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To Bobbie, my wife of more than 50 years, who has made many
sacrifices as the wife of a surgeon and without whom this work
would not have been completed.

To Sir Ian Todd, who supported my appointment as a Resident
Surgical Officer to St Mark’s Hospital in 1960, which determined
my career path in surgery.

To my mentors, the late Edward Wilson and the late Sir Edward
(Bill) Hughes, who were pioneers in colorectal surgery, master sur-
geons, prolific authors, innovators, and valued friends.



Books addressing the issues of colorectal surgery tend to take a familiar
format. Frequently multiauthored, especially for comprehensive presen-
tations on current status of the specialty, there are few single authored
texts available. As for this book by Mark Killingback, one is not aware
of any comparable treatises devoted to colorectal surgery. So what makes
this so unique? And what makes the acquisition and reading of this 
book so desirable? First, a certain amount of historical perspective. Until
this time—and one hopes for sometime yet to come—descriptions of
findings at operation, and what was done to correct them, have been 
considerably augmented—and clarified—by schematic diagrams. (The
reference to “sometime to come” is based on the emergence of the e-
chart and e-operative note which promises to make such documents
entirely paperless).

Dr. Killingback throughout his distinguished and prolific career has
practiced the habit of schematically representing his operations—after
the intervention—usually with captions. It is a practice he taught many
of us. This exemplifies the phrase “a picture is worth a thousand words.”
However in the course of time, he acquired the skills of an artist and so
converted basic line drawings into an art form.

Well, that is nice, you might say. But what does this offer over and
above a good photograph of the specimen or of the operative field? This
is the distinguishing point. Note how difficult it is to convey the spec-
trum of the disease or the extent of the difficulty of an operation or show
manifestations of a particular syndrome in a photograph—or even a con-
ventional line drawing! How does one adequately convey to the reader,
the tapestry, the protean manifestations of Crohn’s disease, for example,
in a single drawing? In Dr. Killingback’s imagery, all the features of thick-
ened, strictured, obstructive, perforative, fistulizing, and ulcerated
intestines are shown in one masterful piece of art. Photographic attempts
for similar documentation are fortunate to provide two or three such 
features.

The experienced surgeon will appreciate this book by recognizing the
details and exquisitely rendered images that call to mind similar cases
encountered. For the surgeon or trainee relatively new to the specialty of
colorectal surgery, the graphic presentation of the surgical pathology,
with the accompanying succinct and informative text will make the
acquisition of this book a valuable one.

Victor W. Fazio, MD
Cleveland, OH

Stanley M. Goldberg, MD
Minneapolis, MN

Foreword

vii





This book makes no claims to be a textbook of colorectal surgery, as
many aspects of this specialty are not included. It is rather a collection
of cases illustrating surgical pathology as encountered by a surgeon per-
forming operations for colorectal disease. The surgeon is the first, in what
may be a succession of medical practitioners, to confront the pathology
of the disease “face to face.” It is a unique opportunity to see the pathol-
ogy in vivo in its undisturbed state and the interpretation of this mor-
phology is usually vital to the operative technique to follow. In 1907
Moynihan of Leeds General Infirmary (UK) wrote on one of his favorite
themes “The Pathology of the Living.”1 He stressed the value of obser-
vations of pathology during abdominal surgery and how this influenced
diagnosis and treatment. The title of this book is related to this philos-
ophy of surgery proposed by Moynihan. The aim of this work is princi-
pally to present illustrations of surgical pathology with artistic merit for
surgeons to include in their reference library as a “coffee table book” but
the author hopes the art and case history texts will have a significant
educational role. Perhaps its main value will be for the younger surgeon
who is commencing the journey into unchartered waters of surgical
pathology. The author certainly would have valued a forewarning of
many of the cases presented in this publication.

Drawing was selected for the illustrations as an art form rather than
photography. Illustrative art has the facility to probe into inaccessible
areas of the abdomen, to manipulate perspective to include important
details, and to emphasise or delete various parts of the subject. Illustra-
tion can also combine the internal and external views of a viscus, etc.,
in the one diagram.

The author has enjoyed a long standing interest in drawing and
usually included this aspect in operation report records. The contribu-
tion of the medical artist to surgical education was emphasized to the
author in 1958–1959 while working as a surgical registrar at the Central
Middlesex Hospital London. Ms. Mary Barber was a full-time medical
artist employed by the hospital working in a very small cottage in the
hospital grounds. With watercolor painting, the artist produced beautiful
illustrations of surgical specimens. Most of her work was generated by
the senior surgeon, T.G.I. James, who himself had a great interest in
recording surgical pathology. The quality of Ms. Barber’s work can be
seen in her illustration of bowel affected by necrotising colitis2 (Figure
1). Although this type of artwork has been somewhat overshadowed by
color photography, perhaps this book will demonstrate that there is still
value in illustrative artwork. The evolution of the illustrations has been
presented in three stages. On completion of an operation the author’s
practice was to open the specimen and pin the bowel to a corkboard for
the pathologist. A rough sketch was made to record details. This sketch
formed the basis for an improved diagram for the patient’s record (Figure
2). Such diagrams have then facilitated third illustrations prepared for
this book. The author practiced colorectal surgery as a specialty for 26 of
the 39 years of operating experience. Patients described in this book were
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managed by the author, who performed the surgery on the pathology
depicted in all cases, with the exception of: Case 21, lipomatosis-referred
after retirement; Case 49, composite diagram; Case 78, desmoid tumour-
no operation and Case 79, pneumatosis-no operation. The observations
are therefore personal and prospective. The author has maintained his
own detailed records of all patients treated, and this has restricted a
minimum need for retrospective searching of patient details in hospital
records. Follow-up cases were routine in patients with neoplastic disease,
but in many cases not requiring follow-up for management. The patients
have been located by the author and follow-up details were established
by phone. A number of patients underwent related operations by other
surgeons either prior to the author’s involvement or subsequently. The
stated age of the patient is that at the time of the initial referral.

Many surgeons have an interest in recording operation details by dia-
grams which can become invaluable in the management of the patient.
Victor Fazio attributes his interest in this method of recording operation
details, to his mentor the late Rupert B. Turnbull Jr. who was an enthu-
siastic sketcher of what he observed in the operating room. There are a
few publications, however, that feature medical artwork by surgeons. Sir
Charles Bell (1774–1842), of London, was a surgeon-anatomist and a tal-
ented artist who illustrated many texts with neuroanatomical drawings.
His famous paintings of war wounds from the Napoleonic wars are now
with the Royal College of Surgeons of Edinburgh.3 Bateman in his book
Berkeley Moynihan Surgeon relates that in the early part of the 1900s

x Preface

Figure 1: Necrotizing colitis. (Painting by M. Barber, 1959)



this doyen of British surgery was an enthusiastic sketcher of his findings
at operation.4

At the end of each operation he would draw with coloured crayons upon a thin
white sheet of cardboard an exact picture of the abnormalities he had seen while
operating. This he would accompany with illustrations and descriptive matter
explaining the curative methods he had adopted. He had a swift, light touch
that made his drawings very clear in an incisive way they told more than the
copious written notes could do. These little sketches were bound in the volumes
of his case records.

The location of these records is unfortunately unknown at the
present time. During the preparation of this book one other similar pub-
lication has appeared describing operative details of 100 personal cases
of interest with accompanying diagrams by the surgeon-author M. Trede
of Germany.5 This book contains black/white and color drawings, with
accompanying text, that devotes much attention to operative technique.
It covers a wide spectrum of surgery including cardiac, pulmonary, vas-
cular and abdominal surgery, the latter concentrating on a unique expe-
rience of pancreatic disease. As one reads the book the impact of the
personal contribution of the surgeon is obvious.

Colorectal Surgery: Living Pathology in the Operating Room restricts
itself to the specialty but should be of interest to those who practice
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Figure 2: Contemporary diagram (1998) used for patients’ records, later used to
produce artwork. (Case 23)



general surgery. There is minimal inclusion of operative technique,
which has been well covered by many quality textbooks, but lessons in
patient management have been included wherever appropriate in the
comment section of each case. The text describes some successes of sur-
gical treatment but errors of judgement and disappointing results are
emphasized. All surgeons are aware of the importance of understanding
pathology and its relationship to appropriate surgical treatment. There
are many prestigious textbooks of pathology to which surgeons may refer,
but such publications written by pathologists cannot be expected to link
the clinical and operative management to pathology in the one book.
This aspect has been a motivation for this publication. The references
are not as extensive as might accompany a case report in a journal or a
textbook. They have been restricted to suit the needs of the case histo-
ries, which are supplementary to the illustrations. An effort has been
made to include current references but in relation to some of the uncom-
mon conditions, publications are few and have appeared many years 
previously.

Philip H. Gordon, a colorectal surgeon from Montreal has written a
paper on the problems of producing a medical book.6 In this he quotes
Apley:7 “. . . writing is like having a baby: the gestation period is long and
the labor painful, but in the end you have something to show for it.” I
hope what this book has to show will be of interest to my fellow sur-
geons. The labor of producing the illustrations was not painful but a 
pleasurable exercise, which has taught me more about the surgical
pathology of colorectal disease than I knew previously. I hope the results
do the same for the reader.

Mark Killingback, AM, MS(Hon), 
FACS(Hon), FRACS, FRCS, FRCSEd
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History
Dark red rectal bleeding and melena occurred over
several days, 4 weeks prior to the patient’s referral.
Chest pain occurred during this period diagnosed as
angina. Colonoscopy revealed diverticular disease of
the sigmoid colon and a lobulated polyp protruding
through the ileocecal valve. The polyp intermit-
tently retracted from view, and examination beyond
the ileocecal valve confirmed its attachment to the
terminal ileum by a broad pedicle. Biopsy showed
nonspecific inflammatory changes. A small bowel
series confirmed the polyp in the terminal ileum
and suggested this was a solitary lesion.

Operation (12.22.95)
The lesion in the terminal ileum was soft and
rubbery on palpation with a broad attachment to the
wall of the bowel. There were no enlarged lymph
nodes in the mesentery. Eleven cm of terminal
ileum was resected and an end-to-end anastomosis
performed with a single layer of interrupted poly-
glactin 910 (vicryl) sutures.
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Pathology
The polypoid lesion was pale yellow in color with
smooth mucosa covering a lobulated surface. It 
measured 32 × 28 × 28mm. There was a vascular
ulcer on the distal aspect interpreted as the site of
bleeding. The diagnosis of lipoma was confirmed
histologically.

Comment
Tumors of the small bowel are uncommon, and
Minardi et al. report the incidence of lipomas in the
small bowel to be 4.5%.1 They are usually submu-
cosal but may be subserosal. When symptomatic,
the most common presentation is abdominal pain
due to intussusception. Bleeding which occurred in
this patient is much less common and was probably
due to venous congestion and ulceration on the tip
of the polyp. Barium enema or CT may demonstrate
the lesion.2 Newer endoscopy techniques and the
small intestine camera (“pill cam”),3 should signifi-
cantly improve the opportunity for preoperative
diagnosis.

1 Lipoma: Terminal Ileum
Male, 81 Years

2
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History
The patient was examined by colonoscopy as a
routine follow up procedure in view of a past history
of three small benign polyps in the ascending colon.
There were no gastrointestinal symptoms. Three
hyperplastic polyps (3mm) were removed from the
sigmoid (1) ascending colon (2). A polypoid lesion
was noted in the partially open ileocecal valve,
which was red and smooth. Attempts to biopsy this
were unsuccessful. Endoscopy of 10–12cm of ter-
minal ileum proximal to the polypoid lesion showed
no abnormality of the mucosa.

Operation (11.22.93)
A firm mass (30 × 30mm) was present in the ileo-
cecal angle, attached to the ileum. It appeared to
have expanded within the mesentery and was con-
tinuous with an intraluminal component within 
the terminal ileum. The operative diagnosis was
leiomyoma. The remainder of the small bowel was
normal. A right hemicolectomy was performed
which included 90mm of ileum.

Pathology
The lesion within the lumen of the ileum was a 
firm “sausage” shaped polypoid tumor, which had
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extended through the ileocecal valve into the
cecum. It was continuous with the extramural mass
and on section had a slightly yellowish color. The
luminal component was covered with normal
mucosa. Histological examination confirmed the
diagnosis of carcinoid tumor (Figure 2.1). There were
six lymph nodes found in the adjacent small bowel
mesentery, the largest of which contained metasta-
tic carcinoid.

Follow-Up (2004)
The patient’s progress has been monitored with
regular clinical examination, abdominal CT,
colonoscopy, and urinary assay for 5-hydroxy-
indole-acetic-acid excretion. No abnormalities have
been detected. The patient remains in good health
11 years since operation.

Comment
This patient’s carcinoid tumor was diagnosed by
chance during a follow up examination for previous
large bowel polyps. Diagnosis by colonoscopy must
be very unusual. Incidental diagnosis, usually at
laparotomy, has been reported to occur in up to 60%
of cases.1 At laparotomy, the “dumbbell” morphol-
ogy of the luminal and mesenteric elements sug-
gested the tumor was a leiomyoma. Carcinoids
occur mostly in the lower third of the ileum, com-
prising up to 34% of all small intestinal neoplasms
and up to 46% of malignant neoplasms.2 Most car-
cinomas of the ileum produce serotonin and sub-
stance “P,” which is common in the presence of
hepatic metastases. It is not unusual for carcinoid
tumors to be multiple, and there is a significant
association with other types of synchronous
primary malignancy, usually in the gastrointestinal
tract.3 The presence of nodal or other metastases is
related to the size of the primary tumor. In a litera-
ture review Memon et al. found the size:metastasis
relationship to be: <1cm: 20–30%, 1–2cm: 60–80%,
>2cm: >80%.3

2 The Intruding Carcinoid
Female, 62 Years

4

Figure 2.1: Section shows sheets of small bland cells
typical of carcinoid.
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History
The patient presented with a family history of 
colorectal cancer (mother) and recent increase in
rectal bleeding. At colonoscopy, seven polyps in the
descending and sigmoid colon were removed by
diathermy snare. Six polyps were ≤5mm in size
(benign). The largest polyp was situated in the distal
sigmoid colon on a short broad pedicle and mea-
sured 18mm. This polyp was a villous adenoma 
containing infiltrating, moderately differentiated
carcinoma. After a detailed discussion with the
patient, colon resection was recommended.

Operation (7.24.89)
Laparotomy revealed no obvious pathology in the
colon or metastases related to the malignant polyp.
On examination of the small bowel, 11 small, firm
lesions were palpable over 60cm of the terminal
ileum. The largest “nodule” was associated with
puckering on the serosal surface and slightly
enlarged hard lymph nodes in the adjacent mesen-
tery. The abnormal area of ileum and mesentery
were resected with anastomosis. The site of the
malignant polyp was managed by a high anterior
resection.

Pathology
The resected colon contained no residual adenocar-
cinoma. Examination of the mucosal surface of
resected ileum revealed an additional 11 nodules
previously undetected by palpation during opera-
tion. The 22 lesions ranged in size from 2mm to 
12mm. Histological examination confirmed the
diagnosis of multiple carcinoids. Twenty-one of the
tumors were confined to the mucosa or submucosa.
The largest tumor showed deep extension into the
muscularis propria. Three of 5 mesenteric lymph
nodes contained metastatic carcinoid tumor.
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Operation (3.16.90)
A “second look” laparotomy was performed 8
months after the bowel resections to detect carci-
noid tumors that may have been missed at that oper-
ation. None were found. There was no evidence of
metastatic disease. Appendectomy was performed.

Follow-Up (2004)
Clinical and biochemical assay of urine 5-hydroxy-
indole-acetic-acid assessment has shown no evi-
dence of recurrent carcinoid tumor now 14 years, 10
months after resection. Colonoscopy surveillance
has continued with the occasional removal of small
benign polyps. In October 1997, carcinoma of the
left breast was treated by mastectomy and postop-
erative chemotherapy.

Comment
There have been very few reported cases of this large
number of small bowel carcinoids in association
synchronously with colorectal cancer (CRCa).1 The
diagnosis of carcinoid tumors of the small bowel is
frequently made incidentally during a laparotomy
for other abdominal pathology. Early diagnosis is
otherwise unusual. There could be some debate
about the need for colon resection performed for this
patient’s adenomatous sigmoid polyp containing a
focus of cancer. It certainly facilitated earlier diag-
nosis of the malignant carcinoid. While multiple
carcinoids of the ileum are not unusual, 22 syn-
chronous tumors is a rarity. In Thompson’s review
from the Mayo Clinic, the largest number of multi-
ple carcinoids in the ileum was 24.2 The “second
look” laparotomy was useful and reassuring, but the
use of the intraluminal small bowel camera (capsule
video endoscopy) at the present time would be pre-
ferred to a “second look” laparotomy.3

3 Carcinoidosis of the Ileum
Female, 56 years
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History
For a few months, the patient had noticed intermit-
tent pain in the right iliac fossa. There were no 
gastrointestinal symptoms. On referral to a gyne-
cologist, a mobile firm swelling was palpable in the
abdomen. The diagnosis of an ovarian tumor was
made and operation advised.

Operation (5.22.95)
Laparotomy revealed a soft lobulated tumor
attached to the lower ileum over a moderately
limited area of the surface of the bowel so that the
tumor “flopped” about on manipulation of the
ileum. There were no enlarged lymph nodes in 
the adjacent mesentery or evidence of metastatic
disease. Examination of the rest of the small bowel
and large bowel revealed no abnormality. The uterus
and ovaries appeared normal. At this stage the
patient was referred. Resection of 12cm of ileum
and related mesentery was performed. An end-to-
end anastomosis was constructed with a single,
interrupted layer of polyglactin 910 (vicryl) suture.

Pathology
The tumor measured 60 × 60 × 60mm. No comment
was made on the appearance of the cut surface. 
Histologically, the lesion appeared to be arising 
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from the muscularis propria of the bowel wall. It
was composed of spindle cells with no evidence 
of atypia (Figure 4.1). The mitotic rate in some 
areas was 2 mitotic figures per 10 high-power fields.
There was no evidence of tumor necrosis, but there
were areas of hemorrhage. The report stated the
tumor was a “smooth muscle tumor of uncertain
malignant potential, but in view of the frequency 
of mitotic figures, the lesion is best regarded as
malignant.” Subsequent immunohistochemical
staining with CD 117 was positive, therefore clas-
sifying the lesion as a gastrointestinal stromal
tumor (GIST).

Follow-Up (2004)
The patient has remained well without any gas-
trointestinal symptoms 9 years and 5 months since
operation. The patient is not having follow-up inves-
tigations as a routine.

Comment
The GIST is the most common mesenchymal tumor
occurring in the small bowel.1 The diagnosis is made
on immunohistochemical investigation with CD
117 proto-oncogenic receptor positive in 100% of
cases and CD 34 antigen positive reactivity in
70–80%.2 The diagnosis can also be made on ultra-
structural study.3 The surgical removal of this
patient’s lesion proved to be without difficulty as it
was not adherent to any other abdominal structure.
There were no macroscopic signs of malignancy, but
this was inferred on histological examination on 
the basis of mitoses per high power field. Diagnosis
of malignancy in the GIST lesion is difficult and
Wolber and Scudamore have suggested that two or
more of the following features may confirm malig-
nancy: large size; tumor necrosis; spontaneous coag-
ulation; infiltrative margins; high mitotic count;
and nuclear pleomorphism.4 Clary et al. from the
Memorial Sloan-Kettering Cancer Center reviewed
215 patients with stromal tumors of the gastroin-
testinal tract in which the incidence of malignant
behavior was high.5 They reported a local recurrence
rate of 36% and a five year specific survival rate of
28%5 and emphasize the importance of complete
excision of the GIST lesion.

4 GIST Tumor of Ileum
Female, 67 Years
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Figure 4.1: Section shows GIST spindle cells within a
collagen stroma.
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History
The patient was referred for investigation of an iron
deficiency anemia which bone marrow studies sug-
gested was due to chronic blood loss. Over a period
of 6 months the patient had suffered episodic
abdominal pain of a colicky type and noticed the
onset of fatigue and exertional dyspnea. Panen-
doscopy and colonoscopy soon after the onset of
symptoms revealed no abnormality. These endo-
scopies were repeated 6 months later and again
failed to find a cause for bleeding. A small bowel
enema x-ray revealed a stricture of the upper
jejunum (Figure 5.1).

Operation (3.22.91)
Laparotomy revealed a neoplastic mass in the upper
jejunum with possible involvement of the serosal
surface. The associated small bowel mesentery con-
tained several enlarged lymph nodes (the largest
measured 20mm in diameter). There were no other
abnormalities on examination of the abdominal
viscera or peritoneum. Twenty-five cm of jejunum
was resected, with a deep resection of the adjacent
mesentery. An end-to-end anastomosis was per-
formed with a single layer of interrupted vicryl
sutures and the mesentery closed.
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Pathology
Examination of the mucosal surface revealed an
annular tumor with proliferative edges and central
ulceration. The appearances were similar to that of
colon cancer. The cut surface of the tumor was pale
with yellowish foci. Histologically, the tumor was a
high grade adenocarcinoma (Figure 5.2). The tumor
deeply invaded the muscularis propria but did not
involve the peritoneal surface. Nine lymph nodes
were examined, none of which contained metastases
(Dukes A, T2 N0 M0).

Follow-Up (2005)
There has been no evidence of recurrent disease
during the 14 years of follow-up. 

Comment
The diagnosis of this patient’s small bowel malig-
nancy was delayed for 6 months despite the atten-
tion of two gastroenterologists. Such delay is not
unusual.1 Although adenocarcinoma of the small
bowel accounts for less than 2% of gastrointestinal
malignancies, it is the more common cancer affect-
ing the small bowel.1 Kusumoto et al. report that the
small bowel enema x-ray achieved 83% accuracy in
diagnosis.2 Abdominal computerized tomography

5 Adenocarcinoma of the Jejunum
Female, 68 Years
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Figure 5.1: Small bowel enema x-ray demonstrates the
jejunal carcinoma (“apple core”). See arrow.

