopy to determine the extent of 
disease and exclude possible septic foci that would require
drainage. Medical therapy is then usually initiated with oper-
ative management warranted for significantly symptomatic
fistulas that are unlikely to heal or fail to heal with medical
treatment. Low-output fistulas that minimally soak a gauze
dressing may be managed by nonoperative techniques, espe-
cially in patients with significant operative risk. If an opera-
tion is required, the fistulizing segment of bowel is typically
diseased or situated proximal to an obstructed segment.
Regardless, the fistulizing bowel and any other disease sites
are addressed. Wedge excision or strictureplasty of the fistula
site is not recommended because of the associated risk for
postoperative leak and recurrent fistula.168 However, stricture-
plasty may be performed in other diseased areas provided the
previously mentioned guidelines are followed. In a patient
with a complex fistula requiring a prolonged operation with
extensive enterolysis, multiple anastomoses, enterotomy 
closures, or strictureplasties, a diverting stoma proximal to all
procedure sites is often prudent to allow healing before
restoration of the normal fecal flow. These persons often
require home hyperalimentation for 3–6 months followed 
by stoma closure after preoperative imaging confirms 
complete healing of all suture lines and no areas of distal
obstruction.

The management of a fistula developing during the early
postoperative period depends on the timing of the presentation
and other variables. If the operation was relatively straight-
forward and the fistula presents in the first 7–10 postoperative
days, re-laparotomy, resection, or fistula repair, and probable
proximal fecal diversion is warranted. Beyond that time inter-
val or after a difficult operation, re-laparotomy may be associ-
ated with more harm than benefit because of formidable
adhesions and the risk of iatrogenic bowel injury. An operation
is indicated in these patients if they have evidence of sepsis or
hemorrhage that cannot be managed by interventional radiol-
ogy techniques or potentially life-threatening ischemic bowel.
In addition, some individuals with fistulas that are particularly
difficult to manage can be aided by a laparotomy whereby the
upper abdomen is entered and a segment of jejunum proximal
to the fistula site is brought out as a diverting stoma. These
patients with postoperative fistulas treated nonoperatively will
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usually require home hyperalimentation, somatostatin, and
possible gastric decompression until the fistula has healed.169

If the fistula persists despite 6–12 months of management,
operative intervention is planned after extensive evaluation of
the fistula and intestinal tract.

Enteroenteric Fistulas

Enteroenteric fistulas are the most common type of internal
fistula arising in people with Crohn’s disease, and they have
been reported to occur in 33% of patients whereas external
fistulas affect 15% of people.170 Isolated enteroenteric fistulas
usually cause few symptoms unless obstructive or septic com-
plications dominate the clinical presentation. However, nearly
40% of patients with internal fistulas initially managed by
nonoperative methods will require surgery within 1 year,
mainly because of disease intractability.171 The principles of
surgical management include resection of the fistula source,
freshening of the defect in the adjacent bowel loop by wedge
excision, and transverse closure of the defect. Primary bowel
anastomosis can usually be safely performed after resection
of the diseased segment is completed. However, certain clini-
cal situations may pose particular difficulties.172 If a phleg-
monous reaction involving the rectosigmoid region is part of
an ileosigmoid fistula, suture closure of the sigmoid defect
may be vulnerable to breakdown. Instead, a limited sigmoid
resection with primary anastomosis should be performed
because the likelihood of anastomotic dehiscence is negligi-
ble.173 In these cases, the sigmoid colon is diseased in nearly
40% of patients and the reoperative recurrence rate is signifi-
cantly increased when preoperative endoscopy is omitted.174

Recurrence

Within a few decades of the first description of regional ileitis,
the recurrent nature of the disease was recognized.175 One year
after an initial resection, 60%–80% of patients possess endo-
scopic recurrence, 10%–20% experience clinical relapse, and
5% demonstrate operative recurrence.176 Physicians from
many centers have tried to elucidate those factors responsible
for its recurrent nature, but several of the parameters that ini-
tially were thought important in predicting disease recurrence
have ultimately proved to be unrelated including age of disease
onset,177–185 gender,177–185 anatomic location,177–179,181,182,185

duration of preoperative symptoms,180,183,186–188 previous resec-
tion,189,190 operative indication,178,179,185 and blood transfu-
sion.187,191,192 Although disease behavior may impact the
likelihood of recurrence,182 tobacco usage has been almost uni-
formly linked to recurrence. Specifically, smoking is an inde-
pendent risk factor for symptomatic, endoscopic, and
operative recurrence.4–7

The choice of operation might also impact the likelihood 
of recurrent disease, and various operative options may
potentially affect the recurrence rate. Segmental colonic dis-

ease treated by limited resection with colocolonic or colorec-
tal anastomosis for Crohn’s disease of the large bowel has
been described by a number of institutions over the past
3 decades193–201 (Table 42-1). Although the majority of
patients will experience symptomatic recurrence, more than
75% will maintain intestinal continuity for more than a
decade after their initial resection with anastomosis. Despite
the symptomatic recurrence rate, it is important to recall that
segmental colonic resection delays the need for permanent
ileostomy and partially conserves a portion of the large intes-
tine’s functional absorbing surface. Crohn’s disease of the
colon with relative rectal sparing can be adequately treated by
colectomy with ileoproctostomy as described earlier. Longo
and colleagues202 reviewed the Cleveland Clinic’s experience
using this technique. The procedure was safely performed in
118 patients over a 26-year period. After an average 10 years
of follow-up, 61% of patients maintained intestinal continuity
with a functioning ileoproctostomy. The success of this oper-
ation is independent of patient age and duration of symptoms,
but inversely linked, in part, to the presence of concomitant
small bowel disease at the time of anastomosis. Many other
authors have reported similar favorable find-
ings.197,199,200,202–207 (Table 42-2) One of the most common
components of Crohn’s disease that manifests itself after
proctocolectomy is recurrence of disease in the ileostomy or
remaining small bowel. Scammell and associates reported a
24% and 35% cumulative reoperative rate for recurrence at
5 and 10 years, respectively.208 The majority of recurrences
occurred within 25 cm of the stoma. Although the rates vary,
these values largely agree with the experience of others.199,206

Various forms of medical therapy have been trialed to
prevent the likelihood of recurrent Crohn’s disease after
operative management, but no clear prophylactic drug
regime has emerged. First-line therapy generally consists of
the 5-aminosalicylic acid compounds, which are only mildly
protective and a recent metaanalysis of studies addressing this
indication suggested that they were no better than placebo.209

Second-line treatment includes immunomodulator medica-
tions that are potentially beneficial in postoperative patients
with high risk for recurrence, endoscopic lesions noted in
the neoterminal ileum, or disease-related symptoms.210,211

594 S.A. Strong

TABLE 42-1. Recurrence after segmental colonic resection

Recurrence Follow-up

Author No. of patients (%) (y)

de Dombal et al.193 42 37 15
Sanfey et al.194 13 8 7
Stern et al.195 5 20 5
Longo et al.196 18 62 5
Allan et al.197 36 66 15
Prabhakar et al.198 33 42 14
Bernell et al.199 134 49 10
Andersson et al.200 31 39 11
Martel et al.201 84 43 9



Third-line therapy would likely include nitroimidazole antibi-
otics that prevent early endoscopic recurrence and postpone
symptomatic relapse, but are not well tolerated.212

Conventional corticosteroids, budesonide, and probiotics
have been shown to ineffectively protect against postoperative
disease recurrence, and the biologic agents have not been
appropriately trialed.

Summary

Crohn’s disease remains a chronic, incurable disorder that
presents unique challenges to the surgeon. The proper care of
these patients requires a thorough interview, examination, and
evaluation because the presenting symptoms and signs can be
quite subtle yet profoundly significant. Multiple factors must
be considered to allow development of an appropriate treat-
ment plan. Medical therapy often precedes or complements
operative management, and although resection remains the
principle operation of choice, the nonresectional techniques
are often required to allow bowel conservation. The recurrent
nature of the disease mandates that we continue to search for
alterations in operative techniques and innovative medical
therapies that reduce the need for repeat operations.
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There are a variety of benign disorders of the colon and
rectum that are uncommon but may be troublesome to diag-
nose and manage because of their obscurity and at times
chronicity. The etiologies of these less-common disorders
include bacterial, viral, parasitic, collagen vascular, ischemic,
radiation related, and those involving immunocompromised
states. It is often common that when the physician entertains
these entities, that they never forget the encounter because of
its misleading presentation and uncertain treatment. This
chapter will describe the myriad of less-common disorders of
the colon and rectum that one may encounter in clinical
practice with emphasis on diagnosis, differential diagnosis,
treatment, and long-term outcome.

Ischemic Colitis

Vascular disorders of the midgut and hindgut are extremely
morbid conditions. This is because these diseases often afflict
elderly individuals with various coexisting morbidities and
limited physiologic reserve. This is compounded by the fact
that these disorders are often diagnosed late, only after full-
thickness intestinal injury has occurred, with perforation or
gangrene. Major postoperative complications remain exces-
sive and both early and late mortality rates continue to be sig-
nificant. Ischemic colitis is the most common form of
ischemic injury to the gastrointestinal (GI) tract.

It is paramount that the surgeon involved in the care of
ischemia and hemorrhage of the colon and rectum has a thor-
ough understanding of the anatomy of the large bowel. The
superior mesenteric artery (SMA) and its branches, the infe-
rior mesenteric artery (IMA) and its branches, as well as con-
tributions of the iliac and pudendal arteries to the rectum
contribute to the arterial supply of the large bowel. The ileo-
colic artery (ICA) arises from the right side of the terminal
portion of the SMA and provides blood flow to the terminal
ileum, appendix, cecum, and ascending colon. The right colic
artery (RCA), which may originate from the ICA or the SMA,
provides the predominant blood supply to the ascending

colon. It may be absent in up to 20% of patients. The middle
colic artery is the first artery originating from the right side of
the SMA, and its branches participate in the blood supply
of the ascending colon, transverse colon, and the splenic flex-
ure. The IMA arises from the abdominal aorta and gives rise
to left colic and numerous sigmoidal branches, and finally
terminates as the superior rectal artery. The superior rectal
artery is the principal blood supply to the rectum. The remain-
der of the blood supply to the rectum comes from the middle
and inferior rectal arteries, which are contributions from the
internal iliac and internal pudendal arteries. There is variable
and often unpredictable collateral blood supply to the colon
and rectum. The collaterals between the SMA and IMA are
the most important clinically and are the marginal artery of
Drummond and the arc of Riolan. The venous drainage of 
the colon and rectum is more anatomically consistent. The
venous blood flow from the colon and upper and middle rectum
is via the SMV and inferior mesenteric vein to the portal
system, whereas that of the lower rectum and anal canal is via
the internal iliac veins.

Ischemic injury to the colon is now recognized to manifest
distinct clinical subtypes, ranging in severity from transient
segmental colopathy to fulminant gangrenous colitis.1 The
incidence of colonic ischemia in the general population
remains unknown. Classically, colonic ischemia is described
in elderly patients and those who have significant comorbidi-
ties. However, case reports reflect the heterogeneity of this
disease. Etiologies including shock, autoimmune disease,
coagulopathies, long-distance running, illicit drug use, and
medication-induced colonic ischemia have been reported, in
patients both young and old. Colonic ischemia remains a dis-
ease of variable clinical presentation and outcome.2

Ischemic colitis is often recognized as a specific entity
characterized by sudden abdominal pain and diarrhea. A
spectrum of disease exists, ranging from transient mucosal
injury that spontaneously resolves to transmural disease with
full-thickness gangrene. An intermediate form also exists in
which, after resolution of symptoms, stricture formation
occurs. An increased awareness and suspicion that ischemic



colitis is present should initiate prompt diagnostic endoscopy.
Unexplained abdominal symptomatology or unexplained
clinical deterioration with abdominal symptoms should
prompt the clinician to exclude the colon as the source of the
problem. Unfortunately, routine laboratory and radiologic
investigations often fail to identify colonic ischemia.
Colonoscopy is responsible for the increasing awareness of
colon ischemia and remains the procedure of choice to docu-
ment its presence or absence and identify or exclude other
colonic pathology.3

Two distinct forms of ischemic colitis have been repeatedly
described throughout the last 40 years.4 The spontaneous,
usually self-limiting form of ischemic colitis contrasts
drastically with the often catastrophic, more fulminant form.
Despite the widely divergent outcomes, the initial presenta-
tions of the two forms may be identical and are not predictive
of the patient’s clinical course. Ischemic colitis is generally
viewed as a nonocclusive form of intestinal ischemia.
Although in some cases a specific anatomic abnormality may
be identified, as in ligation of the IMA during repair of
abdominal aortic aneurysms, the precipitating episode often
resolves by the time of presentation. Diagnosis is dependent
on a high index of suspicion for the disease. Correct interpre-
tation of the symptoms, signs, and laboratory values associ-
ated with colonic ischemia must be followed by prompt
diagnostic imaging, endoscopy, and/or operative exploration,
depending on the severity of disease.5

Clinical risk factors are important to consider when evaluat-
ing a patient for ischemic colitis. Cardiovascular disease and
hypertension are common, prevalent, preexisting medical con-
ditions among our group of patients, and many of these patients
are taking vasoactive medications, which may have limited the
flow to the ischemic segments or have blunted the colon’s abil-
ity to compensate for low blood flow.6 Additionally, many have
renal failure. The association between morbidity and mortality
from ischemic colitis and patients with chronic renal failure has
been described.7 Certainly, one must have a low threshold for
complete endoscopic evaluation of the entire colon in these
patients when symptoms of an unexplained GI illness are pres-
ent. Nevertheless, colonoscopy should be avoided in patients
with peritoneal signs.

Nongangrenous ischemic colitis should be managed conser-
vatively, because resolution is often self-limiting. Even stric-
tures can be managed without operation because obstruction is
rarely complete and endoscopy can differentiate benign from
malignant strictures. Adequate hydration initially is important
to maintain tissue perfusion. Systemic antibiotic therapy is
given with monitoring of white blood cell count and hemat-
ocrit. There is no role for systemic anticoagulation. Abdominal
pain, acidosis, and clinical deterioration all suggest impending
infarction. Conservative therapy has no role once infarction
develops and the prognosis is related to the time the diagnosis
is made and the colon is resected. At surgery, all ischemic colon
needs to be resected. Primary anastomosis should be avoided.
Survival is almost uniformly inversely correlated with the

presence of infarction as well as the presence of coexisting
morbidities. A recent series demonstrated that pain-associated
ischemic colitis has a worse prognosis than melena-associated
ischemic colitis.8 Colonic ischemia affecting younger people is
being recognized more frequently where identifiable causes
include collagen vascular disease, hematologic disorders, long-
distance running, and cocaine abuse.9

Total colonic ischemia remains a highly lethal condition.
Risk factors for total colonic ischemia seem to be patients
who have had profound blood loss after major abdominal sur-
gery or patients with disease entities characterized by fluid
shifts such as renal failure on hemodialysis. Regardless,
prompt recognition and resection can be lifesaving in severe
cases.10 Ischemic proctosigmoiditis remains a rare entity,
thought to be attributable to the abundant collateral blood sup-
ply located within the pelvis and perineum.11 When this entity
occurs, often an identifiable precipitating factor is identified.
Conservative management is usually effective and proctec-
tomy rarely required.

Collagen Vascular–associated Colitis

The collagen vascular diseases represent a collection of con-
ditions that are believed to be the result of pathologic alter-
ations in the immune system. They may occur in any organ
and may be associated with GI manifestations.12 Often these
entities affect the blood supply to the colon and rectum and
may produce ischemic changes and a colitis. Deposition of
immune complexes in blood vessel walls resulting in either
ischemia or thrombosis is the most widely accepted patho-
genic mechanism. These entities include polyarteritis nodosa
(PAN), cryoglobulinemia, Henoch-Schönlein purpura,
Behçet’s syndrome, systemic lupus erythematosus (SLE),
scleroderma, and polymyositis.

Polyarteritis Nodosa

PAN is a systemic necrotizing vasculitis of small- and
medium-sized arteries often with visceral involvement.
Lesions are segmental and tend to involve bifurcations and
branches of arteries. In the United States, the incidence is
about 3–5 per 100,000 population per year. Men are affected
more frequently than women and the age of onset is 40–60
years. Patients typically present with nonspecific signs and
symptoms such as fever, weakness, headache, abdominal
pain, weight loss, and malaise. PAN affects multiple systems
including renal, musculoskeletal, nervous, GI, integument,
cardiac, and genitourinary. The GI tract involvement is simi-
larly nonspecific and presenting signs and symptoms include
abdominal pain, nausea, and vomiting, bleeding, bowel
infarction, and perforation, as well as cholecystitis, or hepatic/
pancreatic infarction. PAN carries a high mortality rate when
untreated. Nearly half of patients die within the first 3 months
of onset. When immunosuppressive agents are combined with
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corticosteroids, the 5-year survival rate may increase to
greater than 80%.

GI involvement of PAN is often a poor prognostic factor.
Patients often have an abnormal visceral arteriogram with both
saccular and fusiform aneurysms of the mesenteric vessels.
Abdominal symptoms are often manifested as pain where
organ damage caused by ischemia and hemorrhage may occur.
GI hemorrhage, bowel perforation, and bowel infarction are
often the underlying pathology. Some patients may present
with a chronic wasting syndrome in which mesenteric angiog-
raphy may establish the diagnosis. The Churg-Strauss syn-
drome (CSS) is a variant of PAN in which GI involvement
caused by eosinophilic infiltration causes abdominal pain,
bloody stool, and diarrhea. Surgical intervention is required
for acute surgical conditions as a consequence of PAN or CSS.
Bowel resection with avoidance of an intestinal anastomosis
should be performed. A discussion with the family should
include the poor prognosis with GI involvement.13

Cryoglobulinemia

Cryoglobulins are immunoglobulins that undergo reversible
precipitation at low temperatures. Cryoglobulinemia may be
associated with a particular disease such as autoimmune dis-
ease, lymphoproliferative disorder, infectious diseases, or it
may be idiopathic form termed essential cryoglobulinemia.
This disease is thought to be related to immune-complex dis-
ease with intravascular cryoglobulin deposits, reduced level
of complement and complement fragments that act as chemo-
tactic mediators of inflammation. Cryoglobulinemia may
complicate chronic hepatitis infection, and many immune dis-
eases including inflammatory bowel disease. The GI manifes-
tations are rare and may result in ischemia or infarction
secondary to a mesenteric vasculitis.14

Henoch-Schönlein Purpura

Henoch-Schönlein purpura is a distinct systemic vasculitis
characterized by the tissue deposition of immunoglobulin A
containing immune complexes. The clinical symptoms
include abdominal manifestations, arthralgias or arthritis, pal-
pable purpura, glomerulonephritis, and colicky abdominal
pain. Although the disease is frequently seen in children,
adults of any age may be affected. Abdominal symptoms are
usually the result of vasculitis in which symptoms include
abdominal pain, nausea, and vomiting, and GI bleeding may
occur in up to 40% of patients. Intramural hematomas, intus-
susception, infarction, and perforation of the gut may be a
sequelae of this disease.15,16

Behçet’s Syndrome

Behçet’s syndrome is a chronic relapsing inflammatory, mul-
tisystem disorder characterized by widespread vasculitis 
of large and small arterial and venous vessels. It is most

prevalent around the Mediterranean and Japan. When it
appears, it affects young men and runs an aggressive course.
In Europe and North America, it mainly affects women. The
etiology of the disease is unknown, but most authors believe
it arises from a genetic predisposition with a triggering event
such as streptococcal infection that leads to alteration in
immune function.17 The GI tract is affected in 15%–65% of
cases, and when involved carries a poor prognosis.18

Mesenteric ischemia and infarction are a result of large vessel
disease and ulceration is a sequelae of small vessel disease
involving the mucosa. The ileocecal region is the most fre-
quently involved segment. Diarrhea, abdominal pain, colitis,
pancreatitis, bleeding, and ulceration from the mouth to the
anus are features of GI involvement.19 It may also present
with a mass in the ileocecal region and often mimics inflam-
matory bowel disease. Behçet’s disease and inflammatory
bowel disease share many of the extraintestinal manifesta-
tions involving the eye, mouth, liver, and joints. Behçet’s dis-
ease behaves similarly to Crohn’s disease with anorectal
ulceration and rectovaginal fistula. It is often difficult to dis-
tinguish between Behçet’s disease and inflammatory bowel
disease, because of the similarity in extraintestinal symptoms,
such as oral ulceration, erythema nodosum, uveitis, and
arthritis. Histologically, the intestinal ulcers of patients with
Behçet’s disease are indistinguishable from those of patients
with ulcerative colitis; however, the finding of the granuloma
formation that is characteristic of Crohn’s disease can be used
to rule out Behçet’s disease.

Endoscopic and radiographic evaluation of the small and
large bowel will reveal deep ulcers, pseudopolyps, and
mucositis. Surgery is often encouraged early in treatment
before fatal complications occur. Wide surgical margins are
preferred and intestinal anastomoses discouraged because
anastomotic leaks, reperforation, and fistulization are com-
mon.20 When these GI manifestations of Behçet’s disease
occur, the prognosis is poor.

Systemic Lupus Erythematosus

SLE is a chronic multisystem inflammatory disease that can
affect any and every organ system of the body, and follows a
relapsing and remitting form. It is an autoimmune disorder
involving microvascular inflammation and the generation of
autoantibodies. Although the specific cause of SLE is
unknown, multiple factors are associated (genetic, hormonal,
environmental) with this disease. Disturbances within the
immune system result in the formation of immune complexes
in the microvasculature leading to complement activation and
inflammation. Antinuclear antibodies are present in the serum
of virtually all patients with SLE and antibodies to native
DNA are highly specific for the diagnosis of SLE.

GI symptoms are common in patients with active SLE.
Nausea and dyspepsia are frequent complications.
Abdominal pain may be related directly to active lupus. One
of the most devastating complications of lupus is GI vasculitis
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and carries a 50% mortality rate.21 Common sequelae include
ulceration, hemorrhage, perforation, and infarction.22,23 The
diagnosis of small or large bowel vasculitis is frequently dif-
ficult to make because arteriography rarely demonstrates
small vessel disease and computed tomography (CT),
endoscopy, and small bowel series may also be unrevealing.
The diagnosis is often made from surgical specimens after an
acute surgical emergency. Medical treatment of abdominal
lupus vasculitis often involves corticosteroids and cyclophos-
phamide.

Scleroderma

Scleroderma is a multisystem, multistage disorder of small
arteries, microvessels, and connective tissue. The disease
occurs in all races but affects women three to four times more
often than men. Initial symptoms occur in the 20s to 40s.
Systemic manifestations may include skin involvement,
Raynaud’s disease, polyarthritis, and lung, heart, kidney, and
thyroid problems. In the GI tract, the disease may affect the
esophagus, stomach, or small or large bowel. The GI symp-
toms may precede the diagnosis by several years, and are
often the most difficult to treat. Overproduction of collagen,
increased humoral immunity, and abnormal cellular immune
function all contribute to the development of scleroderma in
other organs. More importantly, the changes seen in the blood
vessels in scleroderma have a role in the development of the
clinical manifestations of the disease. The esophagus is the GI
organ that is most frequently involved and more than 50% of
patients diagnosed with scleroderma have esophageal
manifestations. In the small bowel and the stomach, chronic
intestinal pseudoobstruction, bacterial overgrowth, and
malnutrition are the main consequences. These patients often
require prokinetic agents which can be used to enhance gut
motility. Antibiotic therapy is the treatment for bacterial
overgrowth. Somatostatin is used when severe diarrhea
develops which occasionally is seen in scleroderma.24–26

Scleroderma may also affect the large bowel and colonic
motility. Clinically, patients may have severe constipation 
and may have fecal impaction, rectal prolapse, megacolon, and
diverticula. GI bleeding arising from the colon has been
reported to result from diverticulosis, stercoral ulcerations, and
telangiectasias. Anorectal dysfunction frequently occurs with
scleroderma and is similar to that of the esophageal dysmotil-
ity. These patients often have decreased internal anal sphincter
pressures, a decreased or absent anorectal inhibitory reflex,
and reduced rectal compliance. The treatment of constipation
may prove difficult, and after conventional treatment fails,
daily balanced electrolyte solutions containing polyethylene
glycol may be required. Prokinetics are often tried, but results
are disappointing. For fecal incontinence, efforts in controlling
diarrhea are worthwhile. Antidiarrheals, however, may precip-
itate pseudoobstruction. Biofeedback may be considered.
Finally, malnutrition may be a serious consequence of this
disease and appropriate measures should be instituted.27

Polymyositis

Polymyositis is an inflammatory muscle disease of unknown
etiology. It is characterized by weakness, high levels of
striated muscle enzymes, and electromyographic or biopsy
evidence of an inflammatory myopathy. This all is a result of
immune-mediated muscle inflammation and vascular dam-
age. The immune system is primed to act against previously
unrecognized muscle antigens. It is a disease of adults and
common among blacks. Symmetric proximal muscle pain 
and weakness, dysphagia, arthralgias, joint pain, and, when
accompanied by a rash over the face, chest and hands, it is
referred to as dermatomyositis. Serum creatine kinase is the
most sensitive and specific laboratory study with levels 5–50
times that of normal. The erythrocyte sedimentation rate is
usually increased, myoglobinuria may be present, and posi-
tive rheumatoid factor and antinuclear antibody may be
found. Treatment includes systemic steroids and immunosup-
pressive agents. GI symptoms include impaired deglutition,
impaired gastric emptying, bloating, constipation, and GI
hemorrhage. Pneumatosis intestinalis, colonic dilatation, and
diverticulosis may be seen. Certain subgroups of polymyosi-
tis-dermatomyositis may have an increased prevalence of
malignancy. Overall, the 5-year mortality rate is 20%.28

Microscopic Colitis

Microscopic colitis is current terminology encompassing two
subtypes: lymphocytic colitis and collagenous colitis. From a
clinical perspective, disease manifestations and treatment are
alike. These entities are separated by their histologic features.
The clinical syndrome of watery diarrhea in the setting of
normal radiologic studies of the GI tract and with a normal
endoscopic mucosal appearance was problematic to many cli-
nicians. Many patients were lumped into the rubric of irritable
bowel syndrome for lack of any better understanding.

In 1976, Lindstrom29 published the first article describing
the association of colonic collagenous deposition and a
watery diarrhea syndrome. Four years later, Read and col-
leagues30 published the first article referring to microscopic
colitis. In 1982, Kingham and associates31 described six
patients who presented with watery diarrhea and normal
appearing colons by barium enema study and colonoscopy.
However, random colonic biopsies revealed lymphocytic
infiltrates in the colonic epithelium. Treating these six
patients with antiinflammatory medications resolved their
symptoms thus demonstrating the relationship between the
infiltrate and the syndrome.

Pardi32 estimates that microscopic colitis accounts for
about 10% of cases of chronic diarrhea referred to major cen-
ters for study. Of this 10%, about half represent lymphocytic
colitis and half collagenous colitis. Collagenous colitis occurs
more often in women (studies exceed 80%) whereas there
seems to be no gender differential in lymphocytic colitis.
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Both entities principally afflict patients over the age of 60 but
cases have been demonstrated in all age groups including
pediatrics. Bo-Linn and associates33 were able to demonstrate
that watery diarrhea was secondary to marked depression of
colonic absorption. This decreased function led to the associ-
ated findings of hypokalemia and, in severe cases, a protein-
losing enteropathy. Crampy abdominal pain and weight loss
are the major clinical complaints from patients. Stool fre-
quency ranges from 3 to 20 per day. Despite this, dehydration
is unusual as are fever, vomiting, and GI bleeding.

Clinical evaluation demands that when the patient comes to
endoscopy, biopsies be obtained. Lymphocytic colitis tends to
occur uniformly throughout the colon and rectum but collage-
nous colitis is often patchy, therefore requiring frequent colon
biopsies at intervals throughout.34 The histologic criteria for
lymphocytic colitis requires more than 10 lymphocytes per
100 epithelial cells in the colon (Figure 43-1). Normal colons
will have less than five lymphocytes per 100 cells.
Additionally, a mixed mononuclear infiltrate is present in the
lamina propria. The excess deposition of collagen in collage-
nous colitis occurs in the subepithelial layer of the bowel
(Figure 43-2). It is interesting to note that it is not the thickness
of the collagen layer that correlates with the severity of the
diarrhea, but instead the degree of inflammatory infiltrate.35

The terminal ileum may be affected by either type of micro-
scopic colitis. Villous atrophy36 and intraepithelial lymphocy-
tosis37 may be found on ileal biopsy. Ileal wall changes suggest
that perhaps a small bowel luminal constituent is responsible
for the inflammatory colonic changes. Studies demonstrating a
high prevalence of arthritis (82%) and autoantibodies (50%)
suggest the possibility of an autoimmune disorder.38 Higher
than expected prevalence of sprue-like HLA genes in micro-
scopic colitis patients suggests an immunologic basis for the
inflammatory changes.39 Furthermore, diversion of the ileal
content via a stoma led to morphologic resolution of colonic
inflammatory changes on tissue microscopy. Closing the

stoma led to recurrent microscopic colitis.40 Another factor
related to possible pathogenesis of the colonic inflammatory
process is bile acid malabsorption (BAM). One report found
BAM present in 60% of those studied with lymphocytic coli-
tis versus 27% in collagenous colitis.41 Of note, 75% of
patients with functional diarrhea demonstrated BAM. It there-
fore suggests that abnormalities of bile metabolism may be
concomitant conditions but not causally related to the colonic
inflammatory condition.

Recently, a report 42 linked the onset of microscopic colitis
to a formulary change in which lansoprazole was substituted
for omeprazole. Development of a watery diarrhea syndrome
resulted in biopsy proven diagnosis, which resolved on
discontinuation of the medication. This finding suggests
that medication-induced colonic changes do occur and
should be sought after in the evaluation of patients with
microscopic colitis.

Treatment options are empiric and are directed at symptom
management, management of the inflammatory process, and
the potential role of disordered immunoregulation in the
pathogenesis of this disease. Because there are multiple med-
ications that impact the above targeted areas, it is recom-
mended that therapy begin with the least toxic regimens.
Initially, dietary modifications can be tried, eliminating
caffeine, dairy, alcohol, and artificial sweeteners. Nonsteroidal
antiinflammatory drugs (NSAIDs) should be discontinued.
Loperamide and diphenoxylate/atropine are generally effec-
tive at symptom resolution. Bismuth subsalicylate has been
demonstrated over an 8-week course to be safe and efficacious
in disease management when dosed at 524 mg four times
daily.43 Cholestyramine induced remission in 19 of 22
patients41 whereas mesalamine produced some response
(range of 47%–50%). Steroids were more effective (70%–82%
response). Immunomodulator therapy with azathioprine, 
6-mercaptopurine, and others has been tried for steroid failures
or those requiring chronic steroid maintenance with some suc-
cess (89%).44 Surgical options include ileostomy for diversion
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FIGURE 43-1. Lymphocytic colitis. Hematoxylin and eosin (H & E)
stain; magnification × 540. (© 2004 Frederick C. Skvara, MD).

FIGURE 43-2. Collagenous colitis. H & E stain; magnification × 540.
(© 2004 Frederick C. Skvara, MD).



or colectomy, with or without restoration of continence.
Surgery, as a treatment option, requires failure or intolerance
to the medical options available and symptoms severe enough
to warrant such aggressive intervention.

Eosinophilic Colitis

This rare condition is characterized by eosinophilic infiltra-
tion of the involved tissues and increased eosinophil counts in
peripheral blood.45 Eosinophilic colitis is usually encountered
in the gastric antrum and proximal small bowel. Symptoms
include abdominal pain, nausea, vomiting, and weight loss.
When the mucosa is involved, bleeding, diarrhea and protein-
losing enteropathy may be noted. Differential diagnosis
includes tuberculosis, Crohn’s disease, parasite infestations,
allergic enteropathies, and collagen vascular disorders.
Colonoscopic biopsies should differentiate eosinophilic coli-
tis from these other grossly similar appearing conditions.46

Therapy for symptomatic patients consists of steroids.
Spontaneous remissions have been documented. Surgery has
a role for management of complications, such as intussuscep-
tion, obstruction, or hemorrhage and in cases in which diag-
nostic dilemmas require more tissue.47

Fungal Colitis

Fungal colitides do occur but are thankfully unusual in an
immunologically normal patient. Clinical settings in which
this diagnosis must be considered include human immunode-
ficiency virus (HIV) infections, immunocompromised states
such as splenectomy, chronic liver disease, and steroid ther-
apy as well as in chronically ill patients being treated with
broad-spectrum antibiotics. The major pathogens in this cate-
gory include Candida spp., Histoplasma capsulatum, and
Cryptococcus neoformans. Outside the United States, other
fungi may predominate such as is seen with Penicillium
marneffei in Southeast Asia.48

Candida colitis is the more common of these entities found
predominantly in patients in the intensive care unit. Usually,
the infection is systemic involving septicemia, the pulmonary
tract, the urinary tract, and the GI tract. Colonic involvement
may be diffuse and thus results in diarrhea, fever, and abdom-
inal pain. Perforation may occur with resultant peritonitis or
fistulization. Stool cultures or endoscopic biopsies are diag-
nostic when typical spores, yeast, or pseudomycelia are
demonstrated. Medical treatment is first-line therapy in the
absence of peritonitis. This consists of oral nystatin
500,000–1,000,000 units four times daily or in sicker patients,
ketoconazole 200–400 mg daily. Alternatively, amphotericin
B 0.3–0.6 mg/kg can be administered intravenously.49

Surgical intervention may be required in the face of free per-
foration or clinical findings of peritonitis. Despite aggressive
surgical intervention, mortality is very high because of the
severity of the associated conditions.

Histoplasmosis

H. capsulatum is found endemically throughout the Midwestern
United States. Although principally a pathogen of the reticu-
loendothelial system, it can cause systemic infection in the
immunocompromised host. Pulmonic disease is most common
but ileocolitis does occur. A granulomatous process causing
bleeding, ulceration, stricture formation, and perforation has
been described.50 Endoscopic examination can be confusing
because the lesions may appear to resemble adenocarcinoma.
Skip areas, pseudopolyps, ulcerations, and plaque-like lesions
may be present but biopsies will reveal intracellular budding
yeasts within the mucosa when this organism is present.
Serologic tests and fungal cultures may also confirm the diag-
nosis. Although perforation is rare, emergent surgery with
resection of the grossly affected tissue and proximal diversion
may be necessary. Amphotericin B intravenously administered
is indicated in severe cases whereas ketoconazole has been
used effectively in patients less severely ill. Histoplasma coli-
tis has been reported in otherwise healthy patients but the pre-
viously described assessment should demonstrate the
responsible pathogen when present.51

Cryptococcus

Cryptococcosis usually affects the central nervous system. 
C. neoformans is acquired via inhalation of soil contaminated
with this encapsulated yeast. Isolated GI infection is rare but does
occur in immunocompromised patients. Colitis with perforation
can occur spontaneously or after endoscopic biopsy and so sur-
gical intervention to manage life-threatening complications may
be necessary.52 A high index of suspicion must be maintained
when patients present with symptoms of colitis and a concomi-
tant history of immune suppressive therapy or infection with
HIV. Early medical therapy provides the best means of avoiding
surgery in these very ill patients. Diagnosis is confirmed by
biopsy of infected mucosa demonstrating encapsulated budding
yeasts or via culture of stool. Ketoconazole is effective in less
severely ill patients but amphotericin B is standard therapy in
severely ill or immunocompromised patients.

Bacterial Colitis

Because bacterial pathogens can produce clinical syndromes,
which may mimic other conditions in which surgery is more
likely a therapeutic consideration, colorectal surgeons must
have a basic understanding of the organisms that cause ente-
rocolitis as well as diagnostic and therapeutic options (see
Table 43-1). Bacterial pathogens cause disease within the GI
tract in several ways: mucosal adherence leading to secretory
diarrhea, toxin production, and mucosal invasion.52 The very
young and the elderly are at greater risk of serious sequelae as
are immunocompromised hosts. The majority of infections
worldwide occur in developing countries where water
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contamination, poor food preservation techniques, and fecal
contamination of food supplies is more likely. Each of the
major bacterial pathogens is reviewed as to the clinical syn-
dromes, complications, diagnosis, and treatment when neces-
sary. For the most part, watery diarrhea syndrome requires
supportive measures such as fluid and electrolyte replacement.
Dysenteric syndromes characterized by bloody diarrhea, fever,
and abdominal pain generally necessitate identification of the
organism so that appropriate antibiotic therapy can be initiated
(see Table 43-2). The goals of treatment are to decrease the
period of bacterial shedding in the stools and to improve the
patient’s clinical condition, thus lessening the likelihood of
invasive complications of infection.53

Escherichia coli

Based on the mechanism by which they cause diarrhea, four
classes of E. coli are described. Enteropathic E. coli is prima-
rily a problem causing outbreaks of severe diarrhea in nurs-
eries. Diarrhea is caused by the bacteria adhering to the
mucosa of the enterocytes and the production of a cytotoxin
causing mucosal damage. Infection is primarily within the
small bowel. The clinical syndrome may consist of watery

diarrhea, vomiting, and fever. The process is generally self-
limiting and so therapy is supportive. Trimethoprim-sul-
famethoxazole (TMP/SMX) is effective and is recommended
in complicated cases.

Enterotoxigenic E. coli is ubiquitous in developing nations
and is the major organism causing traveler’s diarrhea. Thirty to
fifty percent of travelers from industrialized nations spending
3 weeks or more in developing nations will experience this
infection.52 The toxin produced does not damage the mucosa
but causes a secretory diarrhea. Infection is self-limiting but
may cause cramping and low-grade fevers. Treatment is sup-
portive. For travelers wishing to avoid becoming ill with this
pathogen, prophylaxis with bismuth subsalicylate, 2 tablets
four times daily during periods of exposure is helpful.
Unfortunately, salicylate intoxication is a concern in children
and thus not recommended in this group.53

Enteroinvasive E. coli produces a syndrome much like
Shigella. Mucosal invasion of enterocytes by this strain
produces the illness but is usually self-limited. Treatment is
supportive unless dysentery develops. Should this occur,
TMP/SMX is indicated.

Enterohemorrhagic E. coli can cause serious dysenteric
problems related to production of a cytotoxin. It has occurred
in the United States in outbreaks associated with undercooked
hamburger meat. Cramps, low-grade fever, and watery diar-
rhea progress to a more severe bloody diarrhea. Treatment
remains supportive because no effective antimicrobial therapy
is known. The clinical presentation may mimic inflammatory
bowel disease or ischemic colitis. A hemolytic uremic syn-
drome or thrombocytopenia may complicate the recovery
phase, especially in patients at either age extreme.54

Shigella

Although there are four species of Shigella known to cause
clinical gastroenteritis, in the United States, S. sonnei pre-
dominates and S. flexneri is second most common. Shigella is
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TABLE 43-1. Clinical pathologic characteristics of bacterial colitis

Sign Organisms capable of producing syndrome

Watery diarrhea E. coli
Salmonella
Shigella

Dysentery E. coli
Salmonella
Shigella
Yersinia
Campylobacter

Enteric fever or syndrome Salmonella spp.
Yersinia
Campylobacter

TABLE 43-2. Antibiotic therapy for bacterial colitis (adults)

Pathogen Illness Treatment

E. coli Traveler’s diarrhea TMP/SMX 1 double strength tab b.i.d. × 3–5 d or ciprofloxacin 500 mg p.o. b.i.d. × 3–5 d
Salmonella Bacteremia, sepsis, immuno- Ceftriaxone 1 g IV or IM q 12 h × 2 wk or cefoperazone 30 mg/kg q 12 h × 2 wk or

compromised host, dysentery chloramphenicol IV 75 mg/kg/d in 4 divided doses × 2 wk or ciprofloxacin 500 mg 
IV or p.o. q 12 h × 2 wk or ampicillin 100 mg/kg/d IV or IM q 6 h × 14 d

Shigella Dysentery TMP/SMX double-strength tablets (DS), one b.i.d. p.o. × 5 d or norfloxacin 400 mg 
tablets p.o. b.i.d. × 5 d or ciprofloxacin 500 mg p.o. b.i.d. × 5 d

Yersinia Sepsis, severe abdominal pain Gentamicin 7.5 mg/kg/d administered IV q 8 h for 7–10 d or TMP/SMX DS b.i.d. for 
with mesenteric adenitis 5 d or chloramphenicol IV 75 mg/kg/d given q 6 h for 7–10 d

Campylobacter Dysentery or sepsis Ciprofloxacin 500 mg p.o. t.i.d. × 5 d or azithromycin 500 mg q d × 3 d or gentamicin
or chloramphenicol as for Yersinia, if severe

Tuberculosis Enterocolitis Isoniazid 300 mg p.o. q d and rifampin 600 mg p.o. q d for 4–6 mo
Aeromonas Dysentery, enteric fever syndrome, TMP/SMX DS p.o. b.i.d. × 7–10 d or doxycycline 100 mg p.o. b.i.d. or chloramphenicol

immunocompromised patient IV 75 mg/kg/d given q 6 h for 7–10 d
Brucellosis Colitis Doxycycline 100 mg p.o. b.i.d. for 3–6 wk and streptomycin 1 g IM q 12–24 h for 14 d
Actinomycosis Abdominal pain, mass, fever Penicillin G 12–18 million units/d given q 4–6 h for 2–6 wk

b.i.d., twice a day; p.o., per os; q, every; IV, intravenously.



the prototypical pathogen causing a dysenteric syndrome
based on the ability of this gram-negative rod to produce tox-
ins permitting epithelial cell penetration and destruction.
Malnourished and immunocompromised hosts are most at
risk for the debilitating complications of infection.55,56 Onset
of infection follows fecal-oral transmission of a small number
of inocula. Sexual transmission does occur but most cases
originate from overcrowded housing and daycare facilities.57

Watery diarrhea, fever, fatigue, and malaise herald the onset
of colitis. Gross bleeding and mucous denotes dysentery and
requires the more virulent properties usually associated with
S. dysenteriae and least likely with S. sonnei as found in the
United States.58 Bowel obstruction and toxic megacolon are
most frequently seen in S. dysenteriae infections in underde-
veloped nations. Although stool volume is low, making dehy-
dration unusual, the colonic inflammatory process leads to
spasm and tenesmus (10–100 bowel movements per day).
Diagnosis is best made by stool cultures for enteric
pathogens. Endoscopic examination reveals a friable, edema-
tous, erythematous mucosa with focal ulcerations and bleed-
ing. The most often affected area is the rectosigmoid but the
more severe the infection, the more proximal the changes
progress. As to treatment, because infections with S. sonnei in
the United States tend not to cause the dysenteric syndrome,
supportive care is generally all that is necessary. Avoidance of
antimotility agents is critical because their use exacerbates
symptoms and predisposes to toxic megacolon. In the
immunocompromised host or with the development of dysen-
tery, TMP/SMX, ciprofloxacin, and ampicillin are usually
effective at shortening the duration and severity of illness.
Emergence of resistance to antibiotics is significant and so
local knowledge of susceptibility patterns is important.
Treatment should continue until stool cultures convert to no
growth of the organism.

Salmonella

A gram-negative bacilli, Salmonella causes predominantly
two clinical conditions. The first is typhoid fever caused by 
S. typhi and S. paratyphi, endemic in third world countries.
The organism is ingested and is susceptible to destruction by
normal gastric acidity, pancreatic enzymes, and enteric secre-
tions.52 Where these barriers to infection are altered either by
postsurgical changes or acid-blocking medications, infection
is more likely. Incubation periods range from 5 to 21 days
with the onset of remitting fevers, headache, abdominal pains,
and diarrhea. Hyperplasia of the reticuloendothelial systems
can cause marked swelling in the ileocecal area. Hemorrhage,
obstruction, and perforation may occur requiring emergent
surgical intervention with resection and proximal diversion
necessary.59 The second and by far more common condition
in the United States is non-typhoidal salmonellosis. S. enteri-
tidis is usually responsible for causing a self-limited gas-
troenteritis in the warmer months of the year. Contaminated

food products lead to nausea, vomiting, and abdominal pain.
Most patients experience watery diarrhea but dysenteric
symptoms may develop, especially in the immunocompro-
mised host.56,58 Infection is primarily small bowel but can
progress to a colitis. Stool cultures, rectal swabs, or colono-
scopic biopsies will assist in diagnosis. For severe infections
in patients who are immune suppressed, have foreign body
implants, hemolytic anemia, or pregnant, antibiotic therapy
with ampicillin or TMP/SMX should be given as first-line
therapy. In the majority of affected patients in the United
States, supportive care will suffice.58

Campylobacter

This gram-negative rod is the most frequently identified cause
of acute diarrheal illness in United States and industrialized
nations. C. jejuni is the most common. Outbreaks generally
occur during warm weather and are most frequently traced to
poor handling or preparation of chicken products.58 The
organism can produce a spectrum of disease from watery diar-
rhea to dysentery depending on the strain’s ability to produce
enterotoxin, cytotoxin, or to cause mucosal invasion.55,56 The
terminal ileum and cecum are most frequently involved.
Rarely, when the organism elaborates mucosal invasive prop-
erties, mesenteric lymphadenopathy may simulate appendici-
tis or produce an enteric fever-like syndrome. Most cases
present with fever, abdominal pain, diarrhea, nausea, and
malaise. Symptoms are generally self-limited resolving
within 1 week but may linger up to 3 weeks. Immunocompro-
mised patients are at greater risk for severe complications.58

Endoscopic findings range from segmental colonic ulcera-
tions to a diffuse colitis. Disease limited to the ileocecal
region may mimic Crohn’s disease. Diagnosis requires stool
cultures because clinically the disease mimics Salmonella and
Shigella. Treatment with erythromycin or ciprofloxacin
should be reserved for severely ill patients or any of those
affected having an immunocompromised state, i.e., HIV, the
very young, or the very old. Otherwise, treatment is support-
ive. Surgical intervention may be necessary to rule out appen-
dicitis, or less frequently, to treat complications such as
megacolon, hemorrhage, or perforation.59

Yersinia

Yersinia is a gram-negative coccobacillus capable of produc-
ing gastroenteritis commonly in Europe and North America.
Y. enterocolitica and Y. pseudotuberculosis are most fre-
quently associated with clinical disease, the latter being the
more severe. Poor food handling and contaminated water are
usually associated with outbreaks in the United States.26 Of
significant import to surgeons is that 40% of cases present in
a manner very similar to acute appendicitis.57–59 The organ-
ism invades Peyer’s patches causing swelling in the terminal
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ileum, enlarged mesenteric nodes, localized pain, and watery
diarrhea. At surgery, the appendix will appear normal. In
severe cases, polyarthritis, erythema nodosum, and Reiter’s
syndrome may suggest the possibility of Crohn’s ileocolitis.
Colonoscopic evaluation may demonstrate erythema, apht-
hous ulcerations, and swelling of lymphoid tissue. Specific
fecal culture techniques enhance identification, and serology
is available, but both are time consuming.56 Treatment of
uncomplicated cases with antibiotics has not demonstrated
clinical improvement except in the immunocompromised
host or in the more complicated infection, i.e., enteric-like
fever or mesenteric adenitis. In these more serious condi-
tions, tetracycline, ciprofloxacin, TMP/SMX, or aminogly-
coside are effective.56,57,59

Tuberculosis

Within the United States, tuberculosis occurs primarily in
immunosuppressed populations (especially associated with
HIV), among immigrants from underdeveloped nations,
among the urban poor, and impoverished Native Americans.58

Tuberculous enterocolitis is generally contracted via con-
sumption of unpasteurized milk or from swallowing sputum
infected from pulmonary tuberculosis. Mycobacterium tuber-
culosis and M. bovis predominate in the United States. Distal
small bowel and cecal infections are noted and present with
abdominal pain, weight loss, and fever. From exposure to ill-
ness, clinical illness can be delayed for up to a year.59 Ulcers
of varying depth, fistulas, and stenosis may result from the
infectious process. Physical findings include generalized
wasting and up to 50% of patients have a palpable mass in the
right lower quadrant. Barium enema and/or CT may suggest
the diagnosis but features can mimic inflammatory disease or
malignancy. Tuberculous pericolonic adenitis may produce
extrinsic compression and can lead to partial or complete
obstruction. Tuberculous peritonitis can present as a surgical
emergency mimicking acute appendicitis. Colonoscopic
biopsy or fine-needle aspiration have permitted detection of
acid-fast bacilli or caseating granulomas without the delay of
awaiting culture reports. Diagnostic laparoscopy demon-
strated tuberculous peritonitis with 95% accuracy in one
series.59 Stool cultures for viable tuberculosis organisms
rarely demonstrate growth but is more likely in active cases of
pulmonary tuberculosis. Serology tests have been developed
and demonstrate sensitivity for intestinal tuberculosis of more
than 80%.58

Treatment is usually medical with multi-drug regimens.
Isoniazid and rifampin are first-line treatment but pyrazi-
namide and streptomycin or ethambutol may be added until
sensitivity in the immunocompromised host can be estab-
lished.58 In more established cases, obstruction of the bowel
secondary to sclerosing lesions or fistulous disease may
require surgical intervention. It is still recommended that a
medical trial be attempted because many patients will

improve and resolve without surgery.59 Rectal tuberculosis,
although rare, can cause stricturing. Most cases improve with
anti-tuberculous drugs.

Neisseria gonorrhea

As a cause of proctitis, oroanal spread or anal-receptive sex-
ual practices account for the majority of infections in the
United States. Although heterosexual transmission is noted,
the problem is more widespread in the homosexual popula-
tion. Sexually transmitted diseases (STDs) are frequently
encountered as co-infections with other STDs such as HIV,
syphilis, and chlamydia. Gonococcal proctitis generally does
not produce many symptoms or signs. Perianal itch, irritation,
discharge, or tenesmus may be noted but are not generally
troublesome. Physical examination may reveal a brownish
purulent discharge, erythema, or fissuring of the mucosa.
A mucopurulent discharge is the most common finding (71%
in one study).59 Cultures require a stool-free cotton swab of
the rectal discharge which must be promptly plated on Thayer
Martin media. A positive smear for gram-negative diplococci
should be followed up with appropriate cultures. Treatment is
best with a single dose of ceftriaxone intramuscularly.
Alternatively, a single dose of oral cefixime, ciprofloxacin, or
ofloxacin is effective.58 Cure rates approach 97%.

Syphilis

Treponema pallidum infection of the anorectum is primarily a
disease of anal-receptive males and females. Symptoms are
usually minimal and frequently, when present, may be attrib-
uted to trauma from the sexual behavior or from mixed co-
infections with other STDs. Chancres do occur but may be
mistaken for idiopathic anal ulcers, cryptitis, or fissure dis-
ease.58 Mucous, bleeding, and tenesmus may occur. In long-
standing infections, a mass may be noted. Endoscopy may
demonstrate ulcers but the mass may appear to represent
carcinoma. Biopsies, of course, will fail to demonstrate
tumor cells.59 Darkfield examination of the discharge reveals
T. pallidum organisms that are quite motile. Immunofluo-
rescent stains are highly sensitive to detect this organism.
Once diagnosed, parenteral penicillin G provides effective
therapy. Missed primary infections may result in secondary-
and tertiary-stage disease with the attendant long-term
sequelae. Condyloma lata in the perianal area is evidence of
secondary syphilis.

Aeromonas

Colitis caused by Aeromonas species seems primarily related to
host immunity, i.e., HIV status, immunocompromised adults,
children under the age of two, and in generally debilitated
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patients. Most infections in the United States are secondary to
drinking untreated water. Watery stools, dysentery, vomiting,
fever, and cramps are common to most enterocolitises making
the diagnosis more obscure. Adults tend to have a more pro-
tracted, less severe diarrheal illness whereas children are more
prone to an acute, fulminating illness. The latter are more likely
to be complicated by hemolytic uremic syndrome, sepsis, and
peritonitis.58 In septic patients, mortality as high as 75% has
been reported. Aeromonas colitis or severe associated illness
should be treated with antibiotics. Quinolones are effective as
are TMP/SMX, tetracycline, and chloramphenicol. Some
antibiotic resistance has been emerging and so sensitivity
testing should be performed. Endoscopic findings are non-
specific showing erythema (patchy or continuous), superficial
ulcerations, exudates, and friable mucosa. Fortunately, in
most patients, infections are mild and self-limited requiring
no treatment.

Brucellosis

Brucellosis melitensis is a bacterium that may contaminate
unpasteurized goat milk or cheese predominantly in underde-
veloped nations. Rare in the United States, it can produce a
nonspecific colitis. Cultures of the exudate will reveal the
organism. Endoscopic examination reveals inflammatory
changes of a protean nature.58 Serologic tests contribute to
early diagnosis and treatment can begin based on this alone.
Single-agent therapy has an unacceptably high relapse rate so
that currently, doxycycline 100 mg orally twice daily for 3–6
weeks and streptomycin 1 g intramuscularly (IM) every
12–24 hours for 14 days is preferred. Alternatively,
TMP/SMX with streptomycin or rifampin is effective.

Actinomycosis

Actinomyces israelii is an anaerobic gram-positive bacterium
normally found in the mouth, lungs, and GI tract of humans.
Infection can be oro-cervical, pulmonary, or ileocolic. Fever,
vomiting, weight loss, and diarrhea occur at the onset of the
ileocolic infection. As the infection progresses, abdominal
pain associated with palpable masses may develop. The
lesions may fistulize to the abdominal wall where the charac-
teristic sulfur granules within the discharge may be noted.
Unfortunately, the enterocolic mass often suggests an
obstructing neoplasm and so this diagnosis is usually made
postoperatively. Obstruction may precipitate the need for sur-
gical intervention. Although the ileocolic area is most often
involved, mass lesions and stricturing lesions may occur any-
where else in the colon or rectum. Radiographs are typically
nonspecific and seem to support the more common diagnosis
of neoplasm. Pus or fistula drainage generally will demon-
strate the classic microscopic appearance of A. israelii on
Gram’s stain.59 Treatment of ileocolic actinomycosis is

resection. Concomitant treatment with high-dose penicillin G,
12–18 million units/day for 2–6 weeks is recommended. Oral
penicillin, tetracycline, or erythromycin are usually continued
for several weeks after any apparent cure.59

Miscellaneous Colitis

There are a number of unusual and rare causes of colitis that
one may encounter. These may be diversion colitis, neu-
tropenic enterocolitis, disinfectant colitis, corrosive colitis,
colitis as a result of NSAIDs, and that related to toxic epider-
mal necrolysis (TEN) (Stevens-Johnson syndrome).

Diversion Colitis

Diversion colitis is a term used to describe the clinical entity
of nonspecific inflammation of excluded colonic and rectal
mucosa. Its importance lies in the difficulty to differentiate it
from other colorectal inflammatory states when endoscopi-
cally evaluating the excluded segment of bowel. The etiology
of diversion colitis is thought to be a deficiency of short-chain
fatty acids which are the nutrients to the colonic mucosa.60

This is supported by the fact that daily instillation of short-
chain fatty acids results in improved endoscopic appearance
of the diverted segment. Often this entity is asymptomatic, but
when symptoms occur, rectal bleeding is the prominent symp-
tom. Other symptoms include tenesmus, mucous discharge,
and abdominal pain. Endoscopy may reveal mucous plugs,
contact irritation, erythema, and ulcerations. Asymptomatic
disease requires no pharmacologic treatment. Patients whom
diversion is permanent and are symptomatic, twice daily
irrigation of short-chain fatty acids is recommended for 2–4
weeks. Other treatments include 5-aminosalicylic acid 
(5-ASA) enemas and steroid enemas. Periodic examination of
the diverted segment for neoplasia is warranted. Diversion
colitis completely resolves once intestinal continuity is
reestablished.60–63

Neutropenic Enterocolitis

Neutropenic enterocolitis is a potentially fatal condition that
is now a commonly recognized complication of chemother-
apy for neoplastic disease. However, this disease has been
seen in patients who have undergone transplantation, and
aplastic anemia. The exact pathogenesis remains challenging
because other abdominal diseases mimic its presentation. The
process has a predilection for the terminal ileum and cecum,
but any segment of the bowel can be involved. Common pre-
senting symptoms are abdominal pain, fever, diarrhea,
abdominal distention, nausea, vomiting, and diarrhea with or
without blood. A tip-off is coexisting neutropenia in the
appropriate patient population. CT seems to be the most accu-
rate method of diagnosis which reveals a thickened and
inflamed terminal ileum and cecum. The management of
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these patients remains challenging. Bowel rest, intravenous
fluids, broad spectrum of antibiotics with parenteral nutrition
are the cornerstones of treatment. As the leukopenia resolves,
often the patient improves. Surgery is reserved for perforation
or peritonitis, or if lack of systematic improvement occurs
despite conservative measures after a defined time period. Out-
come can be unpredictable; however, coexisting morbidities
often overwhelm the septic insult.64–66

Disinfectant Colitis

Commercially available endoscope disinfecting solutions
readily cause colonic damage if allowed to contact the
mucosa. These endoscopic cleaning solutions, often either
hydrogen peroxide or glutaraldehyde, may produce a contro-
versial lesion referred to as pseudolipomatosis. Furthermore,
endoscopists may note the appearance of plaque-like lesions
that resemble pseudomembranes upon withdrawal of the
scope in an area that was previously noted to be normal in
appearance. Clinically, in patients suspected of having devel-
oped disinfectant colitis, 24–48 hours after the procedure,
abdominal cramping, bloody diarrhea, fever, and leukocytosis
may develop. This entity remains self-limited although no
long-term outcome is currently available. Efforts to prevent
this include diligent rinsing and forced air drying. Automatic
disinfecting machines should be routinely serviced and
volume adjustments in the rinse cycle maintained.67

Corrosive Colitis

Glutaraldehyde and formalin are two potential corrosives
used in a wide spectrum of medical care that may be respon-
sible for corrosive colitis. A 2% solution of glutaraldehyde is
widely used as a disinfectant because of its broad spectrum of
action against acid and alcohol-resistant bacilli, hydrophilic
viruses, and spores. Formalin enemas have been shown to
improve the endoscopic and clinical features of patients with
radiation proctitis. As with disinfectant colitis, these patients
develop a self-limiting spectrum of symptoms such as abdom-
inal pain, mucous diarrhea, and rectal bleeding within 48
hours of exposure to the corrosive agent. As always, other
mechanisms that may mimic this condition need to be
excluded. Treatment remains supportive with intravenous
fluids as needed.68–70

NSAID and Salicylate-induced Colitis

The capacity of NSAIDs and salicylates to produce adverse
side effects in the gastroduodenal mucosa is well known. In
addition, NSAIDs may produce colonic mucosal injury.
These drugs are also associated with the reactivation of qui-
escent inflammatory bowel disease, colonic stricture forma-
tion, and perforation and hemorrhage. Presenting symptoms
are often diarrhea, rectal bleeding, and abdominal pain, along
with a history of NSAID usage. Endoscopic findings range

from patchy erythema and granularity to severe extensive
mucosal ulcers. Often the clinical and endoscopic features are
indistinguishable from idiopathic colitis. Treatment involves
discontinuing NSAID and salicylate use as well as adminis-
tering 5-ASA and steroid medications. At times, inpatient
therapy is required. Relapse is not uncommon and chronic
colitis may require surgery.71

Toxic Epidermal Necrolysis

TEN, also known as Stevens-Johnson syndrome, is a severe
mucocutaneous exfoliative disease with an uncertain patho-
genesis and a high mortality rate. The primary manifestation
is the appearance of an erythematous confluent eruption that
rapidly evolves into exfoliation of the skin at the dermal–
epidermal junction, resulting in large sheets of necrotic der-
mis. This process seems to be immune-complex mediated and
represents an idiosyncratic reaction to a drug or chemical
agent. Sepsis, GI hemorrhage, leukopenia, fluid and elec-
trolyte imbalance, and renal insufficiency are the major
complications that contribute to the high mortality rate.
Diffuse ulceration anywhere within the mucosal surface of
the GI tract may occur. The colonoscopic appearance may
resemble severe ulcerative or pseudomembranous colitis;
however, biopsies show extensive necrosis and lymphocytic
infiltration without crypt abscesses or neutrophils. The
mucosal sloughing of the bowel may result in melena or
intestinal perforation.72

Viral Colitis

Viral colitis is still relatively rare, however it is being seen
with increasing frequency in this country. Etiologies include
cytomegalovirus (CMV), herpes simplex virus, and viral
colitides as a result of HIV or acquired immunodeficiency
syndrome (AIDS). Although viral colitis is primarily a
disease of immunocompromised patients, CMV colitis has
been reported in immunocompetent individuals.

CMV Colitis

CMV is the most common viral cause of diarrhea and a fre-
quent cause of diarrhea in patients with multiple negative stool
test results. It is an affliction that typically occurs late in the
course of HIV infection when CD4 counts plummet. Infection
is most common in the colon, but concomitant disease may
occur in the proximal gut. The clinical manifestations of CMV
colitis vary greatly or one may be asymptomatic. Symptoms of
these infections include fever, weight loss, abdominal pain,
and diarrhea with or without blood. Patients may complain of
fever and weight loss without diarrhea. As the disease
progresses, frank ulceration, toxic megacolon, and perfora-
tion may occur. Anorectal herpes simplex virus infections
may be concurrent with colitis; local problems include
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lymphadenopathy, tenesmus, severe pain, urinary retention,
and lumbosacral dysesthesia. The diagnosis of CMV colitis
may be challenging, and one often relies on endoscopic exam-
ination. Findings on endoscopy include patchy erythema, with
or without ulcerations ranging from small to shallow that may
be wide and deep. Because these processes are diffuse, biop-
sies should be obtained from multiple sites to facilitate diag-
nosis. Histopathologic examination of biopsy tissue will reveal
the characteristic changes of these infections. The inclusions
may be very atypical in appearance or few in number. They
may also be present in tissue that macroscopically appears nor-
mal. Viral cultures can also be obtained on biopsy material. In
the end, the diagnosis rests primarily on demonstrating viral
cytopathic effect in tissue specimens.73–75

Treatment includes supportive care and antiviral 
agents. Agents of choice for CMV are 9-(1,3 dihydroxy-
2-propoxymethyl) guanine (DHPG, ganciclovir) and phos-
phonoformate (Foscarnet) and for herpes simplex virus,
acyclovir. Surgical therapy is required for complications such
as bleeding and perforation. Because of the nature of the
disease and the immunocompromised state of the patient,
subtotal colectomy with ileostomy is advised. Mortality is
high and often attributed to sepsis as a result of underlying
opportunistic infection.76,77

Herpes Simplex Colitis

Herpes simplex virus, when involved in the GI tract, usually
manifests itself as a proctitis. This remains a disease fre-
quently afflicting homosexual males as well as those with
AIDS. It usually presents with anorectal pain, discharge,
tenesmus, and rectal bleeding as well as difficulty urinating,
and sacral paresthesias. The diagnosis is established by his-
tory, sigmoidoscopic demonstration of an acute proctitis, and
isolation of the virus by culture. A variety of immunoassays
currently exist to aid in diagnosis. Oral acyclovir has been
demonstrated to be effective in alleviating symptoms.
Intestinal perforation associated with intestinal herpes sim-
plex virus infection in an immunocompromised patient has
been reported. Relapses are common, especially in sexually
active homosexuals.78–80

Parasitic Colitis

Amebiasis

Amebiasis is the second leading cause of death from human
parasitic disease worldwide. The causative protozoan para-
site, Entameba histolytica, is a potent pathogen. Infection
usually begins with the ingestion of cysts in food or water that
have been contaminated by human species. E. histolytica
trophozoites invade the intestinal mucosa causing amebic
colitis. In some cases, amebas breach the mucosal barrier and
travel through the portal circulation causing amebic

abscesses. Many individuals with E. histolytica infection have
no symptoms and can clear their infection without any signs
of disease. Symptomatic patients present with bloody diar-
rhea and abdominal pain and tenderness. The onset is often
gradual with patients reporting several weeks of symptoms.
The diarrhea may be profuse without blood; also, rectal
bleeding without diarrhea may be an uncommon presentation.
Fever is unusual and weight loss and anorexia may be
present. Occasionally, individuals develop fulminant amebic
colitis with widespread abdominal pain, fever, and peritonitis.
Amebomas, which are localized inflammatory annular
masses, may develop in the cecum or ascending colon, and
can cause obstructive symptoms and mimic carcinoma. The
diagnosis rests on the demonstration of E. histolytica in the
stool or colonic mucosa of patients with diarrhea. Currently
there are commercially available enzyme-linked immunoab-
sorbent assays (ELISA) that identify E. histolytica. The cor-
nerstone of treatment for amebiasis is nitroimidazole
derivatives such as metronidazole. Amebic colitis is treated
by metronidazole followed by a luminal agent such as paro-
momycin, iodoquinol, or diloxanide to eradicate colonization.
Although fulminant colitis is managed initially conserva-
tively, perforation requires colectomy.81,82

Balantidiasis

Balantidium coli is the largest and least common protozoal
pathogen of humans and is the only ciliate that produces impor-
tant human disease. It is most frequently found in tropical and
subtropical regions. Communities that are in close association
with pigs have an increased prevalence of disease because of
the high rate of carriage of this organism by these animals. 
B. coli infection is spread to humans by ingestion of cysts spread
by contaminated water and food. The trophozoite invades the
distal ileal and colonic mucosa and produces intense mucosal
inflammation and ulceration. In the symptomatic patient, diar-
rhea with blood and mucus is accompanied by nausea, abdomi-
nal discomfort, and weight loss. If allowed to progress, it can
develop into fatal fulminant colitis with peritonitis and colonic
perforation. The diagnosis is made by identification of tropho-
zoites excreted in the stool or from the margin of ulcers seen in
the rectum. The most frequently used treatment is tetracycline
500 mg four times daily for 10 days.83,84

Cryptosporidiosis

Cryptosporidium colonizes both the small and large intestine
and is commonly found in developing countries. It is now
closely associated with immunocompromised patients, partic-
ularly associated with AIDS. This organism is able to repro-
duce both sexually and asexually; however, the oocyst is the
infective form of the parasite. The organism may be transmit-
ted by a variety of routes, including fecal-oral, hand to mouth,
contaminated foods and water, and by pets. A wide range of
clinical features exist from totally asymptomatic carriers to
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severe life-threatening disease. Clinically, patients develop
voluminous watery diarrhea with fever and abdominal dis-
comfort. In immunocompromised individuals, the disease is
more severe and can be fatal. The diagnosis is made by iden-
tification of oocysts on fecal smears or in large intestinal
mucosal biopsies. Treatment remains challenging and spi-
ramycin and paromomycin have been moderately effective.85

Giardiasis

Giardiasis is a disease caused by the protozoan Giardia lam-
blia. It is a worldwide condition with the vast majority of
patients being asymptomatic. It is common in hikers and bik-
ers who drink from mountain lakes, adults who care for chil-
dren who are in diapers, and there is an increased incidence in
male homosexuals. Infection results from ingestion of the cyst
and produces diarrhea, the most common complaint in the
symptomatic patient. Malabsorption may also be manifested.
The diagnosis is made by identification of trophozoites in the
stool or by a Giardia ELISA. A negative stool examination
does not exclude the diagnosis. The drug of choice for the
treatment of Giardia is metronidazole or other nitroimidazole
compounds that are better tolerated.86–88

Trypanosomiasis

Trypanosoma cruzi is the organism responsible for Chagas’
disease or trypanosomiasis. It occurs primarily in Central
America and is spread to humans by the bite of the blood-
sucking vector Reduviid bug which carries the parasite. The
local irritation from the bite results in scratching and subse-
quent inoculation of the organism into the circulation.
Trypomastigotes convert to amastigotes and enter the blood-
stream to infect and destroy muscle and nerve cells leading to
motility disorders of the intestinal tract and congestive heart
failure. Clinically, esophageal and colorectal symptoms
develop with the latter manifesting as severe constipation
with abdominal pain and distention. The diagnosis is made on
linking clinical symptoms with a patient living in an endemic
area. Medical treatment with nifurtimox and benzinidazole
are effective in the acute phase by reducing parasitemia. Once
the chronic form develops and tissue damage occurs, surgery
is offered. Indications for surgery are megacolon, severe con-
stipation, and chronic fecal impaction. Although various
operations have been proposed, either the Duhamel retrorec-
tal abdominotransanal pull through, or if the lower rectum is
not involved, extended left hemicolectomy with colorectal
anastomosis, may be used. Results have continued to be very
favorable for an improved quality of life with low morbidity
and mortality.89–91

Ascariasis

Ascariasis is caused by the large round worm Ascaris lumbri-
coides. It is endemic in tropical and subtropical areas and it is

estimated that more than one-fifth of the world’s population is
affected. Infection occurs from ingestion of the eggs in con-
taminated food or water. After migrating from the small intes-
tine into the portal venous system, they pass through the liver
into the lungs where they are coughed up and swallowed.
Intestinal ascariasis produces crampy abdominal pain, but
with a large worm load, intestinal obstruction can occur. The
diagnosis is made by finding eggs in the stool. Small bowel
series may demonstrate worms in the distal ileum. A variety
of drugs including pyrantel pamoate, mebendazole, and
levamisole have been recommended. Surgery is required for
unremitting intestinal obstruction, and if perforation has not
occurred, manipulation of the worms through the ileocecal
valve will prevent migration of worms through an intestinal
anastomosis.92,93

Schistosomiasis

Five species of schistosome are known to produce disease in
human intestine. Human infection occurs after penetration of
the skin or mucous membranes by cercariae, the infective
form of the parasite which is liberated into fresh water by the
intermediate snail host. After 1–2 days in the subcutaneous
tissue, the cercariae migrate through the venous system and
lodge in the liver as mature adult worms. After producing
fertilized eggs, miracidia develop within these eggs and
eventually migrate into the intestinal lumen and thus the stool.
S. japonicum preferentially invades the superior mesenteric
veins thus involving the small intestine and the ascending
colon, S. mansoni usually invades the inferior mesenteric
veins penetrating the descending colon, and S. hematobium
invades the bladder, pelvic organs, and rectum. Symptoms are
referable either to the skin or the viscus involved with the dis-
ease. If migration through the bowel occurs, patients will
develop severe lower abdominal pain, rectal bleeding, diar-
rhea, and passage of mucous. The diagnosis is made by the
identification of the ova in fresh stool specimens. Rectal
biopsy may also reveal the presence of eggs in the mucosa or
submucosa. Treatment depends on which species is involved.
Patients with longstanding schistosomal colitis are at risk for
carcinoma, but this applies primarily to S. japonicum.
Cirrhosis with portal hypertension may produce massive
hemorrhage from varices requiring portal decompression.94,95

Strongyloidiasis

Strongyloides stercoralis is one of the major nematodes that
infects humans. It is a soil-dwelling organism endemic to the
rural southeastern United States and Appalachia that infects
the upper small intestine of humans and rarely the colon. The
infective (filariform) larvae in the soil penetrate the human
skin, migrate through the circulation to the lungs and break
out of the respiratory tree, and are then swallowed. In the
upper small intestine, these larvae molt to become adult
females which burrow into the submucosa and release eggs
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into the intestinal lumen. Sometimes these larvae may pene-
trate the colonic mucosa producing a colitis. Patients present
with diarrhea, weight loss, and a microcytic anemia. The
diagnosis can be made by stool aspirates during colonoscopy
demonstrating S. stercoralis larvae on wet mount examina-
tion. Treatment is with oral thiabendazole 25 mg/kg by mouth
twice daily for 3 months.96–98

Trichuriasis

Trichuris trichiura (whipworm) is found worldwide in both
developed and developing countries. Human infection begins
after ingestion of ova. Larvae are released into the small intes-
tine and most frequently the cecum and the terminal ileum are
colonized. In symptomatic individuals, diarrhea with blood
and mucous occurs often associated with abdominal pain and
tenesmus. Chronic infection can result in iron deficiency.
Stool examination for the barrel-shaped eggs of T. trichiura
confirms the diagnosis. Mebendazole is the treatment of
choice in a dose of 100 mg twice daily for 3 days.99–101

Anisakiasis

Anisakiasis is a disease caused by human infection by the
Anisakis larvae, a murine nematode found in raw or under-
cooked fish. With the increased popularity of eating sushi and
raw fish in the United States, infection with Anisakis is
expected to increase. These larvae are usually found in her-
ring, mackerel, salmon, cod, halibut, rockfish, sardine, and
squid. Most human infections have been reported from Japan
and The Netherlands and involve the stomach. Invasion of the
gastric or intestinal wall 1–5 days after eating raw fish may be
characterized by the abrupt onset of abdominal pain, nausea
and/or vomiting, diarrhea, or an ileus. For transient anisakia-
sis, supportive measures and reassurance are all that is needed.
If the larvae have invaded the intestine or the stomach wall,
diagnosis and cure occur with endoscopic or surgical removal
if evidence of obstruction or perforation are found.102–104

Tapeworm

A number of adult tapeworms parasitize the intestinal tract of
humans. Infection is acquired through the ingestion of the
infected flesh of the intermediate host that is raw or inade-
quately cooked. The diagnosis of tapeworms is made by find-
ing the ova in the feces. Diphyllobothrium latum is the fish
tapeworm that results from the ingestion of raw fish. The
worm produces vitamin B12 deficiency and fatigue. Taenia
solium is the pork tapeworm acquired by eating inadequately
cooked pork. Cysticercosis occurs when humans ingest the
egg of T. solium and may present with a variety of neurologic
symptoms. T. saginata are the organisms responsible for beef
tapeworm. This beef tapeworm is found throughout the world
and can achieve many meters in length. The clinical symp-
toms of all tapeworms are variable and include abdominal dis-

comfort, nausea, vomiting, cutaneous sensitivity, headache,
and malaise. Many infections are asymptomatic. Treatment of
all tapeworms is with either niclosamide or praziquantel.105,106

AIDS Diarrhea

AIDS can result in life-threatening opportunistic infections of
the GI tract, of which many present with diarrhea. The etiol-
ogy of diarrhea in the HIV-positive patient is multifactorial.
There are various colitides, distinct ulcerative infections, and
a number of malignancies that may occur. HIV infection can
affect the entire GI tract and the hepatobiliary system. A num-
ber of reviews have emphasized diarrhea, weight loss, swal-
lowing disturbances, and abdominal pain as the major
gastroenterologic disorders in AIDS. GI manifestations range
in severity from the inconvenience and discomfort of oral and
perianal infections through to life-threatening diarrhea caused
by intestinal cryptosporidiosis. In the evaluation of the HIV
patient with diarrhea, one must be aware that there remains a
wide range of infectious pathogens: viral (CMV, herpes sim-
plex), bacterial (M. avium–intracellulare) and parasitic
(Cryptosporidium, Isopora belli).107,108

The most important goal of evaluating diarrhea in HIV
infection is to identify a treatable cause with the minimal
amount of diagnostic testing. Evaluation of patients with
diarrhea includes three stool samples and colonoscopy with
biopsy. Rectal biopsy alone may miss proximal viral
disease. Certain opportunistic pathogens such as Giardia or
Isopora may reside in the foregut or midgut and require upper
endoscopy for diagnosis. The diagnostic value of radio-
graphic contrast studies in evaluating diarrhea is very low. A
comprehensive investigation will reveal an etiologic agent in
90% of patients. If stool evaluation and flexible endoscopy
are nondiagnostic, there is some rationale for a limited trial of
empiric antibiotics. This approach should be undertaken
in the appropriate clinical context. Treatment of pathogen-
negative diarrhea consists of volume resuscitation and
somatostatin analogs.109–112

The differential diagnosis of diarrhea in AIDS includes pro-
tozoa, viruses, bacteria, fungi, gut neoplasms, and pancreatic
insufficiency. In all patients, at least three stool specimens for
fecal leukocytes, ova and parasites, acid fast bacteria,
Clostridium difficile toxin, bacteria and fat stain should be
obtained. Specific therapies depending on the result of diag-
nostic testing should be implemented. Symptomatic therapy as
well as empiric therapy when diagnostic testing is nonreveal-
ing is often undertaken. Surgery is reserved for acute abdomi-
nal emergencies and in of itself carries a substantial mortality.

HIV Colitis

Diarrhea is the most frequent and often most morbid GI mani-
festations of HIV and AIDS. However, the role of HIV as a
diarrheal pathogen remains controversial. Several investigators
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have identified HIV within the gut tissue in up to 40% of
patients with AIDS. Despite the ability of HIV virus to infect
colon cell lines, its ability to produce an HIV colitis remains
controversial.

Radiation-induced Bowel Injury

The advent of radiation as a mainstay of treatment for gyne-
cologic and urologic malignancies has produced an extensive
literature on the topic of subsequent complications related to
the effects of ionizing radiation on the GI tract. As advances
in radiation oncology progressed, our understanding of the
long-term aftereffects were slow to develop because of the
time lag encountered between administration of treatment and
the presentation of the chronic sequela of radiation therapy
(RT). Changes in radiation protocols, methods of delivery,
and the addition of chemotherapeutic regimens concomitant
with administration of radiotherapy continue to evolve. So too
will the long-term chronic complications. These develop-
ments render older literature on the subject mostly of historic
interest. However, several critical principles have been
learned and are meaningful in our understanding and treat-
ment of radiation-induced GI complications.

Radiation injury to the bowel is biphasic; there is an acute
injury demonstrable during administration of RT and a
delayed, chronic injury that may be encountered months to
years after completion of treatment.113,114 Both total radiation
dose and rate of administration of that dose are important fac-
tors in the incidence of bowel complications. Early work
established radiation dose tolerance levels of the various
organs. Between 1%–5% of patients receiving 4500 cGy are
expected to experience radiation-induced complications over
a 5-year period. The complication rate increases to 25%–50%
when 6500 cGy are administered. The rectum tolerates 5500
cGy but at 8000 cGy, 25%–50% of patients will experience
chronic complications.115 Higher doses administered over
shorter times result in more acute injury.116 However, the
absence of symptomatic acute-phase injury does not correlate
with diminished chronic sequela.117

Risk factors within the population being treated with RT
have been reported and they principally relate to factors that
compound the effects of ionizing radiation or increase the
likelihood that higher doses of radiation will be delivered to
the bowel.118 Examples of the former include conditions pre-
disposing to intestinal ischemia, i.e., cigarette smoking,
hypertension, diabetes mellitus, vasculitides, or arterioscle-
rotic processes. Examples of the latter include processes that
fix the intestine within the field of radiation maximizing
exposure, i.e., previous abdominopelvic surgery causing
adhesions and inflammatory intraabdominal processes caus-
ing immobility of the bowel. For this reason, the terminal
ileum is most frequently injured by RT because of fixation
within the pelvis secondary to adhesions. In the absence of
adhesions, the rectum and rectosigmoid are most frequently

injured because of their normal fixation anatomically within
the pelvis. Currently, the most common indications for RT in
the United States is cervical cancer, endometrial cancer,
prostate cancer, and anorectal malignancies. Techniques to
minimize tissue-volume exposure to administered RT include
multiplanar delivery systems, patient positioning and block-
ing to remove other organs from the target area, and filling
the bladder to displace other tissues from the pelvis.118

The acute effects of radiation on the intestines occurs dur-
ing the administration of RT. It generally takes several weeks
for the injury to become manifest. Concomitant administra-
tion of chemotherapy, especially common in the presurgical
phase of treatment with rectal cancer, increases the tissue’s
susceptibility to the therapeutic properties of RT. Likewise,
acute-phase radiation toxicity/enteritis is more likely to be
noted. The acute injury is primarily mucosal with disruption
of the rapidly dividing and growing cells at the base of the
crypts. This leads to flattening of the villi and resultant
diminution of absorptive and resorptive functions of the
affected intestine. Mucositis, cramps, and diarrhea are the
typical problems noted. Antimotility agents and, where appli-
cable, antiinflammatory agents generally ameliorate symp-
toms. Sucralfate, mesalamine, or hydrocortisone enemas have
been reported to be efficacious in the acute injury setting.119

Low-residue or elemental diets together with glutamine sup-
plementation improve the condition. Cessation of radiation or,
at least, delaying the ongoing course generally permits most
patients to resolve the acute toxicity. For the most part, pre-
operative radiation permits excision of the targeted tissues,
excepting the distal portion of the rectum or anus being used
when anastomosis (sphincter preservation) is possible.
Nonirradiated proximal bowel is essential in maintaining
acceptably low anastomotic leak rates when reconstruction is
performed. When coloanal anastomosis is constructed in an
irradiated field, many experienced surgeons elect to divert the
fecal stream proximally to permit distal healing before
restoration of continence, thus minimizing the deleterious
effect of pelvic sepsis and anastomotic leakage.118

Chronic radiation injury is characterized by progressive,
obliterative arteritis, as well as submucosal and transmural
fibrosis (Figure 43-3). The endothelial thickening results in
arterial and arteriolar thrombosis leading to ischemia.
Submucosal collagen deposition leads to impaired tissue oxy-
genation, especially in the face of obliterative arterial disease
(Figures 43-4 and 43-5). These pathologic changes cause the
long-term problems associated with radiation such as obstruc-
tion, perforation, fistulization, and hemorrhage.115–117

Evaluation of complications may necessitate GI contrast stud-
ies with barium, CT, magnetic resonance imaging, endoscopy,
and fistulography. Detailed assessment is mandatory when
surgical intervention is considered to optimize operative plan-
ning and to have adequate specialized help intraoperatively
if the need exists.

Treatments for the complications of chronic radiation
enteritis are directed toward symptom relief. Bleeding from
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ischemic mucosa with telangiectatic vessels can be managed
in one of several ways. Nd:YAG119 and argon lasers have
proven effective in ablating bleeding vascular lesions within
reach of an endoscope. Argon is preferred because its energy
is specifically absorbed by hemoglobin and so minimizes tis-
sue damage to the already ischemic bowel.

A recent Cochrane Review comparing nonsurgical options
for managing chronic radiation proctitis found sucralfate
together with metronidazole effective in a small number of
patients. The authors call for a multicenter placebo-based
trial to reliably evaluate the outcomes of the various treatment
regimens.120

Some clinical success has occurred with the administration
of estrogen-progesterone therapy on a chronic basis.
Transfusion needs and frequency of hospitalization have
decreased in patients with bleeding secondary to chronic

radiation enteritis.121 Where bleeding occurs within the rec-
tum, it is usually associated with radiation treatment of the
cervix or prostate. Topical application of 4% formalin to these
distal bleeding injuries has proven successful whether done in
the office setting or the operating room, depending on the
time entailed and amount of tissue needing treatment.122,123

More recently, GI bleeding secondary to chronic radiation
injury has been shown to respond well to hyperbaric oxygen
therapy. The protocol frequently used treats the whole body
for 60 minutes at 2 atmospheres of 100% O2 for 30 days.
Prostaglandin E1 can be coadministered for its vasodilatory
properties. A small number of patients have been thus treated
with complete resolution of bleeding and mucosal healing.124

Fistulizing complications are best managed as conserva-
tively as possible. When the severity of symptoms warrants
consideration of surgery, the type of surgery will depend on
how proximal in the GI tract the problem is and the organ to
which the fistula connects. At laparotomy, as little adhesioly-
sis as possible should be performed because the already
ischemic bowel tends to perforate (micro or macro) fre-
quently necessitating more surgery. When possible, fistuliz-
ing tissue is best resected back to normal-appearing margins.
When the amount of bowel is too excessive to permit resec-
tion, proximal diversion or bypass can be considered. Bypass
is frequently avoided because diseased tissue is left behind,
blind-loops create more symptoms, and bypass anastomosis
still leaks at higher than normal rates. Enteric fistulas involv-
ing the genitourinary tract can be handled in the same manner
with resection generally preferred where feasible. Frequently,
within the pelvis, fecal diversion proximally proves safe and
effective palliation in an otherwise high-risk situation. In the
case of radiation-induced intestinal stenosis or obstruction,
the same surgical considerations and options apply. Where
feasible, resection and anastomosis of normal-appearing
bowel are preferred. In the event of radiation-induced
ischemic necrosis of the bowel, resection of necrotic tissue
with diversion may be lifesaving. The most important
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FIGURE 43-3. Radiation colitis demonstrating submucosal fibrosis/
telangiectasia. H & E stain; magnification × 215. (© 2004 Frederick
C. Skvara, MD).

FIGURE 43-4. Radiation colitis demonstrating submucosal fibrosis/
telangiectasia/mucosal atrophy. H & E stain; magnification × 86.
(© 2004 Frederick C. Skvara, MD).

FIGURE 43-5. Radiation colitis prominence of fibroblasts. H & E
stain; magnification × 540. (© 2004 Frederick C. Skvara, MD).



determinant of operative morbidity and mortality was the
location of the radiation injury itself.125 Small bowel radiation
injury in one series had a 38% mortality whereas colonic
injury had a 15% mortality rate.

When long segments of small bowel have chronic radiation
enteritis, malabsorptive problems arise. Because the malab-
sorption is secondary to tissue ischemia and subsequent
fibrosis, treatment or resection will not restore this function.
Patients with this chronic complication therefore require
parenteral nutrition to sustain life and are subject to the
metabolic complications of long-term parenteral alimenta-
tion. When the terminal ileum is affected by radiation, chronic
diarrhea and electrolyte imbalance may occur because of
failure to resorb bile salts. Symptomatic treatment with
cholestyramine may alleviate these problems by binding the
bile salts, and should be considered. Likewise, antimotility
agents slow transit and so may allow the injured bowel more
time to process intestinal contents and minimize the symp-
toms of chronic radiation enterocolitis.

Unless the clinical presentation of radiation injury to the
bowel is emergent, a careful clinical assessment of the patient
is vitally important to identify comorbid conditions. Patient
nutrition, hydration, and sepsis need to be addressed and cor-
rected wherever possible. Radiologic and endoscopic assess-
ments need to be completed before finalizing a treatment
plan. Therapeutic interventions should be considered begin-
ning with the least invasive means first. Chronic radiation
injury cannot be reversed because of the secondary ischemic
changes. Therefore, goals for treatment should optimize qual-
ity of life while minimizing the morbidity and mortality of
therapeutic intervention.126

C. difficile Colitis

C. difficile infection, an important source of colitis particu-
larly in hospitalized patients, presents from either an asymp-
tomatic infection to severe pseudomembranous colitis with
bowel perforation and death. The majority of cases are seen
after antibiotic usage. The remaining cases include patients
receiving chemotherapy, patients with inflammatory bowel
disease, and those with a variety of other medical problems.
Almost all antibiotics have been associated with C. difficile
infection. The most frequently implicated classes of drugs are
the cephalosporins, ampicillin/amoxicillin, and clindamycin.
Neither the antibiotic dosage nor the length of administration
has been found to correlate with the development of C. difficile
infection. The majority of infections occur 5–7 days into the
course of antibiotics, but it may present weeks after cessation
of the antimicrobials.127

Diarrhea is the most common symptom and is found in
90%–95% of cases. Patients with mild disease may present
with diarrhea alone, or associated with a low-grade fever and
abdominal pain. These patients may also have mild abdomi-
nal tenderness and an otherwise unremarkable abdominal

examination. A small percentage of patients develop fulmi-
nant colitis with high fever and severe abdominal pain.
Diarrhea may be absent in patients with severe disease and
progress to toxic megacolon. Hypotension, oliguria, and other
manifestations of septic shock may also be found in these
severely ill patients.128

The laboratory diagnosis of C. difficile depends on the
detection of the C. difficile toxins in the patient’s stool. The
most reliable laboratory tests for documenting C. difficile
infection are the stool cytotoxin assay and stool cultures.
However, stool cultures do not distinguish between carriers
and those with acute infection. ELISA is a most popular test
for C. difficile toxin in clinical laboratories. The ELISA tests
have the advantage of being technically easier to perform and
the results are available sooner; however, they are less sensi-
tive than tissue culture. Patients suspected of having C. diffi-
cile infection can be evaluated endoscopically. The mucosal
findings vary with the severity of the disease. In those with
mild or moderate disease, endoscopy most often reveals nor-
mal mucosa or nonspecific inflammatory changes. In the
great majority of those with severe disease, examination
demonstrates the classic pseudomembranes which are round,
punctate yellow or whitish lesions (Figure 43-6). Although
the finding of pseudomembranes suggests the diagnosis of
pseudomembranous colitis, biopsy of these lesions is recom-
mended to definitively establish the diagnosis.129

When C. difficile infection occurs in patients receiving
antibiotics, the offending antibiotic should be immediately
discontinued if possible. In patients with mild disease, no
other specific treatment is necessary. Most physicians will
begin empiric antimicrobial therapy if there is a strong clini-
cal evidence of colitis. Three orally administered antimicro-
bials have been shown to be effective against C. difficile
infection: vancomycin, metronidazole, and bacitracin.
Vancomycin used to be the drug of choice. In most patients, 
a significant improvement will occur within 2–5 days of
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treatment. Vancomycin is costly and distasteful. Metronidazole
is generally well tolerated and is much less expensive than
vancomycin. Metronidazole, unlike vancomycin, is absorbed
rapidly from the GI tract and consequently fecal concentra-
tions are low. Despite this, metronidazole has been shown to
be highly effective and is given in a dosage of 250 mg orally
four times a day for 10 days. Bacitracin, when rarely used, 
has been shown to be as effective a treatment as vancomycin
when 20,000–25,000 units were given four times a day for
7 days.130

In patients unable to take antimicrobials orally, intravenous
metronidazole seems to be the most effective. Adequate fecal
concentrations of metronidazole have been documented in
patients with severe colitis after intravenous administration of
this antimicrobial. Anion exchange resins have also been used
successfully to treat C. difficile infection. Cholestyramine and
colestipol, each given orally for 10 days, are thought to bind
the C. difficile toxin in the lumen, thereby limiting the dam-
age caused by the toxins. These agents have not proved to be
as reliable as antimicrobials, and therefore it is recommended
that they not be used as sole treatment except in cases of mild
infection. It is also important that these resins are not given
concomitantly with antibiotics because they have been shown
to bind to antimicrobials in the intestinal lumen.131

Despite adequate medical therapy, surgical intervention
may be required. Surgery may be necessary for patients in
whom a perforation is suspected or those with toxic mega-
colon. When surgery is necessary, subtotal colectomy with
ileostomy or fecal diversion via end ileostomy and mucous fis-
tula are the most frequently performed procedures. Recurrence
of C. difficile infection is not uncommon. Most suggest a sec-
ond and longer course of antimicrobials for patients who have
a symptomatic relapse. Some recommend a course of
cholestyramine or colestipol after the antimicrobials.
Recurrent infection is as responsive to antimicrobial treatment
as are primary infections. Unfortunately, up to one-third of
patients who relapse once will have further recurrences. Any
patient with an unexplained abdominal illness who, in the last
2 weeks, has either been in the hospital or has received antibi-
otics should be suspected of C. difficile infection, even in the
absence of diarrhea.132 A recent review has established
evidenced-based guidelines regarding antibiotic treatment
for C. difficile–associated diarrhea in adults.133 Surgery for
fulminant colitis still commands a poor prognosis.134
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Surgery involving ostomies is a major component of the
general and colorectal surgeon’s armamentarium. Proper
creation, management, and closure of ostomies is critical both
for the treatment of specific disorders as well as for the peace
of mind of the patient.

An ostomy is a surgically created opening between a hollow
organ and the body surface or between any two hollow organs.
The word ostomy comes from the Latin word ostium, meaning
mouth or opening. The suffix –tomy implies an intervention,
either by surgery or injury. The word stoma comes from the
Greek word for mouth and is used interchangeably with ostomy.
An ostomy is further named by the organ involved. An ileostomy
is an opening from the ileum to the skin, a colostomy is from the
colon, a gastrostomy is from the stomach, and so forth. When
two organs are joined, the descriptive term incorporates both.
For instance, an anastomosis between the small bowel and colon
might be called an ileocolostomy, between colon and the rectum,
a colorectostomy or coloproctostomy. A loop ostomy is formed
by bringing an intact loop of bowel through the skin and then
dividing the antimesenteric side and maturing it so that there are
two open lumens, the proximal and the distal.

Although ostomies used to be performed primarily for the
permanent management of fecal output, the majority of
ostomies today are created as a temporary measure, either as
an end ostomy in the acute setting with later planned take-
down and anastomosis, or as a proximal loop diversion to pro-
tect a low pelvic or risky anastomosis. It is estimated that
750,000 Americans are living with an ostomy and that 75,000
new stomas are created each year.

In this chapter we will be discussing ostomies brought to
the surface of the body, focusing primarily on ileostomies and
colostomies.

Indications for an Ostomy

There are many indications for stoma creation. The details of
each will be discussed in the relevant chapters in this book. In
general, however, an ostomy is created when an anastomosis
is not possible for technical reasons or risk of failure, when

there is nothing distally to attach to such as after an
abdominoperineal resection of the rectum, or for proximal
diversion (Table 44-1).

Ostomies may be temporary or permanent. Temporary
stomas divert the fecal stream away from an area of concern
such as a high-risk anastomosis, located in a radiated field, low
in the rectum, or after an injury. Permanent ostomies are
required when the anorectum has been removed
(abdominoperineal resection) in cancer or Crohn’s disease. A
permanent ostomy may also be an option in patients with
severe fecal incontinence or complications of trauma or radia-
tion such as a rectourethral fistula.

Creation of an ostomy is a traumatic event for most
patients, both physically and mentally. Whenever possible, a
detailed discussion of the proposed procedure, consequences,
and alternatives should be undertaken. A trained enterostomal
therapy nurse (ET) or wound ostomy care nurse (WOCN)
should meet with the patient both before and after the surgery.
When available, a United Ostomy Association Visitor should
be called to meet with the patient, either before (if the surgery
is elective) or after the surgery.

Stoma Physiology

The physiologic changes that occur in patients with ostomies
are primarily related to the loss of continence and reduced
colonic absorptive surface area. These affect fluid and elec-
trolyte balance and lifestyle but generally have little effect on
nutrition. However, once more than 50 cm of terminal ileum
has been removed or taken out of continuity, nutritional con-
sequences are likely.

Output

Ostomy output is directly related to the location of the opening
in the bowel. Distal left or sigmoid colostomies normally pro-
duce formed stools that are of similar consisting to that of the
anorectum. The more proximal the colostomy, the less surface
area is available for water and electrolyte absorption and so the



more liquid the stools. Right-sided colostomies not only pro-
duce a high volume but also have the additional disadvantage of
a malodorous output because of the effects of colonic bacteria.

Initially after creation the output from an ileostomy tends to
be fairly watery and green or bilious in color. Within a few days
to a week of resumption of a regular diet, the material becomes
thicker and more yellow-brown, although a greenish tinge often
remains. The typical consistency is of watery porridge or apple-
sauce. It is affected by diet, fluid intake, medications, and 
ongoing problems such as Crohn’s disease or adhesions. If a
substantial amount of small bowel has been removed, the out-
put is looser and the patient is more prone to dehydration. It is
not uncommon for some food to come through in a recogniza-
ble state. Foods notable for this include corn, other vegetables,
and nuts. Some pills may also not be broken down in the small
bowel, decreasing the bioavailability of these medications. Most
ileostomates notice little odor from the output; however, certain
foods, such as eggs and fish, may produce an offensive smell.1

Volume

In the healthy control subject, about 1000–2000 mL of fluid
passes through the ileocecal valve daily. This is reduced by
80%–90% to 100–200 mL in normal stool as it passes through
the colon. Unless the patient has diarrhea, left-sided colostomy
output is similar to the feces that would be passed transanally,
and there is little loss of total body fluid or sodium.2

Although postoperative ileostomy output may be high, it
settles down to a regular volume seen. “Ileostomy dysfunc-
tion,” although a general sounding term, refers to increased
ileostomy output attributed to partial obstruction caused by
inflammation and stenosis. This term was coined in the era of
secondary maturation (i.e. before eversion of the exposed
ileum became widely practiced during ileostomy construc-
tion). Historically, high outputs were anticipated for weeks
after creation of an ileostomy but this was found to be caused
by inflammation of the exposed small bowel serosa (serosi-
tis). Once primary maturation was adopted, this problem
essentially disappeared.3,4

Postoperative colostomy output is also often liquid, but it
rapidly becomes formed with the resumption of a normal 

diet and the return of ordered motility. The average output of
an established ileostomy (in contrast to a newly created
ileostomy) is about 200–700 mL with a median of about 500
mL per day. Total bowel rest results in a decrease in output by
at least half and may be as low as 50–100 mL per day.2

The volume of ileostomy output varies fairly widely among
patients but only mildly from day to day in a single individ-
ual. Although the average output is about 500 mL per day, a
healthy, functioning ileostomy may produce up to 1000–1500
mL in a day especially in the early postoperative period.
Outputs above this level usually cause dehydration.5–9 Large
amounts of fluid intake usually do not alter the output volume
very much because most of it is absorbed and excreted
through the kidneys.7

Ileostomates may generally eat a regular diet without
restrictions. Decreased fluid intake slows the output and
thickens it, whereas fatty food and large amounts of liquid
increase transit and the fluidity of the effluent.1 Prunes and
cabbage may also increase the output.7 Ileostomy effluent is
generally weakly acidic at a pH of about 6.3.2 When the ter-
minal ileum has been resected but colon remains, more of the
bile salts will enter the colon, which may result in a secretory
diarrhea. This may be ameliorated by the use of oral bile
binding agents such as cholestyramine (Questran).

Transit

An ileostomy discharges frequently and output is not elimi-
nated by the timing of meals or rest. Yet, in most patients, the
output increases with meals and certain foods. Surgical resec-
tion of the anus and rectum and/or colon effects the function
of the proximal gastrointestinal tract and the integration of
hormonal and neuroenteric activity. These interactions are
complex and not well understood in health, much less in post-
operative patients. Although the data are limited, it seems that
small bowel transit times decrease after ileostomy, possibly
related to mucosal hypertrophy and adaptation. The specific
mechanisms are not known. Gastric emptying has been a sub-
ject of several studies but the results are conflicting. Soper
et al.10 found that gastric emptying is not altered in ileostomy
patients. Yet, small bowel transit is longer than in control sub-
jects (348 versus 243 minutes). In a more recent study,
Robertson and Mathers11 found that gastric emptying of
liquids is not altered but emptying of solids is slowed.

Ileostomy output and dehydration may be decreased by
prolonging the transit time to allow for more absorption.
Codeine, loperimide, and Lomotil have all been shown to
have this effect.12,13

Fluid and Electrolyte Balance

The average ileostomy puts out about 500 mL of water and 60
mmoles of sodium per day. This is 2–3 times higher than found
in normal fecal output.2 Consequently, the ileostomate must
compensate by increasing intake or conserving other losses.
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TABLE 44-1. Indications for an ostomy
● Cancer
● Diverticular disease
● Inflammatory bowel disease—ulcerative colitis, Crohn’s disease
● Radiation enteritis
● Complex perirectal, rectovaginal, or rectourethral fistulas
● Trauma
● Obstruction
● Perforation
● Motility and functional disorders including idiopathic megarectum and 

megacolon
● Infections—necrotizing fasciitis, Fournier’s gangrene
● Congenital disorders—imperforate anus, Hirschsprung’s disease, 

necrotizing enterocolitis, intestinal atresias



Urinary volume is relatively decreased in patients with
ileostomies by as much as 40%, whereas renal sodium losses
may be decreased by 55%.14,15 Yet, despite the efforts of the
kidneys to maintain balance, total body water and sodium reduc-
tions may be a chronic condition in ileostomy patients.16–18

The chronic dehydration and loss of fluid and electrolytes
make ileostomy patients prone to dehydration. Rehydration is
best accomplished with fairly large amounts of normal
saline.2 There is an inverse relationship between absorption of
nutrients and electrolytes and transit time.19

Flora

The normal terminal ileum harbors few organisms in the healthy
individual. After creation of an ileostomy, the distal ileum is rap-
idly colonized with a variety of bacteria. The microflora of an
individual is fairly stable over time whereas there is great vari-
ability among individuals.20 Staphylococci, streptococci, and
fungi are increased whereas Bacteroides fragilis is rarely found
in ileostomy effluent. The major variations in the flora of efflu-
ent from ileostomies, transverse colostomies, and feces per
anum are in the relative numbers of anaerobes with log differ-
ences increasing from proximal to distal.21,22

Nutrition

The colon has little role in the maintenance of normal nutri-
tion, working primarily to absorb fluid and to store feces so
that the frequency of bowel evacuation may be limited. Thus,
removal of the colon alone has little effect on nutrition.
Patients who require a total proctocolectomy for disease such
as ulcerative colitis or Crohn’s disease are often malnourished
because of their underlying problem. Postoperatively, they are
able to gain weight and return to a much better level of nitro-
gen balance and general nutrition.

Loss of more than a few feet of the terminal ileum may result
in loss of bile acids and poor absorption of fat and fat-soluble
vitamins.7,23 Specifically, vitamin B12, necessary for normal
hemoglobin synthesis, may not be adequately absorbed in
patients with terminal ileal loss or significant Crohn’s disease.
This results in pernicious or macrocytic anemia, and these
patients may require monthly administration of vitamin B12
(intramuscular or nasal). Absorption may also be impeded by
distal ileal bacterial overgrowth.24–26 Kidney stones may be a
consequence of chronic dehydration and acid urine. Adding
sodium bicarbonate to the diet as well as increasing fluid intake
may help to prevent uric acid stone formation.27–29

Preoperative Considerations

Access, Adherence, Activity, Attire

Preoperative patient preparation is essential and patients
should be counseled and marked. In many institutions this is
done by an enterostomal therapist.

Factors to consider in relation to stoma placement include:
occupation, clothing styles (including belt line), flexibility
and range of motion, abdominal wall contour when sitting and
standing, and physical limitations or disabilities.30 Other fac-
tors include prior abdominal incisions, boney prominences,
and abdominal girth. Although in most elective settings, the
stoma therapist will provide preoperative marking, it is imper-
ative for any abdominal surgeon to have this skill as well
because at times a stoma therapist may not be available.

Siting through the umbilicus is a reasonable alternative
when there is no other good location. Raza et al.31 believed
that this was a good option based on their series of 101
patients; only four needed revision and there were no paras-
tomal hernias or prolapse. Fitzgerald et al.32 noted that after
closure in infants and children, the scar resembles a normal
umbilicus and is cosmetically superior to that of an ostomy
placed elsewhere.

Nevertheless, standard ostomy sites lie to either side of the
midline overlying the rectus muscle and are the preferred
location for stoma placement (Figure 44-1). In the supine
position, a site is marked 5 cm away from prior incisions,
boney prominences, the umbilicus, and the patient’s belt line.
This is usually located just lateral and inferior or in some
cases superior to the umbilicus.

With the patient sitting and standing, the site is checked to
ensure skin folds or crevices do not interfere with appliance
fitting. In obese individuals, the stoma must not be hidden
below a large abdominal pannus or stoma care will be very
difficult. In this circumstance, a supraumbilical stoma is often
more functional. Once proper placement is ascertained, the
spot is marked with indelible ink. In complex cases, a stoma
appliance can be fixed to the proposed site and worn for 24
hours to test placement.

End Ostomies

Most left colon colostomies are placed in the left lower quad-
rant of the abdominal wall, exiting through the rectus sheath.
Most distal ileostomies are placed in the right lower quadrant.
Occasionally, a higher or more lateral site may be chosen
depending on body habitus, other scars, clothing, mesentery
and bowel length, and surgical considerations. As noted, pre-
operative marking is essential, whenever possible, to select
the best place for a stoma. The site is marked with indelible
ink or scratched with a needle before preparation so the mark
is not lost.

After the abdominal portion of the procedure is completed,
the bowel and mesentery are again assessed for stoma con-
struction with attention to length and viability. An adequate
length of bowel should be mobilized to allow the intestine to
come through the abdominal wall so it may protrude appro-
priately without undue tension. The blood supply to the end
of the ostomy should be maintained to avoid ischemia.
Similarly, the fascial and skin openings need to be large
enough to avoid occluding the mesenteric vessels and the
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lumen. It is usually fairly easy to bring out enough small
intestine. Occasionally, if there is extensive inflammation,
bowel wall thickening, or a very wide abdominal wall in the
obese, it may be difficult. It may be more difficult to obtain a
good length of colon, especially if the mesentery is thick or
short. Mobilization of the proximal colon, especially around
the splenic flexure, is often necessary. Ligation of some of the
distal vascular arcades may also be necessary but should be
done with great care to assure good distal perfusion. Although
usually not necessary, the very end of the bowel may be
stripped of mesentery for 1–3 cm and it will generally survive
on submucosal perfusion. The surgeon should not hesitate to
make a large fascial incision because a late hernia is prefer-
able to early ischemic necrosis or retraction.

Although there are many variations in the details of ostomy
creation, the principles are universal. The following describes
the authors’ technique. A Kocher clamp is applied to the fas-
cial edge of the incision and a second is placed on the subcu-
ticular layer. The surgeon holds a folded, wet gauze pad in the
left hand beneath the abdominal wall through the incision,
using the Kocher clamps to line up the abdominal wall layers.
The abdominal wall is tented up with the left hand by pushing
firmly on the abdominal wall from within. A 3- to 4-cm-diam-
eter circular skin incision is made at the marked site using a
#15 blade (Figure 44-2). With electrocautery, the skin disk is
excised, leaving all of the subcutaneous fat. This allows the
stoma to sit up rather than pull down as is more likely if the
fat is removed. The assistant retracts the incision and the fat
laterally and medially with a pair of Richardson or Army-
Navy retractors. The subcutaneous fat is divided with the
electrocautery vertically, progressively replacing the retrac-
tors deeper until the anterior fascia is encountered (Figure 
44-2B). The fascia is divided vertically. Although some sur-
geons use a cruciate or plus-sign fascial incision (“+”), a ver-
tical fascial incision is recommended because more fascia
will remain intact between the ostomy site and the midline
wound. The rectus muscle is split in the direction of its fibers
and held apart with a large Kelly clamp. The retractors are
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FIGURE 44-1. Stomal placement. The site is selected to bring the
stoma through the rectus abdominis muscle. (From Beck DE.
Intestinal stomas. In: Beck D, ed. Handbook of Colorectal Surgery.
2nd ed. Copyright 2003 by Taylor & Francis Group LLC (B).
Reproduced with permission of Taylor & Francis Group LLC (B) in
the format Textbook via Copyright Clearance Center).

FIGURE 44-2. Colostomy creation. A Circular skin disk is removed. 
B Fascia is divided. C End of colon is brought through fascia and 
skin opening. (From Beck DE. End sigmoid colostomy. In: MacKeigan
JM, Cataldo PA. eds. Intestinal Stomas. Principles, Techniques, and
Management. Copyright 1993 by Taylor & Francis Group LLC (B).
Reproduced with permission of Taylor & Francis Group LLC (B) in the
format Textbook via Copyright Clearance Center).



repositioned to separate the muscles, exposing the posterior
fascia. The posterior fascia and peritoneum are then incised
with the electrocautery onto the wet lap pad. A large Kelly
clamp is passed through the aperture and the pad is removed.
The internal orifice may be viewed by lifting up on the
Kocher clamps and levering the Kelly clamp up through the
wound. The posterior opening may be enlarged as needed by
incising the peritoneum and posterior fascia vertically, avoid-
ing bringing the incision toward the midline wound. The
opening is assessed and dilated by passing a finger, a thumb,
and then two fingers. Any additional fascial widening needed
is performed to allow easy passage of the bowel. A finger or
clamp is kept in the opening at all times to avoid losing the
tract, especially through the muscle plane. The end of the
bowel to be used as the stoma is grasped with one or two large
Babcock clamps placed through the aperture. This limb is
then gently fed through the channel from within, rather than
dragging it through with the Babcock clamps (Figure 44-2).
This must be done carefully to avoid tearing the mesentery. If
the fascial opening is too tight it should be further opened.
The ileum should protrude 3–5 cm whereas the colon may
protrude 1–2 cm. A bowel clamp such as a Glassman is
placed across the protruding bowel to keep it at the correct
level while the abdominal procedure is completed and the
abdominal incision is closed. This clamp should not occlude
the mesentery. It has been the authors’ practice to place four
interrupted 3-0 absorbable sutures from bowel seromuscular
layer to the peritoneum and posterior fascia. We do not
attempt to close the lateral gutter between the limb and
abdominal wall.

Maturation

The maturation technique of an ileostomy or a colostomy dif-
fers because of the nature of the effluent and the size of the
lumen. A matured ileostomy should protrude 1–3 cm after
eversion to create a spigot or faucet effect. This directs the
liquid output into the appliance and decreases the problem of
ileal contents irritating the skin and getting underneath the
faceplate. Because of the more formed nature of the stool,
colostomies may be flatter, although a small amount of pro-
trusion is beneficial for appliance placement and adherence.
In general, the stoma is matured primarily by everting the
end and sewing it to the skin edge as the last phase of the
operation. An appliance is placed along with the dressings
so that the effluent will be collected and the stoma will
function normally as soon as the ileus resolves. The abdom-
inal incision is closed and a wet towel is placed over the
wound. After a long operation, there is a tendency to rush
through this phase; however, it is critical to the success of the
operation and the rehabilitation of the patient to spend 
the necessary time to create a well-formed stoma. The end of
the bowel limb is excised removing the staple line or the
straight clamp. The lumen is cleansed with Betadine-soaked
gauze as needed.

End Ileostomy Maturation

Four sutures of a 3-0 absorbable material are placed to evert
the ileum. These sutures are placed equidistant around the
protruding bowel at the top, bottom, left, and right. The suture
is first placed through the seromuscular and mucosa edge.
A small but solid bite of the subcuticular edge of the skin
opening is taken. The suture should not go through the surface
of the skin because of the possibility of implantation of
mucosa cells into the skin and resultant weeping patches and
severe peristomal irritation. The third bite is taken through the
seromuscular layer of the ileal wall at the level of the skin
(Figure 44-3C2). Each of the four sutures is placed and
tagged. The four tags are then grasped and the stoma is
everted by gently pulling on the sutures while simultaneously
pushing up on the seromuscular layer in between, half way
down from the cut edge of the bowel to the skin with the back
end of a forceps. This maneuver allows the ileum to evert and
intussuscept. The four sutures are then tied down. One to two
additional simple buried sutures are placed in between the
everting ones to further approximately the mucosal–
cutaneous junction. The midline wound is covered by a thin
strip of nonadherent gauze and then the stoma appliance is
placed. The opening in the faceplate should be cut to 5 mm
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FIGURE 44-3. Ileostomy maturation. A Ligation. B Trimming of 
the ileal mesentery. C.1 Serosa is attached to Scarpa’s fascia and the
mucosal edge sutured to dermis. C.2 Triangular stitch from ileal end
to serosa to dermis; tying sutures inverts the ileum to the skin. (From
Beck DE. Intestinal stomas. In: Beck D, ed. Handbook of Colorectal
Surgery. 2nd ed. Copyright 2003 by Taylor & Francis Group LLC
(B). Reproduced with permission of Taylor & Francis Group 
LLC (B) in the format Textbook via Copyright Clearance Center).



larger than the diameter of the stoma to allow for swelling. The
collection bag is oriented so that it hangs to the patient’s side
for the first few days while recumbent. Once the patient is
ambulating well, it is rotated so that it hangs down toward the
feet. Additional dressings are applied.

End Colostomy Maturation

Although a left-sided colostomy may be flush to the skin,
slight eversion is preferred to improve appliance adherence
and because weight gain may result in retraction. The proce-
dure is similar to ileostomy maturation as outlined above.
However, the stoma is trimmed so that only 1–2 cm protrudes.
The four quadrant sutures do not need to include the third bite
through the seromuscular layer at skin level unless this is
needed to hold the stoma up. Because the stoma diameter is
larger, two to three buried sutures may be placed in between
each of the quadrant sutures.

Controversies

Several controversies exist about the creation of a stoma.
Traditionally, absorbable sutures have been placed transab-
dominally from the seromuscular layer of the bowel to the
posterior fascia and peritoneum to help fix the limb in place
and reduce the incidence of parastomal hernias and prolapse
or retraction. This has been questioned recently. It is still the
authors’ practice to place four interrupted 3-0 absorbable
sutures from seromuscular layer of the bowel limb to the peri-
toneum and posterior fascia.

Other issues under discussion include whether an adhesion
barrier should be placed around the limb as it exits the abdom-
inal cavity because this may decrease the formation of adhe-
sions and the incidence of small bowel obstruction. Some
surgeons have adopted this practice. Perhaps even more con-
troversial is whether a mesh patch should be placed prophy-
lactically around the stoma to decrease the high incidence of
parastomal hernias. Use of mesh around a stoma has always
been viewed with skepticism because of the risk of infection
and the subsequent need to remove the mesh. Yet, there are no
data on the incidence of this problem.

Most stomas are primarily matured, however secondary
maturation may be preferred when the bowel is too thickened
and inflamed to evert, when it is too friable or weak to hold
sutures, or when the patient is unstable and the additional time
is not warranted. In cases of toxic colitis, megacolon, or distal
obstruction, the bowel may be so distended and friable that it
will not hold sutures. When operating for peritonitis, the colon
or small bowel may be markedly thickened and inflamed. In
these situations, the bowel may simply be exteriorized as a
straight end and, in the manner of Jones, wrapped in a long
length of moist gauze to hold it on the abdominal wall. The
stoma may then be secondarily matured with the time interval
determined by the appearance of the bowel and the condition
of the patient. Usually, this is in the range of 2–7 days.

Hebert33 described the loop-end ostomy for difficult-to-
mature stomas in obese patients with a thick abdominal wall
and a thickened or shortened mesentery. The bowel to be used
as the stoma is divided with a linear stapler. The proximal end
is brought through the abdominal wall aperture. The antime-
senteric side is opened as the ostomy and the staple line is left
along the side of the tract. A portion of the staple line may be
excised as part of the maturation as needed (Figure 44-4).

Lateral Mesenteric Closure

A number of authors have advocated closing the lateral sulcus
when constructing a colostomy or fixing the ileal mesentery
to the falciform ligament when creating an ileostomy. This is
done in an attempt to reduce the incidence of volvulus around
the stomal limb and obstruction. Theoretically, a form of
volvulus may occur because the bowel is fixed anteriorly at
the abdominal wall and posteriorly by the mesentery. Yet, in
clinical practice, this problem rarely occurs. In this author’s
experience with several hundred stomas, stomal volvulus has
been a problem in only one patient. Yet, some surgeons cling
to this religiously whereas others doubt its usefulness.

John Goligher of Leeds, England took this notion to its
extreme by advocating creation of an extraperitoneal
colostomy (Figure 44-5).34 C.P. Sames described a similar
technique.35 The colon was extensively mobilized and tunneled
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FIGURE 44-4. Loop-end colostomy.



from posterior to anterior beneath the peritoneum and then
through the abdominal wall.

Mucous Fistula

The term mucous fistula refers to the distal end of the divided
bowel that has been brought through the skin and matured as
a stoma. Typically, when the bowel is completely transected,
with or without resection of a segment, the proximal end may
be made into an end stoma, e.g., ileostomy or colostomy. This
is the functioning stoma through which the bowel contents
empty. The other, or distal, end may be closed as in a
Hartmann’s procedure or may be brought to the surface and
matured. This is referred to as a mucous fistula because it is
an opening that occasionally produces mucous. A mucous fis-
tula may be placed in a number of locations. Classically, this
end of the bowel was brought out through the lower end of the
vertical abdominal incision, but it may also be placed in its
own site away from the wound and the primary ostomy, or it
may even be brought up adjacent to the end ostomy and only
opened a small amount as in the end-loop colostomy of
Prasad et al.36 (Figure 44-6).

The advantage of a mucous fistula is primarily that the dis-
tal portion of the bowel may be decompressed though this
opening. This is important when an obstruction remains in the
distal bowel such as an unresectable tumor. Closure of the dis-
tal end might result in a closed loop which, when filled with
mucous, secretions, and bacteria, could rupture and result in
peritonitis. A mucous fistula may also be used to access the
distal bowel for purposes of observation, irrigation for wash-
out, or for therapy. It is also a simple matter to find the distal
limb when operating to close the ostomy. The obvious
disadvantage of a mucous fistula is the second stoma site on

the patient’s abdominal wall. Although a mucous fistula does
not produce a large amount of material, small amounts of
mucous do emanate from time to time.

Diverting Stomas

Indications

Whether a colostomy or ileostomy, diverting stomas are
nearly always created for a single purpose: to prevent fecal
content from reaching a distal segment of the large bowel,
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FIGURE 44-5. Extraperitoneal colostomy. A Peritoneum is opened,
and an extraperitoneal tunnel is created with blunt dissection. B
Colon is brought through the tunnel, and mesenteric defect is closed.
(From Beck DE. End sigmoid colostomy. In: MacKeigan JM,
Cataldo PA, eds. Intestinal Stomas. Principles, Techniques, and
Management. Copyright 1993 by Taylor & Francis Group LLC (B).
Reproduced with permission of Taylor & Francis Group LLC (B) in
the format Textbook via Copyright Clearance Center).

FIGURE 44-6. End-loop colostomy (Prasad). A The entire divided
edge of the proximal limb and the antimesenteric corner of the dis-
tal limb are gently drawn through the opening in the abdominal wall.
After the abdomen has been closed, the staple line of the proximal
limb is excised completely and only the antimesenteric corner of the
distal staple line is removed. B The proximal limb is matured flush
with the skin by suturing the deep dermal skin to full-thickness colon
with absorbable sutures. Transition sutures may be placed to help
mature the mucous fistula, which has the appearance of a “mini-
stoma.” C Sagittal view of the completed end-loop colostomy. Note
the portion of the distal staple line in the subcutaneous tissue.



either because of fear of leak (distal or difficult anastomosis)
or to treat a leak (trauma, perforation, or anastomotic disrup-
tion). Once this principle is understood, the indications for
and selection of an appropriate diverting stoma becomes
straightforward.

Table 44-2 lists the common current indications for divert-
ing ileostomies, colostomies, and end-loop stomas. These
include protection of distal anastomoses, predominately ileal
pouch-anal or coloanal anastomoses, complicated diverticuli-
tis, treatment of anastomotic leaks and pelvic sepsis, large
bowel obstruction, trauma, and fecal incontinence.

The end-loop stoma (including end-loop ileostomy, 
end-loop colostomy, end-loop ileocolostomy) as described 
by Prasad et al.36 has created another option for fecal diver-
sion which now allows the creation of a diverting stoma
with remote intestinal segments (in association with colonic
resection).

These three options exist for diverting stomas and the
choice between these options will affect not only short-term
complications, but the complexity of subsequent surgery and
the quality of life (QOL) of the ostomate as well.

When deciding which stoma to create, the surgeon must
thoughtfully consider the following principles:

1. Will the stoma achieve its primary purpose? Will it protect
the anastomosis or treat the anastomotic leak?

2. Can a stoma be safely created? Can that segment of bowel
reach an appropriate site on the abdominal wall and be
matured successfully?

3. How will life with this stoma be, particularly if subsequent
stoma takedown does not take place?

4. Will stoma choice affect subsequent stoma takedown?
Loop stomas and end-loop stomas avoid the necessity of
laparotomy for takedown versus the Hartmann procedure.

5. Will stoma choice limit future reconstructive options?
Sigmoid colostomy may make a subsequent coloanal anas-
tomosis more difficult versus loop ileostomy.

In both urgent and elective situations, these factors should
be considered before initiating the surgical procedure. The
patient can then be marked for potential stoma sites and
counseled appropriately before surgery begins.

Although loop ostomies are usually meant to be temporary,
a significant number are never closed. Because the patient

must live with the loop stoma for at least several months, and
sometimes for the remainder of his or her life, careful atten-
tion to ostomy construction remains very important.37,38

Another controversy exists regarding the distance between
the diverting stoma and the distal area “to be protected.” This
pertains particularly to urgent operations without bowel
preparation when treating an anastomotic leak or colonic per-
foration. Concerns exist that the column of stool between the
stoma and the leak will continue to contaminate the peritoneal
cavity preventing adequate treatment of intraabdominal sep-
sis. These concerns began in the early days of stoma creation
when transverse loop colostomy and drainage were the pre-
ferred treatment for perforated diverticulitis. They continue
today when a loop ileostomy is used in conjunction with
drainage to treat an anastomotic leak or to protect a left-sided
colonic anastomosis in emergency surgery without preopera-
tive bowel preparation.

Loop Ileostomy Versus Transverse Loop Colostomy

When treating pelvic infection from a colonic source or par-
ticularly when choosing elective diversion for protection of
low pelvic anastomosis, transverse loop colostomy and loop
ileostomy are the major options. In nearly all situations, loop
ileostomy is the superior choice. Transverse loop colostomy,
except in rare circumstances, should be a procedure of his-
toric significance only.39

Loop ileostomies are easy to construct, allow for better
stoma placement, and are tolerated much better by ostomates.
The effluent from both stomas is similar in volume and con-
sistency. Therefore, colostomies offer no protection from
fluid and electrolyte disturbances or skin irritation. In addi-
tion, loop ileostomies are easier and safer to “takedown”
when restoring intestinal continuity.

In addition, loop transverse colostomies have a much larger
lumen, rarely stay everted, often prolapse or retract, are usu-
ally placed in the epigastrium (a very inconvenient location),
and are quite malodorous.

In a randomized, prospective trial by Williams et al.,40

transverse loop colostomy was compared with loop
ileostomy for elective protection of distal anastomoses. All
ileostomies and colostomies objectively completely diverted
the fecal stream. Nearly all complications were twice as
common with transverse colostomies when compared with
ileostomies (Table 44-3). Infection at the time of creation
and at takedown, odor, leakage, and skin problems were all
significantly higher in patients with transverse colostomies.
In addition, multiple visits to the stoma therapist were
needed in 58% of colostomy patients versus 18% of
ileostomy patients. Others have expressed similar opinions
and noted similar results.41,42 Hernia formation at the ostomy
closure site was much more common with transverse
colostomies.43,44

Considering the available data, loop ileostomy should be
the procedure of choice for proximal diversion of left-sided
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TABLE 44-2. Indications for diverting stomas
● Protection of distal anastomosis
● Treatment of anastomotic leak
● Large bowel obstruction
● Trauma
● Diverticular disease
● Cryptoglandular sepsis
● Radiation complications
● Fecal incontinence
● Fulminant colitis



anastomoses. The ileostomy is smaller, may be located in the
right lower quadrant rather than the right upper quadrant as
for a loop transverse colostomy, is less odorous, and easier to
pouch and manage. Closure of the ileostomy is also an easier
operation with fewer complications.45

Loop Colostomy

A loop colostomy can be created with any segment of the
colon that can be mobilized to reach the abdominal wall. Only
two sites, however, are generally used, the transverse colon
and the left colon (sigmoid or descending). Because the trans-
verse loop colostomy is rarely used today, construction of the
left-sided loop colostomy will be described (Figure 44-7). If
necessary, a transverse loop can be created in a similar man-
ner using an appropriate segment of colon and matured in the
right or left upper quadrant.

Loop Sigmoid Colostomy—Technique

The sigmoid and left colon are mobilized along the white line
of Toldt as for a standard left colon resection, and an appro-
priate segment of colon is selected for stoma creation. In gen-
eral, the most distal colonic segment available should be
chosen. The bowel should be mobilized until the selected
segment easily reaches the abdominal wall.

The peritoneum covering the mesentery adjacent to the
bowel wall medially and laterally is then scored with electro-
cautery. A hemostat is passed immediately adjacent to the
colon wall. Palpating the junction of the bowel wall and the
mesentery with the index finger and thumb on the nondomi-
nant hand to guide the hemostat helps identify the correct site
and avoids injury to the bowel wall. A Penrose drain or an
umbilical tape is pulled through to encircle the bowel and
identify the stoma site. A colored seromuscular suture is then
used to mark the distal limb to prevent maturation of the
incorrect end. The premarked stoma site, usually in the left
lower quadrant, is excised. A disk approximately the size of a
quarter is usually sufficient, but may need to be enlarged
depending on the size of the colon. Smaller is better because
it is easier to enlarge than decrease the size of the trephine.
Small Richardson retractors expose the anterior rectus sheath.
Counter pressure, applied from under the abdominal wall with
the nondominant hand of the surgeon holding a wet gauze,
facilitates this dissection.

The anterior rectus sheath is opened vertically for 3–4 cm.
A small transverse extension may be made laterally in the
midpoint. Medial extension should be avoided because this
minimizes the fascial distance between the stoma site and the
midline incision and may increase the risk of hernia. A curved
instrument is used to bluntly spread the rectus abdominus in
the direction of its fibers. The retractors are repositioned to
spread the muscle, exposing the posterior rectus sheath. This
is divided with the cautery onto the nondominant hand in
the peritoneal cavity. The opening is enlarged to accept two
fingers to the proximal interphalangeal joint.

The colon is passed, more by pushing than pulling, from
the abdomen through the stoma site. Care is taken to avoid
twisting the loop. The distal segment is oriented inferiorly and
confirmed by the location of the colored suture. At times, a
bar is placed beneath the loop to lie on the skin on either side
of the opening for support. This is generally removed after
5–6 days. Once the colonic loop has traversed the abdominal
wall without tension or evidence of ischemia, the abdomen is
closed in standard manner and the incision is covered with a
wet, sterile towel. There is no need to fix the colonic mesen-
tery to the lateral peritoneal gutter because this maneuver has
not been shown to decrease small bowel obstruction.
Similarly, there is no need to fix the colonic wall to the fascia
opening at the stomal site because this has not decreased the
risks of parastomal hernia or stomal prolapse.

The colon is opened transversely just above the site where
the distal-most portion meets the abdominal wall. Eighty
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TABLE 44-3. Comparison of complications in a randomized trial of
transverse loop colostomy and loop ileostomy40

Transverse colostomy (%) Loop ileostomy (%)

Prolapse 10 5
Skin problems 50 26
Leakage 31 18
Odor 53 6
Infection at takedown 30 0

FIGURE 44-7. Loop-end colostomy. A A tape or rubber drain is
passed through a small hole in the mesentery of the segment of colon
to be exteriorized. B A plastic rod is placed through the mesenteric
opening to support the loop on the skin and is sutured in place. The
loop is opened transversely for about two-thirds of its circumference
toward the distal end. The longer portion of the colon is everted with
interrupted absorbable sutures. C Completed loop colostomy.



percent of the colonic wall is transected. The distal end is
matured primarily without eversion to the inferior one-third of
the stoma trephine. The proximal end can be matured with or
without slight eversion. If eversion is desired, classic tripartite
sutures are passed from the dermis to the seromuscular layer
2–3 cm from the terminal end, and then full thickness to the
terminal portion of the proximal stoma. After three everting
sutures are placed, they are all tied, effectively everting the
proximal or functional end of the stoma. Maturation is com-
pleted by adding sutures between the dermis and the cut end
of the bowel as necessary to ensure mucocutaneous approxi-
mation. With this technique, the functional limb should
occupy 75% of the circumference of the stoma trephine, with
distal limb occupying the remainder. A support rod is gener-
ally unnecessary, but can be used if there is some tension on
the stoma and retraction is a concern.

After surgery, a two-piece appliance with a clear collection
bag is fit into place, and left undisturbed for 3–4 days. This
allows for easy inspection of, and access to, the new stoma.
Diet is advanced as intestinal activity resumes. Vascularity
and patency of the stoma can be inspected by removing the
stoma bag and, if necessary, peristomal evaluation can be
performed by removing the appliance faceplate.

Loop Ileostomy

A loop ileostomy is created using the most distal ileal 
segment available that reaches the abdominal stoma site with-
out creating tension on the stoma or distal anastomosis (espe-
cially when diverting an ileal pouch–anal anastomosis).
Usually, this is 10–15 cm proximal to the ileocecal valve.
Mobilization of the cecum and attachments of the terminal
ileum to the retroperitoneum is occasionally required.

After selecting the appropriate ileal segment, a hemostat is
passed under the bowel using the fingers of the nondominant
hand to identify the mesenteric edge of the bowel and to pro-
tect it from injury. A Penrose drain or umbilical tape is pulled
through this defect and clamped with a hemostat. A colored
seromuscular suture is used to mark the distal portion to
prevent maturation of the wrong stomal limb.

After identification and preparation of the ileal segment,
the abdominal wall opening is created. A disk of skin, at the
premarked stoma site, slightly smaller than a quarter, is
excised. A defect through the abdominal musculature is cre-
ated similar to that for a loop colostomy. The ileal segment is
passed through the abdominal wall without twisting, ensuring
that the previously placed suture, marking the distal end, is
oriented caudally. The limb may be supported by a plastic
rod, if the surgeon chooses.

After closing the abdominal incision in standard manner
and protecting the wound with a sterile towel, the ileum is pre-
pared for stoma creation. Two Allis clamps grasp the bowel at
the junction between its distal-most portion and the abdominal
skin. Electrocautery is then used to transect 80% of circumfer-
ence of the bowel wall. The distal, or nonfunctional, end is

matured without eversion with three sutures between dermis
and the full thickness of the terminal bowel. One suture is
placed on the antimesenteric border of the distal end, whereas
the other two are placed at the junction between the distal and
proximal limbs. When passing sutures through the skin, only
the inferior 25% of the stoma site circumference is used, leav-
ing the remainder for the functional end. The proximal limb
must be matured with eversion to prevent complications asso-
ciated with caustic ileal effluent. Tripartite bites containing
dermis, seromuscular layer of the bowel wall 2–3 cm proxi-
mal to the transected end, and full-thickness bowel wall at the
transected end are then taken. Three sutures are placed on the
antimesenteric border, and at the junction of the proximal and
distal limbs of the stoma. After all three everting sutures are
placed, they are tied sequentially and the proximal or func-
tional end is everted. A single suture is placed between each
of the prior sutures (only containing terminal bowel and
dermis) to complete stoma maturation. A clear two-piece
appliance is fixed to the stoma site in the operating room.
This allows for visual inspection of the stoma in the post-
operative period.

End-loop Stomas

End-loop stomas, as originally described by Unti et al.46 con-
sist of end-loop ileostomy, end-loop colostomy, and end-loop
ileocolostomy. They offer the advantages of providing a well-
everted, easily managed stoma in which laparotomy is not
required for takedown and providing complete diversion of
stool and decompression of the distal end. In addition, end-
loop stomas may be created with remote intestinal segments
(in association with bowel resection).

The technique for creation of all three is similar with the
exception that two bowel segments must be approximated
when creating an ileocolostomy. Creation of an ileocolostomy
will be used to illustrate the technique. After right colon
resection, the mesenteric defect is closed approximating the
terminal ileum and the proximal transverse colon. A standard
stoma trephine is created at the preselected stoma site (usually
in the right upper or lower quadrant) as illustrated in the pre-
vious sections. The entire circumference of the terminal ileum
and only the antimesenteric border of the previously stapled
transverse colon are brought through the stoma site.

The abdominal incision is then closed. The antimesenteric
corner of the transverse colon staple line is cut off with Mayo
scissors. It is then matured to the stoma site dermis with three
sutures without eversion. After this, the terminal ileal staple
line is cut off completely. The ileum is everted as for standard
end ileostomy. A single, full-thickness suture between the
everted terminal ileum and the antimesenteric corner of the
transverse colon completes the maturation.

As previously mentioned, this technique with minimal
modification can be used to create an end-loop ileostomy or
an end-loop colostomy. This technique produces upright
stomas that are nearly indistinguishable from traditional end
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stomas to the ostomate. They are easy to pouch, requiring no
support rod, and therefore are rarely associated with skin
problems. Most importantly, laparotomy is not required for
subsequent takedown. Because both the proximal and distal
segments are located at one stoma site, a peristomal approach
can nearly always be used to restore intestinal continuity.
Complications will be discussed in the next chapter, but there
are no complications unique to end-loop stomas, not seen in
traditional loop stomas.

Turnbull Blowhole Procedure

As early as 1953, decompressive transverse colostomy was
recommended for patients with toxic colitis.47 Turnbull and
Weakley48,49 described a technique of intestinal decompres-
sion to be used in patients with toxic megacolon whose colon
was so dilated and tissue-paper thin that any attempt to per-
form an acute resection was likely to result in massive peri-
toneal contamination and possible death. This procedure was
used as a bridge to a more definitive resection after the patient
had recovered from their acute illness.

Turnbull Blowhole Technique

A short, left paramedian incision is made to find a loop of dis-
tal ileum proximal to any terminal ileal disease. A small,
lower midline incision can be substituted which may be incor-
porated into an incision used for a subsequent operation. The
terminal ileum is exteriorized via a right lower quadrant inci-
sion and suspended over a bar. A 5-cm epigastric or right
upper quadrant incision is made over the area of maximal
transverse colon dilation for the “blowhole.” The operative
incision is closed. The ileostomy is primarily matured as a
loop. The “blowhole” colostomy is matured in two layers
(Figure 44-8). The seromuscular layer of the bowel wall is
fixed to the fascia with several running sutures, leaving sev-
eral centimeters of serosa exposed in the middle. The lumen
is entered and the full thickness of the bowel wall is gently
sutured to the skin with simple interrupted sutures. No
attempt is made to evert this stoma because the tissue is likely
to tear. Appliances are placed over both stomas.

Over the years, remarkable results have been reported in
patients who are critically ill with a high expected mortality.50,51

Remzi et al.52 from the Cleveland Clinic reported their recent
results, noting that even in Turnbull’s own institution the proce-
dure was now rarely performed. They described 17 patients over
18 years of age who underwent this procedure for inflammatory
bowel disease, Clostridium difficile colitis, adult Hirschsprung’s
disease, and palliation for malignant bowel obstruction with
metastases. Two of the patients with inflammatory bowel dis-
ease were pregnant. All four patients with metastatic carcinoma
died of their disease. Twelve of the remaining 13 patients have
been reconstructed, all with good results.

Obviously, the indications for this procedure have
decreased over the past few decades because of better medical

management of inflammatory bowel disease, earlier referral
for definitive surgery, and better critical care. Yet, the blow-
hole procedure is still a reasonable alternative in critically ill
patients with toxic megacolon and large bowel obstruction
and should remain a part of the colorectal surgeon’s arma-
mentarium.

Loop Ostomy Closure

Closure of a loop ostomy is generally a fairly straightforward
procedure. Greater than 95% may be performed locally at the
site of the stoma without having to reopen the midline or main
abdominal incision. Occasionally, additional procedures may
be necessary at the time of stomal closure such as repair of a
parastomal hernia or even lysis of adhesions for an acute or
chronic small bowel obstruction.

Closure of an end stoma is a much more extensive proce-
dure than loop closure because the ends are separated and an
intraabdominal approach is usually necessary. Closure of a
Hartmann’s procedure, especially if the distal end is in the
pelvis, can be just as difficult as any resective procedure.
Thus, this procedure should be performed with the same pre-
cautions, preparation, and concern as any colon resection.

The time interval between creation of the ostomy and clo-
sure will vary depending on the initiating disorder and the con-
dition of the patient. It is best to wait until any inflammatory
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FIGURE 44-8. Blowhole colostomy and loop ileostomy “Turnbull
procedure.” A Through an incision made over the dilated transverse
colon, the colon wall is sutured to the peritoneum to prevent intraab-
dominal contamination. The colon is opened and the edges of the
opened bowel are sutured to the skin. B A loop ileostomy is created
in the right lower quadrant usually through a lower midline incision.



process has had adequate time to settle and for adhesions to
soften. The patient should also be in as good condition as pos-
sible. Most temporary ostomies are closed in 2–3 months. A
6-week interval is the usual minimal period because adhe-
sions tend to be severe before this. Periods of only 1–2 weeks
or up to many years are occasionally used. Long time periods
may be associated with disuse colitis or proctitis because the
bowel normally obtains some of its nutrients such as gluta-
mine from the passing contents. Irrigation with a solution of
short-chain fatty acids may ameliorate this problem when
symptomatic until continuity is reestablished. Atrophy and
stenosis of the distal segment may rarely occur.

Loop Ileostomy Closure Technique

The only preparation necessary is a liquid diet the day before
surgery and nothing after bedtime. Intravenous antibiotics are
administered with the induction of anesthesia. A proctoscopic
examination of the rectal anastomosis or the ileal pouch may
be performed first with the patient in the lithotomy position.
The patient is placed in the supine position. Some surgeons
place a pursestring suture to close the ostomy lumen. The
abdomen is prepped with Betadine solution and the patient is
draped. A circumferential incision is made around the stoma at
the mucocutaneous junction. If the skin is to be closed prima-
rily, then the incision is extended as an ellipse laterally and
medially for 1–2 cm. The edge of the stoma is grasped with
straight hemostats at each of the four quadrants. These are
used to hold the stoma up and retract it. Initially, Senn retrac-
tors are used to provide countertraction on the edges of the
wound. These are replaced by small Richardson retractors as
the wound becomes deeper. Using fine scissors and cautery,
the dissection is carried down onto the antimesenteric surface
of each limb, usually superior and inferior. Because the small
bowel does not have fat appendages, the antimesenteric sur-
face is smooth and unencumbered. It may be readily followed
down to the anterior fascia on each side. The dissection is con-
tinued around, identifying the mesentery as it bulges out from
under the loop, usually medially and laterally. The circumfer-
ential dissection of the subcutaneous portion of the loop is
completed, exposing the anterior fascia all around. The serosa
is freed from the fascia and rectus muscle using sharp dissec-
tion. There may be areas of tenacious adhesions and so care
must be taken to avoid serosal tears and enterotomies. A finger
may be inserted through a freed area and swept around the
limb within the peritoneum to loose filmy adhesions and to
identify areas of adherence. Additional intraabdominal adhe-
sions may be released as needed to allow the loop to be exte-
riorized and to free 1–2 cm of the posterior fascia all around
for later closure. If the fascial opening is very tight, it may be
released by incising the rectus fascia superiorly or inferiorly
for several centimeters and splitting the rectus muscle. This
adds little risk but may provide significant visibility and may
ease the dissection. The limb is carefully examined for serosal
tears or enterotomies and these are repaired.

Continuity may be reestablished by either a sewn end-to-
end anastomosis or by a stapled side-to-side anastomosis. If a
sewn anastomosis is to be made, the opening in the loop must
be cleared of adhesions and the mucocutaneous junction must
be excised. Adhesions between the two limbs are divided so
that the loop may be laid out in a straight line. The everted
stoma is released and the eversion reduced. The attached skin
and mucocutaneous junction are excised, leaving healthy,
clean bowel edges. The opening usually encompasses about
two-thirds of the cross-section of the bowel. The anastomosis
is made with a single layer of inverting 3-0 suture using either
absorbable material such as polyethylene glycol (Vicryl) or
permanent material such as silk. The anastomosis is per-
formed in two halves that are suspended between seromuscu-
lar, inverting stay sutures. These are placed just outside of the
opening on either end and bridge the middle of the defect. The
interrupted sutures are then placed sequentially from one side
to the middle and then from the other side, inverting the
mucosal edge. If the stoma must be excised, a standard 
end-to-end anastomosis may be made.

Currently, the anastomosis is usually made with a stapler
in a side-to-side manner. This has proved to be reliable and
faster, and bowel function may return sooner because it is
typically a larger diameter anastomosis. After the limb has
been mobilized, the skin is excised. The open end of the
loop is held up with Babcock clamps. Throughout the pro-
cedure, the limbs are held vertically to reduce the risk of
soilage. The two arms of the GIA stapler are placed into
each of the two limbs of the loop. They are brought together
with locking of the staples so that the mesentery is as lateral
as possible and the staple line goes through the mid portion
of the antimesenteric surface of the bowel. When locking the
stapler, it is helpful to place two fingers between the bowel
wall and the mesentery and to spread them, separating the
mesenteric sides. The GIA stapler is fired and removed. The
corners of the staple line are grasped with Allis clamps and
pulled apart. Several Allis or Babcock clamps are placed in
between to approximate the open edges of the bowel. This
end is then stapled shut with a 60-mm linear stapler (TA-60).
This creates a triangulated anastomosis that is wide and
large. A crotch stitch is placed to complete the anastomosis.
The limb is placed back into the abdominal cavity. The fas-
cia is closed in a single layer with large, absorbable sutures.
The skin may be closed with staples or subcuticular sutures
or left open to heal secondarily.

Loop Colostomy Closure Technique

A loop colostomy may be closed in essentially the same man-
ner as that of a loop ileostomy. Preparation usually includes
both a mechanical washout and antibiotics. The dissection
creates a larger wound and care must be taken to avoid cutting
across fat epiploicae and diverticula. Because the lumen of
the loop colostomy is larger than an ileostomy, a two-layered
closure is often used. The mucosa is run with an absorbable

44. Intestinal Stomas 633



suture and inverting, seromuscular (Lembert) sutures are
placed using silk. A side-to-side stapled anastomosis is also
safe and frequently used.

Closure of the Hartmann’s Procedure

A Hartmann’s procedure is used when a primary anastomosis
is not feasible or safe as in the case of significant trauma,
colonic obstruction, acute diverticulitis and toxic colitis, or
megacolon. Typically, a variable amount of colon has been
excised, a colostomy has been created, and the upper rectum
has been closed. The entire colon may have been removed as
in the case of toxic colitis, leaving an ileostomy and the
closed rectum. In any case, the goal is to take down the stoma
and reestablish continuity with either a colorectal or ileorec-
tal anastomosis. Although this may be performed using hand-
sewn techniques, the double-stapled method is now most
often used. The advantages of an end-to-end stapled anasto-
mosis are nowhere more clear than with this procedure.53 At
times, the procedure may be performed using a laparoscopic
approach if adhesions are not too extensive.

A bowel preparation including both a mechanical washout
and antibiotics is performed to cleanse the proximal colon.
Enemas may be used to clear the rectum of mucous plugs and
debris. If the proximal end is an ileostomy, then a clear liquid
diet the day before surgery with nothing after bedtime is all
that is necessary. The distal remaining bowel is cleansed at
the beginning of the procedure using a sigmoidoscope and
irrigating solution such as Betadine diluted 50% with saline.
Some prefer to use a balloon catheter and enema procedure.
The abdomen is prepped and draped. The abdominal cavity is
entered through the old incision or laparoscopically.
Adhesions are lysed as necessary and the rectal pouch is iden-
tified. Usually, little mobilization is needed if a stapled anas-
tomosis is planned. The uterus or vagina or other tissues may
need to be freed from the closed end. The ostomy is taken
down from the abdominal wall. The end is trimmed, remov-
ing the skin and mucocutaneous junction. A standard double-
stapled colorectal or ileorectal anastomosis is made with an
appropriately sized stapler. A 29- or 33-mm stapler is usually
used for a colorectal anastomosis, whereas a 25- or 29-mm
stapler will usually fit into an ileorectal anastomosis. The
anastomosis is tested with air or fluid and the donuts are
examined for defects.

Results of Stoma Closure

Loop ostomy closure is still a significant operation with
associated mortality and morbidity. There are actually quite
a few studies that address these issues.54–59 Fortunately,
the risk of perioperative death is quite low at 0%–2%. Most 
of these deaths are attributable to nonsurgical condi-
tions such as cardiac disease or pulmonary embolism. The
rare, related death is attributable to sepsis from an anasto-
motic leak.

Overall complication rates of 15%–30% are consistently
reported, although there are a few studies that report a wide
range from 2.4% to 57%. These differences are probably
related to the nature of the complications (attributed to the
stoma closure or not) and the type of follow-up. There are no
consistent differences between patients who had an elective or
emergent ostomy.54–65 In individual series, complication rates
seem to decrease when subsequent time periods are analyzed,
yet many reports from major institutions show similar rates
from the 1970s through today.66

The most common complications of loop ostomy closure
are wound infection (9%–34%), bowel obstruction (0%–10%),
fecal fistula (0%–5%), and leak (0%–3%). Anastomotic stric-
tures (0%–1%) and intraperitoneal abscess (0%–1%) after clo-
sure are fairly rare. Long-term consequences such as incisional
hernias and small bowel obstructions are not uncommon with
rates increasing over time from 2% to 10% or more for
both.54–56,60,61,67–69

Risk factors that increase the complication rates of ostomy
closure include diabetes, advanced age, type of ostomy 
being closed (end loop), increased operative time, and higher
blood loss.61 The most significant factors in several studies
were steroid dependence and hypoalbuminemia.64 A combi-
nation of factors, such as a high score, diabetes, and renal,
cardiac, or pulmonary disease also portend a more difficult
course.59

The surgical technique used for loop closure has been
examined. Simple sutured closure of the anterior wall of the
loop colostomy may have a lower complication rate than
resection and anastomosis but there is no consensus on
this.62,70,71 Stapled and sewn anastomosis methods are of
equal efficacy for colostomy closure.63,72 The technique of
loop ileostomy closure has been studied in several recent
reports. Phang et al.73 from the University of Minnesota
reviewed a large series of ileostomy closures in which three
techniques were used: simple sutured closure of the entero-
tomy, resection with hand-sewn anastomosis, and stapled
anastomosis. Their overall complication rate was 24% which
included wound infections (14%), small bowel obstructions
(5%), and anastomotic leaks (3%). There was one death
(0.3%) attributed to a cardiac event. The only difference was
in the obstruction rate which was highest in patients who
underwent resection with sutured anastomosis (12%) and
lowest with simple enterotomy suture (2.3%). In a random-
ized trial, Hull et al.74 from the Cleveland Clinic found that
stapled and hand-sewn closures were equivalent in terms of
complications, resumption of intestinal function, and length
of stay. The only difference was that the stapled procedure
was slightly faster. Others have also found these two tech-
niques to be equivalent.70

The timing of ostomy closure has been a hotly debated
topic for years. Some believe that early closure, even during
the original hospital stay, will reduce costs and speed
recovery. Others believe that early closure will abrogate the
benefits of the diversion and result in higher complication
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rates. A careful review of the literature found 11 studies with
specific data supporting delayed closure, usually for 3
months, and only two that found no difference between early
and late closure.55,60,63,71,75,76 Most surgeons recommend a 
2- to 3-month interval.

It is generally believed today that loop ileostomies have a
lower complication rate than loop colostomies. Closure of
these stomas may also differ in morbidity although the sup-
port for this is limited.40,70,77

Closure of a Hartmann’s procedure is a major operation
with all of the risks of any resection and anastomosis in a
reoperative setting. In this setting, most authors have also
found that delaying the closure for 3 months is benefi-
cial.76,78–80 Recently, several small reports of successful
laparoscopic closures of Hartmann’s procedures have
appeared.81–84 This seems to be a reasonable approach; how-
ever, there should be a low threshold for conversion to an
open procedure.

Minimally Invasive Stomas

Minimally invasive stomas can be created through three dif-
ferent approaches: 1) trephine stomas (those created with all
exposure through the stoma site itself), 2) endoscopically
assisted stoma creation, and 3) laparoscopically assisted
stoma creation. Each offers its specific advantages and disad-
vantages as do traditional techniques for stoma creation. None
of these techniques change the indications for, or proper sit-
ing of, a stoma. These less-invasive techniques should be used
only when stoma creation is indicated and a properly sited
stoma can be safely created.

Trephine Stomas

Trephine stomas originated with the very beginnings of stoma
surgery.85 Before the advent of general anesthesia, aseptic
technique, and transabdominal surgery, stomas were created
through either flank or iliac incisions which doubled as the
stoma site after completion of the procedure.86

Currently, trephine stomas are rarely performed because of
advances in surgical technique. Difficulty with exposure leads
to two significant problems: 1) identifying the proper intes-
tinal segment, and 2) discerning the proximal limb from the
distal limb of the stoma. This can lead to a stoma that is dis-
tal to a site of a large bowel obstruction or maturation of the
distal stomal segment resulting in iatrogenic bowel obstruc-
tion.92 For these reasons, endoscopic and laparoscopic assis-
tance have been added to trephine stoma creation.

Endoscopically Assisted Colostomy

Trephine stoma creation with endoscopic assistance is
reserved for left-sided colostomies. Proximal to the left colon,
its utility is severely limited by colonic distention secondary

to passage of the endoscope. Endoscopic assistance is fre-
quently used for sigmoid colostomy creation without bowel
resection. Common indications include fecal incontinence,
perianal sepsis, sacral decubiti in spinal cord–injured patients,
and creation of covering stomas in association with complex
anal surgery. Patients who have multiple abdominal opera-
tions, have had prior left-sided colon resection, or who are
obese are poor candidates for this approach.

Endoscopically Assisted Colostomy Technique

Patients are prepared as for standard left-sided colostomy cre-
ation. An effective mechanical bowel preparation is essential
to allow passage of the endoscope. A preselected stoma site is
marked preoperatively by the enterostomal therapist, prefer-
ably in the left lower quadrant. The patient is placed in mod-
ified lithotomy position with legs in low stirrups, but the
“foot” position of the operating table is left in its customary
up position. The abdomen is prepped and draped in routine
manner. The flexible sigmoidoscope (or colonoscope) is
passed transanally into the sigmoid colon by the surgeon. The
assistant identifies the endoscopic light transilluminating the
left lower quadrant. The endoscope is then manipulated until
the light approaches the premarked stoma site (Figure 44-9).
The endoscope is left in place, resting on the “foot portion” of
the operating room table. The surgeon then scrubs in. A cir-
cular disk of skin is removed from the premarked stoma site.
The abdominal wall is traversed in standard manner and the
colon identified by palpating the endoscope. The endoscope is
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FIGURE 44-9. Sigmoidoscopic manipulation of sigmoid colon to pre-
marked stoma site on abdominal wall.



withdrawn several centimeters and the sigmoid colon deliv-
ered through the stoma site, with care taken not to lose orien-
tation of the proximal and distal ends. The sigmoid colon is
then transected with a linear stapler as for standard end-loop
stoma. To confirm orientation, the antimesenteric border of
the distal staple line is transected. Air is insufflated via the
endoscope and saline is drizzled over the distal stomal limb.
Correct orientation is confirmed by air bubbles emanating
from the distal colotomy. The distal antimesenteric border is
matured without eversion and the proximal, functional end is
matured in the standard manner. Insufflated air is once again
confirmed to be originating from the distal limb to ensure cor-
rect orientation. The endoscope is withdrawn and the proce-
dure terminated. Patients generally may resume a regular diet
on the following day.

The limiting factors for the use of this technique include
sigmoid length and fixation, abdominal wall obesity, prior
surgery and adhesions, and the ability to pass the endoscopy
through any strictures. As for all minimally invasive opera-
tions, the patient should be prepared for conversion to a
laparoscopic or open approach.

Laparoscopic-assisted Stomas

End and loop colostomies as well as end-loop ileostomies can
be created with laparoscopic assistance. Laparoscopy does
not change the indications for stoma construction. Additio-
nally, the techniques for stoma maturation are identical to
those for open stomas. Initial reports of successful laparo-
scopic ostomy creation began to appear in 1991 through
1994.87–89 Many more have been published since.

Laparoscopic Ileostomy

In many cases of laparoscopic-assisted ileostomy, laparo-
scopy is only necessary to facilitate the proper selection and
identification of an appropriate ileal segment as well as ensure
maturation of the proximal limb.

Laparoscopic Ileostomy Technique

A laparoscope is inserted through an umbilical port. A second
port is inserted through the preoperatively marked stoma site.
The terminal ileum is identified and its mobility assessed
(Figure 44-10). If the ileum is free from attachments, a seg-
ment 10–15 cm proximal to the ileocecal valve is located and
held with an atraumatic locking grasper through the stoma
site port. Correct orientation of the proximal and distal limbs
is confirmed, and the grasper is held firmly by the assistant.
The ostomy site is enlarged to a standard stoma size by excis-
ing a disk of skin and dividing the fat and fascia vertically.
The rectus muscle is split vertically and the posterior fascia
and peritoneum are opened. The ileum is gently pulled
through the opening, making sure that the site is wide enough
to avoid injury to the bowel. This may be facilitated by using

a large Babcock clamp and rocking the loop back and forth to
see which side is most mobile. Pneumoperitoneum is reestab-
lished with the ileum preventing release of carbon dioxide
through the stoma site. Proper orientation is ensured, and then
the pneumoperitoneum is released and the stoma is primarily
matured.

If the terminal ileum is fixed to the right gutter or the right
iliac fossa, mobilization will be required. In this situation, an
additional trocar is placed in the left lower quadrant and
retroperitoneal attachments and adhesions to the terminal
ileum and cecum are freed as necessary to ensure construction
of a tension-free stoma. During this dissection, the right-sided
grasper is used to reflect the terminal end and cecum toward
the upper abdomen to improve visualization, create traction,
and facilitate safe dissection. The use of laparoscopy facili-
tates terminal ileal identification and allows for mobilization
of ileal attachments. Numerous articles have attested to its
safety and efficiency.89,90

Laparoscopic Sigmoid Colostomy

As in laparoscopic-assisted ileostomy, if the sigmoid colon is
redundant and has minimal retroperitoneal attachments, then
proper identification and orientation of the sigmoid colon are
all that are required. This technique mirrors that described for
laparoscopic-assisted ileostomy. If, however, the sigmoid
colon is short and relatively fixed, then additional laparo-
scopic dissection will be required.
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FIGURE 44-10. Laparoscopic ileostomy. Bowel is manipulated to the
stomal opening using the laparoscopic Babcock grasper. (From Beck
DE. Minimally invasive surgery. In: Beck D, ed. Handbook of
Colorectal Surgery. 2nd ed. Copyright 2003 by Taylor & Francis
Group LLC (B). Reproduced with permission of Taylor & Francis
Group LLC (B) in the format Textbook via Copyright Clearance
Center).



Laparoscopic Sigmoid Colostomy Technique

The patient is placed in the supine position. A rolled towel
may be placed underneath the left hip. Both arms are carefully
secured at the side and tucked. After prepping and draping,
the patient is rotated to the right and placed in moderately
steep Trendelenburg position. This facilitates exposure by
allowing the small bowel to “fall out” of the left lower quad-
rant. The abdominal is entered through an umbilical or right
rectus port and another port is placed through the premarked
stoma site in the left lower quadrant. A 5-mm port is placed
in the right lower quadrant and, if necessary, an additional
port may be placed in the suprapubic region to facilitate
retraction and dissection. The sigmoid colon is identified,
grasped, and retracted medially. The sigmoid colon is mobi-
lized from lateral to medial and from the rectosigmoid junc-
tion to the mid descending colon. Great care must be taken to
protect the retroperitoneal structures including the ureter and
gonadal bundle. While the assistant retracts the sigmoid colon
medially, the surgeon gently separates the mesentery from the
retroperitoneum by pushing the retroperitoneal structures pos-
teriorly and laterally. Once the correct plane is entered, this
dissection proceeds fairly easily. If the correct plane is not
found, then tearing of the small gonadal and periureteric ves-
sels often occurs. The extent of mobilization necessary varies
and so the laxity of the sigmoid mesentery is assessed at reg-
ular intervals during the dissection to determine when there is
adequate length to complete the exteriorization of the loop.
Once the colon is mobilized, an appropriate segment is
grasped and pulled up to the abdominal wall at the premarked
stoma site. Proper orientation is ensured by carefully noting
the proximal and distal limbs and the absence of twists.

The loop is held in place with correct orientation by the assis-
tant with an atraumatic locking grasper placed through the
stoma site trocar. The left lower quadrant trocar site is enlarged
to a standard stoma size by excising a disk of skin and dividing
the fat and fascia vertically. The rectus muscle is split vertically
and the posterior fascia and peritoneum are opened. The colon
is gently pulled through the opening, making sure that the site is
wide enough to avoid injury to the bowel. This may be facili-
tated by using a large Babcock clamp and rocking the loop back
and forth to see which side is most mobile. Pneumoperitoneum
is reestablished and proper orientation is ensured. The pneu-
moperitoneum is released and the stoma is matured as a loop,
end loop, or end stoma in routine manner as desired.

Patients resume intestinal activity and diet very quickly,
often eating the evening of, or the day after, surgery. Discharge
from the hospital is possible as soon as stoma teaching is com-
plete. Multiple studies have attested to the safety and advan-
tages of laparoscopic-assisted colostomy creation.87,88,90,91,93–105

Conclusion

Minimally invasively created ileostomies and colostomies
are generally safe and well tolerated. They avoid the need for
a major laparotomy and patients resume regular diet and

activities fairly quickly in most cases. They have been shown
to be safe and are now often the procedure of choice when a
diverting ostomy is needed and no other abdominal procedure
is necessary.

Technical Tips for Difficult Stomas

The creation of a stoma is, in reality, the creation of an anas-
tomosis between the intestine and skin. All principles that
apply to formation of anastomoses equally apply to stoma con-
struction. Stomas should be well vascularized, approximated
without tension, formed from healthy bowel, and constructed
with attention to technical detail. In addition, the stoma should
be placed properly, through a trephine of correct size, and cre-
ated from an intestinal segment appropriate to accomplish the
stoma’s purpose whether temporary or permanent.

Often this is a simple, straightforward task. However, in
emergency situations or in individuals with multiple prior
abdominal incisions and operations, an obese abdominal wall,
or short thick mesentery creation of a well-perfused, tension-
free, properly placed stoma can present a significant chal-
lenge. As mentioned, preoperative planning is essential. In a
patient with a challenging abdominal wall as a result of obe-
sity or multiple incisions, preoperative marking (often with
two alternative sites) may significantly ease stoma creation.
For example, a supraumbilical site in the obese abdomen will
decrease the thickness of the abdominal wall that must be tra-
versed, therefore improving perfusion and decreasing tension
(Table 44-4). A left-sided colostomy is often more difficult to
construct than an ileostomy. However, in very obese individ-
uals with significant mesenteric shortening, even an
ileostomy can be challenging.

Generally, a supraumbilical stoma site is best for a
colostomy because there is less of an abdominal wall pannus
and greater colonic mobility. The peritoneal attachments of
the left colon are mobilized completely, leaving the colon
connected only by its midline blood supply. If this standard
mobilization fails to create a tension-free stoma then the fol-
lowing steps, generally in ascending order, will nearly
always lead to an acceptable left-sided colostomy (Figure 
44-11): 1) the splenic flexure should be completely
mobilized; 2) medial peritoneal attachments at the base of
the colon mesentery should be transected; 3) the inferior
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TABLE 44-4. Technical points for creation of an emergent ostomy
● Gentle handling of the friable bowel and mesentery
● Mobilize as much as necessary to reduce the risk of tension, tearing, and 

ischemia
● Large fascial opening to accommodate thick bowel and mesentery
● Site the stoma more superiorly than usual to avoid postoperative

management problems
● Consider secondary maturation if eversion might be difficult or too time 

consuming



mesenteric artery can be transected proximal to the left
colonic arterial takeoff to decrease tethering by the colonic
blood supply; 4) “windows” should be created in the peri-
toneum overlying the colonic mesentery just below the stoma
to create mesenteric lengthening.

Thickened mesentery associated with the terminal portion of
the left colon can be trimmed, leaving only 1 cm (containing
the marginal artery) attached to the colon wall. An oversized
stoma trephine will decrease tension and venous compression,
therefore improving vascularity to the stoma. These maneuvers
will usually lead to a well-perfused, left-sided colostomy with-
out tension. In the rare circumstance that, despite these maneu-
vers, this is not possible, a loop-end or “pseudo-loop”
colostomy can be created. Following all previously prescribed
maneuvers, the distal or terminal end of the left colon is stapled
closed and left in the peritoneal cavity. Through an oversized
stoma trephine, the antimesenteric border of the colon several

centimeters proximal to its closed end is brought through the
abdominal wall guided by a Penrose drain. The antimesenteric
border only is matured primarily to the abdominal wall without
eversion (Figure 44-12). This is similar to the “blowhole”
colostomy as described by Turnbull many years ago. This leads
to a less than ideal, but functional stoma, which will allow
recovery in an emergency setting. The stoma can be revised or
reversed at a later date at an appropriate period.

Rarely, the bowel to be exteriorized is so edematous, rigid,
and friable that sutures will not hold and will only tear and
further compromise the bowel. At these times, the Jones tech-
nique is of particular usefulness. This is primarily used for
end stomas and mucous fistulas. The stoma is brought out
through a general fascia opening to avoid tearing and
ischemia. At least 5 cm of bowel should sit above the skin.
This spout is simply wrapped in a long roll of cotton gauze
(Kerlix) which is kept moist. The stoma may be matured in
5–7 days or more at which time the edema will have
decreased and the limb will have adhered to the fascia.

Finally, when creating a difficult stoma or if perfusion is a
concern, it is occasionally best to create and mature the stoma
before closure of the abdominal wall. This will facilitate any
maneuvers necessary to create a functional, well-perfused
stoma. At times, the barrier of a closed abdominal incision
will lead the surgeon to accept a less than adequate result
wanting to avoid reopening the abdomen. Technical points are
summarized in Table 44-4.

Appliances Systems

In recent years, the quality and variety of ostomy appliances
have increased markedly, and so there is now an appliance for
almost every situation. Appliances are available for
colostomies, ileostomies and urostomies. Most are disposable
and available in one- or two-piece systems (Figure 44-13).
The basic appliance has an adhesive faceplate with a central
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FIGURE 44-11. Operative measures to obtain left colon length. 
1) Division of lateral colonic attachments; 2) division of the splenic
flexure; 3) division of the inferior mesenteric artery at its aortic take-
off and the inferior mesenteric vein; 4) second division of the infe-
rior mesenteric vein at the inferior border of the pancreas; 5) incision
of the splenic flexure mesentery. (From Rafferty JF. Obtaining ade-
quate bowel length for colorectal anastomosis. Clin Colon Rectal
Surg 2001;14:25–31, permission pending).

FIGURE 44-12. Trephine loop-end ostomy in patient with obese abdom-
inal wall. (From Cataldo PA. Technique tips for the difficult stoma. Clin
Colon Rectal Surg 2002;15:183–190, permission pending).



opening and a collection piece or “bag.” Most of the two-
piece systems are connected by a Tupperware-style plastic
ring. The central opening is sized to fit the stoma with a small
2- to 3-mm margin so that it is not too tight and does not erode
into the mucosa. The ET/WOCN can assist patients and
physicians in product selection.

There are many accessories that may be used with different
pouching systems. Belts are available to lend additional sup-
port and security, especially during vigorous physical activity.
Stoma Protectors may be used to minimize risk of stoma
trauma at work or with contact sports. There are many pastes
and creams and barrier inserts that may be used in patients
with irregular peristomal surfaces or other local problems.
Deodorant tablets may be taken orally or placed in the pouch.
This is usually not necessary because current pouches are
impervious to odor. Spray deodorants may be used in the
room in which the appliance is changed. There are also a large
variety of undergarments available, ranging from girdles and
panties with built-in support panels to underwear with layered
pockets to keep the plastic pouch from irritating the skin to
sexy lingerie.

Ostomy Management

The most common problems encountered in the care of
ostomy patients are attributed to stoma location and construc-
tion. Ostomy appliances should be changed when the stoma is
least likely to function, usually before meals in the morning.

Left-sided colostomy patients are candidates to learn the
process of colostomy irrigation. Colostomy irrigation is essen-
tially a method of performing an enema through the colostomy
to stimulate evacuation and avoid further drainage for a time.
The goal of irrigation is not to actually wash the colon out but
to stimulate motility and evacuation. This allows more freedom
of activity for the patient with little worry of bowel action.
Many ostomates may be trained to irrigation once every 1–3
days and a significant number are fairly dry in between.

Outcome and QOL

Long-term survival is primarily related to the underlying dis-
ease process, and many patients with a permanent ostomy live
a long life. The overall well being of a patient is difficult to
describe. Several measures of Quality of Life (QOL) have
been developed that attempt to quantify specific areas or
domains including physical well being and functional status,
psychologic function, social interaction, somatic sensation,
and sexual function.106,107

Recent studies have shown that patients with a well-
constructed and managed ostomy often enjoy a very good
QOL, and that a stoma may actually be preferable to a poorly
functioning anorectum with incontinence, pruritus, odor. In
addition, colostomy patients seem to function better than
ileostomy patients. This is probably attributable to the less-
frequent and more-formed output of the colostomy.108 Of all
ostomy patients, those with a colostomy who irrigate regu-
larly have the best results in terms of confidence and
participation in activities.109 QOL improves markedly after
surgery in all patients with inflammatory bowel disease and
seems to improve over time in most patients.110 Patients under-
going colostomy for cancer continue to worry about the risk of
cancer recurrence and are less concerned about the conse-
quences of the stoma.108,111–113 “Lifestyle” is altered in
between 40% and 80% of patients, especially those with
ileostomies. Severe restrictions may be present in up to 10% of
patients and mild to moderate restrictions in 30%–50%.109,114

Several studies have highlighted the importance of preop-
erative and postoperative counseling by an ET/WOCN. All
patients improved their QOL after stomatherapy and this
intervention seems to be most important during the first 3–6
months after surgery.109,110

Although most patients with major spinal cord injuries
develop regular bowel habits with the standard management
programs, some develop chronic bowel dysfunction with con-
stipation, impaction, and incontinence. Colostomy has been
performed in some of these patients as a last resort. Evaluation
of these patients reveals that the large majority have a signifi-
cant improvement in their QOL scores, that hospitalizations for
bowel dysfunction may be reduced by 70%, and most wished
they had undergone the procedure sooner. The colostomy
resulted in simplified bowel care routine, less time spent on
bowel management, and increased independence.115,116
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FIGURE 44-13. Ostomy appliances (picture).



Conclusions

Although permanent ostomies are becoming less common,
they are still occasionally necessary. Temporary ostomies
including loop ileostomies and colostomies, divided
ostomies, and Hartmann procedures are still used quite often.
The construction, care, and closure of stomas are major areas
of concern for the general and colorectal surgeon. Patients are
more aware of this aspect of their surgery than almost any-
thing else. Thus, attention to this aspect of surgical care is
critical. Appropriate preoperative preparation and postopera-
tive support are necessary for all patients undergoing ostomy
surgery. Early referrals to an ET/WOCN and the United
Ostomy Association are very helpful.
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Despite substantial advances in surgical technique and
enterostomal therapy, complications after stoma creation
remain extremely common. The rate of stoma-specific com-
plications in the literature varies quite widely, ranging from
10% to 70% depending on the methodology of the study, the
length of follow-up, and the definition of a “complication.”
For example, virtually all ostomates will have at least
transient episodes of minor peristomal irritation and skin
irritation is the most frequently reported stoma complica-
tion. Studies only reporting problems that require revisional
surgery will obviously report a much lower rate of compli-
cation. As such, the relative incidence and frequency of the
specific complications will tend to be quite variable from
series to series.

Stoma-related complications may be classified as those that
are metabolic or best managed by medical intervention and
those that have a purely structural etiology and are best man-
aged by surgical intervention. Among the medical complica-
tions, the most common early complications are peristomal
skin irritation, leakage, high output, and ischemia. The most
frequently reported late complications include dehydration
and nephrolithiasis, cholelithiasis in ileostomy patients,
bleeding in patients with liver disease, and of course also in
those with recurrence of the disease for which a stoma was
created, such as Crohn’s disease. In this chapter, we will make
some general comments about the incidence and nature of
stoma complications. We will then review the specific prob-
lems of a high-output stoma, parastomal dermatitis, bowel
obstruction, and later complications such as stoma stenosis,
peristomal hernia, and stomal prolapse.

Incidence

The prevalence of intestinal stoma complication has been
assessed in a number of publications. From Cook County
Hospital, the incidence of stoma complications was recorded
in 1616 patients.1 A total of 34.2% of these individuals
experienced a complication related to their stoma, 27.7% of

those individuals having an early complication, and only
6.5% a late complication. This publication also assessed the
location of various stomas and their risks of complication.
The location with the highest risk was loop ileostomy with a
rate of almost 75%. The only other stoma location to have a
complication rate exceeding 50% was descending end
colostomy with 65%. The location of an intestinal stoma
with the lowest risk was an end colostomy of the transverse
colon, in which 69 individuals had an overall complication
rate of only 5.8%.

In a publication from Hong Kong, the specific type of com-
plication associated with each stoma location was described.2

Parastomal hernia was most often seen with an end sigmoid
colostomy in that series, although it was prevalent with all
stoma types except ileostomy. Stomal stenosis was seen more
often with a loop sigmoid stoma, prolapse with a transverse
colostomy, and skin excoriation with an ileostomy. This series
included 322 stomas in 316 individuals. Risk factors leading to
these complications have been assessed in several publications,
including a case series from Holland, in which emergency
stoma construction was significantly associated with both
stomal necrosis and high stoma output.3 Obesity was associated
with an increase in stoma necrosis. Among the leading diseases
needing stoma formation, Crohn’s disease and colonic
ischemia were both associated with increased risk for ostomy-
related complications. Crohn’s disease was more prevalently
associated with retraction and ischemia causing stoma necrosis.
The series included 345 stomas in 266 patients.

In reports from Louisiana State University in New Orleans4

and Swansea in the United Kingdom,5 logistic regression was
done to assess which risk factors were independently associ-
ated with complications. In the former study, inflammatory
bowel disease and obesity both were associated with higher
risk. A preoperative visit by an enterostomal nurse was asso-
ciated with a significantly lowered risk of complications. In
the latter publication, emergency surgery was usually associ-
ated as an independent risk factor for finding a stoma in a skin
crease and early skin excoriation. Diabetes was associated
with later skin problems.



Skin Problems

Skin Irritation/Leakage

Skin irritation (Figure 45-1) is very common among patients
with a stoma. The problem is far more often seen in patients
with an ileostomy because of the liquid, high alkaline, active
enzymatic caustic effluent6; this highlights the need for
proper technique when an ileostomy is created. Nugent
et al.7 describe the results of a study using quality of life
questionnaires in 391 ostomates. Fifty-one percent reported
problems with a “rash” and 36% had experienced leakage,
both of which were much more frequently seen with
ileostomies than colostomies. Thirty percent of patients with
a colostomy and 55% with an ileostomy had experienced a
reaction to the adhesive. However, only 8% of ostomates
reported a substantial degree of difficulty associated with
skin irritation.

Although a minor degree of skin irritation on occasion is
probably inevitable, most significant cases of skin irritation
are potentially preventable. Preoperative marking by an
enterostomal therapist can help assure proper siting and a
secure fit. Appropriate location and careful appliance fitting
minimizes the noxious, irritating effect that can be associated
with leakage on unprotected peristomal skin. Patients also
need to be monitored for allergic reactions to the components
of the appliance. An adequate spigot with a close-fitting face-
plate prevents exposure of the peristomal skin to the
ileostomy effluent. However, even the best-fitting appliances
around the best-made stoma will leak if frequent emptying of
the appliance is not practiced and pooling of effluent around
the base of the stoma occurs.

Particular attention must be given to older patients who
may have limitations in eyesight or dexterity. Patients with a
high-output stoma are at particular risk for skin irritation and
ulceration if they do not have an appropriately fitted

appliance. Obesity has been frequently reported to be associ-
ated with an increased risk of skin irritation, which is likely
attributable to technical problems with stoma construction.8

Strong consideration should be given to placing the stoma in
the upper abdomen where there is typically much less creas-
ing of the abdominal wall, subcutaneous fat, and the patient
can see it much more readily.

The patient should be instructed to avoid creams or oint-
ments that may interfere with the adherence of their appli-
ance. In the postoperative period, a stoma will tend to become
less edematous and the abdomen becomes less distended. As
such, it is quite common to need to “downsize” the appliance
at the first postoperative visit to minimize exposed skin.
Changing a stoma too frequently may lead to excessive “wear
and tear” on the parastomal skin; however, too long an inter-
val between changing the appliance may be associated with
erosion of the protective barrier.

Even with the help of an excellent enterostomal therapist,
specific skin infections may occur. Fungal overgrowth is evi-
dent when there is a bright red rash around the stoma with
associated satellite lesions. This is typically easily treated by
dusting the peristomal skin with an appropriate antifungal
powder. If the dermatitis conforms precisely to the outline of
the stoma appliance, then an allergic reaction to the wafer or
other component of the appliance is likely the culprit (Figure
45-2). Peristomal skin irritation may also be associated with
reactivation of inflammatory bowel disease, or the develop-
ment of pyoderma gangrenosa. Antibiotics, steroids, release
of appliance pressure, and local applications of epidermal
growth factor have all been tried to resolve the pyoderma.
There is no correlation with Crohn’s disease activity in
remote portion of the bowel and the occurrence of pyoderma
around the stoma.
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FIGURE 45-1. Stomal skin irritation. FIGURE 45-2. Allergic skin reaction.



High-output Stomas

A high-output state is typically described in association with
an ileostomy, rather than a colostomy. Marked diarrhea and
dehydration occur in 5%–20% of ileostomy patients, with the
greatest risk occurring in the early postoperative period. An
ileostomy usually functions by the third or fourth postopera-
tive day.6 The output typically peaks on the fourth post-
operative day, with outputs of 3.2 L or more reported.
Because the ostomy effluent is rich in sodium, hyponatremia
can be a problem. The particular window of vulnerability for
dehydration seems to be between the third and eighth post-
operative day. However, in time, the small bowel typically
adapts and there is a steady decrease in ostomy output.
However, patients with an ileostomy, particularly those who
have had concomitant small bowel resection, remain at risk to
become dehydrated. Most often, this is easily managed by
oral rehydration with one of the commonly available sports
drinks. However, patients who have lost considerable absorp-
tive surface because of previous bowel resection and/or those
with recurrent/residual active Crohn’s disease are at particular
risk. In addition to the loss of absorptive surface area, ileal
resection also removes the fat or complex carbohydrate stim-
ulation of the so-called “ileal brake” which slows gastric emp-
tying and small bowel transit.9 Fluid and electrolyte
maintenance in these patients may require a period of par-
enteral hydration and nutrition. Elements of the diet can aug-
ment output and should be avoided in marginal cases. These
might include foods high in sugar, salt, or fat.

Ileostomy diarrhea may be treated in its milder forms with
fiber supplements or cholestyramine which can thicken secre-
tions, but not change water content. Often opiates may be
required to slow intestinal transit. In refractory cases, somato-
statin analog has been used with some success. Somatostatin
reduces salt and water excretion and slows gastrointestinal
tract motility. However, its clinical usage has met with vari-
able results.10,11 Special mention is made of patients with a
proximal ostomy required to treat complications of an anasto-
motic leak. Good results have been reported with exterioriz-
ing the leak and reinfusing the ostomy effluent into the
downstream limb until gastrointestinal continuity can be
restored. This has led to weaning parenteral nutrition in a
substantial number of patients.12

Nephrolithiasis

A related problem in patients with an ileostomy is the devel-
opment of urinary stones. The obligatory loss of fecal water,
sodium, and bicarbonate reduces urinary pH and volume.13

Whereas approximately 4% of the general population devel-
ops urinary stones, the incidence in patients with an ileostomy
is approximately twice that. Whereas uric acid stones com-
prise less than 10% of the calculi in the general population,
they comprise 60% of stones in ileostomy patients. There is
also an increase in the incidence of calcium oxalate stones,14

and as a result, foods high in oxalate, such as spinach, should
be avoided by ileostomates.

Bowel Obstruction

Life table analyses suggest that bowel obstruction is a rather
common complication of ostomy creation. As many as 23%
of patients with an ileostomy have been reported to develop
bowel obstruction. Adhesions are probably the most common
cause, but small bowel volvulus or internal hernia may also be
the cause. Although it is frequently mentioned that suture of
the mesentery to the lateral abdominal wall may prevent
volvulus or obstruction, retrospective analyses have not
shown any benefit to this maneuver. Treatment is not dissim-
ilar to other patients presenting with a mechanical small
bowel obstruction.