Figure 5.2: This section shows sheets of high grade
adenocarcinoma deep to the muscularis mucosae.



(CT) is not proven to be this accurate but may give
additional information on the extent of the tumor.
Capsule endoscopy may in the future surpass 
radiological techniques. These lesions, treated by
segmental resection, do not usually present a dif-
ficult technical challenge. The role of adjuvant
chemotherapy is not established at the present time.
Howe et al. report from the National Cancer Data
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Base (USA) the results of 1528 cases of adenocarci-
noma of the small intestine from 1985–1995. There
were 880 cancers of the jejunum and 648 cancers of
the ileum, a ratio of 1.4 :1.0. The cancer-specific 5-
year survival rate was 37.8%, confirming that the
prognosis is less favorable than that of colorectal
carcinoma.3



History
At the age of 10 years, appendectomy was performed
for intermittent abdominal pain. At 33 years of age,
laparotomy was performed for acute bowel obstruc-
tion that had been preceded by some years of colicky
abdominal pain, and during this period he was found
to be anemic. At operation, a fibrous stricture, at the
base of a Meckel’s diverticulum, was found to be
causing the obstruction. This was resected with a
side-to-side anastomosis, as the proximal bowel was
grossly distended. In 1992, at the age of 55 years, the
patient presented with a 9-month history of colicky
central abdominal pain and distention. Hematologi-
cal investigation revealed an iron deficiency anemia.
Clinical examination, panendoscopy, and colono-
scopy did not reveal significant pathology. A small
bowel barium series demonstrated an area of narrow-
ing and dilatation in the lower ileum.

Operation (2.7.92)
Laparotomy identified the side-to-side anastomosis
in the terminal ileum. There were long extensions
of the closed ends of the afferent and efferent limbs
of the anastomosis, with the former showing signif-
icant dilatation. The ileum proximal to the anasto-
mosis was dilated with a thickened wall indicating
chronic obstruction. The anastomosis, with 18cm
of afferent and 25cm of efferent ileum, was resected
and an end-to-end anastomosis performed with a
single layer of interrupted polyglactin 910 (vicryl)
sutures.

Pathology
Opening the resected specimen revealed 2 shallow
ulcers involving the anastomosis. The mucosa at the
edge of each ulcer was hyperemic and the base
fibrotic. The mucosa in the remainder of the speci-
men was normal except for the junction of the distal
part of the anastomosis with the efferent limb. The
mucosa here was atrophic and fibrotic and associ-
ated with a tight fibrous stricture. Histological
examination revealed full thickness ulceration of
the mucosa. The base of the ulcers was florid 
inflammatory granulation tissue with chronic
inflammation and fibrosis in the submucosa and
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deeper layers of the bowel wall. The features were
nonspecific.

Follow-Up (2005)
No further significant gastrointestinal problems
have been reported.

Comment
Blind loop syndrome should be distinguished from
the blind pouch (or “pocket”) syndrome in that the
former is most commonly associated with a
bypassed segment of bowel without resection. It
may also occur in extensive jejunal diverticulosis
and scleroderma. The blind pouch syndrome occurs
after resection and side-to-side anastomoses
between small bowel or between small and large
bowel. An elongated and distended segment of
bowel develops which is usually the closed end of
the proximal bowel but may also affect the distal
closed end if it is jejunum or ileum. Obstructive
symptoms are common even in the presence of a
widely patent anastomosis,1 but anastomotic steno-
sis may occur. Ulceration at the anastomosis or in
the pouch2 may occur and be responsible for micro-
cytic iron deficiency anemia. These symptoms
therefore contrast with the blind loop syndrome,
which is characterized by diarrhea, steatorrhea,
nutritional deficiencies, and a macrocytic anemia,
usually in the absence of ulceration. The formation
of the distended pouch is thought to be due to
altered intraluminal pressure or stagnation of con-
tents in the closed end of the bowel. Walfish and
Frankel (1979), at operation, observed preferential
flow of small bowel content into the pouch despite
a patent anastomosis.1 It is most likely that the elon-
gated pouch develops from a short closed end of
bowel and is not an excessive length of bowel left
inadvertently by the surgeon. The incidence of this
complication is difficult to estimate. Currently
most reports are in the European literature. Frank 
et al. (1990) report 3 personal cases and review 76
from the literature.3 Eighty one percent of the
patients required operation. The surgery was 
performed for bleeding (45%), obstruction (40%),

6 Blind Pouch Syndrome After 
Bowel Resection

Male, 55 Years

12



and peritonitis (15%). Since the 1980s, with the
introduction of the linear stapler, side-to-side anas-
tomosis has been more widely practiced. Is there a
legacy to follow? Although the blind pouch may
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develop and cause symptoms within months,4 it
usually manifests after a long period, as in the
patient described in this case report. The necessary
treatment is resection with end-to-end anastomosis.



History
Between 1959 and 1974, the patient had suffered 4
episodes of profuse rectal bleeding requiring trans-
fusion. Barium enema examination (1974) revealed
diverticulosis throughout the colon. The patient
resided some distance from sophisticated surgical
services and this influenced the decision to operate.

Operation (11.4.1974)
An elective operation was performed. Many diver-
ticula were present, particularly in the transverse
and left colon. There was a focus of induration in
the transverse colon in relation to a diverticulum. A
colectomy and a high ileorectal anastomosis (IRA)
was performed (side ileum-to-end rectum). Micro-
scopic examination of the diverticulum in the trans-
verse colon (Figure 7.1) showed conspicuous dilated
vessels.

Follow-Up
Sigmoidoscopy 2 years and 5 months later in 1977
demonstrated a healthy IRA at 13cm. In 1981,
profuse rectal bleeding occurred, and at this time
sigmoidoscopy revealed ulceration of the ileum 
adjacent to the IRA. In 1984, further acute bleeding
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occurred requiring transfusion. Sigmoidoscopy now
revealed a stricture of the IRA in addition to ulcer-
ation. A barium enema demonstrated a blind elon-
gated pouch in relation to the IRA (Figure 7.2).

Operation (7.20.1984*)
A large length of ileum (15cm) was found projecting
from the right side of the IRA. It measured 6cm in
width. The IRA and 5cm of proximal ileum were
resected and a further IRA established with an end-
to-end anastomosis.

Pathology
There was ulceration and stricture formation of 
the IRA and adjacent ileum. The mucosa at the 
apex of the blind loop was intensely hyperemic. 
Histological examination revealed nonspecific
inflammation.

7 Blind Pouch Syndrome After
Ileorectal Anastomosis

Female, 68* Years
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Figure 6.1: Diverticulum in the transverse colon causing
bleeding (1974).

BP

R
IL

Figure 6.2: A barium enema demonstration of the blind
pouch. (1984). BP: blind pouch; IL: ileum; R: rectum.



Postoperative Course
The patient’s gastrointestinal recovery from the
operation was slow but satisfactory. She was,
however, suffering from persistent angina. Investi-
gation revealed severe, inoperable coronary artery
disease and poor left ventricular function. The
patient suffered a fatal myocardial infarct 29 days
after the operation.

Comment
This patient is another example of the blind pouch
syndrome which, in contrast to Case 6, was a com-
plication of a side-to-end anastomosis between
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ileum and large bowel. It has more frequently been
reported as a complication of ileo-colic anastomosis
after right hemicolectomy.1,2,3 Although there was
anastomotic stenosis, the symptoms were due solely
to bleeding from the ulceration, which commenced
7 years after the ileorectal anastomosis. At this first
operation (IRA), the closure of the terminal end of
the anastomosis was adjacent to the anastomosis,
proving the large blind pouch developed subse-
quently. The ulceration in such a case can be
resolved only by surgery. It is unfortunate that 
operation was not performed 3 years earlier (1981),
which may have avoided the fatal consequences of
her cardiovascular disease.

7.20.84
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II Appendix



History
The patient suffered recent acute pain in the right
iliac fossa. Admission to hospital was necessary, 
and a plain x-ray of the abdomen revealed loops of
dilated small bowel. A gastrograffin enema indicated
deformity of the ileocecal region. The patient’s con-
dition settled and he was discharged from hospital
and transferred for further investigations.

Colonoscopy
Colonoscopy revealed a “beehive” shaped polypoid
lesion at the base of the appendix (Figure 8.1). It
appeared to be inflammatory rather than neoplastic,
and appendicitis was suspected.

Operation (8.7.98)
At operation, recent acute appendicitis was con-
firmed with retrograde intussusception induced by
a tense and distended appendix. The distal cecum
with the appendix was resected.

Comment
This is a rare mode of acute appendicitis diagnosis.
The smooth surface, the inflammatory changes, and
the site of the lesion suggested the diagnosis.
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8 Acute Appendicitis: Diagnosis at
Colonoscopy

Male, 59 Years
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Figure 8.1: The inverted inflamed appendix seen at
colonoscopy.
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History
The patient was examined by colonoscopy in view
of a family history of colorectal cancer (mother).
There were no previous or current gastrointestinal
symptoms. In the base of the cecum there was a
smooth hemispherical swelling covered by normal
mucosa (Figure 9.1). This was diagnosed as a 
mucocele of the appendix by the colonoscopist. 
A computerized tomography (CT) examination
demonstrated that the lesion was continuous with
the appendix, which was dilated (Figure 9.2).

Operation (7.28.97)
The findings at operation confirmed the diagnosis.
The proximal appendix was significantly dilated and
continuous with a palpable intracecal swelling. The
distal half of the appendix was pale, reduced in
caliber, and firm in consistency, suggesting fibrosis.
There was no evidence of malignancy or other 
intra-abdominal abnormality. A limited right hemi-
colectomy was performed in preference to a local
excision, since an occult cystadenocarcinoma could
not be excluded.

Pathology
The appendix was 60mm in length. Distally its
caliber was 6mm, whereas proximally it was dilated
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to 20mm. The appendix ostium was obstructed. The
lumen contained clear mucoid material. Histologi-
cally there were areas of both mucosal hyperplasia
and atrophy. There was extravasation of mucin into
the wall of the appendix (Figure 9.3). This extrava-
sation was devoid of cells.

9 Mucocele of the Appendix
Female, 51 Years
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Figure 9.1: The endoscopic view of the mucocele.

Figure 9.2: The CT with contrast clearly shows the lesion
in the cecum.

Figure 9.3: Pools of mucus are present within the wall of
the appendix.



Comment
Rokitansky is credited with first description of this
entity in 1842.1 Woodruff and McDonald reported
146 mucoceles in over 43000 appendectomy speci-
mens examined at the Mayo Clinic.2 The pathology
is frequently not diagnosed until laparotomy. The
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first report of a colonoscopic diagnosis was by
Ponsky in 1976.3 Surgical treatment is necessary to
confirm the diagnosis and to prevent the complica-
tion of pseudomyxoma peritonei which may follow
perforation of a mucocele if the primary pathology
is a cystadenoma or cystadenocarcinoma.



History
Following an “influenza type illness,” the patient
complained of pain in the right sacral region. A
white cell count of 19,000 returned to normal after
antibiotics. A computerized tomography (CT) exam-
ination of the pelvis revealed a 4.0 × 6.5cm cystic
mass, thick walled and partly calcified. The mass
was intimately related to the right side of the
sigmoid colon and contained multiple septations
(Figure 10.1). A calculus was demonstrated in the
right ureter. Examination under anesthetic revealed
a mobile soft mass in the pelvis. Three small hyper-
plastic polyps at 20cm were the only abnormalities
seen on colonoscopy. The indirect hemagglutination
test (IHA) for hydatid disease was negative.

Operation (11.4.96)
A ruptured mucocele of the appendix was diagnosed,
revealing a collection of green mucoid material in
the pelvis. Appendectomy was performed. The
ureteric calculus was removed from the lower part
of the right ureter by a urological colleague.

Pathology
There was focal calcification in the wall of the cystic
mass. Foci of atypical mucinous epithelium (Figure
10.2) and occasional papillary configuration were
present. The appearance was consistent with a
mucinous cystadenoma.
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Comment
Mucus producing pathology of the appendix is rare,
and the diagnosis is not usually made prior to oper-
ation.1 In this patient a second radiological opinion
prior to operation suggested the diagnosis was a
mucocele of the appendix, in view of the calcifica-
tion in the wall of the cystic mass.2 Unfortunately
the lesion had already ruptured at the time of laparo-
tomy, thereby increasing the risk of peritoneal dis-
semination. Clinical and CT examination have been
normal 8 years since operation. Mucocele of the
appendix is divided into 4 distinct pathological 
entities: (i) nonneoplastic mucocele due to luminal
obstruction; (ii) mucosal hyperplasia; (iii) mucinous
cystadenoma with villous adenomatous change; and
(iv) malignant mucinous cystadenoma.3 Histologi-
cally there can be difficulty in distinguishing
between categories (iii) and (iv). These lesions can
produce a refractory mucinous ascites, which has
been referred to as pseudomyxoma peritonei.
Ronnet et al., in a review of 109 cases, have sug-
gested subdividing this entity into disseminated
peritoneal adenomucinosis (DPAM) for benign
disease and peritoneal mucinous carcinomatosis
(PMCA) for malignant mucinous ascites.4

10 Cystadenoma: Appendix
Male, 70 Years
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Figure 10.1: The CT examination demonstrates the pelvic
mass.

Figure 10.2: Atypical stratified columnar epithelium
consistent with the diagnosis of a cystadenoma. Mucus
present in lumen of the appendix (left).
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History
For 6 months the patient had noted an increase in
the frequency of bowel function. For this reason the
patient took part in a community bowel screening
program (Hemoccult II) for bowel cancer. The 
stools were positive for occult blood. Colonoscopy
revealed a “convoluted bowel”. In “the mid ascend-
ing colon” there was a 1.5cm ulcerated lesion,
which on biopsy revealed moderately different-
iated adenocarcinoma. A computerized tomography 
(CT) scan showed a mass related to the right 
colon, extending posteriorly into the psoas muscle
(Figure 11.1). No metastatic disease was detected 
in the liver. The patient was referred for surgical
treatment.

Operation (10.9.95)
Through the anterior wall of the cecum a mass was
palpable, fixed to the retroperitoneal tissues. The
appendix formed part of the mass, but only its 
proximal 2–3cm was recognizable. There were no
enlarged mesenteric lymph nodes or any metastases
identified. The tumor mass was “dumbbell” shaped,
as illustrated on the CT (Figure 11.1), with the pos-
terior extension deeply penetrating the psoas
muscle. Adequate access to this area was not possi-
ble until the colon distally and the ileum proximally
had been transected. Despite this improved access,
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the thin “isthmus” of the “dumbbell” fractured
during dissection so that the deeper part of the
tumor was excised separately from the main speci-
men. The tumor bed in the psoas muscle was exten-
sively treated with diathermy. An ileo-transverse
colon anastomosis was completed with a circular
stapler.

Pathology
Below the ileocecal valve there was a malignant
ulcer surrounded by a thin rim of friable tumor
which merged with the appendix to form the tumor
mass. Histologically the lesion was a moderately dif-
ferentiated mucinous adenocarcinoma. The tumor
was seen lining the appendiceal lumen and extend-
ing through the wall. “The lumen of the appendix
has been completely blocked: the sections confirm
that it is the primary site” (Figure 11.2). The margin
of tumor clearance of the deep part of the tumor
(within the psoas muscle) was satisfactory. There
were no metastases in 11 mesenteric lymph nodes
examined (Dukes B, T3 N0 M0).

Follow-Up (2004)
In view of the risk of local recurrence, the patient
was treated with adjuvant chemotherapy (5
Flourouracil and Folinic acid) for 6 months. The

11 Carcinoma of the Appendix
Female, 53 Years
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Figure 11.1: The CT demonstrates the cecal mass with
posterior extramural extension.

Figure 11.2: Adenocarcinoma is shown filling the lumen
of the appendix.



patient remains free of recurrent or metachronous
disease 9 years after operation.

Comment
Although the pathology was thought to be a carci-
noma of the cecum at operation, the pathology evi-
dence favors a malignancy developing in a retrocecal
appendix and subsequently ulcerating into the
cecum. Appendiceal carcinoma is rare and it is not
unusual for the diagnosis to be made first by the
pathologist. Nitecki et al studied 94 patients treated
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at the Mayo Clinic and found that a correct intra-
operative diagnosis was made in only 32% of
patients.1 The mucinous variety of appendiceal car-
cinoma occurs in approximately half the appen-
diceal malignancies (if carcinoids are excluded). Its
spread is to the peritoneum (pseudomyxoma peri-
tonei) rather than to lymph nodes or liver. Increas-
ing depth of local invasion has an adverse effect on
prognosis.1,2 Dukes B, T3 N0 M0 tumors have been
reported to have a 67%, 5-year survival.1 Right
hemicolectomy is the recommended treatment.1,2
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III Polyps-Polyposis



History
A barium enema was performed in this patient to
investigate the recent onset of constipation, abdom-
inal distention, and weight loss. The x-ray demon-
strated a large irregularity of the sigmoid colon and
no other colonic pathology (Figure 12.1). On refer-
ral, examination of the abdomen revealed a large
asymptomatic distention of the urinary bladder wall
above the umbilicus. Flexible sigmoidoscopy
revealed a large soft polypoid tumor at 22cm. Uro-
logical investigations indicated the need for pros-
tatectomy, which was performed prior to the
colorectal surgery.

Operation (3.2.98)
At laparotomy the only abnormality was the large
soft polyp in the mid sigmoid colon. There was no

C A S E

obvious enlargement of mesenteric lymph nodes in
relation to the sigmoid colon. The appendix was
markedly kinked by congenital adhesions. The
lower two thirds of the sigmoid colon was resected
with a sutured end-to-end anastomosis. Appendec-
tomy was performed.

Pathology
The polyp extended over 80mm of the sigmoid
colon and “carpeted” the entire circumference of the
lumen, forming a “tube” of polyp tissue. Most of the
lesion was flat, the proximal edge of which merged
with normal colon mucosa. There were raised poly-
poid areas within the polyp, but, on careful palpa-
tion, no firmness in consistency was detected. The
histological examination of the polyp showed a
tubulovillous adenoma with areas of severe dyspla-
sia but no evidence of invasive malignancy. Five
lymph nodes were examined, 1 of which contained
a deposit of metastatic adenocarcinoma, (Figure
12.2) Dukes C, pTNM stage 31 (assuming the nodal
metastasis is related to the sigmoid tumor).

12 A Mega Polyp Associated with a
Micro Cancer

Male, 61 Years
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Figure 12.1: The barium enema shows the more
proliferative bulk of the sigmoid polyp.

Figure 12.2: Deposit of adenocarcinoma in one
mesenteric lymph node.



Follow-Up (2004)
In the past 6 years 2 small benign polyps have been
removed by colonoscopy. There is no evidence of
recurrence of the colon cancer, but the patient devel-
oped non-Hodgkin’s lymphoma in 2003, which
appears to have responded to chemotherapy.

Comment
This tumor is an example of “large polyp occult 
carcinoma” that showed no evidence of the primary
focus of malignancy on operative, macroscopic, or
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microscopic examination. The malignancy was not
identified in the polyp despite the reexamination 
of a further 27 blocks of tissue. The incidence of
invasive carcinoma in a polyp is known to be
directly related to size,2 and, therefore, giant polyps
such as this case can be associated with a high 
incidence of carcinoma. Sakamoto et al reported
recurrent malignancy after excision of a “benign”
villous adenoma.3 Where possible, these lesions are
best treated by bowel resection as this and Cases 13
and 14 demonstrate.



History
The patient complained of diarrhea for 10 years. Sig-
moidoscopy revealed an extensive flat polyp with
polypoid areas which extended from the anal canal
to the lower sigmoid colon, reaching a level of 
20cm. There were no obvious features of malig-
nancy. A barium enema showed diverticulosis 
proximal to the lesion.

Operation (2.4.77)
Laparotomy and loop transverse colostomy.

Operation (2.18.77)
Via a posterior transsphincteric approach, submu-
cosal dissection removed the tumor from the rectal
muscle. The rectum and sphincter were repaired.
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Pathology
Examination of the specimen (23.0 × 18.0cm)
revealed a villous adenoma with no evidence of
malignancy.

Follow-Up
The colostomy was closed 3 months after the 
excision of the polyp. A rectal stricture resolved
spontaneously (Figure 13.1). Bowel function was 
satisfactory. No abnormality was detected on
regular follow up until March 1986. A presacral
cystic swelling, 11.0 × 7.0cm, was apparent on com-
puterized tomography (CT) examination of the
pelvis. Transrectal exploration of the cyst produced
a copious discharge of mucus, which on histological
examination contained clusters of mucoid adeno-
carcinoma cells. Palliative chemotherapy or radio-
therapy was decided against. The patient’s health
steadily deteriorated until he died (1.8.87), 10 years
after removal of the “benign” polyp.

Comment
The extensive lesion would be best classified as a
giant polyp. The surgical options for such a polyp
should be considered differently to those for smaller

13 Extensive “Benign” Polyp of the
Rectum and Sigmoid Colon

Male, 69 Years
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Figure 13.1: Complete resolution of postoperative
stricture.

Figure 13.2: Free polyp fragments in washings from the
operative field of another patient, also treated with
posterior transsphincteric surgery.



flat polyps occurring in the rectum. The treatment
should be based on the probability of invasive car-
cinoma rather than the technical feasibility of local
excision. The focus of invasive carcinoma in such
polyps may remain undetected despite multiple sec-
tions. Galandiuk et al, in reviewing 1049 patients
with villous and tubulo-villous polyps, clearly
demonstrated an increasing incidence of invasive
carcinoma with larger lesions.1 Polyps larger than 4
cm had a 32% incidence of invasive carcinoma.1

One can only speculate the risk of carcinoma in
polyps 10–20cm in size. A number of technically
clever transanal operations are available for local
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excision.2,3 The posterior transsphincteric operation,
first performed by Harrison Cripps in 1880,4 was
revived by York Mason in the 1970s, but a review of
this operation has highlighted the unacceptable
complication rate.5 The mode of the local recurrence
may have been cell implantation, since the presacral
space was exposed throughout the operation. Figure
13.2 shows the tissue debris in the wound irrigation
fluid from another patient undergoing the same
operation for a giant “benign” polyp. This patient
also succumbed to recurrent cancer in the presacral
space. Both patients were fit enough for resection
with coloanal anastomosis.