However, special note must be made of food bolus obstruc-
tion. Many patients with an ileostomy will develop signs and
symptoms of bowel obstruction because of the accumulation
of poorly masticated or digested food (e.g., popcorn, peanuts,
fresh fruits, meat, and vegetables). A careful history may
reveal dietary indiscretions. Furthermore, the possibility of a
food bolus obstruction should be considered in any patient
with an ileostomy who has radiologic evidence of a distal
obstruction. A well-lubricated finger can be gently inserted
into the stoma to feel for impacted material. A red rubber
catheter is inserted gently into the ostomy and saline irriga-
tion initiated. If suspicious concretions begin to pass into the
stoma, the irrigations may be carefully repeated until the
obstruction is relieved. A water-soluble contrast enema
through the obstructed stoma may also be both diagnostic and
therapeutic by dislodging the bolus.

Ischemia

Edema and venous congestion are very common after stoma
creation because of mechanical trauma and compression of
the small mesenteric venules as they traverse the abdominal
wall. This is typically self-limiting and requires no treatment.
However, stomal ischemia (Figure 45-3) is more serious and
often related to tension on the mesentery or excessive mesen-
teric division, particularly in obese patients. A stoma of ques-
tionable viability may be examined by insertion of a glass test
tube or flexible endoscope into the stoma. If the stoma is
viable at fascial level, then the patient may be carefully
observed. However, if there is question about the viability of
the stoma at fascial level, immediate laparotomy and stoma
revision is required. Early ischemia is seen in 1%–10% of
colostomies and 1%–5% of ileostomies.15 Stomas do not get
better once the patient is awake, but generally only get worse
in the early postoperative period. Every effort must be made
at construction of the original stoma to make one of perfect-
appearing viability, assuring good blood flow in and out to the
skin. It never takes as long to do this as it does to manage an
ischemic or necrotic stoma.
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Late Hemorrhage

Late stomal bleeding may be caused by direct trauma, but
heavy bleeding is, especially from an ileostomy, caused by
portal hypertension and the development of stoma varices.
Many therapies have been described for this, but none sub-
jected to rigorous clinical trials. Correction of coagulopathy
and direct pressure are important first steps. Whether direct
treatment by injection sclerotherapy or systemic treatment by
some form of porto-systemic shunt provides better short- and
long-term outcome is undecided. The placement of a trans-
hepatic intrahepatic portal shunt (TIPS) is a nonoperative
alternative that should be considered. Ostomy revision does
not provide a lasting solution.

Surgical Complications

Surgical complications of intestinal stoma formation can
broadly be divided into those that occur early, those that
occur long (late) after their construction, and those that
occur at stoma closure. Early complications of stoma con-
struction include necrosis, retraction (Figure 45-4), skin irri-
tation, small bowel obstruction, surgical wound infection,
and sepsis. Late complications are dominated by prolapse
(Figure 45-5), peristomal hernia, skin irritation, and fecal
fistula. Closure-related complications include surgical
wound infection, fecal fistula, anastomotic dehiscence,
small bowel obstruction, and incisional (peristomal) hernia
(Figure 45-6).

The prevention and management of each of these compli-
cations are best assessed in randomized, controlled clinical
trials. A total of 18 randomized trials have been performed in
some way related to stoma construction16–32 (Table 45-1).
The most common study design has been randomization of
patients to receive either temporary loop colostomy or loop
ileostomy, then following these patients for various compli-
cations.16–20 The operations for which these stomas were

done were either low anterior resection for carcinoma or a
mixture of colonic procedures related to both cancer and
diverticular disease. Table 45-2 shows a metaanalysis of each
of the complications that have been assessed in some or all of
these publications. These analyses show that the only signif-
icant difference between the two stoma locations was an
increased risk of stoma prolapse associated with loop
colostomy. In the other cases, there was no significant differ-
ence in the risk of complications listed in Table 45-1.
Statistical heterogeneity did not exist for any of these calcu-
lations, validating the metaanalysis. The risk of overall com-
plication is perhaps less in all these studies because these
were temporary stomas. A much more thorough metaanalysis
has recently been published.33
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FIGURE 45-3. Stomal ischemia.

FIGURE 45-4. Stomal retraction.

FIGURE 45-5. Stomal prolapse.



Stoma Closure

Looking at the other end of a stoma’s history, there are two
randomized trials that compared stapled anastomosis to
hand-sewn anastomosis during stoma closure, the first in
patients who had an ileostomy closure after ileo pouch anal
reconstruction21 and the second in a more mixed group of
surgical patients.22 The only complication cataloged in both
trials was the risk of small bowel obstruction subsequent to
closure. The risk of obstruction was significantly less in the
metaanalysis in patients having stapled closures as opposed
to hand-sewn (Table 45-2). There was also no statistical het-
erogeneity in this analysis. Time to flatus was reported to be
less among the stapled closure patients in the first trial,
although length of hospital stay was equivalent in both stud-
ies. In the second trial, the risk of fecal fistula and surgical
wound infection was slightly lower among those patients
having a stapled closure.

It is common practice to wait a minimum of 1.5–3 months
before closing an intestinal stoma after its construction. This
practice was assessed in a randomized trial related to trauma
laparotomy patients having temporary colostomies. Patients
were randomized to either early or late stoma closure. The
average length of time for closure in the early group was 11.8
days and in the late group 104.8 days.23 There was no over-
all difference in complications between these two groups, nor
individually for fecal fistula, small bowel obstruction, or sur-
gical wound infection. The last six trials listed in Table 45-1
compared either patients getting a stoma with patients not
getting a stoma or various types of stoma construction and
resection in complicated large bowel obstruction. Unfor-
tunately, stoma-related complications were not reported in
any of these trials.

Parastomal Hernia

Regarding surgical management of each of the complications
listed in Table 45-1, there are regrettably no informative ran-
domized trials. There are many case reports and case series,
but these are seldom presented with the comparison group
that allowed quantitative assessment of the efficacy of the
procedures being described. Therefore, opinion concerning

the treatment of prolapse, hernia, retraction, or necrosis is
anecdotal and not evidence based.

The difficulty in choosing the right therapeutic approach is
best described in a thorough review by Carne et al.34 of paras-
tomal hernia, a condition that is a useful surrogate for all the
other stoma-related complications. In that review, incidence
of hernia is described to occur in anywhere from 0% to 48.1%
of individuals. Much of this variation is clearly attributable to
definition, because some herniation (similar to some degree
of hemorrhoids) can be seen in many patients, whereas more
conservative observers would only describe a hernia that pre-
vents the patient either from maintaining the appliance over
their stoma or one that causes obstructive symptoms. The risk
of recurrence is also well discussed in this review. It is found
to be so prohibitively high that it seems best to be conserva-
tive in undertaking operative repair, limiting surgery only to
those most symptomatic patients.

Prevention of parastomal hernia includes discussion of the
following parameters: the site of the stoma related to the rec-
tus muscle, the size of the abdominal aperture, the use of pro-
phylactic mesh implantation at various levels in the
abdominal wall, transperitoneal versus extraperitoneal tunnel-
ing of the stoma, and fixation of the stoma to the abdominal
fascia. Of interest in this review is that there are six cited stud-
ies that have examined whether or not a stoma should be
placed lateral to the rectus border to prevent hernia. Most
authors found that it made no difference.

The prophylactic use of mesh wrapped around the stoma
has in fact been subjected to one randomized trial in patients
getting permanent intestinal stomas.25 Among 54 patients,
none with the mesh developed hernia, whereas 8 of 27 with-
out mesh did. There was no small bowel obstruction in any of
these patients. Other case series of prophylactic mesh use
have described both stomal stenosis and erosion and infec-
tions related to mesh placement, which have tended to make
this not a very popular technique.

The options available for repair of parastomal hernia
include direct local tissue repair, resiting of the intestinal
stoma with closure of the primary aperture, and the applica-
tion of mesh around the stoma at various levels within the
abdominal wall. Once again there are no randomized trials
comparing any of these techniques. Three techniques, colon
fascia repair, mesh, and relocation in a small series were
assessed in a nonrandomized trial. Surgical wound infection
was more common when mesh repair was used and recurrent
hernia much more common when there was just direct fascial
repair around the stoma.35

All of the operations that have been described to repair
parastomal hernia can be applied to patients with prolapse,
retraction, and skin irritation associated with flush ileostomy.
In addition, for patients with prolapse, local amputation and
reanastomosis can be used, often with low morbidity. The best
operation to perform in individuals having significant compli-
cations is closure of the stoma and restoration of intestinal
continuity. This should be done whenever possible.
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FIGURE 45-6. Peristomal hernia.
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TABLE 45-1. Randomized, controlled trials related to intestinal stomas

Author,  Prolapse
reference, operation RCT? Group 1 (N) Group 2 (N) (group 1/group 2) Stomal hernia Fecal fistula Retraction

Edwards et al.,16 Yes Loop Loop 2/0 2/0 1/0
LAR colostomy, 36 ileostomy, 34

Law et al.,17 Yes LC, 39 LI, 39 3/0 0/1 0/0
LAR

Gooszen et al.,18 Yes LC, 39 LI, 37 16/1 0/2 2/1 1/4
mix

Khoury et al.,19 Yes LC, 29 LI, 32 1/1
mix

Williams et al.,20 Yes LC, 24 LI, 23 2/0
mix

Hull et al.,21 Yes Stapled Sewn
IPAA closure, 31 closure, 30

Hasegawa et al.,22 Yes St., 70 Sewn, 70 0/2
mix

Velhamos et al.,23 Yes Early, Late, 20, 104.8 d 1/1
trauma lap. 18 × = 11.8 d
closure

Berne et al.,24 Yes Skin open after Skin closed, 38
mix stoma closure, 38

Janes et al.,25 Yes Mesh to prevent No mesh, 27 0/8
permanent stomas hernia, 27

Tang et al.26 Yes Adhesion barrier No barrier, 54 5/3
#1, LAR around stoma, 51

Tang et al.26 Yes Barrier, 34 No barrier, 36 1/1
#2, LAR 

Grobler et al.,27 Yes Loop No stoma, 22
IPAA ileostomy, 23

Graffner et al.,28 Yes Loop col., 25 No stoma, 25 1/3
LAR

Xinopooulos et al.,29 Yes Stent, 15 Stoma, 15
large bowel 
obstruction

Fiori et al.,30 Yes Stent, 11 Stoma, 11
LBO

Kronborg,31 Yes 3 stage 2 stage
LBO

Zeitoun et al.,32 Yes Primary Secondary 
divertic. resect., 55 resect., 50

RCT, randomized, controlled trial; LAR, low anterior resection of the rectum with anastomosis; IPAA, total colectomy with ileal pouch anal reconstruction.
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Small bowel Surgical Incisional Skin 
Sepsis obstruction wound infection Time to flatus Death hernia irritation Length of stay Comment

1/0 2/1 2/2 5/0

2/1 1/3 2/1 3/2 7/4

1/2 9/11

3/2 2/3

2/2 8/3 7/3

1/2 1.7/2.2 Equal

2/10 6/7 8/10

1/0 3/2

3/1 + 1 for subq 
drained group

0/0

5/4 3/3 Variable 
closure Times

2/2 2/2 Uniform 
Closure time

28/60

1/3 days 0/0

Both had Stomas

12/9
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Conclusions

In conclusion, none of the risk factors listed for stoma com-
plications at the beginning of this chapter (obesity, emergent
construction, diabetes, Crohn’s disease, ischemic colitis) are
actually within the control of the operating surgeon except for
the role that an enterostomal nurse has in preoperative assess-
ment of stoma patients. Second, in choosing the type of intes-
tinal stoma to perform, the retrospective studies and
randomized study often conflict. Ileostomy would seem to be
more at risk for complication than the case series,1 yet loop
colostomy clearly is associated at least with increased risk of
prolapse in the randomized trials.6–10

Randomized clinical trials are difficult to perform. They
are expensive, they take a great deal of time and effort, and
recruitment of participants is often painfully difficult. But this
study design is the most valid means of determining the effi-
cacy of any therapeutic intervention. Table 45-1 demonstrates
the feasibility of doing randomized trials in a number of clin-
ical settings related to intestinal stomas. Yet relating to the
treatment of complications of intestinal stomas (not their ini-
tial construction) there are none. There are enough individu-
als that have intestinal stomas and enough surgeons who need
to know how to prevent these very prevalent complications to
answer all of the unanswered questions related to stoma com-
plications.
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Fecal incontinence is the inability to control feces and to expel
it at a proper place and at a proper time. To understand incon-
tinence it is good to know how humans are able to be conti-
nent. Many factors contribute to the ability to control feces.1

The consistency of the feces is important. Firm stool can be
controlled much easier than liquid stool. The peristalsis in rec-
tosigmoid has a role in keeping the rectum empty, for most of
the time. This special antiperistaltic movement in the original
rectosigmoid explains why patients with low anterior resection
often have urgency and difficulties controlling their stool
because they miss this part of the bowel. The rectal capacity is
important to store feces for some time. A nondistending rec-
tum gives frequent urgency and leads to loss of stool when
there is no toilet available. The pelvic floor muscles are of help
to form a barrier when they are contracted and help during
defecation to open the anus. The internal anal sphincter is con-
sistently contracted and gives a watertight closure of the anal
canal with the help of the hemorrhoidal tissue that fills the
opening of the anal canal. The sensibility of rectum and anus
gives awareness of stool in the distal rectum and activates the
contraction of the external sphincter as additional help for the
internal sphincter. The central nervous system has to be intact
to govern the sensoric input and the motoric output.
Malfunction is obvious in small babies whose brain is not
developed enough, or in demented people despite a normally
functioning anorectal unit. All these factors form a delicate
system to keep the human continent. When something goes
wrong in one of these factors, it is dependent on the quality of
the other factors whether this leads to incontinence. Next to
these factors there is also the cultural background that deter-
mines whether or not it is embarrassing to lose stool. In
Western society it is normal to defecate in a private secluded
location. In China, community toilets are very common. In
other societies, defecation on demand is very well accepted,
for example, in the court of the Roy Soleil in 18th century
France. So culture determines whether loss is accepted as nor-
mal or not.

Fecal incontinence forms an enormous economic problem
for society. In younger people it often means loss of jobs and

dependency on social welfare. For older people the costs of
admission in a nursing home are high. When patients stay at
home and ultimately want to be treated for this condition, the
costs are still high. Also, protection with diapers and pads,
medication for skin protection, treatment for psychologic
depression, and the use of constipating agents may consume
a considerable part of medical resources.2

Symptoms

Fecal incontinence is a frequent problem but very much
underreported because of embarrassment. It is not a diagnosis
but a symptom of different causes. It is a socially devastating
disorder, which affects at least 2.2% of community-dwelling
adults and 45% of nursing home residents.3 Fecal inconti-
nence forms the most important reason to place patients in a
nursing home.

Because of the social stigma surrounding the loss of bowel
control, the complaint is often not directly voiced. The patients
become so embarrassed that they do not seek medical advice
but rather become confined to their homes and are afraid to
visit family and friends. Perineal pads are often inefficient and
unacceptable. Many suffer from social isolation and loss of
self-esteem. The psychologic impact is devastating. They
often conceal their problems by complaining of chronic diar-
rhea, defecation problems, or rectal urgency. Most incontinent
patients can be helped, but physicians are poorly informed
about treatment options. A thorough history is therefore essen-
tial in assessing patients with fecal incontinence.

At first, a precise characterization of what is meant by
incontinence should be evaluated. Flatus, involuntary passage
of gas, is often the first, sometimes the only, symptom.
Increasing degrees of severity involve loss of liquid stools
followed by loss of solid feces. Partial incontinence may be
defined as uncontrolled passage of gas and/or liquids and com-
plete incontinence as the uncontrolled passage of solid feces.

Soiling is a bothersome disorder characterized by contin-
uous or intermittent liquid anal discharge. It should be 



differentiated from discharge due to fistulae, proctitis, and
prolapse. Patients complain about stains in their underwear.
They often wear sanitary napkins or tissues. The discharge
causes inflammation of the perineal skin with excoriation,
perianal discomfort, burning sensation, and itching. It usu-
ally indicates the presence of an impaired internal sphincter
function or a solid fecal mass in the rectum.

Pseudoincontinence and encopresis are the involuntary loss
of formed, semiformed, or liquid stool associated with func-
tional constipation in a child. Pseudoincontinence is caused
by anatomic disorders such as a mega sigmoid or anal steno-
sis whereas no anatomic abnormalities are found in encopre-
sis. The most common cause of encopresis is functional fecal
retention defined by a history of more than 12 weeks of pas-
sage of less than two large-diameter bowel movements per
week, retentive posturing, and accompanying symptoms such
as fecal soiling. Sometimes it is associated with enuresis and
urinary tract infection. The persistent fecal incontinence
frequently brings ridicule and shame to the affected child.

An assessment of bowel habit is essential. Is there diarrhea,
and how often? Irritable bowel syndrome should be excluded.
It is a common functional bowel disorder characterized by
intermittent abdominal pain and changes in defecation pattern
in the absence of other medical conditions with similar pre-
sentations. Physical findings and currently available diagnos-
tic tests lack sufficient specificity for clinical use. The
diagnosis is based on characteristic clinical findings and the
exclusion of other disorders. Episodes of diarrhea and consti-
pation alternate. Incontinence often occurs as a consequence
of diarrhea.

Urgency refers to patients with a need to defecate immedi-
ately at the risk of incontinence when facilities are absent. It
is seen in patients with impaired rectal compliance as in proc-
titis or after low anterior resection, or with impaired sphincter
function. Assessment of the severity of incontinence is impor-
tant. Details of frequency, stool consistency, and frequency of
defecation should be evaluated. An incontinence score may
be helpful in this. The severity of incontinence can be
described in scores of the many incontinence-scoring lists.
The most used scoring lists at the moment are the Vaisey and
the Wexner index.4 They give not only a value for the loss of
gas, liquid, and solid stool, but also for the impact on daily
life. Almost all severity indexes score on the frequency of loss
of gas liquid and solids. Many patients change their lifestyle
and stay at home, close to the toilet. This means an underes-
timation of the frequency of loss of feces. It is possible, in the
extreme, that they do not lose anything and are considered
continent despite their complaints.

The best way to get information is a combination of sever-
ity index, special quality of life questionnaires (FIQOL)
developed by the American Society of Colon and Rectal
Surgeons and anamnesis. Is there passage of stool without the
patient being aware of it or is he aware but unable to control
it? Is there a regular use of laxatives or other medications that

promote diarrhea or constipation (fecal impaction)? A sexual
history should be obtained. Regular anal sex leads to internal
sphincter dilatation and soiling. A careful obstetric history
should be taken noting multiparity, forceps assistance, diffi-
cult childbirth and perineal tears. Specific inquiry should be
made concerning perineal trauma and anorectal surgery.
Previous prolapse surgery, urinary incontinence, and the pres-
ence of prolapses should be noted because they often occur in
pelvic floor denervation. A history of neurologic disorders is
essential. The presence of central nervous system disorders,
peripheral neuropathy, low back injury, and diabetes mellitus
should be established. Is the patient immobilized or bedrid-
den? A history of large or small bowel resection, pelvic irra-
diation, or inflammatory bowel disease should be recorded.

Causes of Incontinence

Congenital

Anorectal anomalies represent a spectrum of defects. The
anal canal is often absent. Most patients have different
degrees of development of the pelvic muscle structures and
consequently different degrees of rectal proprioception. There
may be rectal communication with the urinary tract or vagina.
A significant number of these children suffer from fecal and
urinary incontinence, and sexual inadequacy. Patients with
low forms of anorectal agenesis have little impairment in con-
tinence after early surgery whereas patients with high defects
affecting the pelvic floor, the rectum, and urogenital tract, are
usually incontinent. The various operative procedures depend
on the type of deformity. The ultimate goal is to create a per-
ineal opening with adequate sensory and motor control. They
are a continuing challenge for the pediatric surgeon. Control
of defecation after surgical correction of high and intermedi-
ate types of congenital anorectal malformations is difficult.
Most adults with high anorectal malformations who have
undergone abdominoperineal or direct perineal repair have
severely defective fecal continence and poor quality of life.5

Major advances in the management of these children have
occurred during the last 10 years. The posterior sagittal
approach has led to a better understanding of the internal
anatomy of these defects, and a more rational way to manage
the patients. Voluntary bowel movements are achieved in 75%
with occasional soiling in 40%. Common sequelae are consti-
pation and urinary incontinence after the repair of cloacas.
Fecal incontinence occurs in 25% but can adequately be man-
aged by bowel management programs.6 These results are not
generally accepted; some state that the posterior sagittal
approach for high and intermediate anorectal malformations
does not give better functional results than the pullthrough
operation. The presence or absence of sacral defects has a role
in the prognosis.7 A detailed explanation of the operative
technique is beyond the scope of this chapter.
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Fecal incontinence is common in patients with spinal cord
lesions such as spina bifida and meningomyelocele.
Constipation is another major stigma. The congenital defects
in the lumbosacral spine disturb the sensory and motor nerves
supplying the skin and pelvic floor muscle. The sensory and
motoric functions are impaired or absent, compromising the
dynamics of continence. Frequently, colonic motility is
delayed and pudendal neuropathy is always present. Rectal
sensation is reduced and anal squeeze pressure impaired
or absent.

Pelvic Floor Denervation

The pelvic floor muscle is innervated by the pudendal nerves
and by the S3 and S4 branches of the pelvic plexus. Intense
and recurrent straining, as in difficult childbirth and constipa-
tion may lead to stretch-induced injury of the pelvic floor
innervation, especially the pudendal nerves. Irreversible
injury occurs when nerves are stretched as little as 12%.
Histologic studies of the pelvic floor muscles in these cases
reveal changes consistent with denervation and reinnervation,
in the most abnormal showing only a few remaining fibers
with myopathic features scattered in a matrix of fibrous tis-
sue.8 This muscle fiber loss is associated with weakness of the
pelvic floor and with incontinence.

Similar manometric and electromyographic features have
been found in normal elderly women and men suggesting a
normal age-related denervation with a compensatory reinner-
vation of the pelvic floor muscle. Although increased puden-
dal nerve terminal motor latency may indicate that neuropathy
is present, normal pudendal nerve terminal motor latency
does not exclude weakness of the pelvic floor.9

Obstetric

There are two ways by which vaginal delivery may damage
the pelvic floor and anal sphincters. The first one is direct
mechanical tear of the anal sphincters, a serious complication
of childbirth. The incidence of obstetric tears varies from
0.6% to 9%.10,11 Occult injuries, visualized by endoanal ultra-
sonography, have been reported in 20%–35%.12,13 Defects of
the external anal sphincter have traditionally been diagnosed
by palpation and electromyography but anal endosonography
enables clear imaging of both the internal and external
sphincter muscles. Factors that affect the risk for developing
obstetric tears are use of forceps, mediolateral episiotomy,
and primiparity.14,15 Sixty percent of patients with an obstetric
tear also have evidence of pudendal nerve damage.16,17 The
other mechanism is pelvic floor denervation resulting from
compression or traction injury to the pudendal nerves during
vaginal delivery, particularly when it is prolonged or requires
forceps assistance. Birth weight also correlates. Assessment
of pudendal nerve function is important in women with post-

partum fecal incontinence because it can influence treatment
options.18

Iatrogenic

Fecal incontinence is a frequently neglected but rather com-
mon complication of anorectal surgery. The incidence
increases to 30%–50% after partial internal sphinctero-
tomy19,20 and fistulotomy21–24 with soiling being the most com-
mon complaint occurring in 35%–45%. Local sphincter
lesions and intraanal scarring (keyhole deformity) are not the
sole explanation for the high incidence of incontinence
because it also occurs after non-muscle-cutting anorectal sur-
gery such as anal stretch,25 hemorrhoidectomy,26 and transanal
advancement flaps.27–30 The internal anal sphincter is easily
damaged with an anal retractor used to gain access to the anal
canal and lower rectum. This excessive dilatation of the anal
canal results in a serious damage of the internal sphincter
resulting in a decrease of resting pressure. The Park’s anal
retractor is especially, notorious for this.31,32

Low anterior resection compromises anorectal function.
Postoperative continence is even poorer after radiochemother-
apy.33 Anal sphincter function is preserved but neorectal
capacity, maximum tolerable volume, and rectal compliance
are reduced resulting in an increased stool frequency, and
episodes of incontinence and soiling.34,35 Colonic pouch con-
struction has gained increasing popularity in reconstruction
after low anterior resection because it offers superior long-
term function compared with low straight or side-to-end
colorectal anastomosis.36,37

Traumatic

Fecal incontinence caused by trauma is uncommon. Causes
include military or traffic accidents complicated by pelvic
fractures, spine injuries or perineal lacerations, insertion of
foreign bodies in the rectum, and sexual abuse. There is often
extended destruction of the sphincter complex and pelvic
floor complicated by pelvic nerve injury. Immediate recogni-
tion is vital to a successful outcome and may obviate the need
for a diverting stoma. Evaluation must include a search for
involvement of other structures and an evaluation of the
anal sphincters. Foreign bodies most often do not cause sig-
nificant anorectal injuries. Extraction of these diverse objects
requires ingenuity. Superficial injuries may be left open or
sutured closed.38 Anal intercourse is associated with reduced
resting pressure in the anal canal and an increased risk of anal
incontinence.39

Radiation

More than three-quarters of patients receiving pelvic radio-
therapy experience acute anorectal symptoms and up to one-
fifth experience late-phase radiation proctitis. Many of these
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symptoms are self-limiting, and mucosal complications may
often be treated by nonsurgical methods such as topical for-
malin application, endoscopic argon plasma coagulation, and
hyperbaric oxygen therapy. Approximately 5% develop other
chronic complications, such as fistula, stricture, and disabling
fecal incontinence.40 Structural abnormalities and septic com-
plications are likely to require surgery. Varying degrees of
destruction of the muscular components of the rectum and
anal canal occur leading to muscle damage and radiation
enteritis. Causes of radiation-induced incontinence are proc-
tosigmoiditis, small bowel injury, fistula formation, reduced
rectal capacity, diminished internal and external sphincter
function, and rectal mucosal sensitivity.41–43 These are the
results of progressive changes in the connective tissues and
vasculature resulting in fibrosis, ulceration, stricture, and fis-
tula formation. Conservative treatment options are of limited
value. Surgery may be considered if symptoms are severe,
provided sphincter function is adequate and recurrent disease
is excluded. When the condition becomes intolerable,
colostomy is the last resource. Symptoms progress over time.
Large prospective studies with accurate dosimetric data and
long-term follow-up are needed to provide meaningful infor-
mation on which to base new strategies to minimize the side
effects from radiotherapy. Modern techniques in the delivery
of radiotherapy will help minimize the likelihood of rectal
complications.

Physical Examination

Clinical examination is of paramount importance in the eval-
uation and management of incontinent patients. It should
enable the physician to derive an appropriate strategy of treat-
ment. Routine abdominal examination should be performed.
The presence of scars should be noted. Neurologic assess-
ment should be done when there is suspicion of neurologic
disorders. At first, the physician should explain to the patient
what to expect during the examination in an effort to allay
embarrassment and anxieties. Observation should be made of
whether the patient wears a pad or whether there are signs of
fecal soiling on the underwear. Several positions may be used
for anorectal examination. For patient comfort, the left-lateral
position may be preferred above the knee-chest position. The
kneeling prone-jackknife position gives the best exposure.
Inspection of the perineum may reveal perineal soiling, exco-
riation, a patulous anus, an ectropion, a keyhole deformity, or
other anal deformities. The physician should inspect for evi-
dence of scars from previous operations or trauma, fistulas,
hemorrhoids, or prolapse. The perineum should also be
inspected while the patient is bearing down to observe for
mucosal or complete rectal prolapse. Perineal descent is
present when the perineum balloons during straining. It is a
physical sign of weakness of the pelvic floor and is often
seen in the descending perineum syndrome and pelvic floor
denervation. The most prevalent abnormality of descending

perineum syndrome on testing is perineal descent >4 cm.44

Digital rectal examination should assess the degree of anal
resting tone, a function of the internal sphincter. Anal scars
should be palpated to determine if it is soft or whether there
is induration suggestive of residual inflammation. Normally
the anal canal is closed snugly around the examining finger.
Decreased tone may be noted if there is a rectal prolapse, a
history of previous anorectal surgery, fecal incontinence, or
repeated anal intercourse.

The increase of anal tone during squeezing, a function of
the external sphincter, should also be noted. Digital estima-
tion by an experienced examiner is equally as good as assess-
ment of anal sphincter function with anal manometry.45 It is a
poor predictor of exact canal pressure but a patulous anus can
easily be discriminated from an actively contracting sphincter.
Anal manometry provides more objective data. Simple lateral
retraction of the buttocks or downward pulling of the pub-
orectalis are other methods to reveal a patulous anus. Digital
examination of the vagina should be performed to check for
vaginal prolapse, rectoceles, cystoceles, or enteroceles. An
impaired sphincter tone during bearing down is found in
incontinence and descending perineum syndrome. The
sphincter complex and perineal body can be assessed by
bidigital anovaginal examination (the thumb in the vagina and
the index finger in the anorectum). An empty and destroyed
anterior perineal body is suggestive for an obstetric sphincter
lesion. The puborectalis muscle can be palpated bilaterally
and posteriorly as a prominent sling passing around the rec-
tum thus creating the anorectal angle that is normally 90°.
During bearing down, the dorsal transverse bar should flatten
out as a sign of pelvic floor relaxation. Paradoxic contraction
suggests anismus. Inserting the index finger into the rectum
and pushing the anterior wall forward and downward into the
vagina can demonstrate a rectocele. Impacted feces can be felt
in the lower rectum. When the gloved finger is withdrawn it
should be inspected for blood and color of stool. Description
of findings should be recorded adequately. The “o’clock”
position requires a known patient position; recording in an
anatomic manner (anterior, posterior, right, left) is a better
alternative.

Anal Manometry

Anorectal manometry includes a number of specific tests that
are helpful in the diagnostic assessment of patients with fecal
incontinence. It includes resting anal pressure, anal squeeze
pressure, the recto anal inhibitory reflex, compliance of the rec-
tum in response to balloon distension, and sensory thresholds
in response to balloon distension.46 The interpretation of these
diagnostic tests is complicated by the fact that patients are able
to compensate for deficits in specific physiologic mechanisms
maintaining continence and defecation by using other biologic
and behavioral mechanisms. It gives a reliable, reproducible,
and objective assessment of anal sphincter function. Resting
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pressure represents internal sphincter function whereas
squeeze pressure reflects external sphincter function. Many
different techniques have been advocated such as water-
perfused catheters, closed water- or air-filled balloons, and
microtransducers. Each system has its own normal values.
Anal pressures in normal individuals have a large range and
vary with sex and age: patients with low values may be conti-
nent whereas high pressures do not guarantee continence.
Squeeze pressures are higher in men than in women. Older
patients exhibit lower pressures but a significant age-related
difference cannot be demonstrated. Resting and squeeze pres-
sures are lower in incontinent patients than in normals. It does
not correlate with the severity of incontinence and neither
does it predict postoperative results. Some patients with fecal
incontinence are found to have manometric values within the
normal range. In these patients, a decrease in rectal adaptation
could be causative.47 Patients with soiling often have normal
squeeze pressures but lowered resting pressures.48,49 Anal
manometry is indicated in fecal incontinence to exclude
impaired sphincter function as the cause of incontinence
and to assess the effects of operative procedures on 
sphincter functions.

Defecography

Defecography is the radiologic visualization of the act of
defecation. It provides a picture of the successive phases of
defecation and gives an impression of pelvic floor activity
during these actions. Changes in the rectal configuration and
the anorectal angle become visible and the degree of evacua-
tion can be studied. It has become evident that it can demon-
strate abnormalities that were unsuspected on clinical
examination. It has been demonstrated that the anorectal
angle is increased in pelvic floor denervation as a sign of
pelvic floor weakness. But there is a wide interobserver vari-
ation in the measurement of the anorectal angle making quan-
tification an exercise of limited clinical value. The value of
defecography in fecal incontinence is to demonstrate the
presence of internal rectal intussusception in patients with
perineal symptoms or the solitary rectal ulcer syndrome.

Endosonography

Endosonography is a diagnostic tool to investigate the anal
sphincters. The most frequently used instruments have a 360°
rotating head and work with 7 or 10 MHz. It is possible to see
both anal sphincters and to determine their length and width.
Atrophy, scar tissue, and also defects in the sphincters can be
seen. These endosonograms make it possible to find old rup-
tures even when there is no marking in the anal skin.
Sometimes it is difficult to visualize defects in the perineum
of a woman. In these cases, additional vaginal endosonogra-
phy can be helpful.

Three-dimensional endosonography improves the under-
standing of the nonexperienced investigators but does not add
anything to the diagnostic work-up.

Magnetic Resonance Imaging

Magnetic resonance imaging (MRI) of the pelvic region is an
excellent way to visualize the anal canal, lower rectum, and
the surrounding tissue of prostate, bladder, and uterus. The
MRI can be performed with an endo-coil in the anus and with
surface phased array coil.50–52 The endo-coil has the advan-
tage that the sphincters are better visualized but in an unnatu-
ral way. The endo-coil has a diameter of 2 cm and the
sphincters are stretched during the investigation. This causes
the same problem as with endosonography in which visuali-
zation is obtained with an opened sphincter. An MRI without
an endo-coil but with a phased array coil gives a view of the
natural contracted sphincter. Both methods reveal lesions as
well as atrophy of parts of the sphincters.

Pudendal Nerve Latency Time

Pudendal nerve latency time offers the opportunity to evaluate
nerve damage to the pelvic floor. It measures the time from an
electrical stimulus of the pudendal nerve to the onset of the
electrical response in the muscles of the pelvic floor. An easy,
painless way of performing this test is with the use of the fin-
ger electrode. This electrode is mounted on a glove and con-
tains an electrode at the end of the finger that can be placed
intrarectally on the pudendal nerve. A second electrode is
located at the base of the finger and registers the anal response.
A prolonged latency is taken as evidence of neuropathy.

Sensation Test

The sensation of anus and rectum can be tested with two
methods: the anus is extremely sensitive caudal of the dentate
line and insensitive proximal of this line. Electrical stimula-
tion of the distal anus and determination of the sensory
threshold give an impression of this sensation. The sensitivity
of the rectum is studied with inflation of an intrarectal bal-
loon. The minimal volume that is sensed, the first urge sensa-
tion, and the maximal tolerable volume are determined. A
high threshold of the minimal volume sensed in the rectum is
abnormal (usually >20 mL).

Endoscopy

Endoscopy has a limited value for investigation of fecal
incontinence. It can exclude some diseases that give diarrhea
and mucus production (proctitis, colitis, solitary rectal ulcer,
villous adenoma, etc).
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Treatment

Conservative Treatment

Nonsurgical treatment is the initial approach to the inconti-
nent patient. It aims at improving continence, quality of life,
psychologic well-being, and anal sphincter function. In func-
tional incontinence, the underlying disorder should be treated.
Diarrhea is the most common aggravating factor for fecal
incontinence. Its cause should be evaluated. Perineal pads are
efficient and acceptable for minor incontinence only. The aim
of pharmacologic treatment of fecal incontinence is to try to
achieve passage of one or two well-formed stools a day. It can
be tried with simple constipating agents such as loperamide
diphenoxylate, codeine phosphate, or bile acid binders. Many
of these suppress the propulsive activity of the small bowel
and colon. Bulking agents may improve the consistency of a
liquid stool.

Laxative abuse should be stopped. Successful treatment of
encopresis, overflow incontinence, or pseudoincontinence
requires a combination of parent and child education, behav-
ioral intervention, medical therapy, and long-term compliance
with the treatment regimen. After complete evacuation of the
impacted rectum, reaccumulation of stool should be pre-
vented by appropriate use of laxatives and well-balanced diets
including fibers and fluids followed by gradual weaning of
the laxative regimen and instituting toilet training such as
regular attempts to defecate and habit training. Surgical treat-
ment can be considered for an anatomic defect in pseudoin-
continence such as resection of a megasigmoid.

Dietary advice may help some patients. Patients with the
pattern of soiling may be successfully treated with stool bulk-
ing agents (e.g., psyllium or bran).48 An empty rectum is the
best prevention of involuntary loss of stool. Glycerine or
bisacodyl suppositories and phosphate enemas may be help-
ful. Daily colonic irrigation is a suitable alternative.
Retrograde colonic irrigation can be performed by influx of
lukewarm water from a water bag or from a pump. The ante-
grade continence enema (Malone) procedure has improved
the lives of many patients who struggle with intractable forms
of constipation or incontinence. The non-refluxing, catheteri-
zable appendicocecostomy provides the opportunity to treat

previously therapy-resistant patients to administer large-
volume enemas through a right lower quadrant stoma to flush
the colon every other day.53 It works well in patients with
incontinence secondary to spinal cord disorders. The tech-
nique induces highly effective emptying as demonstrated by
scintigraphic techniques whereas the effect of retrograde irri-
gation is correlated with the extent to which the irrigation fluid
has entered the colorectum (normally 1 to 2 L).54 Dangerous
electrolyte abnormalities such as low sodium or hypochlo-
remia are rare but the potential morbidity warrants periodic
evaluation.55 Even patients with soiling seem to benefit from
colonic irrigation.56 It reduces or eliminates soiling in approx-
imately 78% of children with myelomeningocele.3 When, after
several trials of conservative and surgical treatment, a patient
remains symptomatic, the anal plug may be offered. It is effec-
tive in controlling fecal incontinence and well tolerated in a
minority of patients. Evaluation quickly reveals whether the
patient will find it an effective and acceptable option.57

Biofeedback Treatment

Biofeedback is the use of technology to give the patient bet-
ter information about specific physiologic activities that are
under the control of the nervous system but not clearly or
accurately perceived by the patient. The rationale underlying
biofeedback assumes that the physiologic activity that is mon-
itored is causally related to a clinical problem and that alter-
ation of that activity can lead to resolution of the problem.
Biofeedback is a time-consuming and labor-intensive, but
harmless and inexpensive, treatment for fecal incontinence,
which benefits approximately 75% of patients but cures only
about 50%. It may be most appropriate when there is neuro-
logic injury (i.e., partial denervation), but it has been reported
to also benefit incontinent patients with minor structural
defects.3 Fecal incontinence is one of the few indications for
which biofeedback is considered to be clinically effective.
The technique is designed to improve the threshold of rectal
sensation and to coordinate pelvic floor contraction with rec-
tal distension. Rectal sensation seems to be a critically impor-
tant determinant in achieving success with biofeedback.
Appropriate candidates should be motivated and able to
understand the procedure, sense the rectal stimulus, and
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TABLE 46-1. Algorithm for treatment of fecal incontinence

Consistency Cause First choice Second choice Third choice

Diarrhea Inflammatory Antiinflammatory drugs Constipating drugs Colostomy
Pseudodiarrhea Encopresis Laxatives Lavage Colostomy
Solid Pelvic floor Biofeedback SNS Colostomy

Sphincter intact SNS Lavage Colostomy
Sphincter rupture Anal repair SNS/DGP/ABS Colostomy
Anal atresia Lavage ABS/DGP Colostomy
Rectal prolapse Rectopexy Perineal resection Colostomy

Soiling Keyhole defect Lavage PTQ implant

SNS, sacral nerve stimulation; DGP, dynamic graciloplasty; ABS, artificial bowel sphincter; PTQ, implant silicone particles.



contract the pelvic floor. It is not helpful in patients with
profound denervation of the pelvic floor or absence of inner-
vation. Patients with decreased rectal capacity as in proctec-
tomy or proctitis do not respond.58 Despite the many reports
of success with biofeedback, the mechanisms of action
remain uncertain. Improvement of external sphincter function
is not achieved. It remains uncertain whether biofeedback is
more effective than placebo treatment or behavioral treat-
ment.59 The technique of external sphincter contraction exer-
cises under direct electromyographic vision does not lead to
an improvement of external sphincter function either.60

Balloon Training

Increasing volumes of water in a rectal balloon can be of help
to bring down the threshold of first urge. It is a tool to improve
the sensibility of the rectum.

Electrostimulation

Electrostimulation as a treatment for fecal incontinence is
widely used among physicians and physiotherapists. It is
claimed to improve muscle function and to decrease the sus-
ceptibility of the muscle to fatigue. Data to support this claim,
however, are lacking. Indications in the literature are wide-
spread or poorly defined and objective manometric data not
presented. It can be done by direct implantation of electrodes
on the external sphincter or by anal plug stimulation. Some
report a decrease of incontinence score, but an improvement
in continence and external sphincter function does not
occur.61–63 Electrostimulation is not a clinically effective
treatment of anal incontinence.

Operative Treatment

Anal Encirclement Procedures

The anal encirclement procedure, originally described by
Thiersch in 1891 for the treatment of complete rectal pro-
lapse, has later been adopted for treatment of fecal inconti-
nence. Different materials have been advised for this
procedure including nylon, silk, fascia strips, silver wire, and
silastic bands. A static barrier to the passage of feces is thus
constructed offering nothing in the way of voluntary control
and maintenance of continence. The complication rate is high
and a variety of complications have been described such as
fecal impaction, infection, wire migration, and perineal dis-
comfort. An indication for this procedure does not exist any-
more. Instead, a colostomy should be considered.

Anterior Sphincteroplasty

Patients with incontinence secondary to an obstetric or iatro-
genic anterior defect are best suited for surgical correction of
fecal incontinence. Fecal diversion is unnecessary because it

gives no benefit in terms of wound healing or functional out-
come, and it is a source of morbidity.64 The presence of a rec-
tovaginal fistula is no contraindication. A temporary diverting
enterostomy may be constructed when there is a high risk of
sepsis or in reoperations. Poor result after adequate sphincter
repair is attributed to coexistent pelvic floor denervation.16,17

Primary sphincter repair is inadequate in most women with
obstetric ruptures after vaginal delivery because most have
residual sphincter defects and about 50% still experience
incontinence.65–67 A full mechanical bowel preparation is
given preoperatively combined with parenteral antibiotics.
After insertion of an indwelling bladder catheter, the patient
is placed in the prone jackknife position and the buttocks
taped apart. A transverse incision is made over the destroyed
and empty anterior perineum. Injection of an adrenaline solu-
tion may be used to diminish bleeding. The scar tissue is dis-
sected up to the level of the anorectal ring. The anal mucosa
is dissected off the internal sphincter and scar tissue after
which the fibrous remnant of the sphincter is divided. The
scar at the sphincter ends is preserved to anchor the sutures
because sutures are less likely to tear out from fibrous tissue
than healthy muscle. The ends of the mobilized external
sphincter are snugly overlapped and sutured together with
absorbable mattress sutures. Dissection should not go further
laterally than half the circumference of the anal canal allow-
ing an overlap of 1.5 cm, in order to avoid damaging the nerve
supply to the external sphincter entering posterolaterally.
Outcome after end-to-end repair is somewhat inferior to over-
lapping repair whereas overlapping repair might be associated
with more evacuation difficulties.68 The advantage of dissec-
tion and separate repair of the internal and external anal
sphincter is not clear. When the perineal body is absent, an
anterior levatorplasty may be performed by approximating the
inner fibers of the puborectalis limbs with 3–4 interrupted
sutures at the deepest portion of the perineal dissection. The
mucosa is sutured to the skin edge to avoid retraction. Wound
closure should be performed in a V-Y manner to increase the
anovaginal distance. The central portion of the wound is left
open for drainage or closed and a suction drain left in the per-
ineum. Packing should not be used. Sitz baths are recom-
mended to optimize perianal hygiene. A normal diet is
permitted from the first day. Laxatives are prescribed for 2–3
weeks to avoid hard stool. Defecation is earlier and less
painful whereas functional outcome is not different compared
with bowel confinement regime.69 The perineal wound is usu-
ally closed in 4–6 weeks. Good functional results are usually
obtained in 50%–80% but seem to deteriorate with time.
Continence is rarely perfect and many have residual symp-
toms. Some may develop new evacuation problems.70 The
most important factor in the return to normal sphincter func-
tion is an increase in squeeze pressure.71 Poor outcome is usu-
ally associated with pelvic floor denervation or a residual
sphincter defect.65 Repeat anterior repair is advocated for
symptomatic residual defects.72,73 Repair of laterally and pos-
teriorly placed injuries is less successful. Results of internal
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sphincter repair are poor. The defects usually persist as shown
by ultrasonography, and functional and clinical findings are
disappointing.74,75 Transsphincteric injection of silicone bio-
material can provide a marked improvement in fecal inconti-
nence related to a weak or disrupted internal anal sphincter.
This is associated with improved sphincter function and
quality of life.76

Postanal Repair

Postanal repair was originally described by Parks as a method
to improve fecal incontinence by restoring the anorectal angle
and lengthen the anal canal. The procedure is simple to per-
form, safe, and requires minimum technology. The principal
indication is denervation damage of the pelvic floor.
Adequate muscle mass must be present for this operation to
be successful. There is no relation between preoperative phys-
iologic assessment and postoperative results; the currently
available preoperative testing has not altered the success
rate.77 A full mechanical preoperative bowel preparation or
rectal washout should be done combined with parenteral
antibiotics. The prone-jackknife position should be preferred.
A curved incision is made behind the anus and an anterior
skin flap is dissected. The intersphincteric space, an avascular
plane between internal and external sphincter, is identified
and dissected free up to the upper part of the anal canal where
Waldeyer’s fascia, a dense fibrous structure, is encountered.
Division gives access to the pelvis. The rectum can be dis-
sected free from the levator ani by blunt dissection. A lattice
is constructed by plicating the pubococcygeus and, in a sec-
ond layer, the puborectalis. Additional sutures are placed in
the deep and superficial part of the external sphincter. Some
prefer nonabsorbable sutures. Part of the skin is left open to
prevent sepsis. Laxatives are described and patients are
instructed not to strain in the early postoperative period.
Complete wound healing usually occurs in 3–4 weeks. The
initial results are good; continence for solid stool is restored
in 40%–50%. Long-term benefits, however, are only reported
by 30%–40% of patients; 30% are not improved at all. The
mechanism of restoration of continence is unclear, the ano-
rectal angle is not restored, and external sphincter functions
remain far below normal values.77–80 Despite the low success
rate, the absence of any mortality, and the low morbidity, it
has a place in the management of fecal incontinence because
there are few alternatives. Total pelvic floor repair, a combi-
nation of postanal and anterior repair, does not produce con-
sistent changes in anatomy or physiology either. It rarely
renders patients completely continent but substantially
improves continence and lifestyle in approximately half of
them.81,82 It is likely that improvement after these procedures
is caused by creation of a local stenosis or a placebo effect
rather than by improvement of muscle function.81–83 The main
indication is incontinence in conjunction with severe pelvic
floor descent syndrome. Posterior reconstruction may be
replaced by sacral nerve stimulation.

Sacral Nerve Stimulation

Based on the good results of urologists in treating patients
with urinary incontinence, colorectal surgeons became inter-
ested in this treatment. The first observation was that patients
with double incontinence, treated for their urinary inconti-
nence, developed improved fecal control. Matzel began sacral
nerve stimulation for fecal incontinence in 1995.84 This
method is now gaining popularity in Europe and is being stud-
ied in the United States. The method is very attractive because
it offers the opportunity to test the stimulation before the deci-
sion for a permanent implant is made. For the test, the patient
is placed in the prone position and a needle is brought in the
foramen of S3. High-voltage stimulation on the needle gives
a contraction of the anus and pelvic floor. It also gives a tin-
gling sensation in the anovaginal region in women and in the
anoscrotal region in men. This indicates that the tip of the
needle is positioned in the proximity of the third sacral nerve.
A test wire is brought through this needle and the needle is
withdrawn. The test wire is glued to the skin of the buttock
and connected to an external screener. The stimulation starts
with a low voltage just above the threshold for sensation and
the patient is sent home for a 3-week period. In these 3 weeks
the patient keeps a diary with all defecations, urgencies, and
incontinence episodes. This can be compared with a similar
diary that was written during 3 weeks in the period before the
test stimulation. When there is an improvement in continence,
an implant may follow in which a permanent electrode is
fixed to the sacrum and connected to an implantable stimula-
tor. The average longevity of such a stimulator is 8 years. The
stimulator is implanted in the lower abdominal wall or in the
buttock. So far it remains unclear how this stimulation works.
Probably the proprioceptic fibers are triggered and reflexes
suppressed or enhanced. In the literature, an average success
rate of approximately 80% is given. The long-term results of
the urologists are very good and one may expect a similar
result in fecal incontinence. Complications are minimal and
mostly related to infection. The best indication for sacral
nerve stimulation is fecal incontinence in patients with intact
anal sphincters or for patients who had an unsuccessful anal
repair in the past.1,85–88 It seems to work well in patients with
neurogenic incontinence. It is currently available only as part
of a trial or when placed for urinary incontinence also.

Dynamic Graciloplasty

Patients with a completely destroyed anal sphincter or a large
gap between both ends of the sphincters cannot be helped
anymore with anal repair. For these patients, dynamic gracilo-
plasty may be a good solution. The gracilis muscle is a long
muscle at the medial side of the upper leg. It is an auxiliary
muscle for the adductor muscles and can be detached from its
insertion without the risk of hampering the adductor function.
This muscle can be freed from its insertion up to the neu-
rovascular bundle, folded in the upper leg, and subcuta-
neously tunneled to the perineum. It is long enough to
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encircle the anal canal and to be attached to the periosteum of
the inferior ramus of the pubic bone. Anatomically, this mus-
cle is probably the best replacement of the destroyed sphinc-
ter, but it is intrinsically the worst muscle for sphincter
function because of its composition of a minority of type one
fibers (long acting, slow twitch) and a majority of type two
fibers (short acting, fast twitch). This makes the gracilis a
fatigable muscle that only conscientiously contracts by will.
With chronic low-frequency stimulation, the gracilis can
change its fiber composition and become a nonfatigable mus-
cle that contracts on demand of the stimulator. This is what is
necessary for continence: an automatic long-term nonfatiga-
ble contraction of the sphincter. The electrical stimulation is
given by an implanted stimulator through an intramuscular
electrode that is placed very close to the gracilis nerve. The
muscle is closed permanently but can be opened by switching
off the stimulator with the help of a handheld programmer.89

Defecation is possible at that moment and with the same
programmer the stimulator is switched on and the anus is
closed again after the defecation. The results are dependent on
the experience of the surgeon and the success rate varies
between 40% and 80%. The complication rate of this
intervention is high but most problems are treatable without
influence on the final result.90–95 Unfortunately, this has not
been approved for use in the United States.

Artificial Bowel Sphincter

An alternative for dynamic graciloplasty is in some cases the
artificial bowel sphincter. Instead of autologous muscle, the
anus is now encircled with an implantable fluid-filled, sili-
cone elastomer cuff. This cuff is connected by tubings with a
control pump and a pressure-regulating balloon. The inflated
cuff compresses the anus all the time. By using the control
pump situated in the labia or scrotum, the fluid is manually
pumped from the cuff toward the balloon. The empty cuff
allows passage of stool. The pressure in the balloon presses
the fluid back into the cuff through a flow regulator at the
pump. The pump is a one-way pump and the fluid can pass
the pump passively because of pressure. The operation is eas-
ier to perform than graciloplasty, but a disadvantage is the for-
eign material that has to be placed around the anus. Erosion
from the cuff through the anus and the vagina is a common
complication.89,96,97 Operator experience is very important
to the successful outcome of the procedure. Continence is
excellent when the procedure works.

Colostomy

When conservative and operative treatment has failed to cre-
ate an acceptable level of continence, the patient is in fact left
with a perineal colostomy. An abdominal colostomy may then
be offered to the patient as a last alternative but it should be
performed only after thorough counseling. The option of a
colostomy should be mentioned during the first consultation.
It subsequently should be the patient’s initiative to start the

discussion on colostomy construction after which an appoint-
ment is made with the stoma therapist for further counseling.
A colostomy is usually well accepted by the patient because
it reliably simplifies bowel care and prevents incontinence,
and thus clearly improves quality of life. Because mucus pro-
duction in the excluded rectosigmoid will persist and mucus
retention is impossible because of the impaired sphincter
function, a continuous drainage of brown-grayish, foul-
smelling mucus will occur, wetting and staining the under-
wear and eroding the perineal skin. It is not acceptable for the
fastidious patient who finds that his symptoms persist despite
this, reluctantly accepted, stoma. Rectosigmoid resection
leaving a rectal stump of 3–4 cm should therefore be added to
the procedure. Resection does not completely eliminate
mucus secretion but normally reduces it to an acceptable
level. However, when perineal symptoms persist, an inter-
sphincteric rectal excision should be considered. When
intractable constipation coexists, creation of a double-loop
ileostomy should be considered.

Perioperative Management

Perioperative antibiotic prophylaxis is advisable for all inter-
ventions for incontinence and mandatory in the operations
with implant of foreign material. Preoperative bowel pre-
paration is not necessary. A solid bolus high in the colon
is preferable to the contamination by Lumen fluid during the
intervention. Postoperative administration of laxatives is of
help in the prevention of passage of firm stool in the first
postoperative days. Perioperative protection with a deviating
colostomy is usually not necessary.

Conclusion

Fecal incontinence is no longer an untreatable disease. In
almost all cases, it is possible to help patients with conservative
management, operations, or with combinations (Table 46-1). It
is important to evaluate all factors that contribute to inconti-
nence and to direct therapy to the restoration of most of these
factors. Diapers should no longer be the gold standard.
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Prolapse, in general, is defined as: “A falling down of an
organ or part . . . from its normal position.” Rectal prolapse is
a “ falling down” of the rectum so that it is outside the body.
Its appearance is that of an erythematous, proboscis-like
object and is a true intussusception of the rectum through the
sphincters. The condition is embarrassing and can be socially
debilitating although it is rarely a medical emergency. It is
associated with fecal incontinence, and in women, is associ-
ated with other pelvic floor abnormalities. The precise cause
of rectal prolapse is unknown although two theories of etiol-
ogy have been proposed. At the beginning of the nineteenth
century, Moschcowitz1 suggested that prolapse is a sliding
hernia through a defect in the pelvic fascia. More recently,
and with the benefit of cinedefecography, Broden and
Snellman2 proposed that prolapse is actually a circumferential
intussusception of the rectum. It is this latter theory that most
investigators subscribe to. The majority of patients afflicted
with rectal prolapse have a long history of constipation and
straining.

The disorder is more common in women, especially in
older age groups. Affected men tend to be younger (20–40
years of age) and usually have a predisposing disorder (e.g.,
congenital anal atresia). Women are at increased risk of
developing prolapse by virtue of their anatomy (i.e., wide
pelvis) and because of childbearing. Vaginal delivery is
known to stretch the pudendal nerves and long-term neuro-
logic damage can occur at this time resulting in perineal
descent, prolapse, and incontinence. A vast number of differ-
ent procedures have been described to manage the disorder
serving as testimony to the uncertain etiology of the disease
and the resultant disagreement about optimal surgical
therapy (Table 47-1).

Patient factors that influence the choice of operation 
are: age, sex, medical condition, extent of prolapse, bowel
function, and status of fecal continence. Procedure-related
factors that influence the choice of operation include: extent
of procedure, potential morbidity, recurrence rate, impact on
fecal continence and bowel habit, familiarity and ease of
technique.

Patient Evaluation

Constipation and straining, fecal incontinence, and erratic
bowel habits typify the symptoms associated with prolapse.
These symptoms are nonspecific and are associated with both
mucosal pathology and functional bowel disease therefore, a
complete evaluation before operation is necessary.

Spontaneous prolapse is obvious on inspection (Figure 
47-1).3 Some patients may require straining to produce the
prolapse, and the straining patient is best examined in the
squatting or sitting position. The patient can be examined
while he or she is on the toilet by having the patient lean for-
ward or using a long rod to which a mirror is attached placed
between the patient’s legs to view the prolapse. Another
option is to place a flexible endoscope into the toilet with the
viewing end pointed toward the perineum.

Full-thickness prolapse is distinguished by its concentric
rings and grooves as opposed to the radially oriented grooves
associated with mucosal prolapse (Figure 47-2). Inspection
should also include examining the perianal skin for any mac-
eration or excoriations. A digital rectal examination is impor-
tant to detect concomitant anal pathology and to assess resting
tone and squeeze pressure of the anal sphincters and function
of the puborectalis muscle.

Colonoscopy or flexible sigmoidoscopy with barium
enema should be performed to rule out associated mucosal
abnormalities. Defecography is usually not necessary in the
evaluation of full-thickness prolapse but it is an essential part
of the evaluation of internal procidentia (rectoanal intussus-
ception). Anal manometry can help assess sphincter function;
longstanding prolapse typically damages the internal anal
sphincter and may cause poor resting pressures.4 In such
patients, synchronous levatorplasty should be considered at
the time of prolapse repair and may further improve conti-
nence.5 In a manometric study evaluating patients with rectal
prolapse, Spencer4 reported that the anorectal inhibitory
reflex was frequently absent or abnormal, that resting anal
pressures were abnormally low, and squeeze pressures were
normal. Anal electromyography and pudendal nerve terminal



motor latency are generally not clinically helpful unless
there is a history of severe straining. In such cases, anal
electromyography presence of inappropriate puborectalis
contraction. When discovered, biofeedback can be used for
therapy. Colonic transit times should be done in patients with
a  coexisting history of severe constipation so that the correct
operation can be chosen. Individuals with slow-transit consti-
pation  and site markers concentrated in the left and sigmoid
colon typically benefit from a synchronous sigmoid colec-
tomy and rectopexy versus rectopexy alone or even perineal
rectosigmoidectomy.

Surgical Procedures

The surgeon must decide between a perineal operation and an
abdominal procedure. Men are at risk for sexual dysfunction
with an abdominal approach, therefore this option is chosen
cautiously. The risk of impotence for abdominal rectopexy
should approach 1%–2% in skilled hands.

The most common abdominal operations are resection
with or without rectopexy or rectopexy alone. The perineal
procedures are perineal rectosigmoidectomy (Altemeier) or
mucosal sleeve resector (Delorme). Elderly, high-risk
patients are best treated by perineal procedures which can be
performed under a regional anesthetic, or even a local anes-
thetic with intravenous sedation. Healthy adults with normal
bowel habits may undergo either rectopexy ± sigmoidectomy
or perineal rectosigmoidectomy ± levatorplasty. Bowel func-
tion has a role in determining specific therapy. Consti-
pated patients should undergo resection and rectopexy.
Incontinent patients should undergo either abdominal
rectopexy or perineal rectosigmoidectomy + levatorplasty.
Recurrent prolapse mandates knowledge of the prior repair
because that information will dictate future options; the prior
dissection may limit the available alternatives because of
blood supply divided.
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TABLE 47-1. Operations described for rectal prolapse

Transabdominal procedures
1. Repair of the pelvic floor

Abdominal repair of levator diastasis
Abdominoperineal levator repair

2. Suspension-fixation
Sigmoidopexy (Pemberton-Stalker)
Presacral rectopexy
Lateral strip rectopexy (Orr-Loygue)
Anterior sling rectopexy (Ripstein)
Posterior sling rectopexy (Wells)
Puborectal sling (Nigro)

3. Resection procedures
Proctopexy with sigmoid resection
Anterior resection

4. Perineal procedures
Perineal rectosigmoidectomy (Altemeier)
Rectal mucosal sleeve resection (Delorme)
Perineal suspension-fixation (Wyatt)
Anal encirclement (Thiersch + modification)

FIGURE 47-1. Mucosal versus full-thickness prolapse. (From Beck
and Whitlow.3 Copyright 2003 by Taylor & Francis Group LLC (B).
Reproduced with permission of Taylor & Francis Group LLC (B) in
the format Textbook via Copyright Clearance Center). A. circumfer-
ential full-thickness prolapse; concentric mucosal folds B. Radial
folds seen with hemorrhoidal prolapse.

FIGURE 47-2. Sagittal view of full-thickness rectal prolapse. (From
Beck and Whitlow.3 Copyright 2003 by Taylor & Francis Group LLC
(B). Reproduced with permission of Taylor & Francis Group LLC (B)
in the format Textbook via Copyright Clearance Center).



Perineal Procedures

Perineal Rectosigmoidectomy

Perineal rectosigmoidectomy was popularized by Altemeier
and his name is the eponym attached to the procedure.6 The
operation can be performed under a general or spinal anes-
thetic or even a local anesthetic with intravenous sedation.
Typically, patients receive a mechanical and antibiotic bowel
preparation. The prone position is preferred; however, the left
lateral (Sim’s) or lithotomy position can also be effectively
used. The rectal wall is injected with an epinephrine contain-
ing compound for hemostasis. A circumferential incision is
made in the rectal wall approximately 1–2 cm above the den-
tate line (Figure 47-3). The incision is deepened until the full
thickness of the rectal wall has been divided. Once a full-

thickness incision has been made, the cut edge of the rectum
is pulled down and the mesorectum is divided and ligated,
progressively advancing more cephalad. Anteriorly, a peri-
toneal reflection (hernia sac) is encountered. The dissection
continues until there is no further redundancy remaining 
in the rectum/sigmoid colon, this requires judgment and expe-
rience. After the redundant rectum has been adequately mobi-
lized, it is divided and a hand-sutured coloanal anastomosis is
performed. An EEA stapler can also be used to perform the
anastomosis. In cases of severe fecal incontinence, a levator
plication can be performed before the coloanal anastomosis
improves continence in two-thirds of patients.5,7 After the
procedure, patients are allowed to ambulate and eat on post-
operative day 1.

Reported results of the perineal rectosigmoidectomy are
summarized in Table 47-2. Mortality has been low and mor-
bidity ranges from 5% to 24%. Most morbidity is from the
preexisting medical problems; however, most series report
anastomotic complications in a small number of patients.
Recurrence rates range from 0% to 10% in series with a fol-
low-up of 6 months to 5 years. Recurrence rates are higher for
series with longer follow-up. Improvement in incontinence
has been reported in the majority of patients in whom
levatorplasty is performed.16

Delorme Procedure

Another perineal option is mucosal proctectomy first dis-
cussed by Delorme in 1900.17 It is ideally suited to those
patients with full-thickness prolapse limited to partial circum-
ference (e.g., anterior wall) or less-extensive prolapse.

The Delorme’s procedure for treating rectal prolapse dif-
fers from the perineal rectosigmoidectomy (Altemeier) in
that only the mucosa and submucosa are excised from the
prolapsed segment (Figure 47-4). Delorme’s procedure can
be performed under general, spinal, or local anesthesia. The
bowel is prolapsed and the submucosa infiltrated with epi-
nephrine solution. One centimeter cranial (proximal) to the
dentate line, the outer cylinder is incised through the mucosa
only. The mucosa and submucosa are dissected off the
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FIGURE 47-3. Perineal rectosigmoidectomy. A, B Incision of rectal
wall. C Division of vessel adjacent to bowel wall. D The prolapsed
segment is amputated. Stay sutures previously placed in distal edge
of outer cylinder are placed in cut edge of inner cylinder. E
Anastomosis of distal aspect of remaining colon to the short rectal
stump. (From Beck and Whitlow.3 Copyright 2003 by Taylor &
Francis Group LLC (B). Reproduced with permission of Taylor &
Francis Group LLC (B) in the format Textbook via Copyright
Clearance Center).

TABLE 47-2. Results of perineal rectosigmoidectomy

No. of Recurrence Mortality Morbidity 
Authors patients (%) (%) (%)

Altemeier et al.6 106 3 00 24
Friedman et al.8 027 50 00 12
Gopal et al.9 18 6 06 17
Finlay and Aitchison10 17 6 06 18
Williams et al.11 114 11 00 12
Johansen et al.12 20 0 05 05
Kim et al.13 183 16 00 14
Azimuddin et al.14 36 16 — —
Zbar et al.15 80 4 — —



underlying muscle. The mucosectomy may be more difficult
in patients with prior anal surgery or a history of diverticuli-
tis. The plane of dissection may be facilitated by continued
submucosal injection of epinephrine solution as the dissec-
tion continues toward the apex of the prolapse. Four polyg-
lycolic acid sutures (2-0) are placed sequentially in the rectal
muscle at the anterior, posterior, and lateral positions as the
dissection continues. These sutures plicate the muscle and
provide traction. The dissection is carried into the apex 
and the mucosa which has been dissected free is transected.
The polyglycolic acid sutures (2-0) are used to reconnect 
the edges of the bowel. Four additional sutures are used to
approximate the bowel between the placating sutures.
Additional 3-0 sutures are placed in an interrupted or running
manner to complete the circumferential approximation of the
mucosal edges.

Results of Delorme’s procedure are summarized in Table
47-3. Reported operative mortality rates from a series of
patients treated by Delorme’s procedure range from 0% to
2.5%.18–23 Morbidity reported at 0% to 32% includes hemor-
rhage, anastomotic dehiscence, stricture, diarrhea, and uri-
nary retention. Recurrence rates (7%–22% at 1–13 years
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FIGURE 47-4. Delorme’s procedure. A Subcutaneous infiltration of dilute epinephrine solution. B Circumferential mucosal incision. C
Dissection of mucosa off muscular layer. D Plicating stitch approximating cut edge of mucosa, muscular wall, and mucosa just proximal to
dentate line. E Plicating stitch tied. F Completed anastomosis. (From Beck and Whitlow.3 Copyright 2003 by Taylor & Francis Group LLC
(B). Reproduced with permission of Taylor & Francis Group LLC (B) in the format Textbook via Copyright Clearance Center).

TABLE 47-3. Results of Delorme’s procedure

Authors No. of patients Recurrence (%)

Uhlig and Sullivan 18 44 7
Monson et al.19 27 7
Senapati et al.20 32 13
Oliver et al.21 41 22
Tobin and Scott22 43 26
Graf et al.23 14 21



postoperatively) are higher than with a perineal rectosig-
moidectomy. Incontinence is improved in 40%–50% of
patients.16 Constipation was not a problem in most series.

Thiersch Procedure

Anal encirclement was first described by Thiersch in 1891.24

He placed a silver wire subcutaneously around the anus with
the patient under local anesthesia. The mechanism of this pro-
cedure was to mechanically supplement or replace the anal
sphincter and stimulate a foreign body reaction in the perianal
area. There were several reports of the use of this procedure
in the early part of this century, especially in Europe.25

William Gabriel is credited with reviving interest in
Thiersch’s operation in the 1950s.25 He reported on 25 cases
of incontinence or minor rectal prolapse. He did not recom-
mend this operation for major degrees of prolapse.

For this operation, the patient is placed in the prone jack-
knife, lithotomy, or left lateral position (Figure 47-5). A local
anesthetic is administered and a radial incision made on both

sides of the anus about 2 cm from the anal verge. A curved
hemostat or special circular needle is used to tunnel from one
incision to the other above the anoperineal ligament anterior
to the anus, keeping external to the external anal sphincter.
The material for encirclement is brought through the tunnel.
Tunneling is continued posterior to the anus above the
anococcygeal ligament and the encircling material brought
through so that the two ends meets.26 The encircling material
is then secured by tying snugly over an index finger in 
the anus. A variety of materials used for encirclement include
nylon, silk, silastic rods, silicone, Marlex mesh, Mersilene
mesh, fascia, tendon, and Dacron.10 Complications of this
procedure include breakage of the suture or wire, fecal
impaction, sepsis, and erosion into the skin or anal canal. The
Thiersch operation does not correct the prolapse but narrows
the anus enough that the prolapse is confined to the rectum,
accomplishing this goal in 54%–100% of cases.27 Because of
its failure to correct prolapse and the morbidity of this proce-
dure, it is reserved for the most seriously ill patients who are
unable to undergo one of the previously described perineal
procedures. Results of the Thiersch procedure are summa-
rized in Table 47-4.

Abdominal Procedures

Abdominal Rectopexy and Sigmoid Colectomy

Abdominal rectopexy and sigmoidectomy was initially
described in 1955 by Frykman35 for management of full-
thickness rectal prolapse and it remains an essential treat-
ment option. The operation consists of four essential
components: 1) complete mobilization of the rectum down to
the levator musculature, leaving the lateral stalks intact; 
2) elevation of the rectum cephalad with suture fixation of
the lateral rectal stalks to the presacral fascia just below the
sacral promontory; 3) suture of the endopelvic fascia anteri-
orly to obliterate the cul-de-sac; and 4) sigmoid colectomy
with anastomosis. The modern components of the operation
are essentially the same with the exception that most sur-
geons no longer obliterate the cul-de-sac (Figure 47-6).
Results with abdominal rectopexy and sigmoidectomy are
summarized in Table 47-5.
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FIGURE 47-5. Anal encirclement (Thiersch). A Lateral incisions with
prosthetic mesh tunneled around the anus. B Mesh completely encir-
cling the anal opening. C Completed anal encirclement procedure.
(From Beck and Whitlow.3 Copyright 2003 by Taylor & Francis
Group LLC (B). Reproduced with permission of Taylor &
Francis Group LLC (B) in the format Textbook via Copyright
Clearance Center).

TABLE 47-4. Results of Thiersch procedure

No. of Recurrence Mortality Morbidity 
Authors patients (%) (%) (%)

Jackaman et al.28 52 33 — —
Labow et al.29 9 0 — 0
Hunt et al.30 41 44 — 37
Poole et al.31 15 33 — 33
Vongsangnak et al.32 25 39 — 59
Earnshaw and Hopkinson33 21 33 — —
Khanduja et al.34 16 0 — 25



Abdominal Rectopexy

Simple suture rectopexy without sigmoid colectomy has been
reported as an effective surgical treatment for rectal pro-
lapse.43,44 Typically, this operation has been used in patients

who do not have associated constipation with prolapse. The
rectum is mobilized down to the levator floor preserving the
lateral ligaments. The lateral rectal stalks are then sutured to
the presacral fascia just below the sacral promontory, using 
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FIGURE 47-6. Abdominal rectopexy and sigmoidectomy. A Rectum is fully mobilized in the posterior avascular plane. B Redundant sigmoid
colon is resected. C Anastomosis is completed and rectopexy sutures are placed.



a nonabsorbable suture, such as Prolene. Results are summa-
rized in Table 47-6.

Ripstein Procedure

Described in 1963 by Ripstein and Lanter,45 the Ripstein
operation had been one of the most popular procedures for
management of rectal prolapse. It is currently seldom used,
probably because of the success of alternate therapies and
because this particular operation requires the use of prosthetic
material, placed around the rectum.

The rectum is mobilized posteriorly down to the coccyx.
A 5-cm piece of prosthetic mesh (Marlex or Prolene) is
sutured to the presacral fascia, 5 cm below the sacral promon-
tory in the midline. The rectum is retracted cephalad and the
lateral edges of the sling are wrapped around the rectum and
sutured to it (Figure 47-7). Care must be taken to avoid mak-
ing the wrap too tight and causing an obstruction. Results are
summarized in Table 47-7.

Ivalon Sponge

The Ivalon (polyvinyl alcohol) sponge wrap operation, first
described in 1959 by Wells,50 is currently the most popular
operation for rectal prolapse in the United Kingdom. The
operation is performed with the patient in the lithotomy posi-
tion and the rectum is mobilized posteriorly down to the lev-
ator ani. Anterior mobilization of the rectum is also
performed. A piece of Ivalon is then placed in the pelvis,
sutured to the presacral fascia with nonabsorbable sutures,
and then wrapped around the rectum which has been retracted
cephalad. The sponge is then sutured to the rectum such that
only three-fourths of the rectum is wrapped (the anterior rec-
tum is left free of the sponge). The peritoneum is then closed
over the sponge excluding it from the peritoneal cavity
(Figure 47-8). In the United States, surgeons have used
praline or Marlex mesh instead of a polyvinyl alcohol sponge

to perform a posterior wrap. Results of posterior wraps are
summarized in Table 47-8.

Laparoscopic Rectopexy

Laparoscopic approaches to the management of full-thickness
rectal prolapse, including rectopexy alone, or in combination
with sigmoid colectomy have been reported to have compara-
ble success rates and morbidity to open surgery, with the
added benefit of shorter hospital stays. These laparoscopic
approaches likely represent the future direction of definitive
operative management.52–55 Heah et al.53 reported on 25
patients, with a mean age of 72 years, who underwent laparo-
scopic rectopexy without resection for management of full-
thickness prolapse. Four of 25 patients (16%) required
conversion to open operation. Morbidity occurred in 3 of 25
patients (12%). There were no cases of recurrent prolapse or
mortality.

Ashari et al.54 reported a 10-year, single-center experience
with laparoscopically assisted resection rectopexy for man-
agement of full-thickness rectal prolapse in 117 patients.
Mortality occurred in 1 of 117 patients (0.8%) and morbidity
in 9%. Seventy-seven of the 117 patients (66%) were fol-
lowed a median period of 62 months. Recurrent full-thickness
rectal prolapse occurred in 2 of 77 patients (2.5%) and
mucosal prolapse occurred in 14 (18%). Operative times
decreased by 39% (from 180 to 110 minutes) over 10 years.

Kairaluoma et al.55 reported a case-controlled comparison
between open and laparoscopic surgery for rectal prolapse
involving 106 patients (53 in each group) and included both
rectopexy alone and rectopexy combined with resection.
Morbidity and mortality were statistically no different
between the laparoscopic group and the open surgery con-
trols. Recurrent full-thickness rectal prolapse occurred in 
6% of the laparoscopic group and 13% of the open surgery
group but this was not statistically significant (P = .186).
Hospital stay was significantly shorter in the laparoscopic
group than in the open surgery controls for both rectopexy
alone and for rectopexy combined with sigmoid colectomy.

Recurrent Prolapse

As discussed previously, recurrence is not uncommon after sur-
gical treatment of prolapse. Depending on the specific initial
therapy selected, recurrent full-thickness rectal prolapse can
occur in more than 50% of patients, although most recent
reports place recurrent prolapse after resection with rectopexy
to be less than 10%. Typically, perineal operations for prolapse
have a higher risk of recurrence compared with abdominal
approaches. Over a 30-year period, Hool et al.56 reported recur-
rent rectal prolapse in 24 of 234 patients (10%). Nine of the 24
recurrences occurred after an initial perineal operation and 15
of 24 recurrences occurred after an initial abdominal approach.

When full-thickness rectal prolapse recurs, it is important
to reevaluate the patient for both constipation and other
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TABLE 47-5. Results of abdominal rectopexy and sigmoid colectomy

No. of Recurrence Mortality Morbidity 
Authors patients (%) (%) (%)

Watts et al.36 102 1.9 00 04
Husa et al.37 48 09 02.1 00
Sayfan et al.38 13 00 00 23
McKee et al.39 09 00 00 00
Luukkonen et al.40 15 00 06.7 20
Canfrere et al.41 17 00 00 —
Huber et al.42 39 00 00 7.1

TABLE 47-6. Results of abdominal rectopexy

Authors No. of patients Recurrence (%) Mortality (%)

Loygue et al.43 140 3.6 01.4
Blatchford et al.44 42 02 00



pelvic floor abnormalities in order to tailor the management
to address those issues. Therefore, patients with recurrent
prolapse will require evaluation in the anorectal physiology
laboratory with manometry and defecography. Patient
comorbid conditions will also have an important role in treat-
ment selection, as was likely the case in selecting the initial
operation.
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FIGURE 47-7. Mesh rectopexy (Ripstein). A Posterior fixation of sling on one side. B Sling brought anteriorly around mobilized rectum. 
C Sling fixed posteriorly on the opposite side. D Sagittal view of the completed rectopexy. (From Beck and Whitlow.3 Copyright 2003 
by Taylor & Francis Group LLC (B). Reproduced with permission of Taylor & Francis Group LLC (B) in the format Textbook via Copyright
Clearance Center).

TABLE 47-7. Results of Ripstein procedure

No. of Recurrence Mortality Morbidity 
Authors patients (%) (%) (%)

Ripstein and Lanter45 289 00 00.3 —
Gordon and Hoexter46 1111 02.3 - 16.6
Eisenstadt et al.47 30 00 00 13.3
Tjandra et al.48 134 08 00.6 21
Winde et al.49 35 00 00 28



A major consideration in determining the best surgical
option to treat the recurrent prolapse is the residual blood sup-
ply of the remaining large bowel. Any patient who has under-
gone a prior rectal or sigmoid resection with anastomosis
requires very careful evaluation before undergoing a second-
ary procedure. The initial operative procedure performed for
prolapse has a dominant role in determining the selection 

of the next operation. In such patients, the obvious risk to a
secondary resection is ischemia to the segment of large intes-
tine between two anastomoses.

Recurrent full-thickness rectal prolapse can be successfully
managed using the same operative options applied to initial dis-
ease. Reports in the literature place successful treatment of
recurrence at between 85%–100%.57,58 Unfortunately, although
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FIGURE 47-8. Ivalon (polyvinyl alcohol) sponge rectopexy (Wells). A Polyvinyl sponge being fixed to the sacrum. B Sponge in place before
fixation to the rectum. C Incomplete encirclement of the rectum anteriorly with the sponge sutured in place. (From Beck and Whitlow.3

Copyright 2003 by Taylor & Francis Group LLC (B). Reproduced with permission of Taylor & Francis Group LLC (B) in the format
Textbook via Copyright Clearance Center).



most authors indicate the initial operative technique, the
recurrence, and the secondary operative technique, they fail to
adequately describe their rationale for selection of the second-
ary procedure. For that reason, there is very little data upon
which to base an intelligent treatment decision for management
of recurrent prolapse. There is no specific algorithm available
that can be applied to select the best operation for treating
recurrence, except that many reports suggest treating young
patients using an abdominal approach and elderly patients
using a perineal approach. The treating surgeon is left to make
an individualized recommendation from the options that are
summarized in Table 47-9. Also, the bowel dysfunction associ-
ated with prolapse, including constipation and diarrhea, is
largely unimproved after correction of the recurrence.56–58

Fengler et al.57 reported the results of managing recurrent
full-thickness rectal prolapse in 14 patients who had initially
undergone perineal rectosigmoidectomy (10), anal encir-
clement (2), Delorme procedure (1), and anterior resection
(1). The average length of time to recurrence was 14 months.
Salvage operations performed to manage the recurrence
included: redo perineal rectosigmoidectomy (7), abdominal
rectopexy (1), resection + rectopexy (2), Delorme procedure
(1), anal encirclement (1). Patients were followed for 50
months after treatment for their recurrence. One patient died
from an unrelated problem. Among the 13 remaining patients,
no patient experienced a re-recurrence of the prolapse.
Successful management of the recurrent prolapse failed to
resolve fecal incontinence in three patients.

Pikarsky et al.58 reported on 27 patients with recurrent 
full-thickness rectal prolapse. Initial operations included:
abdominal rectopexy (7), Delorme procedure (7), perineal
rectosigmoidectomy (7), anal encirclement (4), and resection
rectopexy (2). Operations performed for recurrence
included: perineal rectosigmoidectomy (14), resection rec-
topexy (8), rectopexy (2), pelvic floor repair (2), and Delorme
procedure (1). Re-recurrence of prolapse occurred in 4 of 27
(15%) after a median follow-up period of 24 months.

If the patient has undergone an initial perineal rectosig-
moidectomy, then a repeat perineal rectosigmoidectomy or
abdominal rectopexy can be safely performed. However, in
such cases, abdominal rectopexy with sigmoid colectomy
should be avoided because of the risk of ischemia to the
retained rectal segment. For those patients who have under-
gone prior abdominal rectopexy but who now have recurrent
prolapse, a redo abdominal rectopexy is an acceptable
approach.

Solitary Rectal Ulcer Syndrome and Colitis 
Cystica Profunda

Solitary rectal ulcer syndrome (SRUS) and colitis cystica pro-
funda (CCF) are uncommon conditions frequently associated
with rectal prolapse.59 SRUS is a clinical condition character-
ized by rectal bleeding, copious mucous discharge, anorectal
pain, and difficult evacuation. Despite its name, patients with
this condition can have single, multiple, or no rectal ulcers.
When present, the ulcers usually occur on the anterior rectal
wall just above the anorectal ring. Less frequently, they may
occur from just above to 15 cm above the dentate line. Ulcers
usually appear as shallow with a “punched out” gray-white
base surrounded by hyperemia.

Cystica profunda is a benign condition characterized by
mucin-filled cysts located deep to the muscularis mucosae.
Although cysts can occur in any segment of the digestive tract
submucosa, they are most frequent in the colon and rectum.
When these lesions are found in the colon or rectum they are
called CCF and appear as nodules or masses on the anterior
rectal wall. Patients can be asymptomatic (with the lesions
identified on screening endoscopy) or complain of rectal
bleeding, mucous discharge, or anorectal discomfort. Most
will admit to difficulty with bowel movements. CCF is a
pathologic diagnosis whose most important aspect is to dif-
ferentiate it from colorectal adenocarcinoma. This prevents
unnecessary radical operations.

CCP and SRUS are closely related diagnoses and some
authors consider them interchangeable. The etiology of these
conditions remains unclear, but a common feature is chronic
inflammation and/or trauma. The inflammation may result
from inflammatory bowel disease, resolving ischemia, or
trauma associated with internal intussusception or prolapse of
the rectum, direct digital trauma, or the forces associated with
evacuating a hard stool.

In symptomatic patients, an endoscopic evaluation of the
distal colon and rectum will reveal the lesions described
above. Defecography documents intussusception in
45%–80% of patients. The differential diagnosis of both CCF
and SRUS includes: polyps, endometriosis, inflammatory
granulomas, infectious disorders, drug-induced colitides, and
mucus-producing adenocarcinoma. Differentiation among
these entities is possible with an adequate biopsy. Biopsies
obtained via a rigid proctoscope, or an endoscopic snare exci-
sion, may be necessary to obtain enough tissue for an accurate
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TABLE 47-8. Results of Ivalon sponge operation

No. of Recurrence Mortality Morbidity 
Authors patients (%) (%) (%)

Sayfan et al.38 16 00 00 12.5
Luukkonen et al.40 15 00 00 13.3
Novell et al.51 31 3 00 19

TABLE 47-9. Management options for recurrent rectal prolapse

Initial operation Options for management of recurrence

Perineal rectosigmoidectomy Redo perineal rectosigmoidectomy
Abdominal rectopexy (avoid resection)

Abdominal rectopexy Redo abdominal rectopexy 
(±sigmoid colectomy)

Perineal rectosigmoidectomy
Abdominal rectopexy Redo abdominal rectopexy (±re-resection)

+ resection Avoid perineal rectosigmoidectomy



diagnosis. CCF is characterized pathologically by mucous
cysts lined by normal columnar epithelium located deep to the
muscularis mucosae. The overlying mucosa may be normal or
ulcerated and the submucosa surrounding the cysts is fibrotic
and contains a mixed inflammatory infiltrate. In adenocarci-
noma, the epithelium is dysplastic and the surrounding stroma
is reactive.

Treatment is directed at reducing symptoms or preventing
some of the proposed etiologic mechanisms. Conservative
therapy (high fiber diet and modifying bowel movements to
avoid straining) will reduce symptoms in most patients and
should be tried first. Patients without rectal intussusception
should be offered biofeedback to retrain their bowel func-
tion.60 Pharmacologic therapy has had limited success, but is
reasonable to try before embarking on surgery. If symptoms
persist, a localized resection may be considered in selected
patients.61 Those suitable for localized resection should be
significantly symptomatic, be good surgical risks, and have
localized, accessible areas of disease. Patients with prolapse
are considered for surgical treatment [abdominal rectopexy,
segmental resection and rectal fixation, perineal proctectomy
(Altmeier), or a mucosal proctectomy (Delorme)]. Those
without prolapse may be offered excision which varies from a
transanal excision to a major resection with coloanal
pullthrough.

Conclusion

Optimum management of patients with rectal prolapse
requires careful patient evaluation for synchronous functional
bowel disorders. Although the precise etiology of rectal pro-
lapse remains unclear, the condition is frequently associated
with constipation and straining and, intuitively these coexist-
ing symptoms seem to have a role in the development of pro-
lapse in many patients. Management of any associated
constipation, either medically or by the addition of sigmoid
colectomy, seems important to the ultimate outcome of treat-
ment, although it remains unclear as to whether successful
management of constipation results in a lower risk of recur-
rent prolapse. Fecal incontinence is a frequent complication
of full-thickness rectal prolapse; unfortunately, successful
treatment of the prolapse results in only a 50% chance of
improvement in preexisting fecal incontinence.

Operative management can be divided into abdominal
approaches and perineal approaches. Generally, abdominal
rectopexy, with or without resection, has a higher morbidity
but a much lower risk of recurrence than perineal rectosig-
moidectomy. Selection of the best specific procedure for a
given patient remains highly individualized, at the physician’s
discretion, and depends on variables such as the patient’s gen-
eral medical condition, comorbid disorders, the presence of
incontinence or constipation, and any prior surgery for pro-
lapse. Typically, the clinician balances the risk of recurrent
prolapse against the operative morbidity (e.g., abdominal

rectopexy versus perineal rectosigmoidectomy). Therapeutic
options such as anal encirclement and placement of mesh are
not routinely performed in the United States given the
reasonably good results achieved with either abdominal rec-
topexy (±sigmoid colectomy) or perineal rectosigmoidec-
tomy. Laparoscopic rectopexy with or without sigmoid
colectomy seems to be both safe and effective and will likely
replace open abdominal surgery in the management of rectal
prolapse. At this time, it is unclear whether laparoscopic rec-
topexy is more effective and is as safe as perineal recto-
sigmoidectomy for elderly, high-risk patients.

SRUS and CCF are uncommon colorectal conditions asso-
ciated with prolapse. As benign conditions, efforts are
directed to establishing the diagnosis, excluding malignancy,
and treating symptoms. A directed history, physical examina-
tion, and endoscopic biopsy will confirm the diagnosis.
Therapy to modify bowel movements and habits has had the
most success. If these measures fail, surgical therapy to
correct rectal prolapse or locally excise the lesions may be
considered.
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One of the most common complaints voiced to internists, gas-
troenterologists, and colon and rectal surgeons alike is that of
constipation. Patient definitions of constipation are so vari-
able that the term itself is meaningless and focused question-
ing regarding the patient’s actual bowel habits is mandatory.
To facilitate research into and treatment of constipation and
other functional bowel disorders, a multinational panel of
experts was convened in Rome, Italy. The Rome criteria for
the diagnosis of constipation requires two or more of the
following for at least 3 months:

● Straining more than 25% of the time
● Hard stools more than 25% of the time
● Incomplete evacuation more than 25% of the time
● Two or fewer bowel movements per week

Sonnenberg and Koch1 described the enormity of the problem
in the United States in 1989. These authors estimated that four
million people in the United States complain of frequent con-
stipation, a prevalence rate of 2%. Complaints of constipation
are two to three times more common in women than men and
complaints increase with increasing age. The incidence of con-
stipation is also higher in nonwhites than whites, in people
from a lower socioeconomic and educational status, and in the
southern United States. A more recent study in elderly residents
of Olmstead County in Minnesota further underscored the
enormity of the problem.2 Talley et al. found that nearly one in
two women and one in three men over the age of 65 either had
complaints of constipation or took laxatives. The magnitude of
the problem requires the colon and rectal surgeon to understand
the causation of constipation, be facile with the tests used in the
evaluation of the constipated patient, and be able to recommend
both medical and surgical therapies when appropriate.

Etiology

Constipation can be secondary to a long list of conditions and
medications (see Table 48-1). Physiologically, a number of
complex interactions are necessary for the development of

formed stool, the passage of stool through the colon, and the
elimination of the stool bolus. Evaluation of the constipated
patient must include investigation into all of the factors poten-
tially responsible for constipation.

Diet affects the size, consistency, and frequency of bowel
movements. Dietary intake of fiber is highly correlated with
stool bulk. Inhabitants of countries with higher fiber intake
pass more voluminous stool than those in countries with a
lower intake of dietary fiber. Inhabitants of Western countries
typically ingest inadequate amounts of fiber, secondary to
reliance on processed grains. Because colonic distension
triggers peristalsis, bulkier stools are a stronger and more effi-
cient stimulus for colonic propulsion than smaller stools.

As noted, female gender is associated with a higher preva-
lence of constipation. Knowles et al.3 reported that of 2004
patients evaluated by transit study at three European tertiary
referral centers for intractable constipation, 92% were
women. No definitive explanations exist for the gender differ-
ence seen, although hormonal influences and pelvic anatomy
have been suggested.

Many medical conditions are recognized to affect bowel
function. Hypothyroidism and diabetes, lupus and sclero-
derma, neurologic illness, immobilization, and psychiatric
disease are but a few of a long list of medical maladies
associated with increased rates of constipation and should be
considered as a source of constipation during evaluation.
Mechanisms of dysfunction include alteration in motor func-
tion of the gut and autonomic neuropathy as seen in hypothy-
roidism and diabetes mellitus, respectively. Hirschsprung’s
disease and Chagas’ disease alter the function of the colon
through damage to the enteric nervous system. Connective
tissue disorders alter the functionality of intestinal smooth
muscle. Colonic stricture secondary to carcinoma, inflamma-
tory bowel disease, radiation, or endometriosis can cause
colonic obstruction. Medications for the management of com-
mon disorders such as hypertension promote the development
of constipation. Opiate and anticholinergic use, as well as
laxative abuse, is associated with constipation. Opiates
decrease the propulsive activity of the colon through



activation of mu-opiate receptors found on neurons of the
enteric nervous system.

Evaluation

The evaluation of the patient complaining of constipation
begins with a detailed history. Specific details of the patient’s
complaints—stool size, frequency, consistency, ease and effi-
cacy of evacuation—should be noted. Also important to note
are the age at onset of symptoms, diet and exercise details,
medical history, surgical history, and medication. Query into
psychiatric illness and sexual and physical abuse must be per-
formed, because they are associated with defecation difficul-
ties. Symptoms of pelvic floor dysfunction involving the
urinary tract should be ascertained. A patient diary of dietary
intake, defecation frequency, stool consistency, and any asso-
ciated symptoms can be very helpful to both the patient and
the medical provider.

Physical examination will likely be unremarkable.
Abdominal distension or the presence of a mass may be
noted. Rectal examination should involve a clinical evaluation
of resting tone and the ability to voluntarily contract and relax
the anal sphincter. Evaluation for pelvic floor dysfunction
such as perineal descent with straining, the presence of a rec-
tocele or cystocele, and the volume and consistency of stool
in the rectal vault should be noted.

The evaluation of the patient with symptoms of constipa-
tion that do not respond to a trial of diet and medical therapy
begins with the elimination of a structural bowel obstruction
via colonoscopy or barium enema. Once obstruction has been
eliminated as the cause of constipation symptoms, colonic
transit time should then be assessed.

The purpose of the radiographic evaluation of the patient
with constipation complaints is to identify conditions that may
require treatment paradigms other than diet and medication
therapy. Specifically, slow-transit constipation (colonic inertia)
and pelvic floor outlet obstruction are entities that may be bet-
ter treated with surgery and biofeedback, respectively.
Evaluation of upper gastrointestinal motility, colon motility,
and the mechanism of defecation is currently possible. When
combined with anal manometry, a picture of a patient’s ability
to propel and eliminate stool can be generated.

Colonic transit time can be estimated via marker studies or
through scintigraphy. The precise technique chosen depends
on availability and whether one desires a global or more pre-
cise measurement of transit. The most widely available tech-
nique for determining colonic transit uses radiopaque
markers and radiographs of the abdomen. The concept of
assessing transit using markers was first developed by Hinton
et al.,4 modified by Martelli et al.,5 and further simplified by
Metcalf et al.6

To obtain a global assessment of whether or not patients
have slow-transit constipation, the technique requires the
patient to refrain from all enemas, laxatives, and most med-
ications for 2 days before the ingestion of 24 radiopaque
markers. The patient is required to ingest 30 g of fiber daily
during the test and must continue to refrain from taking med-
ication and laxatives. An abdominal radiograph is obtained on
the fifth day. The distribution and the number of markers
present in the colon are noted. Eighty percent of normal
patients will have passed all the markers by 5 days. If the
markers are found to have accumulated in the rectum, outlet
obstruction is suggested. If the markers remain scattered
throughout the colon and more than 20% of the markers
remain in the colon after the fifth day after ingestion, colonic
inertia can be diagnosed.

A more precise assessment of transit delay can be obtained
by having the patient ingest radiopaque markers on three
sequential days while following the same instructions and
obtaining a radiograph on the fourth and seventh day (see
Figure 48-1). The number and distribution of the markers are
tabulated and totaled. The resultant numeric values can then
be compared with the established value for normal controls.
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TABLE 48-1. Factors associated with constipation

Lifestyle
Inadequate fluid intake
Inadequate fiber intake
Inactivity
Laxative abuse

Medications
Anticholinergics
Antidepressants
Calcium channel blocker anti-HTN
Iron
Opiates

Medical illness
Neurologic

Spinal cord dysfunction/damage
Parkinson’s disease
Multiple sclerosis

Endocrine/metabolic dysfunction
Diabetes mellitus
Hypothyroidism
Electrolyte abnormalities
Uremia
Hypercalcemia
Porphyria

Psychological
Depression
Anorexia
Psychiatric illness
Sexual abuse

Colonic structure/function
Cancer
Crohn’s disease
Irradiation
Endometriosis
Hirschsprung’s disease
Chagas’ disease

Pelvic floor abnormality
Nonrelaxing puborectalis
Anal stenosis
Rectocele/enterocele



The mean colon transit time through the entire colon in men
has been shown to be 31 hours in males and 39 hours in
women. Patients with normal transit constipation will have a
colon transit time that is in the normal range (<65 hours in
95% of men, <75 hours in 95% of women).

Scintigraphic evaluation of colonic transit has been
described, and although not as widely available, is useful in
the assessment of transit in the colon and proximal gut.7

Transit times obtained through scintigraphy are generated by
following the passage of a radiolabeled meal. Small bowel
and gastric emptying rates can also be estimated with this one
examination. Normal small bowel transit is between 90 and
120 minutes.

Outlet obstruction suggested on a marker study can be fur-
ther characterized through defecography. Defecography facil-
itates visualization of the mechanism of defecation.
Nonrelaxing puborectalis or a large rectocele can both be
identified on a defecogram.8

Anal manometry reveals the absence of the rectoanal
inhibitory reflex and therefore suggests the presence of
Hirschsprung’s disease. Balloon expulsion testing performed
during manometry can add to the reliability of the diagnosis
of pelvic floor outlet obstruction caused by nonrelaxation of
the puborectalis muscle.9 Anal electromyography is performed

in conjunction with manometry. The recruitment of puborec-
talis muscle fibers during defecation simulation indicates the
entity of nonrelaxing puborectalis outlet obstruction.

Assessment of upper gastrointestinal motility is appropriate
in patients who are demonstrated to have slow-transit consti-
pation. Patients with generalized motility disturbances and
colonic inertia have less favorable results after surgical inter-
vention than patients with colonic inertia alone.10 Small
bowel transit time may be measured scintigraphically as men-
tioned above or with a lactulose hydrogen breath test. The
principle of this examination is that hydrogen produced
through lactulose fermentation only occurs in the colon. If
one records the time from ingestion of lactulose to hydrogen
production, small bowel transit time can be inferred.

Medical Treatment of Constipation

Therapy of the constipated patient should begin with patient
counsel. It is sage advice to help the patient understand that a
daily bowel movement is not requisite to good health. All
providers should strive to decrease patient anxiety over the act
of defecation. The elimination of malignancy and mechanical
causes of symptomatology, performed for the evaluation of
constipation, often goes far in this regard.

Simple measures that can influence the passage of colonic
content are increasing physical activity and fluid intake.
Exercise, even gentle walking, can facilitate the elimination of
stool. Fluid intake can cause the stool to be softer and easier to
pass. Medications that promote constipation should be elimi-
nated or substituted with alternatives that are less constipating.

Lack of dietary fiber intake is a major factor in the develop-
ment of constipation symptoms. Bulk-forming agents are a
first-line therapy in the prevention and treatment of constipa-
tion. Bulk-forming agents facilitate an increase in the size of
the stool bolus as well as make the stool softer. Bulking agents
facilitate these changes by delivering a mass of nondigestible
substrate to the colon and, because of their hydrophilic nature,
facilitate the absorption and retention of fluid. Bulk laxatives
are derived from the nondigestible components of plants or are
synthetic methylcellulose derivatives. Common bulk agents
are psyllium (Metamucil, Konsyl), methylcellulose (Citrucel),
and calcium polycarbophil (FiberCon). Side effects of fiber
therapy include bloating and flatulence. A dietary intake of
20–30 g of nonstarch polysaccharide is generally recom-
mended to minimize symptoms of constipation.

Osmotic laxatives are a class of medications that promote
the accumulation of large volumes of fluid in the colon lumen
through the delivery of osmotically active molecules into the
small and large bowel. The osmotically active particles can be
derived from sugars or salts. Sorbitol and lactulose are exam-
ples of sugar-based osmotic agents. Lactulose is broken down
in the colon yielding the production of fatty acids, hydrogen,
and carbon dioxide. Cautery in the presence of these gases
can cause an explosion.
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FIGURE 48-1. Marker study revealing colonic inertia.



Osmotic laxatives can also be based on nonabsorbable ions,
frequently derived from magnesium or phosphate. Examples
are magnesium hydroxide (milk of magnesia) or sodium
phosphate (Fleets Phospho-soda). Caution must be exercised
in patients with renal insufficiency because hypermagnesemia
can result. Polyethylene glycol–based products are used in
many bowel-cleansing regimes. Chronic use can lead to elec-
trolyte disturbances and dehydration.

Colonic irritants are a class of agents that diminish consti-
pation through stimulation of colonic motility. Anthracene
derivatives include senna and cascara and are found in
Senokot and Peri-Colace. Long-term anthracene intake can
generate a characteristic brown discoloration of the mucosa
called pseudomelanosis coli. There is some debate whether
long-term intake of anthracene laxatives increases the risk of
colon cancer. Bisacodyl is another irritant and can be found in
the agent Dulcolax. Long-term use of anthracene irritants
may lead to poor colon function and such use is therefore
discouraged. However, there is little objective evidence to
support this belief.

Mineral oil and docusate sodium (Colace) are laxatives that
act through the manipulation of the composition of stool.
Mineral oil coats the stool bolus, preventing fluid absorption
from it. Docusate sodium lowers the surface tension at the
stool water interface, allowing greater penetration of the stool
with fluid.

Enemas and suppositories are used to stimulate a
bowel movement. Strategies include promotion of defeca-
tion through distension (saline enema), rectal irritation (soap-
suds, bisacodyl), or physical softening of the stool (glycerine).

Colonic Inertia

Colonic inertia, also called slow-transit constipation, repre-
sents a severe functional disturbance of colonic motility, which
results in significant disability to the patient. Patients with
colonic inertia, similar to patients with normal transit consti-
pation and patients with outlet obstruction, exhibit infrequent
defecation and may experience abdominal pain, bloating, nau-
sea, difficulty with and incomplete evacuation of stool. Only a
very small percentage of patients with constipation actually
have colonic inertia. The diagnosis of colonic inertia requires
the documentation of abnormal colonic transit (>20% of
ingested markers present and scattered throughout the colon
on day 5 of colonic transit time testing). Patients with consti-
pation are often highly motivated to relieve their symptoms.
Many are very willing to undergo surgery. Total abdominal
colectomy (TAC) for colonic inertia is only appropriate for
patients with documented abnormalities in colonic transit.
TAC entails the risk of abdominal operation and intestinal
anastomosis. Persistent or recurrent constipation, progression
to small bowel inertia, and fecal incontinence may occur after
TAC with ileorectal anastomosis and must be explained to the
patient. Precise evaluation of colonic motility and pelvic floor

function is critical in the identification of patients that truly
exhibit colonic inertia and have the highest probability to ben-
efit from surgical intervention. A review of the outcomes of
surgical intervention for colonic inertia follows.

Lane11 reported the results of surgical intervention for the
elimination of constipation in 1908, and described the resolu-
tion of constipation symptoms through the removal of the
abdominal colon in two-thirds of patients. Lane performed his
series of operations without the benefit of manometry,
transit studies, or defecography. Remarkably, he was able to
state that if the abdominal colon was not removed, symptoms
could recur.

Dr. Lane’s words speak volumes. “In the earliest cases in
which I removed the greater part of the large bowel the symp-
tom demanding it was pain, usually in the caecum, splenic
flexure, or sigmoid. Though I was aware of the associated
symptoms of autointoxication I did not operate for their
removal, nor was I aware that the excision of the large bowel
would result in their complete disappearance. I only became
conscious of this result after the removal of the large bowel.
And the comparatively abrupt change which ensued during
the few days following the operation was almost startling. The
recognition of the immense advantages which these miserable
people obtained from the removal of the large bowel then
induced me to operate also in cases where pain was not nec-
essarily such a marked feature, but where life was becoming
a burden through the misery and distress induced by the
autointoxication and its result . . . . At first I was satisfied in
most cases to remove the large bowel as far as the splenic
flexure, as I believed that the risk of the operation was
reduced by leaving the descending colon and sigmoid, for
these structures being vertically placed I did not expect that
material would accumulate in them above the junction of the
ileum and rectum. I found, however, that many of those in
whom I left them complained, after a lapse of time, of symp-
toms which I was able to attribute to distension of the
descending colon and sigmoid with gas. Therefore I excised
the residual bowel in many such cases of incomplete resection
and took away the entire large bowel with the exception of the
rectum in all primary operations.”

Multiple trials have recently reported the long-term results
of TAC for colonic inertia. Pikarsky et al.12 from the
Cleveland Clinic Florida identified 50 patients that had under-
gone TAC for colonic inertia between 1988 and 1993. Thirty
were available for telephone interview designed to assess
bowel function, concomitant use of any antidiarrheal medica-
tions, postoperative complications, persistence or develop-
ment of preoperative symptoms such as pain or bloating, and
overall satisfaction. The mean follow-up was 106 months
(range, 61–122 months). Remarkably, all 30 patients reported
the outcome of surgery as “excellent.” The average number of
bowel movements per day was 2.5 (1–6). Twenty percent of
patients required admission for small bowel obstruction and
half of these patients required laparotomy for obstruction
(10%). Two patients (6%) required assistance with bowel
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movements despite operation. Two patients (6%) needed
antidiarrheal medication to reduce bowel frequency.

Long-term follow-up has also recently been reported by
Webster and Dayton13 from the University of Utah. Their ret-
rospective review identified 55 patients who underwent TAC
for colonic inertia. Eighty-seven percent were female and the
average age was 40. Postoperatively, 8% experienced a bowel
obstruction. “Good” or “excellent” results were reported by
89% of patients. “Poor” results were reported by 11% of
patients. The mean stool frequency per day was three at
12 months from surgery. Verne et al.14 from the University of
Florida identified 13 patients who underwent TAC for colonic
inertia between 1983 and 1987. Seven patients had an ileosig-
moid anastomosis and six an ileorectal anastomosis. The
overall number of bowel movements per week increased from
0.5 to 15 ± 4.5 postoperatively.

The Mayo Clinic reported their long-term results of TAC
for colonic inertia in 1997.15 Seventy-four patients were iden-
tified as having had a TAC. Fifty-two had slow-transit consti-
pation alone and twenty-two had colonic inertia and pelvic
floor dysfunction. These twenty-two underwent pelvic floor
retraining followed by surgery. Similar to most other studies,
90% of patients had a “good” or improved quality of life. All
patients could pass stool spontaneously. Nine percent of
patients developed a small bowel obstruction. There was no
difference in the surgical outcome of patients who required
pelvic floor retraining and surgery when compared with the
group that required surgery alone.

FitzHarris et al.16 from the University of Minnesota
addressed the question of whether the increase in bowel
movements experienced by patients with colonic inertia that
undergo TAC resulted in an improved quality of life. Patients
were sent a survey that inquired about bowel function and
included a gastrointestinal quality-of-life index. Gastro-
intestinal quality-of-life index scores were correlated with
specific functional outcomes. Eighty-one percent of patients
were at least “somewhat” pleased with their bowel movement
frequency, but 41% cited abdominal pain, 21% incontinence,
and 46% had diarrhea at least some of the time. Five percent
of patients had recurrent or persistent constipation and 17%
underwent lysis of adhesions for small bowel obstruction. No
correlation was found between frequency of bowel move-
ments and quality-of-life scores. If offered subtotal colectomy
again, 93% of patients stated they would accept. These
authors concluded that although the vast majority of
patients were no longer constipated, a significant number had
persistent or new adverse symptoms.

Knowles et al.17 in 1999 published a thorough review of the
outcome of colectomy for slow-transit constipation. All series
published in the English language through 1999 including 10
or more patients treated with colectomy for colonic inertia
were included in the review. Thirty-two studies between 1981
and 1998 met entry criteria. The authors noted that the median
rate of success in these studies was 86% with a range between
39%–100%. The authors of the review revealed that no study

was controlled with respect to the outcome from other
surgical or medical interventions. Although not every study in
the review commented on each potential functional outcome
variable, many patterns of postoperative problems were
identified. Fecal incontinence was reported in 16 series with a
median incidence of 14% (range, 0%–52%). Persistent
abdominal pain was reported in 14 series. A 41% median
incidence of abdominal pain was identified, with a range
between 0%–90%. Recurrent constipation was reported in
15 series with a median incidence of 9% (range, 0%–33%).
A permanent ileostomy was created in 5% of patients because
of poor functional outcome (0%–28%).

Despite consistently increasing stool frequency, TAC to
treat colonic inertia does not guarantee a successful functional
outcome. Furthermore, even extensive preoperative work-up
does not ensure patient satisfaction. In their study of
21 patients diagnosed with slow-transit constipation via colon
transit studies, anal manometry, defecography, pelvic floor
electromyography, and determination of small bowel transit
time, Mollen et al.18 found a satisfaction rate of 52% after
1 year. They appropriately caution against the promiscuous
use of colectomy to treat functional constipation. Operations
other than TAC with ileorectal anastomosis have been pro-
posed in the treatment of colonic inertia. Segmental resection
has the theoretic advantage of reducing diarrhea and fecal
incontinence. In a consecutive series of 28 patients with slow-
transit constipation as determined by scintigraphic transit
study that were subsequently treated with segmental colec-
tomy, 23 patients were pleased with the outcome.19 The
median follow-up in this study was 50 months. The median
stool frequency increased from one to seven per week.
Incontinence was unchanged. Similarly in a study from China
using right or left colectomy to treat transit abnormalities of
either the right or left colon, 37 of 40 patients followed for
2 years had improvement of their symptoms without diarrhea
or incontinence.20 Three of the 40 patients experienced recur-
rent constipation that ultimately required TAC with ileorectal
anastomosis. Because the follow-up time of these studies is
short and the ability to define segmental colonic transit inex-
act, TAC remains the most widely accepted surgical treatment
option in the treatment of colonic inertia. Historically,
patients having segmental colectomy have had poor results.21

Proctocolectomy with ileoanal pouch reconstruction has
been described as a salvage operation for patients with recur-
rent constipation after subtotal colectomy with ileorectal
anastomosis for slow-transit constipation. The number of
patients that have had pouch reconstruction for salvage after
subtotal colectomy has been quite small. Keighley et al.22

reported the results of eight patients who underwent such rad-
ical surgery. Four of these eight ultimately required pouch
excision for recurrent constipation. Proctocolectomy as initial
treatment for slow-transit constipation and rectal inertia has
recently been explored.23 Two of 15 patients required pouch
excision within 18 months because of intractable pelvic pain.
Significant improvement in lifestyle scores were recorded in
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the categories of physical function, social function, pain, and
general health for the group during the follow-up period.

A difficult subgroup of patients with slow-transit constipa-
tion to treat is those with concomitant pelvic floor dysfunction.
Bernini et al.24 from the University of Minnesota evaluated
16 patients who had a combination of colonic inertia and non-
relaxing pelvic floor as diagnosed by transit marker study,
electromyography, and defecography. All patients completed
preoperative biofeedback training and could demonstrate
relaxation of the pelvic floor musculature. Despite biofeed-
back training, difficult evacuation persisted. Postoperatively,
43% of patients had complete resolution of symptoms of con-
stipation or difficult evacuation. Eighteen percent complained
of diarrhea and incontinence of liquid stools. Six of the 16
patients complained of incomplete evacuation. The authors
concluded that subtotal colectomy could improve some symp-
toms in patients with colonic inertia and nonrelaxing pelvic
floor, however, incomplete evacuation persisted in a signifi-
cant number of patients. Almost half were dissatisfied with
their surgery.

Irritable Bowel Syndrome

Irritable bowel syndrome (IBS) is a disorder in which patients
have abdominal discomfort and altered bowel habits that defy
explanation by identifiable organic pathology. Although there
is overlap between patients in this category and those
described in the previous section, this diagnosis is more inclu-
sive because patients can have constipation or diarrhea. There
are no specific tests to identify this disorder. Rather, it is a
diagnosis of exclusion, and remains a clinical diagnosis. The
most recent consensus of the clinical features of IBS is known
as the Rome criteria and was reached at the conference
described earlier. These criteria were reached to standardize
the diagnosis of this disorder for both research purposes and
clinical practice.25 The Rome criteria for a clinical diagnosis
of IBS are listed in Table 48-2. In essence, patients must have
chronic symptoms that include abdominal pain relieved by
defecation and or associated with a change in the consistency
or frequency of stools. These symptoms are variably associ-
ated with mucorrhea and/or abdominal bloating.

Population-based studies in Western countries report an
overall prevalence of IBS of 10%–20%.26 With the exception
of Hispanics in Texas and Asians in California, who may have
a lower rate, the prevalence is similar in Western minority
populations.27,28 Some studies suggest that the incidence may
be lower in Asian countries and Africa. In Western countries,
women are 2–3 times more likely to develop IBS than men; in
India, this phenomenon is reversed.29 The prevalence seems to
be lower in the elderly. Retrospectively, many patients report
childhood symptoms, and 50% of patients have symptoms
before age 35.30 The incidence in Western countries is
1%–2% per year.

It has been recognized for many years that there are a vari-
ety of disorders associated with a clinical diagnosis of IBS.
These include nonulcer dyspepsia, fibromyalgia, chronic
fatigue syndrome, dysmenorrhea, urinary tract symptoms,
and psychiatric disorders. Patients who undergo physician
evaluation for IBS tend to have increased scores for depres-
sion, anxiety, somatization, and neuroticism on standardized
tests, although no specific pattern of personality traits in
patients has been identified. Patients with IBS who present for
evaluation are at least twice as likely to meet criteria for psy-
chiatric disorders as patients with organic disease. The most
frequent of these disorders are depression and generalized
anxiety. Interestingly, individuals with clinical symptoms of
IBS who do not seek medical care have a similar prevalence
of psychiatric disorders as the general population.31 This sug-
gests that the psychiatric disorder may be more important in
healthcare-seeking behavior than as an etiologic agent of the
syndrome.

It has been estimated that only 10% of patients with IBS
symptoms consult a physician for evaluation or treatment of
their symptoms. With the exception of Indians, women are
more likely than men to present for physician evaluation. The
socioeconomic impact of this disorder is significant. There
are estimated to be 3.5 million physician visits in the United
States, and IBS is the most common diagnosis in gastro-
enterologist practice. Patients with IBS have more work
absenteeism, more physician visits, and report a lower quality
of life.32

The current theories regarding the pathophysiology of IBS
are of a complex interaction between altered gut motility and
or visceral hyperalgesia and neuropsychopathology. Many
studies measuring myoelectric activity in the colon have
demonstrated abnormalities in patients with IBS. Normal
colonic myoelectric activity consists of background slow
waves with superimposed spike potentials. Bueno et al.33

demonstrated increased long spike bursts in patients with
constipation and irregular short spike bursts in patients with
diarrhea. Myoelectric studies in the small bowel have demon-
strated shorter intervals between the migrating motor com-
plex, which is, of course, the predominant interdigestive small
bowel motor pattern.34 Patients with IBS have variations in
the colonic slow wave frequency and a blunted late peaking
postprandial response of spike potentials in the colon. Transit
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TABLE 48-2. Rome criteria for IBS

Abdominal pain or discomfort characterized by the following:
Relieved by defecation
Associated with a change in stool frequency
Associated with a change in stool consistency

Two or more of the following characteristics at least 25% of the time:
Altered stool frequency
Altered stool form
Altered stool passage
Mucorrhea
Abdominal bloating or subjective distension



studies in the small bowel have demonstrated delayed meal
transit in patients with constipation-predominant IBS and
accelerated meal transit in patients with diarrhea-predominant
IBS.35,36 These studies and others suggest an underlying gen-
eralized hyperresponsiveness of smooth muscle in patients
with IBS.

Visceral hyperalgesia seems to be another component of
this disorder. Studies measuring the perception of gut disten-
sion using various techniques have demonstrated abnormally
low sensitivity in both the small and large bowel.37,38 It seems
that patients with a diagnosis of IBS have both an increased
awareness of gut distension, and experience such distension
as painful at lower volumes and pressures as normal subjects.
This is especially in response to rapid distension.39 Although
there has been some argument regarding a reporting bias in
patients with IBS (i.e., routinely reporting pain at lower sub-
jective intensities than normal controls), such differences do
not account for all of the sensory abnormalities seen.40

Furthermore, patients with IBS have widened dermatomal
referral pain patterns than normal controls from gut disten-
sion.41 This visceral hypersensitivity is not associated with a
somatic hypersensitivity.42 It is thought that patients with IBS
may have sensitization of the intestinal afferent nociceptive
pathways in the spinal cord.

The central nervous system modulates gut function for
optimal digestive function. The limbic system, medial pre-
frontal cortex, amygdala, and hypothalamus communicate
emotional changes to the gut via the autonomic nervous sys-
tem. In turn, signals from the gut to the brain can effect reflex
regulation and mood states.43 Recent studies have suggested
that patients with IBS may process visceral afferent input in
the central nervous system in an abnormal way and this
response may be modified by attentional factors such that
stress, anxiety, and prior unpleasant life events increase the
perception of painful events.44–46 On a biochemical level,
patients with IBS have been demonstrated to have increased
hypothalamic corticotropin-releasing factor in response to
stress, as well as an exaggerated colonic motility response.47

The relationship between psychopathology and IBS is not
clear. As noted previously, patients with IBS have a higher
incidence of panic disorder, major depression, anxiety disor-
der, and hypochondriasis than normal populations.48 In addi-
tion, they report a higher prevalence of physical or sexual
abuse.49 Two-thirds of patients with IBS report the onset of
gastrointestinal complaints with an axis 1 disorder.50

In summary, patients with IBS have been demonstrated to
have abnormal gut motility, visceral hyperalgesia, and neu-
ropsychologic abnormalities. In a particular patient, any of
these factors may predominate, but all may be involved and
they are not mutually exclusive. An understanding of these
abnormalities has led to the emergence of new possibilities in
the pharmaceutical treatment of this syndrome.

The altered stool habits reported by patients with IBS can
be constipation, diarrhea, or alternating constipation and diar-
rhea. Constipation can be described as hard and/or infrequent

stools, or painful defecation requiring laxative use. Diarrhea
is usually described as small volume, frequent, urgent, and
watery stool. Diarrhea when present is often postprandial in
nature. Usually patients have either constipation or diarrhea
alone, however, alternation between each can be present.
Abdominal pain is usually perceived as diffuse, and is most
common in the lower abdomen, especially on the left. Sharp
pain may be superimposed on a more chronic duller compo-
nent. Pain may be precipitated by meals and is often relieved
by defecation. Patients often report increasing bloating and
gas through the daytime hours, which may or may not be
associated with objective evidence. Mucorrhea, either white
or clear, is often reported. Patients with IBS are more likely to
report upper gastrointestinal symptoms of nausea, vomiting,
and heartburn. Overall symptoms may be worse in times of
stress. Symptoms that are not typical of IBS that should alert
the clinician to organic disease include: onset in middle age or
older, progressive or nocturnal symptoms, anorexia, weight
loss, fever, hematochezia, painless diarrhea, or steatorrhea.

Although there are emerging novel medications for IBS
that may prove useful, much current medical therapy depends
heavily on reassurance. Explanation and patient education
have an important role in the management of this chronic dis-
order. Treatment strategies depend not only on the type of
symptoms present but their severity and chronicity.

Fiber supplementation may improve symptoms of either
constipation or diarrhea, although studies are inconclusive
because of a strong placebo effect. Many physicians believe
that polycarbophil-based bulking agents may be tolerated bet-
ter than psyllium-based compounds because of an exacerba-
tion of bloating symptoms in some patients with the latter.
Similarly, ingesting more water, avoiding caffeine and
legumes are all reasonable patient advice.

As noted above, treatment strategies are symptom directed.
Currently available and widely used pharmacologic agents for
patients with diarrhea-predominant IBS include anticholin-
ergic medications, nonabsorbable synthetic opioids, and
tricyclic antidepressants.

Anticholinergics inhibit intestinal smooth muscle depolar-
ization at the muscarinic receptor. These include dicyclomine
hydrochloride (Bentyl) and hyoscyamine sulfate (Levsin).
Either has been shown to decrease fecal urgency and pain.
Nonabsorbable synthetic opioids, which are frequently used
as antidiarrheals act via peripheral mu-opiate receptors.
Diphenoxylate hydrochloride with atropine (Lomotil) or lop-
eramide (Imodium) inhibit intestinal motility and prolong
transit through the gut. They also reduce visceral nociception
via afferent pathway inhibition. They improve stool fre-
quency, urgency, and consistency. Tricyclic antidepressants
such as amitriptyline (Elavil) and imipramine (Tofranil) have
also been evaluated in off-label use in very low doses for a
visceral analgesic effect. Either medication increases orocecal
transit time, reduces abdominal pain, mucorrhea, and stool
frequency. These results are at subtherapeutic doses for the
treatment of depression.
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Novel treatments that have been introduced more recently
for patients with diarrhea-predominant IBS include the sero-
tonin (5-HT3) agonist Alosetron (Lotronex). This drug
inhibits activation of nonselective cation channels that modu-
late the enteric nervous system. It has been approved only for
women with severe diarrhea-predominant symptoms of IBS
who have not responded to conventional medication. It has
been demonstrated to improve abdominal pain and decrease
diarrhea in such patients.51 Alosetron was temporarily
removed from the market by the Food and Drug
Administration because of serious and unpredictable side
effects including colonic ischemia and toxic megacolon.
Cilansetron is another 5-HT3 antagonist currently undergoing
testing. This medication shows promise for relief of symp-
toms in both male and female patients with diarrhea-predom-
inant IBS.52

For patients with constipation-predominant IBS who do not
respond to fiber supplementation (20 g/day) or do not tolerate
it, osmotic laxatives such as milk of magnesia, sorbitol, or
polyethylene glycol may be tried.

A novel pharmacologic agent that is currently available is
the serotonin (5-HT4) agonist, Tegaserod. Tegaserod is a par-
tial 5-HT4 agonist and accelerates transit in the small bowel
and colon. It has been demonstrated to be useful in improving
constipation and improving global IBS symptoms in women
with constipation-predominant IBS.53

Other novel agents undergoing evaluation primarily for
symptoms of pain include clonidine (alpha-adrenergic ago-
nist), fedotozine (kappa opioid agonist), and ammonium
derivatives (antimuscarinic and neurokinin-receptor antago-
nist). Of these, fedotozine is clinically available for this indi-
cation and has shown to be helpful in reducing symptoms of
pain in patients with IBS.54

An adjunctive therapy to medication is psychological treat-
ment. This is appropriate when there is evidence that stress or
psychologic factors are contributing to an exacerbation of
symptoms, or patients have failed to respond to medical treat-
ment. A clear explanation of the rationale for such treatment
is important in patient acceptance of such therapy.
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Pelvic floor disorders are relatively common entities in clini-
cal practice. These disorders can include abnormalities of
bowel storage, bowel emptying, regional pain, and anatomic
abnormalities. This chapter will review the anatomic abnor-
mality of rectocele and the group of regional anorectal pain
disorders.

Rectoceles

Rectoceles are a nonpainful, poorly understood disorder with-
out a gold standard for diagnosis. Rectoceles occur almost
exclusively in women, particularly women who are vaginally
parous. The relationship between anatomy and function in the
distal rectovaginal region has not been studied adequately and
there are significant gaps in medical and surgical knowledge.

A common clinical definition of rectocele is abnormal rec-
tovaginal anatomy that allows the rectum to be in direct con-
tact with the vaginal serosa without an intervening layer.
Usually, rectoceles are diagnosed when rectovaginal support
abnormalities are observed during physical examination.
There may be protrusion of the posterior vaginal wall beyond
the hymen with or without strain effort. Using the interna-
tionally validated staging system for pelvic organ prolapse,1

the distal-most posterior vaginal wall is 3 cm from the hymen.
In rectocele formation, this normal anatomy is lost and the
distal posterior vaginal wall moves closer toward the hymen
or may protrude outside the hymen.

The differential diagnosis for this physical finding includes
other abnormalities of vaginal attachment, usually the vaginal
apex (with or without the uterus). Differences in physical
examination techniques affect the degree of prolapse that is
detected. The side-lying or prone jackknife examination that
is favored by many colon and rectal surgeons is sufficient to
detect some forms of prolapse; however, the standing strain-
ing vaginal examination provides the best opportunity to
determine the full extent of anatomic abnormalities.
Gynecologic surgeons have placed more focus on repair of
the vaginal apex, which then provides secondary resolution of

the distal vaginal support defect for many women. Another
important differential diagnosis includes abnormalities in per-
ineal support, including severe atrophy or denervation of the
levator muscles. Abnormalities in these muscles allow the
genital hiatus to widen significantly, causing the vaginal
opening to appear larger. This is often referred to as a pseudo-
rectocele.

Some specialists use fluoroscopy as an aid to physical diag-
nosis (Figure 49-1). There is little literature regarding these
techniques, the lack of a “gold standard” diagnosis has limited
progress in this field. It is clear, however, that the finding of
“rectocele” in asymptomatic women during fluoroscopic
examination should not prompt surgical repair. Moreover,
review of fluoroscopically recorded defecation has demon-
strated significant variability in the movement of the distal
rectovaginal wall in normal women. The promptness and
completeness of defecation are probably more important than
the maximum excursion of the anterior rectal wall.

Isolated rectoceles are distinctly uncommon and virtually
always occur in the presence of a significant defecation disor-
der. The decision to surgically readdress rectocele must be
carefully considered after a full evaluation of the symptoms
that are being attributed to the abnormal anatomy.

The symptoms of rectocele are believed to be stool trap-
ping, difficult defecation, and vaginal protrusion of the poste-
rior vaginal wall. Rectoceles are not painful and reports of
pain should prompt the physician to seek other diagnoses. It
is widely appreciated that many women with relatively large
“rectoceles” have no symptoms attributable to this finding.
They are able to conduct all pelvic functions without diffi-
culty, including sexual function, and bowel storage and emp-
tying. Other women with minimal abnormalities on physical
examination may report great bother from difficult defecation
and stool trapping. In the absence of severe symptoms or find-
ings, the recommended primary intervention is generally
attention to optimize stool consistency. For many affected
women, this requires appropriate amounts of fiber, adequate
hydration, and improved toileting habits. In certain centers,
allied health professionals such as nurses and/or occupational



or physical therapists can assist the surgeon with these impor-
tant behavioral changes. Biofeedback to establish pelvic floor
outlet relaxation during defecation may be helpful.

When symptoms are persistent despite appropriate atten-
tion to stool consistency, surgical treatment may be consid-
ered. The goal of the surgery should be clearly stated by the
surgeon and clearly understood by the patient. Mismatch of
goals in this area of poorly understood physiology are com-
mon. For example, a patient may not mind the bulge at all, but
she is greatly bothered by the need to manually assist her
defecation with her hand. Although surgery may be quite
effective at relieving her abnormal anatomy, the symptom res-
olution for hand-assisted defecation is much lower. The
planned surgery will not be considered successful by the
patient (and therefore by the surgeon) unless the bothersome
symptom that prompted the surgery is finally relieved. Honest
surgeons will recognize that surgery has significant limita-
tions in relief of certain forms of defecation disorders, but is
reasonably effective at normalizing anatomy.

Preoperative testing should include age and risk-appropriate
cancer screening (e.g. colonoscopy). Pudendal terminal motor
latency testing has no role in selection of patients for rectocele
surgery. Defecography may be helpful in documenting failure
of the puborectalis muscle to relax during attempted defeca-
tion and to establish the presence or absence of internal intus-
susception as a cause of outlet obstruction of the rectum.

A variety of surgical options are available. The surgeon’s
belief about the etiology of the rectocele typically determines
the technique selected. Gynecologists favor an approach
aimed at reinforcement and perineal reattachment of the nor-
mal intervening layer of rectovaginal tissue. There are only
two randomized surgical trials.2,3 Both of these studies report
that the transvaginal approach is superior to the transanal
route. Whereas some have argued that there is a distinct
fascia,4 others refute this. More recently, gynecologists have
begun supplementing this tissue with a wide variety of graft
materials, although no materials have been proven superior to
repair without graft.

Colon and rectal surgeons may approach rectocele from a
transanal approach, focusing attention on the capacious rectal
vault, and reducing it with pursestring or placating sutures.
Sehapayak5 reported a case series of 355 patients who had a
transanal rectocele repair treated with a technique similar to
mucosal prolapse. Symptoms attributable to the rectocele were
recorded pre- and postoperatively. This technique focuses on
abnormalities within the bowel wall itself. A similar tech-
nique, described by Khubchandani et al.,6 also includes exci-
sion of the mucosa. Validated outcome assessment of this
technique is pending. Block7 has described a frequently used
approach, restricted to midlevel or midvaginal rectocele. The
technique in this case series has not yet been tested in a ran-
domized surgical trial. Transanal stapled reduction of the ante-
rior rectocele has recently been evaluated for safety and
feasibility but efficacy in a randomized trial is pending.

There is a paucity of literature addressing the symptoms
that are appropriately attributed to rectocele, indications for
rectocele surgery, the optimal outcome measures after sur-
gery, and the durability of optimal surgical outcomes. This
is regrettable given the frequency with which this surgery is
performed in American women.8

Unsuccessful rectocele repair can occur when either
anatomy or symptoms are not corrected. Additional problems
may occur when new symptoms arise. One very troubling
postoperative complication can be dyspareunia, which in some
women can completely preclude sexual activity and destroy
intimacy. All operations in the distal posterior vagina and per-
ineum may cause new-onset dyspareunia, and this risk should
be disclosed to patients during the negotiation of the informed
consent. Recurrent anatomic problems that do not seem to be
triggered by abnormal bowel function may be attributable to a
widespread abnormality of pelvic support, such as vaginal api-
cal prolapse (with or without a uterus). Physical examination
of vaginal supports in the standing straining position is essen-
tial and strongly recommended even before a first surgery.
A combined gynecologic-colorectal-urologic approach is
sometimes needed to address the combination of issues.

Patients who experience initial resolution of anatomy and
symptoms may experience relapse if the behavioral program
to optimize stool consistency and toileting is not followed.
Severe constipation is not a distal rectovaginal problem and it
is not reasonable to expect rectocele repair to resolve this
symptom. Continued attention to underlying disorders, such
as severe constipation, is necessary to preserve optimal recto-
cele repair.

Pelvic Pain Syndromes

Epidemiology

Chronic pelvic pain is not an infrequent cause for medical
consultation. The prevalence of chronic pelvic pain in the
female population is estimated to be 3.8%. This is similar to
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FIGURE 49-1. This is a typical fluoroscopic appearance for a rectocele
(R). The protrusion is distal with a normal anal opening and proximal
rectum. Other support abnormalities are also seen in the bladder (B).



the prevalence of back pain or asthma. It accounts for about
10% of all visits to gynecologists.9 A North Carolina survey
of primary care practices found that 39% of women complain
of pelvic pain.10 In a telephone toll of about 18,000 United
States households, the Gallop Organization reported that 16%
of women surveyed complained of chronic pelvic pain.11

Although pelvic pain is more common in women, it is cer-
tainly not confined to the female gender. In a United States
survey of functional gastrointestinal disorders, the prevalence
of functional anorectal pain was 11.1% of the male and 12.1%
of the female respondents to the survey.12 In a United States
survey of physician visits between 1990 and 1994, there were
two million healthcare visits per year associated with the
diagnosis of prostatitis.13 Ninety percent of patients with the
diagnosis of prostatitis do not have bacterial prostatitis. In
1998, a National Institutes of Health consensus conference
designated a new term to encompass these patients—Type III
chronic prostatitis/chronic pelvic pain syndrome.14 In a study
of patients with CPPSIII, they were found to have significant
differences in muscle spasm, increased tone, and pain on pal-
pation of the muscles of the pelvic diaphragm.15

The role of the specialist in the care of these patients is to
eliminate intrinsic disorders of the genitourinary and gas-
trointestinal organs in the pelvis and, if none are found, to

treat the pain. The more common pain syndromes are
described below. An algorithm for the management of these
patients is depicted in Figure 49-2.

Levator Syndrome

Levator syndrome is but one of the symptom complexes in the
broader category of chronic pelvic pain or chronic idiopathic
rectal pain. It is a pattern that was recognized and described
in the 1930s and will be discussed as a separate entity. The
rigor with which the syndrome is defined varies greatly and
thus leads to some confusion. Simpson16 reported the symp-
tom complex first in 1859, but Thiele,17 in 1936, described it
in more detail and attributed the symptoms to spasm of the
pelvic floor musculature.

The term coccygodynia has been applied to this symptom
complex in the early descriptions. It has also been referred to
as piriformis syndrome, puborectalis syndrome, diaphragma
pelvis spastica, and pelvic tension myalgia. Grant et al.,18 in
one of the largest modern series of cases, described it as pain,
pressure, or discomfort in the region of the rectum, sacrum,
and coccyx that may be associated with pain in the gluteal
region and thighs. They made the observation that pressure 
on the coccyx was rarely painful and regarded the label of
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FIGURE 49-2. Algorithm for management of chronic anorectal pain.



coccygodynia as incorrect. Other observers have noted the
radiation of the pain to the vagina in women and the associa-
tion with the feeling of incomplete evacuation.19

The prevalence of this symptom complex in the general
population is approximately 6%.12 It is more common in
women. The Committee on Functional Anal/Rectal Disorders
at a conference to develop diagnostic criteria for Functional
Gastrointestinal Disease (Rome II)20 described the pain of
levator syndrome as a vague, dull ache or pressure sensation
high in the rectum, often worse with sitting or lying down,
that lasts for hours to days. They differentiated between a
“highly likely” diagnosis in patients with these symptoms in
which posterior traction on the puborectalis reveals a tight
levator ani musculature and tenderness or pain, and a “possi-
ble” diagnosis if only the symptoms are present. These
diagnoses should be entertained only after the presence of
alternative diseases are excluded with careful physical
examination, endoscopy, and ancillary studies such as
defecography, ultrasound, computed tomography, or mag-
netic resonance imaging (MRI).

The utility of electromyography, anal manometry, and
pudendal nerve studies has not been established. No consis-
tent abnormalities in any of these tests have been demon-
strated in the majority of patients.21,22

A wide variety of treatments have been described. Thiel
first recommended digital massage. The massage was given
daily for 5 or 6 days. Grant et al.18 used two to three massages
2–3 weeks apart, combined with heat and diazepam, and had
good results in 68% of the patients and moderate improve-
ment in 19%. Poor results were obtained in 13%. A small
number of these patients were salvaged with injection of
methylprednisolone and lidocaine into the puborectalis sling
or “rectal divulsion under anesthesia.” (Manual dilation of the
anal sphincter, a procedure no longer recommended by this
group). (Salvati EP, personal communication.)

Kang et al.23 described a series of 104 patients in which
transanal injection of triamcinolone rendered 37% of patients
pain free. Thirty-five percent experienced a greater than 50%
reduction in pain. Several investigators have tested electrogal-
vanic stimulation of the levator muscles via a transrectal
probe. The electrical stimulation induces fasciculation and
eventual fatigue in the spastic muscles. There is quite a bit of
variance in the schedule of treatments as well as length of
follow-up in the reported series. The percentage of patients
with excellent or good results varies from 19% to 91%.19,24–29

Biofeedback has been used with some success. Both
Grimaud et al.30 and Heah et al.31 reported small series of
patients who had excellent results with biofeedback. Gilliland
et al.32 reviewed a larger series of patients with levator-type
pain with biofeedback, 37% of whom also had constipation.
One-third of the patients noted improvement. The presence or
absence of constipation did not seem to matter. The poorer
results in the larger series may well be a reflection of a dif-
ferent patient population. Epidural lidocaine and steroid
injections were used in a small number of patients with

chronic intractable rectal pain, but had no long-term effect on
these patients who exhibited levator spasm as part of their
pain syndrome. It did, however, sort out those patients who
had no initial relief of their pain at the time of injection. These
patients were considered to have pain from a high central,
autonomic, or psychogenic origin.

Other modalities have been used for chronic pelvic pain,
although not in the narrowly defined group with levator syn-
drome. Static magnetic field therapy33 and pulsed magnetic
stimulation34 seem to have some salutary effect. Electrical
sacral nerve stimulation, which has been used for voiding dis-
orders and fecal incontinence, has also successfully reduced
the severity of pain in patients who were broadly character-
ized as having chronic pelvic pain.35 Investigators using lin-
early polarized near-infrared irradiation have also reported
some success in participants with intractable anorectal pain.36

Anxiety and depression have been associated with chronic
pelvic pain syndrome and these conditions should be consid-
ered in the comprehensive approach to the management of
these patients with pelvic pain.37

Coccygodynia

Coccygodynia, although may be part and parcel of the whole
group of pelvic floor musculoskeletal problems, is distin-
guished by the distinct pain evoked with pressure or manipu-
lation of the coccyx. Several rare tumors of the sacrum or
sacral nerve structures have been demonstrated in patients
with coccygodynia.38–40 The condition has also been attrib-
uted to trauma, avascular necrosis, or referred pain from a
prolapsed lumbar disk.41,42 When no obvious explanation was
available, it often was attributed to a psychosomatic manifes-
tation of hysteria or depression. Although coccygectomy was
popular at one time, in recent times, it has generally been
regarded as ill conceived by most surgeons. Wray and his
group43 from Leicester studied a group of 120 patients with
coccygodynia. They randomized them between treatment
with injections of methylprednisolone and bupivacaine alone
or injections and manipulation of the coccyx under general
anesthesia. Injections alone were successful in 60% and injec-
tions plus manipulation was successful in 85% of the patients
in that arm of the study. The 23 patients who failed either of
these two treatments came to coccygectomy and 21 of 23 had
a good result, suggesting that this operation may not be inap-
propriate in those patients who have failed a trial of less inva-
sive therapy. This success rate with coccygectomy is similar
to that reported in two other retrospective series.44,45

Proctalgia Fugax

Proctalgia fugax, as the name implies, is a fleeting pain in the
area of the rectum lasting no more than a minute or two. The
pain is too transient to study very well, but, presumably, it is
secondary to spasm of the rectum itself or muscular compo-
nents of the pelvic floor. In a British survey of a healthy
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population, 14% of the patients reported that this phenomenon
occurred at least once a year and 5% reported the phenomenon
more than six times per year.46 Kamm et al.47 has described a
family with a hereditary internal anal sphincter myopathy in
which the proctalgia fugax was a very frequent occurrence.

The role of the physician in these cases is mainly to assure
the patient that this is not a symptom of any serious disorder.
The use of perianal nifedipine in the same doses and method
as for anal fissure and hypertrophic internal anal sphincter
may be of benefit. There are no randomized trials to docu-
ment improvement.

Pudendal Neuralgia

Pudendal neuralgia is a symptom complex, which is manifest
by chronic pelvic/perineal pain in the distribution of one or
both pudendal nerves. It may be manifest as vulvodynia,
orchalgia, proctalgia, or prostatodynia. The pain patterns
overlap with those of levator syndrome, coccydynia, and ure-
thral syndrome. It is attributable to compression or entrap-
ment of the pudendal nerve and often is positional in nature.
Some have also attributed disordered defecation to pudendal
nerve entrapment and have reported resolution with nerve
decompression.48 This diagnosis should be entertained if
there is a history of trauma, either a distinct episode or
chronic perineal trauma such as seen in cyclists or rowers.49

The pudendal nerve arises from S2, S3, and S4 of the sacral
plexus. The nerve leaves the pelvis beneath the piriformis
muscle through the greater sciatic foramen. It then passes on
to the sacrospinous ligament medial to the ischial spine and
reenters the pelvic cavity. While beneath the levator ani mus-
cles, it runs ventrally through Alcock’s canal, a thickening of
the obturator internus fascia. In the ischiorectal fossa, it gives
off an inferior rectal and perineal branch. The two docu-
mented sites of pudendal nerve entrapment are between the
sacrotuberous and sacrospinous ligament and in the pudendal
(Alcock’s) canal. Antolak et al.50 have hypothesized that
many patients with chronic pain have induced hypertrophy of
the pelvic muscles caused by athletic activities in their youth,
which has in turn caused remodeling of the ischial spine and
rotation of the sacrospinous ligament and nerve compression.
The diagnosis of pudendal neuralgia is supported by repro-
duction of the pain with pressure on the ischial spine although
this is not a constant finding. Pudendal nerve latency is often
prolonged when it is tested. Nerve block under computed
tomography51 or ultrasound guidance52 has been used to sort
out those patients who would likely benefit from neurolysis.
Mauillon et al.53 surgically decompressed the pudendal nerve
in 12 patients after evaluating them with a nerve block under
computed tomography guidance. After 21 months of follow-
up, three patients were completely relieved of their pain and
one slightly improved. Eight patients remained in pain. In the
three patients who were completely relieved of their pain, the
nerve block had eliminated their pain for 2 weeks on two
separate occasions. Pain relief was obtained with nerve block

in only one of the nine patients in whom nerve decompression
was unsuccessful.

Conclusion

Various benign anorectal conditions may cause considerable
trouble for patients. A stepwise, scientifically sound approach
to the evaluation and treatment of these disorders may offer a
prompt diagnosis and treatment. Referral of patients who con-
tinue to suffer despite the physician’s best treatment efforts is
encouraged.
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Until recently, there has been a relatively slow adoption of
laparoscopic colectomy into the surgeon’s practice. The per-
sistence of the learning curve, the modest advantages
reported, and the concerns regarding the safety of laparo-
scopic resection for curable colon cancer are but a few of the
reasons that the percentage of laparoscopic colorectal proce-
dures has not dramatically increased. With the publication of
the several large prospective, randomized trials for colon can-
cer, however, there seems to be a renewed interest in mini-
mally invasive procedures for the colon and rectum. This
chapter will review these issues and provide a current assess-
ment of the field for the common disease processes to which
laparoscopic techniques have been applied.

Learning Curve

Laparoscopic colorectal surgery has met with certain chal-
lenges that distinguish it from other minimally invasive pro-
cedures. In comparison to laparoscopic cholecystectomy, the
surgeon performing laparoscopic colectomy has to work in
multiple quadrants of the abdomen. This requires a better
understanding of depth perception and proprioception. A
coordinated team consisting of a surgeon, an assistant, and
often a camera person is required. All three must work
together along with the nursing and anesthesia teams. The
surgeon may also need to work in reverse angles to the cam-
era. All of these combined add to the complexity of the pro-
cedure and result in the need to perform a number of cases
before the surgeon and surgical team will become proficient.
Numerous previous studies have evaluated the “learning
curve” of laparoscopic colectomy.1–3 It is estimated that with
conventional laparoscopic techniques and instruments that the
learning curve for laparoscopic colectomy is at least 20 cases
and more likely 50 cases.

Recent publications have suggested the learning curve is
more than 20 cases. In a prospective, randomized study of col-
orectal cancer in the United Kingdom, the “CLASICC” trial,
surgeons had to perform at least 20 laparoscopic resections

before they were allowed to enter the study.4 The study began
in July 1996 and was completed in July 2002. Despite the
surgeons’ prior experience, the rate of conversion decreased
from 38% to 16% over the course of the study, suggesting that
a minimum of 20 cases may not be enough to reach the
plateau of the “learning curve.” In the COLOR trial from
Europe,5 another recent prospective randomized study for
colon cancer that required a prerequisite experience in laparo-
scopic colon resection before surgeons could enter patients
into the study, surgeon and hospital volume were directly
related to a number of operative and postoperative outcomes.
The median operative time for high-volume (>10 cases/year)
hospitals was 188 minutes compared with 241 minutes for
low-volume (<5 cases/year) hospitals, and likewise conver-
sion rates were 9% versus 24% for the two groups. High-
volume groups also had more lymph nodes in the resected
specimens, fewer complications, and shortened hospital stay.
These two recent studies would suggest that the learning
curve is clearly greater than 20 cases and that surgeons need
to perform a minimum yearly number of procedures to main-
tain their skills.

The difficulty with the broad application of laparoscopic
colectomy is that most general surgeons perform fewer than
50 segmental colon resections per year. In a review of 2434
general surgeons who were taking the recertification exami-
nation for the American Board of Surgery, all of whom sup-
plied their operative lists from the previous year, most
surgeons performed fewer than 20 colon resections in 1 year.6

In fact, the mean number of colon resections performed by a
surgeon was 11. Even at the 90th percentile, only 23 colec-
tomies were performed by a surgeon in a single year. If the
average surgeon performs 11 resections and only half are eli-
gible for a laparoscopic approach, assuming a learning curve
of 40 cases, it would take a surgeon 8 years to feel comfort-
able performing laparoscopic colectomy. Most surgeons can-
not afford to go through such a learning curve. Either the
learning curve will need to be shortened, as some have
suggested by the use of hand-assisted laparoscopic (HAL)
techniques, or we will need to limit the performance of



laparoscopic colectomy to surgeons who perform a greater
number of colon resections per year.

Conversions

The rates of conversion are inconsistent in the literature, with
reports as low as 0% to as high as 48%. Most series report the
need to convert in 10%–25% of cases. Although surgical pro-
ficiency would likely decrease the need to convert, this is
counterbalanced by the surgeon’s desire to perform more com-
plex cases. Several patient- and disease-related factors such as
obesity, prior abdominal surgery, acuity of inflammation (i.e.,
abscess and fistula formation), tumor bulk or contiguous
involvement, and disease location, may also affect the rate of
conversion. Obesity, defined as a body mass index >30 kg/m2,
was once considered a relative contraindication for a laparo-
scopic colon resection. For a surgeon early in their learning
curve it should probably remain a relative contraindication.
However, once more experience is gained by the surgeon, sev-
eral current reports have demonstrated that obesity itself in not
a contraindication to a minimally invasive approach.7–9 For
inflammatory conditions such as Crohn’s disease and divertic-
ulitis, the presence of an abscess or fistula may result in the
need for conversion in up to 50% of cases.10,11 More recent
studies of laparoscopic surgery involving enteric fistulae sug-
gest a conversion rate of 25%–35%.12–14 The presence of a fis-
tula or small abscess is not a contraindication to a minimally
invasive approach, but should alert the surgeon to consider a
variation in operative approach if obstacles cannot be over-
come. Conversion from a laparoscopic to conventional resec-
tion should not be viewed as a failure of the laparoscopist. It is
difficult to predict based on preoperative studies which cases
cannot be completed laparoscopically. More crucial than the
rate of conversion is the time spent before conversion. An ini-
tial laparoscopic survey may quickly identify a complex
process, allowing a speedy alteration in the operative plan. If
the approach is expeditiously changed, little additional time or
costs need be incurred. Earlier reports suggested a poorer out-
come for patients who required conversion; however, more
recent studies, including a recent presentation of the COST
trial results, suggest that if conversion is made early the out-
come of converted cases is similarly matched with patients
undergoing conventional surgery.15,16 The goal is to perform a
preemptive conversion once it is determined the case cannot be
completed laparoscopically, rather than a reactive conversion
to a complication that occurred because of adverse conditions
that the surgeon could have avoided.

Outcomes

In comparison to conventional colectomy, the proposed bene-
fits of laparoscopic colectomy include a reduction in postop-
erative ileus, less postoperative pain and concomitant
reduction in the need for analgesics, an earlier tolerance of

diet, a shortened hospital stay, a quicker resumption of normal
activities, improved cosmetic results, and possibly preserva-
tion of immune function. This is offset by a prolongation in
operative time, the cost of laparoscopic equipment, and the
learning curve of these technically challenging procedures.
When reporting the outcomes of laparoscopic colectomy,
there is however, a natural selection bias when comparing
conventional and laparoscopic cases. More complex cases are
generally not suitable for a laparoscopic approach and there-
fore are performed “open.” Also, in many series the results of
the successfully completed laparoscopic cases are compared
with conventional cases and the cases converted from a
laparoscopic to conventional procedure. Few studies, with the
exception of the larger prospective, randomized studies, leave
the “converted” cases in the laparoscopic group as part of the
“intention to treat” laparoscopic group. This clearly intro-
duces selection bias. In addition, there is wide variability in
the types of laparoscopic procedures performed, the reporting
of results, and cultural variations in patient management.

Although the results of prospective, randomized trials are
becoming more available, the majority of studies of laparoscopic
colectomy are retrospective case control series or noncompara-
tive reports. The conclusions regarding patient outcomes, there-
fore, must come from the repetitiveness of the results rather than
the superiority of study design. For any one study, the evidence
is weak, however collectively, because of the reproducibility of
results by a large number of institutions, even with different
operative techniques and postoperative management parame-
ters, the preponderance of evidence favors a minimally invasive
approach with respect to postoperative outcomes. Also, the
prospective, randomized studies that are available corroborate
the findings demonstrated in nonrandomized studies.

Operative Time

Nearly all the comparative studies provide information
regarding operative times. The definition of the operative time
may vary with each series, and there may be different groups
of surgeons performing the laparoscopic and conventional
procedures. With the exception of a few reports, nearly all
studies demonstrated a prolonged operative time associated
with a laparoscopic procedure. In prospective, randomized
trials, the procedure was approximately 40–60 minutes longer
in the laparoscopic groups. As the surgeon and team gain
experience with laparoscopic colectomy, the operating times
do reliably decrease, but rarely do they return to the compa-
rable time for a conventional approach.

Return of Bowel Activity and 
Resumption of Diet

Reduction in postoperative ileus is one of the proposed
major advantages of minimally invasive surgery. Nearly all of
the historical and prospective studies comparing open and
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laparoscopic colectomy have shown a statistically significant
reduction in the time to passage of flatus and stool. Most series
demonstrate a 1- to 2-day advantage for the laparoscopic
group. Whether the reduction of ileus relates to less bowel
manipulation or less intestinal exposure to air, or some other
factor, during minimally invasive surgery remains unknown.

In clinical studies, it is difficult to eliminate all the biases
of the treating physician and the higher expectations of the
patient undergoing laparoscopic surgery. Psychological con-
ditioning of the patient preoperatively may interfere with an
objective assessment of bowel activity postoperative. To more
formally answer this question, both human and animal stud-
ies have evaluated the return of gastrointestinal motility. Both
canine and porcine models have confirmed an earlier return of
intestinal myoelectric activity after laparoscopic resec-
tion.17,18 Another study in dogs demonstrated a quicker return
to preoperative motility, using radionucleotide techniques in
animals subjected to laparoscopic resection.19 These studies
clearly demonstrate a quicker return of bowel activity without
the subjective bias that may be introduced in clinical studies.

With the reduction in postoperative ileus, the tolerance by
the patient of both liquids and solid food is quicker after
laparoscopic resection. The time to resumption of diet varies
from 2 to 7 days, but in the majority of comparative studies,
this still remains 1–2 days sooner than in patients undergoing
conventional surgery. Again, the physician and patient were
not blinded, which may alter patient expectations. The over-
whelming reproducible data reported in both retrospective
and prospective studies of laparoscopic procedures, however,
do likely favor a reduction of postoperative ileus and
tolerance of liquid and solid diet.

Postoperative Pain and Recovery 
of Pulmonary Function

To measure postoperative pain, a variety of different assess-
ments have been performed to demonstrate a significant
reduction in pain after minimally invasive surgery; some stud-
ies use an analog pain scale, whereas others measure narcotic
requirements. Physician bias and psychological conditioning
of the patients may interfere with the evaluation of postoper-
ative pain. There are also cultural variations in the response to
pain. Three of the early prospective, randomized trials have
evaluated pain postoperatively and all three have found a
reduction in narcotic requirements in patients undergoing
laparoscopic colectomy.20–22 In the COST study,23,24 the need
for both intravenous and oral analgesics was less in patients
undergoing successfully completed laparoscopic resections.
Numerous other nonrandomized studies have shown a
reduction in postoperative pain and narcotic usage.

Closely related to the severity and duration of postoperative
pain is the return of pulmonary function. Adequate pain
management allows the patient to inspire more deeply. After
conventional abdominal surgery, suppression of pulmonary
function is a well-known sequelae. Several studies of

laparoscopic colectomy have evaluated the return of pulmonary
function. In the randomized clinical trial of patients undergoing
surgery for colon cancer from the Cleveland Clinic, preoperative
and postoperative spirometry was performed every 12 hours in
55 patients in the laparoscopic group and 54 patients in the con-
ventional group.20 An 80% recovery of baseline-forced vital
capacity and forced expiratory volume in one second was meas-
ured in each patient. The median recovery for the laparoscopic
group was 3 days which was half the recovery (6 days) seen in
the conventional group. A similarly designed study by Schwenk
et al.22 confirmed these same results. Whether subject to bias,
the results of comparative studies suggest a quicker recovery of
pulmonary function and reduction in postoperative pain in
patients subjected to laparoscopic colectomy.

Length of Stay

The quicker resolution of ileus, earlier resumption of diet, and
reduced postoperative pain have resulted in a shortened length
of stay for patients after laparoscopic resection when com-
pared with traditional procedures. Recovery after conven-
tional surgery has also been shortened by early feeding
practices introduced more recently, but this is not consistent
throughout the literature. In the absence of minimally invasive
techniques, it would seem unlikely that the length of stay
could be further reduced. In nearly all comparative studies,
the length of hospitalization is 1–6 days less for the laparo-
scopic group. In an attempt to minimize the differences
between a conventional midline incision and a laparoscopic
incision, Fleshman et al.25 compared the outcomes of
35 patients whose surgery was performed through a minila-
parotomy (12 cm, mean incision length) with 54 laparoscopic
patients. Outcome was similar for both groups with a mean
day of discharge of 6.9 days (range, 3–15 days) for the mini-
laparotomy group and 6.0 days for the laparoscopic group
(range, 1–15 days). However, when the results of successfully
completed laparoscopic cases (75%) were compared, the
results favored the laparoscopic group (5.3 days; range, 1–14
days). Therefore, despite an attempt to minimize the incision,
the overall length of stay was significantly longer.

Although psychological conditioning of the patient cannot
be helped and likely has a desirable effect, the benefits of
minimally invasive procedures on the overall length of stay
cannot be discounted. The benefit, however, is more likely a
1- to 2-day advantage only. The more recent introduction of
clinical pathways both in conventional and laparoscopic sur-
gery has also narrowed the gap, but seems to be more reliable
in patients undergoing a minimally invasive approach.26,27

Quality of Life and Return to Work

If laparoscopic colectomy results in less postoperative pain
and earlier return to normal activities, then one would antici-
pate that the quality of life after a laparoscopic procedure
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should be improved when compared with conventional proce-
dures. Unfortunately, despite the numerous reports of laparo-
scopic colectomy, few have objectively examined the
patient’s assessment of recovery. In a nonrandomized study,
Psaila et al.28 evaluated the recovery of hand-grip strength and
the patient’s quality of life using an SF-36 symptom score
2 months and 4 months postoperatively. Hand-grip strength,
as a measure of protein loss, recovered more rapidly after
laparoscopic surgery. Using the SF-36 questionnaire, in six of
eight areas of questioning, there was less impairment of
health after laparoscopic colectomy. By 4 months postopera-
tively, this trend persisted, but to a lesser degree. In the COST
study, quality of life was evaluated by three complementary
viewpoints: patient self-reported symptoms, patient self-
reported functional status, and a third more objective meas-
urement scale of compliance to treatment referred to as
Q-TWIST (quality-adjusted time without symptoms of dis-
ease and toxicity of treatment).23 Because of a high conver-
sion rate of 25% in the initial study report, and the “intention
to treat” design of the study, there were no significant differ-
ences between the conventional and laparoscopic groups with
the exception of a global rating score 2 weeks after surgery. In
every category, however, the results of patients who had a
laparoscopically completed procedure were improved com-
pared with conventionally performed procedures and in
laparoscopic patients who required a conversion to open sur-
gery. However, this did not achieve significance. The results
of the CLASICC trial in the United Kingdom found similar
results.4

Only a few studies have assessed the ability of patients
undergoing laparoscopic colectomy to return to work. With
less postoperative pain and reduced narcotic usage, one would
presume that patients undergoing a minimally invasive
approach would return more quickly to normal activities and
employment compared with patients undergoing a conven-
tional resection. In a nonrandomized comparison, patients
undergoing laparoscopic procedure returned to full activities
and to work sooner than matched patients undergoing con-
ventional resection [mean, 4.2 versus 10.5 weeks, 3.8 versus
7.5 weeks, respectively (P < .01 for all)].29

Hospital Costs

One of the proposed disadvantages of laparoscopy is the
higher operative costs related to longer operative times and
increased expenditure in disposable equipment. Whether the
total cost of the hospitalization (operative and hospital costs)
is higher after laparoscopic colectomy is debatable. A case
control study from the Mayo Clinic has looked at total costs
after laparoscopic and open ileocolic resection for Crohn’s
disease.30 Sixty-six patients underwent laparoscopic (n = 33)
or conventional (n = 33) ileocolic resection during the same
time period (10/95–7/99) and were well matched. Patients in
the laparoscopic group had less postoperative pain, tolerated

a regular diet sooner by 1–2 days, and had a shorter length of
stay (4.0 versus 7.0 days). In their cost analysis, despite
higher operative cost, the overall mean costs were $3273 less
in the laparoscopic group. The procedures were performed by
different groups of surgeons at the institution, and although
the surgeon may have introduced biases, this study was under-
taken during the current era of cost containment in which all
physicians are encouraged to reduce hospital stay. Other stud-
ies by Dupree et al.31 and Shore et al.32 have confirmed these
findings with a mean reduction of $438 in costs and $7465 in
hospital charges, respectively, in patients undergoing laparo-
scopic compared with conventional ileocolic resection. The
results are similar for elective sigmoid diverticular resection
with a mean cost savings of $700–$800.33 Clearly, if operative
times and equipment expenditure are minimized, the overall
cost of a laparoscopic resection should not exceed a conven-
tional approach.

Crohn’s Disease

Laparoscopy in the setting of inflammatory bowel disease has
its own set of unique challenges that must be overcome. For
patients with Crohn’s disease, the dissection is hampered by
inflammatory changes in the mesentery, difficulty in assess-
ing bowel involvement and identifying normal anatomic land-
marks, along with the development of associated abscess and
fistulous disease often seen in the Crohn’s patient. For the
ulcerative colitis patient and the patient with isolated Crohn’s
colitis, the challenges are more technical because of the
difficulty in performing laparoscopic total colectomy.

Crohn’s disease of the terminal ileum seems an ideal model
for the application of a minimally invasive approach. The dis-
ease is usually limited to one area of the abdomen and only
mobilization and vascular pedicle ligation are required
laparoscopically. The resection and anastomosis are generally
performed extracorporeally. Patients with Crohn’s are typi-
cally young and are interested in undertaking a procedure that
minimizes incisional scarring. Additionally, because many of
these patients will require reoperation over their lifetime, a
minimally invasive approach is appealing. Early reports of
laparoscopic ileocolic resection showed it to be feasible and
safe, but were typically small nonrandomized uncontrolled
studies. More recent studies (Table 50-1) have a larger expe-
rience in which to draw more meaningful conclusions.35–47

The majority of studies, however, are retrospective case con-
trol series. Most series report the rate of conversion from 10%
to 20% with the mix of complex cases (abscess, fistula, or
reoperative surgery) ranging from 40% to 50%.

As expected, the outcomes after laparoscopically assisted
ileocolic resection for Crohn’s disease mirror those seen in
other studies of laparoscopic colectomy for benign and malig-
nant disease. In comparative studies (Table 50-1), laparo-
scopic ileocolic resection is associated with a quicker return
of bowel function and an earlier tolerance of oral diet. The
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quicker resolution of ileus, earlier resumption of diet, and
reduced postoperative pain has resulted in a shortened length
of stay for patients after laparoscopic resection when com-
pared with traditional procedures. Milsom et al.43 published a
prospective, randomized trial comparing conventional and
laparoscopic ileocolic resection for refractory Crohn’s dis-
ease. Sixty patients were randomized to either conventional or
laparoscopic resection after an initial diagnostic laparoscopy
to assess feasibility of a laparoscopic resection. The results
favor a laparoscopic approach with regard to pulmonary
function, morbidity, and length of stay. There were no appar-
ent short-term disadvantages. All patients had oral intake
withheld for 3 days to evaluate nutritional parameters. This
impacted on the timing of dietary intake and was likely
responsible for a delay in discharge in some patients. The
total length of stay in this randomized study was 1 day shorter
in the laparoscopic group (5 versus 6 days) but did not reach
statistical significance. Had dietary intake not been withheld,
a shortened length of stay of the laparoscopic group might
have achieved significance.

With the loss of tactile sensation, one of the remaining con-
cerns of performing laparoscopic surgery in the patient with
terminal ileal Crohn’s is missing an isolated proximal lesion.
Many patients after ileocolic resection will develop a sympto-
matic recurrence proximal to the ileocolic anastomosis, but
whether patients undergoing a laparoscopic procedure will
present with unrecognized proximal disease remains unclear.
There are now, however, several studies that have reported
recurrence rates after laparoscopic ileocolic resection. In a
recent article, the long-term follow-up (mean 39 months) of
32 patients over 7 years who underwent a laparoscopic ileo-
colic resection were compared with 29 patients undergoing
open resection.46 The rate of Crohn’s recurrence was high but
similar in both groups (48% laparoscopic, 44% conventional)
as was the disease-free interval (24 months). In another recent
review of long-term outcome, Bergamaschi et al.47 reported
the results of 39 laparoscopic and 53 conventional ileocolic
resections with a 5-year follow-up. Recurrent disease was
determined by patient symptoms and confirmed both radi-
ographically and endoscopically in 27% of patients undergo-
ing a laparoscopic procedure and in 29% of patients with a
conventional resection. Interestingly, the incidence of small
bowel obstruction was significantly less in the laparoscopic
group (11% versus 35%, P = .02). This was thought to be the
result of less adhesion formation after a laparoscopic proce-
dure. Laparoscopic ileocolic resection does not seem to offer
any advantage over conventional resection with regard to
symptomatic recurrence, but it also did not lead to a higher
rate of recurrence or discovery of a missed lesion.

Laparoscopic ileocolic resection for Crohn’s disease seems
to be safe and feasible and offers the advantages seen in
other reports of laparoscopic colorectal procedures. For the
inexperienced laparoscopist, the initial uncomplicated termi-
nal ileal resection is an ideal procedure in which to gain
laparoscopic experience. An initial laparoscopic survey

should be performed in the majority of patients with refrac-
tory ileal Crohn’s disease with a low threshold to alternate the
approach if a complex case beyond the skill of the surgeon is
encountered.

Ulcerative Colitis

There are no prospective, randomized studies of laparoscopic
proctocolectomy for ulcerative colitis. The only results avail-
able for analysis are prospective and retrospective case con-
trol studies and noncomparative reports (Table 50-2).48–59

Several reasons likely account for the slow acceptance of
laparoscopic proctocolectomy including the steep learning
curve to performing even segmental colectomy, the technical
challenges of transverse colon resection, and the unfavorable
early reports of laparoscopic total colectomy. The group from
Cleveland Clinic Florida attempted laparoscopic proctocolec-
tomy for patients with ulcerative colitis in the early 1990s and
published several comparative reports.60,61 The results showed
a longer operative time and higher blood loss than matched
open procedures with no apparent benefit. The authors dis-
couraged the use of minimally invasive techniques for
patients requiring total colectomy. This was an appropriate
recommendation during the early era of laparoscopic colec-
tomy. However, with advances in technology and experience
gained with segmental resection, many groups have reevalu-
ated the role of laparoscopic total colectomy for inflammatory
bowel disease.

The majority of reports have shown that laparoscopic total
colectomy and laparoscopic proctocolectomy with and with-
out ileoanal pouch construction are technically feasible and
share the same advantages of minimally invasive surgery as
segmental colonic resection. Laparoscopic proctocolectomy
has been performed in the elective setting, but several groups
have performed laparoscopic total colectomy on an urgent
basis for the patient with unresolving acute colitis. These pro-
cedures, however, are still not recommended for the patient
with toxic colitis.

Even though some groups perform this procedure routinely,
the procedures remain technically challenging with operative
times in the 3- to 5-hour range. In an effort to reduce opera-
tive times, several groups have recently reported the use of
hand-assisted techniques for restorative proctocolectomy.57,59

In a small comparative study from the Lahey Clinic, the effec-
tiveness of the HAL approach was compared with a conven-
tional laparoscopic method in patients undergoing
laparoscopic proctocolectomy.57 Both groups [10 HAL versus
13 standard laparoscopy (SL)] were well matched, with no
differences in age, sex, ASA level, operative indication,
steroid usage, or diagnosis. The results demonstrated no dif-
ferences in incision size (mean 8 cm), operative blood
loss, rate of conversion (HAL 10% versus SL 0%), or com-
plications (HAL 40% versus SL 31%). The operative times
progressively decreased in the hand-assisted group (mean
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247 minutes) while remaining constant in the laparoscopic
group (mean 300 minutes, P < .05) over the period of study.
This 1-hour reduction in operative is significant to the busy
practicing surgeon and may open the door to more surgeons
in performing laparoscopic restorative proctocolectomy.
Another recent study by Nakajima et al.59 showed similar
advantages of hand-assisted total colectomy for ulcerative
colitis. It seems that hand-assisted restorative proctocolec-
tomy can be accomplished without detriment to bowel func-
tion, length of stay, or patient outcome.

The role of laparoscopic total colectomy for patients with
inflammatory bowel disease is not well defined, but is likely
to expand as surgeons become more comfortable with seg-
mental resection. Advantages seen in segmental resection
have recently been reproduced in patients undergoing laparo-
scopic total colectomy. Again, although the evidence based on
study design and size for any one report is not optimal, the
reproducibility of the results among many institutions pro-
vides adequate evidence to demonstrate clear advantages of
laparoscopic total colectomy for ulcerative colitis over a con-
ventional approach. The use of HAL for ulcerative colitis
patients requiring surgery is likely another venue that may
shorten operative time while maintaining the benefits of a
minimally invasive approach.

Diverticulitis

Laparoscopic sigmoid resection remains the leading indica-
tion for minimally invasive colon resection for benign dis-
ease. The surgery is hampered by both the fibrotic changes
associated with elective resection of recurrent disease and the
inflammatory changes associated with acute disease. As sur-
geons acquire their laparoscopic skills, more complex cases
involving abscess and fistulous communications have been
successfully completed laparoscopically. There are now a
large number of studies evaluating laparoscopic surgery for
diverticulitis (Table 50-3).62–75 These are both large case
series and nonrandomized comparative studies with open
resection. Most series report an operative time of 2–3 hours
with a conversion rate of 10%–20% for most larger series.
The largest series of diverticular resection comes from a
German multi-institutional study of 1545 patients accumu-
lated over 7 years at 52 institutions.68 The study demonstrated
a low morbidity and mortality with an overall conversion rate
of 6.1%. As experience increased, the percentage of complex
cases increased without significantly altering the morbidity or
rate of conversion. High-volume centers performed more of
the complex cases with a similar conversion rate to the low-
volume centers that performed less complex cases.
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TABLE 50-2. Recent studies of laparoscopic colectomy for ulcerative colitis

Author Year No. of patients Comment

Meijerink et al.48 1999 10 Feasible, 7 for acute colitis
Marcello et al.49 2000 13 Restorative proctocolectomy, favorable results
Seshadri et al.50 2001 37 25% morbidity
Hamel et al.51 2001 21 Compared with ileocolic resection, similar morbidity and LOS
Marcello et al.52 2001 16 For acute colitis, comparative study, favorable results
Brown et al.53 2001 25 Longer op time in LAP group
Dunker et al.54 2001 35 Better cosmesis
Ky et al.55 2002 32 Single-stage procedure, good results
Bell and Seymour56 2002 18 Total colectomy for acute colitis, seems safe
Rivadeneira et al.57 2004 23 Hand-assisted procedure reduced operative time
Kienle et al.58 2003 59 Large study, laparoscopic colon mobilization only
Nakajima et al.59 2004 16 Hand-assisted technique, favorable results

IPAA, ileal pouch–anal anastomosis; EBL, estimated blood loss; LOS, length of stay.

TABLE 50-3A. Compiled descriptive series of laparoscopic resection for diverticulitis

Mortality Morbidity Conversion OR time Resume Flatus/
Study Year N (%) (%) (%) (min)* diet (d)* BM (d)* LOS (d)*

Eijsbouts et al.62 1997 41 0 18 15 195 NA NA 6.5
Stevenson et al.63 1998 100 0 21 8 180 2 2 4
Tuech et al.64 2000 77 0 17 14 NA NA NA NA
Trebuchet et al.65 2002 170 0 8.2 4.1 141 3.4 NA 8.5
Bouillot et al.66 2002 179 0 15 14 223 3.3 2.5 9.3
Pugliese et al.67 2004 103 0 8 3 190 NA 4 9.7
Schneidbach et al.68 2004 1545 0.4 17 6.1 169 NA NA NA
Pessaux et al.69 2004 582 1.2 25 NA NA NA NA NA
Schwandner et al.70 2005 363 0.6 22 6.6 192 2.8 4.0 11.8

OR, operating room; BM, bowel movement, LOS, length of stay; NA, not available.
*Median or mean values listed.
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Nearly all comparative studies of laparoscopic to open sig-
moid resection demonstrate a benefit to the laparoscopic
approach including a shorter duration of ileus, shortened
length of stay, but as in other studies, with a prolonged opera-
tive time. Early reports suggested a higher overall cost associ-
ated with a laparoscopic approach for diverticular resection;
however, more recent studies (Table 50-4) have demonstrated
a cost saving with the laparoscopic approach. This cost reduc-
tion has been noted not only in the United States, but also in
European countries. It should be noted that these are generally
the elective uncomplicated cases with fewer patients present-
ing with abscess or fistula formation. For more complex cases,
in which the operative times are longer and the rate of conver-
sion is higher, the cost savings benefit of a laparoscopic
approach may be lost. This highlights the importance of case
selection when considering a laparoscopic approach. Less-
experienced surgeons should consider an early conversion of
complicated diverticular resection or potentially an alteration
in the approach to a hand-assisted technique in which the dif-
ficult pelvic dissection can be guided by the hand laparoscop-
ically or by conventional means through the open wound.76

Rectal Prolapse

As with other disease processes, the field of laparoscopy has
expanded to the treatment of rectal prolapse. Full-thickness
rectal prolapse repaired by an abdominal fixation procedure is
potentially an ideal procedure for a laparoscopic approach
because there is no specimen to remove or anastomosis to cre-
ate. There are many studies that have evaluated not only
laparoscopic fixation procedures but also the combination of
sigmoid resection and rectopexy for the treatment of rectal
prolapse (Table 50-4).77–98 The magnified view into the pelvis
with the laparoscope provides unparalleled visualization into
the pelvic floor and the relative laxity of the rectal fixation to
the presacral area is beneficial to performance of a laparo-
scopic procedure. This likely is the reason for the relatively
low rate of conversion (<10%) for a laparoscopic rectopexy or
resection and rectopexy in comparison to other laparoscopic
colorectal procedures. The mobilization of the rectum for rec-
tal prolapse is an ideal procedure in which to learn the laparo-
scopic technique of rectal mobilization which may then be
applied to other procedures such as laparoscopic proctocolec-
tomy or total mesorectal excision for rectal cancer.

In addition to case series results, there have been several
nonrandomized comparative studies of laparoscopic versus
conventional rectopexy and resection rectopexy.87,88,94 These
studies showed a longer operative time of 45–60 minutes with
the laparoscopic procedures but with a shortened length of stay
of 2–3 days. Functional results after surgery were similar in
laparoscopic and conventional groups, with the majority of
patients reporting an improvement in incontinence and consti-
pation. Solomon et al.93 also reported a prospective, random-
ized study of 40 patients with full-thickness rectal prolapse.
This was a well-designed study with the use of blinded

observers, and a standardized clinical pathway for both
groups. As expected, the mean surgical time was 153 minutes
in the laparoscopic group compared with 102 minutes in the
open group (P < .01). In the laparoscopic group, however, 75%
of patients followed the clinical pathways as compared with
only 37% of patients in the conventional group. The mean
length of stay was also less (3.9 versus 6.6 days, P < .01) with
19/20 patients in the laparoscopic group discharged by post-
operative day five as compared with 9/19 patients in the con-
ventional group. There were no differences in postoperative
pain scores but total intravenous narcotic usage was less in the
laparoscopic group. Functional outcomes of surgery were
equivalent, and there were no recurrences of prolapse in either
group with a short mean follow-up of 24 months. Although
the study is small in size, the outcomes mirror the results
of other prospective, randomized studies of laparoscopic
surgery for other diseases and procedures. A later cost analy-
sis of this study demonstrated an overall mean cost savings of
$500 per patient in the laparoscopic group.98

One of the major issues when discussing surgery for rectal
prolapse is the rate of recurrent prolapse. For an abdominal
approach, the risk of recurrence should be less than 5%–10%
over 5 years. Unfortunately, the majority of reports on laparo-
scopic surgery for rectal prolapse have limited follow-up (less
than 3 years). The reported rate of recurrence ranges from 0%
to 6% in these studies (Table 50-4). Recently, however, there
have been two studies with a mean follow-up of 5 years.95,97

In a study of 42 patients by D’Hoore et al.,95 with a mean fol-
low-up of 61 months, the rate of recurrent prolapse was 4.8%.
In the largest study of laparoscopic surgery for rectal prolapse
by Ashari et al.,97 with 117 patients over a 10-year period and
a mean follow-up of 62 months, the rate of recurrent full-
thickness prolapse was only 2.5%. The study, however, noted
an 18% rate of mucosal prolapse, which is somewhat con-
cerning. Further long-term follow-up of these patients is
needed to ensure that the rate of recurrence remains accept-
able. If the rate of recurrent prolapse is confirmed to occur at
a rate equal to conventional surgery, a minimally invasive
approach to rectal prolapse seems to be an ideal operation for
surgeons with laparoscopic skills.

Colorectal Cancer

It is estimated that more than 105,500 new cases of colon
cancer and 42,000 new cases of rectal cancer were diagnosed
in the United States in 2003.99 Before 2004, fewer than 5%
of resections for colon and rectal cancer were being per-
formed laparoscopically. Early in the history of laparoscopic
resection of colorectal cancer there was controversy related
to the phenomenon of cancer implants at incision sites. Data
from randomized, controlled trials, however, have laid to rest
these controversial aspects of the minimally invasive
approach. The percentage of cases performed laparoscopi-
cally is expected to increase, as more surgeons become
familiar with these techniques.
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Background

After the success of minimally invasive techniques for chole-
cystectomy, reports of laparoscopic colon resections soon
appeared.100 Sadly, the specter of wound implants, or recur-
rence of cancer in the laparoscopic incisions, followed shortly
thereafter. In retrospect, it seems that in the attempt to allow
patients to benefit from minimally invasive techniques, oper-
ations for colon cancer were being attempted that did not ful-
fill accepted oncologic principles, i.e., shortcuts were being
taken with the extent of resection. Larger series by experi-
enced surgeons showed that wound implants were not an
inevitable accompaniment of the laparoscopic approach, but
the damage was done. From 1994 to 2004 there was nearly a
moratorium on laparoscopic resection for colon cancer, with
some national surgical societies calling for these procedures
to be performed only under the auspices of randomized, con-
trolled trials or with other means of careful prospective data
collection.102 These concerns prompted an unprecedented
number of randomized, controlled trials4,5,20–24,102,103 and
a new field of tumor and immunology investigation as they
pertain to the pneumoperitoneum.

Lacy et al.103 published the first large single-center ran-
domized controlled trial in 2002. With median follow-up of
39 months, Lacy and his colleagues reported higher cancer-
related survival for the laparoscopic arm. Specifically, they
showed no difference between arms for Stage II cancers, but
an improved survival for the laparoscopic approach in Stage
III cancers where the outcome was similar to that of Stage II
patients. This was followed in 2004 by the results of the large
multicenter COST study group.24 With almost 900 patients
randomized either to the open or the laparoscopic arm of the
study, no differences were found in overall survival or dis-
ease-free survival. Further reassurance was provided in find-
ing that there were only two wound recurrences in the
laparoscopic group, and one in the open arm. Another of the
large prospective randomized studies, the “CLASICC” trial
from the United Kingdom, has also recently published results
with similar findings except a higher rate of conversions was
noted.4 The results of these recent trials (Table 50-5) have
demonstrated that similar oncologic resections can be
achieved by experienced surgeons performing laparoscopic
colorectal resections.

Laparoscopic Resection of Colon 
and Rectal Cancer

The following description regarding the safe performance of
laparoscopic resection for curable colon and rectal cancer is
based on current literature and experience. The attention to
technical detail is in response to the early concerns regarding
oncologic outcomes. It is predicated on the understanding that
patients with curable colon and rectal cancer are treated by

experienced surgeons whose minimally invasive skills fulfill
the Credentialing Recommendations endorsed jointly by
ASCRS (American Society of Colon and Rectal Surgeons)
and SAGES (Society of American Gastrointestinal and
Endoscopic Surgeons).104,105

General Considerations

After detection of a colon or rectal cancer, routine evaluation
incorporates preoperative staging, assessment of resectability,
and determination of the patient’s operative risk. As part of
this assessment, a laparoscopic approach may be contem-
plated. There are several factors to consider, primarily in terms
of gauging the difficulty of the procedure and the likelihood of
being able to perform it laparoscopically. The site of the tumor
is important, because right and sigmoid colectomy are gener-
ally less technically demanding than, for example, low anterior
resection. Documented extensive adhesions may preclude a
minimally invasive approach, although laparoscopic resection
is frequently possible in patients who have had prior abdomi-
nal operations. Obesity, and particularly the distribution of
abdominal fat, may preclude laparoscopic resection, especially
in the case of a rectal cancer in an obese male patient with
a narrow pelvis. The patient should be informed of both
laparoscopic and open alternatives, and the possible need for
conversion. Above all, the surgeon must have adequate expe-
rience before embarking on resection for a potentially curable
malignancy. Patients are increasingly sophisticated regarding
their health care, and the surgeon must be prepared to answer
questions about experience with the procedure.