2.18.77



History
The patient presented with a 3-year history of rectal
bleeding and “explosive” diarrhea. Flexible sigmoi-
doscopy revealed a large polyp at 22cm and 4 small
polyps at lower levels. Colonoscopy identified 
4 small polyps between the large lesion and the
splenic flexure.

Operation (3.19.90)
With an operating sigmoidoscope and snare, the
polyp was removed “piecemeal” until a “clean”
mucosal defect was obtained with no visible resid-
ual polyp.

Pathology
The polyp fragments were soft, and placed together
they measured 70 × 70mm. Histological examina-
tion showed a villous adenoma with no evidence of
malignancy.

Follow Up
The smaller polyps were removed at subsequent
colonoscopy (12.12.91) when the diathermy scar of
the large polyp site was identified. The patient
delayed his next colonoscopy for almost 3 years. At
this time he was asymptomatic. Colonoscopy
revealed an ulcer adjacent to the scar at 22cm
which, on biopsy, showed adenocarcinoma.

Operation (9.16.94)
At laparotomy a large mass of lymph nodes of the
sigmoid mesentery was identified adjacent to the
lower third of the sigmoid colon. There was a 15mm
node at the origin of the inferior mesenteric artery.
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Four small metastases (confirmed on biopsy) were
present in the liver. A high anterior resection with
anastomosis was performed.

Pathology
Examination of the lumen of the colon revealed a
malignant ulcer 23mm in diameter at the level of
the lymph node mass and continuous with it. It was
adjacent to but not continuous with the diathermy
scar. The extracolic mass had formed a “dome
shaped” deformity beneath the malignant ulcer.
Histological examination confirmed the diagnosis of
adenocarcinoma (moderately differentiated) with
extensive lymph node involvement.

Follow-Up
The patient was treated with 5 flourouracil and
folinic acid but failed to show any response. He died
of metastatic disease 18 months after the palliative
resection.

Comment
The morphology of the resected lesion was consis-
tent with the lymph node mass having “erupted”
into the lumen of the colon to produce a malignant
ulcer. If so, the apparently benign polyp must have
contained an undiagnosed focus of carcinoma. A
metachronous primary carcinoma at the same site
seems less likely but cannot be excluded. Although
the challenging diathermy snare of a large polyp 
at 22cm was a technical success, in hindsight 
this patient would have been better managed by
resection.

14 A Bad Result from a Successful
Operation for a Polyp in the 
Sigmoid Colon

Male, 54 Years
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History
The patient complained of diarrhea and mucous dis-
charge for 13 years. There had been intermittent
rectal bleeding. Prolapse of the rectum had been noted
for a period of 12 months. There had been recent
weight loss and general weakness. On digital rectal
examination, a soft polyp encircling the rectum was
easily palpable at the 7cm level. Complete rectal pro-
lapse was present on straining. There was laxity of the
anal sphincter. Sigmoidoscopy revealed an extensive
rectal polyp with a combination of flat and polypoid
contours. The upper limit of the polyp was 20cm
from the anal verge. There were no macroscopic 
features to suggest malignancy. There were abnor-
malities of biochemistry on blood examination: Na,
125mmol/L (N-134–143); K, 3.8mmol/L (N-3.5–5.0);
Urea, 28.9mmol/L (N-2.0–7.0); and creatinine, 
0.21mmol/L (N-0.05–0.11).

Operation (1.16.87)
A Delorme operation was performed in view of the
patient’s poor general health. The excised mucosa
measured 15 × 13cm.

Pathology
The histological examination showed both villous
and tubulovillous adenoma with several submu-
cosal “lakes” of mucin which were interpreted as
early proctitis cystica profunda.

Follow-Up
The postoperative assessment was satisfactory 2
months after operation. The patient did not return
for further examination.

Comment
In this frail patient the surgical approach was satis-
factory treatment for the coexisting giant rectal
polyp and the rectal prolapse. The submucosal dis-
section of the polyp by the Delorme technique
allowed very precise separation of the polyp from
the muscular layer of the rectum. This was greatly
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facilitated by infiltrating the submucosal plane with
the vasoconstrictor (ornipressin). The alternative
operation in this patient was a low anterior resec-
tion, decided against, as the patient was a poor risk
for abdominal surgery. In this group of patients the
Delorme operation for rectal prolapse is well toler-
ated, but the results are inferior to abdominal surgi-
cal repair. Oliver et al found a recurrence rate of 22%
in 41 operations in 40 poor risk patients and attrib-
uted the failures to weak or absent sphincter tone.1

Tobin et al regarded the operation as most suitable
for the medically unfit patient.2 In 43 of 49 poor risk
patients who were reviewed, the recurrence rate was
26%. There was an improvement in anal continence
in 50% of the 40 patients documented with preop-
erative sphincter disability.2

15 One Operation for Double Pathology
Female, 78 Years
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Figure 15.1: Edmond Delorme (1847–1929). (Courtesy
of Prof. M. Corman.)
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History
The male patient aged 13 years had noticed rectal
bleeding for 15 months. A prolapsed rectal polyp had
been observed. A barium enema showed no evidence
of other polyps.

Operation (initial procedure) (3.24.78)
Examination of the rectum under anasthesia
revealed multiple polyps in the lower rectum. Sig-
moidoscopy noted the upper level of involvement
was 9cm. The polyps were deeply congested,
smooth with a glistening surface. They were fragile
and fractured readily. The pedicles were vascular
and varied in size. There were approximately 20
polyps of moderate size (5–10mm) removed by
diathermy snare. There were many small polyps
(1–8mm), which were fulgurated.
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Pathology
Histological examination showed typical appear-
ance of juvenile polyp (Figure 16.1).

Follow-Up
Twenty months after the initial removal of rectal
polyps, 40 polyps (5–20mm) were removed by
diathermy snare and fulguration. Twelve months
later a further 83 polyps were removed, and at this
time rectal prolapse was diagnosed while the patient
was anesthetized. Over the next 20 years further
removal of polyps was undertaken on an additional
14 occasions. The polyps remained typical in appear-
ance and consistency and, subsequent to 1993, were
never larger than 6mm. Colonoscopy examination
revealed no polyps proximal to those described. A
rectopexy (Ripstein) was performed for the rectal
prolapse in 1995 at the age of 30 years. In 
excess of 400 polyps had been removed by July 
2001.

Comment
The patient’s juvenile polyposis (JP) was confined to
the lower rectum over a period of 33 years. The his-
tology of the polyps remained typical of juvenile
polyps. The incidental occurrence of rectal prolapse
with juvenile polyposis is unusual. McColl et al
from St Mark’s Hospital, London reported that 11 of
131 patients (8.4%) with polyposis of the colon had
JP, the rectum being the commonest site of the
polyps in the large bowel.1 Smilow et al were the
first to report the familial nature of the disease,2

which can also be sporadic. The potential for 
upper or lower gastrointestinal malignancy has been
reported since 1975 and may be a cumulative risk
as high as 50% in familial JP.3 Because of the poten-
tial distribution of the polyps, screening of patients
should include the gastrointestinal tract (GIT) from
stomach to rectum. Family members can now be
screened for mutations in the SMAD4 gene.3

16 Juvenile Polyposis and Rectal Prolapse
Male, 13 Years
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Figure 16.1: Within the vascular stroma there are dilated
glands lined by normal epithelium and containing mucus.
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History
In 1981, approximately 40 polyps were identified in
the colon and rectum by colonoscopy. At least 30 of
the polyps were situated in the right colon. Initially
6 excised polyps were thought to be the Peutz Jegher
variety, but subsequently the diagnosis of juvenile
polyposis (JP) was established.

Operation (3.8.81)
At laparotomy soft polyps were palpable in the right
and transverse colon, the largest of which was situ-
ated in the cecum. A right hemicolectomy was per-
formed with the distal level of resection in the mid
transverse colon. An end-to-end anastomosis was
completed with a single layer of interrupted sutures.

Pathology
The resected colon contained 30 polyps that were
characterized by long pedicles of up to 30mm in
length and frequently branched, giving a “tree-like”
appearance. The polyps were soft, the largest being
a lobulated mass 48mm in diameter: histological
sections of all polyps showed the typical features of
JP. There was no evidence of malignancy.

Follow-Up
Since operation a further 29 polyps have been
removed during surveillance colonoscopies; most of
these have been JP and a few have been adenomas.
A family history emerged in 1986 when the patient’s
daughter, aged 9 years, was found to have JP of the
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colon treated by colonoscopic excision and right
hemicolectomy.

Comment
The multiple polyps in juvenile polyposis were first
described by Verse,1 but it was not until the 1980s
that the increased risk of colorectal carcinoma in
these patients was well established.2 Jass et al3 have
reported 18 patients with colorectal carcinomas
occurring in 87 patients with JP, and they suggested
the cumulative risk could be as high as 50%. The
colon polyposis may be associated with polyps in
the stomach and small bowel as well as extracolonic
abnormalities.3 The polyps may be typical (81%)
with dilated cystic glands and inflammatory 
infiltrate in the lamina propria, atypical (16%) or
adenomatous (2%).4 The disease may be sporadic or
familial, and the latter is inherited as an autosomal
dominant. An abnormality predisposing one to JP
has been identified on chromosome 18q21.1.5 Treat-
ment is varied according to the number and 
distribution of the polyps and therefore may be
endoscopic, resection, or a combination of these
methods. When polyps are too numerous or difficult
to control endoscopically, colectomy and ileorectal
anastomosis (IRA) or restorative proctocolectomy
are the operations of choice.6 Long term follow up
by endoscopy is necessary in these patients subse-
quent to initial treatment. It is also recommended
that first degree family members undergo screening
for colorectal carcinoma in addition to screening for
polyps.

17 Juvenile Polyposis in an Adult
Female, 31 Years
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History
The patient presented in May 1965 with an estab-
lished family history (mother and sister) of the
Peutz–Jeghers syndrome (PJS). He had suffered epi-
gastric lower abdominal colic for 2 years, then daily
for 2 months. The pain was accompanied by loud
borborygmi, and black stools appeared after the
more severe attacks. The only abnormality on phys-
ical examination was the presence of pigmented
spots, typical of PJS, on the eyelids, lips, buccal sur-
faces, and fingers (Figure 18.3). A barium meal
follow-through demonstrated a round filling defect
in the first part of duodenum, the “size of a marble;”
the small bowel appeared normal.

Operation (7.8.65)
At laparotomy chronic colocolic intussusception of
the transverse colon was found, fixed by adhesions.
The intussusception had reached the lower descend-
ing colon but was easily reduced after division of
adhesions. A large mass of confluent polyps in the
mid transverse colon was exposed by colotomy and
removed by ligature transection of a broad pedicle.
The colon between this site and the rectum was
examined with a rigid sigmoidoscope to exclude the
presence of other polyps. Feces in the proximal
colon precluded intraoperative enteroscopy, but a
polyp detected in the cecum by palpation was
removed via a colotomy. A small, branched polyp in
the terminal ileum and a spherical polyp in the duo-
denum, adjacent to the pylorus, were removed via
enterotomies. A normal appendix was removed.

Pathology
The polyps were soft in consistency with prominent
lobulation. Both the polyp mass in the transverse
colon (45mm) and the ileal polyp (14mm) exhibited
a characteristic branched morphology. Histologi-
cally the polyps were typical of PJS (Figure 18.4).

Follow-Up
During the subsequent 23 years the patient required
laparotomy on 3 occasions: small bowel obstruction
requiring division of adhesions (1966), resection of
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20cm of ileum containing a benign 34mm polyp
(1978), and resection of 50cm of ileum for a gan-
grenous intussusception caused by a benign 30mm
polyp (1988). In 1990 he was diagnosed with lung
cancer and died later that year aged 49 years. (It is
not known if the lung cancer was primary or
metastatic.)

Comment
This rare autosomal dominant disease has been esti-
mated to occur in 1 :120000 births.1 Hamartoma-

18 Chronic Intussusception of the Colon
Due to Peutz-Jeghers Syndrome

Male, 24 Years
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Figure 18.1: J.L.A. Peutz (1886–1957).

Figure 18.2: H.J. Jeghers (1904–1990).



tous and adenomatous polyps may occur from
stomach to rectum. The predisposition to malig-
nancy in the gastrointestinal tract (GIT) and extra-
GIT sites was debated for some years, but evidence
for this now exists.2 Treatment should avoid bowel
resection where possible, as surgery for further
polyps is often necessary. Asymptomatic polyps are
best removed before the complications of bleeding
and intussusception occur. Spigelman et al recom-
mend the removal of such polyps over 1.5cm in size
by endoscopy or operation.2 St Mark’s Hospital and
the Cleveland Clinic recommend that during a
laparotomy for PJS, all polyps, irrespective of size,
should be removed (endoscopically or by entero-
tomy) to effect a “clean sweep”3 and thus reduce the
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need for subsequent surgery.2,3 Follow-up for life is
important for these patients in order to detect
metachronous polyps and cancers. It is likely that
small bowel surveillance will be best achieved by
the use of video capsule endoscopy (VCE) as it
becomes more widely available. Two recent studies
have shown VCE to be superior to radiographic
investigation with impact on clinical manage-
ment.4,5 The 2 family members of the patient who
were affected by PJS died of the disease. His sister,
aged 8 years, died of small bowel intussusception,
and the mother, aged 54, years succumbed to pan-
creatic cancer. Primary lung cancer complicating
PJS is rare, and to 2005 only 7 cases have been 
published.6

7.8.65

Figure 18.3: Buccal pigmentation.

Figure 18.4: Polyp showing muscle strands between
glands, characteristic of PJS.

For a full-page image of this figure see the 
appendix.



History
The patient, who suffered from morbid obesity, and
denying any bowel symptoms presented with a 7-
week history of a fecal vaginal discharge. There was
no family history of bowel cancer. Examination
revealed a large fixed carcinoma of the rectum with
a lower edge at 5cm. There was a small malignant
ulcer on the posterior wall of the vagina, discharg-
ing flatus and fecal liquid. The narrow lumen of the
tumor prevented endoscopic examination beyond
the lower edge. A barium enema was contraindi-
cated due to the possibility of initiating bowel
obstruction. Biopsy showed a well differentiated
adenocarcinoma. Computerized tomography (CT)
examination showed perirectal extension of the
tumor with adherence to the uterus and vagina.
There was no pelvic lymphadenopathy or evidence
of extra pelvic metastases. The patient was treated
with a 5-week course of radiotherapy (40Gy), and
after 4 weeks CT examination showed “an overall
reduction in size” of the tumor.

Operation (12.9.85)
Laparotomy revealed the surprise finding of multi-
ple, palpable polyps throughout the colon. The
rectal tumor was adherent to the uterus with exten-
sion to the deep aspects of the pelvis on the right
side. Proctocolectomy with en bloc radical hys-
terectomy and excision of the posterior wall of the
vagina was performed.

Pathology
The mucosa of the colon and rectum contained hun-
dreds of sessile and pedunculated polyps, the largest
measuring 40mm in diameter. Polyps examined his-
tologically were tubulovillous. The rectal carcinoma
was annular, deeply excavated, 48mm in axial
dimension, and showing malignant infiltration of
the uterus as well as vagina. Histological examina-
tion of the right aspect of the tumor confirmed 
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that despite the concern at operation, the margin 
of excision was satisfactory. The tumor was a muci-
nous adenocarcinoma. There were “nodules” in the
perirectal fat containing mucus and epithelial cells,
regarded as metastatic nodes, attenuated by radio-
therapy (Dukes C, T3 N2 M0).

Follow-Up
In 1992, panendoscopy revealed a 20mm adenoma-
tous polyp in the second part of the duodenum. In
1994 cholecystectomy and transduodenal polypec-
tomy was performed by open abdominal surgery. 
No abdominal metastases were identified. In 1998 a
cerebral tumor was diagnosed but considered to be
inoperable. Biopsy was not performed. There was no
response to chemotherapy or radiotherapy. The
patient died in August 2000.

Comment
The patient and 1 of 2 children were confirmed as
suffering from familial adenomatous polyposis (FAP)
with positive gene testing. They appear to be the
first FAP patients in the family line. Rectovaginal
fistula is uncommon in patients with rectal cancer.
It is difficult to believe this extensive tumor was not
accompanied by bowel symptoms. Restorative proc-
tocolectomy was not regarded as a safe option in this
patient. The recommended operation for a low rectal
carcinoma and rectovaginal fistula is the one per-
formed on this patient as illustrated by Keighley and
Williams.1 The patient’s survival for nearly 15 years
was not expected. The cerebral tumor may have
been coincidental, a metastasis, or another extra
colonic manifestation of FAP syndrome. Kropilak 
et al have reported 13 patients with brain tumors
and a family history of FAP. Six of the patients had
documented FAP. Although the brain tumors
appeared at an early age (mean 15 years) the age
range was 11/2 to 59 years.2

19 Carcinoma of the Rectum: 
FAP and Rectovaginal Fistula

Female, 46 Years
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History
In July 1970 the patient underwent colectomy and 
ileorectal anastomosis for the treatment of familial
adenomatous polyposis (FAP). At follow up, villous
adenomata had been removed by diathermy snare on
10 occasions. The surgeon supervising the follow up
referred her in 1994 for a restorative proctocolectomy,
since he was concerned about future malignant
change in the rectum. Flexible sigmoidoscopy identi-
fied the ileorectal anastomosis (IRA) at 20cm and
multiple flat polyps in the rectum. No obvious carci-
noma was identified on endoscopy or digital exami-
nation. Operation was advised to anticipate the onset
of carcinoma.

Operation (3.27.95)
Laparotomy revealed adhesions involving the 
small bowel, particularly in the region of the 
side ileum:end rectum anastomosis. Projecting to
the left of the anastomosis was a blind pouch 10cm
in length. There was no evidence of metastatic
disease within the abdomen. The ileum was dis-
connected from the anastomosis and the rectum
excised to the level of the pelvic floor. The opera-
tion was performed with coagulating diathermy 
dissection, laterally to the endopelvic pelvic fascia,
anteriorly posterior to the Waldeyer’s fascia and 
posteriorly via a thin fascial presacral anatomical
plane. A J-pouch and a proximal loop ileostomy was
constructed.

Pathology
Examination of the rectum revealed multiple sessile
polyps and an extensive soft sessile polyp up to 
12cm in length. This polyp was predominantly flat
with polypoid areas. Its shape was patchy with
islands of normal mucosa within it, suggesting that
coalescing of multiple polyps had occurred. Situated
in its center was an ulcerated tumor 25 × 25mm. In
the upper part of the rectum there was a smaller
ulcerated lesion (8 × 8mm). Histological examina-
tion of the polyps showed a tubulovillous pattern.
The larger ulcer was a moderately differentiated ade-
nocarcinoma associated with villous adenoma. This
tumor extended through the bowel wall to perirec-
tal fat (T3). The smaller ulcer was also a moderately
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differentiated adenocarcinoma with invasion
limited to the submucosa (T1). Seventeen perirectal
lymph nodes were examined, 2 of which contained
metastatic carcinoma. The tumors were probably
Dukes C, T3 N1 M0 and Dukes A, T1 N0 M0.

Operation (5.22.95)
Closure of loop ileostomy.

Follow-Up (2004)
Postoperative radiotherapy was not administered, to
avoid the risk of post irradiation pouch dysfunction.
The patient was treated with adjuvant chemother-
apy (flourouracil and folinic acid) for 12 months. She
remained well until May 1998 when computerized
(CT) examination demonstrated a large solitary mass
in the right lobe of the liver. A right hemihepatec-
tomy was performed. Progress was satisfactory 
until May 2004 when pulmonary metastases were
detected. At last follow-up the patient’s well being
did not appear to be affected by this latest spread of
the disease. There has been no evidence of local
pelvic recurrence.

Comment
In FAP patients the risk of rectal cancer is known to
increase with length of follow up after IRA. This
patient’s carcinomas were diagnosed 25 years after
the IRA was performed. In patients treated entirely
or predominantly before the ileal pouch surgery com-
menced, the risk of rectal cancer has been reported
as: 3.6% (St Mark’s Hospital), 1 12.9% (Cleveland
Clinic),2 13.1% (Leeds Castle Polyposis Group),3 and
32% (Mayo Clinic),4 Church et al have highlighted a
change in indication for IRA since the advent of
pouch surgery and suggest that IRA is a satisfactory
operation if the rectum is not severely affected 
by polyposis.2 Church et al report that since 1983,
135 patients treated at the Cleveland Clinic with 
IRA with a median follow up of 135 months have
remained free of rectal cancer.2 The patient reported
here had a longer rectal segment remaining than the
recommended 12cm level of anastomosis. A lower
IRA would not have prevented the development of
the cancer in the mid rectum. It is of interest that this
carcinoma was not diagnosed prior to operation.

20 Ileorectal Anastomosis for FAP:
Rectal Cancer

Female 35, Years
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History
In 1990 colonoscopy revealed multiple lipomas in
the left colon and rectum. There was also a central
lower abdominal mass reaching the level of the
umbilicus. Laparotomy revealed a deep abdominal
wall tumor (12 × 9cm) attached to the sigmoid
colon, bladder, and a tube-ovarian mass containing
a cystadenoma (14 × 14cm). These lesions were
removed. An ulcerated polypoid lipoma (6 × 2.5cm)
was removed from the splenic flexure by colotomy.
The histology of the abdominal wall tumor revealed 
a fibroblastic pattern (no mitoses) and chronic
inflammatory cells. Diagnosis: inflammatory
pseudotumor

Follow-Up Investigations (10.8.98)
In 1998 colonoscopy and barium enema revealed
lipomatous polyps in the rectum and colon as far as
the mid descending colon (Figures 21.1 and 21.2).
They varied in size from 3mm to 65mm.

Operation (1.18.99)
The colon was obscured by extensive “fat wrap-
ping” and large appendices epiploicae. Resection-
anastomosis was performed. The small lesions were
lipomas, tubular adenomas, and hyperplastic polyps.
The larger polyps were lipomas.
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Follow-Up (2005)
Colonoscopy has subsequently revealed small
lipomas in the transverse and ascending colon. Some
of the small rectal polyps removed are “stromal
polyps” showing increased smooth muscle fibers in
the submucosa.

Comment
The true nature of the “inflammatory pseudotu-
mor” removed in 1990 remains unclear and may be
similar to the case reported by Kunakemakon et al.1

Its relationship to the lipomatosis of the colon is not
established. While lipomas are the second com-
monest benign “tumor” of the colon, lipomatosis is
rare. The age range at presentation in the few reports
available is 2–58 years. The condition may be
asymptomatic or be the cause of abdominal pain,
diarrhea, or rectal bleeding. Surgical treatment is
not obligatory and will depend on the extent of the
colon disease and the clinical significance. It does
not appear to be a familial disease. The lipomas are
usually submucosal but may be subserosal as well,
forming “dumb-bell” lesions.2 Marked fatty infiltra-
tion of the appendices epiploicae may be associated
with the condition.3,4,5

21 Large Bowel Lipomatosis
Female, 53 Years
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Figure 21.1: Lipomas seen on colonoscopy. Figure 21.2: Lipoma in sigmoid colon.
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History
The patient had a family history of colorectal cancer
(father). He presented with a 10-day history of
central abdominal pain, anorexia, and fever. A rapid
loss of weight had occurred during this period. He
was admitted to a hospital where colonoscopy
revealed a polypoid mass at 30cm. This was diag-
nosed as a carcinoma and the patient was referred
for operation. A further colonoscopy to the cecum
was performed. The lesion was of an intense red
color, lobulated, and with a smooth surface (Figure
22.1). Immediately proximal to it there was a less
prominent but similar change in the mucosa. Diver-
ticula were present in the sigmoid and descending
colon. There was no other mucosal abnormality.
Biopsy revealed mucosal inflammation. On rectal
examination, there was a fixed left-sided pelvic
mass. A preoperative diagnosis of diverticulitis was
made.

C A S E

Operation (7.7.97)
Laparotomy revealed a pelvic abscess contained by
an inflamed segment of sigmoid colon, the left side
of the upper rectum, and the side wall of the pelvis.
There was marked diverticulosis proximal to the
inflammatory mass, which affected most of the
descending colon. The upper rectum, sigmoid, and
descending colon were resected. An extraperitoneal
anastomosis was performed with a circular stapler
(later measured at 9cm). Irrigation suction drains
were placed in the “bed” of the previous abscess.
Postoperative recovery was satisfactory.

Pathology
The diagnosis of diverticulitis was confirmed and
there was no evidence of malignancy. The colon was
grossly thickened by inflammation. The polypoid
mucosal lesions were due to marked edema. An
intramural abscess was anticipated to be the cause
of the unusual mucosal mass but no such pathology
was found.

Comment
While the differential diagnosis of sigmoid diver-
ticulitis and carcinoma can be very difficult on 
the basis of clinical and radiological findings, if
colonoscopy can negotiate the lesion, the diagnostic
problem is usually resolved. The prominent poly-
poidal mass was an unusual manifestation of diver-
ticulitis (the author has seen only one previous
similar case). The smooth shiny surface of the lesion
was the principal endoscopic finding that distin-
guished it from carcinoma. Schnyder et al report a
similar but much larger polypoidal mass caused by
mucosal edema associated with divcerticulitis.1 The
distal level of resection was extraperitoneal to
obtain a healthy rectal wall for anastomosis. The
proximal level of resection was determined by the
extent of the diverticulosis in a relatively young
patient.

22 A Polypoid Lesion in the 
Sigmoid Colon

Male, 46 Years
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Figure 22.1: Colonoscopy reveals a lobulated polypoid
lesion at 30 cm, the surface of which is intensely red,
smooth, and shiny.
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IV Cancer of the Colon and Rectum



History
The patient was found to be anemic (hemoglobin 
8.0g/L) when investigated for an episode of syncope.
Fecal occult blood test was positive. Colonoscopy
identified an annular carcinoma in the ascending
colon and a large pedunculated polyp at the 15cm
level in the rectum.

Operation (8.7.98)
The carcinoma in the mid ascending colon was con-
firmed with enlargement of adjacent lymph nodes.
There was also a large hard lymph node related to
the superior mesenteric vessels, which was thought
to be related to the colon pathology although its
anatomical position seemed unusual. There was no
evidence of metastases beyond the suspicious lymph
nodes in the mesentery. The right colon with 70cm
of terminal ileum was resected. An end-to-end anas-
tomosis was performed with a circular stapler.

Pathology
The colon cancer was deeply ulcerating and
involved the pericolic tissues. Histological exami-
nation revealed a poorly differentiated signet ring
carcinoma (Figure 23.1). The largest adjacent
“lymph node” was a metastatic nodule composed of
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signet ring carcinoma with no identifiable lymph
node tissue (Dukes C, T3 N1 M0). On the luminal
aspect of the ileum, there were 3 yellow submucosal
nodules. Histologically they were carcinoids. The
largest of these measured 11mm in diameter and
extended through the muscularis propria. The large
“ectopic” node and 2 smaller nodes related to the
superior mesenteric vessels were yellow on the cut
surface and contained metastatic carcinoid tumor.

Operation (10.8.98)
The snare removal of the rectal polyp (20mm) and
2 smaller polyps nearby was performed subsequent
to the resection to minimize the risk of implanta-
tion from the proximal carcinoma. Histological
examination of the largest polyp showed severe dys-
plasia in a tubular adenoma.

Follow-Up (2004)
No adjuvant chemotherapy was administered in
view of the patient’s age. In 2003 a left hemicolec-
tomy was performed for a metachronous colon car-
cinoma in the sigmoid colon (Dukes A, T2 N0 M0).
The patient has no evidence of recurrent malig-

23 Synchronous Colon Carcinoma and
Malignant Carcinoid

Female, 80 Years
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Figure 23.1: Poorly differentiated adenocarcinoma in
ascending colon.

Figure 23.2: Typical carcinoid in the ileum.



nancy 5 years and 8 months since the first bowel
resection.

Comment
It is not uncommon for carcinoids of the ileum to
be multiple.1 Carcinoid tumor may be associated
with other malignancies of the gastrointestinal tract
(29%–53%).2 The combination of colorectal carci-
noma and multiple carcinoids of the small bowel is
rare.3 The largest lymph node in the small bowel
mesentery in this patient was misinterpreted as a
colorectal cancer (CRC) metastasis and, to include
it in the resection, 70cm of ileum was removed. The
carcinoid tumors were thus resected fortuitously.
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The small bowel was not assessed adequately at
operation since the carcinoids should have been
detected by palpation. Three mesenteric lymph
nodes contained carcinoid metastases and are pre-
sumed to relate to the largest primary in the ileum,
11mm in diameter. Thompson et al report an 18%
incidence of lymph node metastasis in carcinoids of
the ileum less than 10mm in size.1 This patient’s
long term survival from a poorly differentiated
signet ring carcinoma was not expected. There was
some reluctance to subject her to routine colono-
scopic surveillance in view of her age. Nevertheless
the patient’s metachronous cancer was diagnosed at
the Dukes A, T2 N0 M0 stage.



History
The patient’s complaint was an aggravation of pro-
lapsed “hemorrhoids” for 2 months. She had noted
occasional constipation but no other gastrointesti-
nal symptoms. Physical examination revealed cir-
cumferential mucosal prolapse and a large mass,
readily palpable in the pelvis. Sigmoidoscopy iden-
tified the proliferative edge of a rectal carcinoma at
16cm, confirmed by biopsy. Further examination of
the bowel proximal to the tumor was not possible.
Computerized tomography (CT) examination iden-
tified an abnormality at the rectosigmoid area with
extensive thickening of the bowel wall and diver-
ticular disease. There was dilatation of the right
ureter. The liver showed no evidence of metastases.

Operation (10.22.93)
At laparotomy there was a large fixed mass in the
pelvis formed by the upper third of the rectum and
distal sigmoid colon, the latter showing evidence of
chronic inflammation. The mass was hard, appeared
to infiltrate the posterior surface of the uterus, and
involve the right ureter which was dilated. There
was no evidence of extra pelvic metastases. Proxi-
mal to the mass, there was obvious diverticulosis
that reached the lower descending colon. It was
thought the cancer was solely responsible for the
pelvic mass, and therefore the resection included a
radical hysterectomy en bloc. It was thought
prudent not to resect the ureter in this 78-year-old
frail patient, and the ureter was “peeled” away from
the mass. A low anterior resection was performed
with a proximal loop ileostomy.

Pathology
The annular carcinoma was ulcerating with a pro-
liferative edge, causing significant constriction of
the lumen and invasion of the perirectal tissues. The
uterus was adherent to the mid sigmoid colon by
benign adhesions that were related to a diverticular
abscess confined to the pericolic fat. There were
other foci of inflammation in diverticula in this part
of the sigmoid colon. There was narrowing of the
lumen with redundant mucosa typical of chronic
diverticular disease. The excision margin of the
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resected cancer was negative for malignancy and
examined lymph nodes did not contain any meta-
stases (Dukes B, T3 N0 M0).

Postoperative Course
Initially the patient’s recovery was satisfactory until
the second week, when an unexplained episode of
tachycardia and peripheral cyanosis occurred. Con-
trast radiological assessment of the anastomosis
showed no evidence of impaired healing. CT exam-
ination of the abdomen demonstrated thrombosis of
the splenic vein and a major infarct of the spleen,
which was managed conservatively. Routine pro-
phylactic heparin therapy had been administered
during the postoperative period. A follow up CT
examination 1 week later revealed infarcts of the
liver and kidney, and within a few days the patient
suffered a stroke with a right hemiparesis. CT of the
brain confirmed an infarct in the postero-inferior
part of the left occipital lobe. Despite increasing
return of motor function, the patient remained
aphasic, depressed, and refused all attempts at oral
feeding. At the request of the family, total parentral
nutrition (TPN) was eventually discontinued. The
patient died 11 weeks after operation.

Comment
The patient suffered from synchronous major
pathologies of the large bowel and yet was virtually
without related symptoms. “Silent cancer” is well
recognized as a clinical entity, but not so with diver-
ticulitis of this severity. The diverticulitis was not
diagnosed until the resected specimen was exam-
ined. At operation, difficult decisions were required
in relation to the attachment of the pelvic mass to
the right ureter and uterus. If the benign nature of
the attachment to the uterus had been appreciated,
then hysterectomy would have been avoided. This
is the only case of postoperative multiple visceral
infarcts encountered by the author. Its etiology
remained obscure. In a series of 208 elective resec-
tions for diverticular disease, the incidence of coex-
istent carcinoma of the sigmoid colon or upper
rectum was 2 (1.0%).1

24 Coexistent Cancer and Diverticulitis
Female, 78 Years
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History
During a 2-month period, the patient had noticed a
loss of weight, abdominal “wind” pain, and diar-
rhea. Rectal examination revealed a mobile mass in
the pelvis, and sigmoidoscopy was normal to 19cm.
A barium enema showed complete retrograde
obstruction in the lower sigmoid colon consistent
with a neoplasm. Flexible endoscopy was not 
performed.

Operation (5.30.79)
A large sigmoid carcinoma, 6cm in diameter was
resected, with an anastomosis in the intraperitoneal
rectum. There were no obvious metastases.

Pathology
Over the peritoneal surface of the bulky tumor,
there were 3 thin-walled sacs, 2–3cm in size, con-
taining a clear straw colored fluid. They were related
to pale areas overlying transmural infiltration by the
cancer. The tumor was a fungating ulcer 6.5cm in
length. The depth of invasion was limited to the
muscle layer. Twenty-six lymph nodes were exam-
ined and no metastases were found (Dukes A, T2 N0

M0). There was an inflammatory reaction in the
muscle of the bowel wall, which was more acute in
the outer layers with small abscesses. There were no
histological features to suggest the tumor was
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anaplastic. The 3 cystic structures appeared to arise
from the serosal tissue and were lined by squamous
epithelium.

Follow-Up
The patient remained well for a year. The onset of
dysphagia was investigated with a barium swallow
that showed a mediastinal mass deforming the
middle third of the esophagus. Esophagoscopy
revealed an area of inflammation but no ulceration.
Thoracotomy revealed a large tumor mass arising 
in the muscle layer of the esophagus. It was not
resectable. A biopsy confirmed the diagnosis of
metastatic undifferentiated carcinoma consistent
with a primary colon tumor. The patient did not
return for further visits and subsequently suc-
cumbed to metastatic disease.

Comment
The serous cysts attached to the tumor were most
unusual. No reference to such lesions has been
found in the literature. The intramural metastasis
of the esophagus is also a very uncommon
hematogenous spread from an extrathoracic site.
Primary malignancies that have metastasized to the
esophagus in this way are breast, stomach, pancreas,
kidney, testes, prostate, and uterus.1,2

25 Sigmoid Carcinoma and Serosal Cysts
Female, 54 Years
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History
This patient presented with symptoms due to iron
deficiency anemia (Hb: 59g/L) made worse by his
chronic bronchitis and emphysema, which required
oxygen administration at home. A barium enema
showed a large carcinoma of the transverse colon.
Short colonoscopy to the distal extent of the tumor
revealed 3 small polyps in the left colon and sigmoid
colon diverticulosis.

Operation (5.18.95)
At laparotomy there was a large spherical mass (13
× 13cm) involving the mid transverse colon. The
serosal surface was lobulated and gray in color.
Enlarged lymph nodes were apparent along the
course of the middle colic vessels. There was no 
evidence of metastatic disease beyond the intended
perimeter of surgical excision. An extended right
hemicolectomy was performed. An end-to-end 
anastomosis was made with a circular stapler via a
colotomy.

Pathology
On sectioning the specimen, the tumor was seen to
occupy the entire circumference of the lumen with
malignant stenosis at its proximal and distal limits.
The tumor had formed a huge malignant cavity 
contained within a “shell” of tumor. Several poly-
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poid elevations projected from the surface. Histo-
logical examination revealed a moderately to poorly
differentiated mucinous adenocarcinoma, which
extended beyond the muscularis propria to involve
the serosa. There were no metastases identified in
the lymph nodes (Dukes B, T3 N0 M0). Seven small
polyps in the resected colon (3–10mm) were benign
tubular adenomata.

Postoperative Follow-Up
With intensive care support of the patient’s respira-
tory problems, his postoperative course was uncom-
plicated. The patient survived the malignancy
beyond 5 years and died of respiratory failure.

Comment
The morphology of this type of tumor, which forms
a large cavity within an outer “shell” of neoplasm,
is a definite entity, although not often encountered
by the surgeon. It is possible that these are rapidly
growing neoplasms which are accompanied by 
significant tumor necrosis, thus producing a large
hollow mass. No description of this morphological
variety of colorectal cancer (CRC) has been found in
the literature. While the morphology appeared
ominous in this patient, the cancer survival was
better than expected.

26 Cavitating Cancer of the 
Transverse Colon
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History
The patient’s prior medical history included hyper-
tension, a myocardial infarct, and diabetes. For 1
year, frequent episodes of diarrhea had been present.
For 3 months, she complained of lower abdominal
pain, worse after meals, abdominal distention,
audible bowel sounds, anorexia, and loss of weight.
A barium enema examination demonstrated a large
lesion of the distal sigmoid colon. On examination,
there was abdominal distention and an irregular,
immobile pelvic mass. Sigmoidoscopy revealed a
polypoid tumor of the rectum at 10cm. Biopsy con-
firmed the lesion to be a moderately well differen-
tiated adenocarcinoma.

Operation (4.13.89)
There was a large mass involving the distal sigmoid
colon and mesentery. A loop of terminal ileum was
adherent to the mass. The liver appeared normal. No
intraabdominal metastases beyond surgical excision
were identified. A low anterior resection was per-
formed including 30cm of ileum in continuity. The
wide excision compromised the blood supply of the
ovaries, which were therefore removed.

Pathology
The primary lesion was an ulcer measuring 6cm in
length. There was extensive spread locally to form
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a large mass in the mesentery that had also spread
distally to then breach the wall of the upper third of
the rectum and “re-enter” the lumen. This mass of
neoplasm measured 11cm in length, its distal part
protruding like a “tongue,” freely movable within
the lumen of the rectum. The mesentery of the
resected ileum was invaded by carcinoma. None of
the 12 lymph nodes showed metastases. The tumor
was moderately well differentiated adenocarcinoma
(Dukes B, T3 M0 N0).

Follow-Up
The patient lived for 7 years, 5 months without evi-
dence of recurrent disease. Death was the result of
cardiac disease.

Comment
It is of interest that adenocarcinoma of the large
bowel can develop locally to form an extensive
primary mass without metastasizing to lymph
nodes. It is unusual to find extraluminal spread
“bursting” back into the bowel. This may have been
related to the large extra rectal component being
impacted in the pelvis. The “eruption” of the lesion
to reenter the rectum suggested incorrectly that two
primary cancers were present.

27 The Wagging Tongue of a 
Sigmoid Cancer

Female, 56 Years
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History
In 1981 the patient (aged 37 years) underwent colec-
tomy and ileorectal anastomosis for chronic ulcera-
tive colitis complicated by mucoid carcinomas (2) 
of the ascending colon that had penetrated beyond
the muscularis propria (Dukes B, T3 N0 M0). He
remained well until 1995, when he presented with
a 3-month history of abdominal pain and localized
distention on the left side of the abdomen. Exami-
nation revealed a firm mass in the left iliac fossa
accompanied by distended loops of small bowel. The
findings were confirmed by computerized tomogra-
phy (CT) examination.

Operation (7.17.95)
Laparotomy revealed a mass in the posterior aspect
of the left abdomen that was intimately involved
with the mesentery of the small bowel. Mucoid
material was erupting from the surface of the mass,
and similar deposits were in the left “paracolic”
gutter and pelvis. The liver appeared normal. Exten-
sive adhesions to the small bowel were not com-
pletely dissected. The mass was dissected free of the
left ureter and removed in continuity with 20cm of
the small bowel. All visible mucoid deposits were
removed.
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Pathology
The mass (7cm in diameter) contained numerous
cysts filled with “semisolid mucinous material.”
Histologically the wall of the cysts was lined with
columnar epithelium with loss of polarity and
hyperchromatic nuclei (Figure 28.1). The low-grade
dysplasia and mucus formation suggested mucinous
carcinoma and pseudomyxoma peritonei. Some of
the isolated deposits showed mucin devoid of
epithelial cells.

Operation (4.12.97)
Obstructive symptoms occurred 16 months after the
operation, requiring further surgery. A metastatic
mass of mucinous carcinoma, densely adherent to
the left ureter, was removed. The liver was normal.
No other deposits were present. Histologically,
signet ring cells were identified within the tumor.

Operation (7.3.99)
A further recurrence in the left lower abdomen, 
12cm in size, was resected in continuity with 20cm
of ileum, the left ureter, and left kidney.

Operation (8.25.01)
Laparotomy was performed for a symptomatic recur-
rence, most of which was excised in a “debulking”
procedure. This required excision of psoas muscle, a
loop of ileum, and the ileorectal anastomosis. A new
ileorectal anastomosis (IRA) was constructed.

Follow-Up
In March 2004, the patient was admitted to the hos-
pital, suffering a massive rectal hemorrhage due to a
vascular fistula between the external iliac artery and
the small bowel. This was successfully controlled 
by the insertion of a vascular stent by interventional
radiology. The patient succumbed to metastatic
disease some months after this complication.

Comment
Okuno et al report that the incidence of mucoid col-
orectal cancer was 6.4% in a series of 540 patients.1

The incidence of mucoid cancers arising in associa-

28 Protracted Recurrence of 
Mucoid Cancer
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Figure 28.1: Histological features of recurrent tumor
removed 7.17.95. Pools of mucus adjacent to flattened
low-grade adenocarcinoma.



tion with ulcerative colitis is higher: Mayer et al
report an incidence of 37% (mucinous 25%, signet
ring cancer 12%).2 Umpleby et al3 found such
tumors were more common in the proximal colon.
Compared to nonmucinous colorectal cancer, the
mucinous type exhibit an increased risk of local
spread, lymph node metastasis, and peritoneal dis-
semination.1,3,4 The mucinous tumor may cause a
widespread malignant mucinous ascites, which 
has been included in the classification of pseudo-
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myxoma peritonei. Ronnett et al prefer the term
peritoneal mucinous carcinomatosis (PMCA).5 In
the case described here, the recurrent mucoid
tumors were less generalized. Debulking surgery, as
advocated by Sugarbaker, et al4 did achieve pallia-
tion. It is of interest that the first noted recurrence
of the colitis cancer was 14 years after the colec-
tomy. Over the ensuing 9 years, abdominal surgery
was performed on 4 occasions, usually followed by
relief of symptoms for approximately 2 years.

7.17.95



History
The patient presented with a 2-year history of diar-
rhea and intermittent rectal bleeding. Colonoscopy
was limited to 30cm by a large polypoid mass
thought to be carcinoma. Biopsies were inconclu-
sive. There were 6 polyps in the rectum 10mm–
20mm size. A barium enema confirmed these 
findings, suggesting there was infiltration by the
large sigmoid lesion as well as additional small
polyps in the descending colon (10) splenic flexure
(1) and hepatic flexure (1).

Operation (8.22.85)
A large carcinoma of the mid distal sigmoid colon
was present. It was 11cm in length, with multiple
nodules over its serosal aspect, and palpable mesen-
teric lymph nodes. There were no other metastases.
The bowel was resected from proximal sigmoid to
mid rectum.