Tumor Localization

The entire colon and rectum should be evaluated to eliminate
synchronous lesions.106,107 This is usually achieved with
colonoscopy, but this has limitations in terms of localization,
particularly if a minimally invasive approach is being consid-
ered. Colonoscopy is most accurate for localization of a tumor
in the rectum and cecum only. Lesions elsewhere in the colon
may be inaccurately localized by colonoscopy in up to 14% of
cases.108 A laparoscopic approach requires accurate localiza-
tion of the tumor to a specific segment of the colon, because
even a known cancer may not be visualized from the serosal
aspect of the bowel during laparoscopy. The wrong segment
of colon may be removed if accurate localization has not been
performed.109

A variety of other options is available to localize a lesion
including preoperative colonoscopic marking with ink tattoo or
metallic clips, barium enema, or intraoperative endoscopy. The
area adjacent to a cancer or polyp may be marked either by
endoscopic clips or submucosal india ink injection. If clips are
placed, immediate abdominal X-rays films should be taken,
otherwise intraoperative imaging with laparoscopic ultrasound

50. Laparoscopy 703
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TABLE 50-5. Prospective, randomized trials comparing laparoscopic and conventional surgery for colorectal cancer

Lacy et al. 2002103 COST 200424 CLASICC 20054

Baseline characteristics LAP versus OPEN LAP versus OPEN LAP versus OPEN

No. assigned 111:108 435:437 526:268
No. completed (dead or no data) 105:101 435:428 452:231

74:37
Age 68:71 70:69 69:69
Gender (F) 55:58 49%:51% 44%:46%
Previous surgery 40:47 43%:46%

Operative findings
Procedure

Right 49:49 54%:54% 24%:24%
Left 4:1 7%:7% 7%:9%
Sigmoid 52:46 38%:38% 13%:12%
AR/LAR 3:9 37%:36%/12%:13%
Other 3:3 4%:3%

TNM stage
0 5%:8% Not given
I 27:18 35%:26%
II 42:48 31%:34%
III 37:36 26%:28%
IV 5:6 4%:2%
No. lymph nodes 11.1:11.1 12:12 12:13.5
Conversion 12 (11%):N/A 21%:N/A 29%:N/A
OR time (min) 142:118* 150:95* 180:135 (anesthesia time)
Incision length (cm) 6:18* 10:22
Short-term outcomes
Oral intake (h) 54:85*

(d) 6:6
Hospital stay (d) 5.2:7.9* 5:6* 9:11
30-d mortality <1%:1% 4%:5%
Postoperative complications 12:31* 19%:19% 33%:32%

Colon Rectum
Wound infection 8:18 5%:5% 13%:12%
Pneumonia 0:0 7%:4% 10%:4%
Ileus 3:9
Leak 0:2 2%:0% 10%:7%

Duration of oral analgesics (d) 1:2*

Duration of parenteral analgesics (d) 3:4*

Cancer outcomes
Tumor recurrence 18:28 76:84

Distant 7:9
Locoregional 7:14
Peritoneal seedling 3:5
Port site 1:0 2:1

5-y overall survival† 82%:74% 79%:78%
I 85%:94% 84%:94%

II 75%:77% 78%:81%
III 72%:45% 60%:63%

5-y disease-free survival† 78%:80%
I 90%:88% 92%:96%

II 80%:76% 82%:88%
III 70%:45% 62%:60%

Cancer-related survival† 91%:79%*

I 100%:99%
II 88%:85%

III 84%:50%*

*Statistically significant difference.
†Extrapolated from graphs in manuscript.



or fluoroscopy is necessary to localize the clip’s location. This
procedure is not frequently used because it requires an experi-
enced radiologist and/or endoscopist. Preoperative endoscopic
tattooing is a common method of tumor localization.110,111 India
ink is a nonabsorbable marker that has been reported in more
than 600 cases for tumor localization since 1975. The ink is
injected into the submucosa in three or four quadrants around
the lesion, or 2 cm distal to the lesion if the tumor is in the distal
colon and distal margins are potentially an issue (typically
0.5 cc per site). During diagnostic laparoscopy, the ink marking
can be identified even at the flexures or transverse colon. India
ink injection seems to be safe with few reported complications.
Intraoperative endoscopy is hampered by persistent bowel dis-
tention, prolongation of operative times, and need for equip-
ment and endoscopist intraoperatively. More recent studies
have evaluated CO2 colonoscopy which allows for more rapid
absorption of the intracolonic gas which may facilitate its use
during laparoscopic procedures.112

Preoperative Staging

Guidelines are available for standard practices in preoperative
assessment for open resection of colon or rectal cancer.113,114

There are additional considerations with a laparoscopic
approach to ensure accurate staging of the liver. In patients with
colorectal cancer, the liver should be thoroughly evaluated
using computed tomography (CT) with intravenous contrast,
ultrasound, or magnetic resonance imaging. Because of limita-
tion in tactile sensation associated with laparoscopy, these stud-
ies should be performed preoperatively. Alternatively,
intraoperative laparoscopic ultrasonography offers the ability to
fully evaluate the liver at the time of colorectal resection.
Several studies have confirmed the feasibility and efficacy of
laparoscopic ultrasound in the evaluation of liver metastasis
from colorectal cancer.115–117 Preoperative CT or ultrasound
was a requirement of the COST randomized, controlled trial.24

No excess of Stage IV disease was noted in the laparoscopic
arm, suggesting that routine preoperative evaluation of the liver
was equivalent in terms of oncologic outcome to palpation of
the liver intraoperatively in the open arm of the study.

These considerations do not apply to rectal cancer, where
staging CT scan and transanal rectal ultrasound should be
routine.114,118 Preoperative CT of the abdomen and pelvis, or
hepatic ultrasound are routinely used in planning resection of
rectal cancer, because the results may markedly alter the need
for neoadjuvant therapy and the timing of the operative
approach.

Preparation For Operation

Perioperative guidelines address the use of outpatient bowel
preparation, prophylactic antibiotics, blood cross matching,
and thromboembolism prophylaxis.106 None of these aspects

of patient care are affected by a laparoscopic approach,
although some surgeons prefer to modify the bowel prepara-
tion. Despite lack of clear evidence of benefit from meta-
analysis119 and randomized, controlled trials,120–124 a
mechanical bowel preparation is frequently used in North
America. Aside from the aesthetic aspects, an empty colon
facilitates manipulation of the bowel with laparoscopic
instruments. Use of large-volume mechanical bowel prepara-
tions may occasionally leave fluid-filled loops of small
bowel that are more difficult to handle with laparoscopic
instruments. A smaller-volume preparation may be used or
the large-volume preparation may be followed by use of lax-
atives such as bisacodyl to reduce the volume of residual
fluid. Some surgeons use 2- to 3-day periods of preparation
rather than the usual 24 hours, especially if a completely
laparoscopic approach and intracorporeal anastomosis is
contemplated.125

Operative Issues

Certain operative principles pertain specifically either to the
colon or to the rectum. Other issues are relevant to both.

Operative Techniques—Colon

Oncologic principles must not be compromised by a laparo-
scopic resection for colon cancer. Guidelines for colon can-
cer surgery outline recommendations for proximal and distal
resection margins (based on the area supplied by the named
feeding arterial vessel); mesenteric lymphadenectomy con-
taining a minimum of 12 lymph nodes; and ligation of the
primary feeding vessel at its base.126 The randomized trials
of laparoscopic colectomy adhered to these standard prin-
ciples4,24,103 and showed no significant difference in
bowel margins, lymph nodes harvested, and, in the COST
study, perpendicular length of the mesentery (a guide to the
length of the vascular pedicle).24 Inability to achieve these
aims laparoscopically should prompt conversion to an open
procedure.

These principles guide which steps of a procedure per-
formed for cancer may be completed intracorporeally or
extracorporeally. In the individual with a normal body mass
index (BMI) undergoing right colectomy, it may be possible
to divide the origin of the ileocolic pedicle extracorporeally
using a small periumbilical extraction incision which over-
lies the base of the pedicle, and achieve an oncologically
correct proximal ligation; intracorporeal ligation is obvi-
ously also an acceptable approach. In patients with BMI
> 25, this ligation should be performed intracorporeally to
ensure that the base of the pedicle is ligated. Intracorporeal
ligation is required for proximal division of all other vessels
unless a larger incision such as used for hand-assisted
devices permits access via the incision to the origin of the
vascular pedicle.
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Operative Techniques—Rectum

Similar guidelines exist for oncologically appropriate open
rectal cancer surgery, with levels of evidence and grades of
recommendation.114,118 These include a distal margin of 1–2
cm, removal of the blood supply and lymphatics up to the ori-
gin of the superior rectal artery (or inferior mesenteric artery
if indicated), and appropriate mesorectal excision with radial
clearance. Again, these principles of adequate clearance of
the primary tumor and supporting tissues should not be com-
promised by a laparoscopic approach.

There are no randomized trials evaluating laparoscopic
resection of rectal cancer except for those patients included in
the CLASICC trial.4 Current opinion among laparoscopic
experts is that the principles outlined apply equally to laparo-
scopic as to open procedures. Prospective127,128 and retrospec-
tive129,130 case series indicate that laparoscopic rectal
resection is possible in selected patients. Compared with
colonic resection, additional technical challenges are associ-
ated with operating within the confines of the pelvis. Multiple
factors affect feasibility of an oncologically adequate laparo-
scopic resection for rectal cancer: tumor factors such as bulk-
iness, proximal or distal location; and patient factors, e.g.,
width of the pelvis, obesity, presence of a bulky uterus, and
obscuration of tissue planes by prior radiation. Inability to
perform an appropriate resection should prompt conversion.

Contiguous Organ Attachment

En bloc resection is recommended for locally advanced
adherent colorectal tumors.126 A bulky tumor invasive into an
adjacent organ may be detected by preoperative imaging, such
as CT scan, and guide the recommendation for an open resec-
tion. A known T4 colonic cancer will prompt an open
approach in the vast majority of cases,126 although some expe-
rienced surgeons may complete en bloc resection of involved
small bowel or abdominal wall laparoscopically. If a T4
lesion is discovered intraoperatively, conversion is indicated
unless the surgeon is capable of performing en bloc resection.

Prevention of Wound Implants

Port site recurrences, or wound implants, have been reported
at both extraction site and trocar site incisions.131,132 This
unanticipated phenomenon has prompted extensive investiga-
tion. Current consensus is that wound implants should be kept
at a rate less than 1% by correct oncologic technique and
experience.

In vitro and in vivo animal models, not clinical practice,
have generated most recommendations for avoidance of
wound implants. Avoidance of the pneumoperitoneum and
alternative gases have been evaluated. Gasless laparoscopy
has shown decrease in port site metastases,133,134 and no
effect.135,136 Tumor growth may be proportional to insufflation
pressure.137 Carbon dioxide is associated with increased

tumor implantation and growth,138 but is clinically the safest
and most widely used gas. Helium decreases tumor implants
but is not easily adapted to the clinical setting.139–141 Wound
excision may either decrease142 or increase143 the rate of
tumor implants.

Some experimental results are easily adapted to the clinical
setting. The significance of aerosolization of tumor implants is
controverisal,144,145 but because evacuation of the pneumoperi-
toneum via the ports rather than via the incision is easily per-
formed, some experts advocate this practice.146 Gas leakage
along loosely fixed trocars (the “chimney effect”) may be
associated with increased cancer wound implantation147 so
some surgeons fix the trocars to prevent slippage. Irrigation of
the abdominal cavity and/or trocar site incisions with a variety
of substances (e.g., povidone-iodine, heparin, methotrexate,
cyclophosphamide, taurolidine, and 5-fluoro-uracil) has
decreased wound implants in animal models.136,140,148–153 An
expert panel convened by the European Association of
Endoscopic Surgery (EAES) reported that half the members
irrigated the port sites and all members protected the extrac-
tion site and/or extracted the specimen in a bag.146

The most important developments in the issue of wound
implants are experience and the refinement of laparoscopic
techniques and equipment that permit a true oncologic resec-
tion to be performed. Early reports of implant rates of
2%–21%131,132 have not been reproduced in large retrospec-
tive series by experienced surgeons, who reported rates of
1% or less.154 This is similar to the incisional recurrence rate
for open colorectal cancer resection.155 The multicenter ran-
domized trial from the COST study group reported tumor
recurrence in the surgical wounds in 2 of 435 laparoscopic
cases (0.5%) and in one of 428 patients in the open colectomy
group (0.2%, P = .50).24 Lacy et al.,103 in a single center ran-
domized trial, reported one implant in 111 patients for a rate
of 0.9%. The COST study required all surgeons to have per-
formed at least 20 colorectal resections before participation in
the trial.24 The member surgeons at Lacy’s institution had
extensive experience. In the clinical setting, the experience
of the surgeon is considered the most important factor in the
prevention of implants.

Training and Credentialing in 
Laparoscopic Colorectal Surgery

In terms of technical complexity, laparoscopic colon and
especially rectal operations are considered toward the higher
end of the spectrum. Adequate resection mandates mobiliza-
tion of a large structure, arranging ports to facilitate dissection
in several quadrants of the abdomen, ligation of large blood
vessels, extraction of a bulky specimen, and creation of a safe
anastomosis. Oncologic resections have the additional
requirements of adequate distal and proximal margins, wide
lymphadenectomy, ligation of the origin of the primary feed-
ing vessel, and safe handling of the bowel.
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Early studies estimated the learning curve for laparoscopic
colectomy to be 20–50 cases.1–3 The randomized, controlled
multicenter COST study on laparoscopic versus open colec-
tomy for colon cancer required each participating surgeon to
have performed 20 cases.24 This was also seen in the CLAS-
ICC trial.4 This figure became the basis of the Approved
Statement from the ASCRS and endorsed by SAGES after the
publication of the results of the COST study.104,105 Because
the results of this trial showed that the oncologic outcomes for
laparoscopic colectomy were equivalent to those of open
colectomy, the statement took the unusual step of defining a
specific number of cases based on the study entry criteria. The
following is the approved statement:

Laparoscopic colectomy for curable cancer results in equivalent can-
cer related survival to open colectomy when performed by experi-
enced surgeons. Adherence to standard cancer resection techniques
including but not limited to complete exploration of the abdomen,
adequate proximal and distal margins, ligation of the major vessels
at their respective origins, containment and careful tissue handling,
and en bloc resection with negative tumor margins using the laparo-
scopic approach will result in acceptable outcomes. Based on the
COST trial,24 pre-requisite experience should include at least 20
laparoscopic colorectal resections with anastomosis for benign dis-
ease or metastatic colon cancer before using the technique to treat
curable cancer. Hospitals may base credentialing for laparoscopic
colectomy for cancer on experience gained by formal graduate
medical educational training or advanced laparoscopic experience,
participation in hands-on training courses and outcomes.104,105

The issue of defining numbers for credentialing purposes is a
source of considerable controversy. National surgical soci-
eties have traditionally avoided specifying required case num-
bers in credentialing guidelines, trying to balance the needs of
their member surgeons with the safety of patients. The learn-
ing curve for laparoscopic colectomy likely varies depending
on the actual procedure (because the term “laparoscopic
colectomy” in this case encompasses a wide variety of proce-
dures), the underlying pathologic diagnosis, and the prior
laparoscopic experience of the surgeon coupled with innate
skill. The COST study, however, provides a basis for specify-
ing a minimum experience. For perspective, a resident com-
pleting a General Surgery Residency Program in 2003 and
entering practice had performed a mean of 120 cases on the
large intestine (mode 106, Residency Review Committee for
Surgery, Reporting Period 2002–2003). Of these, an average
of 50 cases required resection and anastomosis. Thus, the
guideline for 20 laparoscopic cases is not excessive or unrea-
sonable in terms of attaining comparable experience before
independent practice.

Hand-assisted Laparoscopy

HAL colectomy has been advocated as an alternative to straight
laparoscopic techniques. The reintroduction of the hand 
back into the abdomen during laparoscopy may overcome

some of the technical challenges associated with laparoscopic
colectomy. Because an extraction site is required for speci-
men removal, supporters of a hand-assisted approach believe
the hand should be placed through that wound to facilitate dis-
section and mobilization of the colon. The development of
new sleeveless hand-assist devices provides for hand
exchanges without the loss of pneumoperitoneum, allowing
surgeons to perform the procedures without disruption.

There have been a number of randomized and nonrandom-
ized studies that have evaluated HAL colectomy.156–167 Ou,156

in 1995, reported his initial experience in 12 patients under-
going colectomy by hand-assisted methods and compared it
with 12 patients undergoing a conventional open method. He
demonstrated that the hand-assisted procedures required on
average 135 minutes compared with 100 minutes for the stan-
dard open method. Length of stay was reduced in the hand-
assisted group with an average of 5.6 days compared with 8.3
days for open patients. Randomized trials by the HALS Study
Group159,160 and Targarona et al.162 have demonstrated that
hand-assisted colectomy provides similar functional results to
straight laparoscopic resection with fewer conversions. In a
randomized study by Kang et al.165 comparing hand-assisted
versus open colon resection, the hand-assisted approach
resulted in shortened postoperative ileus, shortened length of
stay, and smaller incision size with no difference in operative
time or complications. Differing results were seen in another
randomized study by Maartense et al.,166 which compared the
results of open proctocolectomy with ileoanal pouch con-
struction to a hand-assisted approach. In this study, there was
no difference in length of stay (>10 days) and longer opera-
tive times in the hand-assisted group. The majority of
patients, however, were not diverted at the time of procedure
which likely impacted the results of the operation. In a study
of straight laparoscopic proctocolectomy with ileoanal pouch,
patients who were not diverted had a prolonged hospitaliza-
tion in comparison to those who were diverted.49 The long
length of stay in the Maartense study may relate to the avoid-
ance of proximal fecal diversion and likely influenced their
results and conclusions.

Nonrandomized studies have shown benefit to the hand-
assisted approach in comparison to a straight laparoscopic
technique, but most have a limited number of any single pro-
cedure.3,4,7-10,12 A recent study by Chang et al.,76 however, did
report on a large series of laparoscopic and hand-assisted sig-
moid resection. The results of 85 straight laparoscopic
sigmoid resections were compared with 66 hand-assisted
procedures. The patients shared similar demographics
including a mean BMI of 29 kg/m2. The rate of conversion
was significantly less in the hand-assisted group (0% versus
13%, P < .01) with a shortened mean operative time (189
versus 205 minutes). The mean size of the extraction was
larger in the hand-assisted group (8 versus 6 cm, P < .01) 
but there was no difference in return of bowel function
(mean, 2.5 versus 2.8 days) or the median length of stay 
(4 days). In the United States, there is currently a prospective,
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randomized study underway that is comparing straight
laparoscopic total colectomy and left colectomy to a hand-
assisted approach. If the results of this trial are similar to
those of the Chang study, surgeons may be more willing to
adopt a hand-assisted technique, particularly to ascend the
learning curve.

By returning the hand back to the abdomen, one of the
potential advantages of a HAL colectomy is that surgeons
with less laparoscopic skills may be able to perform these
complex procedures more easily. In the study by Chang, col-
orectal surgeons without a large laparoscopic experience par-
ticipated in 27% of hand-assisted resections compared with
only 16% (P < .05) of the straight laparoscopic procedures.76

In a similar study comparing 85 straight laparoscopic total
colectomy procedures to 45 hand-assisted operations, less-
experienced surgeons were able to perform 20% of the hand-
assisted procedures and only 5% of the straight laparoscopic
operations.167 These two studies, from a single institution,
would suggest that a HAL colectomy may be easier to adopt
than a straight laparoscopic approach, but this will need to
be reproduced by other centers.

Future Considerations

The field of laparoscopic colon and rectal surgery is slowly
expanding. With advancement in techniques and technology
along with the further training of our surgical and colorectal
residents, the percentage of colorectal procedures that are per-
formed by minimally invasive techniques will likely continue
to increase. Surgeons who are more than 5–10 years from
their residency and perform more than 20 colon resections a
year will need to obtain advanced training and credentialing
before performing laparoscopic colon resection. Hand-
assisted technology and procedures may be used to expand
the field of minimally invasive colorectal surgery. The results
of the large multicenter prospective randomized trials com-
paring open to laparoscopic surgery for curable colon cancer
have demonstrated modest short-term advantages to a laparo-
scopic approach while maintaining the oncologic integrity of
the operation, when performed by experienced surgeons.
There is less of a concern now for local port site recurrences
of colon cancer, as was seen in the earlier reports. The laparo-
scopic resection of rectal cancer remains in the forefront and
is likely the next area to be critically evaluated and advanced
by laparoscopic surgeons.
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Hirschsprung’s Disease

Hirschsprung’s disease (congenital megacolon) is an anomaly
characterized by functional partial colonic obstruction caused
by the absence of ganglion cells. It occurs in approximately 1
in 5000 births. Boys are more frequently affected than girls
and it is more common in Caucasians. A deletion in the long
arm of chromosome 10 has been found.1 The functional dis-
turbances in this condition are attributed to the absence of
ganglion cells from the Auerbach’s myenteric plexus (located
between the circular and longitudinal layers of smooth mus-
cle of the intestine), the Henle’s plexus (located in the sub-
mucosa), and the Meissner’s plexus (in the superficial
submucosa). The absence of these cells probably produces
uncoordinated contractions of the affected colon. This is
translated into a lack of relaxation of the colon that results in
partial colonic obstruction.

The length of the aganglionic colonic segment varies. In the
most common type, the aganglionic segment includes the rec-
tum and most of the sigmoid colon. Nearly 80% of all patients
have this type. In approximately 10% of the patients, the agan-
glionosis extends to the area of the splenic flexure or the upper
descending colon. Total colonic aganglionosis occurs in
another 8%–10% of the patients. In those cases, the absent
ganglion cells sometimes extend to the distal terminal ileum.
In the so-called “ultrashort” aganglionosis, the ganglion cells
supposedly are lacking only a few centimeters above the pecti-
nate line of the rectum. This is a rather controversial condition.
Very rarely, one can see patients who have universal agan-
glionosis, meaning that the ganglion cells are absent in the
entire gastrointestinal tract, which is a lethal condition.

The clinical manifestations are those of a partial colonic
obstruction. In addition, these patients have a poorly charac-
terized immunologic mucosal defect that may explain why
they suffer from an inflammatory process called enterocolitis,
which is the main cause of death. In addition, fecal stasis
seems to promote the proliferation of abnormal colonic flora
(Clostridium difficile) as well as production of endotoxins
that contribute to the aggravation of the clinical condition.

Usually the patient becomes symptomatic during the first
24–48 hours of life. Delayed passage of meconium (more
than 24 hours), abdominal distention, and vomiting are the
most common symptoms. A rectal examination may produce
explosive passage of liquid bowel movements and gas, which
dramatically improves the baby’s condition. This clinical
improvement only lasts for a few hours, after which the symp-
toms recur. If the colon is not decompressed, the infant usu-
ally suffers from sepsis, hypovolemia, and endotoxic shock.
Cecal perforation may occur. About 25%–30% of these
babies die when unrecognized or not treated.2 Patients that do
survive unrecognized and without treatment, ultimately
develop the classic clinical picture initially described for this
condition. They have severe constipation, a huge megacolon,
and an enormously distended abdomen. This clinical situation
is extremely rare nowadays in developed countries.
Occasionally, these patients are misdiagnosed as having idio-
pathic chronic constipation. In the latter condition, the
patients are not seriously ill, and it is very common for them
to have overflow pseudoincontinence (encopresis). A rectal
examination discloses a rectum full of fecal matter. On the
contrary, patients with Hirschsprung’s disease usually have
malnutrition, lack of normal development, an empty agan-
glionic narrow rectum, and they do not have soiling.

The presence of the symptoms described in a newborn
must alert the clinician to the diagnosis of Hirschsprung’s dis-
ease. An abdominal film shows massive dilatation of small
bowel and colon. It is almost impossible to differentiate colon
from the small bowel, in a plain abdominal film during the
newborn period. A contrast enema is used in most institutions
to clarify the diagnosis. The catheter should be introduced
only a few centimeters into the rectum in order to be able to
visualize the nondilated aganglionic segment of the rectosig-
moid, followed by a transitional zone and then a proximal
dilatation. These typical changes are often not obvious during
the neonatal period. The older the patient, the more obvious
the size difference between normal and aganglionic segment.
In patients with total colonic aganglionosis, the entire colon
is not distended; the dilatation affects the small bowel only.



A manometric study may show an absent rectoanal inhibitory
reflex. However, this study is not considered reliable for this
diagnosis early in life but more helpful in the adolescent or
adult with unrecognized short segment disease.

The definitive diagnosis is based on both the histologic
absence of ganglion cells, and the presence of hypertrophic
nerves in a rectal biopsy. These can be taken as full-thickness
rectal biopsies under direct vision. More recently, a suction
biopsy has gained wide acceptance. The specimen, however,
must include mucosa and submucosa. An important diagnos-
tic alternative is the determination of acetylcholinesterase
activity in the mucosa and submucosa.3

Medical Management

Colonic decompression and irrigation with saline solution is
the most valuable tool for the emergency management of
newborn babies. This maneuver may dramatically improve a
very ill neonate. Irrigations should not be confused with ene-
mas. An enema is a procedure in which an amount of fluid is
instilled into the colon. It is expected that this fluid will be
spontaneously expelled. Patients with Hirschsprung’s disease
are, by definition, incapable of expelling this fluid and, there-
fore, enemas are contraindicated. A colonic irrigation, how-
ever, promotes the expelling of the rectocolonic contents
through the lumen of a large rubber tube, which is cleared
with small amounts of saline solution. Rectocolonic irriga-
tions may save the baby’s life, but are not the ideal long-term
form of treatment. Once the histologic diagnosis has been
established, the baby must remain with nothing by mouth, and
the irrigations must continue in preparation for the surgical
treatment.

Surgical Treatment

The basis of the surgical treatment consists of the resection of
the aganglionic segment and pullthrough of a normogan-
glionic segment to be anastomosed to the rectum, immedi-
ately above the pectinate line. This should guarantee the
preservation of bowel control. There are several ways to
achieve these basic goals. The surgical treatment has evolved
significantly since 1948 when the first surgical technique was
described.4

Originally, these patients were subjected to a staged treat-
ment. The first stage consisted of the opening of a diverting
colostomy. The second stage included the resection of the
aganglionic segment and pullthrough of the normoganglionic
bowel, and the third stage was the colostomy closure.
Subsequently, surgeons adopted a two-stage modality that
included the opening of the colostomy during the newborn
period. The second stage consisted of the pullthrough, leaving
the patient without a colostomy.

More recently, the treatment most often used consists of a
neonatal primary procedure without a protective colostomy.5,6

This approach is less invasive and avoids the morbidity of a

stoma and multiple surgeries. However, approaches may vary
from country to country as with the surgeon’s experience. In
addition, a primary procedure, without a protective colostomy,
requires the presence of an experienced clinical pathologist,
familiar with the interpretation of frozen sections. Also, in the
case of a very ill, low-birth-weight newborn, or a very sick
baby, a colostomy is still the optimal way to protect the patient.
In the presence of an experienced pathologist, the colostomy
must be open in a normoganglionic portion of the colon. In the
absence of an experienced pathologist, the surgeon must open
the colostomy, proximal to the transition zone. If the transition
zone is not evident, the colostomy should be done in the right
transverse colon. In the event of a nondilated entire colon, the
patient should receive an ileostomy.

The definitive procedure (resection of the aganglionic seg-
ment and pullthrough of the normal ganglionic colon) can be
done in different ways. Swenson and Bill4 described an oper-
ation consisting of an intraabdominal resection of the agan-
glionic segment including a part of the normoganglionic
dilated colon, and pullthrough of a normoganglionic bowel,
with a perineal anastomosis of the normoganglionic bowel to
the rectum, above the pectinate line.

Duhamel7 described an operation designed to avoid pelvic
dissection and potential nerve damage. He proposed to
preserve the aganglionic rectum, dividing the colon at the
peritoneal reflection. The normoganglionic colon is then
pulled through a presacral space, created by blunt dissection
and anastomosed to the posterior rectal wall above the
pectinate line.

Soave8 designed an ingenious and appealing procedure
consisting of an endorectal (submucosal) dissection of the
aganglionic colon, leaving a seromuscular cuff. He carried
this dissection down to the rectum above the pectinate line.
The normally innervated colon is passed through the muscu-
lar cuff and anastomosed to the rectum. The purpose of
this operation, again, was to avoid the perirectal dissection
and its potential negative effects caused by denervation of
pelvic organs.

The original Soave procedure was performed in two stages.
During the first stage, the colon was pulled down, but was not
anastomosed to the rectum; it was left protruding outside the
rectum. In the second stage, a week later, the protruded
bowel was resected and the anastomosis was performed.
Subsequently, Boley9 proposed a primary anastomosis.

The abdominal portion of all of these operations can be
done laparoscopically. This has been advocated by a number
of pediatric surgeons recently.10–12 Georgeson and col-
leagues10,11 described their technique of laparoscopically
obtained seromuscular biopsies in 80 patients to successfully
determine the transition point. They preserved the marginal
artery establishing a colonic pedicle for anastomosis through
four ports, laparoscopically.

In 1998, De la Torre-Mondragon and Ortega-Salgado13

and subsequently Langer et al.14 reported a novel,
transanal approach for the management of this condition.
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They demonstrated that the whole procedure can be done
transanally provided that the patient does not have a long seg-
ment type of aganglionosis. A special retractor (LoneStar™;
Lone Star Medical Products Inc., Houston, TX) is used to
expose the dentate line as well as the rectal mucosa.

We recommend the use of multiple fine sutures taking the
rectal mucosa 1 cm above the pectinate line. These allow the
surgeon to exert a uniform traction on the rectal mucosa.
Peripheral to this series of silk stitches, an incision is per-
formed with cautery and a circumferential dissection of the
rectum is performed applying uniform traction. The dissec-
tion can actually be performed submucosally or full thick-
ness, depending on the experience of the surgeon. As the
surgeon progresses in the dissection, full-thickness biopsies
are taken to determine the place where the normoganglionic
portion of the colon is reached. The peritoneal reflection is
soon found. It is recommended to continue the dissection
until one reaches an area 4 cm above the transition zone to be
sure that normoganglionic bowel is pulled down. The normo-
ganglionic bowel is transanally anastomosed to the anal canal,
1 cm above the pectinate line. Because the majority of
patients have a transition zone in the sigmoid colon, it is pos-
sible to repair the entire defect using this technique, without a
laparotomy or laparoscopy.13,14 When the transition zone is
located higher, the surgeon determines when he or she needs
a laparoscopic-assisted procedure or a laparotomy. We specif-
ically recommend resecting not only the aganglionic segment
of the colon, but also the very dilated part of the colon
because we have learned that a very dilated colon also has
very poor peristalsis.

De la Torre-Mondragon and Ortega-Salgado13 and Langer
et al.14 perform the rectal dissection submucosally, in a simi-
lar way to the reoperative ileoanal pouch repairs for pouch-
vaginal fistulas in adults described by Fazio and Tjandra.15

Complications and postoperative sequelae can be divided
into two categories: preventable and nonpreventable.
Preventable complications should not occur because they are
caused by technical errors. A feared preventable sequela is
fecal incontinence. This is likely related to injury to the con-
tinence mechanism. All these procedures were originally
designed to prevent this from happening, provided they are
performed correctly. Dehiscence, retraction, stricture,
abscess, and fistula are all considered preventable because
they are usually caused by technical errors. During the
pullthrough, the surgeon must be familiar with the manipula-
tion of the blood supply and the arcades of the colon to guar-
antee a good blood supply in the pullthrough colon. The
anastomosis should be done without tension.

A nonpreventable complication is enterocolitis. This is also
unpredictable, and a rather mysterious condition. Despite
receiving a technically adequate operation, patients may have
this condition. The frequency of this condition varies16 and its
etiology is unknown. We believe that fecal stasis is the most
important predisposing factor. Fecal stasis occurring in
the colon in a normal individual produces constipation.

In patients with Hirschsprung’s disease, stasis frequently
results in proliferation of abnormal bacteria, ulcerations of
the colon, absorption of endotoxins, shock, and sometimes
perforation. These patients respond to colonic irrigations;
occasionally they require a colostomy and a secondary
pullthrough.

Constipation may also occur after these procedures. It is
more common in patients in whom the aganglionic segment
was resected, but a dilated portion of the colon was pulled
down. This is a partially preventable condition. Most cases of
constipation can be avoided by resecting not only the agan-
glionic segment but also the dilated portion of the colon.

Each one of the techniques described has its own advo-
cates. The analysis of different series shows that the most
important factor that affects the clinical results is the experi-
ence and familiarity of the surgeon with each one of those
procedures. Some surgeons claim that the Swenson operation
exposes the patient to nerve damage that may provoke urinary
and sexual disturbances. The Duhamel procedure is fre-
quently followed by severe problems of constipation and
dilatation of the aganglionic piece of colon left in place. In the
Soave operation, patients may experience fecal incontinence,
as well as perianal fistulas and abscesses because of the pres-
ence of islets of mucosa left in place during the endorectal
dissection.

Advocates of a transanal approach cite the decreased mor-
bidity and enhanced recovery as a consequence of a procedure
without the intraabdominal dissection.17,18 In addition, this
approach permits early postoperative feeding, shorter length
to stay, faster recovery, and possibly less chance for postoper-
ative adhesions. Langer17,18 compared the standard open
approach to transanal Soave versus selective laparoscopic
visualization and reported a shorter hospitalization and sig-
nificantly less overall cost to the healthcare system. There was
a trend of lower complication rates, specifically less incidence
of adhesive bowel obstruction. They recommended only
selective laparoscopy for children with long segment disease.

Surgical Management of Total Colonic
Aganglionosis

We believe that the ideal treatment for this very serious condi-
tion has not yet been found. The current treatment consists of
resection of the entire aganglionic colon and pullthrough 
of the normal aganglionic terminal ileum to be anastomosed to
the rectum. To avoid fluid losses and in an attempt to decrease
the number of bowel movements per day, as well as to promote
water absorption, Martin19 proposed to leave a part of the rec-
tosigmoid and descending aganglionic segment in place. The
normoganglionic terminal ileum is anastomosed in a latero-
lateral manner to this colon and finally connected to the poste-
rior aspect of the rectum as in the Duhamel procedure. Kimura
et al.20 proposed the use of a right colon patch with the hope of
creating a reservoir for water absorption. Another option is the
ileoanal J-pouch anastomosis; however, risks associated with a
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pelvic dissection are obviously higher. All these approaches
have proved to be rather simplistic. The stasis of stool in the
small bowel produces bacterial proliferation and enterocolitis.
Rather than absorbing water, very often the intestine secretes
fluid into the lumen, producing a secretory diarrhea. Therefore
we, as others, believe that a straight ileorectal anastomosis is
the preferred option, acknowledging that all patients with this
condition will have a poor quality of life.

Surgical Treatment of Ultrashort Hirschsprung’s

The surgical treatment of the ultrashort-segment agangliono-
sis is as controversial as the existence of this condition.
Normal individuals have an area of aganglionosis above the
pectinate line. The length of this aganglionic area has not
been accurately or scientifically determined. This is the rea-
son why the diagnosis of ultrashort Hirschsprung is so con-
troversial. Some surgeons propose an operation called
myectomy, consisting of the resection of a strip of smooth
muscle from the anal verge up to the area where ganglion
cells are found. The results of this procedure, again, are
highly controversial and there is no scientific basis to explain
why this may improve the condition. More scientifically con-
ducted studies are required to clarify this issue.

Most cases of Hirschsprung’s disease are diagnosed early in
life, but a few patients reach their late teens and some are in
adulthood before a diagnosis is made. Hirschsprung’s disease
in adults must be distinguished from other causes of megacolon
such as Chagas’ disease, volvulus, colonic inertia, Ogilvie’s
syndrome, and other disorders of central nervous system.
Typically, the disease in adults is of the ultrashort segment vari-
ety. An internal sphincterectomy may yield a satisfactory result
as performed after a failed pullthrough procedure.

This operation involves removing a thin strip of the inter-
nal sphincter muscle in the posterior midline starting 1 cm
above the dentate line. The strip should extend as far proximal
as exposure allows, possibly up to 15 cm. Lynn describes a
transanal approach, but we prefer a posterior sagittal approach
to enable a high myectomy.21,22 Anal manometry may aid in
assessment of the adequacy of the myectomy, because the
resting tone pressure should be less than 30 mm Hg.

Neuronal Intestinal Dysplasia

Neuronal intestinal dysplasia (NID) refers to a histologic con-
dition that includes hypertrophy of ganglion cells, immature
ganglia, hypoganglionosis, hyperplasia of the submucosal and
myenteric plexus, giant ganglion cells, as well as hypoplasia
or aplasia of the sympathetic innervations of the myenteric
plexus. These histologic abnormalities have been described as
occurring in a localized or disseminated manner.23

The histologic diagnosis of NID requires a high index
of suspicion as well as the availability of special histologic
techniques and expertise. Not all pathologists agree as to the
existence of this condition.

NID has become popular because most surgeons expect to
find histologic abnormalities in patients who have undergone
a technically correct operation for Hirschsprung’s disease and
still have symptoms of enterocolitis or constipation. It was also
expected that these histologic abnormalities would explain the
pathophysiology of other colonic motility disorders.

Unfortunately, a precise correlation between histology and
clinical manifestations is lacking. The histologic diagnostic
criteria have not been standardized among different patholo-
gists and different countries. In addition, the precise options
for therapy have not been clearly established.24

Anorectal Malformations 
(Imperforate Anus)

Anorectal malformations represent a spectrum of defects
characterized by the absence of an external anal orifice. The
overwhelming majority of the patients have an abnormal
communication between the rectum and the perineum (per-
ineal fistula), the vestibule (vestibular fistula), or the vagina
(vaginal fistula) in the female. In some female patients, rec-
tum, vagina, and urethra are fused together forming a com-
mon channel (cloacal malformation) and open into a single
external orifice. In the male, the communication is with the
urethra (rectourethral fistula), or the bladder (rectobladder
neck fistula). Only 5% of the entire spectrum of patients are
born with no fistula. Anorectal malformations occur in about
one in every 5000 newborns. Males seem to have this condi-
tion slightly more frequently than females. The most common
type of defects seen in boys is a rectourethral fistula and the
most common type in girls is vestibular fistula. Table 51-1
shows our proposed classification of anorectal malformations.

Associated Anomalies

Urogenital abnormalities occur in about 50% of all patients
with anorectal malformations.25 The higher and more com-
plex the anorectal malformations, the higher the incidence of
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TABLE 51-1. Current classification of anorectal malformations

Male
Perineal fistula
Rectourethral fistula

Bulbar
Prostatic

Rectobladder neck fistula
Imperforate anus without fistula
Rectal atresia

Female
Perineal fistula
Vestibular fistula
Imperforate anus without fistula
Rectal atresia
Cloaca
Complex malformations



urologic associated defects. Urologic malformations are
a common source of morbidity in these patients. About 90%
of patients with a rectobladder neck fistula in males as well as
in cases of cloacas with a common channel longer than 3 cm,
have an associated urologic problem. Unilateral renal agene-
sis is the most common urologic anomaly encountered in chil-
dren with these defects. Vesicoureteral reflux is the second
most common abnormality. Other important abnormalities
include cryptorchidism, hypospadias, renal ectopia, and
hydronephrosis.

Sacral and spinal abnormalities are also very common in
patients with anorectal malformations. The sacrum is fre-
quently abnormal. The sacral abnormalities also represent a
spectrum that varies from a completely absent sacrum to a
completely normal one, including different degrees of
hypodevelopment. There seems to be a direct relationship
between the degree of sacral abnormality and the final func-
tional prognosis. These patients also have hemivertebrae and
as a consequence different degrees of scoliosis. The presence
of hemivertebrae also seems to be related to a poorer func-
tional prognosis.

Twenty-five percent of patients with anorectal malforma-
tions have a defect called tethered cord.26 The majority of
patients with tethered cord have a bad functional prognosis. In
this condition, the cord is abnormally attached (tethered) to
the spine. During the natural growth of the baby, it is believed
that the spine grows faster than the cord, producing traction
on the nerve fibers that may produce functional disturbances
in the motion of the lower extremities and may contribute to
sphincter problems.

Hemisacrum is sometimes associated with an anorectal
malformation and there is always a mass located in the area of
the sacral defect. An anorectal malformation with hemi-
sacrum and a presacral mass is known as the Currarino triad.
The most common sacral masses in these patients are a der-
moid, teratoma, lipoma, anterior meningocele, or a combina-
tion of all these. These patients also have a poor functional
prognosis.

Approximately 8% of all patients with anorectal malforma-
tions have esophageal atresia. These patients usually have a
very high anorectal defect and other associated anomalies,
especially urologic.

About 30% of patients with anorectal malformations also
have some sort of cardiovascular congenital anomaly. Most
frequently seen are patent ductus arteriosus, atrial septal
defect, ventricular septal defect, tetralogy of Fallot, as well as
other more complex malformations. Fortunately, only 10% of
patients have a cardiovascular malformation with significant
hemodynamic repercussions that requires surgical treatment.

The main concern in a patient with anorectal malformation
is whether or not the patient will have bowel control, urinary
control, and sexual function in the future. The higher the mal-
formation, the worse the functional prognosis will be.

The higher the anorectal defect, the more likely the child
will have fecal incontinence, but the lesser the chance of

having constipation. Conversely, the lower the malformation
the higher the incidence of constipation and the lower the
incidence of fecal incontinence will be.

Description of Specific Defects

Males

Perineal Fistula

This is the simplest of all defects. The rectum opens anterior
to the center of the external sphincter in the area known as the
perineum. The rectal orifice is usually incompetent, meaning
that it is too narrow to allow normal passage of stool.
Sometimes, the end of the rectum lies immediately below a
very thin layer of epithelium with an external opening located
at the base of the scrotum or sometimes at the base of the
penis. The meconium sometimes can be seen below that very
thin layer of epithelium giving an impression of a black rib-
bon. The overwhelming majority of these patients have a nor-
mal sacrum, and less than 10% of them have associated
defects. The final functional prognosis is excellent,27 provided
these patients receive adequate treatment. These patients can
be operated on during the newborn period. The ideal opera-
tion consists of moving the orifice back to the center of the
sphincter creating a normal-sized anus.

Rectourethral Fistula

In this group of malformations, the rectum connects to the
urethra. In the most common subtype, the rectum opens into
the lower part of the posterior urethra known as bulbar urethra
and, therefore, the defect is called rectourethral bulbar fistula.
The rectum passes through a funnel-like striated sphincter
mechanism to reach the lowest part of the posterior urethra.
Eighty-five percent of these patients achieve bowel control
when treated properly.27 Approximately 30% of them have
other associated defects.27

In the second subtype, the rectum opens into the upper part
of the posterior urethra (prostatic) and therefore it is called
rectoprostatic fistula. Only 60% of these patients achieve
bowel control later in life. Sixty percent of them have impor-
tant associated defects.27

Most of these patients (rectourethral fistula) require a
colostomy at birth and subsequently (usually 1 month later)
they receive the final repair of the malformation. Lately, some
of the patients with rectourethral bulbar fistula have been
repaired primarily during the newborn period without a pro-
tective colostomy.

The perineum of patients with anorectal malformations
have characteristic features that must be recognized by the cli-
nician. The higher the malformation, the more tendency to
have a flat perineum (flat bottom), meaning that the natural
midline groove is absent and there is no distinguishable anal
dimple. The lower the malformation, the more prominent
the midline groove and the anal dimple. In patients with
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rectourethral bulbar fistula, there is a recognizable midline
groove as well as an anal dimple and in patients with recto-
prostatic fistula, there is conspicuous tendency for the
perineum to be flat. Also, the anal dimple tends to be closer
to the scrotum, the higher the malformation. One can also
frequently see a bifid scrotum in cases of prostatic fistula.

Rectobladder Neck Fistula

This is the highest of all defects in male patients. The rectum
is connected to the bladder neck. Ninety percent of these
patients have important associated defects. The perineum is
frequently flat. The rectum is located above the funnel-like
sphincter mechanism (levator). These patients are the only
ones that require a laparotomy or laparoscopy in addition to
the posterior sagittal approach to be repaired. Only 15% of
these patients achieve bowel control later in life.27

Imperforate Anus Without Fistula

This is a rather unusual anomaly that occurs in 5% of all chil-
dren with anorectal malformations. Half of them also have
Down’s syndrome. More than 90% of all patients with
Down’s syndrome, who have an anorectal malformation, have
this specific type of defect. Eighty percent of the babies with
Down’s syndrome and this malformation will eventually have
bowel control when they receive an adequate operation.
Approximately 90% of patients with this defect and without
Down’s syndrome also have bowel control.28 Patients with
this malformation usually have a good sphincter mechanism
and a good sacrum.

Rectal Atresia

This malformation occurs in only 1% of all cases. It consists
of a complete or partial interruption of the rectal lumen
located between the anal canal and the rectum. The external
appearance of the perineum is normal. The malformation is
usually discovered when a nurse tries to take the rectal tem-
perature in a baby. The sacrum is normal as well as the
sphincter mechanism. One hundred percent of these patients
will have bowel control after a correctly performed opera-
tion.25

Female Defects

Perineal Fistula

In these female babies, the rectum opens in what is called the
perineal body between the normal location of the anus and the
female genitalia. All that was described about this defect in
males is true for females. These patients can be repaired at
birth without a colostomy. The prognosis is excellent.27

Vestibular Fistula

This is by far the most common defect seen in female
patients. The rectum opens in the vestibule of the female

genitalia just outside the hymen. Rectum and vagina share a
very thin common wall. About 30% of these babies have
associated defects. Ninety-three percent of these babies will
have bowel control when properly treated.27 The sacrum is
usually normal.

Vestibular fistula is frequently misdiagnosed as a recto-
vaginal fistula.29 Vaginal fistula is an extremely unusual
defect. It represents less than 1% of all the female defects. In
those unusual cases of vaginal fistula, the rectum opens into
the posterior vaginal wall deeper to the hymen.

Most of the vestibular fistula cases are successfully oper-
ated on at birth without a colostomy. Unfortunately, many of
those patients have dehiscence and retraction when the surgi-
cal technique used is not adequate. A secondary operation in
these cases does not render the same good result as in cases of
a well-done primary procedure.

Imperforate Anus Without Fistula

It is uncommon to see this type of defect in females. All that
was mentioned about this defect in males is true about this
defect in females.

Rectal Atresia

This condition does not differ from the same defect in males.

Cloaca

A cloaca is defined as a malformation in which the rectum,
vagina, and urinary tract are fused together forming a com-
mon channel. This single channel opens where the normal
urethra is located in females. Externally, these babies have
rather small-looking genitalia. Separation of the small labia
allows the observer to see a single orifice, which confirms the
clinical diagnosis of a cloaca. Cloaca represents another
spectrum of defects. The length of the common channel
varies from 1–7 or even 10 cm. The length of the common
channel is directly related to the final functional prognosis
for bowel and urinary control. The turning point seems to be
around 3 cm. Patients with a common channel shorter than
3 cm can be repaired posterior sagittally without opening the
abdomen and the prognosis for bowel and urinary control is
good. However, cloacas with a common channel longer than
3 cm represent a serious technical challenge. The operation
frequently requires not only a posterior sagittal approach but
also a laparotomy. The repair of those complex defects
requires experience and familiarization with pediatric urol-
ogy. The final functional prognosis is not very good in cases
with a long common channel.30

Associated defects occur in about 90% of all patients with
a common channel longer than 3 cm.

About 40% of patients with cloaca have hydrocolpos (a
very dilated vagina full of fluid). The dilated vagina com-
presses the trigone and may produce ureterovesical obstruc-
tion, megaureters, and hydronephrosis. Approximately 40%
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of the patients with cloaca also have different degrees of
septation of the vagina and the uterus. This has important
future implications, impacting menstrual flow,31 as well as
obstetric potential.

Initial Management

Male Babies

Perineal inspection and urinalysis allows determingtion of the
likely type of malformation in about 90% of the cases.

The presence of a perineal orifice, by definition makes the
diagnosis of a perineal fistula. This is also true when the baby
has an external defect called “bucket-handle” malformation
that is a skin bridge in the midline in the area of the anal dim-
ple. The presence of a good midline groove and an anal
dimple, as well as meconium in the urine, means that the
patient has a rectourethral fistula. A flat bottom and bifid
scrotum are signs of a very high malformation.

Diagnostic studies should be done after 24 hours of life, but
not later than 36 hours. The reason for this is that it is neces-
sary to wait until the most distal part of the rectum is dis-
tended in order for it to be seen by any of the diagnostic
modalities [magnetic resonance imaging (MRI), ultrasound,
CAT scan, or simple X-ray films]. Before 24 hours, the most
distal part of the rectum is usually collapsed and it is difficult
to see by these diagnostic modalities. Also, in order for meco-
nium to be forced through a tiny distal fistula, it is necessary
to wait until the intraluminal pressure is high enough to over-
come the tone of the striated muscle that surrounds the distal
rectum, which usually happens after 24 hours. During the first
24 hours, the clinician must try to answer two very important
questions: Does the baby have an associated defect that
threatens his/her life? Does the baby need a primary repair or
a colostomy?

These questions should be answered in this order. The
baby should be examined to rule out the presence of cardio-
vascular defects. The patient will remain with nothing by
mouth, and insertion of a nasogastric tube is recommended to
avoid vomiting and potential risk of aspiration. An ultra-
sound of the abdomen is indicated to rule out the presence of
hydronephrosis. An ultrasound of the spine is also useful to
rule out the presence of tethered cord. An X-ray film of the
lumbar spine and the sacrum will rule out the presence of
hemivertebrae and sacral abnormalities. A very abnormal
sacrum is usually associated with a very high defect. If after
24 hours the surgeon is still not sure as to the type of defect
that the baby has, a cross-table lateral film with the baby in
prone position and the pelvis elevated should be performed.
This will show the location of gas inside a distended rectum.
If the rectum is visualized below the coccyx and the surgeons
have experience with the neonatal repair of this malforma-
tion, the patient can be approached primarily. However, if the
rectum is located higher than the coccyx, or the surgeons
have no experience with these neonatal operations, it is better

to perform a diverting colostomy and to postpone the main
repair for a later date.

Females

It is also true in females that simple inspection of the per-
ineum will allow the surgeon to make a correct diagnosis dur-
ing the neonatal period in most cases.

The presence of an anal opening in the perineum makes the
diagnosis of perineal fistula.

Sometimes it is difficult to see the opening of the rectum
in the vestibule because the female genitalia are swollen at
birth because of the effect of the maternal hormones. The
presence of a fistula in the vestibule establishes that diagno-
sis. To make the diagnosis of a rectovaginal fistula
(extremely unusual defect) one would have to see meconium
coming from inside the vagina, deeper than the hymen. The
presence of a single perineal orifice makes the diagnosis of a
cloaca.

If none of these signs are present after 24 hours, the baby
should have a cross-table lateral film in prone position. Most
likely the baby has an imperforated anus with no fistula
(which represents 5% of all cases).

During the first 24 hours of life, the baby should be sub-
jected to the same tests described for the male patient. If the
baby has a cloaca, an ultrasound of the abdomen should be
performed not only in the upper abdomen to rule out
hydronephrosis, but also in the lower abdomen to rule out the
presence of hydrocolpos. Most babies with a cloaca need a
diverting colostomy. These babies should not be taken to the
operating room unless the surgeon has already ruled out the
presence of hydrocolpos. The hydrocolpos must be drained at
birth, particularly when the baby has hydronephrosis. Before
trying other procedures for the treatment of the hydronephro-
sis and megaureter, the hydrocolpos must be drained, which
usually will take care of these problems.

Colostomy

Colostomies in babies with anorectal malformation should be
totally diverting. Loop colostomies are contraindicated; they
may allow the passing of stool from the proximal into the dis-
tal colon, producing direct fecal contamination of the urinary
tract. The ideal colostomy should be created in the descend-
ing colon, with separated stomas. Both stomas should be sep-
arated enough as to allow the placement of a stoma bag over
the proximal stoma. Distal to the mucus fistula, the baby
should have enough length of colon to allow a comfortable
pullthrough at the time of the main repair.

In cases of cloaca, the surgeon must also drain the hydro-
colpos through the abdomen. When the vagina is so distended
that it reaches the upper abdomen, it can be drained in the
form of a vaginotomy, suturing directly the vaginal wall to
the abdominal wall. When the vagina is not that large, it can
be drained with a tube that is exteriorized through a separate
hole in the abdominal wall.
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Two weeks after the colostomy, a high-pressure distal
colostogram should be performed.32 This consists of injection
of hydrosoluble contrast material through the distal limb of
the colostomy to delineate the anatomy of the distal colon and
to establish an accurate anatomic diagnosis. This is, by far, the
most important diagnostic study in anorectal malformations.
Trying to repair these malformations without a good distal
colostogram exposes the babies to serious injuries of the
urinary tract, particularly in males.33

Main Repair

Males

Perineal fistulas can be repaired performing a minimal poste-
rior sagittal anoplasty. The baby is placed in prone position
with the pelvis elevated. Multiple stitches are placed at the
mucocutaneous junction of the fistula orifice. An incision
dividing the sphincter mechanism, posterior to the anal ori-
fice, is performed, and the rectum is carefully dissected to be
moved back and relocated within the limits of the sphincter.
During the dissection of the anterior rectal wall, special care
must be taken to avoid injury to the posterior urethra, which
is the most common and feared complication in these opera-
tions. The babies must have a Foley catheter in the urethra
during this operation. If the surgeon does not have enough
experience and the baby has a very narrow fistula orifice, 
a simple procedure called cutback can be done, consisting of a
posterior cut of the fistula to make the orifice wider. Another
alternative in a very sick baby or when the surgeon does not
have enough experience is simply to subject the patient to
dilatations of the fistula.

In cases of rectourethral fistulas, the patients are subjected
to a posterior sagittal anorectoplasty. The baby is placed in
prone position with the pelvis elevated and with a Foley
catheter in place. A posterior sagittal incision is performed
between both buttocks running from the middle portion of the
sacrum to the base of the scrotum. The entire sphincter mech-
anism is divided exactly in the midline using an electrical
stimulator to be sure to leave an equal amount of sphincter
muscle on both sides of the midline.

The posterior rectal wall is identified and is opened in the
midline. The fistula is identified and multiple fine silk stitches
are placed taking the rectal mucosa immediately above the
fistula in order to exert uniform traction to facilitate the dis-
section and separation of the rectum from the urethra. A sub-
mucosal plane is established in the anterior rectal wall to
avoid damage to the urinary tract. About 1 cm above the fis-
tula site, the dissection continues full thickness until the rec-
tum is completely separated from the urinary tract. After this,
a circumferential dissection with division of extrinsic vessels
of the rectum is performed until enough length has been
gained to bring the rectum down to the perineum and to anas-
tomose it without tension to the skin in the area of the anal
sphincter. Occasionally, we find that the rectum is very dilated

and cannot be accommodated within the available space of
the sphincter mechanism. Under those circumstances, it is
recommended to taper the posterior rectal wall as much as
necessary so as to be able to accommodate the rectum within
the limits of the sphincter. It must be the posterior rectal wall
that is tapered, rather than the anterior wall so that a suture
line is not opposed to the urethral fistula that was closed.
The limits of the sphincter are electrically determined. The
only difference in the surgical treatment between the rec-
tourethral bulbar fistula and the retroprostatic fistula is that
the latter requires a more significant dissection to bring the
rectum down.

Rectobladder Neck Fistula

Fortunately, this malformation occurs in only 10% of male
patients.27 This is the only defect that requires a laparotomy
or laparoscopic assistance in addition to the posterior sagittal
operation.34 This is because the rectum is located too high to
be reached from below. The posterior sagittal incision is only
performed to create the path through which the rectum should
be pulled down. A midline laparotomy or laparoscopy is per-
formed. The rectum is dissected above the peritoneal reflex-
ion. The surgeon must create a plane of dissection as close as
possible to the bowel wall, but without injuring the rectal
wall. One must keep in mind that the ureters and vas deferens
run in the same direction toward the bladder neck and, there-
fore, one must keep those structures under vision during the
dissection of the rectum. The bladder neck is located about
2 cm below the peritoneal reflexion and, therefore, it is very
easy to find the end of the rectum and to divide and suture the
fistula site. The rectum then must be mobilized to be pulled
down through the tract that has been previously established
through the posterior sagittal incision.

Imperforate Anus Without Fistula

In cases of imperforate anus without fistula, the operation is
not necessarily easier than in patients with a fistula because
the rectum is still intimately attached to the posterior urethra.
These patients are approached posterior sagittally, the poste-
rior rectal wall is opened in the midline, and multiple stitches
are placed in the edge of the rectal wall to exert uniform
traction and to facilitate the separation of the rectum from the
urinary tract.

Special care must be taken during the dissection of the
anterior wall to separate it from the urinary tract. These
patients more often require a rectal tapering, because usually
they have a more dilated rectum.

Rectal Atresia

These patients also require a posterior sagittal approach. The
entire sphincter mechanism is divided posterior sagittally.
Both rectum and anal canal are opened posteriorly. The
dilated proximal rectum is anastomosed to the anal canal and
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then the sphincter mechanism is meticulously reconstructed
in the midline. These patients have an excellent prognosis.

Female defects

Perineal Fistula

The repair of this malformation is the same that was described
for male patients, except that the rectum is usually separated
from the vagina so there is no risk of vaginal injury.

Vestibular Fistula

The complexity of this malformation should not be underesti-
mated. The patient is placed in prone position with the pelvis
elevated. Multiple fine silk stitches are placed at the rectal
vestibular orifice. A posterior sagittal incision is performed,
dividing the sphincter mechanism to find the posterior rectal
wall, which is easy to recognize. The main technical chal-
lenge in the repair of this defect is represented by the common
wall that exists between the rectum and vagina. There is no
plane of separation between these two structures. One must
make two walls out of one. This is achieved by a meticulous
dissection applying uniform traction with multiple silk
stitches into the rectal lumen. The dissection must continue
until the rectum has been completely separated from the
vagina. Usually the rectum of these patients requires very lit-
tle mobilization because it is located significantly low. The
limits of the sphincter are electrically determined, the perineal
body is reconstructed, and the rectum is placed within the lim-
its of the sphincter.

Rectovaginal Fistula

This is an extremely unusual defect.29 These malformations
can be repaired posterior sagittally. The repair is the same as
described for vestibular fistula, except that these patients
require much more mobilization of the rectum in order to
move it down and relocate it in the center of the sphincter.

Cloaca

Cloaca repair represents a significant technical challenge, par-
ticularly in patients with a long common channel.30

Repair of Cloaca with a Common Channel Shorter Than
3 cm. These patients are approached posterior sagittally.
The entire sphincter mechanism is divided in the midline and
the posterior sagittal incision is extended down to the single
perineal opening. The common channel is also opened in the
midline to expose the anatomy of the defect. The entire defect
can be repaired through this incision without opening the
abdomen. Once the anatomy has been exposed, the first step
is to separate the rectum from the vagina, which is performed
in the same manner as was described for a rectovestibular fis-
tula. Once the rectum is separated, it should be mobilized to
gain length and to be placed in a normal location. The next
step consists of mobilizing both vagina and urethra together,

following a specific technical maneuver called “total urogen-
ital mobilization.”35 Multiple 6-0 silk stitches are placed in the
edge of the open common channel as well as the edges of the
vagina. These stitches allow the surgeon to exert uniform trac-
tion on the entire urogenital structure. The urogenital channel
is divided full thickness approximately 5 mm proximal to the
clitoris, creating a plane of dissection that is very easy to find,
between the common channel and the posterior aspect of the
pubis. In a matter of a few minutes, one can reach the upper
portion of the pubis. Conspicuous fascial attachments exist
between the vagina, the genitourinary structures, and the
upper part of the pubis. These fascial attachments are avascu-
lar and are known as suspensory ligaments of the vagina and
urethra. These are divided and the retropubic fat is identified.
By dividing these suspensory ligaments, one can gain approx-
imately 2 cm of mobilization of the urogenital structures.
Some extra dissection of the lateral walls of the vagina as well
as its dorsal wall gains another centimeter, and by doing that,
one can repair the urethra and the vagina in a very satisfactory
manner. More than 50% of the patients with cloacas have a
common channel shorter than 3 cm and, therefore, it is possi-
ble to repair most of these defects with this reproducible
technique. The blood supply after this mobilization is excel-
lent. Urethra and vagina are then sutured to the labia in their
new position.

The limits of the sphincter are electrically determined and
marked with temporary silk stitches. The perineal body is
reconstructed with long-term absorbable sutures, the rectum
is placed within the limits of the sphincter, and the anoplasty
is performed. The total urogenital mobilization does not
change the final functional prognosis. Patients with a com-
mon channel of less than 3 cm and a good sacrum have more
than an 80% chance of having bowel control and an 80%
chance of having urinary control without bladder intermittent
catheterization.28 After the urethra and vagina have been
repaired, the urethral meatus is now located 5 mm deeper to
the clitoris in a position that makes it perfectly visible which
is important if the baby needs catheterization. Twenty percent
of these babies will require intermittent catheterization post-
operatively in order to empty the bladder.

Surgical Repair of Patients with Cloaca with a Common
Channel Longer Than 3 cm. We specifically recommend
these patients to be referred to specialized centers dedicated
to the treatment of complex malformations. The repair of
these defects usually requires not only a posterior sagittal
approach, but also a laparotomy and a series of decision-
making steps that require experience and special training in
urology. The first part of the operation consists of perform-
ing a total body preparation so that the patient can be
approached through the perineum (posterior sagittally) and
through a laparotomy. The posterior sagittal approach and
total urogenital mobilization is attempted because occasion-
ally one can achieve a total repair in patients with a common
channel up to 4 cm. If this maneuver is not enough to make
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the vagina comfortably reach the skin of the perineum, one
has to go into the abdomen and continue the dissection of the
vagina as well as its separation from the urinary tract. This is
a difficult and tedious maneuver. The bladder must be
opened and the ureters must be catheterized because they run
through the common wall that separates the bladder and the
vagina. Once the vagina has been entirely separated from 
the urinary tract, then the surgeon evaluates whether or
not the vagina reaches the perineum. If that is not possible,
then he or she has to make an important decision as to the
best way to repair the malformation. In very specific cases,
with bilateral hydrocolpos, the surgeon can perform a
maneuver called “vaginal switch,” consisting of resecting
one of the hemiuteri, resecting the vaginal septum, tubulariz-
ing both hemivaginas to create a single one and switching
down what used to be the dome of one hemivagina to the per-
ineum, taking advantage of the fact that the distance between
both hemiuteri is longer than the vertical length of both
hemivaginas. This maneuver is only feasible if the patient
has two large hydrocolpos.

If this maneuver (vaginal switch) is not feasible, then the
surgeon must replace the vagina. The alternatives are first to
replace it with rectum. The distal part of the rectum can be
used to replace the vagina, which can be done in two different
manners. If the patient has enough length of rectum, one can
use the most distal part (preserving its blood supply), to be
separated from the fecal stream, mobilized forward, and
replacing the distal part of the vagina.

In other cases, if the rectum is very dilated, one can divide
it longitudinally. The anterior portion is tubularized and
moved forward to form the neovagina preserving the neces-
sary vessels from the inferior mesenteric branches. The pos-
terior aspect will serve as a rectum. The blood supply of the
posterior aspect will be provided intramurally from the
branches of the inferior mesenteric vessels. The rectum has an
excellent intramural blood supply.

If these maneuvers are not feasible, the next choice could
be sigmoid colon. If the colostomy interferes with these
maneuvers, then one can use the small bowel.

In cases of extremely high malformations, one may find two
little hemivaginas attached to the bladder neck. The rectum
also may open in the bladder neck. The separation of these
structures is performed through the abdomen. Once the sepa-
ration has been performed, one may notice that there is no
bladder neck left. Under those circumstances, the surgeon
must have enough experience to decide whether or not the
bladder neck can be reconstructed or whether it is better to per-
manently close the whole distal part of the bladder and open a
vesicostomy. Those patients will require a continent diversion
later in life. Because these patients have the highest incidence
of vesicoureteral reflux, this operation through the abdomen
represents a good opportunity to reimplant the ureters.

Patients with a common channel shorter than 3 cm are left
with a Foley catheter, which stays in place for 2 or 3 weeks.
Patients with a common channel longer than 3 cm require a

suprapubic cystostomy or vesicostomy at the end of the
operation. One month after surgery, through the suprapubic
tube, a cystogram is performed, the tube is clamped, and
the patient is observed to see if she is capable of emptying
her bladder spontaneously or if she requires intermittent
catheterization.

The most common sequela from the urinary point of view
in babies with cloaca is the incapacity to empty the bladder.
These babies do not have the type of neurogenic bladder that
is seen in patients with spina bifida and myelomeningocele.
These patients rather have a floppy large bladder that does not
empty. Most of the cloaca patients have a competent bladder
neck. The combination of a competent bladder neck with a
floppy hypotonic bladder makes these patients ideal candi-
dates for intermittent catheterization, which allows them to
remain completely dry.

When the bladder neck was not present at birth or was
destroyed during surgery, these patients will need a continent
diversion later in life. This operation usually will consist of
a bladder augmentation and creation of a conduit with a one-
way valve mechanism that allows the patient to be catheter-
ized intermittently in order to empty the bladder without urine
leakage.

Results of Treatment of Anorectal Malformations

About 75% of all patients with anorectal malformations
(when subjected to a good operation), have bowel control.27

The bowel control is not perfect. This becomes evident when
the patients have severe constipation, which may produce
overflow pseudoincontinence, and soiling. Also, a severe
episode of diarrhea may show that the bowel control is not
normal. Twenty-five percent of all patients have fecal inconti-
nence and require some form of medical management.

Because anorectal malformations cover a wide spectrum of
defects, the clinical and functional results vary depending on
the specific type of malformation. Patients with a cloaca with
a common channel longer than 3 cm usually have fecal incon-
tinence and require intermittent catheterization to empty the
bladder. Patients with cloaca with a common channel shorter
than 3 cm and a normal sacrum have bowel control 80% of the
time and only 20% of them require intermittent catheteriza-
tion to empty the bladder and remain completely dry. Ninety-
four percent of all patients with rectovestibular fistulas have
bowel control. Babies with perineal fistulas have bowel con-
trol 100% of the time. Rectobladder neck fistula patients only
have bowel control 20% of the time, rectoprostatic fistula
60%, and rectourethral bulbar fistula 85%.27 Patients with
imperforate anus with no fistula will have bowel control
between 80% and 90% depending on whether or not they
have Down’s syndrome.29

Constipation is a problem in most patients with anorectal
malformations in whom the rectum was preserved during the
main repair of the defect. Constipation should not be under-
estimated as a problem. When not treated properly, the
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patients develop megacolon and chronic fecal impaction,
which may end up producing overflow pseudoincontinence.

Medical Management of Fecal
Incontinence

For the group of patients who have fecal incontinence (25%
of cases), there is a bowel management program that aims to
keep those patients completely clean of stool and to make
them socially accepted. The basis of this treatment is to teach
the family or the patient to clean the colon every day with an
enema or colonic irrigation. Because most patients have con-
stipation, the cleaning of the colon with an enema will prevent
the patient from passing stool for 24–48 hours.36

Occasionally, however, we find patients that had a different
type of repair and lost the rectosigmoid during the main repair
or have intractable diarrhea or malabsorption. In those cases,
the bowel management is technically more demanding
because it includes not only cleaning the colon with an
enema, but also the use of a constipating diet or medications
to decrease the colonic motility in order to keep the patient
free of stool for more than 24 hours.

The bowel management program is implemented over a
period of 1 week by trial and error. Every patient needs a dif-
ferent kind of enema to clean the colon. The cleaning of the
colon is monitored, taking X-ray films of the abdomen every
day, and readjusting the volume and concentration of the
enema by trial and error. The goal is to find the enema that is
well tolerated by the patient, is easy to administer, and keeps
the patient completely clean. When the patient complains
about the rectal enema and feels embarrassed about their par-
ents giving the enema, an operation called the Malone proce-
dure (continent appendicostomy) is an option.37,38 This
consists of creating a connection between the tip of the cecal
appendix and the umbilicus. The cecum is plicated around the
appendix, to create a one-way valve that allows the introduc-
tion of a catheter through the umbilicus into the colon and
prevents the colon from passing stool through the orifice. The
patient is able to sit on the toilet, pass a little feeding tube
through the umbilicus, administer the enema himself/herself,
evacuate the colon, and remain clean the following 24 or
48 hours. This allows the patient to become independent.

A significant number of patients do not have an appendix.
One can be created with a vascularized flap of the colon (con-
tinent neoappendicostomy). Then again, the colon is plicated
around the new appendix to make it continent.38

Relevant Aspects for Adult Colorectal Surgery

Many adolescent and adult patients may still have fecal incon-
tinence despite successful repair in infancy. Work-up of these
patients should include a detailed history and physical, i.e.,
type of defect the patient was born with, bowel movement and
voiding pattern, type of perineum, location of rectal opening,

presence of an anal dimple, and strength of sphincter contrac-
tion. A water-soluble enema or defecography, voiding cys-
tourethrogram, sacral films, MRI with a rectal coil to assess
the location of the rectum are essential. Manometry, anal
ultrasound, and pudendal nerve terminal motor latency may
also be helpful.

We then classify patients into four groups.39 “Group one”
appears untrainable. They have a poor sacrum, flat perineum,
poor muscles, no sensation, and poor bowel movement pat-
tern and usually are incontinent to both urine and all types of
stool. These patients are good candidates for a bowel man-
agement program. If this program is unsuccessful, alternative
techniques such as the artificial bowel sphincter or stimulated
gracilis muscle flap may be tried40; however, a permanent
stoma is usually best suited and truly appreciated by these
patients.

“Group two” have clinical and MRI evidence of a mislo-
cated rectum with a good sacrum and well-developed muscles.
They benefit from a secondary pullthrough procedure by an
experienced surgeon with the aid of the Peña stimulator.

“Group three” has severe constipation and a contrast enema
shows a severely dilated mega rectosigmoid. They benefit
from a sigmoid resection.

“Group four” are patients born of the good prognostic type
and have a well-located rectum, good sacrum, and good mus-
cles but are still incontinent. They may benefit from biofeed-
back or other behavior modification programs to help them
evacuate the rectum at controlled and predictable times.

Some children develop an irritable bowel syndrome as they
mature after a successful repair and then have difficulty later
on in life. They may benefit from regulation of colonic motil-
ity with diet, medication, or possibly an intestinal pacemaker
that is on the horizon. It is the author’s opinion that control of
rectosigmoid motility and coordination will be of more value
in the future than any artificial or perhaps transplanted anal
sphincter.

Other Pediatric Colorectal Disorders

Idiopathic Constipation

Constipation of unknown origin represents a serious problem
in the pediatric population. At least 6% of pediatric consulta-
tions are related to this particular problem.41 We consider this
condition to be the result of a colonic hypomotility disorder
with different degrees of severity, affecting mainly the rec-
tosigmoid and sometimes the entire colon. The spectrum of
colonic hypomotility or colonic inertia varies from mild con-
stipation that can be controlled by dietetic measures, to severe
hypomotility disorders that may fall into the realm of what is
called “intestinal pseudoobstruction.”

Constipation means an incapacity to empty the colon on
a daily basis or incapacity to empty it completely. As a conse-
quence, the colon stores a large amount of stool, and becomes
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very dilated (megacolon). Megacolon produces constipation
and constipation produces more megacolon, creating a
vicious cycle. The final result is what we call chronic fecal
impaction, which provokes overflow pseudoincontinence
(encopresis).

The cause of this condition is unknown. Many authors
claim that the origin is a behavior problem, whereas others
believe that it is a consequence of a dietetic problem. There
are those who think that it is a consequence of a lack of relax-
ation of the internal sphincter or a consequence of ultrashort
segment aganglionosis. None of these theories have been sci-
entifically documented, and that is why we call this condition
idiopathic.42

So far, the treatment for this condition consists of trying to
find the amount of laxatives that is capable of producing a
bowel movement that empties the colon completely every
day. The amount is different in every individual and has to be
determined by trial and error. When the laxative requirement
is so high that it creates a problem in terms of quality of life,
we offer the patient a surgical treatment consisting of the
resection of the most dilated portion of the colon (usually
the rectosigmoid), creating an anastomosis between the
nondilated part of the descending colon and the rectum.43

By doing that, even when we are aware of the fact that we
do not cure this mysterious condition, we make the problem
more manageable and reduce significantly the amount of
laxatives that the patient needs.

Rectal Prolapse

Rectal prolapse occurs in children because of well-known
conditions such as myelomeningocele and spina bifida. The
lack of sphincter tone explains the severe prolapse from
which these patients may suffer. Also, patients with cystic
fibrosis or some patients with inflammatory bowel disease or
intestinal parasites may have rectal prolapse.

Most pediatric patients afflicted by this condition are of the
idiopathic type. The surgeon must try to identify one of the
predisposing conditions already mentioned. If this is not pos-
sible, one must try to avoid those factors that we know exac-
erbate the problem, such as to avoid constipation and treat any
irritating conditions of the colon, such as milk allergy. If all
this fails, the surgeon can offer a palliative surgical treatment.

An old operation designed to treat rectal prolapse includes
a placement of a nonabsorbable suture around the anus to
restrict its caliber. The long-term results of these procedures
are not good because eventually the patients develop mega-
colon and an anal stricture.

Other surgeons have tried the injection of sclerosing sub-
stances in both perirectal spaces. This has been followed by
severe complications including nerve damage and bowel and
urinary incontinence. A posterior sagittal approach has also
been used which allows the surgeon to anchor the posterior
rectal wall to the cartilage of the coccyx and the sacrum. Most
of the patients are cured after this procedure, but there are

occasional failures. If all these procedures are unsuccessful,
the patient can be subjected to an abdominal approach and
fixation of the rectum to the presacral fascia, usually with a
sigmoid resection. More recently, a perineal rectosigmoidec-
tomy (modified Altemeier procedure) has emerged as a treat-
ment option in these children mimicking a one-stage
pullthrough for Hirschsprung’s disease. The advantages are
the same in that one avoids an abdominal operation and the
procedure may be repeated for recurrences.

Perianal Fistula

Perianal abscess and fistula in pediatrics seems to be a com-
pletely different condition to that seen in adults.

During the first year of life, many babies (mainly males),
have perianal abscesses that eventually become perianal fistu-
las. The orifice seen externally next to the anus communicates
with one of the crypts of the pectinate line. Traditionally,
these patients have been subjected to a fistulotomy, consisting
of identifying the fistula tract and cutting all the tissue, and
bowel wall, from inside the rectal lumen leaving the wound
open for granulation.

Our experience has been that this is a benign condition that
does not require any treatment. If the babies have a perianal
abscess, they do not require antibiotics. Very soon, the
abscess drains by itself and, if not, with a minimal incision
and drainage. After that, for a period of months, it drains
intermittently without any discomfort to the patient. All
fistulas disappear after 1 year of age.44

Occasionally, one can see a school-age child with a peri-
anal fistula. This is extremely unusual. The surgeon should
investigate the patient for the presence of inflammatory bowel
disease before trying any of the currently available surgical
techniques used in adults.

Juvenile Polyps

Around 4 years of age, patients might have polyps in the rec-
tum and in the colon. These polyps are benign. They grow and
eventually amputate and disappear. The polyps are mostly
located in the posterior rectal wall. A rectal examination
makes the diagnosis in most cases. These polyps have a long
pedicle. The symptoms in these patients are the presence of
blood surrounding the fecal matter. They do not produce any
pain. Occasionally, the parents describe the presence of a
polyp that prolapses through the anus. The polyps can be eas-
ily resected under general anesthesia in order to confirm the
histologic diagnosis. Histologically, these are benign inflam-
matory polyps. Once the diagnosis is made, they can be
predicted to have a benign course.

Even if the patient has another polyp, we know that even-
tually it will self-amputate. These polyps do not produce
significant bleeding.

Occasionally, one may see juvenile polyposis that may
require more aggressive treatment, but that is extremely rare.

724 A. Peña and M. Sher



Anal Fissure

Anal fissures in pediatric patients are always a consequence
and not a cause of constipation. The fissure represents a lac-
eration that was produced with the passage of a hard large
piece of fecal matter. The patient has painful bowel move-
ments and that contributes to the constipation problem,
because the patient becomes a stool retainer. Stool retention
may provoke more constipation and more constipation will
make the fissure worse.

The main treatment for this condition is to make the parents
understand the nature of the problem. It is necessary to give
enough laxatives so as to guarantee that the patient will have
soft stool passing through the rectum for several weeks until
the fissure heals. No surgical treatment is necessary in fissures
in children.

Recently, 0.2% NTG (glyceryl trinitrate) ointment has been
used for intractable cases to cause a reversible chemical
sphincterotomy. Tander et al.45 reported successful healing in
83.9% of children compared with 35% treated with placebo.
This is a simple alternative treatment because the long-term
sequelae of an internal lateral sphincterotomy in children is
not known and is likely to be associated with some type of
incontinence especially in childbearing females.
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“It was the best of times it was the worst of times.” How
prophetic was Charles Dickens when applied to health care in
America today.1 We are currently experiencing unprecedented
technologic and therapeutic advancements; however, these
come at a tremendous price. Healthcare expenditures have
increased by double digits for the past decade, physician
reimbursement has decreased over the past 10 years, and hos-
pitals have closed and healthcare systems have filed for bank-
ruptcy.2 Furthermore, healthcare expenditures are forecasted
to grow more than 7.0% per year over the next 10 years3

(Figure 52-1).4

Multiple interrelated events have led to the current state of
healthcare finance. With the advent of the resource-based
relative value system (RBRVS), physicians have shifted
from price setters to price takers. Technology costs,
although providing an improvement in patient care, have
skyrocketed. Although the life expectancy of the population
has not increased dramatically over the past decades, the
“baby boomers” are here and continue to shift the average
age of the American population to one that requires
increased utilization of healthcare resources. In 2003 it was
estimated that forty-five million or 15.6% of Americans had
no health insurance, and millions more were underinsured,
putting a strain on state and federal budgets to provide care.5

Last but not least is the current professional liability crisis,
resulting in increased malpractice rates and driving special-
ists from specific locations. Despite this, physicians still are
able to provide quality care for their patients and receive
reasonable compensation. Nonetheless, in the ever-changing
face of the socioeconomic landscape, physicians need a
solid basis that allows them to function in today’s practice
environment.

This chapter covers the RBVRS and Medicare reimburse-
ment, the types of contractual agreement between insurers
and practitioners and insurers and patients, and what to expect
in the future.

The Reimbursement Process

Medicare

The key to begin to understand the business of medicine is to
understand the basics of Medicare. While private payers vary
in their reimbursement rates and policies, most are tied in
some form to the Medicare system. Medicare was created in
1965 by the federal government as a social insurance program
designed to provide all adults over the age of 65 with com-
prehensive healthcare coverage at an affordable cost.
Medicare is administrated by the Center for Medicare and
Medicaid Services (CMS), formerly known as the Health
Care Financing Administration. When the program began in
1966, 19.1 million persons were enrolled; in 2004, Medicare
had more than 41 million enrollees and is forecasted to
include almost 80 million people by 2030 (Figure 52-2).6

Medicare is divided into several parts.
Medicare Part A, also known as hospital insurance, helps

pay for inpatient hospitalizations, skilled nursing care (SNF),
home health and hospice care. Part A is financed primarily
through federal payroll taxes (FICA) paid by both employees
and employers. In 2004 the current FICA tax was 7.65% of
earned income, of which 1.45% went toward Medicare Part
A. Individuals who receive social security benefits or rail-
road retirement benefits are automatically enrolled in Part A.
Individuals under 65 who receive social security disability or
those with end-stage renal disease for more than 24 months
are also eligible for Part A. Despite current misconcep-
tions, Medicare Part A is not free. Although there is no
monthly premium, Medicare enrollees are responsible for
copayments associated with the services provided. In 2004
there was an $840 copay for each hospital stay of 1–60 days,
and after 150 days of inpatient hospitalization all costs
were the patient’s responsibility. Part A covers nothing for
the first 20 days of SNF care and only $105 for days 21–100.



Similar to inpatient hospitalization, there was no coverage
for SNF after 100 days.

Medicare Part B, also known as Medical Insurance, pro-
vides coverage for payments to physicians for services
provided. This includes outpatient medical and surgical serv-
ices, supplies, diagnostic testing, and some home health care.
Part B is funded by a combination of the federal government’s
general revenues (75%) and individual monthly premiums
(25%). In 2004 Part B did not cover routine physical exami-
nations. However, the federal government has responded to
citizens’ urging and has instituted a physical examination
when one enters into Medicare and covers screening for
some specific diseases. Part B covers screening for breast can-
cer, cervical cancer, prostate cancer, and colorectal cancer.

Medicare covers fecal occult blood testing every 24 months,
flexible sigmoidoscopy every 48 months, colonoscopy for
high-risk individuals once every 24 months or for average risk
individuals every 10 years. Medicare also covers barium ene-
mas every 24 or 48 months depending on your risk stratifica-
tion. New in 2004 was a prescription drug benefit plan
available to Medicare beneficiaries in 2006.

Unlike Part A, Medicare Part B has monthly premiums. In
2004 the premium for those who enrolled at the onset of eli-
gibility was $66.60 per month. If one enrolls at eligibility, this
premium is deducted from your social security or railroad
retirement check. You can opt out of Part B. Similar to Part A,
Part B enrollees are responsible for copayments and
deductibles. For physician services, deductible was $100 per
calendar year and a 20% copayment of Medicare-approved
rates. Copayments for outpatient procedures were charged at
a different rate than office services, and the copayment varied
based on the procedure performed.

Whereas Part A and B are considered traditional Medicare,
Medicare Part C or Medicare + choice is the government’s
plan to shift the cost and risks of Medicare patients to the
private sector. In Part C, private payers receive a monthly
payment per covered individual (capitated amount) to provide
all of Part A and B services. Private payers then tailor these
plans to cover anticipated needs. These plans often provide
benefits not seen in traditional Medicare, such as prescription
drugs, routine physicals, preventative care, eyeglasses, and
hearing aids. However, because these plans are privately
administered, individual choice is often severely limited with
regard to physicians and hospitals.

In late 2003, the federal government instituted another new
category of Medicare. Medicare Part D, prescription drug
coverage, was signed into law in December 2003. In response
to the cost of prescription drugs for seniors, in December, the
government instituted a program that will start in 2006. This
program will provide for prescription drugs with an initial
deductible of $250 dollars and a monthly premium of $35.
There will be a 75% subsidy for drug cost between
$251–$2250. The federal government will pay for all drugs
after a recipient pays $3600 or $5100 in total cost. Special
assistance will be provided for low-income seniors as well.
New to Part D is the institution of means testing. Individuals
with incomes $160,000 and above will be subjected to higher
Part B and Part D premiums.

Medicare Resources

According to the Office of Management and Budget,
Medicare in 2004 had a budget of $302 billion forecasted to
grow to more than $317 billion by 2008.7 That budget is
determined by legislation and is formula based. It involves the
Medicare Economic Index, a weighted index, and the sustain-
able growth rate. The sustainable growth rate compares the
cumulative actual spending for physicians’ services since
1997 to a cumulative target amount of spending over the same
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FIGURE 52-1. Healthcare expenditures.4 The green line shows the per-
centage of the gross national product going to national health expen-
diture. The scale on the left axis measures it. The purple line, for
gross domestic product (GDP), and the blue line, for national health
expenditure (NHE), in billions of dollars, measured by the right axis
scale. http://hspm.sph.sc.edu/Courses/Econ/Classes/nhe00/.

FIGURE 52-2. Expected number of Medicare beneficiaries. The
number of people Medicare serves will nearly double by 2030.6

Note: *Numbers may not sum because of rounding. (Source: CMS,
Office of the Actuary. From Centers for Medicare & Medicaid
Services, June 2002 edition, section III.B.1, p 4).



time period. Without new federal spending legislation,
Medicare spending is not allowed to grow by more than $20
million/year (budget neutrality). However, the government
has made exceptions to increases in Medicare spending for
new technologies and pilot programs. For more details, the
complete Medicare fee schedule can be found in the Federal
Register online at http://www.gpoaccess.gov/fr/index.html.

Hospital (Part A) Reimbursement

Until the mid-1980s, the federal government and most private
payers reimbursed hospitals retrospectively for all reasonable
costs involved in the care of a covered individual. With this
form of reimbursement, to compete and remain solvent, hos-
pitals invested in the latest, most advanced technology. This
allowed hospitals to increase patient care volume and expand
services; however, it was done without regard to cost or effi-
ciency. Although this methodology had its advantage, it led to
a continuing upward spiral in healthcare costs and a signifi-
cant duplication of services.

In response to sharply increasing hospital costs, the federal
government instituted a prospective payment system. This
was modeled after a system developed by Fetter and associ-
ates at Yale University that categorized patients based on pri-
mary and secondary diagnosis, primary and secondary
procedures, age and length of stay, and then set a uniform cost
for each category.8 These diagnostic related groups (DRGs)
set a maximum amount that would be paid for the hospital
care of Medicare patients for a specific problem. In 2003
there were 538 DRGs. Each DRG contains a list of specific
diagnoses and procedures based on the International
Classification of Diseases, Ninth Revision, Clinical
Modification (ICD-9-CM).9 ICD-9 is a coding system that
lists specific diseases, diagnoses, and medical acuity. By
using this system, Medicare has grouped related ICD-9 codes
that use similar hospital recourses in specific DRGs.

Private payers have followed Medicare’s lead and began
using a prospective payment system. It was believed that by
using a prospective payment system, hospitals would have a
true incentive to improve efficiency and keep cost low.
Although this may have initially slowed the growth of hospi-
tal costs and forced improved efficiency in healthcare deliv-
ery, it has not been the panacea that was expected. Hospital
costs, although initially controlled, returned to double-digit
increases by 2002.10 Although the reasons for the continued
increase in hospital costs are multifactorial, the failure of
DRGs to truly control cost can best be summed up this way:
“Hospitals prefer management strategies that are designed to
enhance revenues over cost control measures that may be
resisted by the physician staff.”11

Despite the reluctance of physicians to change practice pat-
terns, hospitals have tried to increase their efficiency, and with
technologic advances, it has been possible to shift procedures
from the inpatient setting to outpatient/ambulatory center.
Although this had some albeit minimal impact in physician

reimbursement, it helped decrease resource utilization. In
response to this, to account for this shift in location, Medicare
has developed a prospective payment system called the ambu-
latory payment classification (APC). APCs, similar to DRGs,
are specific reimbursement groupings that Medicare pays to
facilities. For these outpatient services, Medicare pays a spe-
cific rate per procedure determined by the APC in which the
procedure is grouped. Specific medical devices and drugs are
exempt from this and are reimbursed in addition to the APC
fee. These are called pass throughs. Other devices that do not
receive pass through are often charged to the patient by pri-
vate payers. In 2004, four APC classifications covered the
majority of outpatient anorectal procedures. APCs reimburse
facilities between $209 (APC 148, lateral internal anal
sphincterotomy) and $1210 (APC 150, hemorrhoidectomy)
with a patient copayment between $41 and $437.

With changes in location of services in a constant state of
flux, Medicare needed to develop an appropriate and timely
methodology to respond to this shift. To add some stability to
APC payments and achieve these goals, the Secretary of
Health and Human Services (head of CMS) appointed an
Advisory Panel on APC Groups. This panel of physicians
deals with issues concerning resource use, assigning new cur-
rent procedural terminology (CPT®) codes to APCs, and
reassigning codes to different APCs.

Physician Reimbursement

Currently physician reimbursement from Medicare is a three-
step process: 1) appropriate coding of the service provided by
utilizing CPT®; 2) the appropriate coding of the diagnosis
using ICD-9 code; and 3) CMS determination of the appro-
priate fee based on the RBRVS.

CPT® is a uniform coding system that was developed by
the American Medical Association (AMA). CPT® originated
in 1966 and has undergone yearly updates based on changes
in medical and surgical procedures and the development of
new technology. CPT® is a proprietary product of the AMA.
The CPT® editorial panel is composed of 16 members in
multiple specialties as well as the insurance industry.
Advisors from more than 90 medical and surgical specialties
advise them. They meet four times a year to consider addi-
tions and deletions to the code list. A service may be brought
before the CPT® editorial panel by any specialty, private
physician, insurer, or device manufacture. To receive consid-
eration for a new code, a procedure must meet certain require-
ments: it must be done by a reasonable number of the
specialty that presents the code, be performed at reasonable
frequency, be done throughout the country, and have peer-
reviewed literature supporting its efficacy. The editorial panel
allows advisors from other specialties to comment on any pro-
posal. The editorial panel then reviews the clinical description
of the procedure or service that describes the typical patient.
After assuring that it meets all of the above requirements and
that the service should not be coded with a preexisting code,
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the committee will give the service a unique CPT® code. The
code then moves to the Relative Value Update Committee
(RUC) where it receives a value relative to other codes
(RVU). CPT® also uses a series of modifiers in addition to
the original code to better describe the service provided. This
allows not only for better data collection regarding the fre-
quency and complexity of services but also for appropriate
reimbursement by Medicare.