Pathology
There was a malignant ulcer present, measuring 
6cm × 4cm, associated with submucosal permea-
tion of carcinoma producing thickened “folds” on
the mucosal surface and extending over a distance
of 11cm. Small polyps (6) were also included in 
the resected specimen. Histological examination
revealed undifferentiated carcinoma extending
widely by permeation of submucosal lymphatics 
as well as deep penetration of the bowel wall,
extending into the pericolic fat. Vascular invasion by
carcinoma was a prominent feature histologically.
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There was heavy infiltration of the tumor by neu-
trophils. The serosal nodules were confirmed as 
carcinoma as well as metastases in a large mass of
lymph nodes within the mesentery. (Dukes C:T3 N3

M0). The presence of significant numbers of 
malignant serosal nodules made the staging of the
pathology more difficult.

Follow-Up (2003)
Further polyps (60–70) were removed by
colonoscopy over the subsequent 12 years. A large
polyp (benign) in the ascending colon was removed
by right hemicolectomy (9.10.97). At the last 
follow-up visit there was no evidence of metastatic
disease.

Comment
The tumor exhibited features of both the scirrhous
and lymphangiosis forms of linitis plastica, a classi-
fication proposed by Shirouzu et al.1 The lymphatic
permeations of the cancer in the submucosal layer
of the colon produced remodelling of the mucosa
around the malignant ulcer to form prominent
mucosal folds characteristic of one of the morpho-
logical types of linitis plastica. The histological
appearance can be anticipated by the naked eye find-
ings. The resection in this patient was regarded as
probably noncurative, in the presence of serosal
nodules of carcinoma, and yet the patient remained
free of recurrence for more than 18 years after 
operation.

29 Anaplastic Colon Cancer
Male, 36 Years
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History
The patient complained of rectal bleeding, diarrhea,
and lower abdominal discomfort for 2 months.
There had been a weight loss of 35lbs in 12 months.
A nonmobile mass was present in the left lower
abdomen. On rectal examination and sigmoi-
doscopy, abnormal mucosa was present that was not
typical of adenocarcinoma. Crohn’s Disease was
considered prior to referral. A barium enema demon-
strated a long stricture with “scalloped” margins
involving rectum and sigmoid. Biopsy of “inflamed
and edematous mucosa” at 10cm revealed anaplas-
tic carcinoma. Biopsy of an enlarged lymph node in
the neck (Figure 30.1) showed anaplastic carcinoma
with signet ring cells present. Other investigations
revealed the patient was suffering from thyrotoxi-
cosis, and therapy with carbimazole was com-
menced. Despite the ominous prognosis, operation
was performed since the patient had constant rectal
symptoms and requested that at least an exploratory
laparotomy be undertaken.

Operation (12.23.69)
At operation, the rectum and distal sigmoid were
converted into a firm “hosepipe-like” structure by
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diffuse spread of the tumor. There was extensive
lymph node involvement that extended into the
mesentery of the left colon. The distal limit of 
the submucosal spread appeared to be 5cm from the
anal verge. There was a 1.5cm metastasis in the 
left lobe of the liver. Resection with a straight
coloanal anastomosis and proximal colostomy was
performed.

Pathology
Examination of the resected specimen indicated that
the poorly differentiated tumor (Figure 30.2) arose 
in the rectum with diffuse submucosal, intramural,
and extramural spread to produce the “tubular”
morphology. Signet ring cells were prominent. The
distal margin of the specimen was positive for 
carcinoma. Extensive lymph node metastases were
confirmed.

Postoperative Course
Postoperative recovery was slow. Digital examina-
tion revealed a small subclinical defect in the anas-
tomosis. The patient continued to lose weight and
steadily deteriorated until he died 7 weeks after
operation.

30 Linitis Plastica of the Colon 
and Rectum

Male, 32 Years
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Figure 30.1: Cervical lymph node metastasis.
Figure 30.2: Colon: Anaplastic adenocarcinoma,
including signet ring cells.



Comment
Signet ring colorectal cancer is rare and accounted
for 0.7% of colorectal cancer reported by Nissan et
al.1 Linitis plastica is a morphological classification,
and in these colorectal cancers, the incidence of
signet ring histology is 16.6%.2 The poor survival 
of patients with colorectal linitis plastica is well
known.1,3,4 This case was the most aggressive
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example encountered by the author. The operation
did achieve relief from the distressing rectal symp-
toms, but resection with and end stoma or a pal-
liative stoma alone would have been a more
appropriate procedure. The patient’s limited sur-
vival was never going to facilitate satisfactory func-
tion of a straight coloanal anastomosis after closure
of the proximal colostomy.

For a full-page image of this figure see the appendix.



History
In January 1989 the patient was investigated for
heavy rectal bleeding. A fungating carcinoma of the
rectum was diagnosed 10cm from the anal verge.
The lumen at this level only just permitted exami-
nation by the colonoscope. Computerized tomo-
graphy (CT) examination showed no evidence of
perirectal spread, but both lobes of the liver appeared
to contain numerous small metastases. The patient
was informed that her life expectancy was approxi-
mately 12 months. A course of “palliative” radio-
therapy (45Gy) was administered to the rectal
tumour followed by a further treatment (6Gy) 1
month later. Sigmoidoscopy 3 months after treat-
ment revealed no visible tumor, but subsequently
recurrence occurred. Further radiotherapy (8Gy) and
local excision with a urological resectoscope failed
to control the lesion, and the patient was referred in
July 1990.

Sigmoidoscopy revealed a stricture of the
rectum at 10cm, which would not permit the
passage of the sigmoidoscope (17mm). The tumor
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edge was visible. A further CT examination of the
liver was associated with ultrasound (US) examina-
tion and fine needle aspiration. The liver lesions
were now regarded as cysts (Figure 31.1). This 
diagnosis was supported by the lack of any increase
in size since the initial CT (18 months 
previously).

Operation (8.13.90)
No metastatic disease was identified in the
abdomen. The liver contained multiple benign
cysts. The carcinoma was located in the intraperi-
toneal rectum, and there was no evidence of perirec-
tal spread. An extended low anterior resection with
a proximal loop ileostomy was performed. The 
anastomosis was subsequently measured at 7cm.
Recovery was uneventful.

Pathology
The tumor showed macroscopic evidence of tumor
attenuation by radiotherapy. It was 30mm in diam-
eter with a thin, rolled margin and a flat contour.

31 Curative Resection of Rectal Cancer
Despite Liver Metastases

Female, 55 Years
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Figure 31.1: The review CT scan (7.30.90) shows the low
density foci in the liver that were diagnosed as liver cysts
at this examination.

Figure 31.2: In this section, there are no obvious
microscopic features of a radiotherapy effect on the
carcinoma. Vessels elsewhere displayed endarteritis
obliterans.



The base was covered by a yellow slough. There was
thickening and edema around the lesion but no
excessive fibrosis. There was narrowing of the
lumen at the level of the tumor. Histologically the
lesion was well differentiated and did not penetrate
beyond the muscle layer of the rectum (Dukes A, T2

N0 M0). There was minimal evidence of previous
radiotherapy (Figure 31.2).

Operation (10.15.90)
Closure of loop ileostomy.

Follow-Up (2004)
The patient has remained free of recurrence or
metachronous colorectal tumors for 13 years, 7
months.
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Comment
The error in diagnosis was devastating for the
patient, who already had a history of endogenous
depression and lived with “palliative” care for 18
months. At the present time, by virtue of improved
techniques, this radiological misdiagnosis is less
likely. At operation, a generous distal margin (6cm)
for resection was selected to enable the anastomo-
sis to be made in the lower third of the rectum,
beyond the area of maximum radiation effect. The
indication for the proximal loop ileostomy was the
treatment with 59Gy prior to operation. The high
dose of radiotherapy, which became preoperative
rather than palliative, may have significantly con-
tributed to the local and systemic control of the
malignancy.



History
The patient presented with a 4-month history of
urinary symptoms (frequency and dysuria) associ-
ated with noncolicky abdominal pain. There were
no bowel symptoms. On abdominal examination,
there was a large, smooth suprapubic mass that
reached the level of the umbilicus. A urologist made
a diagnosis of urinary retention, but investigations
were normal. A barium enema showed a distorted
sigmoid colon “stretched” over the abdominal mass.
Rigid sigmoidoscopy revealed 2 small polyps in the
rectum.

Operation (11.29.66)
The mass was found to be a large spherical cystic
mass within the sigmoid mesocolon, approximately
12cm in diameter. It was intimately associated with
the sigmoid colon and a loop of terminal ileum. Two
lesions (1 soft, 1 firm) were palpable in the mid
sigmoid colon. There was no evidence of other
intraabdominal pathology. Resection of the sigmoid
colon, mass, and 30cm of terminal ileum was per-
formed with 2 anastomoses.

Pathology
The lesions in the sigmoid colon were a peduncu-
lated benign polyp and a small plaque-shaped ade-
nocarcinoma 15mm × 15mm. The latter was not in
continuity with the intramesenteric mass. The mass
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contained obvious tumor tissue which was friable
and soft in consistency. There were areas of necro-
sis and liquefaction within the mass. Adenocarci-
noma was confirmed histologically in the colon and
mesenteric mass. (The extent of any infiltration of
the resected ileum is not known).

Follow-Up
One year after the operation (11.14.67), the patient
underwent laparotomy to investigate abdominal
pain and anemia. Laparotomy revealed a large
preaortic mass of metastatic nodes and a further
large mass in the mesocolon. No resection was
undertaken. The patient died of metastatic disease
during the following year.

Comment
The pathology in this patient was of interest because
the primary tumor was small, whereas the lymph
node involvement was huge and associated with
necrosis. The author has seen this type of “mega”
lymph node pathology only twice in treating more
than 2000 patients with colorectal cancer. Cur-
rently, the patient would be treated with postopera-
tive adjuvant chemotherapy. The prognosis of a
patient undergoing a curative operation for colorec-
tal cancer may be directly related to the size of the
largest metastatic lymph node.1

32 Small Sigmoid Cancer: 
“Mega” Lymph Node Metastasis

Male, 69 Years
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History
For 2 months the patient had noticed an “abscess”
in the right buttock associated with rectal bleeding,
constipation, and loss of weight. There was a large
rectal cancer found at the 7cm level, and biopsy of
ulcerating nodules on the surface of the buttock also
revealed adenocarcinoma. The buttock mass mea-
sured 8cm × 15cm (Figure 33.1). Laparotomy and
colostomy were performed. The surgeon considered
the tumor to be nonresectable. The patient was
referred for further opinion and management. Exam-
ination under anesthesia revealed a subepithelial
cord of hard tissue extending from the distal edge of
the rectal cancer into the buttock mass. The rectal
lesion appeared fixed. Investigations revealed no evi-
dence of other metastases. The patient was treated
with two courses of 5 fluorouracil and Lomustine
administered by regional perfusion via the right
common iliac artery. Preoperative radiotherapy was
considered but not given.
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Operation (10.4.77)
Abdominoperineal excision (APE) of the rectum,
including a wide excision of the buttock mass in
continuity, was performed.

Pathology
Examination of the specimen revealed a large 
ulcerated and polypoid tumor encircling the rectum
6cm above the dentate line. The “core” of malig-
nant tissue connecting the primary tumor to the
buttock mass did so via an anal fistula. The tumor
in both areas was well differentiated adenocar-
cinoma. There were no metastases in the lymph
nodes. The tumor had extended into the mesorec-
tum. The margins of the pelvic dissection were not
involved.

Follow-Up
An enlarged lymph node was noted in the right
inguinal region 5 months after the APE. Block 
dissection was performed, revealing metastatic ade-
nocarcinoma in 1 node. The patient remained free
of metastases until he died of “natural causes” at
age 82, 11 years and 9 months after the resection of
the rectal cancer.

Comment
The initial presentation of this patient suggested 
a devastating malignancy with a poor prognosis.
There was a reduction in the size of the buttock
mass after regional chemotherapy. The combined
treatment and the biology of the tumor were pro-
bably responsible for the long period of cancer-free 
survival.

33 Rectal Cancer Infiltrating the Buttock
Via an Anal Fistula

Male, 70 Years
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Figure 33.1: Appearance of the right buttock prior to
intra-arterial perfusion with chemotherapy.



Diagram 33 73



History
In February 1976 the patient underwent a curative
resection of a moderately well differentiated adeno-
carcinoma of the lower third of the sigmoid colon.
The vascular ligation was immediately below the
upper left colic artery. The distal margin of the
tumor clearance was 5cm. A 2-layer anastomosis
was performed which was later measured at 13cm
from the anus. At operation, the uterus was noted
to be enlarged and retroverted with a large fibroid on
the upper part of the posterior surface. The carci-
noma involved 2/3 of the lumen for a distance of 
45mm and “partly infiltrated” the muscularis
propria. One mesenteric lymph node 2cm from the
colon contained adenocarcinoma, 12 other lymph
nodes were negative (Dukes C, T2 N1 M0). One year
after operation, clinical examination and examina-
tion under anesthetic revealed a mass in the “pouch
of Douglas” (PD), attached to the uterus and the
wall of the bowel at the level of the anastomosis.
Investigations for metastatic disease elsewhere were 
negative. [Computerized tomography (CT) and 
transrectal ultrasound (TRUS) assessment of the
pelvis were not available for this patient in 1976].

Operation (3.14.77)
Laparotomy revealed many adhesions in the pelvis
but no metastases in the remainder of the abdomen.
The uterine fibroid and the left ovary obscured the
recurrent tumor in the PD. An en bloc excision of
the conglomerate mass included the uterus, both
ovaries, and 18cm of large bowel with a distal
margin clearance of 4cm of rectum. A colorectal
anastomosis was performed with a single inter-
rupted layer of dexon sutures.

Pathology
The recurrent tumor was 17mm in diameter and
was adjacent to the anterior aspect of the anasto-
mosis. It was infiltrating the bowel wall immedi-
ately above the anastomosis where ulceration of the
mucosa (10mm in diameter) had occurred. There
was malignant invasion of the left ovary. The uterus
was attached to the recurrence by benign adhesions.
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The solitary mass of tumor was moderately well 
differentiated adenocarcinoma.

Follow-Up (2005)
The patient has attended regular follow-up investi-
gations. There has been no recurrence of the carci-
noma since the re-resection more than 28 years
previously.

Comment
In a review by Abulafi and Williams, the local recur-
rence (LR) rate from colon cancer was found to 
be between 4.5% and 17.8%.1 From the United
Kingdom Large Bowel Cancer project, Phillips et al
reported an LR rate from left colon cancer of 12%.2

Local recurrence rates of 3.1% and 3.8% have been
reported from specialist colorectal units.3,4 This
patient was fortunate that the LR was detected on
rectal examination by an experienced colorectal
surgeon during a routine follow-up visit. Interpreta-
tion of the clinical findings was made more difficult
by the presence of the uterine fibroids. Carcinogenic
embryonic antigen estimations were not performed
routinely for this patient during 1976–1977. At the
present time, endoluminal ultrasound would proba-
bly be the investigation of choice to assess the type
of lesion described in this case. Its use in staging T3

and T4 primary rectal cancer is credited with a high
degree of accuracy.5 Robinson et al. concluded that
magnetic resonance imaging (MRI) is an accurate
technique for assessing locally recurrent disease.6

This accuracy may be increased with the use of an
endorectal probe with MRI examination. The prog-
nosis may be adversely affected by the surgical tech-
nique employed in the original resection.4 Read et
al. suggest a wide excision of the mesentery should
be performed, and, for left colon resections, a high
vascular ligation is preferred.4 The outcome has
been related with significance to the number of
lymph nodes identified in the mesentery of the
resected specimen.7,8 Re-resection with curative
intent for local recurrence subsequent to colon
cancer is possible in few patients.9

34 Lucky Local Recurrence
Female, 43 Years
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History
The patient developed ulcerative colitis (UC) at the
age of 14 years (1948) and was referred for a surgical
opinion in 1966 with a history of UC for 17 years.
He had recently noticed intermittent pain in the 
left lumbar region and pain under the left costal
margin on deep inspiration. Sigmoidoscopy showed
minimal active colitis. A barium enema demon-
strated total colitis, a large polypoid lesion of the
splenic flexure, and a stricture of the upper descend-
ing colon 9cm in length regarded as malignant
(Figure 35.1).

Operation (6.10.66)
Laparotomy revealed a large mass at the splenic
flexure that was adherent to the diaphragm, the
lower ribs, and spleen. There were no obvious
intraabdominal metastases. Biopsy of an enlarged
node at the origin of the inferior mesenteric
artery (IMA) was negative for carcinoma. A thoraco-
abdominal approach was then employed to enable
further assessment and dissection of the mass.
Resection was performed with en bloc removal of
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colon, spleen, tail of pancreas, portion of 3 ribs
(11th, 10th, 12th), and the lateral aspect of the left
diaphragm, as malignant invasion of these struc-
tures appeared to have occurred. The resected
margin of the diaphragm was sutured to the chest
wall at a higher level (Figure 35.2). The right colon
resection was deferred, in view of the duration and
complexity of the left colon resection. The posto-
perative recovery was satisfactory.

Pathology
The macroscopic appearance of the mucosa (fea-
tureless, fragile, and hyperemic) and the histological
features were typical of chronic ulcerative colitis.
The proximal carcinoma was 40 × 40mm, localized
to the colon wall (Dukes A, T2 No Mo). The distal
tumor was annular, with marked narrowing of the
lumen, and extended 55mm along the colon. This

35 Thoraco-Abdominal Approach to
Carcinoma of the Splenic Flexure

Male, 31 Years
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Figure 35.1: Two carcinomas at the splenic flexure
demonstrated by barium enema.

Figure 35.2: Chest x-ray 2 years after operation shows
the position of the transposed left hemidiaphragm.



larger tumor had penetrated well beyond the muscle
wall of the colon but was attached to the diaphragm
and ribs by a prominent layer of fibrous tissue
(Dukes B, T3 N0 M0). Both tumors were well differ-
entiated, with obvious mucoid formation in the
distal lesion. There were 36 lymph nodes in the
resected mesentery, none of which contained metas-
tases on histological examination.

Operation (11.16.66)
The right colon and colostomy were resected. An
end-to-end ileorectal anastomosis was performed,
leaving 15cm of rectum. Postoperative recovery was
satisfactory.

Follow-Up (2005)
The patient has remained well for 39 years with no
recurrence or further carcinoma of the large bowel.
Regular sigmoidoscopy examinations show minimal
inflammatory changes of the mucosa of the rectum
without dysplasia. Bowel frequency is 5/24hrs.

Comment
In 1964, 15 months prior to the diagnosis of multi-
ple carcinomas, a follow-up contrast enema had
shown no evidence of any lesion in the vicinity of
the splenic flexure. He had known high risk factors
for supervening malignancy: the colitis commenc-
ing at an early age and symptom duration of 17
years. Lennard-Jones has assessed the risk as 12% 
in patients with a history of 10–25 years.1 Mayer,
reporting on 39 patients with ulcerative colitis
cancer, found 18% of the patients had a history of
less than 8 years.2 The nature of the patient’s symp-
toms and the size of the larger tumor on x-ray sug-
gested that local extension in this “remote” region
of the abdomen could be significant. This was con-
firmed at laparotomy via an upper left paramedian
incision. The thoracoabdominal incision through
the bed of the seventh rib provided optimal access
to the most difficult part of the operation. There is
little doubt that without this exposure the pathol-
ogy would have been regarded as nonresectable. In
the author’s series of 2093 patients with colorectal
cancer, there were 47 splenic flexure lesions. The
thoracoabdominal approach was employed in 4
patients. Landman et al. report from the Cleveland
Clinic that, in 5 multivisceral resections of splenic
flexure cancers, some part of the diaphragm was
included in the en bloc excision.3 Attachment to
other viscera is not always due to malignancy as
there is frequently an inflammatory reaction around
the tumor. Contiguous malignant infiltration has
been reported in 44%,4 48%,3 and 52%5 of multi-
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visceral resections. At operation it can be impossi-
ble for the surgeon to define a safe plane of dissec-
tion to avoid violation of the tumor clearance,
which results in increased local recurrence6 and
decreased survival.7 Currently, preoperative com-
puter tomography (CT) and/or magnetic resonance
imaging (MRI) examinations may be of assistance,
although the distinction between fibrous tissue and
malignant infiltration can still be difficult. The
patient’s long term survival has been associated
with regular follow up examinations of the residual
13cm of rectum. Although patients who develop
ulcerative colitis cancer tend to have a higher inci-
dence of Dukes C and D tumors, Johnson et al.
found there was not a significant difference in the 5
year cancer-specific survival of curative operations
compared with noncolitic colorectal cancer.8 The
only other reference found describing the thora-
coabdominal approach for splenic flexure cancer was
that of Walfisch and Stern.9

For a full-page image of this figure see the 
appendix.





P A R T

V Diverticular Disease



History
In August 1994 the patient was admitted to the hos-
pital with severe pain and tenderness in the left iliac
fossa accompanied by fever and vomiting. A pelvic
ultrasound suggested a possible left-sided pelvic
mass. Laparoscopy by a gynecologist revealed
normal ovaries and “extensive diverticular disease.”
Antibiotics were administered and the symptoms
settled. A subsequent barium enema confirmed 
the diagnosis of sigmoid diverticular disease. Nine
months later, a series of similar episodes occurred
over a period of 12 weeks, resulting in a further
admission to hospital for 7 days. Elective operation
was advised for recurring diverticulitis.

Operation (8.11.95)
There was marked diverticular disease involving the
sigmoid colon but no focus of diverticulitis was
identified. The remainder of the colon and small
bowel were normal. Both ovaries were normal. The
large bowel was resected between the sigmoid
descending junction and the upper third of the
rectum. The anastomosis was completed with a cir-
cular stapler. Two diverticula in the mid descending
colon were inverted.

Pathology
No evidence of active inflammation was found on
examination. Marked diverticulosis was present
with associated thickening of the muscularis
propria. The mucosal folds were prominent and dis-
torted, consistent with long standing diverticular
disease.

Follow-Up (2004)
One year after operation, examination revealed a
stenosis of the anastomosis (at 10cm). There were
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no associated symptoms, and a 17mm diameter sig-
moidoscope passed beyond the stenosis without dif-
ficulty. This degree of stenosis was not treated. The
patient has been free of gastrointestinal symptoms
for 9 years.