Medicare implemented the RBRVS in 1992. Previously
physicians were reimbursed based on “usual, customary and
reasonable charges” (UCR). UCRs were based on the physi-
cian’s most frequent charge for the service (usual), the aver-
age charge for that service in the area (customary), and the
actual charge for the service (reasonable).12 Individuals
within the federal government, private insurers and non-
procedure-based medical specialties thought that this system
perpetuated increasing healthcare costs and inequities in med-
ical care. These individuals believed that this system served as
an incentive for physicians to inflate charges even in those
instances in which actual costs were decreasing and to
continue the inequities in fees between proceduralists and
nonproceduralists. In response to this, the federal government
instituted the Medicare fee schedule.

The Medicare fee schedule was based on the work of a
research team led by William Hsiao, a Harvard economist
under contract to CMS.13–15 The Harvard study ranked proce-
dures and services relative to each other based on the amount
of physician work necessary to perform the procedure or serv-
ice. Work was defined as a combination of the time used to
perform the service and the complexity of service (mental
effort, knowledge, judgment and diagnostic acumen, techni-
cal skill, physical skill, psychological stress, and potential
iatrogenic risk).16 Work was then broken down into three time
periods, preservice, intraservice, and postservice.

Preservice work for surgical procedures has come to be
defined as the physician work provided from the day before,
until the time of the operative procedure (i.e., skin incision).
This may involve any or all of the following: hospital admis-
sion work-up, the preoperative evaluation including the
procedural work-up, review of records, communicating
with other professionals, patient and family, and obtaining
consent; and, dressing, scrubbing, and waiting before
the operative procedure, preparing patient and needed equip-
ment for the operative procedure, positioning the patient, and
other non-”skin-to-skin” work done in the operating room
before incision. Preservice work does not include the consul-
tation or evaluation at which the decision to provide the
procedure was made.

Intraservice work includes all “skin-to-skin” work that is a
necessary part of the procedure. The time measurement for
the intraservice work is from the start of the skin incision until
the incision is closed.

Unlike preservice work, postservice work varies depending
on the magnitude of the procedure. In an effort to accurately
assign the amount of postprocedure work, specific CPT®

codes have been assigned specific global periods. There are
currently three postprocedural global periods: 0 days, 10
days, and 90 days. Routine postprocedure care includes
physician work after skin closure that is done on the day of
the procedure, including non-”skin-to-skin” work in the oper-
ating room. This includes patient stabilization in the recovery
room, communicating with the patient and other profession-
als (including written and telephone reports and orders), and
patient visits on the day of the procedure. For a surgical
service with a global period of 10 or 90 days, the postservice
work includes all of the above, and in addition postoperative
hospital care, including the intensive care unit if needed;
other in-hospital visits; discharge day management serv-
ices; and office visits within the assigned global period of
10 or 90 days.17

For nonsurgical services such as office evaluation and man-
agement (E&M) services, the preservice work includes
preparing to see the patient, reviewing records, and commu-
nicating with other professionals. The intraservice work
includes the work provided while the physician is with the
patient and/or family. This includes the time in which the
physician obtains the history, performs a physical evaluation,
and counsels the patient. The postservice work for nonproce-
dural services includes arranging for further services, review-
ing results of studies, and communicating further with the
patient, family, and other professionals, including written and
telephone reports as well as calls to the patient.

Whereas the study by Hsiao and colleagues14 initially val-
ued only 200 codes and ranked them according to physician
work, the RUC subsequently valued and ranked each CPT®
code relative to other codes. New codes were valued using
provider surveys to obtain an appropriate work value. These
surveys allow for individuals who perform the procedures to
value pre-, intra-, and postservice work relative to established
codes. According to federal law, the relative value of codes is
reviewed every 5 years by the RUC allowing for corrections
in the relativity of the codes. Currently, physician work is not
the only value used to calculate an RVU. Whereas the work
RVUs (wRVU) makes up the majority of the total RVUs
(tRVU) for a specific CPT® code, RVUs are also calculated
for practice expense (peRVU) and malpractice (mRVU) for
each code. Similar to wRVUs, peRVUs are calculated based
on the amount of resources used in the pre-, intra-, and post-
service time. This includes not only the nursing and ancillary
staff key to the procedure or service but also supplies used
during the pre- and postprocedure periods. If the procedure is
performed in the office, intraservice personnel and supplies
are included. For procedures done in a facility, usually a hos-
pital, these costs are reimbursed based on the DRG (Part A)
and paid to the healthcare facility and not to the physician.
Malpractice RVUs are calculated from actual malpractice
premium data obtained throughout the country. Using pre-
vious CMS claims, a value for each CPT® code is determined
based on a risk factor for the dominant specialty that provides
service.18
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Final physician reimbursement by CMS is then multiplied
by a geographic practice cost index (GPCI), which is sup-
posed to adjust payments for differences in physician practice
costs across geographic areas. For a given service, multiply-
ing the service-specific Physician Work, Practice Expense,
and Malpractice Expense RVUs by their respective GPCIs
determines the payment amount in a given geographic area.
Next, these three products are summed, yielding a geograph-
ically adjusted RVU total for the service. This number is then
converted to dollars by a conversion factor, which in 2004 was
$37.3374 per RVU. It is expected to increase 1.5% in 2005.
As an example, in 2004 for CPT® code 44140 (colectomy,
partial; with anastomosis) {(wRVU * wGPCI) + (peRVU *
peGPCI) + (mRVU * mGPCI)} * 37.3374 = $ CMS reim-
bursement. As seen, the amount paid varies per region:

San Francisco, CA: (20.97 wRVU * 1.068 wGPCI) + (8.69
peRVU * 1.458 peGPCI) + (2.58 mRVU * 0.669 mGPCI)
* 37.3374 = $1373.72

Boston, MA: (20.97 wRVU * 1.041 wGPCI) + (8.69 peRVU
* 1.239 peGPCI) + (2.58 mRVU * 0.803 mGPCI) *
37.3374 = $1294.43

New Orleans, LA: (20.97 wRVU * 1.0 wGPCI) + (8.69
peRVU * 0.945 peGPCI) + (2.58 mRVU * 1.240 mGPCI) *
37.3374 = $1209.03

Little Rock, AR: (20.97 wRVU * 1.000 wGPCI) + (8.69
peRVU * 0.847 peGPCI) + (2.58 mRVU * 0.389 mGPCI)
* 37.3374 = $1095.26

Although Medicare is an extremely large and at times an
unwieldy way to manage healthcare and healthcare-related
costs, understanding it is key to understanding both hospital
and physician reimbursement by private payers. Most private
payers today use CPT® codes to identify physician services.
Although private payers do not have to follow the rules set
forth by the federal government (for instance, they often do
not recognize surgical modifiers), they find that CPT® is a
well-established and familiar system allowing for correct
physician coding. Private payers in noncapitated contracts
often set reimbursement based on a percentage of the
Medicare fee schedule. The percentage reimbursement will
often vary by region. The larger payers have taken this one
step further using Medicare to develop their own fee schedule.
Again using CPT® terminology, companies will adjust
payment based on the individual service provided; for exam-
ple, paying E&M codes 105% of Medicare, office-based
procedures 110% of Medicare, and surgical procedures
115%. This is often modified regionally based on the rules of
supply and demand. In areas with a paucity of a specific
specialty, reimbursement is high as opposed to a saturated
market where the insurance company can play one physician
or group against another to obtain a favorable contract.
Hospital payments are similar. Private payers reimburse
hospitals either as a percentage of the DRG or on a per diem
based on the service provided. For outpatient procedures,
hospitals are often reimbursed as a percentage of the APC.

Private Payers

Whereas the impact of Medicare on the economic landscape
of medicine is clear, the role and type of private payers is
more cloudy. Health insurance comes in many forms and has
different relations with its customer and its physician
providers. Traditionally, there were two types of nongovern-
mental insurance, individual insurance and group insurance.
Individual insurance allows a person to buy health insurance
for themselves and their family. However, because of the
inability of the insurer to spread the financial risk among
many people, individual insurance is becoming prohibitively
expensive. The majority of people obtain health insurance
through some type of group. This allows for cheaper individ-
ual payments as group purchasing allows the insurer to spread
the risk over a larger number of people. Group insurance can
be obtained through employers, professional societies (ACS,
etc.), or other organizations (AARP, etc.).

Regardless of how insurance is purchased, the types of
insurance plans are distinctly different. The most costly is the
fee-for-service plan, also known as an indemnity plan in
which individuals are free to seek care from any physician or
hospital they choose. No preapproval is required. Individuals
submit the bills to their carrier and if the deductible has been
met, if there is one, the insurance company pays for medical
services at the UCR. These plans are often structured so that
there is a copayment for all services. The use of copayments
and deductibles by insurers is a method of risk sharing. Not
only do these costs help defray the cost of providing care for
the insurers, but they are designed to make individuals think
twice before seeking unnecessary care. In traditional fee-for-
service plans, an individual may be responsible for 20% of the
bill. Also, they may be responsible for the difference between
the UCR and the billed charges.

To help control increasing healthcare costs and stimulate
a more efficient use of healthcare resources, managed care
organizations were developed. Since the early 1990s they
have evolved into a variety of complex organizational struc-
tures. They use a variety of tools to manage preauthorization
functions, control healthcare costs, and share the risks associ-
ated with group coverage.

Health maintenance organizations (HMOs) were designed
to meet these ends. Although HMOs are still in the process of
evolution, they characteristically represent the most restrictive
type of health maintenance organization. In this model, the
HMO restricts patient access in nonemergency incidents to
HMO-contracted physicians and hospitals. Out-of-pocket
costs for individuals are traditionally low for HMO physi-
cians; however, individuals are responsible for all costs for
non-HMO physicians.

Most HMOs initially used a “gatekeeper” or primary care
physician for specialist referral. Subsequently, HMOs have
loosened gatekeeper requirements for specialist referral. This
model has propagated the development of healthcare systems,
multispecialty groups that are either owned by or contracted
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with the HMO to provide complete patient care. In these
instances, the physicians function as employees of the system.
The physician group is then paid a capitated fee (amount per
patient per month to provide total care) which is divided
among the medical care providers at a rate determined by the
medical group administration.

The next iteration of managed care organizations is the
preferred provider organization (PPO). Similar to HMOs,
PPOs enter into contracts with healthcare providers and
hospitals to provide member care. Often more choice and
flexibility are available to the patient than in the traditional
HMO model but at the cost of higher beneficiary premiums.
Unlike HMOs, PPOs do not own physician practices. To have
access to the PPOs beneficiaries and be listed in the “net-
work,” physicians often agree to reduce their normal fees.
PPOs traditionally do not use a “gatekeeper,” thus allowing
patients increased access to self-referred specialty care.

The most recent variation in managed care organizations
is the development of “Point of Service” plans, a mixture of
traditional HMO and PPO plans. In this type of plan, if a
patient first sees their primary care physician to receive
a referral, much like an HMO, the copay, if present, is neg-
ligible. Patients are also able to see “network” physicians
with minimal financial responsibility. Patients may seek
care from someone outside the “network” without a referral.
In these instances, the physician is paid a rate less than
is characteristically billed, usually the same rate as in
network physicians, and the patient is responsible for the
difference. This provides increased patient flexibility but at
increased cost.

The Future

Despite hopes that managed care would provide cost stability
to health care in America, after costs initially slowed, they
have continued to increase at a rate higher than the consumer
price index and personal income (Table 52-1 ).19 Is this a fail-
ure of managed care or has managed care reached its capacity
with regard to improving efficiency and cost containment?
The answer is unclear; however, experts now tout a “con-
sumer-centric” or “consumer-driven” healthcare model as the
future of healthcare delivery. Harvard Professor Regina
Herzlinger initially described a system that allows users to
become active consumers.17 Similar to making any large pur-
chases, individuals are given the opportunity to choose from
specific benefit packages that will fit their particular need.
Aside from having choice, individuals are given information
allowing them to make educated and informed choices.
Herzlinger and others envision a healthcare market place sim-
ilar to a successful industry in which individuals are given
control, choice, and information. With the increasing number
of consumers in need of healthcare resources, these experts
see the Internet as a way of rapid dissemination of healthcare
information.20–23

Although consumer-centric health care and health reim-
bursement arrangements (HRAs) seem to be recreating the
way health care is funded, there are potential problems. This
model assumes that consumers are sophisticated enough to
make sound healthcare choices, not just those based on cost.
As Abramowitz notes, “Choosing based on price is impossible
for consumers to do intelligently. The bottom line is that con-
sumers lack the information necessary to use the money
wisely. So consumer driven health care, as it is being discussed
today, will be a market failure.”24 Another potential problem is
that individuals will feel obligated to use all of their HRA or
employer contributions, especially as the year end approaches
and individuals run the risk of losing their contributions.

The initial manifestation of a hope to address some of the
potential pitfalls of consumer-centric health care is the devel-
opment of defined contribution plans in which employers pro-
vide a set amount to individuals for health care, along with
information regarding employer-approved healthcare choices.
Often these are tied to a safety net for catastrophic cost. The
idea is to empower individuals and to give them the necessary
information to make good choices. Further development of
consumer-driven health care is the development of HRAs.
This IRS plan gives a tax advantage to employers who con-
tribute defined contributions to employee-controlled accounts
for healthcare spending. Any monies not spent during the year
are rolled over to help fund the following year’s plan. The
thought was that this combined with a high deductible plan
would lower healthcare costs. These types of plans also raise
some questions: is the unused portion of the plan eligible to
be rolled over in an IRA/401K? Can these funds be used for
nontraditional health care? What about domestic partners?
Are these funds portable? These questions will only be
answered by time and possibly federal legislation. Will this
next generation of changes significantly help to control
healthcare costs? The answer is unclear; however, one current
benefit is the increasing individual awareness and education
that these plans foster.

Despite the many and varied attempts to control healthcare
costs, an unacceptably large number of Americans are still
unable to obtain adequate healthcare coverage. This has led to
the call in some quarters for the development of universal
coverage. Senator Edward Kennedy put it best in a 2003 edi-
torial: “Health care is not just another commodity. It is not
a gift based on the ability to pay.”25 Proponents of universal
coverage envision a system that provides access to care when
needed and effective preventative care in a cost-effective man-
ner that is delivered and paid for in an equitable way.
Although these are laudable goals, practical application
remains a long way off. As seen from above, the increasing
role and complexity of Medicare and Medicaid has not even
incrementally achieved these objectives. Will the government
be willing to push forward with universal health care and the
subsequent development of a two-tiered healthcare system,
one for the wealthy and one for the remainder of Americans?
Only time will tell.
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Considerations for Surgeons

General Concepts

Defining the Problem

Professional responsibilities have been a concern of surgeons
since antiquity; however, the last 25 years have displayed a
dramatic growth of both professional and societal attention to
moral and ethical issues involved in the delivery of health
care. This increased interest in medical ethics has occurred
because of such factors as the greater technologic power of
modern medicine, the assigning of social ills to the responsi-
bility of medicine, the growing sophistication of patients and
the information available to them, the efforts to protect the
civil rights of the increasing disadvantaged groups in our soci-
ety, and the continued rapidly escalating costs of health care
including medical malpractice costs. All of these factors con-
tribute to the urgency of dealing with ethical and moral issues
involved in the delivery of modern surgical care.1

The terms ethics and morals are often used interchangeably
to refer to standards regarding right and wrong behavior.
Morals refer to conduct that conforms to the accepted cus-
toms or standards of a people. They vary with time and with
the nature of society at that time. Ethics is the branch of phi-
losophy that deals with human conduct, and can be described
as applied morals. Medical ethics refers to the ethics of the
practice of medicine. Clinical ethics refers to the ethics of
delivering patient care. The term bioethics includes the ethics
of all biomedical endeavors and encompasses both medical
and clinical ethics.2 The law serves to delineate the formal
rules of society. It expresses a kind of minimal societal ethi-
cal consensus, which society is willing to enforce through
civil judgments or criminal sanctions. The law does not
always prohibit behavior deemed unethical, however it will
usually set a minimal standard for conduct. Those of us who
practice clinical surgery often have trouble differentiating eth-
ical issues from legal issues. It will be the purpose of this
chapter to clarify this dichotomy. It should be stated from the
outset that it is more important to understand the process of

dealing with these issues than to assume that anyone can
clearly state what is ethically right or wrong in a complex
medical/surgical dilemma. The law, however, can be very
explicit and can vary from state to state.

Surgeons live and practice an intense form of applied
ethics. We deliver bad news; we guide patients and their fam-
ilies through complicated decisions to arrive at appropriate
informed consent; we live a code of truth and trust among
ourselves, our patients, and our trainees; we must deal with
the end-of-life issues; and we make plans for extended, pal-
liative, and hospice care. Finally, as only we surgeons know,
we must go to bed at night knowing that in the morning we
will spend hours with someone’s life literally in our hands.

In recent decades, although we can technically and scien-
tifically do more for our patients than ever before, our per-
sonal, trusting relationship with them has deteriorated to the
point where it is sometimes adversarial. We have allowed
medicine to become a business, guided in many cases by the
financial bottom line, rather than by the uncompromising con-
cern for a sick person. Within this fast-moving corporate sys-
tem, we see too many patients, do too much surgery, and do
not have time to develop a close mentoring relationship with
our chosen role models, nor with our trainees.3 The cherished
patient–physician relationship has been undermined by our
own successful advances. Many of the operations that we do
on a routine, daily basis were not even imagined as possible
only a few decades ago. Not only can we do more, but also
our patients have come to expect perfection from us. Our
society seems willing to accept flaws from many sources, but
not from physicians and the medical delivery system. This
situation is made even more complicated by a system in
which individuals purchase their healthcare coverage when
they are well and willing to buy the cheapest plan possible;
but they utilize their coverage, especially for surgical prob-
lems, when they are sick and want the maximum that the sys-
tem can deliver, without regard to time and cost. No
individual has ever admitted that they purchased a cheaper
plan, and therefore understood that only limited care should
be provided to a loved one who is ill.



Despite these difficulties, we surgeons cannot abandon the
needs of our patients and their families. To help them make
informed choices, we must communicate completely and
compassionately the requisite information about the disease,
treatment options, and long-range plans. To do so, we must
learn and apply the ethical principle of truth telling and the
doctrine of informed consent for the effective care, which has
taken us so long to master. We must also take into account that
high-speed communication via the Internet will necessitate
reevaluation of issues such as patient’s rights and confiden-
tiality. Surgeons must lead in forging this new era rather than
leave it to bureaucrats, politicians, lawyers, and others not
intimately involved in patient care.

We cannot rely on intuition or on our own personal value
system. Learning the ethical aspects of delivering patient care
must become an integral part of the surgical training program,
and we must be held accountable for mastering the skillful
application of these bioethical principles. After all, the con-
cept of good clinical medicine and surgery implies the best
use of scientific, technical, and ethical considerations. Just as
with medicine and science, bioethics and legal underpinnings
of bioethical decision making are evolving all the time. In this
chapter, we will not discuss all possible bioethical issues, but
will limit ourselves to those that may be of concern to colon
and rectal surgeons and to surgery in general. Important
issues relating to such matters as professionalism, research
ethics, family, business and financial pressures, genetics, and
reproductive considerations will be discussed as well.

What Makes the Surgeon Special?

Undergoing major surgery is an extreme experience, which
changes people’s lives. Surgeons are repeatedly involved in
these extreme experiences of others. That makes surgeons
uniquely placed among healthcare professionals to under-
stand the experiences of their patients.

Miles Little4 explains that there are special ethical consid-
erations for surgeons. These include: Rescue, Proximity,
Ordeal, Aftermath, and Presence. These terms help to define
the ethical relationship between the surgeon and his or her
patients. Rescue he describes as the first pillar of surgical
ethics. It deals with the fact that surgery conveys power, and
that power is socially endorsed and may be reinforced by the
surgeon’s individual charisma; but as with all power it must
be constantly renewed and revalidated. Patients have no
choice but to acknowledge surgical power when they consult
a surgeon. There is always an element of surrender in the sur-
gical relationship, but it is a surrender that presupposes res-
cue. Accepting rescue as a legitimate principle justifies
respect for dependence in the surgical relationship. Surgeons,
themselves, sometimes need help and rescue from colleagues
when they have trouble with complicated diagnosis, manage-
ment, or operative procedures. Proximity occurs in surgery as
in no other act. To operate on persons involves entering their
bodies and becoming privy to secrets even denied to the

owner of the body. Little states, “To get to my body, my
doctor has to get to my character. He has to go to my soul. He
doesn’t only have to go through my anus.” This proximity to
the patient can make special ethical demands on the surgeon.
This proximity carries with it the penalties of closeness, and
particularly the pains of failure. Some surgeons find that dis-
tancing themselves from their patients makes failure easier to
bear. Understanding the privileges and risks of proximity is
critical for the compassionate surgeon. Ordeals are periods of
extreme experience, capable of disrupting our lives. The
author, Little, explains that all medical encounters are ordeals.
Patients yield autonomy, acknowledge dependence, place
trust, face risk, confront embodiment and mortality, lose
control over time and space, experience alienation, pain, fear,
discomfort, suffering, and boredom. Surgeons observe
and participate in the lives of patients with serious illnesses.
A surgeon, who understands the ordeal of the surgical
episode, can better help his or her patient through such
extreme experiences. Aftermath deals with the reality that sur-
gery leaves physical and psychological scars that may persist
for life. It is very difficult to communicate the concept of suf-
fering to someone who has not suffered himself. Little
describes surgeons as being in a unique position to understand
the existential threats that their patients experience, the sense
of mortality and bodily frailty they live with, and the diffi-
culty of explaining extreme experience to others. When death
approaches our patients, we must remember, not deny, our
own mortality. Such an approach takes courage and a sense of
personal security, and this does not suit everyone, neither
patient, nor surgeon. Presence, as a virtue and a duty, is what
the patient desires of the surgeon during all phases of the
surgical encounter. Most surgeons have the stamina and
cognitive ability to be present for their patients, but not all of
us process the personal attributes of charisma, confidence,
energy, and empathy, which are necessary to engender trust
from our patients and our staff. Sometimes, amazingly, our
mere presence means more to our patients than defects in
the manner with which we deal with them. Even if we
cannot teach sensitivity, we can emphasize the importance of
surgical presence.

Thus, surgeons are privileged to lead lives of great com-
plexity and moral richness. We can acquire a profound under-
standing and recognition of patient experience and suffering.
Our proximity to patients seeking rescue, facing ordeals, and
experiencing the aftermath of surgery, presents us with a great
challenge.

Unique Problems of Surgery

Surgeons, unlike other members of the healthcare team, take
on a different level of responsibility as they encounter patients.
For the surgeon, the initial contact may just be the beginning
of a longer-term relationship. With no previously established
doctor–patient relationship, the surgeon and the patient may
well be heading to the operating room for sometimes massive
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and sometimes potentially “futile” surgery. The surgeon and
the surgical team take on the continued responsibility of the
operative procedure itself, the postoperative care, and usually
the long-term follow-up and management of any complica-
tions and dilemmas that may result from the initial encounter.
This intense relationship is often established very quickly and
under frequently adverse circumstances. The family and reli-
gion may not be known, the patient may be unconscious, and
certainly will be once the procedure starts.

Arthur R. Derse nicely delineates the array of ethical issues
that arise in delivering surgical care. These include: informed
consent, refusal of treatment, determination of decision-
making capacity, treating patients despite their refusal, main-
taining confidentiality while respecting the duty to warn
others, limiting treatment over issues of “futility,” treating
pain at the end of life, and acting as a Good Samaritan.
Unlike surgeons, people in most professions have the luxury
of time, and the opportunity to redo their work to remedy any
mistakes. Attorneys can appeal their cases. Accountants can
file an amended return. Movie directors can yell, “Cut! Take
two!” and reshoot the scene. All doctors understand that they
will probably be second-guessed. As everyone who has ever
watched a television police drama knows, the first thing a
police officer must say to an arrested person is the famous
Miranda warning. What most people do not realize is that the
requirement for those warnings is the result of a Supreme
Court decision rendered in June of 1966. As a practical mat-
ter, the court was telling the arresting police officer, in the
heat of making an arrest, that he should have known some-
thing, which took the court system 3 years to contemplate and
research. The bottom line for surgeons who work under the
same kinds of time pressures is to do what you think is best.
You must use your judgment, based on your medical knowl-
edge and your experience. You are on the front line, and you
do not have the luxury of waiting 3 years for the Supreme
Court to tell you how to handle a potential situation. However,
you also want to be as scrupulous as possible in making sure
that bioethical and legal guidelines are followed, both for the
benefit of the patient, and, frankly, as protection for yourself.

Although it is crucial for the practice of medicine in all
fields to be familiar with bioethical concepts, it is unrealistic
to be expected to be knowledgeable about the nuances requir-
ing detailed understanding of controversial bioethical dilem-
mas. However, it is important for surgeons to have a working
knowledge of general medical ethical principles and how
these principles affect decisions involved with treating
patients. Our goal will be to distill these general bioethical
concepts and their underlying applications to specific situa-
tions, which you may face, into a cogent and concise tool for
surgeons to use routinely, to include as part of their training,
and to have as a reference resource. For specific dilemmas,
time permitting, surgeons should obtain an opinion from the
hospital ethics consultation service and/or from hospital
counsel. By doing so, one can gain the experience and impri-
matur of opinions from those who have dealt with such issues

and whose training gives them the experience to deal with
them in a knowledgeable way. It also serves as a cushion of
knowledge for the physician when discussing the matter with
a patient or the family. Surgeons should do all they can for the
patient, while at the same time, doing what they need to do to
protect themselves from personal risk and possibly from
negative legal ramifications.

Similarly, doctors have a duty to themselves to avoid situa-
tions that violate their own personal beliefs, whether religious
or medical. This includes thinking a step or two ahead of the
current situation to know what the ramifications of a course of
treatment may be. If the anticipated actions may violate a doc-
tor’s own personal tenants, he or she should refer the patient
to another physician. The most obvious of these situations
comes up with regard to religious beliefs. If, for example, a
doctor has religious beliefs that would preclude withdrawal
of life support, the doctor should be very careful about getting
into a situation with a patient that might later dictate putting
someone on life support. It may, down the line, become
bioethically or medically appropriate to withdraw life
support. If a physician cannot do that, she needs to know that
up front and be prepared to withdraw from the case. A simi-
lar situation involves doctors who do not believe in abortion.
They should not get themselves into medical situations in
which an emergency termination of a pregnancy may become
the best medically viable option. You must always be pre-
pared to protect yourself and your patients and must recog-
nize your duties, both legal and ethical. You need to be aware
of these duties and to avoid situations in which they may
come into conflict. This may be very difficult at times.

Principles of Bioethics

General Concepts

Philosophical Principles

Two major fundamental theoretical philosophical concepts
exist for constructing a theory of ethics: deontologic and con-
sequentialist. A deontologic theory relies on rules whereas a
consequentialist theory relies on outcomes.2 From these theo-
ries are derived principles of ethics, such as those delineated
by Beauchamp and Childress5: respect for autonomy (patient
self-determination), beneficence (“doing good”), nonmalefi-
cence (“do no harm”), and justice (fairness).

Respect for Autonomy

Adult patients with decision-making capacity have a right to
their preferences regarding their own health care. This right is
grounded on the legal doctrine of informed consent. This
means that patients must give their voluntary consent to treat-
ment after receiving all appropriate and relevant information
about the nature of their problem, the expected consequences
of the recommended treatment, and treatment alternatives.
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This is probably the most crucial legal concept in bioethics.
It simply means that you as a physician cannot touch a person
without first getting permission, and without telling the indi-
vidual of the possible ramifications of that “touching.”
Touching someone without his or her consent is, in legal
terms, a “battery,” which could result in a lawsuit for dam-
ages. Therefore, the principle is: medical treatment without
consent is a battery. The first major case in this area said
“Every human being of adult years and sound mind has a right
to determine what shall be done with his own body; and a sur-
geon who performs an operation without his patient’s consent
commits an assault, for which he is liable in damages. . . . This
is true except in cases of emergency where the patient is
unconscious and where it is necessary to operate before
consent can be obtained.”6 This case was decided before
the concept of living wills and durable powers of attorney
came into being. These documents both facilitate and compli-
cate the consent process because consent must be obtained, if
time permits, through these documents or via surrogate deci-
sion making. Subsequent cases refined the requirements of
consent to add to the concept of informed consent. The courts
now require the patient not only to consent to the procedure,
either themselves or through a proper surrogate, but to be given
sufficient information to make an informed decision. The
courts have held that the quality and quantity of information
given to the patient must be sufficient for the reasonable patient
to understand, not the doctor. The law has established the doc-
trine of the reasonable man to be used in deciding what is
acceptable in many areas of delivering emergency surgical care.

Doctors are duty bound to respect the autonomy of each
competent patient. The patient is the ultimate decision maker
about what he or she wants. The doctor may differ, even vehe-
mently, with the patient’s decision; however, the patient has
the final say. There are exceptions to this rule also, such as the
patient who demands a certain kind of treatment that the doc-
tor knows will not be efficacious. Permitting autonomy to
trump nonmaleficence poses a serious problem. A simple
example of this is a patient who demands antibiotics to treat a
viral infection. Giving the requested antibiotic complies with
the autonomy principle; however, in the long run, it is con-
ceivable that giving an antibiotic in such a case would violate
the principle of nonmaleficence, would impose the concept of
futility, and in the long run might enhance the capacity of bac-
teria to become resistant to certain antibiotics, thus even
bringing into play the concept of justice. Even this simple
example illustrates how medical ethical conundrums are
frequently the result of conflicting duties.

If the patient is unable to make his or her own decision, the
treating surgeon must respect the decision made by a surro-
gate decision maker, such as one designated in a healthcare
durable power of attorney.

Beneficence

The principle of beneficence, simply stated, involves the 
duty of the physician to act in the best interest of his or her

patients. Beneficence is doing good, and is the reason most of
us chose to become doctors. Beneficence, or doing good, is
probably the universal tenet of the medical profession.

Nonmaleficence

Nonmaleficence is essentially the old philosophical principle,
“first, do no harm.” It derives from knowing that patient
encounters with surgeons can prove harmful as well as help-
ful. This principle includes not doing harm, preventing harm,
and removing harmful conditions. For those physicians caring
for patients in an emergency environment, it also includes the
concept of security, protecting oneself and one’s team, as well
as the patient, from harm.7

This concept also incorporates the principle of avoiding
killing. This seems very obvious on its face value; however,
what is a doctor to do when confronted with a situation in
which the administration of sufficient medication to alleviate
the pain of a patient might have the secondary effect of dimin-
ishing respiration, and actually hastening the patient’s death?
This is, of course, the crux of the major debate that is ongo-
ing over physician-assisted suicide, if not actual euthanasia.
There are other situations in which avoiding killing must be
taken into account. Abortion presents another situation which,
depending on your personal beliefs, might fall into that same
category. This could create a conflict between the duty to
respect the autonomy of the patient and the personal religious
beliefs of the treating physician. This same conflict has
recently, and intensely, come into play over the issue of
research and therapeutic utilization of embryonic stem cells.

Justice

Justice is fairness. It is required to ensure that medical deci-
sions are made with reason and honesty. Selfish or biased
influences must be recognized and avoided.8 For many, the
term justice includes the concept of distributive justice. This
form of justice includes not only the surgeon’s obligation to
an individual patient but to fairness in the allocation of
resources for the good of the broader society. It is this con-
cept of justice that becomes the basis for society-wide health-
care policy determination. Distributive justice implies that all
individuals and groups should share in society’s benefits and
burdens. This presents an ethical challenge for the surgeon,
dealing with an individual patient, who mistakenly believes
that she should limit or terminate care based on a need to limit
healthcare resource expenditures for the good of society.7 It
was this temptation to place the good of society before the
good of an individual that led the physicians of Europe to fall
prey to the fallacious doctrines being promulgated by the Nazi
government.9

Surgeons should be prepared to respect and seek to under-
stand people from many cultures and from diverse socioeco-
nomic groups. In the United States, emergency facilities are
obligated to provide necessary care to all patients, regardless
of ability to pay. Our current business-based medical delivery
system makes it difficult to abide by the principle of having
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access to appropriate inpatient and follow-up medical care
dictated by the patient’s financial situation. Provision of
emergency, and most elective, surgical treatment should not
be based on gender, age, race, socioeconomic status, or
cultural background. No patient should ever be abused,
demeaned, or given substandard care.1

Religion and Medical Ethics

In many societies, religion has been looked upon as the deter-
minant of ethical norms. In our American society, we are mul-
ticultural with no single religion holding dominance over the
entire population. Therefore, a value-based approach to ethi-
cal issues depends on the individual patient’s values.
However, religion still influences bioethical concepts and
decisions. Clinical bioethics, in fact, uses many decision-
making methods, arguments, and ideals that originated from
religion. It is also important for the individual clinician to
understand his or her own personal spirituality in order to
relate better to patients and families, representing a broad
diversity of religious and ethnic backgrounds. Although reli-
gions may appear dissimilar, most are based on some form of
the Golden Rule, which holds “do unto others as you would
have them do unto you.” Problems frequently arise when try-
ing to apply religion-based rules to specific clinical, ethical
situations. In so-called modern times, the United States began
turning away from a reliance on religious principles, relying
instead for answers based on more generic secular principles;
and the medical/surgical community was no exception. As
previously described, we have come to rely instead on the
four ethical principles of autonomy, beneficence, nonmalefi-
cence, and fairness. These are the principles that have guided
medical ethical thinking and have become instrumental in
forming healthcare policies in the United States and other
Western countries over the past three decades.7

In a recent survey of physicians’ attitudes toward spiritu-
ality in clinical practice, 85% said physicians should be
aware of the patient’s religious and spiritual beliefs. The sur-
vey went on to show that although many physicians believe
that they should inquire about their patients’ beliefs, fewer
than 10% of doctors actually do so, even for their dying
patients. There is no hard data to support the benefits of tak-
ing a spiritual history, but there is some indirect evidence in
support of the practice. It is known that religion is one of the
most common ways by which patients cope with medical
illness. Religious beliefs are known to be significant influ-
ences on medical decisions, especially those made by
patients with serious illnesses. In addition, the faith commu-
nity is a primary source of support for many medically ill
patients, and such social support is associated with better
adherence to therapy and improved medical outcomes.
Several surveys have revealed that, from the patient’s point
of view, satisfaction with the emotional and spiritual aspects
of care had one of the lowest ratings among all clinical care
indicators and was one of the highest areas in need of quality
improvement.10

The purpose for taking even a brief spiritual or religious
history is to learn how patients cope with their illnesses, the
kinds of support systems available to them in the community,
and to learn of any strongly held beliefs that might influence
the delivery of medical care. Venturing into this delicate
area is obviously fraught with some hazards. We must be
extremely cautious about prescribing religion to nonreligious
patients, forcing a spiritual history on patients who are not
religious, causing patients to believe our practice and specific
ways, attempting to provide spiritual counsel to patients, and
arguing with patients over religious matters.10 It is also imper-
ative for us as surgeons to be comfortable enough with our
own beliefs to allow our patients to pray for us, according
to the faith of their own religion. No comment more than a
simple and sincere “thank you” is usually indicated.

Legal Principles

General Concepts

Types of Law

In the United States, law is created in one of two systems:
Federal or State, and is made by judges (common law), legis-
latures (statutory law), and executive agencies empowered by
legislatures (regulatory law). The fundamental document that
creates and delineates these powers is the Constitution. Civil
law, including malpractice, is usually enforced by monetary
judgments. Criminal law, including physician-assisted sui-
cide, is usually enforced by fines and/or imprisonment.2

There are three kinds of law that affect the practice of sur-
gery: statutes, regulations promulgated by an administrative
agency, pursuant to a statute, and case law. The legislatures
are the designated policy-making entities in our system; reg-
ulations are written to comply with legislative directives; and
the courts are charged with resolving disputes between par-
ties, usually as directed by statute, if there is a relevant one.
Courts issue written opinions when there is a conflict that
results in a lawsuit, especially when the interpretation of a
statute or a regulation is in question. The most difficult situa-
tions are those in which the court is faced with a matter of
“first impression,” which the legislature has not specifically
addressed. The courts, and their written opinions, on this type
of case, frequently ask the legislature for guidance in future
situations. Until the legislature acts, the written opinion of
the court is the only guidance physicians have, and hospital
counsel sometimes must interpret this.

Doctors should be generally familiar with state law. There
are different state laws on many bioethical matters, such as
definition of death, competency, organ donation, and now the
use of embryonic stem cells, even for research only. Many
doctors move from state to state during their careers, and gen-
eral understanding of state laws governing situations that may
confront them in surgical situations is crucial. However, most
important legal principles that apply to ethical dilemmas in
delivering surgical care are widely accepted among several
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states. There are some glaring discrepancies in these com-
monalities, including the neurologic criteria for death (a per-
son may be legally dead in one state and not in another) and
the legality of physician-assisted suicide (punishable as a
crime in all states except Oregon).

Statutory Law

Statutory law is made by legislatures and includes such issues
as the statute of limitations, which defines how long after an
adverse event a patient is able to sue a physician for malprac-
tice, and, in some states, statutes on informed consent.

The Emergency Medical Treatment and Labor Act
(EMTALA) is another example of a federal statutory law. It
was originally enacted as part of the Consolidated Omnibus
Budget Reconciliation Act of 1986. Congress enacted
EMTALA as a remedy for “patient dumping.” The legislature
was particularly concerned about hospitals refusing to render
emergency care because of lack of insurance or the economic
ability to pay, but soon came to realize that care was also
being refused on the basis of race or other discriminatory cri-
teria. The Act requires that a basic screening examination
be provided to all patients seeking care. It therefore became
illegal, as well as unethical, to withhold therapy from the
poor just because they do not have the ability to pay.11

Compilation of statistics from major county hospitals
across the country concluded that as many as 650,000 patients
were “dumped” annually, and the resulting transfer led to sub-
standard care and/or life-threatening situations in 25%–33%
of that number. The economic impact of EMTALA on hospi-
tals and physicians has been enormous. Patients without the
means to pay for medical care know that they cannot be
turned away from the emergency room. Therefore, they use it
as their primary care facility. That means that hospitals,
physicians, and surgeons are carrying the burden of the
nation’s uninsured, often without adequate compensation. For
many healthcare facilities, this money lost in the emergency
room can mean the difference between bankruptcy and
solvency.12

Regulatory Law

These administrative laws are created by regulatory agencies
including State Medical Boards. Recent examples of regulatory
law include not only EMTALA but also the recently imple-
mented Health Insurance Portability and Accountability Act of
1996 (HIPAA). HIPAA, as EMTALA, was intended to protect
patients’ rights of privacy and to guarantee them continuation
of health insurance coverage should they change employers.
Also, like EMTALA, HIPAA has taken on many ramifications
threatening a huge economic impact on the escalating costs of
delivering medical care. Although the good aspects of it are
necessary and noble, the burdens of increased costs will be
crippling to some healthcare facilities and will probably signif-
icantly curtail many clinical research endeavors.

Malpractice

The public and the legal community do not seem to understand
that there is an element of uncertainty and unpredictability in
a biological system. They seem to understand that 11 men on
a playing field cannot score a touchdown on every play, but a
surgeon is held to a standard of achieving perfection on every
operation. An ethical, as well as legal, consideration is: what
to do when we fall short of perfection or, worse, make a bla-
tant error while trying to do the best we can. Several factors
come into play. Who is responsible if you did not actually
do the damage yourself? What do you tell the patient and the
family? How do you comply with the policies of legal counsel
and risk management within your own institution?

Many successful legal actions against surgeons have been
based on withholding information about risks, complications,
or adverse outcomes. A surgeon must be able to admit to
unwanted events in an honest and compassionate manner. It is
clearly possible to accept responsibility without admitting
negligence. It never hurts to admit that you are sorry things
had not gone exactly as planned, but that you must go for-
ward, as efficiently as possible, to correct the situation. At this
point a surgeon should never hesitate to seek consultative
assistance whenever it might seem helpful. It is never helpful
to shift blame to a resident, an assistant, a nurse, a referring
physician, or the institution itself. If anyone is to be sued,
everyone will be sued, and divisiveness usually damages
everyone. Unfortunately, it is also of little help to blame the
patient and to invoke the existence of adequate informed con-
sent. How nice it would be to tell the morbidly obese person
that his postoperative complications should be blamed on his
own indiscretions. Even informed consent, including risks
based on the patient’s known status of precarious health, is of
little help. A surgeon is not absolved of responsibility and
concern by claiming, “I told you so!”

Judges, not the legislature, establish the standards that con-
stitute medical malpractice. The familiar elements of medical
malpractice include duty, breach, causation, and damages.
Decisions are based on the standard of care, and judges have
developed the methods of determining the standards over
many years, after the review of many cases. Thus, the courts
rule on a specific set of facts that have already occurred. This
is extremely frustrating for those practitioners of surgery who
need to know what the law would say in a particular situation,
as it is occurring, not in retrospect.

Unfortunately, resolution of controversy over medical and
surgical ethical issues has been the domain of law, not philos-
ophy or medicine. So far, perhaps because of legal con-
straints, medicine has been unable to “police itself.” Because
the law has come to champion individual rights and hold
physicians liable for malpractice, it has served to condemn
medical paternalism as it has elevated patients’ rights. This
has had the damaging effect of encouraging many physicians
to become more concerned with avoiding litigation than with
“doing the right thing.” The law has had understandable
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difficulty in sorting out the complicated physician–patient
relationship, and thus law does not mandate ethical behavior
in these relationships.

A Familiar Case-management System

Physician-based Ethics

General Principles

Mark Siegler, a physician, and his coauthors of “Clinical
Ethics,” the fifth edition, present a technique for using case
analysis as a practical approach to solving ethical dilemmas
in clinical medicine. Contrary to most texts on healthcare
ethics that are organized around the ethical principles of
respect for autonomy, beneficence, nonmaleficence, and fair-
ness, their publication provides a straightforward method for
clinicians to use in sorting out the pertinent facts and values
of any case into an orderly pattern that facilitates the discus-
sion and resolution of ethical problems.13 Their technique cor-
responds to the way in which clinicians usually analyze actual
cases. It assimilates the ethical principles and circumstances
that comprise a method to facilitate the analysis of cases
involving ethical issues.

The Clinical Ethics System

Jonsen and his colleagues13 suggest that every clinical case,
especially those raising an ethical dilemma, should be ana-
lyzed by means of the following four topics: 1) medical
indications, 2) patient preferences, 3) quality of life, and 
4) contextual features, defined as the social, economic, legal,
and administrative context in which the case occurs. The
authors emphasize that although the facts of each case can dif-
fer, these four topics are always relevant. The topics organize
the various facts of the particular case and at the same time call
attention to the ethical principles appropriate for each case.
Their intent is to show clinicians that these four topics provide
a systematic method of identifying and analyzing the ethical
problems occurring in clinical medicine. See Table 53-1.13

We find it extremely helpful to use this case management
system, which is very similar to our usual approach of man-
aging a patient and his or her problem by taking a history in
an organized manner and proceeding to do a physical exam-
ination, analyze the laboratory data, and arrive at a plan for
managing the case. Examination of the table shows that the
authors have clearly related to clinical situations the basic
ethical principles previously described. They go on to
emphasize that most ethical conflicts can be resolved by
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TABLE 53-1. The four topics: case analysis in clinical ethics
■ MEDICAL INDICATIONS ■ PATIENT PREFERENCES

The Principles of Beneficence and Nonmaleficence The Principle of Respect for Autonomy
1. What is the patient’s medical problem? history? 1. Is the patient mentally capable and legally competent? Is there 

diagnosis? prognosis? evidence of incapacity?
2. Is the problem acute? chronic? critical? emergent? reversible? 2. If competent, what is the patient stating about preferences for treatment?
3. What are the goals of treatment? 3. Has the patient been informed of benefits and risks, understood 
4. What are the probabilities of success? this information, and given consent?
5. What are the plans in case of therapeutic failure? 4. If incapacitated, who is the appropriate surrogate? Is the surrogate 
6. In sum, how can this patient be benefited by medical and using appropriate standards for decision making?

nursing care, and how can harm be avoided? 5. Has the patient expressed prior preferences, e.g., Advance Directives?
6. Is the patient unwilling or unable to cooperate with medical treatment?

If so, why?
7. In sum, is the patient’s right to choose being respected to the extent

possible in ethics and law?

■ QUALITY OF LIFE ■ CONTEXTUAL FEATURES

The Principles of Beneficence and Nonmaleficence and Respect The Principles of Loyalty and Fairness
for Autonomy 1. Are there family issues that might influence treatment decisions?

1. What are the prospects, with or without treatment, for a return 2. Are there provider (physicians and nurses) issues that might
to normal life? influence treatment decisions?

2. What physical, mental, and social deficits is the patient likely 3. Are there financial and economic factors?
to experience if treatment succeeds? 4. Are there religious or cultural factors?

3. Are there biases that might prejudice the provider’s evaluation 5. Are there limits on confidentiality?
of the patient’s quality of life? 6. Are there problems of allocation of resources?

4. Is the patient’s present or future condition such that his or her 7. How does the law affect treatment decisions?
continued life might be judged undesirable? 8. Is clinical research or teaching involved?

5. Is there any plan and rationale to forego treatment? 9. Is there any conflict of interest on the part of the providers or 
6. Are there plans for comfort and palliative care? the institution?

Source: Reprinted from Jonsen et al.,13 with permission from McGraw-Hill Companies.



falling back on the medical indications that represent the
medical facts of the case. This information, plus the second
category of patient preferences, almost always will lead the
clinical surgeon to a resolution of the ethical problem. If the
ethical dilemma results from conflict among the patient, the
family, the healthcare team, or institutional policy, then ade-
quate resolution may become dependent on applying analy-
sis of the additional categories, quality of life and the array of
contextual features. It is amazing how often reviewing and
relying on what the medical facts of the situation actually
are can clarify the intensity and emotion of even the most
complex situation.

Specific Dilemmas of Colon 
and Rectal Surgery

Special Considerations for Colon 
and Rectal Surgeons

Attempting to explain, much less to justify, a career in colon
and rectal surgery is never simple. The words, and the title
itself, create consternation and the need to tell us the last cir-
culating joke, which most of us have heard multiple times
over. Telling what we do and who we are is never good din-
ner conversation and can present seemingly insurmountable
challenges to represent ourselves at our children’s eighth-
grade career-day programs. We understand, however, that we
have chosen a surgical career that includes resolving per-
plexing problems of anal-rectal disease, pelvic floor mal-
function, and incontinence which cause daily significant
discomfort for the patient and have frequently been misman-
aged, for a long period of time, by our nonspecialized col-
leagues. This places us, frequently, in the position of not only
having to resolve the technical surgical aspect of the prob-
lem, but also having to explain the previous misdiagnosis or
mismanagement by other physicians, a challenging ethical
dilemma.

In addition to the seemingly simple anorectal disease,
most of our careers also encompass management of some of
the most complicated inflammatory bowel disease and can-
cer. This casts us into a position of daily having to deal with
multiple components of the modern healthcare team. We
know that no one should ever have to die from colorectal can-
cer because it can be prevented or diagnosed at an early, or
even premalignant, stage. Thus, we become actively involved
with screening, preventive measures, understanding genetic
predisposition to disease, and even the need for what has
come to be called preemptive surgery. Because of the dis-
eases that we treat, we must understand the science of current
genetics as well as the appropriate clinical utilization of
genetic testing, including the challenges of respecting confi-
dentiality and requesting genetic counseling to deal with the
long-term aspects involving not only the patient but family
members who may not wish to be included in the discovery

of genetic predisposition to disease. All of this presents
intense need for dealing with frequent ethical challenges,
especially the need for increasing preemptive surgery, sub-
jecting a well person to major surgery with significant risk of
complications or impact on lifestyle and body image. In fact,
because of our experience and expertise in the construction
and management of intestinal stomas, we are often con-
fronted with such quality-of-life issues as body image and
impairment of sexual function.

Dealing with our many patients, and their families, who
have such inflammatory bowel diseases as Crohn’s disease,
requires us to maintain long-term, perhaps for generations,
contact with and care for our patients, much the contrary of
our public image of being just “technicians” who do a short-
term repair job and then have no other, ongoing relationship
with our patients.

Because of the complexity of the diseases on which we
operate, including those in areas with difficult access and high
risk of postoperative complications and recurrence of malig-
nant processes, we often find ourselves on the leading edge of
surgical innovation and instrumentation. This creates the eth-
ical challenges of differentiating acceptable surgical innova-
tion from truly investigative ventures that require research
protocols and institutional approval. We must deal with the
interpretation and implementation of autonomy verses pater-
nalism as we guide our patients to the best choices for their
care. Sick patients and those with advanced cancer will grasp
at straws. They want anything on earth that might help. In
such a situation, it is important for the surgeon-scientist to
avoid exploiting this universal hope of sick patients by per-
forming an operation that is inadequately tested.14 Because of
these challenges of innovation, we are also frequently thrust
into the complex relationship between ethical surgery and the
pharmaceutic and instrumentation industries.

Needless to say, because of the many things that we have to
offer and the need to be concerned with our own long-term
financial security in the face of reimbursement and legal chal-
lenges, we must walk the narrow line between providing the
best care possible for all of our patients and complying with
our own personal needs and those of our families. Claude
Organ explained that, “So much of our orientation today
serves to erode our spirit as caregivers.” He goes on to say that
surgery is under increased public surveillance, and we are
consumed by endless paperwork, administrative hassles, pon-
derous bureaucracy, professional liability concerns, inade-
quate reimbursement for our work, limited access for our
patients, an impersonalized system, and increasingly burden-
some documentation. He cites the increasing federal man-
dates of the Health Insurance Portability and Accountability
Act, the Emergency Medical Treatment and Active Labor
Act, and the Program for Appropriate Technology in Health
audits. He quotes the highly respected surgical mentor, Haile
Debas as saying, “Professional status is not an inherent right
but one granted by society. . . . This obligates surgeons to put
their patients’ interests above their own.”15
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Categories of Patient Encounters

Severe Emergency: Life in Immediate Jeopardy

An example would be a critically ill person brought in from
a severe motor vehicle accident or one who has suffered a
serious gunshot wound. Certainly there is no preestablished
doctor–patient relationship, there is little chance that there
will be a reliable surrogate, and many ethicists have ques-
tioned if a patient in such dire straits ever has decision-
making capacity.

Urgent: Serious Problem Needing Surgery

An example would be a patient brought in with peritonitis.
The individual may be in hypovolemic shock, is terrified, is in
great pain, but is still cognizant of the situation and what is
happening. There certainly is no preexisting doctor–patient
relationship, and no one is absolutely sure of the decisional
capacity, especially if the patient disagrees with the recom-
mendation of the surgical team. In a case such as this, in
which there is some but not much time, the presence of a sur-
rogate and clearly described advance directives would be
extremely helpful.

Semi-elective: Will Probably Need Surgery

An example would be an elderly patient with known extensive
intraabdominal cancer who presents with a significant, unre-
solving intestinal obstruction. It is clear that the obstruction
can only be relieved by surgery, but it is not clear that this will
be beneficial to the patient. In this case, determination of deci-
sional capacity, the existence of advance directives, or the
presence of a reliable surrogate is very important; and there
is enough time to pursue the intended desires of this patient.

Autonomy/Decision-making
Capacity/Competency

General Concepts

Autonomy Versus Paternalism: Trust Is the Bridge

Individual freedom is one of the basic tenets of modern
bioethics. This freedom is usually referred to as autonomy.
This principle implies that a person should be free to make his
or her own decisions. It is somewhat the antithesis of the med-
ical profession’s long practiced paternalism whereby the
physician acted on what he or she thought was good for the
patient, whether or not the patient agreed. The concept of
autonomy applies to many interpersonal relationships, and is
essentially a respect for each person as an individual.

It has been difficult for many physicians, perhaps espe-
cially surgeons, to accept the principle of patient autonomy.
This is not difficult to understand because accepting this

principle implies a change in the physician’s relationship
with the patient. The physician must now be a partner in his
or her patients’ care; must become an educator, teaching
uninformed patients enough about their diseases to make
rational decisions; and most distressing, to allow auto-
nomous patients to make foolish choices. For physicians
dedicated to helping their patients, allowing them to select
what the physician considers a terrible treatment option,
or even refusing treatment altogether, is a very frustrating
change.7

However, experienced surgeons know that their patients
significantly rely on them for guidance through complicated
choices, often where life itself is on the line. This is, of
course, a form of paternalism which our patients request and
to which they are entitled. The key to accomplishing this eth-
ically and successfully is based on the principle of trust. For
surgeons, the establishing of this trust must begin at the incep-
tion of the relationship, and sometimes must be very quickly
accomplished. It is sometimes very difficult for our non-
surgical colleagues to understand and accept this element of
paternalism required in the surgeon–patient relationship.

The crucial issue for the surgeon seeking autonomous
informed consent is the decision-making capacity or compe-
tence of the patient involved. Understanding the differences
between these terms is important, especially if the patient dis-
agrees with the advice of the surgeon or refuses potentially
life-sustaining treatment.

The determination of decision-making capacity involves
more than just completing a mental status examination and
includes the ability of the patient to take in information, to
evaluate a decision based on personal values, to make a
decision, and to communicate the choice of decision to the
physician. The concept of medical decision-making capac-
ity is one based on the evaluation by the team providing
medical and surgical care. This is distinguishable from a
legal determination of incompetence. A patient is always
assumed to be legally competent unless a court has declared
otherwise. For example, patients may not have been
declared incompetent by a court but may have lost the
capacity to make decisions about their medical care because
of their current medical status, including such conditions as
intoxication, stroke, hypoxia, blood loss, dementia, or
severe trauma. The determination of decision-making
capacity varies in stringency with the seriousness of the
impact of the decision. For example, the more severe the risk
posed by the patient’s decision, the more stringent should be
the standard of determining capacity. This provides an
increased protection for patients of questionable capacity
when the potential harm from their decision is greater. This
reaches the pinnacle of importance when a patient refuses
treatment for a potentially life-threatening condition. These
decisions are often difficult to make in the emergency envi-
ronment, and the treating surgeon must sometimes make
practical ethical decisions that go beyond the basic law of
informed consent.
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Refusal of Treatment

Ethical dilemmas usually occur when there is disagreement
among the patient, the family, and the healthcare team. The
clearest example is a patient’s refusal to accept the recom-
mended treatment. This is especially critical for the patient
who has decision-making capacity and refuses potentially
life-sustaining treatment. The United States Supreme
Court, in the Cruzan case, upheld the right of persons to
refuse lifesaving medical treatment, including resuscitation,
ventilators, artificial nutrition and hydration, and lifesaving
blood transfusions. The court based its decision on “the right
of every individual to the possession and control of his own
person, free from all restraint or interference of others, unless
by clear and unquestionable authority of law under the liberty
interest, protected by the Due Process clause of the
Fourteenth Amendment of the Constitution.” The Courts
have, however, identified four state interests that override the
refusal or termination of medical treatment on behalf of
competent and incompetent persons, including the preserva-
tion of human life, the protection of the interests of innocent
third persons, the prevention of suicide, and the maintenance
of the integrity of the medical profession.

In exercising their rights under the autonomy principle,
each competent patient has a right to refuse treatment, even if
the results of such refusal will be their death. This type of sit-
uation comes up most often in the case of religious or cultural
beliefs. Jehovah’s Witnesses are probably the most familiar
example of this type of dilemma. They refuse to accept blood
transfusions, based on their religious beliefs. Such refusal,
especially where major surgery is indicated, clearly poses the
likelihood of avoidable death. Still, the competent patient’s
autonomy must rule. There may be situations in which the
treating surgeon believes that the competency of the patient
refusing treatment may be in doubt. In such a case, if time
permits, in order to protect the doctor and the hospital; it may
be appropriate to get a court order permitting the indicated
procedure or blood transfusion. The courts will weigh the
possible benefits of the treatment against the potential nega-
tive effects, risks, and the potential burdens on the patient;
and they will issue a ruling. This ruling will insulate the treat-
ing physician and the institution from legal liability. There
are situations in which parents or guardians are involved in
refusal to accept and allow treatment on behalf of minors.
These are the most common instances in which court inter-
vention is sought, and to resolve the problem the courts must
balance the best interests of the child against the desires of
the parents.

For sure, refusal of a life-sustaining medical treatment
should be accompanied by a full assessment of decision-
making capacity and by an understanding from the
patient of the consequences of refusal. If uncertainty pre-
vails, the surgeon on the firing line should still “err on the
side of life.”

Telling the Truth/Disclosing Errors

General Concepts

Physicians have a duty to tell the truth to their patients. This
seems so obvious that it merits no further discussion.
However, there may be circumstances where telling the whole
truth to a patient will have a negative impact on his or her
overall well-being. If the physician believes that telling the
patient everything about the condition in question, which is a
duty, will have a dramatic negative effect on the patient’s well
being, the physician must decide which duty is more impor-
tant in each particular situation.

Truth telling also would apply in situations involving med-
ical mistakes, even those mistakes that are minor and arguably
have no detrimental effect on the patient. To illustrate this
point, let us consider a doctor awakened in the middle of the
night who orders 1 mg of a drug, when the appropriate dose
is 0.1 mg. The overdose has no detrimental effect on the
patient, so does the doctor still have a duty to reveal the error
that he made? Ostensibly, this question would seem to be easy
to answer: just tell the truth! However, if informing a patient
whose confidence in the medical profession is very low, and
his mental stability might be diminished by finding out about
a medical error, notwithstanding the fact that the error had no
detrimental effect, do doctors still have a duty to tell the truth?
In this situation, it might violate the duty of nonmaleficence
by doing something that will hurt the patient.

Prognosis: Balance Between Giving
False Hope and Removing All Hope

We are all involved in operations in which the desired out-
comes are not met. Managing these patients through the entire
course of their disease, and sometimes death, is an important
part of being a good physician and surgeon. This becomes
even more important as the population ages and we encounter
older patients with multiple comorbidities. Especially in these
older, high-risk, patients, even what is anticipated to be a fairly
straightforward operation may have unexpected, adverse
results. It forces us to remember the old adage that not every-
one needs to die with an incision. Predicting prognosis, much
less conveying it well to the patient and the family, is a diffi-
cult skill with little data to help us. We need to communicate
with the public the fact that we would welcome the ability to
accurately forecast outcomes especially for older patients,
with higher risks, and in emergency situations. We truly can-
not distinguish which ones may actually do well from such
high-risk operations. This necessitates us, as surgeons, to
assume an important role in providing palliative care even
when complete surgical cure is no longer a possibility.16

Discussing prognosis with our patients and their families is
one of the situations that forces us most carefully to choose
our words precisely. Even when we are forced by patients and

744 I.J. Kodner et al.



families to use specific statistics, we must use them in a
manner that is helpful and not totally destructive of hope. It
helps to explain that statistics are better for 100 people
rather than for any given individual. It can be very expeditious
for us to use statistics as a form of truth dumping, but such an
act can be devastating to a terrified, desperate, and inade-
quately informed patient who is desperately clinging for any
possible hope.

Patients with Impaired 
Decision-making Capacity

Examples of patients having impaired decision-making
capacity include minors, mentally handicapped persons, those
with organic brain disease or in toxic states, and those with
psychiatric conditions, including suicidal risk. Determining
the point at which a minor has the capacity to make medical
decisions is often very complicated and varies with the laws
of an individual state.17 For example, an “emancipated” minor
can make his or her own medical decisions. This includes
individuals younger than the age of majority who are living
on their own, are married, or are in the military.

Even patients with Alzheimer’s disease cannot all be
regarded as having lost their decision-making capacity.
Depending on the severity of their disease, they may well be
able to participate in much of the decision-making process.
This of course depends on the status of their disease and on
the complexity and implications of the decision to be made.

Suicidal Patients

Respect for autonomy has always had its limits. When treat-
ing a suicidal patient, the surgeon is faced with a conflict
between the ethical principle of beneficence and respect for
autonomy. Sorting out this dilemma is usually based on
whether the suicidal patient is currently capable of making a
rational, autonomous decision. It also raises the perplexing
question: “Can suicide sometimes be a rational choice?”
Generally, surgeons intervene with the suicidal patient based
on the assumption that the person is suffering from mental
illness and impaired judgment. This assumption is usually
correct, with 90% of suicides being found to be associated
with mental illness such as depression, substance abuse, or
psychosis.18

Therefore, relying on the principle of beneficence, sur-
geons almost always treat the injuries inflicted by suicidal
patients despite their expressed intention to die. The conflict
arises when the reasons for suicide appear “good,” such as in
the case of the terminally ill cancer patient with severe,
uncontrollable pain. Is the application of lifesaving interven-
tion truly a beneficent act in the patient’s best interest?
Several studies have shown that physicians rendering care in
the emergency department are not likely to recognize

treatable depression in their patients. These studies go on to
confirm that 80% of patients who attempted suicide subse-
quently show that they do not continue to wish to die. Thus,
although some patients might make a rational decision to
commit suicide, in most cases, the surgeon delivering care
must assume that the person’s judgment is impaired, and pro-
ceed with full indicated, lifesaving measures.18

Advance Directives

General Principles: Talking About Death

Facility in routinely addressing end-of-life issues with surgi-
cal patients is critical because it allows the surgeon to raise
difficult questions with patients during the earlier phases of
their disease process. Often the issues that are most difficult
to address when patients near the end of life are those that
have not been attended to earlier in the patients’ course of
treatment. Such early discussion allows the surgeon and the
patient to discuss limits on treatment at a time when the
patient is able to participate in the process. Usually, we sur-
geons are intent on cure, and the prospect for death after most
of our routine procedures seems very remote. However, these
discussions are more important than ever because we now
have more options available to prolong life than existed just a
few decades ago. In addition, social changes have led to
greater participation by patients in the medical decision-
making process. With the increasing mobility of our society
and the changing allocation of primary care physicians, we as
surgeons often do not have the backup of a well-established
physician–patient relationship. Add to this the very visible
increase in public debate over euthanasia and physician-
assisted suicide and we can understand the concern the public
has over perceived, or actual, deficiencies in how patients are
managed at the end of life.19

When a patient does not have the decision-making capacity
to give informed consent, or there is no time to ask the patient
or his or her surrogate about treatment preferences, advance
directives express in written form what the patient’s choices
would have been if he or she had decision-making capacity.
Advance directives include living wills, durable powers of
attorney, and other written documents. In 1991, the federal
government passed the Patient Self-determination Act
(PSDA), which required that healthcare institutions advise
and educate patients regarding advance directives. This
affected all institutions participating in the Medicare and
Medicaid programs. This law was supposed to increase the
use of advance directives and thus prevent unwanted care. In
fact, a major study of advance directives and seriously ill
patients revealed that the PSDA had little impact on health
care in the United States. This was revealed in the Study to
Understand Prognoses and Preferences for Outcomes and
Risks of Treatments (SUPPORT), which showed that only
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20% of seriously ill patients had advance directives even after
the SUPPORT intervention and the PSDA.20

Despite these studies, it is still imperative for surgeons to
understand the principles involved and the advantages of
advocating for appropriate advance directives for our patients
and their families. An advance directive is any proactive doc-
ument stating the patient’s wishes in various situations,
should they be unable to state their own wishes.

Some states have specific language for each of these docu-
ments and provide reciprocity for other states. Both the living
will and a durable power of attorney can be prepared without
the benefit of state-approved language as long as the intention
of the person executing the document is clear. Such directives
provide advanced informed consent for a myriad of courses of
treatment, whether it be related to pain medication, “do not
resuscitate orders,” or management should the individual
enter some level of persistent vegetative state. In a complete
set of these documents, the patient has given full thought to
all of the possibilities that might occur, and has decided what
course of treatment would be his or her choice. Unfortunately,
most patients have not executed these documents, or they
have not given sufficient thought to what their wishes are.
Furthermore, many times when a power of attorney is granted
to a surrogate decision maker, the surrogate has not had a full
discussion of the wishes of the signatory.

Living Will

The living will, which was adopted by many states in 1990, is
a document suitable for terminally ill patients in which the
treating physician accepts the patient’s wishes regarding with-
holding of care, including requests restricting heroic resusci-
tative efforts, in advance. Many state that no life support be
used in cases in which meaningful recovery will not occur. In
a living will, the signatory indicates what his or her choices
would be for medical treatment in the situation in which death
is imminent, and the individual’s wishes are unable to be com-
municated to the treating physician. Under most state laws,
living wills indicate the signatory’s desire to die a natural
death and indicate unwillingness to be kept alive by so-called
“heroic measures.” This usually amounts to a “Do Not
Resuscitate” order. In some states, that also indicates the
patient’s wishes concerning the level of pain medication,
hydration, and nutrition, which the patient would desire if he
or she lapses into a nondecisional condition. In most states,
the activation of the terms of a living will require an imminent
demise and a second physician’s opinion corroborating that
determination. Unfortunately, many people believe that the
living will is the best form of advance directive and do not
realize that it is only intended for the terminally ill.

Durable Power of Attorney

A durable power of attorney for health care specifies a surro-
gate decision maker in the event that the patient no longer has

the capacity to make medical decisions. The durable power of
attorney is a written document that gives the authority to
another person, usually a spouse or relative, to make decisions
regarding health care if the patient is incapacitated and unable
to make decisions for himself or herself. The reason it is
called “durable” is to ensure that the signatory knows that it
can be revoked and/or changed at any time. This provides the
freedom to change both who the surrogate is and what
the patient’s stated wishes, if any, are. This is important in sit-
uations such as divorce in which the person executing the
power of attorney may want to change the surrogate before
the divorce becomes final or in those family situations in
which dynamics create a desire to change the surrogate.

Thus, the patient designates a surrogate decision maker
who should participate in all significant treatment decisions
and be kept up to date regarding the patient’s health care. The
durable power of attorney works best when the patient has
discussed with a surrogate his or her values and beliefs,
because these would apply in making complex decisions
regarding healthcare issues. If there is no durable power of
attorney, surrogate decision makers may be sought based on
state laws. There is usually a defined hierarchy regarding sur-
rogate decision makers: spouses, adult children, siblings, and
so forth. Such a surrogate decision maker must be acting in
the best interest of and according to the wishes and values of
the patient. The durable power of attorney is a better form
of advance directive than the living will because, in the for-
mer, a surrogate can be educated about the nuances and
options regarding each stage of treatment or nontreatment.20

Problems

In many situations the surrogate has the legal authority to
make a decision, but is not aware of what the patient would
want. This is the fault of the patient. All persons, when nam-
ing a surrogate decision maker, have a responsibility to fully
explain what they would want in certain medical treatment
situations. Failure to do so puts the burden on the surrogate to
speculate what the patient would do were they able to make
the decision.

There are two standards that apply in the situation in which
the surrogate has not been informed of the patient’s wishes.
One is the substitute judgment standard. When using this
standard, the surrogate bases a decision on a prior expressed
statement of the patient’s preferences or on an in-depth
knowledge of the personality of the patient and a willingness
to do what the surrogate believes the patient, not the surro-
gate, would want in that specific situation. The second stan-
dard is that of the best interest of the patient. This is obviously
a far more nebulous concept and occurs when the surrogate
has not had any specific communication with the patient
about the specific type of situation and is not cognizant of any
particular patient preferences. In this situation, the surrogate
is supposed to do what he believes is in the best interest of
the patient. This is an important distinction to make and
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emphasizes the difference between doing what the patient
would want done in a given situation, as opposed to having
someone else decide what he or she thinks is best.

A further problem with advance directives that limit full
implementation of medical care is the application of such
directives in situations for which they were not intended. An
example that confronts the colon and rectal surgeon is an eld-
erly patient who is recovering from a complicated colon
resection for curable cancer and develops postoperative pneu-
monia requiring presumed short-term ventilating support.
Should such a patient not be intubated because of an advance
directive indicating, “do not resuscitate”? In such a case, it
would be a serious error to respect the advance directive 
and not to treat the patient aggressively. It is clearly probable
that the patient would have wanted treatment under these 
circumstances.

There must also never be confusion when the patient is able
to relate his or her preferences to healthcare providers. Verbal
communication takes precedence over any written advance
directive. In addition, when there is any confusion about the
advance directive, disagreement among family members, or
concern that it was not meant for the clinical circumstance at
hand, advance directives limiting treatment should be ignored
in favor of prudent medical care. In general, it is always wise
for healthcare providers to err on the side of life and to begin
standard medical treatment. Treatment options, such as
mechanical ventilation and hemodynamic support, can always
be withdrawn at a later time once issues are resolved and the
family is present. In such situations, the hospital ethics
consultation service can often prove very helpful.

Perhaps the major problem, at this point in time, is that
there is little evidence that advance directives have made a
significant impact on healthcare delivery in the United
States.20 We, as surgeons, should do all within our power
to reverse this situation.

Informed Consent

General Concepts

Studies have revealed that doctors do not adequately inform
patients, patients may not understand the information, and
such information rarely affects the patient’s decision to follow
the physician’s recommendations. Despite these facts,
American courts have long held that a patient’s informed con-
sent to a medical or surgical procedure or test is essential. The
physician must give the patient sufficient information to make
an intelligent decision before any action is performed. The
laws dealing with informed consent require the surgeon to
describe to the patient the nature of the procedure, risks, 
benefits, and alternatives, including no treatment at all.
Ethical consensus on just how much disclosure is adequate is
still very controversial. What is clear is that permission 
must be given voluntarily, that is, without coercion from the

physician or anyone else involved in rendering health care or,
especially, those participating in the implementation of a
research project.

The current interpretation of the law requires several ele-
ments to constitute informed consent. These are the criteria
that the physician must disseminate to the patient or acting
surrogate to meet that standard:

a. What is the treatment that the doctor wishes to pursue,
including a full explanation of the procedure and what it
involves, including the necessity for anesthesia and other
support functions?

b. For what reason has the doctor selected this particular
treatment, including the doctor’s judgment as to why this
procedure is chosen to alleviate, cure, or minimize the
medical/surgical problem?

c. What are the risks of the recommended treatment, includ-
ing an explanation of both the risks of the treatment itself
and of any corollary threats to the patient? Surgeons
should, in satisfying this requirement, include discussion of
their own particular experience with the procedure as well
as that of the hospital and the medical/surgical colleagues
who will be assisting.

d. What benefits will the patient receive from the proposed
treatment? This is similar to the choice of treatment infor-
mation previously described in that it requires the doctor to
explain what the potential benefits will be from the proce-
dure.

e. What are the chances that the proposed treatment will rem-
edy the problem? This is similar to the information
included when describing “benefits and risks” and should
also include a description of the past experience of the sur-
geon in performing this specific procedure, as well as the
outcomes that the surgeon has obtained.

f. What alternative treatment options exist for the given prob-
lem? This is similar to explaining the choice of treatment
but emphasizes what other treatment options are available,
and why this surgeon has chosen this particular procedure.

g. What effect will refusal to accept the proposed treatment
have on the patient? This must entail a frank discussion of
the ramifications of failure to receive the suggested treat-
ment and whether it is life threatening, or of a lesser degree
of medical difficulty. This is the part of the discussion in
which the surgeon must be most sensitive to the patient’s
religious, cultural, and ethnic background.

Here the law requires that the sufficiency of the level of
information will be judged from the patient’s point of view,
not the doctor’s. If a surgeon explains a proposed treatment to
the patient in terms that only another surgeon can understand,
then the patient is not truly informed. This simply boils down
to communication skills and the obligation to accurately
record this discussion in the medical chart before performing
the recommended surgical treatment. Every profession has 
its own terms of terminology or jargon. Physicians must strive
to ensure that the language they use is clearly understandable.
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Achieving acceptable levels of communication may be
complicated by language, cultural, and socioeconomic fac-
tors. A manager responsible for building a new jetliner was
credited with saying, “The main problem with communica-
tion is the illusion that it has actually occurred.” All too fre-
quently patients and families come away from discussions
with surgeons in which the surgeon thinks he has effectively
communicated, and the patient and family seemed to under-
stand, but they did not. Sometimes it just boils down to faith
in the doctor, or an individual’s unwillingness to reveal his or
her lack of comprehension. The physician must use common
sense in determining whether fully informed consent has truly
been granted, taking into account that some cynics claim,
“The problem about common sense is that it is not common.”

As with every rule of law, there are certain exceptions to the
requirement for informed consent. When there is an emer-
gency situation that could result in the death of the patient,
time is of the essence, and there is no surrogate decision
maker present, the consent requirement is waived. Similarly,
when the situation is not an emergency, but the patient is for
one reason or another not able to give consent because of
unconsciousness, coma, mental disability, or other cause
of inadequate decision-making capacity, and there is no
advance directive or surrogate, informed consent is not neces-
sary. There is also a therapeutic exception to the rule. If the
physician believes that revelation of the normally required
information would have a negative effect on the patient’s
health, fully informed consent is not necessary. This usually
arises in the context of a psychiatric patient. Also, when a
competent patient refuses to receive information upon which
to base a decision, this requirement is waived. There can also
be a waiver of the necessity for informed consent when the
government requires certain medical tests or treatment in the
face of possible medical or national security emergencies.

A common misconception among those rendering emer-
gency care is that anyone who presents to an emergency facil-
ity falls into the emergency exception to informed consent.
The emergency exception allows a physician to treat a patient
without obtaining informed consent. This exception requires
the following: the patient must be unconscious or without
the capacity to make a decision, and no one else legally
authorized to make such a decision is available; time must be
of the essence in avoiding risk of serious bodily injury or
death; and, under the circumstances, the action proposed
would be that to which a reasonable person would consent.
The emergency exception does not apply if the patient has
decision-making capacity and is able to communicate a deci-
sion about medical care.2

Patient–Surgeon Relationship

Siegler21 explains that the three central ethical aspects
of modern surgical practice are: 1) clinical competence;
2) respect for patients and their healthcare decisions; and 3)
maintaining the primacy of the patient’s needs in the face of

external pressures in a changing social, economic, and politi-
cal climate. Successful clinical practice has always been a
unique blend of technical proficiency and ethical sensitivity,
which together constitute the art of the physician and surgeon.
Once sought out by the patient, the surgeon becomes involved
in the patient’s problem. He or she is no longer a mere
observer. Over the last few decades, the relationship between
patients and physicians has been evolving from one of pater-
nalism, in which surgeons make choices for their patients, to
a more equal and autonomous relationship of shared decision
making by which surgeons provide information that allows
competent adult patients to make their own choices.21 For
complicated surgical dilemmas, this can never evolve com-
pletely because patients depend on the surgeon and their other
physicians to guide them to the correct choice.

Sometimes surgical procedures considered “standard of
care” by the surgeon are refused based on the patient’s values
and beliefs. Such cultural challenges can affect the success of
the patient–surgeon relationship and ultimately the health out-
come for the patient. Ultimately, the surgeon must learn to
take into account the cultural components of the relationship
and find ways to respond to them in an ethically and med-
ically responsible manner. To deal with these complicated sit-
uations, the surgeon is often required to reassess and be
secure in his or her own religious and cultural foundations.22

As Peter Angelos19 explains, the relationships that individ-
ual patients have with their surgeons are as varied as the 
different types of surgical problems with which patients pres-
ent. Perhaps patients are required to have a great deal of trust
in their surgeons because of the nature of surgical intervention
itself. This may result in patients frequently feeling a deeper
personal bond with their surgeon than with many other physi-
cians who may be involved in their care. Surgeons as well as
their patients frequently feel the closeness of this bond.
Angelos quotes Charles Bosk as explaining:

The specific nature of surgical treatment links the action of the
physician and the response of the patient more intimately than in
other areas of medicine. . . . When the patient of an internist dies, the
natural question his colleagues ask is, “What happened?” When the
patient of a surgeon dies his colleagues ask, “What did you do?”

When patients consider the surgeon to be “their doctor,” the
surgeon must not ever underestimate the importance of main-
taining this relationship even, or perhaps especially, as the
patient approaches the end of life. The impact of a concerned
surgeon on a patient who is dying, or is curable, can serve to dra-
matically affirm the appropriateness of comfort care instead of
desperate, ineffective, and costly attempts to ward off death.19

Communication and the Internet

It seems so easy to be able to respond to a patient’s problem
or to deliver information to them and their physicians by 
e-mail. With e-mail delivered via the Internet, there is no prob-
lem with timing of the conversation, no recordings, no time
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on “hold” for the doctor or for the patient. The only limitation
seems to be the typing and spelling skills of the surgeon, usu-
ally problem enough.

Most of us have learned not to deliver complicated or bad
news by telephone, unless we have made a previous agree-
ment with the patient and family to convey such information
in order to save significant travel or other inconveniences that
are significant enough to preclude a face-to-face personal
communication. Such situations are now increasingly compli-
cated because communication by the Internet is usually not
secure, and the information delivered can become a perma-
nent part of the patient’s record. A patient’s employer and
family can usually acquire easy access to the electronic mes-
sage, potentially to the detriment of the patient, and poten-
tially leaving this sending physician legally liable.

For the medical and medical /legal aspect, some of the
material we send by e-mail we would never consider sending
by “hard copy” unless we had obtained the patient’s specific
permission to release such information. Currently, there are
no guidelines available for the ethical transfer of confidential
medical information via the Internet. Until such exists, and it
is critical for physicians to participate in the establishment of
such principles, all doctors are probably well advised to
record in the patient’s permanent record that discussions were
held and permission was given to communicate specific infor-
mation electronically. Especially with the implementation of
HIPAA requirements, until clearer guidelines are defined, sur-
geons should err on the side of no sensitive information to
be delivered by e-mail or telephone.19

Of course, the other massive impact of the Internet is the
availability of unlimited access to potentially confusing and
harmful information to our patients. Remember, there is no
quality control for the Internet. Unlike traditional publications
with editors, peer review, standards and vigorous screening,
on the Internet, anyone with a computer can be a self-desig-
nated author, editor, and publisher. And this can be done
anonymously with no attached responsibility. This will con-
tinue to have an enormous impact on the patient–physician
relationship because “knowledge is power,” and our patients
and families are making use of that power.23 Not infrequently
patients come to us with confusing and conflicting material
from the Internet. A new part of our responsibility, as sur-
geons, is to not only guide our patients to appropriate and
helpful Web sites but to actively participate in the construc-
tion and quality control of electronic information provided by
the Internet in our own areas of expertise.

Using Newly Deceased Patients 
for Teaching Purposes

A unique problem exists for the medical/surgical team caring
for patients in the emergency department of a teaching hospi-
tal. It involves using the newly dead for teaching purposes.
This usually involves teaching medical students and residents
the techniques of endotracheal intubation. The issue is, of

course: do we have the right to perform procedures on this
newly deceased person without obtaining permission
(informed consent) from the surviving family. The dilemma is
complicated by the fact that no better teaching opportunity
exists for our trainees who can then go forward, when ade-
quately trained, to save lives and relieve suffering in the
future. Clearly, no harm can be done to one who is dead.
Furthermore, to our knowledge, there are no state statutes that
specifically prohibit the teaching of procedures using newly
dead patients, and no court has considered this issue.
Although before death a patient has Constitutional protection
against nonconsensual invasion of his or her body, it has been
established by various state courts that constitutional rights do
terminate at the time of death.

Although the law in this situation is very forgiving, com-
passionate and ethical considerations should supervene.
Several medical studies have found that patients and families
are likely to consent to such procedures but prefer to be asked
permission first. Even the law advises that in this day and age
of increasing recognition of personal autonomy, it is probably
prudent to approach the next of kin for permission before
performing procedures on the newly deceased.24

Special Concerns for Participation
in Research/Innovation

General Concepts

Surgeons, by our very nature, are innovators. Sometimes, the
only way we can complete an operative procedure is by mak-
ing a deviation from what has been standard procedure in the
past. Because we operate on biologic systems, we can never
predict exactly what will be required for a given procedure.
We often use old procedures for new purposes, and without
much hesitation use new equipment to accomplish old tasks.
Thus, we often find ourselves in what McKneally25 refers to
as “the zone of innovation” where it is unclear whether what
we are doing is an evolutionary variation on a standard pro-
cedure, a unique departure from accepted standards, or the
first stage of what should become recognized as a formal sur-
gical research project. When should our deviations be
subjected to full evaluation by an institutional review board?
How can a surgeon participate, with equipoise (the presump-
tion that both arms of a study are equally efficacious) in a
prospective, randomized trial to evaluate a change that the
surgeon has created to be better than the known standard? As
Martin McKneally explains, most of the important advances
in the history of medicine, such as anesthesia, appendectomy,
antibiotics, intensive care, and immunization, were intro-
duced through an informal, unregulated innovative process
that has been enormously productive but can easily lead
to ratification of an effective or even harmful treatment by
well-intended physicians.25

Look at the recent challenges facing colon and rectal sur-
geons. We adopted the construction of ileal and now colonic
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pouches to improve the quality of life of our patients with
inflammatory bowel disease and rectal cancer. The true effi-
cacy of these innovations came significantly later than their
description and implementation by many of our colleagues.
The use of minimally invasive techniques to accomplish what
we were all trained to do via abdominal incisions was clearly
initially driven by the new technology and by enthusiastic
entrepreneurs who wanted to work on the frontier of innova-
tion. The premature exposure of these new techniques to the
lay literature drove the process with even more intensity. Only
recently have completed prospectively randomized trials ver-
ified the realistic advantages of the new technology. We con-
tinue to sort out the appropriate use, for the benefit of our
patients and their quality of life, such issues as circular sta-
pled hemorrhoidectomy, the treatment of anal fissures with
nitroglycerin, botulinum toxin, or nifedipine, and even the
destructive scarification of anal tissue to correct incontinence.
What we need is a process for evaluation of surgical innova-
tion, which provides ethical oversight without the ponderous
slow pace inherent in most institutional review board
approved protocols. Surgical investigators and ethicists are
currently crafting such a mechanism, which protects the
rights and well being of our patients without stifling progress
and creativity.

Good research is described as that which enhances our abil-
ity to prevent illness or injury, to improve the quality or
decrease the cost of care, or to improve the lives of our
patients. Such research also must protect subjects and patients
from harm, preserve their confidentiality, and allow them to
enter freely as participants. Subjects and patients must be
allowed to make an informed choice to participate, or not,
without fear that their treatment might be compromised if
they decline the request of the investigator. For a research
project to be ethical, it must also be well designed and must
investigate an issue of importance for which the answer does
not yet exist. Protocols must be scientifically sound and likely
to yield meaningful conclusions. Good research is therefore
ethical, and bad research is unethical.26

In June 1966, Henry Beecher published an analysis of
“Ethics and Clinical Research.”27 This benchmark article
accelerated the movement that brought human experimenta-
tion under rigorous federal and institutional control. Although
Beecher was not the first to direct attention to abuses in
human experimentation, this presentation of 22 examples of
investigators who endangered “the health or the life of their
subjects” without informing them of the risks or obtaining
their permission was a critical element in reshaping the ideas
and practices governing human experimentation.28

Special issues for informed consent arise when the surgical
patient is asked to participate in a research project. The time
for decision making is usually short, and the principle inves-
tigator of the project may also be the one administering care.
This raises not only the issue of adequate informed consent
but of the risk for coercion of the patient to participate in
the study. The surgeon researcher should abide by basic

principles as outlined by the National Commission for the
Protection of Human Subjects of Biomedical and Behavioral
Research and by the Declaration of Helsinki. There are also
prevailing federal, institutional, and professional guidelines
that govern human and animal research. To be ethical, studies
must be well designed and worth the risk to patient and soci-
ety. The institution’s review board should approve the study,
and the investigator should take the responsibility to assure
adequate informed consent, confidentiality, and appropriate
protection of the patient’s well being.1

All physicians must ensure that trials involving human sub-
jects are of potentially significant value and are conducted
ethically. The Nuremberg Code obligates researchers to pre-
pare descriptions of the probability and magnitude of all phys-
ical, psychological, social, and economic risks, and to
minimize unnecessary pain and suffering. Consent must be
voluntary and without any element of force, coercion, or
deceit.11 When discussing the potential risks of a proposed pro-
cedure, it is essential for the person seeking consent to quantify
minimal, low, or high-risk using examples from everyday life.
Potential benefits from a research project may apply to the indi-
vidual, to society, or to both. When discussing the benefits of a
proposed study, one must distinguish clearly between thera-
peutic and nontherapeutic research. Researchers must clearly
differentiate, for the patient, the balance between potential ben-
efit to the patient and any potential risks associated with the
protocol. No matter how great the benefit to society, it would
not be ethical to expose a subject to anything greater than
minimal risk if there is little direct benefit to the patient.26

Consent must never be assumed. Many would question the
validity of truly “informed” consent rendered by someone
who is acutely ill or severely injured. Especially for research,
the principle still holds that for consent to be valid, it must be
informed, understood, and voluntarily given. Subjects, or
their surrogates, must have enough information, in compre-
hensible form, to enable them to make a proper judgment as
to whether or not to participate in the requested study.
Normally, this requires time for reflection before a decision to
enroll. This concept is frequently stressed in the emergency
situation. In an emergency, the surgeon may be forced to act
in the patient’s best interests and to presume consent on the
basis of necessity. Clearly, this is only appropriate for inter-
ventions that will benefit the patient directly, and actual con-
sent should be obtained as soon as possible afterward. In a
research context, the intervention must be part of a protocol
approved by an independent institutional committee, such as
an institutional review board, and should present no more
than minimal risk to the patient.26

Placebo Surgery

As investigators sort out the mechanism for ensuring that sur-
gical research is performed ethically and with true informed
consent, the issue of the use of placebo surgery seems based
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on recently published trials. Horng and Miller,29 commenting
on these trials in the New England Journal of Medicine, com-
ment that the issue of using placebo surgery in clinical trials
seems to violate the fundamental ethical principles of benefi-
cence and nonmaleficence. Specifically, this means that sur-
geons should not invade the body except for purposes of cure
or amelioration of suffering. In evaluating the studies, they
emphasize the fact that clinical research always involves the
inherent tension between the ethical values of pursuing sci-
ence and those of protecting subjects from harm. To be con-
sidered ethical, overall, they must present a favorable
risk–benefit ratio. The burden is on the investigators to justify
placebo surgery as a warranted means of evaluating the effi-
cacy of a surgical procedure. They conclude that absolute pro-
hibition of placebo surgery is not appropriate, but the
standard of justification for its use must be extremely high
and rigorously enforced.29

Conflict of Interest: Industry 
and Drug Money

Many colon and rectal surgeons interested in research have
difficulty obtaining extramural support for their projects and
thus turn to private sources, namely, the biomedical and phar-
maceutical industry. Industry support for biomedical
research now exceeds the financial support from all federal
funding sources. The liaison between academic surgery and
industry introduces the possibility of remarkable benefits
especially to our patients; however, differences between the
fundamental goals of physicians and industry can create seri-
ous conflicts. Industry strives to complete clinical trials expe-
ditiously and to publish positive results. Conversely, the
primary goal of the surgical investigator is to advance and
disseminate knowledge by the unimpeded exchange of ideas,
despite secondary professional, financial, institutional, and
sociopolitical objectives. Critics maintain that the physi-
cian–industry relationship will only serve to potentiate bias,
and loss of objectivity will fundamentally poison the way
research is conducted. Currently, however, the lifeblood of
clinical research is external support requiring a productive
relationship with the biomedical industry. This potential con-
flict of interest can only be resolved by scrupulously imple-
menting the principles of integrity, honesty, respect, and
equity. Even the mere appearance of a conflict of interest
could jeopardize the investigator’s integrity and undermine
public trust. Surgeon investigators involved with industry-
sponsored research should meticulously divorce themselves
from any personal or commercial conflict that could com-
promise patient loyalty or well being.11 Ethical recruitment
of patients into research protocols is especially challenging
for surgeons who, under the current system of financial
remuneration, may receive more money by having the patient
participate in a study than he/she would receive for doing the
surgical procedure indicated for the patient.

A common challenge involves investigators who receive
industry-funded materials, discretionary funds, research
equipment, and trips to meetings. They must be aware that
subsequent restrictions and expectations can create conflicts
of interest. These seemingly innocent economic factors
become a conflict anytime they influence study design, inter-
pretation of results, or the timing and method by which results
are reported. The personal gain of the investigator such as
ownership of stock or receipt of funds for testing drugs or
devices can introduce bias and compromise objectivity.
However, it is not inappropriate for an investigator to receive
economic rewards from a drug or device that is commensurate
with his or her efforts involved in the development of the
product. It is also acceptable for investigators to receive con-
sultant and lecture fees from companies whose product they
are testing, provided that the remuneration is proportionate
with his or her efforts, and that it is clearly reported, in
advance, of all presentations and is clearly stipulated in any
publications. It is unethical, however, to sell or purchase stock
or have a direct financial interest in the product under investi-
gation until the relationship between the investigator and the
company has been terminated, and the results of the research
have been published or made public. Although opponents
argue that disclosure cannot heal the financial conflicts of
interest, it does recognize public concerns, protect the credi-
bility and reputation of investigators, and alerts readers as
they access the published report.11

The practice of pharmaceutical companies bestowing gifts
on physicians is well documented. These gifts, however, cost
money, and that cost is ultimately passed on to our patients
without their explicit knowledge. The biomedical industry has
clearly made outstanding contributions toward the advance-
ment of modern scientific medicine; however, obvious con-
flict of interest occurs when physicians accept personal gifts
that have no benefit to their patients. Acceptance of individ-
ual gifts that did not benefit patients, such as trips and subsi-
dies for medical educational conferences in which physicians
are not speakers, are strongly discouraged. The acceptance of
even small gifts has been shown to affect clinical judgment
and to heighten the perception (or reality) of a conflict of
interest. Until specific guidelines are established, common
sense should always prevail: no gifts should be accepted if
suspected strings are attached.11

Confidentiality

General Principles

Surgeons are bound by the same rules of confidentiality as
other doctors. Especially with the new restrictions and signif-
icant penalties imposed by HIPAA, all healthcare personnel
must be very cognizant of preserving confidentiality. In the
hectic morass, which is the waiting area of most big hospitals,
it is sometimes difficult to take the time to ensure that doctors
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convey sensitive and private information to patients, families,
or surrogates in a full and complete manner, and yet ensure
the confidentiality of their information. Certain health infor-
mation can be very significant in the treatment of a patient,
including medication history and psychiatric history. Yet,
some patients or families might be reluctant to give such
information to the treating physician if the situation is not
conducive to confidential communication. Similarly, the fam-
ilies and the patient are most certainly due confidentiality of
the information, which the physician is going to impart. It is
critical for the surgeon to establish a trusting relationship, so
that the best and most important information relevant to treat-
ment can be given and received. An exception to this rule
occurs when the law requires disclosure of information to
officials, as in the case of certain infectious diseases or in
situations in which a third-party might be injured as a direct
result of the physician’s failure to report information.

A surgeon’s duty to maintain confidentiality regarding
information disclosed by the patient has been a long-held
medical precept. On occasion, however, the ethical duty to
prevent harm to others overrides the duty to keep confidences
of a given patient. Although the law generally prevents the
divulgence of confidential information, it also mandates cer-
tain exceptions, such as reporting patients with infectious
disease and those who are likely to harm others, the latter
being elucidated by the famous 1976 Tarasoff case in which
nondisclosure of a patient’s homicidal thoughts resulted in
the death of the threatened person. This case raises a confus-
ing possibility of preventing harm to others becoming a legal,
not just an ethical, duty. This broadens the concept of manda-
tory reporting to include more than the currently accepted
requirements for reporting child, elder, or domestic abuse.
Such legal requirements may force us to compromise the
ethical norm of respecting our patient’s decisions with regard
to confidentiality.2

Making and Managing a Genetic Diagnosis

As the results of untangling the mystery of the human genome
are translated into clinical considerations, the ethical chal-
lenges to the colon and rectal surgeon become significant.
Although the presumption is that facility and managing genet-
ically predetermined disease is the lot of the primary care
physician, in fact, patients with phenotypic presentation of
genetic disease such as colon and rectal cancer depend on sur-
geons for final diagnosis, administration of surgical treatment,
initiation of long-term follow-up, and clarification of the
implications of the genetically predetermined cancer for other
family members and other generations. Most often we deal
with the autosomal dominant mutations, which cause familial
polyposis or hereditary nonpolyposis colorectal cancers.

The ethical hazard involves obtaining the results of a
genetic test without adequate counseling of the patient to
determine what will be done with results once obtained.

Clearly, this should all be determined before obtaining the
information. Many individuals fear that determination of a
genetic abnormality will have adverse effect on their insura-
bility and employability. These risks are supposed to be pro-
tected by law, but many members of our society are not
willing to take that chance. Because of these fears, many
patients and their family members refuse to have genetic test-
ing done in the first place. Once the test is done, a patient may
insist on absolute confidentiality to prevent dissemination of
the information to others, even those at risk, in the family.
Think of the dilemma in which this places the surgeon. You
may know that 50% of children and siblings of the patient are
at risk for potentially fatal cancer. Yet the patient has forbid-
den you to inform them. This situation can even ethically and
illegally justify the physician breaching the patient’s confi-
dentiality to save the lives of those potentially at risk. There
have even been cases in the courts in which the treating
physician has been held liable for not divulging such risks to
family members.

Most of these unpleasant situations can be avoided by
appropriate genetic counseling before any genetic informa-
tion is required. This should ideally involve the use of profes-
sional genetics counselors because most of us surgeons have
not been adequately trained in the skills required.

Abuse of the Elderly

It is claimed that approximately 2 million elderly Americans
are mistreated each year, with a significant number falling
into the definition of abandonment. Although this treatment
of elders is a problem that has occurred for centuries, only
recently has society become significantly concerned. The
problem and concern will increase as do the elderly compo-
nents of our population. Surgeons are ideally suited to have a
significant role in the detection, management, and prevention
of elder abuse and neglect. The surgeon may be the only 
person, outside the family, who sees the older adult and is
qualified to intervene in a preventive way. This means we
should be aware of risk factors and their detection. It requires
an astute clinician to detect abuse based on history alone.
Even in the face of injuries, such as fractures at uncommon
sites, the elderly patient may continue to conceal the possi-
bility of abuse for fear of embarrassment or abandonment by
the abuser. It may well be the surgeon called to see the
patient for injury or neglect, who picks up the clues such as
evidence of pressure sores, malnutrition, old injuries, or new
injuries in unusual locations, such as on the scalp or behind
the ears.

The first priority of the physician is to ensure this victim’s
safety. The surgeon should never hesitate to ask for social
service consultation or to report suspicions to the appropriate
adult protective services. Such acts are not breaches of confi-
dentiality; they represent implementation of the most sincere
duty of the physician.30
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Futility/Withholding Treatment

General Concepts

Significant, and perhaps inappropriate, concern continues to
exist in medicine with regard to the difference between with-
holding and withdrawing medical treatment. This has become
more of an issue as the potential for resuscitating critically ill
patients has become a progressive reality. Depending on the
clinical situation, surgeons and other physicians attribute
higher legal risk of one procedure over another. Apparently
because of this fear of legal retribution, or ridicule and
condemnation by professional peers, using full, almost ritual-
istic, resuscitation has become the default position of those
delivering critical care in cases in which no advance directive
exists. In fact, no physician has ever been successfully prose-
cuted for withholding or withdrawing of medical care from
any dying patient in the legal history of the United States.
This leaves one wondering what actually fuels the fears of
legal retribution for making the wrong decision.31

The dilemma could of course be alleviated by early mean-
ingful discussion with patients, families, and surrogates with
regard to care options at the end of life and honest estimates
of prognosis. Studies have shown, however, that many physi-
cians and surgeons fail to take these opportunities. A disturb-
ing example of this inadequacy can be found in the 1995
Study to Understand Prognoses and Preferences for
Outcomes and Risks of Treatment (SUPPORT). This expen-
sive, multi-institutional study demonstrated the physicians’
failure to meet all outcome markers: failure to include patient
and family in pivotal care discussions, failure to provide real-
istic estimates of outcomes valued by patients, failure to treat
pain adequately, and failure to prevent prolonged death in
patients with extremely poor prognoses.31

Sometimes confusion is created over the venue in which
surgical or medical care is delivered. In the usual setting, a
decision to withhold further medical treatment is done quietly,
often without input from the patient or the surrogate decision
maker, whereas withdrawal of ongoing medical treatment can
be more obvious and difficult. Some clinicians and ethicists
believe that the withholding of medical treatment is more
problematic than later withdrawal of unwanted or useless
interventions. This discrepancy in the urgent situation proba-
bly exists because the physicians involved usually lack the
vital information about their patients’ identities, medical con-
ditions, and expressed wishes. In addition, perhaps because of
frequent, but inaccurate, representations on television, society
has come to expect only spectacular results in the delivery of
surgical care in the United States. This concept is in marked
contrast to the attitude that those clinicians who withdrew
treatment (an act leading to death) were more culpable than
those who withheld treatment (an omission leading to death);
this distinction between acts and omissions is now thought to
be more of a difference in psychological preference than an
ethical norm.32 For all of these reasons, despite the fact that

the law has clearly spoken, the distinction between with-
drawal and withholding of medical treatment will continue to
be a challenge.

The surgeon’s decision to limit or withhold treatment can
be based either on the patient’s refusal or on the physician’s
determination that the treatment would not be of benefit.
Although the patient has the ethical and legal right to forego
treatment, the physician must be very careful about withhold-
ing a treatment that might be beneficial. Such issues are usu-
ally intensified by the need for rapid intervention versus the
desire to verify the meaning of the patient’s current or pre-
existing desires. The classic example is the patient who is
unresponsive, has reversible pulmonary or cardiac disease,
needs cardiopulmonary resuscitation, but is said to have a
preexisting DNR order (do not resuscitate).

Withholding treatment because of a judgment of futility is
even more of an ethical challenge. Futility has been defined as
“any effort to achieve a result as possible, but that reasoning
or experience suggests is highly improbable, and cannot be
systematically produced.” Physicians, as moral agents, should
exercise professional judgment in assessing patient’s requests.
If the request goes beyond well-established criteria of reason-
ableness, the surgeon ought not feel obliged to provide it.
Some ethicists believe that the appropriate allocation of
resources is another important consideration when one is
making decisions regarding invasive, costly, or lengthy proce-
dures. John Lantos even stated that, “ Given limited resources,
it is ethically justifiable to limit access to treatments that are
expensive and offer minimal benefit. . . . Decisions by doctors
to curtail use of those treatments are socially responsible.”33

Futility is such a complicated word that it may be of little use
in most situations. The classic challenge is the decision not to
start resuscitation when a patient with extensive metastatic
cancer and cachexia presents in cardiac arrest. The initial
emotional inclination is to treat the patient; however, the med-
ical situation, as emphasized by Siegler,13 leads to a judgment
that such a resuscitation will not be beneficial. This requires
the difficult objective determination of ineffectiveness, rather
than any subjective decision based on the worth of the inter-
vention or on the value of the patient’s continued life.2 It
should be noted that assertions of futility come about in two
contradictory situations. One is where the patient or surrogate
wants the doctor to refrain from a further treatment, which the
doctor thinks is not futile; and the other is where the doctor
wishes to refrain from treatment that he or she believes to be
futile. The only measure of what should be done is the stan-
dard of care in a given region for similar cases. Dealing with
this concept of futility or other end-of-life concerns is usually
only a problem when disagreement arises among the patient,
the family, and the healthcare team.

Many ethicists agree that physicians are under no obligation
to render treatments that they ascertain to be of little or no ben-
efit to the patient. Many, however, believe that it would be
advantageous to abandon the word “futility” and to use instead
the construct of “clinically nonbeneficial interventions.”

53. Ethical and Legal Considerations 753



We all know that one of the greatest fears of both patients and
families is their abandonment by the healthcare team. It is
easy to fall into this trap by declaring that further treatment
for a given patient is futile. When it is decided that certain
interventions should be appropriately withheld, special efforts
should be made to maintain effective communication, com-
fort, support, and counseling for the patient, family, and
friends. Although we, as surgeons, may not always proceed
with potential technologically advanced nonbeneficial inter-
ventions, we always must continue to care for the patient and
the family.34

DNR and the Need for Surgery

There is, and should be, confusion regarding operating on a
patient with existing “do not resuscitate” orders. Because
there is no universal agreement as to how this situation is to
be handled, each surgeon must be aware of specific institu-
tional guidelines. First of all, it is not at all unusual for sur-
gery to be indicated for patients in whom cure is no longer the
goal of treatment. Even patients with advanced cancer or
severe medical conditions will be offered surgical relief of
acute intestinal obstruction or an abscess causing sepsis and
pain. The problem usually gets defined when administering
anesthesia becomes a consideration because, after all, it can
be accurately stated that the act of anesthesia is ongoing
resuscitation. As amazing as it seems, most hospitals have a
policy that allows suspension of the DNR order during the
procedure and administration of anesthesia, only to have it
resume when the surgery and required anesthesia have been
concluded.

Withdrawal of Treatment

General Principles

Taking into account the preceding discussion, an important
line of reasoning for the moral and legal equivalents for the
two actions of withholding or withdrawing is the important
concept that if a medical intervention will not result in the
desired or beneficial results intended for the patient, it makes
no difference whether the clinician withholds the intervention
before beginning it or discontinues its use after it has been
started and found to be not effective.32

Special moral issues may arise in the care of terminally
ill patients. We must be willing to respect a terminally ill
patient’s wish to forego life-prolonging treatment, as
expressed in a living will or through a healthcare surrogate
appointed via a durable power of attorney for healthcare.
Those of us caring for patients should be willing to honor
DNR orders appropriately executed on behalf of terminally ill
patients. We should also understand the established criteria
for the determination of death and should be prepared to

assist families in decisions regarding the donation of the
patient’s organs for transplantation. This involves knowing
the specific regulations in our own states and in our own spe-
cific institutions, especially the criteria for death and the
mechanisms for initiating the conversation relative to organ
donation. It is usually not the surgeon, or any member of the
treating team, who first raises the issue with family regarding
donation of the dying patient’s organs for the purpose of
transplantation.

Euthanasia/Physician-assisted
Suicide/Terminal Sedation

The terminology of activities related to the end of life are con-
fusing to the public, have been misused in the press relative to
the notorious activities of individuals such as Dr. Kevorkian,
and, in fact, are probably not clearly differentiated by many
surgeons. The terms all have separate meanings and implica-
tions, requiring us to understand them and not use them
interchangeably.

First is euthanasia, which literally means “good death.” Its
consideration arises when patients or surrogates claim that the
quality of life is so diminished, the pain and suffering is so
unbearable, or they have become such a burden on others that
they request their physicians to cause their deaths quickly and
painlessly. Specifically this implies “mercy killing” of an
individual, by a physician, to relieve pain and suffering. Such
terms as “voluntary,” “nonvoluntary,” and “involuntary” have
been applied in an attempt to clarify the various ramifications
of this process, but, in fact, euthanasia is the act of killing by
a physician and is not legal anywhere in the United States.13

Physician-assisted suicide, however, implies a death that a
competent person, with decision-making capacity, chooses
and causes by self-administration of drugs that a physician
has prescribed but did not administer. Advocates believe that
prescription of drugs that a patient can take at will removes
the physician from direct participation. The decision and the
act of ending life remain in the patient’s control. This invokes
the important fall-back concept for physicians and nurses who
deal with patients who are suffering, in an irreversible med-
ical condition, and near the end of life: the distinction
between “killing and allowing to die.” This distinction is
invoked during the process of terminal sedation as well as for
participation in physician-assisted suicide. Currently, the
latter is legal only in the state of Oregon.13 Even there, it has
been complicated by the recent, and unique, intervention by
the federal government, via the Food and Drug Administra-
tion, to criminalize the act of overprescribing pain medication
by physicians where the act could be interpreted as intention-
ally facilitating a patient’s death.

Terminal sedation, another frequently misunderstood term,
is the practice of sedating a patient to unconsciousness in
order to relieve the horrible symptoms, which may occur dur-
ing the process of dying, including pain, shortness of breath,

754 I.J. Kodner et al.



suffocation, seizures, and delirium. As the sedating medica-
tion is administered, other life-sustaining treatments are with-
drawn, including ventilatory support, dialysis, artificial
nutrition, and hydration. It is critically important to under-
stand that in this frequently used process, no lethal doses of
opiates or muscle relaxants are administered. Thus, the intent
of the act is to relieve suffering and symptoms by making peo-
ple unconscious and unable to eat or drink, so that they will
die within a short period of time. As in euthanasia, terminal
sedation directly intends the death of the patient.13 The dif-
ference is that, in the latter, the sedating medication is not the
agent of death. This differentiation is of utmost importance to
avoid the feeling of killing by double effect (which will be
later explained in more detail) on the part of the healthcare
team. It invokes the concept of “letting nature take its course”
as opposed to the homicidal act of “killing.” Cynics claim
they are the same, and those of us who claim otherwise are
not being honest with ourselves.

Applying the Principles

To comply with the principle of autonomy, when a competent
patient requests, or demands, the withdrawal of further treat-
ment, the treating physician is in a situation analogous to that
of the patient who initially refuses treatment. Autonomy gov-
erns! The surgeon should ensure that the patient is given all
the information necessary to allow proper informed consent
regarding withdrawal of treatment, but once that is done, it is
the ethical duty of the surgeon to withdraw the specified treat-
ment. This is true no matter what the patient requests, whether
it be withdrawal of feeding tubes, ventilators, or nutrition and
hydration. As long as the patient is fully aware of the conse-
quences, both short-term and long-term, his or her stated
wishes should be respected and acted upon appropriately by
the healthcare team.

The same principle should be invoked if the patient is not
able to understand but has provided, in an advance directive,
an indicated desire with respect to withdrawal of treatment
under specified circumstances. It is still the duty of the physi-
cian to withdraw the specific treatment because the patient
has, in the advance directive, given prior informed consent.
The duty of the physician is identical if a designated surrogate
requests or demands the withdrawal of treatment. This is the
patient speaking through the surrogate, and once again,
autonomy governs.

When the surgeon determines that withdrawal of treatment
is appropriate and further treatment would be ineffective, con-
sent of the family or surrogate should be sought. In this situ-
ation, it is very important and helpful to know what if any
surrogacy laws exist. These do vary from state to state, and
those surgeons faced with potential decision making should
know in advance the laws of their state. In states where such
laws exist, they can be very helpful in delineating the
hierarchy of surrogate designation. In the absence of advance

directives, surgeons have the responsibility to judge what they
believe the patient would want, or what is in the best interest
of the patient. If no family is available, close friends of the
patient may be asked to give their opinions about what
the patient would want.

Courts have upheld the principles of autonomy and self-
determination, affirming the right to refuse life-sustaining
treatment. The classic illustrations of this include the 1976
ruling by the New Jersey Supreme Court that Karen Ann
Quinlan, a woman in a persistent vegetative state, had the right
to decide to be removed from a respirator and that this right
could be asserted, on her behalf, by her family. This right was
extended to include the withdrawal of nutrition by the 1990
Cruzan case in which the United States Supreme Court ruled
that a life-sustaining feeding tube could be removed from
another young woman in a persistent vegetative state.18

Should the surgeon have moral or religious beliefs that
would preclude her from withdrawing treatment, she should
remove herself from the case. It is important to recognize this
possibility of need for withdrawing treatment at the beginning
of the clinical encounter because a physician with such beliefs
should extricate herself from the case at the earliest possible
stage. As the clinical course evolves, and the surgeon devel-
ops a relationship with the family and the patient, it becomes
progressively more difficult to remove herself from the
treatment team.

Palliative Care/Hospice

General Principles

Focusing on making the last months, not minutes, of life
meaningful is especially appropriate where death has a sig-
nificant predictability. Chronic progressive diseases such as
cancer, congestive heart failure, and chronic obstructive pul-
monary disease account for 50%–70% of deaths, compared
with the sudden death attributed to stroke, heart attack,
trauma, and suicide. In the United States, patients’ percep-
tions of human finitude lead them to deny death and to rely on
medical achievements that they think will let them live for-
ever. Physicians grapple with their technologic power, the
imperative to tell the truth about fatal conditions, and despair
at denying hope and the promise of cure for their trusting
patients. It is probably this mutual self-deception that
becomes the central issue in rendering appropriate end-of-life
care. It is the management of these intense psychological and
spiritual challenges facing terminally ill patients that has
come to form the basis of what is called palliative care.31

A brief definition of palliative care would be: the act of
total care of patients whose disease is not responsive to cura-
tive treatment. Although palliative care has been a major
focus in Europe for the past 20 years, interest in the United
States only became significant in the late 1990s with an
Institute of Medicine report that evaluated end-of-life care.

53. Ethical and Legal Considerations 755



It revealed significant deficiencies in how we manage end-of-
life care. These deficiencies include the management of pain
and other symptoms, including nausea and vomiting, dysp-
nea, depression, and anxiety. Geoffrey Dunn explains that:
“Palliative care is not a concept defined in terms of the
amount of time remaining in a patient’s life or the terminal
nature of his disease. It is defined in terms of the type of need
that is being met by the care.”35

The concept of palliative surgery refers to surgery for
which the major intent is alleviation of symptoms and
improving quality of life, not necessarily cure. As the age of
our surgical patients increases, we will be progressively
involved in performing operations whose desired outcomes
are not met. Managing these patients through the entire course
of their disease, including death, is an important part of being
a good physician and a good surgeon. Surgical emergencies
are often the first encounter with older patients, and they often
have multiple comorbidities. An example is the 80-year-old
person who presents with an acute abdomen. The risk of sur-
gery will be high, the prognosis may be poor, and cure may
be impossible. Perhaps, offering surgical treatment would
even be inappropriate. Thus we, as surgeons, are immediately
thrust into contemplating palliative care for the surgical
patient, and it becomes clear that surgeons need to be aware
of the concepts involved in delivering such care.35

Pain Relief and the Doctrine 
of “Double Effect”

Confusing Principles

When it comes to adequacy of pain control, especially for
patients near the end of life, physicians and surgeons have
been caught in a complicated dilemma. On the one hand, most
of us entered medicine to relieve suffering. On the other hand,
we know that administration of excessive doses of pain med-
ication can suppress respiration and run the risk of contribut-
ing to the death of patients already near the end of life. At the
same time that we are criticized for not giving enough pain
medication to our suffering patients, we are also challenged
by the law for prescribing medication with the double effect
of potentially hastening death. This doctrine of double
effect is intended by the courts to recognize the difference
between provision of adequate pain treatment that uninten-
tionally causes death and the ordering of medication that
intentionally causes a patient’s death. This concept of intent is
confusing not only for the courts but also for the physician
who is ordering the pain medication.

Double Effect

The application of the principle of double effect is controver-
sial because it places significant weight on physician intent,
which is impossible to prove, and no weight on a patient’s

right to self-determination. This seems to contradict a
paramount principle of American bioethics: patient auton-
omy. Why, when death is on the line, should concern over the
physician’s intention take precedence over the patient’s
informed consent? The physician’s fear over misinterpretation
of his or her actions often leads to inadequate use of pain
medication, leaving patients unjustifiably suffering. It is
clearly recognized that opioids should be considered early in
the care of the dying patients and in dosages that often exceed
the standard range. These analgesics are not only effective in
reducing painful sensation, but also have an effect in adjust-
ing the sense of well being, thereby improving the patient’s
ability to cope with pain. Adjustment of dosage can be aided
by using one of the known pain scales or by observation of
patients’ objective signs of distress, especially useful in the
noncommunicative patient. Despite its significant effect on
several components of respiration, respiratory arrest from
opioids, in the absence of other central nervous system
depressants, is rare. In caring for dying patients, surgeons
must acknowledge that they are one part of the often-frag-
mented medical team. They must accept the goal of providing
care where they can, comfort always, consult when necessary,
and coordination of the remaining end of life issues.31

Hastening Death: The “Code”

Because the overwhelming admonition to the physician is
“above all do no harm,” society has implored the surgeon, in
life-threatening situations, to waive informed consent require-
ments and to act presumptively to save life or limb in situa-
tions in which the usual consent is impossible to obtain. This
leads to our current default in dealing with the critically ill or
moribund unknown patient: resuscitating with “a full code”
and asking questions later. This practice is probably accept-
able as long as the surgeon realizes that withdrawing life
support is just as acceptable as withholding life support
initially. The initial full resuscitation may make it possible
to assess the patient’s end-of-life desires more fully and care-
fully. If the initial intervention is unsuccessful or is inconsis-
tent with the patient’s preference, it can and should be
withdrawn, consistent with the patient’s identified goals.

What are ethically frowned upon are such deceitful prac-
tices as the “slow code,” a charade consisting of a halfhearted
resuscitation that seems to allow the surgeon to take the moral
middle ground by giving the family a false impression of
respecting patient autonomy, while knowing full well that the
act will not be effective. Experience suggests that this hedge
is used fairly often. Although no ill is usually intended, the
slow code is usually an indication that the surgeon has not
realistically communicated with the patient and family to
express the medical opinion that resuscitation, in the face of
cardiac or respiratory arrest, would be inappropriate.31

The concept of “no code” should be clear, and is usually
instituted at the request of the patient, his advance directive,
or an appropriate surrogate. It is ethically inappropriate for
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the physician to disrespect the patient’s autonomous decision
even when faced with despairing surrogates requesting inter-
ventions over a clear directive to the contrary. The patient
with decision-making capacity is, of course, free to change
any prior stipulation, even those written in an advance direc-
tive. In the absence of any directive, including a decisional
patient, the physician must use best interest standard, which
requires implementing what a reasonable patient would want
done in a similar situation.

To understand these previously discussed concepts, the
surgeon must realize the implications of the three means of
accelerating death for patients in the United States: double
effect, voluntary euthanasia, and physician-assisted suicide.
The rule of double effect, as previously described, involves
the dichotomy of treatment versus side effects, in which death
is the unintended side effect of adequate symptom control.
Voluntary euthanasia, that which is requested by the patient,
can be either active or passive. Passive euthanasia is the result
of withdrawing or withholding life support in situations
judged to be medically futile. In the United States, this is both
ethically and legally acceptable. However, active euthanasia
occurs when the physician intentionally administers an agent
to cause a patient’s death. This act is considered unethical and
illegal everywhere in the world except in the Netherlands
where it is practiced openly. Physician-assisted suicide
occurs when a physician supplies a death-causing agent to a
patient with the knowledge that the patient intends to use this
agent to commit suicide. In the United States, this practice
is legal only in the state of Oregon.31

Of great concern to all physicians in the United States is a
recent action by the Attorney General of the United States
with regard to the Oregon Death with Dignity Act, a law that
authorized doctors to help their terminally ill patients commit
suicide. The doctors were allowed to prescribe, but not to
administer, such drugs. Attorney General Ashcroft, in 2001,
directed that doctors who help their patients commit suicide
could be prosecuted under the federal Controlled Substances
Act. This was the first example, in United States, of the fed-
eral government interceding in the practice of medicine, his-
torically entrusted to state lawmakers. In May of 2004, the
United States Court of Appeals for the Ninth Circuit, in San
Francisco, rebuked the Attorney General and upheld the
Oregon law.36,37

Know Your Intent

For all physicians, the concept of avoiding killing seems obvi-
ous. However, what is a doctor to do when confronted with a
situation whereby the administration of sufficient medication
to alleviate the pain of a patient might have the secondary
effect of diminishing respiration, and actually hastening the
death of the patient? This is, of course, the crux of the major
debate over physician-assisted suicide and euthanasia. There
are other situations, such as abortion, in which a physician
must take avoiding killing into account. Confronting such

issues challenges a surgeon not only with the duty to respect
the autonomy of the patient but also to be aware of situations
that might put the individual doctor in the uncomfortable
situation of confronting conflict with his or her own per-
sonal beliefs.

In multiple decisions, the courts have emphasized the
importance of distinction between “letting a patient die and
making that patient die.”18 This, in our opinion, is the most
distressing conflict for the physician who must make such
decisions. We know full well that when we give high-dose
opioids or withdraw ventilatory support, we may be hastening
the patient’s death. The callous ones among us see this as
euthanasia and strongly criticize those who claim otherwise.
When confronted with this challenge, in a personal commu-
nication, Dr. Edmund Pellegrino, one of our most respected
medical ethicists, immediately responded with his comforting
interpretation of such a situation. In his mind, and in his con-
science, he recognizes and acts upon the difference between
actively and intentionally hastening a patient’s death as
opposed to relieving pain and suffering or withdrawing artifi-
cial life-support, thus “letting nature take its course.”

Determination of Death

The attending physician has the discretion and the responsibil-
ity to determine death. Statutes in different states use different
criteria for death. In some cases, they have not caught up with
the science available. Some states use the “irreversible cessa-
tion of cardiopulmonary function” criteria, as do some reli-
gions. The complete cessation of respiration and circulation
constitute “death” under this definition. The concept of inten-
sive care has advanced dramatically since these statutes were
enacted and have superseded this now antiquated definition. In
most states where this is the statutory definition, the courts
have now ruled that “brain death” suffices.

Most states use the brain death criteria. There is debate cur-
rently about whether the “whole brain” definition of death is
no longer valid, and that the appropriate ethical standard for
definition of death is cessation of “higher brain” function.
Higher brain function includes the cognitive functions or the
capacity for consciousness. Once there is irreversible cessation
of that capability, a judgment usually made in consultation
with a neurologist, then death can be declared. Most neuro-
logists are trained to determine whether death has occurred or
whether the patient is in a “permanent vegetative state.”

It should be noted that in some states the definition of death
includes either the cessation of cardiopulmonary function or
irreversible cessation of all brain function, including the brain
stem.

The healthcare team, however, should realize that no matter
which criterion is being used, it may be appropriate to
continue cardiovascular support for the purpose of maintain-
ing perfusion during the eminent birth of a fetus, or to sustain
viability of transplantable organs.

53. Ethical and Legal Considerations 757



Organ Donation

Criteria for organ donation are not always clearly understood.
Many patients and families are mistakenly concerned about
having death declared prematurely just to facilitate the har-
vesting of organs for transplantation. Here the surgeon’s
bioethical responsibilities are clear. The medical ethical prin-
ciple of patient autonomy dictates that the desires of the
patient and the family be respected.

Federal law requires most hospitals to make an inquiry of all
patients, during their admission, for any procedure, whether
emergency or elective, about their wishes to be a potential
organ donor. Although this can be somewhat of a shock to
patients who are coming in for elective surgery, especially a
minor procedure, it obviates the need for physicians to make
the painful inquiry when a patient is actually facing eminent
death. If the admitting personnel ask for this information on a
routine basis, the patient is more likely to render a competent
decision, and the potential problems of dealing with surro-
gates, sometimes under difficult circumstances, is alleviated.

However it is obtained, informed consent of the donor is
required. Most states provide organ donor options on driver’s
licenses, and many people possess other documents such as
donor cards, which indicate their desire to become organ
donors. In some cases, donors request limits on the organs
they wish to donate. For example, some donors have indicated
that they do not wish to donate their eyes or some other spe-
cific organ. Even though patient autonomy should guide the
physician, there are circumstances in which the family
emphatically wishes to override the clearly stated intention of
the donor. These situations are difficult, and although the sur-
geon’s clear ethical duty is to respect the wishes of the donor,
the body of the donor, after death, belongs to the family. The
treating physician would be well advised to leave the resolu-
tion of this situation up to the transplant coordinator. In fact,
it is usually inappropriate for anyone on the treating team to
initiate the discussion of organ donation. Most hospitals have
in place a procedure whereby the discussion of potential
organ donation is initiated by a person specifically trained for
this purpose. It is often the transplant coordinator, a social
worker, or a hospital chaplain.

Insisting on compliance with the donor’s clearly stated
wishes, in the face of strong family opposition, does not affect
the legal position of the surgeon, but it can result in unfortu-
nate lawsuits because of the animosity created with the fam-
ily. In cases in which there are no previously expressed wishes
by the potential donor, the family, as custodians of the body,
may agree to organ donation. The duty of the physician in this
case is to obtain the consent of the family before doing any-
thing to preserve the functioning of the organs for potential
transplantation.

In cases in which there is no surrogate or family, or any
evidence of previously stated intention to donate, the ethical
position of the doctor is less clear, but absent permission to do
something to the body in a situation that is no longer an emer-
gency, assuming that the organs should be harvested for

transplantation, would seriously violate the concept of
informed consent. Although it can be argued that the dead
person cannot give informed consent, the family whose prop-
erty the body is would have to give their consent to have any
procedure done at all to the newly dead person. In cases with
no directives at all, the best course of action, unfortunately,
is to do nothing postmortem.

Ethics/Legal Consultation

Most surgeons work within an institution. Most of these institu-
tions provide a mechanism for obtaining help in sorting out
challenging ethical dilemmas. This help usually comes in the
form of consultation from the hospital Ethics Committee or from
in-house legal consultation. It is critical to realize that utilization
of such resources does not commit the surgeon to accepting an
arbitrary decision of what is right and what is wrong in a com-
plicated ethical situation. Consultation is meant to provide 
a process for most expeditiously sorting out the issues which
have arisen and for providing rapid access to the potential mech-
anisms for solving the problem. Hospital ethics committees are
specifically charged to advise physicians, patients, and families
who face ethical dilemmas. These situations usually arise when
there is disagreement between these groups and the healthcare
team. Consultation from the ethics committee is usually rapidly
facilitated through such agencies as the hospital nursing service.
Consultation should be available, instantly, 24 hours a day.
Frequently, it is the hospital chaplain who facilitates the consul-
tation. By bringing in appropriate resources and facilitating
meeting with the healthcare team, patients, and families, con-
sultation with the ethics committee should help resolve even the
most complicated medical ethical challenges. The hospital
ethics committee should be charged with what is the right thing
to do for the patient. It should have no vested interest in
protecting the institution at the risk of embarking on an action,
which is ethically unsettled for the good of the patient.

A word of caution, however, is necessary for surgeons work-
ing within a given institution. Once legal counsel or risk man-
agement is brought in to deal with a complicated situation, it
must be remembered that they work for the institution. Their
job is to protect the institution, and the advice that they give
will be aimed toward that end. This commitment to the institu-
tion is important for the physician to realize if there is potential
for placing oneself in personal jeopardy. It is also important to
realize that legal standards are not always reliable guides
to determining what are the best ethical and medical decisions.

Good Samaritan

A Case

The most skilled colon and rectal surgeon in town is out to
dinner. At the next table he sees the local crime boss choking
to death over a piece of prime beef. What are the ethical and
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legal ramifications he must consider before performing an
emergency tracheotomy? What is he ethically obligated to
do? Is the old medical oath binding? Can anyone give con-
sent? Must he identify himself? If he performs the procedure,
and there is a bad outcome, is it malpractice? What if he is a
medical student instead of a famous surgeon? Is a bad out-
come here considered battery? What should the surgeon do
when the emergency medical technician arrives and wants to
take the dying crime boss to a known inferior local hospital?
What are the obligations and risks for the surgeon?

General Concepts

Good Samaritan acts or deeds are defined as those in which
aid is rendered to a person in need, where no fiduciary or legal
obligation exists to provide such aid, and neither reward nor
remuneration for the aid is anticipated. The aid provided can
include a survey of the situation, protection of the victim,
notification of other care providers, or personal provision of
immediate treatment. The Good Samaritan ethic is one that is
generally endorsed by our culture, which strongly supports
assisting an individual who is in danger or in need of help.
Surgeons may be regarded as having a greater responsibility
to provide Good Samaritan aid than a lay person by reason of
the special training and knowledge and commitment to duty
for the benefit of individuals and society that generally drive
us to become physicians and surgeons. Clearly, in a situation
of sudden medical need, a surgeon will be better able to assess
the medical condition of the victim and to render immediate
treatment if indicated and feasible. Many believe that the
mere status of being a physician entails the duty to use one’s
skills and knowledge in cases of sudden or emergency need;
for some, this duty is an inherent feature of the role and even
of the definition of a physician.38

Briefly stated, in almost every state, an off-duty surgeon
who comes across a person with an emergency medical con-
dition has no legal duty to come to the aid of that person.
However, a physician’s ethical obligation inspires him to help
in such an emergency. All states in the United States have
enacted so-called “Good Samaritan” statutes, which protect
the physician from liability incurred for good-faith efforts to
help at the scene of an accident or emergency. The ethical
duty should far exceed the legal excuse for inaction.2

Generally, Good Samaritan acts include the following prin-
ciples. 1) There is no legal obligation of doctors to answer or
treat emergencies. 2) If the doctor chooses to intervene, the
expected standard of care is modified by circumstances of the
situation. 3) If aid is given, it need be stabilization only and
not definitive treatment. 4) Implied consent exists to treat the
victim if he or she lacks the capacity to consent. 5) These cri-
teria apply whether or not the physician is paid for his or her
services rendered. Despite the establishment of these princi-
ples, the extensive coverage in the media of spectacular med-
ical malpractice suits causes many surgeons to develop a
strong aversion to the performance of Good Samaritan acts.
To alleviate this apprehension, Good Samaritan laws were

enacted, the first in California in 1959. Since then every state
has enacted such law. The laws all share the following provi-
sions: there is no legal obligation to provide aid, there is
immunity from malpractice suit if aid is provided, there
is exception from immunity for gross negligence or lack of
“good-faith,” acts are restricted to application outside of hos-
pitals, and there is withdrawal of legal immunity if the doctor
accepted payment for aid rendered.38

Professionalism and Interpersonal
Relations: Working as a Team

General Considerations

There is an ever-increasing challenge to deliver the very best
surgical care in the current medical environment which
thrives on its speed and frequently impersonal delivery of
generic medical care, often at multiple institutions, and with-
out one consistent team of support. Often it becomes difficult
to fulfill the responsibility requiring communication, collabo-
ration, respect, and confidentiality as we interact with the
components of our healthcare team which frequently includes
nurses, enterostomal therapists, primary care physicians, con-
sulting physicians, surgical and medical trainees, and the vast
array of ancillary services required within our institutions.

Teaching Residents and Fellows

Learning and teaching are critical components in our career
choice of medicine, and especially, surgery. At some point in
our training, a more senior person turns over to each of us the
responsibility to perform the major part of an operative pro-
cedure. And then, the converse occurs: each of us, in turn,
relinquishes the major part of an operation to one of our
trainees. We know how the process works and the importance
of a surgical team with “graded” responsibility. The ethical
challenge arises when, often the night before surgery, the
patient asks: “Who is going to do my surgery?”39 The honest
answer becomes blurred, especially for those colon and rectal
surgeons working in a program with trainees who are senior
residents or fellows. We usually fall back on the explanation
that we, the attending surgeon, will be present and responsi-
ble, even when we know that the trainee will be doing the crit-
ical part of the procedure. What is the truth? The fellow
claims on the training record that he or she did the case, and
we charge the payer as if we did the procedure. What is true
informed consent in such situations?

Previous Suboptimal Care

General Concepts

As colon and rectal surgeons, we are specialists, frequently
seeing patients as requested consultation by and referral from
other physicians and even other surgeons. It makes the nature
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of our care, often, “the end of the road.” We have no place else
to send the patients and frequently find ourselves in the posi-
tion of correcting or undoing the poor results of the action of
another surgeon. This becomes an ethical and personal chal-
lenge especially when the patient or the family asks: “Why
wasn’t that done by the other surgeon, or what did she do
wrong?” We can easily become caught up in the dilemma
between taking credit for heroic restoration of health and con-
demnation of the other surgeon, or, covering up for incompe-
tent care in an attempt to avoid litigation against another
doctor and/or preserving a lucrative source of referrals.

Generally our surgical and specialty training does not pre-
pare us for the ethical differentiation between “bailing out”
and “condemning,” responding to patients’ pointed questions,
communicating with the doctor responsible for the subopti-
mal care, and certainly not “blowing the whistle” on another
surgeon and going to court, when requested, as an “expert
witness.” Albert Wu40 suggests that a surgeon who discovers
a major error made by another physician has several options,
which include: waiting for the other doctor to disclose the
mistake, advising the other physician to disclose the error,
arranging a joint meeting to discuss the mistake, or telling the
patient directly. He and his coauthors believe that, based on
the requirements of the doctor–patient relationship, surgeons
have an obligation to facilitate disclosure. Many surgeons are
reluctant to say anything because they are not 100% sure of
what actually happened, they fear hurting the feelings of col-
leagues, they wish not to strain professional relationships, or
because of the terrifying thought that “there but for the grace
of God go I.” Wu et al. further suggest that we fulfill our obli-
gation to our patient by advising the doctor who erred to
inform the patient; but he goes on to say that if that fails, it is
our duty to tell the patient what happened.40 Each of us must
then rely on compassion and tact to tell our patients the truth
without unduly condemning the other physicians. We sur-
geons need to realize that what we take for granted in our
weekly morbidity and mortality conferences, especially in a
teaching hospital, is not the norm for other branches of med-
icine. We know, and perhaps are obligated to pass on to
others, that admitting a mistake may help us to accept respon-
sibility for it and may help to make changes in our practice.
Physicians should be able to learn vicariously from mistakes
made by others, and thus avoid making the same mistake
themselves.40

“Blowing the Whistle” and Going to Court

The next echelon of concern and potential activity, of course,
involves serving as an “expert witness” in medical malprac-
tice litigation. Again, this is an arena of involvement in the
medical care system for which we surgeons are generally ill
prepared. Just recently, the American College of Surgeons
and the American Society of Colon and Rectal Surgeons have
issued some guidelines in an attempt to ensure that surgical

specialists not abuse the system by offering false testimony or
by presenting as “experts” in areas beyond their expertise.
Many of our true experts refuse to serve in this capacity when
it involves saying something against another surgeon; yet,
when any of us are involved as the accused, we want only the
finest experts available and are repulsed when “hired guns”
with little knowledge boldly testify against us. The problem
seems to be that many of us do not differentiate malpractice
with severe damage to a patient from the poor results from
proper treatment that we surgeons all experience in dealing
with the complex biologic system of the human body. Again,
the principle of not stepping up to the plate for fear of the dic-
tum, “There but for the grace of God go I.” We should under-
stand that credibility in the medical-legal system should
be based on true expertise and on telling the truth, be it for
the plaintiff or for the defense of our colleagues, and, in fact,
we can be of much greater help to inappropriately accused
physicians by establishing such a record of credibility.

Managed Care

Patient Advocacy

All of us in the current system participate in some form of
managed care, whereby someone other than the treating
physician becomes involved in the mechanism of delivering
care to our patients, usually without sharing in the responsi-
bility of rendering the care and the untoward outcome that
may be engendered by that care. This presents a true
dichotomy for doctors, most of whom have taken an oath or
by law are committed to being advocates for our patients. It
seems an impossible, and perhaps unethical, task to make a
decision that favors the economic advantage of a managed
care organization over what we know, medically, is required
by an individual patient in need.

Rationing Care/Cutting Corners

Surgeons have a special obligation to deal with these systems
because of the loneliness of making the decision and ultimately
doing a surgical procedure on another human being. It is a des-
perate feeling to realize, in the middle of an operation, that our
quest for perfection has been compromised by some inade-
quacy in preoperative management foisted on us by another
remote physician hired by a managed care organization to pro-
tect the financial interests of a group. We know, as well as oth-
ers, that medicine, as a system, is in trouble, but the problem is
rarely to be solved by rationing or withholding what we know
is surgically best for our individual patients. Perhaps it is our
job to invoke our “surgical personalities” to become the strongest
of all patient advocates and to fully participate in achieving
needed improvements in the overall system. We must commu-
nicate to others the special understanding and compassion few
outside of the field of surgery understand.
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Personal Challenges: Competition
of Interests

Professionalism

McKneally describes the profession of medicine and surgery
as a vocation that requires extensive knowledge and skill. It
also requires a high level of discretion and trustworthiness,
even in individual practice. The social contract between the
profession and the public holds professionals to very high
standards of competence and moral responsibility. He goes on
to explain that a profession is literally a declaration of a way
of life “in which expert knowledge is used not primarily for
personal gain, but for the benefit of those who need that
knowledge.”15 In our current society, bombarded by endless
advertising and hype, many groups call themselves “profes-
sionals” sometimes to the point of humor, but for those of us
in medicine, and especially surgery, the definition means that
when confronted with a choice of what is good for us or what
is good for our patient, we choose the latter. This occurs and
is expected sometimes to the detriment of our own good and
that of our families. Tom Krizek41 even goes so far as to ques-
tion if surgery is an “impairing profession.” Perhaps it really
is an ethical concern, which is encouraging us to modify the
working hours and conditions for our trainees to offer more of
an incentive to enter the surgical specialties. Now that we
have appropriately tended to the training programs, it
behooves us to explore the same lifestyle improvements for
ourselves. It is neither an ethical breach nor a sign of weak-
ness to allocate high priority to our families and to our own
well being.

Family

As financial and professional pressures become more intense,
the challenge increases to appropriately prioritize and balance
the demands of patient care, family, education, teaching, and
research. Mary McGrath presents an all too frequent dilemma
for the surgeon: choosing between attending a child’s gradu-
ation or operating on an old patient who requests you instead
of your extremely well-trained associate who is currently see-
ing the patient. How many times have we not chosen wisely!
Someone else can competently care for your patient, but only
you can be a parent to your child.19 Time literally flies, and we
must often remind ourselves that our lives are not just a “dress
rehearsal”!

Among the many considerations of family is the issue of
caring for, and perhaps even operating on, our own family
members. What is not only ethical, but what is appropriate for
the practice of medicine and surgery with regard to this issue
is not as clear as you might, at first, believe. For example, if
your spouse cuts her leg while skiing, and the only available
physician is a psychiatrist who is covering the emergency
room, should you, a training surgeon, suture her laceration?
However, if you feel that you are the most experienced colon

and rectal surgeon in the community, what should you do
when your own mother is found to have a complicated cancer
of the low rectum? After all, if you are the “best” why would
you deny the best care to your own mother? Many hospitals
have dealt with this issue and have a stated policy. The
American Medical Association has issued a statement on
“Self-treatment or Treatment of Immediate Family
Members.” In essence it speaks against treating family except
in emergent situations and for short periods of time. It is, of
course, based on the risk of compromise of professional
objectivity and influence on medical judgment because of the
influence of personal feelings, thus interfering with the care
that needs to be delivered.42

Competence/Impairment /Insight

Surgical certifying organizations are currently struggling
with the definition and determination of surgical compe-
tence. McKneally15 stresses that a patient’s trust is based on
the surgeon’s diligent pursuit of competence in both judg-
ment and technical skill. Surgical training programs have
diligently attempted to guarantee the competency of individ-
uals completing the process. The board certification process
attempts to ensure that the interests of society are represented
in these professional processes. Thus, competency is an inte-
gral part of the entry-level. The problem arises in maintain-
ing a level of competence and assuring that established
surgeons who take on new procedures both acquire and
maintain competence in these new skills.15 Perhaps the most
obvious recent example for us colon and rectal surgeons has
been the advent of laparoscopic, minimally invasive surgical
procedures. Now that they are part of all fellowship training
programs, it is less of a problem. But the issue will arise
again with the next new wave of technology: how to teach
old surgeons new skills.

Related to competence is the issue of impairment. Jones43

emphasizes that drug and alcohol abuse, with the associated
functional impairments, are the leading cause of sanction
against physicians by professional oversight bodies in the
United States. More than one in every seven physicians is
affected by substance abuse at some time in their careers. He
goes on to explain that the surgical patient is potentially at
greatest risk in the care of a cognitively or physiologically
impaired physician because the surgeon’s competence
requires simultaneous application of fine neuromuscular, cog-
nitive, and intellectual skills. This is coupled with the emo-
tional composure and critical judgment required to make
urgent decisions and the physical endurance of standing for
long hours at the operating table. He cites Percival’s admoni-
tion that the medical profession is a “public trust” that should
be relinquished when a physician or surgeon no longer pos-
sesses the skills that are essential to clinical care.
Unfortunately, most surgeons do not possess or exercise the
insight required to know when we are impaired or when it is
time to retire.
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Jones goes on to quote Verghese’s observation on the
impaired physician: “the doctors had one common feature—
namely, exquisite denial—that allowed them to believe they
could still care for patients perfectly well.”43 These observa-
tions place great responsibility on those of us who observe
impairment or incompetence in our colleagues who at times
may also be our close friends. We should never hesitate to
request intervention because correction of substance abuse in
physicians is highly successful. If we stand by and allow
patients to be mismanaged by inadequate physicians, we will
not only see the patients suffer but will allow our colleagues
and friends to be destroyed professionally and perhaps devas-
tated emotionally by malpractice suits, condemnation by
institutions and colleagues, loss of licensure, and eventually
the ravages of substance abuse or personal humiliation.43

Most state boards of healing arts function best when it comes
to providing support for physicians in trouble.

A Final Thought

Perhaps Richard Hayward,44 who compares a surgeon to the
young sea captain in Joseph Conrad’s novel “The Shadow-
Line,” best describes a successful career in surgery. Hayward
explains that there are so many variables in the interaction
between patient, surgeon, and disease that it is not surprising
that the prediction of results becomes uncertain. Even routine
procedures can produce complications and can become much
more difficult than had been anticipated. As the surgeon
crosses Conrad’s Shadow-Line, energy, enthusiasm, ability to
make firm decisions and then act upon them, optimism, self-
confidence, and resilience in the face of adversity become
necessities without which an individual will have difficulty
coping with the pressures of a surgical practice, especially
one involving the care of critically ill emergency patients.
There becomes a time when a surgeon must learn to come to
terms with the inadequacies and, sometimes, downright fail-
ures of his or her actions that will be the inevitable compan-
ions during a surgical life.44
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As the science of surgery continues to advance, it is important
for the practicing clinical surgeon to remain up to date on the
current issues in the field. Many surgeons remain updated by
reading the literature—and although this is an excellent way
to stay current, it is paramount that the reader understands
how to critically read the literature, and evaluate the impor-
tance, relevance, and validity of the published works.

The current chapter is written to assist the reader in critically
evaluating the literature. It is organized in a building block
manner—with fundamental issues being discussed initially,
after which more complex issues are addressed. Specifically,
we begin by addressing study designs for clinical research with
most of the section being devoted to important issues sur-
rounding randomized, controlled trials (RCTs). After this, a
discussion of how study designs dictate the level and grading of
evidence is given. There are several grading systems, of which
two are presented. The third section addresses the notion of
best evidence and highlights the use of metaanalysis and prac-
tice guidelines. The fourth and final section discusses critical
evaluation of the literature, and covers statistics, risk adjust-
ment, and quality of life (QOL) studies. For the interested
reader, further readings are available in the references.

Study Designs: Case Series, 
Case Control, Cohort, and RCTs

Providing the Evidence

Various hierarchies have been proposed for classifying study
design.1,2 In simplest terms, studies can be classified as case
series, case control studies, cohort studies, and RCTs. The
case series is the weakest and the RCT is the strongest for
determining the effectiveness of treatment (Table 54-1).

Case Series

Case reports (arbitrarily defined as 10 or fewer subjects) and
case series are the typical surgical studies performed. There is
no concurrent control group although there may be a histori-

cal control group. Patients may be followed from the same
inception point and followed prospectively—not for the
purpose of the study—but in the normal clinical course of
the disease. Typically, data from patient charts or clinical
databases are reviewed retrospectively. Thus, the outcome of
interest is present when the study is initiated. Despite the
limitations of this study design, the importance of results
from case series should not be minimized. It is because of
careful observation that innovations in surgical practice and
techniques have been and continue to be made. However,
results from case series should be likened to those observa-
tions made in the laboratory. Just as those observations
should lead to generation of a hypothesis and performance of
an experiment to test it, an RCT should be performed to con-
firm the observations reported in a case series. Case series
are plagued with biases such as selection and referral biases,
and because data are not collected specifically for the study,
they are often incomplete or even inaccurate. Therefore,
incorrect conclusions about the efficacy of a treatment are
common and surgeons should not rely solely on evidence
from case series.

Case Control Studies

The case control study is the design used most frequently to
study risk factors or causation. There are typically two groups
of patients: the case group, composed of subjects in whom the
outcome of interest is present, and the control group in whom
it is not. Controls are selected by the investigator rather than
by random allocation so the likelihood of bias being intro-
duced is real and thus there is a risk of making an erroneous
conclusion. Generally the controls are matched to the cases
with respect to important prognostic variables other than the
factor that is being studied. Although it is important to match
the subjects to avoid an incorrect conclusion about the signif-
icance of the factor being studied, it is equally important not
to overmatch the controls so that a true difference is not
observed. In case control studies, as in case series, data are
collected retrospectively. Thus, the outcome is present at the



start of the study. As an example, Selby and colleagues3

performed a case control study to make inferences about the
effectiveness of flexible sigmoidoscopy in preventing rectal
cancer. The cases were HMO patients who had been receiv-
ing regular yearly examinations and developed rectal cancer
(the outcome of interest). The controls were individuals from
the same cohort of patients who had not developed rectal can-
cer. They were matched to the cases with respect to age, sex,
and date of entry into the health plan. Selby and colleagues
found that cases were less likely to have had a flexible sig-
moidoscopy than controls in the preceding 10 years (8.8% of
cases versus 24.2% of controls).

Cohort Studies

Cohort studies may be retrospective or prospective. There are
two or more groups but subjects are not randomly allocated
to the groups. One group receives the treatment or exposure
of interest whereas other groups of subjects receive another
treatment or no treatment or exposure. The inception point
may not be defined by the study and the intervention and fol-
low-up may be ad hoc. However, the outcome is not present
at the time that the inception cohort is assembled. There is
less possibility of bias than a case control study because
cases are not selected and the outcome is not present at the
initiation of the study. However, the likelihood of bias is still
high because subjects are not randomly allocated to groups.
Instead, there is some selection process either by the subject
or the clinician that allocates them to groups. For instance,
subjects may be allocated to groups by where they live (when
the effect of an environmental toxin is being studied), by
choice (when a lifestyle factor such as dietary intake is being
studied), or by physician (when a nonrandomized study of a
treatment intervention is being performed). Retrospective
cohort studies differ from prospective cohort studies in that
data analysis and possibly data collection are performed ret-
rospectively but there is an identifiable time point that can be
used to define the inception cohort. Such a date could be the
date of birth, date of first attendance at a hospital, etc.
Cohort studies typically are performed by epidemiologists
studying risk factors where randomization of patients is
unethical. An example of a cohort study would be the use of
a database to follow patients who had an anal mucosectomy
versus no mucosectomy as part of restorative procto-
colectomy, to determine the effect of the mucosectomy on
long-term outcome.

Randomized, Controlled Trials

The RCT is accepted as the best trial design for establishing
treatment effectiveness. There are several essential compo-
nents of the RCT. First, subjects are randomly allocated to
two groups: a treatment group (in which the new treatment is
being tested) and a control group (in which the standard ther-
apy or placebo is administered). Thus, the control group is
concurrent and subjects are randomly allocated to the two
groups. Second, the interventions and follow-up are standard-
ized and performed prospectively. Thus, it is hoped that both
groups are similar in all respects except for the interventions
being studied. Not only does this guard against differences in
factors known to be important, it also ensures that there are no
differences as a result of unknown or unidentified factors.
This latter point is especially important. Statistical techniques
such as multivariate analysis can be used to adjust for known
prognostic variables, but they obviously cannot adjust for
unknown prognostic variables. There are multiple examples
of studies showing differences between groups that cannot be
accounted for by the known prognostic variables.4

Where differences in treatment effect are small, the RCT
may minimize the chance of reaching an incorrect conclusion
about the effectiveness of treatment. There are, however,
some limitations to RCTs. First, RCTs tend to take a long
time to complete because of the time required for planning,
accruing, and following patients and finally analyzing results.
As a consequence, results may not be available for many
years. Second, clinical trials are expensive to perform,
although their cost may be recouped if ineffective treatments
are abandoned and only effective treatments are imple-
mented.5 Third, the results may not be generalizable or appli-
cable to all patients with the disease because of the strict
inclusion and exclusion criteria and inherent differences in
patients who volunteer for trials. In addition, not all patients
will respond similarly to treatment. Fourth, in situations
whereby the disease or outcome is rare or only occurs after a
long period of follow-up, RCTs are generally not feasible.
Finally, the ethics of performing RCTs is controversial and
some clinicians may be uncomfortable with randomizing their
patients when they believe one treatment to be superior even
if that is based only on anecdotal evidence.

There are elements common to all RCTs. The first and per-
haps the most important issue in designing an RCT is to enun-
ciate clearly the research question. Most RCTs are based on
observations or experimental evidence from the laboratory.
RCTs should always make biologic sense, have clinical rele-
vance, and be feasible to perform. The research question will
determine who will be included, what the intervention will be,
and what will be measured. Frequently, a sequence of RCTs
will be performed to evaluate a particular intervention.
Initially, a rather small trial that is highly controlled using a
physiologic or surrogate endpoint may be performed. This
trial would provide evidence that the intervention is effective
in the optimal situation (efficacy trial). However, it might lack
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TABLE 54-1. Types of study designs

Control Prospective Random allocation
group follow-up of subjects

Case series No No No
Case control study Yes No No
Cohort study Yes Yes No
RCT Yes Yes Yes



clinical relevance especially if the endpoint were a physio-
logic measure. However, if it were positive, it would then lead
to another trial, with more patients and a more clinically rel-
evant outcome measure. If this were positive, a very large trial
might be indicated to assess the effectiveness of the interven-
tion in normal practice (effectiveness trial). Such an example
would be studying the effect of a chemoprevention agent in
colon cancer. Initially, the agent might be prescribed to a
group of individuals at high risk for polyp formation (e.g.,
patients with familial polyposis coli) for a short time with the
outcome measure being a rectal biopsy looking for prolifera-
tive changes. A subsequent trial might look at polyp regres-
sion in this same cohort of patients with subsequent trials
aimed at the prevention of significant polyps in average-risk
individuals who were followed for several years. As one can
see, the selection of subjects, the intervention, duration of the
trial, and the choice of outcome measure may vary depending
on the research question. Ultimately, however, investigators
wish to generalize the results to clinical practice so the out-
come measures should be clinically relevant. For this reason,
QOL measures are often included.

Although there are elements common to all RCTs, there are
issues of special concern in surgical trials.6 The issue of stan-
dardization of the procedure is of major importance in surgical
trials. Standardization is difficult because surgeons vary in
their experience with and in their ability to perform a surgical
technique. There may be individual preferences in performing
the procedure, and technical modifications may occur as the
procedure evolves. Moreover, differences in perioperative and
postoperative care may also impact on the outcome. There are
two issues related to standardization of the procedure. First,
there is the issue of who should perform the procedure: only
experts or surgeons of varying ability. Implicit in this is the
definition of an “expert.” Second, there is the issue of stan-
dardization of the procedure so it is performed similarly by all
surgical participants and it can be duplicated by others follow-
ing publication of the trial results. The implications of these
two issues are different and strategies to address them differ.

The first issue is analogous to assessing compliance in a
medical trial. Thus, if the procedure is performed by experts
only in a very controlled manner, this is analogous to an “effi-
cacy trial.” The advantage of such a trial is that if the proce-
dure is truly superior to the other intervention, then this
design has greatest likelihood of detecting a difference. The
disadvantage, obviously, is that the results are less generaliz-
able. Like most issues in clinical trials, there is no right or
wrong answer. If the procedure is usually performed by
experts, then it probably is desirable to have only experts
involved in the trial. However, if a wide spectrum of surgeons
perform the procedure, then it would be appropriate not to
limit surgical participation.

Regardless of the number of surgeons involved in the trial
and their desire to mimic routine practice, there must be a
certain amount of standardization so that readers of the trial
results can understand what was done and can duplicate the

procedure in their own practice. There are several strategies
to ensure a minimum standard. First, all surgeons should
agree on the performance of the critical aspects of the proce-
dure. It may not be necessary that there is agreement with all
of the technical aspects but there should be consensus on
those that are deemed to be important. Furthermore, if there
are aspects of the perioperative and postoperative care that
impact on outcome (e.g., postoperative adjuvant therapy),
they should be standardized. Teaching sessions may be held
preoperatively and feedback given to surgeons on their per-
formance during the trial. As well, obtaining documentation
that the procedure has been performed satisfactorily (e.g.,
through postoperative angiograms to document vessel
patency or pathology specimens to document resection mar-
gins and lymph node excision) may contribute to ensuring
that the surgery is being performed adequately. Finally,
patients are usually stratified according to surgeon or center
to ensure balance in case there are differences in surgical
technique among centers or surgeons.

Blinding is often a difficult issue in surgical trials. It may
not be an issue if two surgical procedures are being compared
but is a major issue if a surgical procedure is being compared
with a medical therapy. There is often a placebo effect of
surgery. The classic example was observed in a series of
18 patients in which 13 patients underwent ligation of the
internal mammary artery for coronary artery disease and five
patients underwent a sham operation.7 All of the patients in the
latter group reported subjective improvement in their symp-
toms. In the 1990s, it would be difficult ethically to perform a
sham operation so it might be impossible to conceal which
treatment the patient received. The lack of blinding is espe-
cially worrisome if the primary outcome is a change in symp-
toms or QOL rather than a “hard” outcome measure such as
mortality or morbidity. In these situations, if a hard outcome
measure is also measured and it correlates with the patient’s
assessment, there is less concern about the possibility of bias.
Assessments may be performed by an independent assessor
who is unaware of the treatment group that the patient is in.
Finally, if criteria used to define an outcome are explicitly
specified a priori, it may minimize or eliminate bias (e.g., cri-
teria to diagnose an intraabdominal abscess). Investigators
may also choose in this situation to have a blinded panel
review the results of tests to ensure that they meet the criteria.

The issue of timing of trials is difficult. Chalmers8 has
argued that the first patient in whom a procedure is performed
should be randomized. Most surgeons would argue, however,
that a learning curve exists in any procedure and that modifi-
cations to the technique are made frequently at its inception.
By including these early patients, one would almost certainly
bias the results against the new procedure. The introduction of
laparoscopic cholecystectomy and the initially high rate of
common bile duct injuries or the laparoscopic versus open
inguinal hernia trial are good examples of this.9 However, it
may be difficult to initiate a trial when the procedure is widely
accepted by both the patient and surgical community.

766 C.Y. Ko and R. McLeod



The paucity of RCTs testing surgical therapies supports this
latter contention. This dilemma arises because, unlike the
release of medical therapies, there is no regulating body in
surgery that restricts performance of a procedure or requires
proof of its efficacy. Probably, RCTs should be performed
early before new procedures become accepted into practice,
recognizing that future trials may be necessary as the
procedure evolves and surgical experience increases. This is
analogous to medical oncologic trials in which new trials are
being planned as one is being completed. However, a surgical
procedure must first be established adequately to avoid invest-
ing a large amount of money and time into a valueless trial.

Finally, patient issues may be of greater concern in surgical
trials. In a medical trial, patients may be randomized to either
treatment arm with the possibility that, at the conclusion of the
trial, they can receive the more efficacious treatment if the dis-
ease is not progressive and the treatment is reversible. Surgical
procedures, however, are almost always permanent. This may
be of particular concern if a medical therapy is being com-
pared with a surgical procedure or the two surgical procedures
differ in their magnitude or invasiveness. Patients may have a
preference for one or the other treatments and therefore refuse
to participate in the trial. There also tends to be more emotion
involved with surgery and patients may be less willing to leave
the decision as to which procedure will be performed to
chance. Surgeons themselves may be uncomfortable in dis-
cussing the uncertainty of randomization with patients requir-
ing surgery.10 Thus, accruing patients for surgical trials may be
more difficult than for medical trials. In a survey of subjects
who had already participated in a trial of maintenance therapy
for Crohn’s disease, Kennedy et al.11 found that 91% would
agree to participate in a trial again if it involved comparison of
two medical treatments but only 44% would agree to partici-
pate if it included a surgical arm. Although accrual may be
more difficult, there are notable examples of important surgi-
cal trials that have been performed.12–14 Thus, they can be per-
formed although it may require a larger pool of eligible
patients from which to sample.

Levels of Evidence: Grading the Evidence

Levels of Evidence

There are several grading systems for assessing the level of
evidence.1,15–18 The first was developed by the Canadian Task
Force on the Periodic Health Examination in the 1970s (Table
54-2) and has been adopted by the United States Task Force.
Although differing in some respects, most systems consider
the a priori design of the study and the actual quality of the
study. Studies in which there has been blinded random
allocation of subjects are given highest weighting because the
risk of bias is minimized. Thus, an RCT will provide Level I
evidence provided it is well executed with respect to the
issues discussed earlier in this chapter.

Although this system is of value because of its simplicity,
difficulties may arise when readers wish to pool results from
several studies, either informally during their reading or when
performing systematic reviews or developing guidelines.
Decisions must be made on whether studies should be
included or excluded depending on the quality of the study.19

As well, the systems are not sensitive to the relevance of the
findings of studies. For instance, neither the clinical relevance
of the outcome measures, the baseline risk of the effect, nor
the actual results of the studies (e.g., study results that are not
consistent with results from other RCTs) are considered in
any system.

In the American Society of Colon and Rectal Surgeons
(ASCRS), the Standards Committee in 2003 decided to adopt
the grading system shown in Table 54-3.16,18 This system
identifies the level of evidence based on the available litera-
ture. Moreover, this system also provides a grade for the
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TABLE 54-2. Canadian task force levels of evidence

Level Type of evidence

I Evidence obtained from at least one properly RCT
II-1 Evidence obtained from well-designed controlled trials without 

randomization
II-2 Evidence obtained from well-designed cohort or case-control 

analytic studies, preferably from more than one center or 
research group

II-3 Evidence obtained from comparisons between times or places 
with or without the intervention; dramatic results in uncontrolled 
experiments (such as the results of treatment with penicillin in
the 1940s) could also be included in this category

III Opinions of respected authorities, based on clinical experience, 
descriptive studies, or reports of expert committees

TABLE 54-3. Levels of evidence and grade of recommendation used
by the ASCRS Standards Committee

Level Type of evidence

I Evidence obtained from metaanalysis of multiple, well-designed, 
controlled studies. Randomized trials with low false-positive 
and low false-negative errors (high power)

II Evidence obtained from at least one well-designed experimental 
study. Randomized trials with high false-positive and/or 
false-negative errors (low power)

III Evidence obtained from well-designed, quasi-experimental 
studies such as nonrandomized, controlled, single-group,
pre-post, cohort, time, or matched case-control series

IV Evidence from well-designed, nonexperimental studies such 
as comparative and correlational descriptive and case studies

V Evidence from case reports and clinical examples

Grade Grade of recommendation

A There is evidence of Type I or consistent findings from 
multiple studies of Type II, III, or IV

B There is evidence of Type II, III, or IV and findings are 
generally consistent

C There is evidence of Type II, III, or IV but findings are 
inconsistent

D There is little or no systematic empirical evidence



recommendation that depends on both the level of evidence
and the consistency of the results from the different studies.

Assessing the Best Evidence

What Is the Quality of Evidence 
Evaluating Surgical Practice?

There is certainly a perception that surgeons are not ade-
quately assessing surgical procedures. In an editorial in the
Lancet in 1996 entitled “Surgical Research or Comic Opera:
Questions but Few Answers,” Richard Horton criticized sur-
geons for their high reliance on case studies and stated that if
surgeons wished to retain their academic reputations, they
must find imaginative ways to collaborate with epidemio-
logists to improve the design of the case series and to plan
randomized trials.20 Furthermore, he quoted a medical statis-
tician, Major Greenwell, who stated, “I should like to shame
surgeons out of the comic opera performances which they
suppose are statistics of operations.”20 This quote dated back
to 1923. In a similar condemnation, Spodick21 complained of
the “repeated reporting of biased data from uncontrolled or
poorly controlled trials, giving an illusion of success due to
sheer quantity,” and stated that “a thousand zeros look impres-
sive on paper, but they still amount to zero.”

So what is the evidence of the evidence? As one would pre-
dict, repeated studies have shown that there is a predominance
of case studies and a relative paucity of RCTs published in the
literature. Solomon and McLeod2 reviewed three surgical
journals—British Journal of Surgery, Surgery, and Diseases
of the Colon and Rectum—over two time periods—1980 and
1990. They found that only 7% of all published clinical arti-
cles were RCTs despite the fact that almost half of the articles
addressed issues of treatment effectiveness. Furthermore, the
proportion differed neither between 1980 and 1990 nor
among the three journals. Another examination of the
Diseases of the Colon and Rectum showed that the numbers
of RCTs published were 5 (in 1990), 13 (in 1995), and 17 (in
2000).22 Similarly, Barnes23 noted that only 5% of abstracts
accepted at the annual joint meetings of the Society for
Vascular Surgery and the International Society for
Cardiovascular Surgery dealt with RCTs. Haines24 reported
that only 5% of articles in the Journal of Neurosurgery
between 1973 and 1977 were controlled clinical trials. More
recently, Horton20 noted that 7% of articles published in nine
surgical journals were reports of RCTs.

What clinical trials are being performed by surgeons?
Solomon et al.25 were able to identify 204 RCTs published in
the literature in 1990, which were published by surgeons,
were from a surgical department, or contained at least one
surgical arm. They estimated that their search retrieved
approximately half of the surgical RCTs that were published.
Of these trials, the majority (75%) compared two medical
therapies whereas trials comparing two surgical therapies

comprised only 18% and trials comparing a medical to a sur-
gical therapy comprised only 5%. Thus, trials comparing
antibiotic prophylactic regimens and adjuvant chemotherapy
regimens were not uncommon, whereas trials comparing two
different operative procedures were infrequent. Furthermore,
the published trials tended to be small: almost two-thirds were
single center trials, and in half there was no significant differ-
ence detected, probably because the sample size was small
and the trial lacked adequate power. Unfortunately, surgeons
were the primary authors in only a small proportion of stud-
ies, even those comparing two surgical procedures and in
areas almost exclusively surgical in nature (e.g., trauma). The
quality of the trials tended to be poor, especially if they con-
tained one or two surgical arms or were published in surgical
journals. Hall and colleagues26 reviewed the published surgi-
cal trials in 10 journals between 1988 and 1994. They also
found that the trials tended to be of poor quality.

Given the relative paucity of RCTs reported in the litera-
ture, Solomon and McLeod27 then wished to determine
whether it should be possible to perform RCTs in more
instances or whether it is not possible, as has been suggested
by some. To address this issue, they identified a sample of 260
questions in the surgical literature relating to the efficacy of
general surgical procedures. From this analysis, it was esti-
mated that it should be possible to perform an RCT to answer
approximately 40% of questions. In contrast, only 4.6% of the
articles reviewed reported results of RCTs and more than 50%
of the articles were case reports or case studies. Although
methodologic issues unique to surgical trials are frequently
cited as the reason for not being able to do an RCT, in fact,
they believed that methodologic issues would preclude doing
an RCT only 1% of the time.

The most common issues to preclude performing an RCT
would be strong patient preferences for one or the other treat-
ments or the infrequency of the condition. However, with
respect to the former, this was an assessment made by clini-
cians and trials, such as those comparing mastectomy and
lumpectomy and carotid endarterectomy to medical therapy,
illustrating that it is possible to do trials even when the
alternative treatments differ significantly in magnitude.

Although one cannot argue that surgeons do seem to rely
on case series rather than RCTs to evaluate new surgical tech-
niques, it is also important to point out that some noteworthy
surgical trials that have had a high impact have been per-
formed: mastectomy versus lumpectomy trials, carotid
endarterectomy and ECIC bypass trials for stroke prevention,
and the laparoscopic versus open colorectal cancer
trial.12,13,28,29 Furthermore, we must not forget the pioneering
work of John Goligher30 who performed a series of trials
assessing the surgical management of peptic ulcer disease
long before RCTs were in vogue. However, although
internists may criticize surgeons for not performing more tri-
als, it is also important to realize that perhaps the greatest
impetus for medical trials is the requirement by regulating
agencies of evidence from clinical trials before release of new
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medication and, therefore, the availability of funding from
industry to test them.

Beyond the issue of the performance of RCTs, it is impor-
tant for the reader to be able to critically evaluate the literature,
which means that certain important information must be
included in the manuscript. A recent article examined the qual-
ity of reporting for RCTs in the Diseases of the Colon and
Rectum. The authors found that 77% of 11 basic elements
were reported appropriately. The best reported items were eli-
gibility criteria, discussion of statistical tests, and accounting
for all patients lost to follow-up. The worst reported item
involved power calculations. Only 11% appropriately reported
power calculations. For the critical reader, the reporting of
appropriate methods, limitations, and data is important. To this
end, standards have been recommended regarding the publica-
tion of RCTs (i.e., CONSORT—Consolidated Standards of
Reporting Trials) and includes 22 items (Table 54-4).31

The Best Evidence

Practicing evidence-based medicine might be a daunting task
for the clinician who has a busy clinical practice, must look
after the administrative and financial aspects of his or her
practice, and then try to keep current with the latest informa-
tion. It is physically impossible for clinicians to read all pub-
lished medical journals, even in one’s own specialty, much
less stay abreast of information that is distributed on the
Internet and non–peer reviewed sources. Thus, the busy clini-
cian must learn ways to access the best information and be
able to critically appraise it to determine its worth and rele-
vance to his or her practice. There may be two scenarios for
which clinicians wish to obtain information: for specific
patient problems encountered daily and for general mainte-
nance or updating of knowledge. Although clinicians will
need to have the skills to retrieve information and critically
appraise it, there are several information sources that may be
of particular help including systematic reviews and evidence-
based practice guidelines.

Systematic Reviews or Metaanalyses

The terms systematic review and metaanalysis have been used
interchangeably. However, systematic reviews or overviews
are qualitative reviews, whereas statistical methods are used
to combine and summarize the results of several studies in
metaanalysis.32 In both, there is a specific scientific approach
to the identification, critical appraisal, and synthesis of all rel-
evant studies on a specific topic. They differ from the usual
clinical review in that there is an explicit, specific question
that is addressed. As well, the methodology is explicit and
there is a conscientious effort to retrieve and review all stud-
ies on the topic without preconceived prejudice. The value of
metaanalysis is that study results are combined so conclusions
can be made about therapeutic effectiveness, or if there is not
a conclusive answer, to plan new studies.33 They are espe-
cially useful when results from several studies disagree with
regard to the magnitude or the direction of effect, when indi-
vidual studies are too small to detect an effect and label it as
statistically not significant, or when a large trial is too costly
or time consuming to perform. For the clinician, metaanaly-
ses are useful because results of individual trials are com-
bined so he or she does not have to retrieve, evaluate, and
synthesize the results of all studies on the topic. Thus, it may
increase the efficiency of the clinician in keeping abreast of
recent advances.

Metaanalysis is a relatively new method for synthesizing
information from multiple studies. Thus, the methodology is
constantly evolving, and similar to other studies, the quality
of individual metaanalysis may be quite variable. There has
been a call for standardization of the methodology used in
metaanalysis.34,35 However, because the rigor of the method-
ology of many published metaanalyses may be quite variable,
the clinician should have some knowledge of metaanalysis
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TABLE 54-4. CONSORT checklist for reporting RCTs

1. Title and abstract—how participants were allocated to interventions

Introduction
2. Background—scientific background and explanation of rationale

Methods
3. Participants—eligibility criteria, settings, and locations of data collection
4. Interventions—details of interventions for each group
5. Objectives—specific aims and hypotheses
6. Outcomes—defined primary and secondary outcomes
7. Sample size—how sample size was determined, interim analyses, 

stopping rules
8. Randomization sequence generation—method used to generate 

randomization
9. Randomization allocation concealment—method used to implement 

randomization
10. Randomization implementation—who generated the allocation 

sequence, who enrolled participants
11. Blinding—whether or not blinding was performed (subjects, 

researchers, etc.)
12. Statistical methods—methods used to compare groups

Results
13. Participant flow—flow of subjects through each stage (strongly 

recommend diagram) such as numbers of subjects randomly 
assigned, receiving intended treatment, completing protocol, etc.

14. Recruitment—dates defining the periods of recruitment and follow-up
15. Baseline data—baseline demographic/clinical characteristics of 

each group.
16. Numbers analyzed—“denominator” of each group and whether 

analysis was performed by “intention to treat”
17. Outcomes and estimation—summary of results for each primary and 

secondary outcome for each group
18. Ancillary analyses—address added analyses and whether they were 

prespecified or exploratory
19. Adverse events—all important adverse events or side effects for each group

Discussion
20. Interpretation—interpretation of results, discussing hypotheses, bias, 

limitations
21. Generalizability—external validity of the trial findings
22. Overall evidence—general interpretation of the results in the context 

of current evidence



methodology and be able to critically appraise them.
Published guidelines are available (Table 54-5).36

There are some basic steps that are followed in performing
a metaanalysis. First, the metaanalysis should address a spe-
cific healthcare question. Second, various strategies should
be used to ensure that all relevant studies (RCTs) on the topic
are retrieved. These include searching various databases such
as MEDLINE and EMBASE. In addition, proceedings of
meetings and reference lists should be checked and content
experts and clinical researchers are consulted in order to
ensure all published and nonpublished trials are identified.
Reliance on MEDLINE searches alone will result in incom-
plete retrieval of published studies.27 Third, as in other stud-
ies, inclusion criteria determining which studies will be
included should be set a priori. Fourth, data from the indi-
vidual studies should be extracted by two blinded investiga-
tors to ensure that this is done accurately. As well, these
investigators should assess the quality of the individual stud-
ies. Fifth, the data should be combined using various statisti-
cal techniques. Before doing so, statistical tests to determine
the “sameness” or “homogeneity” of the individual studies
should be performed.

Whereas some have embraced metaanalysis as a system-
atic approach to synthesizing published information from
individual trials, others have cautioned about the results of
metaanalysis and some have been completely skeptical of
the technique.37 LeLorier et al.38 compared the results of
19 metaanalyses with the results of 12 large trials published
subsequently. If the subsequent trials had not been per-
formed, an ineffective treatment would have been adopted in
32% of cases and a useful treatment would have been
rejected in 33%. Others have pointed out that metaanalyses
on the same clinical question have led to different conclu-
sions.39 Some of these are attributable to methodologic
problems. Failure to use broad enough search strategies may
result in exclusion of all relevant studies. Usually, unpub-
lished studies are excluded and these are more likely to be
“negative trials” (so-called publication bias).40 As well,
there is evidence that omission of trials not published in
English journals may bias the results.41 Finally, there is a
strong association between statistically positive conclusions

of metaanalyses and their quality (i.e., the lower the quality
of the studies, the more likely that the metaanalysis reached
a positive conclusion).42 One of the values of metaanalysis
is that the generalizability of the results is increased by com-
bining the results of several trials. However, if there is great
variation in studies, including patient inclusion criteria,
dosage and mode of administration of medication, and
length of follow-up (so-called heterogeneity), it may be
inappropriate to combine results. If this is done, it may pro-
duce invalid results. Other reasons for discrepancies may be
the use of different statistical tests and failure to update the
metaanalysis. Finally, metaanalysis has generally been
restricted to combining the results of RCTs even though
there is also a need for combining data from nonrandomized
or observational studies.

In response to the problems in disseminating the results of
individual RCTs, the Cochrane Collaboration was estab-
lished43 to prepare, maintain, and disseminate systematic
reviews of RCTs of healthcare interventions. It was named
after Archie Cochrane, an eminent statistician in the United
Kingdom. The Cochrane Collaboration is a voluntary inter-
national organization that encourages the participation of
interested individuals. Cochrane groups are organized by
areas of interest (e.g., upper gastrointestinal, inflammatory
bowel disease, colorectal cancer, hepatobiliary). In addition
to preparing reviews, journals are hand searched and a data-
base of all published RCTs is maintained. Systematic
reviews are constantly being updated. The Cochrane Library
is available on CD ROM on a quarterly basis (The Cochrane
Library. Update Software Inc. 936 La Rueda, Vista, CA
92084). It includes several databases including the
Cochrane Database of Systematic Reviews. This is a valuable
source of high-level information for practicing clinicians.
Unfortunately, it is of somewhat more limited use to sur-
geons because of the paucity of published surgical RCTs and
metaanalyses.

Practice Guidelines

Practice guidelines have been defined by the Institute of
Medicine as “systematically developed statements to assist
practitioner and patient decisions about appropriate health
care for specific clinical circumstances.”44 Guidelines are not
standards that set rigid rules of care for patients. Rather,
guidelines should be flexible so that individual patient char-
acteristics, preferences of surgeons and patients, and local cir-
cumstances can be accommodated.45

Guideline development has occurred for several reasons.46

First, as discussed earlier, there is growing evidence of sub-
stantial unexplained and inappropriate variation in clinical
practice patterns, which is probably attributable in part to
physician uncertainty. Second, there is evidence that the tra-
ditional methods for delivering continuing medical education
are ineffective and that clinicians have difficulty in assimilat-
ing the rapidly evolving scientific evidence. Third, there is
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TABLE 54-5. Guidelines for using a review

1. Did the overview address a focused clinical question?
2. Were the criteria used to select articles for inclusion appropriate?
3. Is it unlikely that important, relevant studies were missed?
4. Was the validity of the included studies appraised?
5. Were the assessments of the studies reproducible?
6. Were the results similar from study to study?
7. What are the overall results of the review?
8. How precise were the results?
9. Can the results be applied to my patient care?

10. Were all the clinically important outcomes considered?
11. Are the benefits worth the harms and costs?



concern that as healthcare resources become more limited,
there will be inadequate funds to deliver high-quality care if
current technology and treatments are used inappropriately or
ineffectively.

Practice guidelines have been promoted as one strategy to
assist clinical decision making to increase the effectiveness
and decrease unnecessary costs of delivering healthcare serv-
ices.46 Many clinicians are wary of guidelines and believe
that they are simply a means to limit resources and inhibit
clinical decision making and individual preferences.
Guidelines have also been criticized for being too idealistic
and failing to take into account the realities of day to day
practice. The argument is that patients differ in their clinical
manifestations, associated diseases, and preferences for
treatments. Thus, guidelines may be either too restrictive or
irrelevant. Also, clinicians may be confused because of con-
flicting guidelines. Finally, guideline development may be
inhibited because there is a lack of evidence upon which
to base guidelines.

Many groups and organizations have begun to develop
practice guidelines. Guidelines are developed using different
methods.47 Guidelines can be developed based on informal
consensus. The criteria upon which decisions are made are
often poorly described and there is no systematic approach to
reviewing the evidence. More often, these guidelines are
based on the opinion of experts. Readers are unable to judge
the validity of the guidelines because even if a systematic
approach was followed, the process is not documented. In
many instances, guidelines are self-serving and used to pro-
mote a certain specialty or expertise. The National Institutes
of Health and others have produced guidelines based on a for-
mal consensus approach. Although this approach tends to be
more structured than the informal consensus, it has the same
potential flaws in that it is less structured and susceptible 
to the biases of the experts.

Evidence-based guidelines are the most rigorously devel-
oped guidelines.15–46,48 There should be a focused clinical
question and a systematic approach to the retrieval; assess-
ment of quality and synthesis of evidence should be followed.
Guideline development should also be a dynamic process
with constant updating as more evidence is available. In addi-
tion to assessment of the literature, there is usually an inter-
pretation of the evidence by experts and the evidence may be
modulated by current or local circumstances (e.g., cost/avail-
ability of technology).

Whereas there has been much attention given to the prepa-
ration of guidelines, there has been less emphasis on the dis-
semination of and evaluation of the impact of guidelines.
Unfortunately, there is some indication that evidence-based
guidelines may not have as much impact either on changing
physician behavior or improving outcome.

Because there are many guidelines available, including
some with conflicting recommendations, clinicians require
some skills to evaluate the guidelines and determine their
validity and applicability15,48 (Table 54-6).

Critically Evaluating the Literature 
(How to . . .)

Critically Appraising the Literature

Critical appraisal skills must be mastered before evidence-
based practice can be implemented successfully.49 Critical
appraisal skills are those that enable application of certain
rules of evidence and laws of logic to clinical, investigative,
and published data and information in order to evaluate their
validity, reliability, credibility, and utility. Clinicians need
critical appraisal skills because of the constant appearance of
new knowledge and the short half-life of current knowledge.
Clinicians cannot rely on facts learned from medical school.
Instead, they must have the necessary skills to assess the
validity and relevance of new knowledge in order to provide
the best care to their patients.

Critical appraisal requires the clinician to have some
knowledge of clinical epidemiology, biostatistics, epidemiol-
ogy, decision analysis, and economics. Critical appraisal
skills also improve with practice, and the clinician is encour-
aged simply to begin using the skills they already have and
build on them. There are a variety of articles and books writ-
ten on the topic. The McMaster Evidence Based Medicine
Group has published a series of articles in the Journal of the
American Medical Association.15,36,48,50–64 Sackett and col-
leagues49 have consolidated much of this information into a
book entitled “Evidence Based Medicine.” Interested readers
are encouraged to seek further information from these and
other sources.

To make decisions about a patient, clinicians generally
need to know something about the cause of the disease, risk
factors for it, the natural history or prognosis of the disease,
how to quantify aspects of the disease (measurement issues),
diagnostic tests and the diagnosis of the disease, and the
effectiveness of treatment. In addition, clinicians now need to
have some knowledge of economic analysis, health services
research, practice guidelines, systematic reviews, and deci-
sion analysis to fully appreciate the literature and make use of
all sources of information.
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TABLE 54-6. Guidelines for assessing practice guidelines

1. Were all the important options and outcomes clearly specified?
2. Was an explicit and sensible process used to identify, select, and 

combine evidence?
3. Was an explicit and sensible process used to consider the relative 

value of different outcomes?
4. Is the guideline likely to account for important recent developments?
5. Has the guideline been subject to peer review and testing?
6. Are practical, clinically important, recommendations made?
7. How strong are the recommendations?
8. What is the impact of uncertainty associated with the evidence and 

values used in guidelines?
9. Is the primary objective of the guideline consistent with your objective?

10. Are the recommendations applicable to your patients?



Many clinicians believe that critical appraisal only requires
knowledge of statistics. As stated previously, an array of skills
is required. Furthermore, in making decisions about the inter-
nal validity of the study (i.e., How good is the study and how
confident am I that the results or conclusions are correct?), it
is critical that the clinician can assess the study design and how
well the study was actually performed. The statistical analysis,
although important, is only one component of study design.

Generally, clinicians read articles so they can generalize the
results of the study and apply them to their own patients.
There are two potential sources of error, which may lead to
incorrect conclusions about the validity of the study results:
systematic error (bias) or random error. Bias is defined as
“any effect at any stage of investigation or inference tending
to produce results that depart systematically from the true val-
ues.”65 For example, the term “biased sample” is often used to
mean that the sample of patients is not typical or representa-
tive of patients with that condition. There are a number of
biases that might be present, not just those related to patient
selection. It may be difficult for the reader to discern the pres-
ence of bias and its magnitude. For instance, suppose two dif-
ferent treatments are compared in two groups of patients from
two different hospitals. Although the authors could provide
basic demographic information on the patient groups, one
could not be certain that there were not differences in the
patients, the severity of the disease, ancillary care, etc., at 
the two different hospitals and these differences, rather
than the treatment, led to an improved outcome. The risk of
an error as a result of bias decreases as the rigor of the trial
design increases (see discussion of risk adjustment in the pro-
ceeding section). Because of the random allocation of patients
as well as its other attributes, the RCT is considered the best
design for minimizing bias. In observational studies, includ-
ing outcomes research (where patients have not been random-
ized), various statistical tests (e.g., multivariate analysis) are
frequently used to adjust for differences in prognostic factors
between the two groups of patients. However, it is important
to realize that it is possible to adjust for only known or meas-
urable factors. In addition to these, there may be other
unknown and possibly important prognostic factors that can-
not be adjusted. Again, only if patients are randomly allocated
can one be certain that the two groups are similar with respect
to all known and unknown prognostic variables.

The other type of error is random error. Random error
occurs because of chance, when the result obtained in the
sample of patients studied differs from the result that would
be obtained if the entire population were studied.65 Statistical
testing can be performed to determine the likelihood of a ran-
dom error. The type of statistical test used will vary depend-
ing on the type of data. Some of the more common tests are
shown in Table 54-7. There are two types of random error:
Type I and Type II errors. The risk of stating there is a differ-
ence between two treatments when really there is not one is
known as a Type I error. In the theory of testing hypotheses,
rejecting a null hypothesis when it is actually true is called

a Type I error. By convention, if the risk of the result
occurring because of chance is less than 5% (a P value less
than .05), then the difference in the results of treatment is
considered statistically significant. There really is a difference
in the effectiveness of the two treatments.