Comment
Morson reported that, in a series of 173 patients
with symptomatic diverticular disease treated by
resection at St Mark’s Hospital, no evidence of
inflammation was found in 32.4% of the speci-
mens.1 The patients had been treated during a period
when various radiological criteria of inflammation,
since proven incorrect, were accepted. The inci-
dence of noninflammatory diverticular disease
found after resection is infrequently reported. In the
author’s series of 206 patients managed by elective
open resection, the incidence was 12.1%.2 In a series
of 162 laparoscopic resections reported by Le Moine
et al., the incidence was 56.2%.3 The selection cri-
teria for operation will greatly affect this incidence.
These patients present with no evidence of compli-
cations on clinical examination or investigation but
have a convincing history characterized by chronic
left iliac fossa pain or “attacks of diverticulitis.”
The possible explanations for the absence of inflam-
mation on pathological examination are: (i) resolu-
tion of an inflammatory focus beyond detection; 
(ii) the symptoms are due to dysfunction of the 
colon affected by the diverticular disease; and (iii)
the patient’s symptoms are due to irritable bowel
syndrome in the presence of incidental diverticular
disease.

36 Was It Diverticulitis?
Female, 63 Years
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History
The patient was referred after an urgent laparotomy
during which a transverse colostomy was performed
for an inflammatory mass in the lower sigmoid and
rectum. Subsequent colonoscopy was limited to the
distal sigmoid, where a 10-mm polyp was removed
(villous adenoma). Anterograde colonoscopy via the
colostomy revealed marked narrowing of the
sigmoid colon due to diverticular disease and a large
polyp with a broad pedicle which could not be
snared with safety.

Operation (2.23.1995)
High anterior resection.

Pathology
Chronic inflammation, muscle thickening, and
redundant mucosa were present in the sigmoid
colon due to diverticular disease. Several areas of
redundant mucosa showed intense hyperemia. In
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the center of the specimen, there was a large “polyp”
40mm in width, described by the pathologist as a
“semicircular flap of mucosa.” Microscopic exami-
nation of the polyp revealed numerous thick-walled
blood vessels in the mucosa and submucosa with no
evidence of adenoma.

Operation (6.9.1995)
The transverse colostomy was closed.

Follow-Up (2001)
At 5 years and 9 months there were no further 
gastrointestinal symptoms, and colonoscopy was
normal.

Comment
The interest in this patient is the unusual large
pseudopolyp that had formed from the redundant
mucosa within the sigmoid diverticular disease.
This entity has been described as “polypoid 
prolapsing mucosal folds”1 and “crescentic fold
disease,”2 the latter representing the early stage of
this pathology. The histological appearances are
identical to those seen in mucosal prolapse of the
rectum.1 The changes are presumably due to trac-
tion and subsequent prolapse of the mucosa, which
initially appears as hyperemic patches. Kelly found
this abnormality in 7% of resected specimens.1

Figures 37.1 and 37.2 (from a different patient) show
two forms of the pathology.

37 Large Pseudopolyp of the 
Sigmoid Colon

Male, 59 Years
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Figure 37.1: Hyperemic patches in chronic diverticular
disease (“crescentic” fold disease) from a different patient.

Figure 37.2: Example of a further stage of the pathology
(pseudopolyp) from same patient shown in Figure 37.1.
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History
One year prior to emergency admission to the hos-
pital, the patient had an attack of abdominal pain
that was diagnosed as diverticulitis. At the time of
this urgent admission, he complained of left iliac
fossa pain, vomiting, and diarrhea. There was lower
abdominal tenderness maximal on the left. A com-
puterized tomography (CT) examination showed
diffuse induration surrounding the sigmoid colon
with bubbles of gas beyond the lumen. Some free
fluid was present but no loculated collection suit-
able for catheter drainage. Over a period of 4 days,
there was no significant improvement and operation
was advised.

Operation (5.25.98)
There was a focus of acute diverticulitis in the
sigmoid colon which had perforated into the
sigmoid mesentery forming an abscess which burst
as soon as the sigmoid colon was handled. There was
minor contamination of the operative field by the
leaking purulent fluid. There were adhesions and
collections of yellow gelatinous fibrin near the per-
foration, between loops of small bowel, and in the
right subphrenic spaces. Most of the sigmoid colon
was resected without anastomosis. The peritoneal
cavity was copiously irrigated with saline, and
suction drains were placed in the right subphrenic
spaces.

Pathology
Examination confirmed the diagnosis of diverticuli-
tis with extensive acute inflammation and the pres-
ence of a mesenteric abscess.

Postoperative
Recovery from operation was uncomplicated. Sig-
moidoscopy and colonoscopy were performed and
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found to be normal, and the patient was scheduled
for Stage 2 surgery.

Operation (11.23.98)
Reversal of the Hartmann operation was performed
with a stapled anastomosis in the mid rectum. The
immediate postoperative recovery was satisfactory,
but readmission was required for a bleeding duo-
denal ulcer. This was managed by laparotomy and
suture of the bleeding vessel. Since then the patient
has remained free of gastrointestinal symptoms
(2005).

Comment
This patient’s acute diverticulitis, present for
approximately a week prior to laparotomy, caused 
a fibrinous peritonitis. Free perforation (via the
mesenteric abscess) was imminent as evidenced by
the disruption of the abscess as soon as mobilization
of the colon was commenced. This event persuaded
the surgeon to perform a Hartmann procedure
instead of resection and immediate anastomosis,
which in retrospect was probably overly conserva-
tive. The patient was otherwise healthy with no
comorbidity, and there was no fecal peritonitis.
There has been increasing evidence that anasto-
motic integrity is not jeopardized by the presence 
of peritonitis.1,2 The literature currently supports
that immediate anastomosis is safe if the patient’s
general state will allow the longer procedure.3,4 The
Hartmann reversal operation in this patient was
complicated by upper gastrointestinal bleeding
requiring major surgery, underlining the fact that
this operation has the potential for significant com-
plications. Despite this criticism, the Hartmann
operation may still be the safest option in an elderly
patient with comorbidity and gross peritoneal
sepsis.

38 Which Operation for Acute
Diverticulitis with Peritonitis?
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History
In 1977 the patient underwent laparotomy for a sus-
pected carcinoma of the sigmoid colon. The surgeon
found a large fixed mass firmly adherent to the
pelvic structures, which he considered to be inoper-
able. A left-sided loop colostomy was performed.
The patient was subsequently informed that her
disease was incurable cancer. After a 5-year period,
by which time no deterioration in her health 
had occurred, the patient was referred for a sec-
ond opinion. Clinical examination revealed a pelvic
mass. Flexible sigmoidoscopy was possible only to
25cm, at which level no malignancy was identified.
Review of the barium enema films performed prior
to the laparotomy in 1977 showed a stricture of the
sigmoid with mucosal continuity throughout
(Figure 39.1). The diagnosis was now considered to
be diverticulitis.

Operation (11.5.82)
Laparotomy revealed a large hard mass in the
sigmoid colon, which itself was kinked and adher-
ent to the uterus, left fallopian tube, and left ovary.
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On the basis of the morphology of the mass, it was
difficult to exclude carcinoma as the primary
pathology. There was no evidence of intraabdominal
metastases. The surgical approach, however, was
guided by the interpretation of the barium enema of
1977. A low anterior resection was performed with
removal of the colostomy. The uterus was separated
from the mass, but the left adnexal structures,
involved in tough adhesions, were removed “en
bloc” with the sigmoid colon. To avoid damage to
vital structures on the left brim of the pelvis, intra-
muscular dissection of the colon at that point left a
“patch” of colon musculature protecting the left
ureter and iliac vessels from dissection trauma.1

Cholecystectomy was performed for a gallstone.

Pathology
The serosal surface of the colon showed chronic
inflammatory changes with an increase in the 
pericolic adipose tissue. Muscular thickening was
present in the strictured segment associated with a
chronic inflammatory infiltration. The wall of the
colon was 11 mm in thickness. There was no focus
of suppuration within the specimen. The mucosa
was intact but compressed and redundant within the
stricture. The findings were consistent with the
diagnosis of phlegmonous diverticulitis.2

Follow-Up (2004)
The patient’s recovery was delayed due to a severe
wound infection that appeared after discharge from
the hospital. In the immediate and early postoper-
ative period, the patient was euphoric having been
“delivered” from a terminal malignancy. This was
followed by a longer but temporary period of pro-
found depression. The patient has experienced no
further significant bowel trouble and, at the age of
89 years, was in reasonable health.

Comment
Although the barium enema examination is not
usually the strategic investigation to differentiate
diverticular disease and carcinoma of the sigmoid
colon, it can be very helpful. If the stricture shows
a mucosal pattern within it, then malignant disease
is unlikely. Other features (less reliable), which
support diverticular disease, are a tapered transition
at the proximal and distal limits of the stricture and

39 Waiting to Die
Female, 67 Years
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Figure 39.1: The barium enema demonstrates typical
mucosal continuity within the diverticular stricture.



a lengthy disease segment.3 If the diseased segment
of sigmoid colon can be negotiated with the colono-
scope, then this is the preferred investigation. The
degree of stricturing and the axial distortion of the
colon may obstruct endoscopy. In these circum-
stances, a small caliber endoscope may be success-
ful. Computerized tomography (CT) is regarded as
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an important investigation if acute diverticulitis is
suspected, but its role in the assessment of long-
standing disease is less clear. This patient’s barium
enema was a classic example of diverticulitis incor-
rectly interpreted and incompletely investigated,
which caused her the anguish of waiting to die for
5 years.



History
The patient presented with a 1-month history of
lower abdominal pain and narrow frequent stools.
Previous, less severe attacks had been diagnosed as
diverticulitis, which had responded to antibiotic
treatment. There was abdominal tenderness in the
suprapubic region. Rectal examination revealed a
fixed, hard mass involving the anterior pelvis. Flexi-
ble sigmoidoscopy was not possible beyond 20cm
due to marked narrowing of the lumen. A barium
enema demonstrated a stricture of the sigmoid colon
consistent with diverticular disease. There was no
significant concern regarding the possibility of car-
cinoma.

Operation (8.3.89)
The mid third of the sigmoid colon was the site of
an inflammatory mass adherent to the bladder with
an intervening chronic abscess. As the sigmoid
colon was mobilized from the pelvis, a further
abscess was apparent between the rectum and the
seminal vesicles. To reach healthy bowel wall for
anastomosis, further distal dissection was required,
revealing a third abscess between the rectum and
the prostate. There was no abscess track connecting
these 3 abscesses. The chronic inflammatory tissue
between the rectum and the anterior structures was
dense and fibrous. The bowel was resected from the
lower descending colon to the lower third of the
rectum. The rectal wall was friable and denuded of
muscle anteriorly and, therefore, not ideal for anas-
tomosis. The colon was lavaged between the site for
a transverse colostomy and the divided descending
colon. An end-to-end anastomosis was performed
with a double stapling technique. The anterior part
of the “doughnut” was thin. The anastomosis, a
short distance above the pelvic floor, was too low to
insert supporting sutures. A transverse colostomy
was performed to protect a precarious anastomosis.
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Suction drains were placed in the anterior pelvis to
diminish the possibility of continuing sepsis from
the “inflammatory nests” on the bladder, seminal
vesicles, and prostate.

Pathology
The resected bowel measured 35cm in length. There
was a 9cm segment of chronically inflamed colon in
the middle of the specimen. The wall of the colon
in this area was markedly thickened with muscular
hypertrophy and fibrosis, causing stricture forma-
tion. The serosal surface was inflamed and puck-
ered. Within the inflamed segment, a diverticulum
containing pus was identified as the primary focus
of the diverticulitis. The mucosa showed no specific
features.

Postoperative Course
This was satisfactory, and contrast enema examina-
tion of the anastomosis prior to the patient’s 
discharge from the hospital showed no evidence 
of anastomotic leak.

Operation (10.17.89)
The transverse colostomy was closed.

Comment
The pericolic and perirectal abscesses were not in
continuity, and while multiple abscesses can com-
plicate chronic diverticulitis, such discontinuous,
deep, and anterior extraperitoneal abscesses are
unusual. An ultralow anterior resection was neces-
sary to obtain distal bowel for anastomosis that was
unaffected by secondary contiguous inflammation.
Even so, the rectal wall was less than satisfactory.
The proximal stoma combined with colon lavage
was an essential precaution.

40 Distal Abscesses and 
Diverticular Disease

Male, 56 Years
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History
The patient complained of attacks of lower abdom-
inal pain for 7 years. An intermittently discharging
abscess in the right ischiorectal fossa had been
present for 1 year (Figure 41.1). The referring doctor
had been able to pass a probe into the abscess for a
depth of 12cm. A sinogram demonstrated a connec-
tion with the sigmoid colon in which there was
extensive diverticular disease. Rectal examination
revealed marked induration anteriorly and laterally
around the rectum at the level of the prostate. Rigid
sigmoidoscopy revealed no pathology to 16cm. A
barium enema confirmed the findings of the sino-
gram (Figure 41.2).

Operation (5.29.75)
The sigmoid colon was indurated and fixed to the
pelvic floor by marked fibrosis. A proximal loop
ileostomy was performed. Over the next 7 months,
the patient stated he “hadn’t felt so well in 
years.” There was some diminution in the perirectal
induration.

Operation (2.17.76)
The sigmoid colon was dissected free from the recto
vesical fossa. The fistula was demonstrated passing
distally between seminal vesicles, prostate, and
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rectum. This area was not dissected. There was no
abscess associated with the fistula. Following resec-
tion, the proximal colon was anastomosed to the
intraperitoneal rectum by hand suture. Postopera-
tive contrast studies demonstrated a radiological
anastomotic leak (AL).

Operation (2.15.77)
Closure of the ileostomy was delayed by the pres-
ence of the AL and persistent sequestrated barium
in the presacral space related to contrast studies of
the anastomosis.

Follow-Up (1980)
The patient’s last documented follow up was 4
years, 10 months after ileostomy closure. There
were no bowel symptoms.

41 Coloperineal Fistula
Male, 53 Years
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Figure 41.1: External opening of fistula onto right
buttock.

Figure 41.2: Fistula track and diverticular disease seen on
barium enema.



Comment
In the author’s series of fistulae due to diverticuli-
tis, this is the only coloperineal fistula encountered.
A report from the Cleveland Clinic by Fazio et al.
included 93 patients with colocutaneous fistulae.1

Only 5 developed spontaneously, and no col-
operineal fistula was reported. Parks and Gordon
reported 4 cases of sigmoid perineal fistula due to
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diverticulitis, stating that no local perianal treat-
ment is required, since the fistulae heal once the
source of the infection is resected.2 The operation
probably could have been managed in 2 stages rather
than 3. There was, however, improvement with the
patient’s general health and some diminution of 
the pelvic reaction as a result of the preliminary
ileostomy.



History
Lower abdominal pain had been present for 2
months, with an increased frequency of bowel
action. At times the stools were loose. During this
period there had been a fever treated with anti-
biotics. There was tenderness in the left iliac fossa.
No pelvic mass was apparent on rectal examination.
Limited colonoscopy revealed diverticular disease 
of the sigmoid colon with marked narrowing of the
lumen, which prevented further advancement of the
instrument.

Operation (12.23.91)
There was a large inflammatory mass involving the
rectosigmoid and upper third of the rectum. Carci-
noma could not be excluded. The left colon showed
evidence of chronic obstruction. The proximal 
colon was distended, in particular, the cecum was
markedly affected with dehiscence of the seromus-
cular layer. A low anterior resection (a circular
stapler anastomosis) and a loop ileostomy were 
performed. Postoperative recovery was slow but
uneventful.

Pathology Examination
The opened specimen demonstrated diverticular
disease with a stricture and redundant “polypoidal”
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mucosa. A diverticulum was identified communi-
cating with a complex serpiginous abscess in a
markedly thickened mesorectum. Histological
examination showed nonspecific inflammatory
changes consistent with diverticulitis.

Operation (2.3.92)
Closure of loop ileostomy.

Follow-Up (1996)
Subsequent colonoscopy revealed no mucosal abnor-
mality of the colon. The patient was known to be in
good health 5 years after the bowel resection.

Comment
The clinical features underestimated the extent of
the pathology found at operation. The abscess in the
mesentery of the sigmoid and mesorectum was
complex and would have tracked further if resection
had been avoided. An abscess in the mesorectum as
distal as in this example is unusual. Although com-
plicated, the disease was still localized to the large
bowel and its mesentery, which greatly reduced the
risk of postoperative morbidity.

42 Diverticulitis: Extensive Abscess in
the Mesorectum

Male, 66 Years
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History
The patient presented with a 5-week history of
urinary frequency, hematuria (clots), and probable
pneumaturia. Constipation had been present over
the same period. An intravenous pyelogram revealed
an extravesical mass on the upper left aspect of 
the bladder. A colonoscopy confirmed diverticular
disease of the sigmoid colon where the lumen was
narrowed and the mucosa hyperemic and edema-
tous. A cystoscopy examination confirmed a mass
bulging into the upper left wall of the bladder and
covered with hyperemic mucosa. A fistula opening
was not identified. Operation was advised, mindful
of the fact that the patient’s husband had died some
years previously after a resection for diverticular
disease.
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Operation (7.28.97)
Catheters were placed in both ureters. Laparotomy
revealed a mass in the mid proximal third of the
sigmoid colon adherent to the left side of the
bladder, which was indurated at that site. Digital
dissection separated the colon and bladder to reveal
a small chronic perforation in the colon that had
been in communication with an abscess in the wall
of the bladder. The sigmoid colon and upper rectum
were resected and an anastomosis performed with a
circular stapler. The abscess cavity in the wall of the
bladder was curetted and suction irrigation drains
placed into the defect. No communication between
the abscess and the lumen of the bladder was 
identified.

43 Diverticulitis: Colovesical Fistula
Female, 85 Years
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A

Figure 43.1: Barium enema shows significant
extravasation of barium into an abscess cavity (A).

A

B

Figure 43.2: Sinogram (day 11) showing significant
contraction of abscess cavity (A) and communication with
bladder lumen (B).



Pathology
The resected colon showed changes of chronic diver-
ticular disease. In addition to the site of the chronic
perforation, there were several diverticula showing
evidence of focal inflammatory changes.

Postoperative Course
On the 10th postoperative day, a limited gastrograf-
fin enema showed no evidence of a leak from the
anastomosis. On the 11th postoperative day, a sino-
gram showed contraction of the bladder wall abscess
and a communication with the lumen of the bladder
(Figure 43.2). On the 16th postoperative day, a sino-
gram showed resolution of the abscess space and no
communication with the bladder. The drain was
removed.

Follow-Up (2005)
The patient developed dementia within a year of the
operation and, at the age of 92, requires full-time
care. There has been no recurrence of gastrointe-
stinal symptoms.

Comment
The diverticular abscess was clearly demonstrated
by the barium enema (Figure 43.1) but not by 
the colonoscopy which, however, was essential to
exclude carcinoma. In the assessment of colovesical
fistula (CVF), a computerized tomography (CT)
examination (not performed in this case) is credited
with an accuracy of more than 90%.1 At operation,
the track of the fistula into the lumen of the bladder
was not demonstrable. It can be identified in 2/3 of
patients with a CVF due to diverticular disease.2 The
one-stage resection, even in the presence of an
abscess, is currently recommended for elective oper-
ation for CVF.1,3 The prolonged suction drainage of
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the abscess site was instigated to reduce the risk 
of delayed pelvic sepsis.4 The communication with
the bladder was demonstrated on the postoperative
sinogram (Figure 43.2).

For a full-page image of this figure see the
appendix.



History
The patient, whose health problems included
ischemic heart disease and atrial fibrillation, 
presented with an episode of rectal bleeding 
that occurred over a 2-day period. A barium enema
showed “extensive diverticular disease involving
the sigmoid colon, where there is a parallel sinus
track 7cm in length, inferior to the narrowed
sigmoid lumen” (Figure 44.1). Colonoscopy was
only possible to 33cm, where a stricture prevented
further access to the colon. There were no endo-
scopic features at that level to suggest malignancy.
Surgical treatment was advised for the complicated
diverticular disease and the possibility of an occult
colon cancer.

Operation (3.14.88)
The sigmoid colon showed features of well estab-
lished inflammation with induration of the bowel
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wall, hyperemic serosa, fatty infiltration of the peri-
colic tissue, and adhesions to the adjacent struc-
tures, in particular, the bladder. There was no
pathology in the colon proximal to the sigmoid. The
bowel was resected from the sigmoid descending
junction to the upper third of the rectum with 
anastomosis.

Pathology
Chronic diverticulitis was confirmed. The stricture,
9cm in length, was due to muscle thickening, fibro-
sis and a chronic abscess. The mucosa within the
stricture was edematous and redundant due to the
axial shortening of the bowel. The long abscess was
immediately external to the muscularis propria but
had not penetrated the peritoneum covering the
colon. The site of a perforated diverticulum within
the abscess was clearly identified.

Further Progress
Postoperative retention of urine required a trans-
urethral prostatectomy. Histological examination of
the prostatic tissue revealed carcinoma. In view of
the patient’s age, no therapy was recommended. The
patient was last examined 7 months after the bowel
resection. The anastomosis at 13cm was satisfac-
tory There were no bowel symptoms.

Comment
The presentation with a brief episode of minor rectal
bleeding was not typical of chronic inflammatory
diverticular disease. The inflammatory process, well
advanced, was “silent” clinically, and, in the pres-
ence of an impassable stricture, raised the possibi-
lity of carcinoma. The abscess track was extramural
and subperitoneal along the axis of the bowel so that
the infection remained localized within the 
peritoneal compartment surrounding the colon. 
The term “dissecting diverticulitis” is suggested as
a suitable description for this unusual manifestation
of diverticulitis.