One of the issues regarding Type I errors is that of multiple
comparisons. Specifically, the more comparisons being per-
formed with a given set of data, the higher the likelihood of a
Type I error (finding a difference, when one truly does not
exist). Under these circumstances, a correction for multiple
comparisons (e.g., a Bonferroni correction) should be per-
formed by the authors.

Although a result may be statistically significant, the clini-
cian must determine whether it is clinically relevant or impor-
tant.49 Typically, treatment effects can be written as absolute
risk reduction (ARR) or relative risk reduction (RRR). The
ARR is simply the difference in rates between the control
group and the experimental group whereas the RRR is a pro-
portional risk reduction and is calculated by dividing the ARR
by the control risk. The advantage of the ARR is that the base-
line event rate is considered. For instance, the RRR would be
the same in two different studies in which the rates between
the control and experimental groups were 50% and 25% and
0.5% and 0.25%, respectively. In other words, whereas the
ARR would be 25% in the first study and 0.25% in the second
study, the RRR for both studies would be 50%. Although the
RRR is the same in both studies, the treatment benefit in
the second scenario may be trivial.

Recently, Cook and Sackett66 have coined the term “num-
ber needed to treat” (NNT) which may make more intuitive
sense to clinicians rather than thinking in terms of ARR and
RRR. It is calculated by dividing the ARR into 1. Thus, in the
example mentioned above, four patients would have to
be treated to prevent one bad outcome (the NNT is four) in the
first study whereas 400 would have to be treated to prevent
one bad outcome (the NNT is 400) in the second. It is up to
the judgment of the clinician to decide whether the treatment
benefit is clinically significant. The statistician can only
determine whether a treatment benefit is statistically signifi-
cant. Whether the effect is clinically significant will depend
on the NNT, the frequency and severity of side effects (some-
times stated as the number needed to harm—NNH), as well as
the cost of treatment and its feasibility and acceptability.
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TABLE 54-7. Types of statistical tests

Statistical tests (with no Statistical tests (with 
Data type adjustment for risk factors) adjustment for risk factors)

Binary Fisher exact test or Logistic regression
(dichotomous) chi square

Ordered discrete Mann-Whitney U test
Continuous Student’s t test Analysis of covariance

(normal
distribution)

Time to event Log-rank Wilcoxon test Log-rank (Cox 
(censored data) proportional hazard)



The other random error is the Type II error. A Type II error
occurs when two treatments are, in reality, different but one
concludes that they are equally effective. In the theory of test-
ing hypotheses, accepting a null hypothesis when it is incor-
rect is called a Type II error. It is not uncommon for clinicians
to read a study in which the results are not statistically signif-
icant and to wonder whether the two treatments are equally
effective or whether there is a Type II error. When investiga-
tors plan a trial, they minimize the risk of a Type II error by
calculating a sample size to ensure that there is adequate
power (1-Type II error) to show a difference if one really
exists. To calculate a sample size, both the probability of a
Type I error and power are specified, plus the mean and stan-
dard deviation or event rate in the control group and the size
of the difference that one wishes to detect. Not surprisingly,
the more variable the subjects, the less frequent the event rate,
or the smaller the difference in the effects of the treatment, the
more subjects that are necessary to be certain a treatment
effect has not been missed. Conversely, fewer subjects are
necessary if there is less variability, the outcome occurs more
frequently, or one expects a large difference in treatment
effect. With regard to performing sample size calculations,
several studies have examined whether such calculations have
been made. Maggard et al.67 examined all RCTs performed in
three surgery-related journals for four consecutive years and
found that 38% reported sample size calculations. Moreover,
whereas only 50% of the studies were appropriately powered
to detect a 50% effect change, only 19% were appropriately
powered to detect a 20% effect change. Most striking, of the
studies that were underpowered, more than half needed to
increase sample size by more than 10-fold.

Whereas a power calculation is performed a priori, a more
useful measure for the reader interpreting the study results is
the calculation of 95% confidence intervals (CIs).68 The 95%
CI gives a range within which the true mean of the sample
variable lies, with a probability of 95%.65 The wider the CI, the
less certain one can be that the two treatments are really simi-
lar in effectiveness. Conversely, if the CIs are narrow, one can
be much more certain that the treatments are equally effective.
To operationalize the notion of CIs, if the CIs overlap, then the
means are not significantly different. If, however, the CIs do
not overlap, then the means are different. Moreover, one fre-
quently sees CIs when odds ratios are reported. In this case, if
CI for the odds ratio overlaps 1, then there is no significant dif-
ference in odds. If the CI of the odds ratio is greater than one,
then there is a significant increase in odds (i.e., a positive asso-
ciation between the predictor variable and outcome). Finally, if
the CI of the odds ratio is less than one, then there is a signif-
icant decrease in odds (i.e., a negative association between the
predictor variable and outcome).

Risk Adjustment

For the surgeon reading the literature, an issue that is inher-
ently related to systematic error, or selection bias, is that of

patient comorbidity. The methodology for controlling for
differing patient disease severity is termed risk adjustment,
and is an important issue for critically evaluating the litera-
ture—particularly when the study design is not an RCT. For
example, given a specific disease, if one hospital (or surgeon)
has a patient population with mostly frail, elderly patients and
reports a case series of procedure Y with poor results, whereas
another hospital provides care for primarily young and healthy
patients, and reports a case series of procedure Z with good
results, the reader may not be able to distinguish whether the
results were attributable to the differences in the procedure,
or the patients (i.e., comorbidities). This is one of the most
common problems with evaluating the surgical literature.

The techniques of risk adjustment need to account for both
the health status of the patient before treatment as well as
severity (and acuity) of the current (i.e., morbid) illness.69

A patient with many health problems such as insulin-
dependent diabetes and steroid-dependent pulmonary disease
will be less likely to do well after an operation compared
with a patient who is free of comorbid health problems.
Furthermore, there are also issues regarding the primary (or
morbid) disease. It is well accepted that a patient who pres-
ents to the hospital with a perforated sigmoid cancer in sep-
tic shock is more likely to have a worse outcome than a
patient with early stage disease who was diagnosed during a
routine screening examination. Surgeons know these facts
intuitively through training and experience; however, trans-
lating this notion into an adjustment method that appropri-
ately accounts for preoperative factors is the challenge. This
challenge, however, is an important issue when critically
evaluating the literature.

Risk adjustment is generally accomplished by identifying
and then accounting for the factors that determine, or are
associated with, variations in outcomes. The degree of
importance of these factors needs to also be assessed with
subsequent weighting of the factors (individually or in cate-
gories). Many risk-adjustment methods have developed
indices or formulas to calculate the level of risk.

One of the most difficult issues in performing risk adjust-
ment is deciding which comorbid diseases or conditions to
adjust for in the analysis. For the critical reader, one should
ask whether the risk factors included by the authors are
indeed the important ones to include, but also, it is important
to think whether the authors have not omitted any important
ones as well. Moreover, risk factors may include other aspects
in addition to comorbidities. Such things as functional status
(e.g., activities of daily living) and physiologic or laboratory
parameters (e.g., albumin level) may (should) be included to
adjust risk.

Overall, a reader should examine whether or not risk
adjustment was performed, and if so, is there a validated
method being used, and is this method adequate? There are
several methods with varying ability to risk adjust; we
will briefly discuss two common methods being used in
the literature.
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Charlson Index

One of the most common indices for risk adjustment currently
being used is the Charlson Index.70 This index was designed
as a method to help predict mortality for hospitalized patients
and was originally developed using patient data that are
obtained from patient records; later, however, the index was
translated for use with administrative databases. Overall, the
Charlson method predicts the risk of dying by assigning a
score to each comorbid factor. Several comorbid conditions
are included. The method itself is simple: points are summed
for each of the comorbid conditions that are present to gener-
ate an index score; this score can then be used as a risk adjust-
ment score for a patient’s level of comorbidity. Some of the
conditions (and weights) included in the Charlson Index are
congestive heart failure (1), myocardial infarction (1), moder-
ate or severe renal disease (2), moderate or severe liver dis-
ease (3), and acquired immunodeficiency syndrome (6).
Because the Charlson Index has been frequently used in the
literature, especially in population-based secondary analyses
of administrative data, comparisons theoretically may be
made among studies.

Another method for risk adjustment in surgery is seen in the
Veterans Affairs (VA) developed system used in the National
Surgical Quality Improvement Program (NSQIP).71–73 The VA
NSQIP method was established though the VA hospitals and
was designed to compare the quality of surgical care. In brief,
NSQIP was developed after a mandate that the VA report
annual surgical outcomes. These outcomes were to be com-
pared after adjustment for the severity of a patient’s illness and
comorbid factors. However, it soon became apparent that to
appropriately compare outcomes, risk-adjustment models spe-
cific to surgical specialties and procedures had to be devel-
oped. NSQIP was created in response to these issues.

The NSQIP data were designed such that a clinical surgi-
cal nurse collects preoperative, intraoperative, and 30-day
outcome data on nearly all major operations at all inpatient
VA hospitals. Preoperative data include 10 demographic, 30
clinical, and 12 laboratory values. Additionally, intraopera-
tive data consist of 15 variables, and postoperative data
include 10 laboratory values. NSQIP collects 30-day out-
comes, including 30-day mortality, 21 categories of 30-day
morbidities, and length of stay. From the collection of these
perioperative risk factors, a method of predicting adjusted
outcomes was developed. Moreover, by determining the
importance of individual risk factors for specific surgical
specialties and procedures, individualized methods were cre-
ated. Each method included the risk factors shown to have
the greatest importance in adjusting for outcomes.
Individualized models were created for many of the surgical
specialties (including: general, orthopedics, urology, vascu-
lar, neurosurgery, otolaryngology, and thoracic) and for spe-
cific surgical procedures within these areas.

In addition to collecting perioperative items for risk assess-
ment, these data can all be used in a predictive manner. For

example, the risk factors used in the NSQIP model can be
used to predict 30-day mortality. A study by Longo et al.74

examined the predictive factors for 30-day mortality after
colectomy. They found the most important predictor to be an
ASA class IV or V with an odds ratio of 4.7.

Quality of Life

QOL is receiving increasing attention as a measure of out-
come from patients, physicians, and even third-party payers.
In colorectal surgery, there have been an increasing number of
QOL studies; however, the quality of the studies themselves
varies and certain methodologic details may make it difficult
for the reader who is trying to critically evaluate the findings.
One of the important issues in this regard is the instrument
that is used to measure QOL. There are many types of meas-
urement tools (e.g., generic versus disease-specific versus
symptom specific, etc.) and this fact alone contributes to the
difficulty with initiating the QOL studies in the literature.

The purpose of this section is to familiarize the clinical
surgeon with some of the available tools and methods for
measuring QOL such that a critical assessment of the col-
orectal QOL literature may be performed by the reader.

The most common way of measuring QOL is through
patient self-assessment surveys. These surveys (also called
questionnaires, tools, or instruments) are organized into a
series of items that gather information on specific areas of
interest related to QOL. For example, most surveys that
address “overall” QOL include questions that cover the areas
of physical, psychological, social, and overall well
being.75–77

For a survey to be considered useful, the instrument should
have reliability, validity, and responsiveness. It is important
for the reader of QOL manuscripts to assess whether the QOL
instrument was reviewed critically with regard to these items
before its use in the particular study. Using instruments that
have not been assessed for each of these attributes can lead
to serious errors in measurement, uninterpretable data, erro-
neous conclusions, and nonreproducible results.

Reliability refers to the extent that a survey produces repro-
ducible results. The more reliable an instrument is, the lower
the element of random error. In practice, reliability refers to
the extent to which the measure yields the same results in
repeated applications in an unchanged population (which can
be evaluated with a test–retest assessment).78

Validity refers to the ability of a survey to accurately meas-
ure what it is designed to measure. There are three types of
validity that are frequently discussed in relation to surveys.
The simplest is criterion validity in which the new measure is
correlated with an accepted gold standard. The second form
of validity is content validity or how well individual items
cover the entire content of issues within a domain or scale. In
general, similar to internal reliability, a greater number of
items in an individual scale will result in greater content
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validity. The third form of validity is construct validity or how
well a survey measures unobservable phenomena (or con-
structs).79

Finally, responsiveness, or sensitivity to change, is the
extent to which an instrument can detect true differences. In
other words, it is a survey’s ability to change as the patient’s
clinical status changes. Both increased numbers of questions
and/or a greater range of possible responses on a single ques-
tion will result in increased responsiveness. In general, dis-
ease-specific surveys offer greater sensitivity than generic
instruments because of the number and focus of the questions
directed toward the specific disease being treated.

For the critical reader, interpretability has been thus far the
most elusive aspect of QOL measurement in the literature.
Most of the difficulty in interpretation of QOL data stems
from the fact that what is being measured is not observable. In
this regard, it is difficult to determine the significance of the
QOL change—i.e., what is a significant clinical change? This
will be further addressed below.

Survey instruments may be categorized broadly into two
types—generic versus disease specific. Generic surveys
attempt to measure the global relationship between a patient’s
health and their well being. The strength of such an instru-
ment lies in its ability to provide a bottom line assessment of
well being as influenced by health status. An additional
advantage of such an approach is that these instruments can
be used to compare QOL across diseases. Examples of
generic surveys that have been used in colorectal disease
include Sickness Impact Profile (ulcerative colitis, colorectal
cancer),80,81 Nottingham Health Profile (colorectal can-
cer),82,83 and the Short Form 36 (fecal incontinence, restora-
tive proctocolectomy, familial adenomatous polyposis, and
colorectal cancer).22,79,80,84 The benefit in the use of an instru-
ment across many diseases is an improvement in inter-
pretability of results through greater criterion validity.
Physicians are able to more easily make comparisons across
diseases and possibly compare a change in disease status to
that of a familiar disease.

Another benefit of these surveys is comparison of results
with normative data, such as aged matched, healthy, control
individuals. The SF-36 survey, for instance, has this advan-
tage because scores (overall and for each of its eight domains)
are available for the general population, and can be subsetted
by such things as age and gender. In this regard, information
may potentially be gained concerning the impact of a disease
if the individual had similar QOL to the control population
before the onset of his or her disease.

More clinically detailed than a generic survey, disease- or
symptom-specific surveys offer the possibility of allowing
the physician and patient to concentrate on the issues that can
be expected to influence QOL in the context of the disease
process in question. Because of this focus, these surveys
should be more sensitive to the changes in QOL that may be
expected with a specific problem, or its treatment, or both.
This improved sensitivity, however, comes at the cost of a

lack of generalizability, in that the survey is only useful for
those specific issues (e.g., disease, symptom, procedure).
Some examples of targeted surveys for colorectal surgery
include the European Organization for the Research and
Treatment of Cancer’s Quality of Life Questionnaire for
ColoRectal cancer (EORTC QLQ-CR38),85,86 the
Inflammatory Bowel Disease Questionnaire,84,87,88 and the
Rating Form of Inflammatory Bowel Disease Patient
Concerns.80,89

Although there have been an increased number of studies
examining QOL as an end point, the critical reader needs to
focus on whether the studies have taken the clinically impor-
tant step of explaining the intrinsic meaning of the studies’
results. As mentioned previously, one of the more significant
factors preventing more widespread acknowledgment of QOL
as an outcome is lack of interpretability of the data. This is a
responsibility that the author of the study needs to carefully
address in the discussion section of his/her paper. Part of the
problem is related to the survey instruments themselves and
lack of physician experience with them, but the ease of inter-
pretation is also limited by the focus on P value and statisti-
cal significance rather than clinical significance.90 For
example, it is not clear what a 10% difference in mean phys-
ical functioning between two treatments actually means even
if the P value is significant (e.g., P < .01). A better technique
might be to decide before the study what the minimal impor-
tant clinical difference in score is (and provide justification
for this), then report the percentage of patients who achieve
this level of improvement. This is an example of a minimum
important difference approach that reports the percentage of
patients who experience a specific change in QOL score.
Most researchers in the field believe that this descriptive
approach offers a more interpretable representation of the
data compared with traditional statistical analysis. Minimum
important difference, effect size calculations, NNT analyses,
and anchor-based approaches have all been postulated as
alternative forms of data reporting.91 These alternate
approaches to traditional statistical representation of results
seem to be gaining a foothold and may increase the pace of
progress in QOL research.90,92–94

For the reader who is critically evaluating the QOL litera-
ture, the above discussions are important to recognize. The
meaning of QOL scores needs to be addressed in both
methodologically rigorous ways as well as in regard to clini-
cal relevance. Table 54-8 provides a summary of some of the
key attributes for critiquing reports of QOL research. For both
readers and authors of QOL studies, Staquet and colleagues94

provide extensive suggested guidelines for the reporting of
clinical trial that include QOL data.

In sum, increasingly more QOL studies are being
published in the colorectal literature. With the increasing
number of articles, critical evaluations of the methodology,
as well as the reported results are important regarding how
we should clinically interpret and potentially use the study
findings.
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Conclusions

This chapter provides a foundation for the colorectal surgeon
who is critically evaluating the literature. Such evaluation is
important as evidence-based practice continues to increas-
ingly become a focus for healthcare providers. It remains
paramount, therefore, that the literature be interpreted appro-
priately and thoughtfully.
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There is a coalescence of events: societal, financial,
generational, and structural, which are challenging the status
quo like it has never been challenged before. Throughout the
world, there are echoes of the need for fundamental changes
to postgraduate medical education, reverberating from fac-
ulty, trainees, and certification bodies.

The most pressing component of the concerns about surgi-
cal education is the diminishing attractiveness of our surgical
programs and augmenting attrition once accepted to special-
ties. It would seem that lifestyle concerns dominate the land-
scape of resident choice and are at the heart of the reason
surgical specialties are losing some of the best and brightest
to specialties with a more controlled lifestyle. Further exacer-
bating this trend is the reality that surgical specialties no
longer have a monopoly on interventional procedures, and
levels of compensation that have historically favored surgical
specialties no longer do.

In concert with a diminishing attractiveness of the
specialty, there is the global move toward a diminished
workweek for surgical trainees. Although many applaud a
departure from the often-intolerable work demands of
residency programs of the past, the irony may be that the net
end result may be a lengthening of surgical programs.
Unquestionably, surgery is different from other areas of
medical practice and it requires a different approach. This is
so largely because of the concomitant need to train individu-
als technically as well as in the breadth of other dimensions
required to be an excellent practitioner. One of the problems
with continuing on our current path and with our current
methods is that our residents are graduating with less clinical
and operative skills than their surgical teachers did. The
reasons for this include: decreasing level of resident inde-
pendence across the board; an appropriate increase in atten-
tion being given to patient demands and the reduction of
medical error; inadequate opportunities for deliberate prac-
tice; a pressure for speed, often driven by financial realities;
a working week that is reducing and a population of our core
teaching hospitals with increased levels of tertiary and qua-
ternary care.

Another issue is the fact that there is uneven exposure to
many expected competencies. This is because training models
are principally structured based on available opportunity as
opposed to satisfying educational objectives. In addition,
most programs maintain a hierarchical approach, especially
with respect to opportunities to operate. In this regard junior
residents often spend countless hours on wasted activity.

Another major issue in surgical education is that political
and financial issues have yet to be met head on. It will be
important to reconcile that currently teaching is undervalued
and poorly compensated.

In this chapter, we will trace the history of basic tenets of
surgical education. In so doing, we will focus on the essential
features of cognitive and technical learning. We will highlight
some recent structural changes for surgical residencies that
are being advocated including the concept of a “strategically
planned curriculum.” Finally, we will propose that more than
ever, our surgical community will need to redefine basic
methods of surgical teaching, and be open to novel curricular
models.

The heritage of our modern residency training programs
had its beginnings at the Johns Hopkins Hospital when in
1889, William Stewart Halsted was appointed as associate
professor of surgery. A native of New York, he graduated
from Yale University in the spring of 1874 with a newfound
interest in medicine. That fall he enrolled in a college of
physicians and surgeons in New York. According to the rules
of the college, each student matriculated as a preceptee of a
faculty member. After having devoted his college years to ath-
letics, he devoted his years in Medical School to scholastic
achievement and graduated among the top 10 men in his class
allowing him to compete in a written examination for a prize
of $100.00. He won this with his thesis entitled
“Contraindications to Operations.”

In October 1876, Halsted entered his internship at Bellevue
Hospital, which he extended for a total of 18 months. He then
served as house physician to the New York Hospital from July
to October 1878. In November, he traveled to Vienna to begin
the study of German. He subsequently spent 2 years visiting



and working at the great German speaking clinics, the world’s
leading centers of medical science at that time. It was this
experience that would lay the foundation and approach he
would use to develop his clinical investigation and educa-
tional program for the rest of his life. Although his School of
Surgery was distinctly American, he would remain, as his
colleague William Osler stated, “very much verdeutsched.”

Halsted’s plan of organization for service grew from the
German system, which he described clearly in his 1904 Yale
address.1 Halsted was in charge of the service at all times.
Except for his private patients, the beds were occupied by
patients cared for by the house surgeon. This position was
equivalent to our present day chief resident, with an average
time in this position of 2 years. Before this, there was a 6-year
pyramidal program as an assistant (interne), which was sub-
divided into two levels of graded responsibility. Going
through the entire process took an average of 8 years. This
was the origin of the surgical residency program in the United
States. In 1952, B. Noland Carter wrote, “Of all the great
teachers in the history of our art, only Theodore Billroth
founded a more illustrious school of surgery.”2 One hundred
years later, Halsted’s organization and system for surgical
training remains with very few changes. Our process for edu-
cating surgeons has not kept up with advances in many of the
other sciences. In 1904, Halsted said, “Although we now have
in the United States several moderately well-endowed med-
ical schools with a University connection, the problem of the
education of our surgeons is still unsolved. Our present meth-
ods do not by any means suffice for their training.”1

Notwithstanding Halsted’s dissatisfaction with his method of
surgical education more than 100 years ago, and notwith-
standing the enormous changes the last century has brought,
we still rely on a Halstedian approach to surgical education as
our principal heuristic.3

Cognitive Learning

Surgical education evolved throughout the 20th century with
the creation and development of residency programs across
the country. Training in the first half of the century involved
primarily clinical experience and self-study. Formal educa-
tional programs began to develop in the second half of the
century. Books and journals on surgical diseases were avail-
able; however, they were not incorporated into formalized
educational curricula, but rather were used as references. In
the second half of the century, more attention was given to
didactic education. Textbooks that comprehensively cover
general surgery and the subspecialties would form the foun-
dation for the basic fund of knowledge and have remained the
cornerstone from which new knowledge is built. Despite the
availability of a growing body of current literature, regularly
scheduled conferences to provide systematic reviews were
uncommon. Robert McClelland recognized the need to pro-
vide such reviews of current literature. In 1964, at Parkland

Memorial Hospital, he began a program of journal review
with the surgical residents. This began small and was
intended to help the residents learn how to review the litera-
ture while reading current articles to critically assess new
knowledge. In 1974, this review process evolved into what we
now know as Selected Readings in General Surgery. This is a
comprehensive program that in a 5-year cycle covers the
breadth of general surgical knowledge adding a depth not
found in standard textbooks. After graduation, many surgeons
have continued to use Selected Readings as one means of
staying current with the surgical literature. This program con-
tinues to be popular with about 4200 subscribers.

During this same time period, residency programs began
holding regularly scheduled academic conferences. These
often included Morbidity and Mortality (M&M), Case
Presentations, and Grand Rounds. Although other confer-
ences were held, these were the core around which the educa-
tional curriculum was built.

Perceived as a valuable educational endeavor, even to the
extent that M&M is a requirement by the Residency Review
Committees (RRC) for accredited surgery programs, there are
differing opinions on how the conference should be con-
ducted.4 The role of M&M conference is to review the process
of patient’s medical care. Adverse events and errors are dis-
cussed with the goal of improving patient care. In this confer-
ence, the care of patients that have had a complication is
reviewed to determine what factors likely contributed to this
complication and what alternative interventions or manage-
ment strategies could have been used to decrease the likeli-
hood of the complication or its magnitude. This is where
residents learn to articulate that a complication has occurred
during a patient’s stay in hospital and take responsibility for
their involvement. It is important for the maturation of sur-
geons to have an approach to patient care that emphasizes
continuous quality improvement. M&M has been referred to
as the “Golden Hour” of surgical education because of its
unique role in the lifelong education of the surgeon.5

There is evidence that surgical M&M conferences teach
prospective surgeons the value of open and honest discussion
about patient issues, including the analysis of medical error.
A prospective analysis of 232 surgical and 100 internal med-
icine conferences revealed that the proportion of adverse
events associated with an error did not differ significantly
between the specialties. An error was defined as the failure of
a planned action to be completed as intended, or the use of an
incorrect plan to achieve a particular goal. Adverse events
were unintentional injuries from medical management rather
than disease. Errors resulting in adverse events were noted in
18% of internal medicine and 42% of surgical cases, a differ-
ence that was statistically significant.6 In internal medicine
conferences, errors were less likely to be discussed as errors,
and more likely to be ignored. However, in surgical confer-
ences, errors were likelier to be attributed to an individual,
team, or system (79% versus 38%). Traditionally M&M
conferences were held closed to all but surgical residents and
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faculty. Many surgical programs carried a reputation for
intimidation in which the residents were harassed during their
presentations. In recent years, most M&M conferences have
become more nurturing; however, a certain amount of fear
may be healthy—fear that you could be the cause of the
patient’s demise and understanding one’s own responsibility
and accountability for patients.7

Case presentation conferences are used to present clinical
scenarios about patients recently cared for highlighting cer-
tain aspects of their presentation, diagnosis, and treatment. As
the clinical scenario is presented, a Socratic approach is used
to question the participants. This allows the faculty to assess
a resident’s knowledge base and their ability to assimilate
knowledge into a treatment plan. Because all of the residents
in the audience could potentially be called on for each set of
questions, this forces all of them to pay attention to the sce-
narios, consider the alternatives and options, and if they do
not know the answer, when the answer is given this acquisi-
tion of knowledge is more deeply imprinted in memory.
Another educational tradition in surgical programs is the
Grand Rounds program. As with M&M conferences, a recent
concern has been the issue of discoverability. With increasing
access to patient information, and a decreasing emphasis on
restricting attendance at conferences, some programs have
found it necessary to pay stricter attention to what is said in
fear of potential use or misuse of that information.

The first half of the 20th century saw the development of
organized and structured surgical residency programs
whereby the residents would learn as they assisted their men-
tors in performing patient care. The second half of the 20th
century saw the progression and development of academic
curricula emphasizing the educational component of surgical
training. Many diseases are rare and are not frequently seen,
but the requirement for a surgeon to be familiar with this con-
dition still exists. A surgeon cannot make a diagnosis of a
condition he is unaware of. This was the impetus to form and
develop curricula. It was in that framework that the academic
conferences matured.

Technical Skills Acquisition

In the field of surgery, in addition to the assimilation of
knowledge and development of surgical judgment, the ability
to master technical skills is essential, and often separates the
average surgeon from the master surgeon. In the traditional
residency in surgery, technical skills are learned on patients
by assisting in the operating room. There is the presumption
that fundamental surgical principles, nuances of anatomy, and
surgical technique can be learned through observation.
However, there is a growing body of opinion that observa-
tional learning has its limits, and experiential learning results
in a quicker assent to competency. There was also a great deal
of technical learning that occurred when more senior trainees
helped junior trainees through an operation. As was discussed

earlier, the opportunities for independent operating have
greatly diminished. This may ultimately have a negative effect
on technical skill acquisition unless ancillary operative expe-
riences are provided. In essence, we cannot afford to lengthen
the learning curve of surgical procedures. The learning curve
can be considered as a graphic representation of the relation-
ship between experience with a procedure and an outcome
variable such as operative times or complication rates.9

A common feature of the curve for most procedures is that
improvement occurs more rapidly during early experience.
This is usually imbedded within the residency training; how-
ever, new techniques such as the evolution of minimally inva-
sive surgery required practicing surgeons to learn these
techniques without the benefit of the gradual and graded
acquisition of skills under the tutelage of experienced surgeon
mentors that occurs within residency.8 This is one of the
greatest challenges in surgical education.

One method to alter learning curves for surgical procedures
is to shift some the training from the traditional environment
of the operating room into an “ex vivo” laboratory. In so
doing, there may be great promise in the deployment of sur-
gical simulations. For more than 25 years, pilots for both
industry and the military have had a significant part of their
early training using simulation techniques. Simulators repro-
duce the cockpit of an aircraft, including the instrumentation
and controls with a simulated visual field out the front win-
dow. Whereas the early simulators provided little more than
instrument controls and a gray visual field, current training
simulators are much more realistic and have become an essen-
tial element of pilot training. These simulators not only have
enhanced visual effects but also provide the tactile sensation
and feeling of change in altitude. In so doing, many flight
situations can be reproduced, such as a smooth take off,
turbulent air, or a rough landing. Pilots can become very
familiar with a new aircraft and can have extensive practice
with controlling the aircraft in a variety of situations, prepar-
ing them to handle most situations that would be encountered
before their first flight. Many pilots believe that current sim-
ulators are very realistic and serve as significant preparation
for actual flight. However, although realistic scenarios can aid
in training optimal pilot behavior in emergency situations,
high technology and automation have not been able to signif-
icantly improve flight safety in the last two decades.8 The
main cause of aviation accident was and is human error.
Therefore, the most powerful tools to reduce risks would deal
with the human operator on the flight deck including pilot
selection, training, and teamwork.9 This highlights the impor-
tance of M&M in surgery where human error, whether it be
judgment, technical, or process oriented is reviewed. Learning
from others’ experience may be the most valuable process in
preventing or solving similar problems for future patients.

Without a doubt, technical skills remain an essential ingre-
dient to the complete surgeon. But can technical abilities be
predicted before a prospective surgeon enters residency?
This longstanding question remains controversial, and data
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gathered to date are conflicting. Traditionally, the admissions
process in surgery has relied on past academic performance,
unstructured interviews, and a few personal references. The
use of psychometric testing to evaluate an applicant’s aptitude
for surgery has been recently summarized.10 The Association
of Surgeons in The Netherlands has incorporated psychomet-
ric testing for surgical training since 1983, and the Royal
College of Surgeons of Great Britain and Ireland has also con-
sidered taking this step.11 The predictability of aptitude test-
ing for successful completion of pilot training has been
validated in the British Royal Air Force using a battery of
tests relevant to being a pilot.12 This analogy could be extrap-
olated not only for surgical residency selection, but even for
practicing surgeons, where demonstration of competence may
include psychometric performance which will be used to
obtain credentials for certain procedures such as advanced
laparoscopy or even incorporated into the new concept of
maintenance of certification.

Minimally invasive surgery has introduced a new and
unique set of psychomotor skills for a surgeon to acquire and
master. At a meeting of the American College of Surgeons in
New Orleans, 2001, 195 surgeons who had completed more
than 50 laparoscopic operations participated by performing
tasks designed to test psychomotor and not cognitive skills.13

It was shown that between 2% and 12% of surgeons per-
formed more than 2 standard deviations from the mean and
some had performed 20 standard deviations from the mean.
Studies like this may form the methodologic foundation for
establishing criterion levels and performance objectives in the
objective assessment of the technical skills component of
determining surgical competence.13

Patients want to receive care and operations that reflect the
newest technology and yet they do not want to be a part of a
surgeon’s learning curve. This desire presents a dilemma for
the training and practicing surgeon. How can experienced
care be provided to patients without gaining the experience by
operating on patients? To address this issue, many residency
programs in surgery today have begun to develop a Skills
Training Program. There are many examples of excellent sur-
gical training centers throughout the world. In general, labo-
ratory curricula parallel training via graded responsibility in
the operating room. Interns begin with the simple basics of
suturing and knot tying. At each year level, there are skills
that must be demonstrated for satisfactory performance and
completion for that year. In a prospective, randomized trial
done at the University of Texas Southwestern Medical Center,
second and third residents were randomized to receive formal
laparoscopic skill training with a control group.14 Baseline
performance was assessed. The trained group achieved
significantly greater adjusted improvement in video-trainer
scores and global assessments of operative performance com-
pared with controls. In this study, intense training improved
video hand–eye skills and translated into improved operative
performance. Other studies have also shown improved patient
outcome. At Jackson Memorial Hospital, a comparison of

non-laparoscopy trained gynecology residents was made with
residents who received six 4-hour sessions of committed
didactic, and bench instruction using inanimate models.15

Residents with training performed operations in less time, had
less blood loss, shorter hospital stay, and less conversions
than the control group. Even experienced surgeons benefit
from skills training. In a study to evaluate the validity of
laparoscopic performance using one of three simulators, it
was found that years of experience directly correlated with
skills rating and competence ratings.16 Task speed and overall
performance increased with experience. This suggests that
even expert surgeons can show significant improvement with
simulation.

In addition to these studies, others have also shown that
technical skills are improved with a skills curriculum.17–19 The
durability of the training effect has been variable. Some have
suggested that after training with laboratory bench models per-
formance improvements are durable.20 However, Anastakis
and colleagues21 failed to demonstrate that training on a core
procedure in a single session has a sustained effect after
2 years. Similarly, Sedlack and Kolars22 found no advantage
to simulator training for colonoscopy after performance of
30 procedures. Although advantages were limited to early
procedural experience, this enhanced early learning curve
may allow training faculty to be more efficient with their time
and may provide a safer early experience for patients.

Summarizing a growing body of literature, it would seem
at present that the report card on simulator training is mixed.
It seems to have its major benefit for novice learners, dura-
bility of effect is an issue, and results to date have not been
validated in large-scale studies. However, as computing
power inexorably augments, and as the price of simulation
equipment decreases, it is our prediction that in the future,
most if not all surgical training programs will be devoting a
substantial amount of curricular time to technical training
using simulators.

Educational Challenges

The structure of Graduate Medical Education is changing dra-
matically. For example, in the United States, in 2003, the
Accrediting Council for Graduate Medical Education
(ACGME) approved new duty hour standards for all accred-
ited programs including an 80-hour weekly limit, rest periods,
and limits on continuous duty hours. This reflects a world-
wide trend to a reduction in workweek in general, and the sur-
gical workweek in specific. In part, this has been a result over
concerns of medical errors related to sleep deprivation. All res-
idency programs had to comply with this regulation by July 1,
2003. The greatest impact from this has been on first-entry res-
idency programs, such as General Surgery and Internal
Medicine. However, many of the subspecialties have been
impacted as well. Residents who take home call are allowed to
work the following day. However, there is a 10-hour interval
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required between the time the resident was last in the hospital
and when he or she may return to work. The main issue that
arises from this situation is how residents will be able to
obtain the volume of experience previously encountered
before the current restrictions placed on the time in which the
resident can participate in patient care. This reality will force
us to rethink our curricula, especially with a view to dimin-
ishing hours spent on “pure service requirements.” It may also
force us to depart from a long-held surgical tradition that
aspiring surgeons need a broad base of experiences, opting for
a more focused approach to training.

The ACGME is placing increasing emphasis on educa-
tional outcomes in the accreditation of residency programs.
To accomplish this, the so-called Outcome Project was initi-
ated. The current model of the accreditation captures the
potential of a GME program to educate residents by focusing
on structure and process components. The ACGME currently
measures a program’s potential to educate by determining
compliance with existing requirements, such as educational
objectives, an organized curriculum, biannual evaluation of
the residents, resident evaluation of the program, demonstra-
tion of scholarly activity, and monitoring of resident work
hours. Rather than concentrating only on the assessment of a
program’s potential to educate, the future for GME as envi-
sioned by the Outcome Project emphasizes a program’s actual
accomplishments through assessment of program outcomes.
Instead of documenting that there are educational objectives,
documentation must reflect that the resident achieved learn-
ing of these objectives. One mechanism the ACGME has used
to assess this change is to identify learning objectives related
to the general competencies, and using outcome data to facil-
itate continuous improvement of both the resident and resi-
dency program performance.

The first major activity of the project was identifying six
general competencies for residents. These were identified by
attention to how adequately physicians are prepared to prac-
tice medicine in the changing Healthcare Delivery System.
Six general competencies were endorsed by the ACGME in
February 1999. The six general competencies are:

● Patient care
● Medical knowledge
● Professionalism
● Systems-based practice
● Practice-based learning and improvement
● Interpersonal and communication skills

The shift from emphasis on structure and process compo-
nents to that of outcomes is a gradual transition. The ACGME
acknowledges that the need for evidence of structures and
processes will not disappear but will gradually become less
critical to the overall accreditation process. Over the next few
years, programs are expected to phase in assessment tools that
provide useful and increasingly valid and reliable evidence
that residents achieve competency-based educational objec-
tives. At present, the RRC expects to observe progress in

teaching and assessing the competencies. To begin to imple-
ment this shift in emphasis from structure and process to edu-
cational outcomes, a program must become familiar with the
components from the outcome project and review the basic
principles of sound educational evaluation. Learning out-
comes and objectives must be developed to reflect the general
competencies. Then the program’s current assessment must
be aligned with the competency-based learning objectives.
The goal of this Outcomes Program is to provide a better
measure of the quality of the educational program. It is
believed that by measuring the product instead of the process,
a more complete measure of the quality of the education
received from that program will be measured. The availabil-
ity of the educational outcomes-based data is necessary to
inform discussions with policy makers and others who have
become increasingly focused on issues related to funding for
medical education and most recently on patient safety. It is
now incumbent upon medical educators to demonstrate the
effectiveness for educational programs and to be accountable
for the education that we provide.

Surgical education has become increasingly complex with
governmentally regulated limitations on the time available for
learning and gaining experience occurring throughout the
world. At the same time, there are augmented demands for
outcomes and educational review. To meet this challenge, we
believe that we need to incorporate strategically designed
curricula to ensure comprehensive training is achieved.

New Directions

Strategically Planned Curricula

The 20th century saw little change in surgical education until
the last decade. Over the last 10–15 years, there have been
sweeping changes in the advancement of knowledge, devel-
opment of new surgical techniques, and requirements by
which we must educate residents. The question is how do we
teach residents more information, more complex surgical pro-
cedures, which are both diagnostic as well as operative and
accomplish this in less time? The answer may be forthcoming
with the adoption of strategically planned curricula.

The tenets of a strategically planned curriculum include the
following elements:

1. A restructuring of the education system to one that is
modular, each module linked to specific objectives,
including: cognitive knowledge, clinical skills, judgment,
technical surgery, ethics, professionalism, and evidence-
based training.

2. A linking of objectives to an appropriate curriculum that is
characterized by the following: ensuring that most if not all
competencies developed during residency training relate
directly to the desired career outcome; an adherence to the
principles of residency training as outlined in regulatory
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bodies such as the ACGME; that the curriculum is popu-
lated to the fullest by activities aimed at satisfying specific
educational objectives; that it is learner-based; that it makes
liberal uses of technology such as Web-based curricular
materials, access to point of care (wireless) information,
and a focus on providing data for evidence-based decision
making and that it reestablishes anatomy as a backbone of
surgical teaching, and includes cadaver dissection, prosec-
tion, and the use of virtual reality–based anatomy training
models.

3. Dramatically changing the pace of technical skill acquisi-
tion by: developing a “pre-program” of basic skills focus-
ing on technical skills fundamental to surgery; dramatically
ramping up skills laboratory (ex vivo) practice, using vir-
tual reality models, cadavers, surrogate tissue, and inani-
mate training models; developing programs of structured
and deliberate practice; placing a premium on participatory
learning as opposed to observational learning; maximizing
the number and focus of real-world operations performed
by residents and ensure that all learners are actively
engaged in each real surgical opportunity; maximizing
each “real” patient experience by the use of preoperative
technical sessions, by videotape review of self and experts,
and by debriefing sessions; developing specific teaching
teams for each module; developing programs of faculty
development for teaching surgeons; creating a link of fac-
ulty compensation to educational deliverables; and maxi-
mizing the opportunities for resident involvement in
surgery by strategic scheduling initiatives.

4. Diminish wasted time during residency (educational dead
space) by: eliminating or minimizing time wasted second-
ary to a hierarchical model; minimizing time wasted doing
noneducational activities; increasing support services,
increasing nurse autonomy, rationalizing calls, and opti-
mizing technologic solutions to service problems; critically
assessing the need for and the context of night call and seri-
ously addressing the issue of sleep deprivation.

5. Incorporate meaningful assessment into the day to day run-
ning of the residency program by: rigorous, reliable, and
regular assessment; liberal use of formative assessment;
linking evaluation instruments to goals, objectives, and
desired competencies; training the evaluators focusing
effort on performance-based evaluation systems; using a
diverse array of assessors, including self, other health pro-
fessionals, patients, peers, and faculty and documentation
of technical proficiency within a learning module by test-
ing for technical proficiency using sentinel cases.

An example of where we would have benefited from a
planned curricular approach to education is the field of mini-
mally invasive surgery. In 1987 the first laparoscopic chole-
cystectomy was performed. An explosion of laparoscopic
procedures with mixed results followed this. Procedures
performed primarily in one quadrant of the abdomen, with
small vessels or no vessels to ligate, and with either a small

specimen or no specimen became rapidly accepted as the
standard approach. Laparoscopic colectomy, which involves
all four quadrants of the abdomen, major named vessels
requiring ligation and division, retrieval of a large specimen,
and the necessity for an anastomosis has made the acceptance
of this technique slow. Difficulty with acquiring expertise in
other advanced laparoscopic procedures while still in a gen-
eral surgery residency remains challenging. Although basic
laparoscopic procedures have become standard, more
advanced procedures including gastric, splenic, and colorec-
tal operations have been difficult to acquire during general
surgery residency. The challenge facing colon and rectal
surgery residencies is how to incorporate the needed
number of required operative procedures with limitations on
learning time.

The American Board of Colon and Rectal Surgery has iden-
tified 17 categories of operative procedures. Residents who
display insufficient numbers in five or more categories are not
allowed to enter the certification process until they are able to
furnish sufficient case numbers to meet the requirements. As
the list submitted and certified reflects their year of training,
additional training would be required for a surgeon with five or
more deficiencies in order to meet this requirement. There has
been one resident who completed his training program with
insufficient numbers to enter the certification process. This
highlights the challenge of incorporating an increasing number
of requirements that must be met. The solution again involves
strategically planned rotations to ensure that residents are
able to meet the requirements from the American Boards of
Surgery, and Colon and Rectal Surgery.

Technology and Efficiency

Surgical education has entered a new area. The acquisition of
new information is fast outpacing that which can be absorbed
intellectually. We have gone from the problem in which the
difficulty was trying to identify information and acquire
knowledge, to the problem of having so much information
that the volume is overwhelming. We must rely on techno-
logic advances.

For example, there may be efficiencies that can be gained
by computer-based training (CBT). However, only a few stud-
ies have assessed the efficacy of CBT with traditional meth-
ods of surgical skills training. Summers and colleagues23

randomized 69 medical students into three groups for basic
skills instruction: a group learning through didactic methods,
a group learning through watching videotapes, and a group
learning through CBT. All of the material contained the same
pictures, text, and audio. There were no differences between
the groups before training. After training, the didactic group
scored higher on multiple-choice examination. However, the
videotape and CBT groups demonstrated statistically signifi-
cant enhancement of technical skills compared with the
didactic group. After 1 month, a calculated performance
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quotient revealed statistically significant improvement in only
the CBT group. CBT was considered as effective as and pos-
sibly more efficient than traditional methods for basic surgi-
cal skills training for medical students.

For a vast array of knowledge, ready retrieval with a device
such as a handheld device that can be carried in a coat pocket
may provide the answer. Currently, about 15% of physicians
in the United States use personal digital assistants (PDAs) for
medical purposes. A trial was conducted at the University of
Kentucky, Lexington, KY, to evaluate the impact of PDAs in
the general residency program.24 At the start of the 2001 aca-
demic year, all of the general residents were given a PDA with
Pocket®Word, Pocket Excel®, and Internet Explorer®, pre-
installed and equipped with SIR IrDA infrared port. No train-
ing was given. Seven months later, the residents were queried.
Seventy percent of residents reported that they used the PDAs
frequently or very often. Most of the residents thought they
would continue using them in their practice after graduation.
Live broadcast of laparoscopic surgery to handheld comput-
ers has been performed.25 A live laparoscopic splenectomy
was transmitted live to eight handheld computers simultane-
ously through the institution’s wireless network. This tech-
nology allows delivery of information to geographic sites
remote from the actual event. We would envision that the sur-
gical residency of tomorrow would have a bank of procedural
videos that could be accessed remotely and viewed through-
out the institution, much in the same way a movie from a
menu can be selected in a hotel room. Residents could view a
procedure that they are going to perform to review the details
of the procedure just before the case.

Surgical education is changing and we must change to
enhance our educational effectiveness. In so doing, we can
continue to provide quality education for our residents so they
can become the outstanding surgeons that our patients
deserve. Notwithstanding the many challenges articulated in
this chapter, the commitment to teaching by our academic
surgical community remains strong. With rigorous analysis
and improvement of our curricula, with deployment of mod-
ern educational technologies, and with openness to educa-
tional innovations, we can meet the many challenges of both
present and future.
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56
Legal Considerations
Michael J. Meehan

The dawn of the twenty-first century brought with it many of
the same legal challenges for physicians, including colon and
rectal disease practitioners, as did the latter half of the twenti-
eth century. The ever-increasing frequency and often crushing
severity of malpractice claims and lawsuits, databank report-
ing, Web-based consumer claims data, new privacy require-
ments, increasing clinical demands, greater government
regulation and enforcement activity, and spiraling malpractice
premiums have caused many physicians to leave practice,
retire early, or relocate to more defendant-friendly lawsuit
jurisdictions. This chapter addresses issues related to these
concerns—from communication to documentation, from prac-
tice to research—as they relate to colon and rectal surgeons.

Medical Malpractice

Elements of Malpractice

In July 2003, a 12-day courtroom trial occurred in Seattle,
Washington. The plaintiff, a married 53-year-old computer
salesman, had presented to his family physician with rectal
bleeding and a painful anal lump with the appearance of a
hemorrhoid. When the condition did not improve with treat-
ment, the patient was referred to a general surgeon. After
evaluation, the surgeon concluded that the patient had a hem-
orrhoid and recommended a hemorrhoidectomy. The patient,
saying he thought the condition was improving, declined the
procedure. The surgeon informed the patient that a hemor-
rhoidectomy would be indicated if the condition did not con-
tinue to improve and resolve. The patient next returned to the
surgeon 4 months later, at which time a hemorrhoidectomy
revealed advanced anal cancer. The patient received
chemotherapy and radiation, developed impotence, and suf-
fered two recurrences of the cancer, from which he was
expected to die. The patient-plaintiff filed a lawsuit against
both the family physician and the general surgeon contending
that earlier diagnosis would have resulted in less extensive
treatment and a prognosis of survival from the cancer. The

defense argued that both the family practitioner and the
general surgeon acted appropriately and that an earlier diag-
nosis would have made no difference in the treatment or the
outcome. Fifteen medical and surgical experts were used in
the case. The pre-suit demand of $2.75 million had been met
with an offer of $125,000. At trial the plaintiff asked the jury
to award $7 million. The defendants requested a defense ver-
dict. The jury found in favor of the defendants and awarded
no money.1

The elements that must be proved by a plaintiff to prevail
in a medical malpractice case are determined by the laws of
the various states. Thus, in this case, the verdict was governed
by Washington state law. In general, medical malpractice is
established when it is proved, by a preponderance of the
evidence, that a patient sustained an injury as a result of an act
or omission of a physician or surgeon that would not have
occurred had the physician or surgeon exercised ordinary
skill, care, and diligence.2 What a “physician or surgeon of
ordinary skill, care, and diligence would or would not have
done under like or similar conditions or circumstances” is
called the standard of care. Family practitioners and surgical
specialists, as in the Washington case described above, are
usually held to different standards of care, depending on vari-
ations in state law. The standard of care for a physician or sur-
geon in the practice of a board-certified medical or surgical
specialty should be that level of care expected of a reasonable
specialist practicing medicine or surgery in that same
specialty, regardless of geographical considerations or
circumstances.3 Negligence occurs when the care falls below
the standard of care. A case can include single or multiple
allegations of negligence.

When negligence is proved in the courtroom, the departure
from the standard of care must also be a proximate cause of the
injury to the patient for the plaintiff to prevail. Thus, there
must be a cause and effect relationship between the care and
the harm. For there to be a plaintiffs’ verdict, the jury must
believe that 1) there was a departure from the standard of care,
and 2) that the departure from the standard of care was a cause
of the patient’s injury. For the defense to prevail, the jury must
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believe that either 1) or 2) above were not proved by a pre-
ponderance of the evidence—or that neither were proved.

Both of these issues were actively debated in the
Washington case. 1) The recommendations, treatment, and
decision to defer a hemorrhoidectomy were contested by both
sides; 2) whether the cancer had metastasized before the
critical involvement of the doctors was also argued. (If
the cancer had metastasized before physician mismanage-
ment, if any, then even a timely hemorrhoidectomy would not
have changed the outcome or treatment—so physician mis-
management could not have logically been the cause of the
patient’s injuries).

In some cases, the defense attorneys will concede on item
1 above—negligence, if they think they cannot prevail on item
1 but if they think they can prevail on item 2—causation. Such
a strategy may be challenging. Consider the following case
tried to a Savannah, Georgia, jury in November 2001 in which
defense attorneys conceded negligence and tried to convince
a jury that the plaintiff was entitled to receive an award, but
that the amount sought by the plaintiff exceeded that to which
he should be entitled. The plaintiff had suffered a rectal tear
when thrown from his vehicle during an automobile accident.
The trauma surgeons who tried to repair the tear negligently
closed the proximal end of his colon and matured the distal
end as the stoma. As a result, he suffered a complete obstruc-
tion of his digestive tract for 7 days and developed a massive
infection, causing the loss of approximately 70% of his
abdominal wall. He was left with massive scarring, no
abdominal muscles, only a thin layer of skin covering his
intestines, and the prospect of constant diarrhea for the
remainder of his life. The defendants conceded that the sta-
pling procedure was improperly performed, but they disputed
the extent of the patient’s injuries that was alleged by the
plaintiff’s attorney, including more than $1.2 million arguably
representing the present cash value of the patient’s future lost
income. The jury was not asked whether the trauma surgeons
had committed negligence, but rather whether all of the
injuries complained of were caused by the negligence
(whether too much money was being claimed for the injury).
Ultimately, the jury awarded the plaintiff $6.25 million.4

Recurring Malpractice Themes

A study of medical malpractice cases involving colon and rec-
tal disease involved a retrospective review of all cases tried in
the federal and state civil court system over a 21-year period
from 1971 through 19915 remains instructive today. The study
identified 98 malpractice cases over that period of time from
a computerized legal database. The 98 cases included 103
allegations of negligence. The nature and frequency of allega-
tions were as follows:

● 43%: Failure to timely diagnose disease (principally cancer
and appendicitis)

● 24%: Iatrogenic colon injury

● 15%: Iatrogenic medical complications during diagnosis or
treatment

● 10%: Sphincter injury with fecal incontinence from anorec-
tal surgery or midline episiotomy

● 8%: Lack of informed consent (usually regarding extent of
procedures or endoscopy)

Recent commentators have cautioned about patients who
present with fully developed cancers within 4 years of
colonoscopies that apparently cleared the colon of neoplasia.
The concern expressed is that the presenting patients may
assume their colonoscopies were negligently performed,
despite legitimate alternative explanations.6

A study reviewing 38 malpractice claims against radiolo-
gists performing contrast examinations of the colon between
1985 and 1994 revealed the following major allegations: fail-
ure to diagnose resulting in delay in treatment and death, and
colon perforation attributed to improper performance.7

Risk management suggestions relevant to colon cancer
screening include using authoritative screening guidelines,
documenting informed consent and refusals, assessing family
histories, recommending that family members of at-risk
patients be contacted, repeating sigmoidoscopies and colono-
scopies when the preparation is inadequate, and documenting
both cecal intubation and careful withdrawal techniques.8

Lawsuit Stress

Most physicians experience stress when their professional
care and judgment are criticized in a public lawsuit. The ini-
tial stressor typically occurs when the claim letter, legal com-
plaint, or insurance company notice arrives in the mail. The
simple reality is that your chosen profession frequently lends
itself to the frustrations and anxiety of litigation. Anger,
uncertainty, and even depression are common symptoms
among physician defendants. These emotions can be espe-
cially intense in those individuals sued for the first time.

Communications with your attorney are confidential and
are protected by a privilege similar to the physician–patient
privilege. Attorneys representing physicians usually advise
their clients not to discuss the case with others for fear of los-
ing the protections available through the attorney–client priv-
ilege. The tension and vulnerability that you may feel about
being sued may be exacerbated by this inability to seek emo-
tional comfort by discussing the case with colleagues and oth-
ers. It is common to feel isolated—to assume that colleagues
and even subordinates are talking about you and your lawsuit.
It is important to place your predicament in perspective; many
of your colleagues have been in the same situation before you
and others will be in the future.

If you are involved in a claim or lawsuit and are experi-
encing any of these normal reactions to litigation or the threat
of litigation, you should have a candid conversation with
your attorney, risk manager, and/or insurance company
claims representative. Many insurance companies and



medical institutions provide resources for defendant physi-
cians that enable them to discuss their lawsuit and their feel-
ings of uncertainty and isolation with counselors or
colleagues in a protected manner. Conversations with psy-
chotherapists are generally privileged and not admissible in
the courtroom as evidence in the case. Remember that your
emotional stability is critical to the successful defense of the
litigation. You serve yourself best by sharing your feelings
with your attorney and asking him or her for a way to receive
emotional coaching throughout the stress of the lawsuit and
afterward as well.

Informed Consent

Informed consent is a patient’s agreement to a medical proce-
dure or other treatment after the person has been informed 
of the likely benefits, significant risks, and the alternatives of 
the treatment. The failure of a physician to obtain proper
informed consent is often cited as a major component of med-
ical malpractice litigation. In reality, few cases are prosecuted
exclusively on the issue of informed consent, and juries do not
customarily award damages solely for a lack of informed
consent. Most malpractice lawsuits, however, contain a sup-
plementary allegation that informed consent was not
obtained. The informed consent discussion is at the heart of
physician–patient communication and is usually an important
component in the defense of the main medical or surgical
issues in every case. You do not have to wait until the day of
or the day before the procedure to obtain informed consent. 
A study involving 60 patients who underwent either colono-
scopies or esophagogastroduodenoscopies revealed that
patients remember essentially the same information whether
consent is obtained immediately before a procedure or several
days earlier.9 The physician should discuss the procedure or
treatment with the patient and obtain and document informed
consent as close to the date of the procedure or treatment as
reasonably possible, e.g., within days to several weeks.
Allowing the patient some time to reflect on the risks, bene-
fits, and alternatives before consenting is an ideal practice,
depending on the urgency of the proposed treatment and the
complexity of the patient’s decision.

Obtaining Informed Consent

Obtaining informed consent is primarily a physician obliga-
tion. Nurses and other nonphysicians are not normally
responsible for failing to obtain informed consent,10 because
they lack the requisite legal capacity to fully inform patients
of issues on which only a physician is licensed to advise.
Hospitals, the typical employers of such professionals, do
have an obligation to maintain an effective informed consent
process within their institutions. Lack of informed consent
claims may be successful if hospitals breach hospital stan-
dards and other duties imposed by law, e.g., whereby a patient

is injured by an experimental procedure without being
advised of the experimental study.11

Obtaining a patient’s informed consent involves more than
securing a patient’s name on a form. It is a communication
process in which the physician should discuss the following
information with the patient12:

● The patient’s diagnosis, if known
● The nature and purpose of the proposed treatment or proce-

dure
● The risks and benefits of a proposed treatment or procedure
● Alternatives (regardless of cost or insurance coverage)
● The risks and benefits of the alternatives
● The risks and benefits of not receiving or undergoing the

treatment or procedure

Patients should be given the opportunity to ask questions and
have their questions answered.

Proving a Case of Lack of Informed Consent

Depending on variations in state laws, plaintiff attorneys typ-
ically must prove the following elements to establish a prima
facie case of lack of informed consent by a physician:

● The physician failed to disclose to the patient and discuss
the material risks and dangers inherently and potentially
involved with respect to the proposed therapy, if any.

● The unrevealed risks and dangers which should have been
disclosed by the physician actually materialize and were the
proximate cause of injury to the patient, and

● A reasonable person in the position of the patient would
have decided against the therapy had the material risks and
dangers inherent and incidental to the treatment been dis-
closed to him or her before the therapy.13

Whether risks are material is normally an issue decided by a
jury.14 Juries are often instructed that risks are normally con-
sidered to be material if a reasonably prudent person would
attach significance to the risk in deciding whether or not to
accept the treatment. A risk that is either severe, such as
death, or frequent are usually risks that are considered mate-
rial. Some states regulate the specific information that must
be conveyed to patients. Other states leave the determination
of materiality to judges and expert witnesses. You should
become familiar with the informed consent laws in the state
where you practice. Withholding material risks from patients
for cultural, ethnic, or paternalistic reasons is not acceptable.

Documentation of Informed Consent

Informed consent is usually documented with formal consent
forms requiring the patient’s signature. Nearly all hospitals
require the use of consent forms for inpatient procedures to
comply with applicable law. This is done to abide by the stan-
dards of the Joint Commission on Accreditation of Health
Care Organization,15 and to facilitate patient education of the
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treatment information. Proper informed consent is a process
and not just a form. Forms can be challenged and criticized in
the courtroom. A form containing errors, or one that is
incomplete, can distract a jury from the real issues involving
informed consent.

Claims of lack of informed consent are most successfully
defended when a jury is persuaded that the physician had a
meaningful conversation with the patient. In addition to
a consent form, a chart notation made by the doctor, in the
doctor’s own words or handwriting, is usually very helpful.
A jury that believes that the physician never saw the patient,
or had a brief or cursory discussion with the patient, may
become more inclined to decide that a surgeon departed from
the standard of care in performing the procedure. Producing a
diagram that was drawn for the patient to explain the proce-
dure can be persuasive for jurors. Similarly, patient informa-
tion sheets or pamphlets are effective communication devices
and serve well in the litigation defense.

Listen carefully to your patients’ questions. Answer ques-
tions in a friendly but candid manner. Note in the chart the
presence of any family members who are present for the
informed consent discussion.

Patients who are minors—usually those less than 18 years
of age—may not normally consent for themselves. There are
limited exceptions to that rule, e.g., patients who are living
apart from their parents, or patients who are sufficiently
mature to provide consent. Regardless of a minor’s emanci-
pation or maturity, it is wise to always obtain parental or cus-
todial consent for elective procedures performed on minors.
In addition to creating potential liability, the lack of parental
or custodial consent for elective procedures involving a minor
may result in the lack of a binding contract enabling you or
the hospital to receive payment for services.

Documentation

A patient’s medical record is often the star witness in any med-
ical malpractice lawsuit. The medical record is the one witness
whose memory never fades. When you are involved in a law-
suit alleging medical malpractice, it can be your best friend, or
it can be your worst enemy. Make it your best friend.

Defensive Charting

“If it’s not documented, it didn’t happen.” This adage serves
as a good rule of thumb for all caregivers. Professional com-
prehensive charting conveys the appearance of professional
and comprehensive care—not only to a jury but also to a
plaintiff’s attorney who is reviewing records and deciding
whether or not to pursue a claim.

Chart notations need not contain overwhelming details to
be helpful in the courtroom. A good defensive chart notation
contains information that can deflect practical and obvious
criticisms that may be made of the healthcare team or the

writer of the note. Examples of concepts to consider inserting,
when applicable, include the following:

● Descriptions of bedside visits, especially when the physi-
cian has been paged multiple times

● When you were with the patient and what you did
● Your thought process and differential diagnosis
● Presence of family members
● “Patient states that she understands a change in bowel habits

should be reported”
● “Patient refuses colonoscopy because . . .”
● “Patient not able to perform fecal occult blood test because . . .”

Etiology Speculation

The charting of speculative opinions can be as damaging as
charting too little information. Not uncommonly, one member
of the medical team speculates as to the etiology of an adverse
event, and the speculated etiology is adopted as fact by other
members of the healthcare team.

Example: Physician undertakes a second-look laparotomy to rule out
recurrence of cancer. During the procedure, the bladder and bowl are
perforated, but the perforations are identified and repaired intraoper-
atively. A bowel leak, however, is detected 3 days later. A second-
year resident records in the medical chart, “Iatrogenic perforation
resulting in sepsis.” This reference is repeated by two attendings on
other services.

The perforation may have been iatrogenic or spontaneous.
The unconfirmed presumption in the medical chart that the
bowel leak occurred during the procedure, when repeated by
others in the medical record, often becomes a “reality.” That
“reality” may become insurmountable in the courtroom, even
when expert review leads to the opinion that the perforation,
in retrospect, was clearly spontaneous.

Everything written in the medical chart is critical. Key
phrasing and excerpts are often highlighted and/or enlarged
onto exhibit boards for juries to see. Remember that causation
is one of the four elements of medical malpractice, and it is
frequently the most difficult of the four elements for the plain-
tiff to prove.

● ALERT!—Iatrogenic means “caused by manner or action
of physician, not by medical treatment.” Use this word only
when you are sure it is applicable.

The law does not require that physicians always be correct in
their decisions and treatment of patients. Rather, it requires
reasonable and prudent care. A good chart notation will
reflect a physician’s attention and thought process, even if the
diagnosis turns out to be incorrect.

Plaintiff’s Preclaim Review

Plaintiffs’ attorneys are usually paid on a contingency fee
basis, i.e., they receive a percentage of the amount recovered.
Experienced plaintiffs’ attorneys conduct a review of a
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potential client’s medical records before agreeing to file a
lawsuit. Because most medical malpractice cases are tried
before juries (as opposed to judges), attorneys representing
patients look for flaws in medical record documentation that
can be exploited at trial. For example, a physician’s criticism
of a colleague in a medical record is more desirable to show-
case before a jury than complicated medical facts. Although
differences of opinion are expected to occur occasionally,
conflicts with colleagues that appear in the medical records
are best limited to honest disagreements that are relevant to a
patient’s course of care.

Other items that attorneys and their reviewing physicians
look for are missing laboratory reports, missing radiology
interpretations, or the results of any tests or procedures that
were ordered but not present in the chart. Multiple page
attempts by the nursing staff that go unanswered are also
fertile ground for review and focus.

Example: Elderly male patient with debilitating back pain underwent
spinal surgery. He was taking anticoagulation medications because
of a mechanical heart valve. Postoperatively he developed a
hematoma at the base of the spine. In response to complaints of pain,
he was seen three times by a house officer who did perform appro-
priate examinations but who neither stopped the patient’s heparin nor
ordered a magnetic resonance imaging. Permanent paralysis and
urinary and sexual loss ensued.

A plaintiff’s lawyer would be immediately drawn to nursing
notes stating that multiple page attempts were made and that
no corresponding notes were made by any physician respond-
ing to the pages. The attorney may immediately assume that
he or she can prove in the courtroom one of the following
potential scenarios: 1) no physician ever responded to the
pages; 2) a physician did respond but the response was not
timely; or 3) a physician responded but did not conduct a
proper examination.

In this example, a comprehensive chart notation by the
house officer, reflecting the thought processes and the extent
of the examinations, may obviate a claim, a verdict, and tens
of thousands of dollars in legal fees.

Record Tampering and Deception

Improper alteration of the medical record is grounds for puni-
tive damages and may result in loss of licensure. It should
never be done. Postevent recording in a medical record should
be done with proper disclosure of the timing and reason for
the entry. Consider seeking the advice of risk-management
personnel or legal counsel before making such an entry.
Remember that your medical records are copied for multiple
reasons, including insurance, compliance, and quality-review
issues. Copies of any given patient’s medical records may
exist elsewhere, even at other healthcare facilities.

Plaintiffs’ attorneys routinely request copies of the same
medical records from multiple sources. This is done to ensure
that all records are gathered, and to determine whether dis-
crepancies exist among the various copies, e.g., a late entry on

one copy that does not appear on another copy. Color copying
and expert document and handwriting analysis are techniques
used to detect late or inappropriate entries. Evidence that a
physician intentionally altered a medical record to lessen his
or her own liability in a malpractice case is devastating and
can rarely be overcome.

Similarly, evidence that a surgical error was known to the
physician but concealed from the patient would almost
certainly flame juror anger and result in a significant adverse
verdict. Sponges, needles, and other “foreign objects” inadver-
tently left behind in the patient during surgery and later discov-
ered by X-ray should be immediately disclosed to patients. The
following 2003 Maryland case16 illustrates this point.

The plaintiff, a 49-year-old married grocer, with a long his-
tory of uncontrolled diarrhea and stomach pain diagnosed as
ulcerous colitis, presented to a colorectal surgeon for a total
proctocolectomy with a temporary ileostomy. The surgeon
performed ileostomy closure 90 days later, but the patient
experienced a return of her uncontrolled diarrhea and stomach
pain. She sought the advice of another physician, who discov-
ered via colonoscopy that half of her rectum remained after the
proctocolectomy. A new surgeon performed a second procto-
colectomy and removed the remaining portion of the rectum,
after which the patient made a full recovery. The plaintiff’s
attorney asserted that, although the first surgeon’s medical
notes indicated that he had incorrectly performed the proce-
dure, the surgeon failed to so inform his patient. The defendant
surgeon contended that it was an acceptable practice to leave
half of the rectum. Plaintiff’s medical expenses were $51,438.
After experts testified for both plaintiff and defendant, the jury
deliberated for only 1.5 hours before returning a verdict for the
woman and her husband in the amount of $591,438. The
award of such a significant sum on these facts in such a short
time suggests that the jury was angered by the facts.

Computerized Medical Records

Electronic medical records offer efficiencies and improved
medical quality for the healthcare delivery system. All patient
records, whether paper or electronic, are discoverable and
admissible in medical malpractice lawsuits. Physicians who
record entries in computerized medical records must become
familiar with the use of electronic medical systems and
should understand some dangers inherent in these computer-
ized systems. For example:

● BEWARE drop-down menus and checklists
● BEWARE prefabricated medical descriptors
● BEWARE prefabricated informed consent notations
● BEWARE easy click-on techniques

Not all patient evaluations and regimens can be preformatted.
There may be a natural tendency for caregivers to pick the
“closest” option in a menu of options as opposed to creating
their own text. Physicians should use “free text” whenever
necessary and appropriate. It is easier to explain and defend
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“your own words” in describing the care of a patient than the
words of a computer programmer who has written a menu of
typical patient diagnoses in drop-down menus or other coded
formats.

Communication

Adverse Events, Bad News, and Apologies

When an untoward and/or unexpected event occurs involving
a patient, communication is critical for quality care and for
responding to later claims of malpractice. First and foremost,
the patient’s medical needs must be promptly addressed.
Coordination of ongoing care, including consultation and
appropriate follow-up, is a critical first step.

As soon as practicable after the event, the patient and fam-
ily should be informed of the event and its potential conse-
quences to the patient. This communication should be
respectful and sympathetic. The discussion should be prelim-
inary to a more detailed conversation that should occur after
more facts are available. Without assigning blame or criticiz-
ing other practitioners, the patient and family should be
informed that the event occurred, the current and future con-
sequences of the event to the patient, and what steps have
been taken to address the patient’s medical condition. If the
underlying causes for the event are not yet known, care should
be taken not to speculate about those causes. The conversation
is best handled by a physician well known to the patient and
family, although circumstances may warrant placing others in
that role. Questions should be honestly and factually
answered. The patient and family should be told that addi-
tional information will be conveyed to them as it becomes
known, and that a more thorough discussion will occur within
a set period of time, ideally 24 hours.

It is usually advisable to contact a risk manager or in-house
legal counsel, if applicable, when the critical incident occurs
in an institution where such personnel are available.
Depending on institutional policy, risk managers or quality
management personnel frequently assist in the interactions
with patients and family. They will also begin any appropriate
administrative activity, such as initiating a sentinel event
analysis, notifying an insurance carrier, sequestering medical
devices or equipment, initiating an equipment analysis, and
reporting device failures to the United States Food and Drug
Administration (FDA). The administrative staff may also
wish to convene a risk management and/or quality manage-
ment review. Such reviews are typically protected from dis-
covery in a lawsuit under applicable state privilege statutes. It
is advisable for one member of the institutional team to be
designated as the liaison with the patient and family so that
consistent information is being delivered.

When additional facts are gathered and a better under-
standing of the event is known, a family meeting is advisable.
Ideally the meeting should occur within 24 hours of the initial

discussion with the family. The spokesperson should lead
the discussion. The patient’s attending physician, if not the
spokesperson, should be present. The information known
about the event, the anticipated medical consequences, and
the prognosis for the patient should be discussed.

Physicians and institutions should be willing to express
sympathy. An apology expressing sorrow that the patient
experienced the event may be appropriate but should be care-
fully worded, e.g., “We are sorry you have experienced this
complication.” In recent years, a number of prominent insti-
tutions have urged their physicians to say they are sorry for a
patient mishap. One reason is that such apologies may deflect
lawsuits. States such as Colorado, Oregon, and Ohio have
even enacted legislation immunizing various forms of apolo-
gies from courtroom use.17 Advice should be sought from
institutional or local legal counsel regarding the wording of
any apologetic statements.

At family meetings, the family members should have an
opportunity to ask all of their questions. They should be pro-
vided with the name and contact information of someone to
address additional questions that may arise later. The healthcare
team should anticipate questions about reducing or eliminating
medical bills and statements suggesting the possibility of a mal-
practice claim. Any questions about malpractice can be
deferred at that point with the explanation that institutional
legal counsel or an insurance representative will contact the
family if desired. Keeping in touch with the patient and family
spokesperson is critical during the next several days and weeks.

A senior member of the medical team, perhaps with the
assistance of risk management and/or legal counsel, should be
consulted in reviewing the chart and recording the events
involving the untoward incident. Details of the event and the
identity of personnel should be completely and accurately
recorded. All discussions with the patient and family mem-
bers after the incident should also be clearly described,
including the identity of persons present at the family meetings
and what was said.

Many patients and family members at this juncture are con-
sidering whether to seek the advice of a lawyer, and they may
be urged to do so by friends and other family members. Care
should be taken by all members of the healthcare team to pro-
vide a courteous, qualitative, and sympathetic continuity of
care and interaction with family members. Physicians and
other members of the healthcare team serve themselves and
their patients well by using this time to provide as positive
and supportive of an experience as possible for patients and
family members.

Electronic Mail

Because of the efficiencies associated with electronic mail
(email) communication, many physicians communicate with
both patients and other healthcare providers by using email.
Special care should be taken when using email that contains
patient-identifiable information.
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Clinicians may communicate with other clinicians and
patients by email. The Federal Health Insurance Portability and
Accountability Act (HIPAA) of 199618 (discussed later) pro-
vides regulation for electronic transmission containing protected
health information such as confidential medical information.
HIPAA provides that healthcare providers have in place appro-
priate administrative, technical, and physical safeguards to pro-
tect the privacy of protected health information (PHI).19 The
HIPAA regulations do not provide a specific regulatory scheme
for email communication, but they do require that providers
have procedures that limit disclosures of PHI to the amount rea-
sonably necessary to achieve the purposes of PHI disclosures.20

The Notice of Privacy Practices that providers give to their
patients must explain in a separate statement that the provider
may contact the patient to provide appointment reminders or
information about treatment alternatives or other health-
related benefits or services that may be of interest to the indi-
vidual.21 If this will be done by email, it is advisable to state
that in the Notice of Privacy Practices.

You may wish to inform your patients that email transmis-
sion involves privacy and security issues that may be of inter-
est to them. Patients may even be asked whether they wish
you to communicate with them by email or not. Email that is
sent to a patient’s business may be intercepted by the patient’s
business colleagues, and emails can be inadvertently trans-
mitted to unintended addressees. The Internet is not con-
sidered a secure medium for transmitting confidential data
unless both parties use encryption technology. These types of
warnings can be provided to patients who wish to communi-
cate with their physicians by email.

It is advisable for physicians to keep either paper or elec-
tronic copies of emails to and from patients that are relevant
to patient treatment. These email copies should be maintained
in the patient’s medical records just as traditional paper cor-
respondence would be.

Physicians may wish to include a Confidentiality Notice
that is preprinted at the bottom of email transmissions. A sam-
ple Confidentiality Notice appears below:

Confidentiality Notice: This email message including attachments, if
any, is intended only for the person or entity to which it is addressed
and may contain confidential and/or privileged material. Any unau-
thorized review, use, disclosure, or distribution is prohibited. If you
are not the intended recipient, please contact the sender by reply
email and destroy all copies of the original message. If you are the
intended recipient, but do not wish to receive communications
through this medium, please so advise the sender immediately.

Health Insurance Portability 
and Accountability Act

HIPAA provides national privacy protection for patients.
Administrative Regulations, encompassed in the Federal
Privacy Rule22 have been promulgated by the United States
Department of Health and Human Services pursuant to

HIPAA. The Federal Privacy Rule establishes minimum pri-
vacy standards for healthcare providers, health plans, and
healthcare clearing houses (referred to in HIPAA as “covered
entities”) to follow when using and disclosing patient-identi-
fiable PHI that they create or maintain. Generally speaking,
PHI is any information that is created (or received) and main-
tained by a covered entity related to the health or health care
of a patient (or payment related to the health care) that
directly or indirectly identifies the patient.23

The Federal Privacy Rule also requires compliance with
state laws that afford greater privacy protections than HIPAA.
Compliance with the Federal Privacy Rule was required on
and after April 14, 2003. All covered entities must have poli-
cies and procedures in place that demonstrate compliance
with the Federal Privacy Rule.

HIPAA provides that healthcare providers must make a good
faith effort to give each patient a Notice of Privacy Practices
that describes the privacy practices of the healthcare provider.
Patients must be asked to acknowledge in writing that they have
received this notice. Once a provider makes a good faith effort
to provide a Notice of Privacy Practices to a patient and gets the
patient’s written acknowledgement of receipt of the notice, the
healthcare provider may use and disclose PHI for reasons
related to treatment of the patient, payment for the patient’s
health care, and the healthcare operations of the provider
(TPO). Generally, physicians who are independent practition-
ers of the hospitals of which they practice are part of those hos-
pitals’ “organized health care arrangements,” enabling the
disclosure of PHI between the hospital personnel and the inde-
pendently practicing physicians. To use or disclose PHI for rea-
sons other than TPO or as otherwise permitted by law, a
physician must obtain an additional written permission from
the patient called an “authorization.”24 Clinical research, for
example, is not considered “treatment” and usually must be
separately approved by research subjects by signing an author-
ization. In many medical centers, authorizations for clinical
research are integrated into the consent form approved by the
institutional review board (IRB). The Federal Privacy Rule
requires that authorizations contain certain elements.25

HIPAA permits treating physicians to disclose to a patient’s
family members, other relatives, close personal friends, and
others identified by the patient any PHI that is directly rele-
vant to such person’s involvement with the patient’s care or
healthcare payments. Before making any of these disclosures,
a physician should either obtain the patient’s agreement to the
disclosure or reasonably infer from the circumstances that the
patient does not object.26

Research and Innovative Surgery

Research Versus Innovative practice

The emergence of evidence-based medicine has brought new
challenges to the academic medical community. Surgeons and
other physicians who serve as investigators in clinical trials
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are very familiar with the review and approval process of
IRBs—ethics committees established under federal law to
oversee the conduct of research. Many disciplines, especially
surgery, have evolved historically in an environment of unreg-
ulated innovation. It is often not clear when innovative ther-
apy crosses the line into the research arena.

The Belmont Report27 states that the distinction between
research and practice is blurred and that both often occur
together. Research is usually described in a formal protocol,
and departures from standard practice are not necessarily
“research.” The Belmont Report also states:

The fact that a procedure is “experimental,” in the sense of new,
untested, or different, does not automatically place it in the category
of research. Radically new procedures of this description should,
however, be made the object of formal research at an early stage in
order to determine whether they are safe and effective. Thus, it is
the responsibility of medical practice committees, for example, to
insist that a major innovation be incorporated into a formal research
project.

Regulation of the practice of medicine has historically been
the exclusive province of the state medical boards and other
state regulatory authorities. When medical practice crosses
the line into “research” involving “human subjects” or inves-
tigational drugs, devices, or other test articles, however, the
activity becomes subject to the regulation of the federal Office
for Human Research Protection (OHRP)28 or the FDA.29

“Research,” as regulated, is a systematic investigation, includ-
ing research development, testing and evaluation, designed to
develop or contribute to generalizable knowledge.30 “Human
subjects” are living individuals about whom an investigator
conducting research obtains data through intervention or
interaction with the individual or identifiable private informa-
tion.31 Traditional examples of research studies include
prospective industry-sponsored files.

Database Registries

In theory, physicians who engage in innovative treatment that
does not involve a systematic design, a research protocol, a
prospective intent to publish, or an investigational item are
not regulated by either OHRP or FDA. Over the past decade,
however, OHRP has expressed its view that the systematic
collections of data performed off-chart, especially if pub-
lished, may carry an implicit prospective intent and are con-
sidered research. These may include ongoing patient
registries, including outcomes data; tissue banks; static data-
bases, including ad hoc research from closed trials; and even
retrospective studies, including chart reviews, if a prospective
intent to publish was present.

In recent years, the OHRP has investigated a variety of
innovative techniques to determine whether or not the activ-
ities should have been prospectively reviewed by an IRB as
research. Examples are: 14 patients treated with fractionated
stereotactic radiosurgery for treatment of large arteriovenous

malformations before IRB approval32; publication of a retro-
spective chart review that was conducted without IRB
approval33; publication describing partial left ventriculec-
tomies performed in the management of patients with dilated
cardiomyopathy without IRB approval34; and fetal surgery
procedures.35 Many if not all of these scenarios involved pub-
lications that used research jargon and implied that a
prospective research trial had been conducted (without IRB
review and approval). In each of these investigations, OHRP
suggested that the applicable institution consider the devel-
opment of “innovative practice committees” or similar insti-
tutional vehicles to evaluate major innovative therapies.
Physicians, especially surgeons experimenting with minor
surgical modifications to accepted techniques, should use
care when authoring articles about clinical experiences that
did not involve “research” as defined above. When in doubt,
physicians are encouraged to consult with their local IRBs
for guidance.

Promotional Prohibitions

Physicians who conduct FDA-regulated research are prohib-
ited from representing in a promotional context that an inves-
tigational new drug, device, or other test article is safe or
effective (or otherwise beneficial) before it has received reg-
ulatory approval.36 Physicians should carefully review press
releases and other promotional disclosures prepared by com-
mercial sponsors or manufacturers before permitting their
names to be associated with such test articles before
approval.

Insider Trading

If you are involved in clinical trials for pharmaceutical com-
panies or biotechnology companies whose securities are pub-
licly traded, you may have certain obligations to protect the
confidentiality of sensitive information that you acquire. Your
duties may stem from not only being a company officer or
holding another fiduciary position, but also from being an
investigator or from serving on company advisory committees
such as scientific advisory boards, clinical trial steering com-
mittees, clinical trial executive committees, or data safety
monitoring boards. The securities laws widely prohibit fraud-
ulent activities of any kind in connection with the offer, pur-
chase, or sale of securities.37 The securities laws are the basis
for different types of government enforcement activities,
including investigation involving illegal insider trading.
Insider trading is illegal when a person trades a security while
in possession of material, nonpublic information, possibly
including information from medical research trials, in viola-
tion of a duty to withhold the information or refrain from trad-
ing in that security. “Tipping” other traders of such
information who then trade a security affected by the tip is
also illegal. So is acting on an illegal tip.
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Conclusion

In recent years, the demands and pressures on physicians and
surgeons have grown dramatically. Lawyer advertising and
malpractice awards and settlements are greater than ever
before. Web-based consumer awareness has increased the
knowledge base of patients. Government regulation and
enforcement activities have become more focused. Greater
understanding and awareness of legal and risk management
concerns is critical for healthcare practitioners facing these
challenges.
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Phosphatemia, 122–123
Phosphodiesterase inhibitors, 182, 185
Physical activities, 341–342
Pilonidal disease

abscess, 229
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806 Index



Prophylactic oophorectomy, 399
Prostate, Lung, Colon and Ovary Trail, 355
Protected health information (PHI), 792
Proteins, 374
Pruritus ani

conclusions on, 253
definitions of, 240
diagnosis of, 245–251
etiology of, 241–245
physiologic considerations for, 240–241
treatments for, 250–253

PSARP. See Posterior sagittal 
anorectoplasty

Pseudoobstruction, 71, 72
Psoriasis, 243
Psyllium (Konsyl; Metamucil), 159–160,

680
Puborectalis, 36–37
Pudendal nerve terminal motor latency

(PNTML), 36, 40, 53, 657
Pudendal neuralgia, 690
Pulmonary embolism (PE), 133
Pulmonary function, 695

Q
QRNG. See Quinolone-resistant Neisseria

gonorrhoeae
Quality of life (QOL), 448, 639, 695–696,

774–775, 776
QUASAR Collaborative Group, 438
Questran®, 250
Quinolone-resistant Neisseria gonorrhoeae

(QRNG), 258

R
Radiation, 440–441, 655–656

-associated fistulas, 211
-induced bowel injury, 615–617
therapy, 223, 344, 433, 489–490

Radiofrequency ablation (RFA), 472
Radiography, 148
Radionuclide

imaging, 91–93
transits, 54

Radiotherapy, 438–439, 440, 441–442
RAER. See Rectoanal excitatory reflex
RAIR. See Rectoanal inhibitory reflex
Randomized, controlled trials (RCTs), 764,

765–767
Rapid plasma reagin (RPR), 259–260
Rating Form of Inflammatory Bowel

Disease Patient Concerns, 775
RBRVS. See Resource-based relative value

system
RCA. See Right colic artery
RCTs. See Randomized, controlled trials
Rectal atresia (high atresia), 18, 718, 720
Rectal cancer

adjuvant therapy for, 439–443
advanced/locally recurrent

multimodality therapy for, 454–459
summary on, 459

clinical evaluation of, 405–408
conclusions on, 409
distant metastases of, 408–409
ERUS and, 106–107, 407–408
laparoscopy and, 703
locally advanced/recurrent, 450

preoperative evaluation/patient 
selection and, 451–452

resectability of, 452–454
summary on, 459

local/regional staging of, 406–408
surgical management of

anatomic/biologic issues with,
416–417
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Surgical techniques
for pilonidal disease

Bascom’s chronic abscess curettage as,
230–231

midline excision as, 230
midline pit excision (Bascom I) as,

230–231
secondary healing/unroofing as, 230

for postoperative genitourinary 
complications, 149–150

for rectovaginal fistulas, 217–221
Swedish Rectal Cancer Trial (SRCT), 

440, 441
Syphilis, 259–260, 609
Systemic lupus erythematosus (SLE), 602,

603–604

T
TAC. See Total abdominal colectomy
Tacrolimus. See Macrolide topical agents
Tailgut cysts, 502
Tapeworm, 614
TCAs. See Tricyclic antidepressants
Tegaserod, 685
TEM. See Transanal endoscopic 

microsurgery
Temovate®. See Clobetasol propionate

TEN. See Toxic epidermal necrolysis
Teratomas, 502–503
Terminal ileum, 590
TGF. See Transforming growth factor
Thiersch procedure, 669
Thiopurines, 557
Thoracic splanchnic, 23
TME. See Total mesorectal excision
TMP/SMX. See Trimethoprim-

sulfamethoxazole
TNF. See Tumor necrosis factor
TNM. See Tumor-node metastasis
Tofranil. See Imipramine
Topicort LP®. See Desoximetasone
Total abdominal colectomy (TAC), 681
Total colonic aganglionosis, 715–717
Total mesorectal excision (TME), 407

principles, 417–418
technique, 422

Total parenteral nutrition (TPN), 136
Toxic epidermal necrolysis (TEN), 610–611
TPC. See Proctocolectomy with ileostomy
TPN. See Total parenteral nutrition
T-pouch, 571, 572
Transabdominal rectus abdominus 

myocutaneous (TRAM), 508
Transanal endoscopic microsurgery 

(TEM), 365
classifications, 366
procedure for, 425, 427
studies, 429–430

Transanal excision, 425, 426
Transcoccygeal excision, 426–427
Transforming growth factor (TGF), 346
Transfusions, 120–121
Transit

colonic, 53–54
evaluation of, 53
small bowel, 55

Transsphincteric excision, 427
Trapped ovary syndrome, 147
Trauma ostomy complications, 331–332
Triamcinolone acetonide 0.1% 

(Kenalog®), 252
Triamcinolone acetonide 0.5%

(Aristocort®), 252
Trichuriasis, 614
Tricyclic antidepressants (TCAs), 29
Trimethoprim-sulfamethoxazole

(TMP/SMX), 607
Trypanosomiasis, 613
Tryptophan, 516
Tuberculosis, 607, 609
Tumor(s), 450. See also Presacral tumors

directed therapy, 518–519
gastrointestinal stromal, 302
localization, 703–705
neuroendocrine, 493
neurogenic, 503
osseous, 503–504

signet-cell/ring, 387
vaccines, 439

Tumor necrosis factor (TNF), 543
Tumor-node metastasis (TNM), 101, 

386, 489
Turcot’s syndrome, 375
Turnbull blowhole procedure, 632

U
UC. See Ulcerative colitis
UICC. See International Union Against

Cancer
Ulcerative colitis (UC), 546, 547

conclusions on, 563–564
contrast studies and, 77–78
IBD and, 393
laparoscopy and, 689–699
management of, 559–563
pathology of, 550–551
signs/symptoms of, 545
surgical management of

Brooke ileostomy as, 569
conclusions on, 579
continent ileostomy as, 570–571
elective v. emergency procedures in,

568–569
indications for, 567–568
IPAA as, 572–579
IRA as, 571–572

Ulcer prophylaxis, 133
Ultrasound, 549. See also Endoanal

ultrasound; Endorectal 
ultrasound

anal
equipment for, 51
indications for, 51
interpretations for, 51
techniques for, 51

history of, 101
three-dimensional, 112–113
transabdominal, 275
transrectal, 275
transvaginal, 312

Ultrasound tumor staging (uTNM), 101
Unroofing, 230, 231
Upper gastrointestinal, 591
Ureteral injuries, 144–146
Ureteral obstruction, 274
Ureterosigmoidostomy, 344
Urethral injuries, 146
Urinary dysfunction, 146
Urologic diseases, 276
U.S. Congress, 355
U.S. National Polyp Study, 355
UTNM. See Ultrasound tumor staging

V
VA. See Veterans Affairs
Vaccines, 439, 470
Vaisey index, 654
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Valisone®. See Betamethasone valerate
cream

Value relative to other codes (RVU),
730–731

Valves of Houston, 4
Vancomycin, 617–618
VATS. See Video-assisted thoracoscopic

surgery
VDRL. See Venereal Disease Research

Laboratory
Vegetables, 338–339
Venereal Disease Research Laboratory

(VDRL), 259–260
Venous thromboembolism

occurrence of, 133
prevention of, 125

Verrucous carcinomas, 494–495
Veterans Affairs (VA), 774

Vidarabine, 486
Video-assisted thoracoscopic surgery

(VATS), 473
Vienna classification, 545, 546, 585
Viral infections, 242
Vitamin

C, 342
E, 342

V-Y plasty, 234

W
Water, 24–25
WCE. See Wireless capsule endoscopy
Wexner index, 654
Whitehead hemorrhoidectomy, 166
WHO. See World Health Organization
Wireless capsule endoscopy (WCE), 550
World Health Organization (WHO), 29

Wound infections, 151–152
W-pouch, 578–579

X
X-rays

abdominal, 25, 275
chest, 121, 122, 446
plain, 547

Y
Yersinia, 607, 608–609
York-Mason approach, 210

Z
Zeasorb®, 250
Zonalon. See Doxepin
Zostrix. See Capsaicin
Z plasty, 234
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