44 Dissecting Diverticulitis
Male, 83 Years
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Figure 44.1: The barium enema demonstrates the
longitudinal abscess parallel to the bowel (arrow).
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History
The patient had undergone laparotomy for a “diver-
ticular abscess” 16 years previously, but details were
not available. The present illness commenced with
pain in the left iliac fossa 6 weeks previously and
was accompanied by diarrhea and abdominal 
distention. A tender mass was present in the left 
iliac fossa (LIF) that was also palpable on rectal
examination. The pelvic floor was subtle on pal-
pation, indicating it was not involved. Colonoscopy
was limited by a stricture in the sigmoid colon.
There was no endoscopic evidence of malignancy. 
A limited barium enema demonstrated a stricture 
of the mid sigmoid colon with obstruction pro-
ximal to it (Figure 45.1). There was mucosal 
continuity within the stricture, suggesting it was
inflammatory.
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Operation (4.2.84)
A large inflammatory mass was present in the mid
third of the sigmoid colon “prolapsed” into the
pelvis and adherent to adjacent structures. There
was no pericolic abscess present. The large bowel
was dilated due to the obstruction. There were
many diverticula in the left colon and splenic
flexure with areas of induration in the latter. The
bowel was resected from mid rectum to distal trans-
verse colon, and, after retrograde irrigation of the
colon from the proximal level of resection, the anas-
tomosis was constructed with a circular stapler.
Although the circulation in the marginal vessels
appeared adequate, much of the colon exhibited a
cyanotic discoloration. This was thought to be a
manifestation of the colon obstruction accompanied
by significant edema of the bowel wall. A loop
ileostomy was performed.

Postoperative Course
A cautious sigmoidoscopy 24 hours after operation
revealed that the colon at the anastomosis (8cm)
was a good color although markedly edematous. A
limited contrast enema prior to the patient’s dis-
charge from hospital demonstrated the anastomosis
to be intact.

Pathology
The stricture was due to a severe focus of divertic-
ulitis that had formed an extramural encircling
abscess at the level of the perforated diverticulum.
There was marked fibrosis associated with the
abscess as well as muscular thickening and redun-
dancy of the mucosa. In the vicinity of the splenic
flexure, 4 foci of localized diverticulitis were 
identified.

Operation (6.15.84)
The loop ileostomy was closed 7 weeks after the
resection.

Follow-Up (2004)
No further bowel trouble has occurred in a 20-year
follow up period.

45 Annular Extramural Dissecting
Diverticulitis

Female, 67 Years
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Figure 45.1: The barium enema demonstrates the
stricture, with mucosal continuity.



Comment
The onset of diverticulitis of the colon may be rel-
atively silent and more like malignant disease. The
established pathology in this patient suggested the
inflammatory process had been present for longer
than the history of 6 weeks. The annular abscess had
dissected around the colon in the extramural plane.
This configuration has been noted in 1% of the
author’s series of elective resections for diverticular
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disease.1 Multiple foci have been present in 16.6%
of 208 primary (no previous resection) operations
and 5 foci in 0.5%.1 The poor circulation of the colon
was attributed to the acute on chronic obstructive
pathology in the bowel wall. If misinterpreted, it
could persuade the surgeon to resect an excessive
length of colon. The postoperative sigmoido-
scopy on the first postoperative day was a reassur-
ing investigation.



History
The patient had noticed left-sided abdominal dis-
comfort, night sweats, and a discharge of pale green
mucus from the rectum for 2 months. Pelvic exami-
nation revealed a soft cystic mass in the pelvis. On
flexible sigmoidoscopy, there was purulent material
in the sigmoid colon and rectum and diverticular
disease was noted. A barium enema examination
reported diverticular disease with narrowing in 
the sigmoid colon most likely due to benign 
disease (Figure 46.1). Examination under anesthesia
revealed a soft fluctuant mass in the pelvis and left
iliac fossa that appeared to soften during examina-
tion. A diagnosis was made of pelvic abscess due to
diverticulitis.

Operation (5.19.75)
There was a large cystic swelling attached to the
mid sigmoid colon with chronic inflammatory
changes on the surface. The swelling extended into
the pelvis. Diverticular disease was present in the
sigmoid colon. Resection of the sigmoid colon with
anastomosis was performed.
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Pathology
A cystic swelling 10cm in diameter was attached to
the colon. On section, its wall was 0.4cm in depth.
There was a communication with the lumen of the
colon (Figure 46.2). There was purulent material
within the “cyst,” the lining of which showed
changes of chronic inflammation. Histological
examination of the wall of the cyst revealed dense
vascular collagen tissue with 1 focus of colonic
epithelium.

Comment
The giant diverticulum presented as a pelvic abscess.
The lesion had formed a “sac of pus” within the
pelvis. There was no radiological evidence of the
lesion, which contrasts with the large gas-filled cyst
on abdominal x-ray that can be present.1,2,3,4 In the
immediate preoperative period, the patient’s night
sweats ceased, undoubtedly due to the spontaneous
discharge of pus into the lumen of the colon. Choong
et al. reports 4 patients treated by diverticulectomy
(2), initial diverticulectomy and subsequent sigmoid
resection (1), and sigmoid resection (1) with suc-
cessful outcome.4 In reviewing the literature, they
suggest that patients with few normal elements of
bowel wall in the diverticulum be classified as Type
I, whereas those with all layers of the bowel wall be
classified as Type II and are related to colonic dupli-
cation. Patients with the thin-walled diverticulum,
as occurred in this patient, are presumably the type
that might be treated by diverticulectomy.

46 Giant Diverticulum
Female, 71 Years
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Figure 46.1: The barium enema failed to demonstrate
the giant diverticulum.

Figure 46.2: The communication between the colon and
the thin-walled diverticulum.
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History
The patient complained of pain and tenderness in
the left iliac fossa for 10 days. There had been rigors
during 1 night in this period. There was no dis-
turbance of bowel function. Clinical examination
was normal. A barium enema showed well marked
diverticular disease in the sigmoid colon and an
associated “giant cyst” containing fecal residue
(Figure 47.1). Colonoscopy to the hepatic flexure
revealed no stricture of the sigmoid colon or
mucosal pathology.

Operation (6.10.82)
There was a large cystic swelling within the mesen-
tery of the sigmoid colon which was attached to the
bladder by an intervening small, chronic abscess.
Changes of chronic diverticular disease were appar-
ent. The sigmoid colon and upper rectum were
resected with anastomosis.
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Pathology
The 20cm length of colon contained extensive
diverticulosis with a large diverticulum that had a
thick (1cm) fibrous wall. The cavity of the lesion
measured 4.5cm in diameter and was packed with
“ribbon like” material, presumably vegetable food
residue that was not examined histologically. It was
lined by chronic inflammatory tissue, and colonic
mucosa was present in some areas. Communication
with the lumen of the sigmoid colon was identified. 

Comment
A giant diverticulum may be apparent on an abdom-
inal x-ray as a large, gas-filled cyst (Figure 47.2).
Choong et al report that this is present in most
patients,1 although it was not so in this patient or
in Case 46. The incidence of giant diverticulum in
the author’s series of elective resection for divertic-
ular disease was 2/208 (1%).2 The condition requires

47 Giant Diverticulum
Male, 71 Years
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Figure 47.1: The barium enema demonstrates the
diverticulum (arrow).

Figure 47.2: A giant diverticulum may present as a gas-
filled “cyst” on plain x-ray of the abdomen (courtesy of
Prof. E.L. Bokey). Different patient.



surgical treatment, because of the potential compli-
cations of infection, torsion, and perforation.3 The
latter two complications would seem unlikely in
this case with a very thick-walled diverticulum and
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a broad attachment to the wall of the sigmoid 
colon. Diverticulectomy was not considered for this
patient.



History
Recurrent diverticulitis had been diagnosed 15 years
previously, and mild episodes, always responding 
to antibiotic therapy, continued during this period.
The patient presented with a 4-week history of 
lower abdominal colicky pain, constipation, and
rectal bleeding on 1 occasion. A firm pelvic mass was
present on rectal examination. A short colonoscopy
was performed with the small caliber panendoscope,
and a tight sigmoid stricture was negotiated, estab-
lishing the diagnosis of sigmoid diverticulitis. A 
cautious contrast enema showed dilatation of the
colon above the stricture and no pathology in the
proximal colon (Figure 48.1). Within a few weeks,
the patient developed further severe pain, nausea,
and vomiting. Operation was expedited.

Operation (6.24.94)
Laparotomy revealed marked dilatation of the colon
above the pathology in the mid sigmoid colon. The
wall of the colon was thickened, indicative of long-
standing obstruction. The colon was deflated with a
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cannula and irrigated clear of feces. The bowel was
resected from upper descending colon to lower third
of the rectum, and a hand sutured anastomosis was
performed. The operation was completed with a
loop ileostomy.

Pathology
Examination confirmed the diagnosis of chronic
diverticulitis with stricture formation at which
point the thickness of the bowel wall measured 
15mm. There was an abscess within the strictured
area, and the mucosa immediately proximal to the
stricture was cyanotic, edematous, and ulcerated.
Histologically these ulcers revealed no specific 
features; several diverticula in the sigmoid colon
showed early abscess formation.

Operation (8.15.94)
The postoperative recovery was satisfactory. The
ileostomy was closed 7 weeks after the resection.

Follow-Up
No further bowel problems occurred. Six months
after operation, the patient was found to have a high
grade transitional cell carcinoma of the bladder.
Radical surgery was performed, but the patient died
of metastatic disease 2 years later.

Comment
Surprisingly, chronic diverticular disease does not
often present with the degree of acute obstruction
seen in this case. The abscess (extramural) in the
strictured segment may have precipitated the 
presenting obstruction. The multiple sites of 
early abscesses in diverticula is also uncommon.
The mucosal ulceration may have been stercoral in
origin. This mucosal pathology is sometimes seen
in the vicinity of an obstructing left-sided carci-
noma. It may be related to an alteration in the
integrity of the mucosal defense system. The tech-
nical difficulties and potential risks caused by the
presence of the dilated and thickened colon with its
fecal content were overcome by intraoperative
colonic irrigation.

48 Diverticulitis: 
Large Bowel Obstruction

Female, 66 Years
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Figure 48.1: A barium enema demonstrates the
diverticular stricture (arrow) and dilated colon.
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P A R T

VI Inflammatory Bowel Disease



The composite diagram illustrates some of the mor-
phological types of ulceration that may be seen in
small bowel Crohn’s disease. Although a number of
these ulcer types may appear in a patient in a con-
tiguous segment or in skip lesions, one would not
expect to see the full spectrum of ulceration in any
one patient.

1. Small aphthous ulcers are the initial ulcerative
lesion. They may be the only lesions or be adja-
cent to more severely affected bowel.

2. Slit-like fissure ulcers in otherwise normal
mucosa.

3. Edema accentuates the “cobblestone” effect
caused by transverse extensions of the linear
ulcers. Some of the ulcers are covered with a 
fibrinous exudate.

4. Deep parallel ulcers adjacent to near normal
mucosa. The linear ulceration is usually located
on the mesenteric side of the lumen.

5. Extensive linear ulceration with more loss of
mucosa isolating mucosal islands. This chronic
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disease is associated with thickening of all layers
of the bowel wall and, as fibrosis predominates,
a long stricture will form.

6. Recent ulceration that is solitary, deep, and situ-
ated in normal mucosa. Such a lesion can be the
only focus of Crohn’s disease present in the
intestinal tract.

7. Healed ulceration that is covered with atrophic
mucosa and is associated with loss of mucosal
features and fibrosis.

8. Acute foci of ulceration surrounded by normal
mucosa. The histological diagnosis of Crohn’s
disease may be difficult in this stage of the
disease.

9. Acute severe and extensive ulceration usually
affects only the terminal ileum in association
with the fulminant form of acute Crohn’s 
colitis. The mucosa is “shredded” by the severe
inflammatory process, exposing the underlying
muscle.

49 Ulceration in Crohn’s Disease of the
Small Bowel
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History
1971 At 25 years of age resection of Crohn’s

disease of the ileum. Severe diarrhea
continued despite medical treatment.

1978 Resection of terminal ileum (40cm) for
recurrent Crohn’s disease (Figure 50.1).
Severe diarrhea continued (14–15/day,
3–4 night). Figure 50.1 shows the
involvement of the terminal ileum.

1981 Resection of right colon (25cm) and
ileum (40cm) for recurrent Crohn’s
disease associated with large inflamma-
tory mass. Diarrhea continued (8/day,
0/night).

1996 X-ray and colonoscopy evidence of
recurrent disease with marked stricture
formation (Figure 50.2).

1997 The patient remained debilitated with
diarrhea (12–15/day), abdominal pain,
and fever. Resection of ileum (26cm)
and ascending colon (6cm) was per-
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formed for advanced Crohn’s disease
with stricture formation causing
chronic obstruction. Remaining small
bowel measured 115cm.

1998 Pyelotomy for renal calculus and 
infection.

2000 Diarrhea (12/day), anovaginal fistula 
(June) with minor symptoms, managed 

conservatively.
2000 Patient described her health as “good” 
(October) with minimal symptoms from the

anovaginal fistula. No further follow-up
is available.

Comment
The case illustrates the relentless natural history of
Crohn’s disease over a 30-year period. The four
resections failed to relieve the most troublesome
symptom (diarrhea). Medical therapy was not
helpful. The patient could not tolerate steroids
which caused debilitating candidiasis. Until the last
examination in October 2000, the patient preferred
to manage without anti-inflammatory drug therapy.

50 Recurrent Crohn’s Disease
Female, 51 Years
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Figure 50.1: Recurrence in terminal ileum in 1978 after
first resection.

Figure 50.2: Colonoscopy (1996) showing recurrent
Crohn’s disease and anastomotic stricture.
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History
Crohn’s disease of the ascending colon was diag-
nosed in 1984. The symptoms of abdominal pain 
and diarrhea were relieved by treatment with pred-
nisolone and sulfasalazine. Five years later, the
patient was suffering from episodes of severe abdom-
inal pain, and investigations revealed a long stric-
ture of the ileum and ascending colon (Figure 51.1)
associated with a large right-sided abdominal mass.

Operation (5.25.89)
A large mass involving the right colon was firmly
adherent to the anterior abdominal wall and 15cm
of the adjacent terminal ileum, which was also
affected by the inflammatory process. There were no
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51 Crohn’s Disease: Strictures of
Ascending Colon and Doudenum

Female, 34 Years
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Figure 51.1: Demonstrating stricture and spasm of the
terminal ileum and ascending colon prior to right
hemicolectomy in 1989.

Figure 51.2: Recurrent disease with stenosis of the
ileocolic anastomosis indicated by the arrow: March 2000.

Figure 51.3: The stricture D2 persists with a further
narrowed segment in D3: May 2004.



apparent “skip” areas affected in the remainder of
the gastrointestinal tract. A right hemicolectomy
with 20cm of ileum was performed.

Pathology
The mass measured 10 × 11cm and was mainly due
to gross thickening of polypoid mucosa, muscle
wall, and pericolic fat in the ascending colon. The
mucosal surface within the stricture was atrophic,
with scars due to previous ulceration. The appendix
was markedly distended due to proximal obstruc-
tion of its lumen. There were 4 ulcers in the ileum,
the largest of which extended for 9cm along the
mucosa. Prominent enlarged mesenteric nodes were
present. The histological changes were consistent
with Crohn’s disease. Two typical granulomas were
found in a lymph node.

Follow-Up (2004)
At colonoscopy (11.30.89), a dysplastic villous
adenoma (0.9cm) of the sigmoid colon was removed.
Further colonoscopies were normal until 10 years
and 6 months after resection when a stenosis of the
anastomosis was diagnosed (Figure 51.2). A small
bowel x-ray series demonstrated a stricture of the
second part of the duodenum (0.6cm in diameter).
This was confirmed on panendoscopy, which
revealed associated inflammation and ulceration.
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Biopsies showed inflammation not diagnostic 
of Crohn’s disease although this diagnosis was
accepted. The patient was treated with prednisolone
for 5 months. Azathioprine and mesalazine were
commenced in 2000 and are current therapy. The
stricture in the second part of the duodenum has
been treated at intervals with balloon dilatation.
Now 15 years since operation, x-rays show persis-
tence of the stricture in the second part of the duo-
denum and a moderate narrowing in the third 
part of the duodenum (Figure 51.3). Colonoscopy
demonstrates persistence of the ileocolic anasto-
motic stricture. The patient has infrequent bouts of
distention and reflux sometimes accompanied by
vomiting.

Comment
The right hemicolectomy specimen showed active
Crohn’s disease in addition to resolved inflamma-
tion, which caused a mass, stricture, and
pseudopolyps. The duodenal disease has persisted
with the development of a second stricture. The
patient’s symptoms at present are not troublesome
enough to justify surgical intervention. The inci-
dence of duodenal involvement in patients with
Crohn’s disease is uncommon. Yamamoto et al have
reported an incidence of 5% in a series of patients
from Birmingham UK.1

5.25.98

For a full-page image of this figure see the appendix.



History
In 1982 at the age of 9 years, the patient underwent
appendectomy for persistent pain in the right iliac
fossa. The distal two-thirds of the appendix was
described as abnormal with slight enlargement and
a vascular reaction on the serosal surface. The ter-
minal 10cm of the ileum was thickened and hyper-
emic with some fibrin on its surface. The cecum
appeared normal. The ileocecal lymph nodes were
enlarged. Histological examination of the appendix
showed mild nonspecific inflammation. In 1985, the
patient was referred with an enterocutaneous fistula
that had recently appeared in the appendectomy
scar. There was a mass in the right iliac fossa and
radiological investigation demonstrated a stricture
of the terminal ileum.

Operation (10.25.85)
A phlegmonous mass involved the ileum and cecum
and was attached to the anterior abdominal wall at
the site of an ileocutaneous fistula. The terminal
ileum was thickened and the ileum immediately
proximal to it dilated, indicating chronic obstruc-
tion. There were enlarged mesenteric lymph nodes
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in the ileocecal region. The wall of the cecum and
ascending colon was thickened and a palpable mass
was within the cecum. No other pathology was
detected. A right hemicolectomy was performed,
which resected 20cm of ileum and 25cm of colon.
The anastomosis was performed with a single inter-
rupted layer of polyglactin 910 (vicryl) sutures.

Pathology
The terminal 6–7cm of ileum was markedly thick-
ened, forming a tight stricture at the ileocecal 
junction. The mucosa was chronically inflamed,
atrophic in appearance, and there were several small
superficial ulcers present. There were 2 mucosal
“bridges” present in the terminal ileum. The
mucosa of the cecum and ascending colon also
showed evidence of previous inflammation, now
quiescent, with an atrophic appearance and healed
ulceration. The more remarkable finding was a large
mass of pseudopolyps in the cecum originating from
the ileocecal junction. Immediately inferior to the
polyps was an ileocecal fistula, which was distal 
to the site of origin of the ileocutaneous fistula. 

52 The Appendix, Fistulae, and
Pseudopolyps in Crohn’s Disease

Female, 12 Years
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Figure 52.1: The ileum shows marked ulceration, fissure,
and transmural inflammation. 

Figure 52.2: A pseudopolyp from the ileocecal junction
showing a prominent lymphoid infiltrate. The architecture
of the submucosa shows a traction effect. 



Histologically, the mucosal changes in the
pseudopolyps and ulcers showed nonspecific inflam-
mation and fibrosis. The histological features in the
bowel wall were consistent with Crohn’s disease
(Figure 52.1).

Follow-Up (2005)
Recovery from operation was satisfactory. There has
been no further recurrence of the disease, 20 years
since the ileocolic resection.

Comment
In the presence of Crohn’s disease of the terminal
ileum, involvement of the appendix is common.
Keighley and Williams report an incidence of 24%.1

They also state acute appendicitis in Crohn’s disease
as “exceedingly uncommon.”1 If operating for symp-
toms of acute appendicitis, many surgeons would
perform appendectomy, in the presence of terminal

Diagram 52 115

ileitis, if the cecum were normal. Enterocutaneous
and internal fistulae are recognized complications
after appendectomy in the presence of Crohn’s
ileitis, the site of origin of the fistula being the 
terminal ileum1,2 and not the appendiceal stump, 
as illustrated in this case report. Simonowitz et al.
reviewed 20 patients who required bowel resection
after incidental appendectomy in the presence of
Crohn’s ileitis. If the history was less than 7 days,
minimal problems occurred during follow up. If 
the history exceeded 7 days duration, there was a
28% incidence of enterocutaneous fistula and a 44%
incidence of cutaneous sinus.2 The pseudopolyps in
this patient were unusually large, and this may have
been due to chronic intussusception of the polyps at
the ileocecal junction (Figure 52.2). Although the
ileocecal pseudopolyps appeared multiple, the lesion
may qualify as an example of a giant inflammatory
polyp in Crohn’s disease.3

For a full-page image of this figure see the appendix.



History
The patient was referred for possible surgical treat-
ment in August 1988 with a 12-year history of
Crohn’s disease. He had been unwell for 12 months,
with an increase in chronic diarrhea, particularly at
night (×5). A barium enema showed a “disorganized”
colon with shortening, sacculation, and strictures.
A colonoscopy was possible only to 30cm (stric-
ture). An anal stricture was present, the mucosa in
the mid upper rectum appeared normal, and proxi-
mal to this pseudopolyp formation was present. At
this time, the patient was unwilling to undergo
operation. In March 1992, clinical features of
chronic large bowel obstruction were obvious.
Investigations of the bowel lumen were limited by
an impassible stricture at 30cm, and a supervening
carcinoma could not be excluded (Figure 53.1).
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Operation (2.18.93)
The transverse, descending, and sigmoid colon were
grossly abnormal with shortening, thickened bowel
wall, fat wrapping, and serosal inflammation. The
splenic flexure was a conglomerate mass of saccula-
tion, stricture, and colocolic fistula. The lower
sigmoid colon appeared normal. There was no evi-
dence of small bowel disease. Abdominal colectomy
and ileosigmoid anastomosis were performed (end-
to-end with single layer interrupted suture). Three
centimeters of ileum was included in the resection.

Pathology
The opened colon revealed a bizarre distortion at 
the splenic flexure with 3 sacculations forming a
“shamrock” deformity, two strictures, and a colo-
colic fistula. In the transverse colon, there were 2
areas of grouped filiform strands forming bridges
across the lumen. The proximal colon showed
changes of atrophic, chronically inflamed mucosa.
Distal to the strictures, the inflammation of 
the mucosa was more marked with ulceration and
“cobblestone” mucosa. Histological examination
showed chronic transmural inflammation with mul-
tiple granulomata typical of Crohn’s disease. The
attached ileum was normal. There was no evidence
of carcinoma in the strictures.

Follow-Up (2004)
The patient remains asymptomatic at 68 years of
age, 11 years and 4 months following his resection.
Bowel frequency is: 2–3 per day; 0 at night. Current
medication is sulphasalazine 2g daily (prescribed by
his family practitioner).

Comment
The long duration of colitis was responsible for the
severe malformation at the splenic flexure. The con-
traction of fibrosis related to extended linear ulcer-
ation, causing less-affected bowel to “pouch” or
sacculate. In the past, there must have been a severe
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Figure 53.1: The barium enema (1992) shows the degree
of bowel deformity at the splenic flexure.



exacerbation of colitis to form the pseudopolyp fili-
form “bridges” in the transverse colon. This case
demonstrates the difficulty of excluding carcinoma
in a patient with Crohn’s disease in the presence of
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an impassable stricture. The colon stricture in long
standing Crohn’s disease was the indication for sur-
gical intervention in this patient, whose symptoms
were minimal.



History
Crohn’s colitis was diagnosed in 1979 at the age of
14 years. It manifested clinically with chronic diar-
rhea and multiple perineal fistulae, which responded
for some years to maintenance therapy with pred-
nisolone. In 1982, a contrast barium enema showed
a remarkably shortened colon with sacculation of
the transverse colon, “cobblestone” mucosa, incom-
petent ileocecal valve, and a long stricture of the left
colon (Figure 54.1). In 1987, the patient presented
with a mass and enterocutaneous fistula in the right
iliac fossa. She was markedly small for her age (17
years) with no evidence of sexual development. The
perineal disease was quiescent, an anal stricture 
was present, and the perineum deeply scarred from
previous active fistulae. Colonoscopy revealed a
shortened colon, (ileocecal valve at 50cm) with a
contracted lumen, areas of pseudopolyps, and
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typical ulceration of Crohn’s disease. X-rays of the
small bowel demonstrated a severely distorted ter-
minal ileum, with “cobblestone” mucosa. After a
further period of ill health supervened with fevers,
weakness, and weight loss, the patient and family
agreed to major surgical treatment.

Operation (12.14.87)
The terminal ileum showed changes typical of
Crohn’s disease on its peritoneal aspect, was
attached to the anterior abdominal wall, and associ-
ated with a subcutaneous abscess and 3 external
openings of a fistula. There were no skip areas of
Crohn’s disease affecting the small bowel. The colon
was shortened and thickened with pouch-like
dilatation of the transverse colon. Proctocolectomy
was performed. A pedicle of greater omentum was
transposed to the pelvis.

Pathology
The bowel was thickened, rigid, and contracted
throughout its length. There was a stricture in 
the distal transverse colon. The “sacculation” of the
transverse colon was a prominent feature of the
opened specimen in which were active ulcers. 
The activity of the disease varied with more acute
inflammatory disease, affecting the terminal ileum,
transverse colon, splenic flexure, and rectum. Else-
where, linear scars indicated the areas of previous
ulceration. There was a long, narrow, healed ulcer
scar present in the left colon and rectum. There was
no normal mucosa present. The ileocecal junction
was difficult to identify, and in this area there were
several large smooth pseudopolyps. The anal canal
was distorted by scar tissue and stricture. Histolog-
ically, the bowel wall was affected by transmural
acute and chronic inflammation consistent with
Crohn’s disease but without granuloma formation.

Follow-Up
Within 5 weeks, the patient reported she was a “new
person” enjoying good health. Four weeks later, 
pyoderma gangrenosum appeared adjacent to the
ileostomy. This healed in 4 months with local treat-
ment. For further follow up, see Case 55.

54 A Short “Hose Pipe” Colon: 
Crohn’s Disease
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Figure 54.1: The barium enema demonstrates the
marked shortening of the colon (1982).



Comment
This patient’s normal growth and sexual develop-
ment was retarded by the onset of Crohn’s disease
at an early age and the continuous steroid therapy.
Three years after the diagnosis was established, a
barium enema demonstrated the “pouch” deformity
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of the transverse colon. After a clinical duration of
8 years, the chronic inflammatory process had pro-
duced marked deformity throughout the colon,
which was a rigid and significantly shortened “hose
pipe.”



History
One year after the proctocolectomy for chronic
Crohn’s disease of the terminal ileum and colon (see
Case 54), the patient was experiencing episodic
abdominal pain, fever, and lethargy. A small bowel
x-ray showed nodularity of the mucosa throughout
its length. A blood count revealed iron deficiency
anemia and a raised erythrocyte sedimentation rate
(ESR) (85). Steroid therapy was recommenced and
continued for 4 months. A remission for 3 years was
obtained with this therapy, albeit with occasional
abdominal pain and fever. In May 1993, the patient
was admitted to hospital with severe abdominal
pain, diarrhea, and fever with a palpable mass in the
left iliac fossa (LIF). Radiological investigation
demonstrated an intraabdominal abscess.

Operation (5.31.93)
Laparotomy revealed extensive adhesions which
were most dense in association with a length of 
mid small bowel affected by an acute, bordering 
on chronic, inflammation. There was an interloop
abscess present which fixed the inflammatory mass
to the left retroperitoneal area. Enlarged lymph
nodes were present in the related small bowel
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mesentery. Proximal to the pathology, the bowel
was thickened and dilated due to chronic intestinal
obstruction. The abscess was evacuated and 70cm
of small intestine was resected with an end-to-end
anastomosis performed with a single layer of inter-
rupted sutures. Long-term suction drains were
placed in the region of the abscess.

Pathology
Examination of the bowel lumen revealed 3 stric-
tures and an obvious “polyposis” of the inflamed
mucosa. There were multiple linear ulcers typical of
Crohn’s disease. The strictures involved all layers 
of the bowel wall and were due to chronic inflam-
mation, edema, and fibrosis. The inflammatory
changes were transmural, and, although no granulo-
mas were identified, the histological appearances
were consistent with Crohn’s disease. The histolog-
ical examination of the polyps identified them as
“evolving inflammatory polyps” with marked sub-
mucosal edema (Figure 55.1).

Follow-Up
Irrigation and drainage of the abscess cavity was
necessary for 4 weeks. By 8 weeks, the patient had
resumed her favorite sport of horse riding. Since
then the patient has remained stabilized on azoth-
iaprine therapy and is without clinical evidence of
recurrent disease. She continues to accumulate
prizes for her horse jumping in major competitions.

Comment
Recurrence involving the small bowel rapidly super-
vened within 1 year. The surgical treatment in this
patient was resection rather than stricturoplasty, in
view of the “clustering” of the 3 strictures. The
polypoid mucosa was due to foci of submucosal
edema beneath an intact lamina propria and proba-
bly represents some of the earliest morphological
changes of Crohn’s disease. Pseudopolyps in Crohn’s
disease can be due to a combination of submucosal
edema and fissure ulcers producing the “cobble-
stone” appearance, or caused by severe ulceration
leaving islands of polypoid granulation or intact
mucosa.1,2

55 Recurrent Crohn’s Disease:
Pseudopolyposis
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Figure 55.1: Edema has significantly increased the depth
of the submucosa, which is responsible for the small
pseudopolyps.
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History
The patient presented with an 18-month history of
epigastric and back pain, anorexia, and loss of
weight. This was associated with postprandial
abdominal distention. His bowel habit was normal.
Physical examination revealed a tense palpable
cecum. A barium enema showed an unusual extrin-
sic deformity in the mid transverse colon associated
with angulation and narrowing of the colon (Figure
56.1). Carcinoma of the pancreas was considered as
a possible diagnosis.

Operation (3.17.78)
Laparotomy revealed a large complex area of
Crohn’s disease involving the distal ileum, which
was attached to the mid transverse colon. At this
site, there was an ileocolic fistula. Distal to this
were 2 further sites of ileal Crohn’s disease, the
more distal of which was associated with an ileo-
ileal fistula. There was marked dilatation of the
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ileum (the circumference was 15cm) immediately
proximal to the ileocolic fistula, and proximal to
this there were further short skip segments of
Crohn’s ileitis. Ten centimeters of transverse colon
was resected en bloc with 120cm of ileum. Resec-
tion of the small bowel mesentery was difficult, due
to the marked lymphadenopathy, and this resulted
in extension of the length of small bowel removed
due to impaired circulation. The small bowel
resected was affected by 4 segments of Crohn’s
disease. Two minimally affected areas in the proxi-
mal ileum were not resected. The two anastomoses
were completed with a single layer of interrupted
sutures.

Pathology
The lumen aspects of the affected ileum showed
typical morphology of Crohn’s disease. There was
linear ulceration, “cobblestone” mucosa, thickened
bowel wall, and marked stricture formation. At the
site of the ileocolic fistula, the lumen of the ileum
permitted only the passage of a probe along the stric-
ture. The fistula opening in the transverse colon was
6–8mm in diameter, and immediately adjacent to it
there were polypoid changes in the mucosa. The rest
of the colon mucosa was normal. At this level, there
was stenosis of the transverse colon, which was
attached to the adjacent ileum by dense, tough adhe-
sions. Histological examination confirmed the diag-
nosis of Crohn’s disease.

Follow-Up
Recovery from operation was uneventful and bowel
frequency was × 1 per 24 hours until 2 years after
the bowel resection, when diarrhea and loss of
weight occurred. He was found to be thyrotoxic.
These symptoms partially abated with radioactive
iodine therapy. For further follow-up, see Case 57.

Comment
This patient’s presentation with epigastric and back
pain associated with a very unusual deformity of the
transverse colon led to a preoperative diagnosis of
carcinoma of the body of the pancreas. Computer-
ized tomography (CT) examination was not avail-

56 Presentation of Crohn’s Ileitis as an
Abdominal Malignancy
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Figure 56.1: The deformity in the mid transverse colon
(barium enema 3.3.78).



able, but colonoscopy would have been an appropri-
ate investigation. It is surprising that, in the pres-
ence of an ileocolic fistula, the patient had no
disturbance of bowel function. His pain must have
been due to the marked degree of bowel obstruction.
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At the present time, such pathology would be
treated with a combination of resection and stric-
tureplasty. The role of strictureplasty and its results
have been well defined from the experience at the
Cleveland Clinic.1,2



History
Four years after a bowel resection for Crohn’s
disease (Case 56), this patient was admitted to hos-
pital with a 2 week history of lower abdominal pain
and alternating diarrhea and constipation. A tender
mass was present in the right iliac fossa. A small
bowel contrast series showed fixed loops of dilated
small bowel indicative of “mild obstruction” (Figure
57.1). Recurrent Crohn’s of the small bowel was
diagnosed and treatment with prednisolone initi-
ated. The patient’s reasonable progress over the 
next 15 years was interrupted by 3 significant
episodes of small bowel obstruction. Radiological
investigations demonstrated 2 or 3 small bowel
strictures with evidence of chronic obstruction
(Figure 57.1). Colonoscopy was normal up to and
including the ileocecal valve. The patient now
agreed to surgical treatment.

Operation (9.5.97)
There were 2 short strictures a short distance prox-
imal to the previous anastomosis in the ileum. Large
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“saccular” dilatations had formed in relation to
these strictures and this area was affected by adhe-
sions. Proximally, there was an area of induration in
the ileum, indicating minimal stricture formation.
Excluding this focus of disease, 29cm of ileum was
excised, removing 2 strictures. Care was taken to
ensure an adequate blood supply to the terminal
ileum in view of the previous resection in this area.
The anastomosis was completed with a single layer
of interrupted sutures. The fragile mesentery was
closed. The residual small bowel measured 150cm.

Pathology
The lumen of the resected bowel revealed longitu-
dinal scars of healed ulceration, more marked in 
the region of the strictures. Two ileo-ileal fistulae
were present with adjacent areas of inflammation.
Histological examination confirmed the diagnosis of
Crohn’s disease. In the distal part of the resected
small bowel there was a long pedunculated polyp 
15mm, which was inflammatory.

Follow-Up (2004)
There has been no further recurrence of Crohn’s
disease in 7 years. The patient’s bowel frequency is
1–2 per 24 hours. His principal health problem has
been the onset of Parkinson’s disease.

Comment
Recurrence is a well known feature of Crohn’s
disease, and it is likely that there is a long period of
asymptomatic recurrence before the diagnosis is
made. Within 6 months of resection, there is a high
incidence of recurrence on endoscopic examina-
tion.1 Reoperation in this patient was performed 19
years after the initial surgery, but the first episode
of bowel obstruction due to recurrent stenosis
occurred at 4 years postresection. There was no evi-
dence of Crohn’s disease at the resection margins in
1978, when the disease-free margins were generous
in length. The Cleveland Clinic study has demon-
strated that recurrence is not related to the length
of normal bowel clearance or disease-positive
margins.1 Borley et al found that there was a signif-
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Figure 57.1: Small bowel series (1993) showing evidence
of chronic obstruction and at least 2 strictures.



icantly higher recurrence rate for ileal disease than
for ileocolic or colic Crohn’s disease.3 In a study of
51 patients with intestinal fistulae due to Crohn’s
disease (including 9 entero-enteric fistulae), Poritz et
al. found the fistula was usually at the site of active
disease and recommended surgery as the preferred
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treatment.4 The pathology found at this patient’s
reoperation was an inflammatory conglomerate,
which did not appear suitable for strictureplasty.
Despite the patient’s 81 years and shortened small
intestine, his bowel function is within normal
limits.

Anastomosis
3.17.78



History
In 1976, the patient presented with a 9-month
history of diarrhea and anal discharge. Sigmoi-
doscopy to 20cm revealed an anterior anal fissure
and a mild patchy proctitis. A barium enema
demonstrated a long stricture of the descending
colon with almost complete obstruction “due to
advanced Crohn’s disease” (Figure 58.1). Rectal biop-
sies were consistent with this diagnosis. Over the
next 9 months, the patient was treated with oral
prednisolone, resulting in intermittent improve-
ment. In April 1977, a cautious barium enema
showed persistence of the stricture and gross dila-
tion of the transverse colon (Figure 58.2). Elective
operation was arranged but was superceded by
urgent admission due to acute bowel obstruction
and signs of peritonitis.

Operation (5.24.77)
The colon was markedly distended (12cm in diam-
eter) proximal to the chronic inflammatory process
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in the descending and sigmoid colon. This part of
the colon was thickened, contracted, deeply con-
gested, and adherent to the left paracolic gutter with
dense adhesions. In the anterior wall of the trans-
verse colon, there was a 4-mm perforation with
some minimal fecal spill and localized peritonitis.
The small bowel was normal in appearance without
distention. Colectomy and ileo-rectosigmoid anas-
tomosis were performed, associated with a proximal
loop ileostomy.

Pathology
The bowel wall proximal to the stricture was thick-
ened, indicating chronic obstruction. The perfora-
tion in the transverse colon showed nonspecific
necrotic changes and was not the site of the Crohn’s
disease. The stricture was due to marked thickening
in the wall of the colon due to long standing fibro-
sis. In addition, prominent polypoidal change in the

58 Large Bowel Obstruction: 
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Figure 58.1: The x-ray demonstrates a long, tight
stricture of the descending colon (7.6.76).

Figure 58.2: Large bowel obstruction is apparent on
limited contrast enema 3 weeks prior to emergency
operation. The transverse colon diameter measures 13cm.



mucosal surface had further compromised the
lumen of the bowel. There was ulceration present,
partly obscured by the polypoid mucosa. Two linear
ulcers measured 3cm and 5cm in length. Histolog-
ical examination confirmed the diagnosis of Crohn’s
disease.

Postoperative Course
This was complicated by a profuse hemorrhage 
from a gastric ulcer, adrenal hypofunction, and pro-
longed ileus requiring total parenteral nutrition
(TPN). Two months after operation, abdominal
surgery was required to drain subphrenic abscesses
(right subhepatic and left perisplenic).

Follow-Up
The proctitis in the lower rectum persisted with
exacerbation, causing stool frequency of up to 12 ×
per day during the worst periods. Medical treatment
was continued with maintenance azathioprine, 
sulphasalazine, and local steroids. In 1994, reflux
esophagitis and stricture (biopsies: benign) were
diagnosed. In 1998, the patient was found to be 
suffering from carcinoma of the stomach antrum,
which was inoperable and caused the patient’s death
in 1999.

Comment
The management of this patient was less than ideal
in that elective surgery should have been performed
instead of an emergency procedure precipitated by 
a life threatening complication. While the short
history of 9 months and the patient’s obesity
(weight: 321lbs) were relative contraindications, the
presence of a tight stricture, obstructive symptoms,
and a constant requirement of 30mgm of pred-
nisolone daily were indications that elective opera-
tion was appropriate. The perforation of the
transverse colon appeared to be caused by the
extreme dilatation of the obstructed colon. Perfora-
tion of the colon in Crohn’s colitis has been consid-
ered to be a rare complication.1 This is probably due
to the fact that the presence of a stricture in the
colon is an indication for elective surgical treat-
ment. Strictures of the colon in Crohn’s disease
should always raise the possibility of supervening
carcinoma. Even if examined by colonoscopy biopsy,
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the diagnosis may not be apparent until a resected
specimen is examined histologically. Although it is
now recognized that there is an increased risk of 
colorectal cancer in Crohn’s colitis, the number of
cases reported are few: St Marks Hospital, UK: 15 in
52 years;2 Queen Elizabeth Hospital, Birmingham,
UK: 8 in 30 years;3 and Mount Sinai Hospital, New
York: 30 in 29 years.4 These reports indicate the risk
of colorectal cancer is increased in long standing
disease, particularly when the disease commences
at a young age.3,4 Patients with extensive colitis
were found to have an 18-fold increased risk of colo-
rectal cancer.3

For a full-page image of this figure see the
appendix.



History
Ulcerative colitis had been diagnosed more than 2
years previously. A severe attack of colitis super-
vened in April 1992, necessitating 2 admissions to
the hospital with clinical signs of septicemia and
dilatation of the colon. With conservative treatment
(steroids) he made very slow progress over a period
of 3 months, but was readmitted with abdominal
pain and constipation. The patient looked unwell,
groaning with pain. There was generalized abdomi-
nal distention and tenderness most marked in the
right iliac fossa. A plain abdominal x-ray showed
dilatation of the colon and a large collection of feces
in the right colon. On referral, laparotomy was
advised.

Operation (7.31.92)
At operation the colon was grossly dilated with
inflammatory changes on its serosal surface. The
lumen was loaded with soft feces and the wall of the
bowel was thickened and friable. The colon was
adherent in 3 sites, over a broad attachment to the
anterior abdominal wall (1), liver–stomach (2), and a
loop of jejunum (3). To minimize fecal spill, the
colon was gently irrigated, via an ileotomy, with 22
liters of saline solution (evacuated per rectum) until
clear of feces. Separation of the colon from the adhe-
sions revealed 3 massive perforations at least 40mm
in length where the colon wall had disintegrated,
forming extensive ulcers, the base of which was the
adherent structure. The large bowel was resected to
the level of the mid sigmoid. An end ileostomy and
sigmoid mucous fistula completed the procedure.
Peritoneal contamination was minimal.

Pathology
The lumen aspect of the bowel showed extensive
ulceration that had left a few “islands” of inflamed
mucosa on the surface of the denuded muscle. Areas
in the cecum showed macroscopic and microscopic
changes consistent with acute-on-chronic ulcerative
colitis.
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Further Progress
Recovery from operation was slow but uneventful.

Operation (7.19.93)
The distal sigmoid and rectum were excised and 
a restorative proctocolectomy and loop ileostomy
performed.

Operation (11.1.93)
Closure of the loop ileostomy.

Comment
At the time of this patient’s first 2 admissions, he
suffered acute toxic megacolon and should have
been assessed by a surgeon. The importance of com-
bined physician and surgeon management had been
ignored.1 The patient was fortunate that free perfo-
ration of the colon and fecal peritonitis did not
occur. Turnbull et al. were the first to emphasize the
pathology of large penetrating ulcers in acute toxic
megacolon sealed off by the omentum, viscera, or
parietes.2 This patient’s incomplete recovery from
the acute phase of the illness left the colon chroni-
cally dilated and malfunctioning as an adynamic
obstruction. At the time of his elective operation,
he was fit enough for an abdominal colectomy to be
performed. The Turnbull “blowhole” ileostomy–
colostomy procedure was not considered. Prelimi-
nary colon irrigation via an ileotomy substantially
reduced the risk of fecal contamination when the
large defects in the bowel wall were exposed by
mobilization. The technique of irrigation was
similar to that advised by Khoo et al, who propose
the method as a technique to facilitate resection for
toxic megacolon.3 The Cleveland Clinic experience
of the “blowhole” operation has been significantly
reduced. In the 18 year period, 1983–2001, it has
been employed in only 6/328 (1.9%) of patients with
toxic colitis due to inflammatory bowel disease
(IBD).4

59 Subacute Toxic Megacolon Due to
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History
This patient underwent urgent laparotomy (Febru-
ary 1989) for toxic megacolon that was initially
interpreted as mechanical large bowel obstruction.
The surgeon performed a loop colostomy in the
transverse colon. The true nature of the disease 
was revealed with a subsequent colonoscopy, which
demonstrated severe colitis from the rectosigmoid
to the cecum. The patient made a satisfactory re-
covery and was referred for further management 6
months after the urgent operation. Colonoscopy
revealed an active colitis commencing at the rec-
tosigmoid, with extensive polyposis extending to
the transverse colon. The colon proximal to the
colostomy was diffusely inflamed without obvious
ulceration or polypoid lesions. The mucosa of a large
prolapsed transverse colostomy was relatively
normal.

Operation (10.16.89)
Adhesions involving an otherwise normal small
bowel were dissected. There were vascular changes
on the serosal surface of the colon consistent with
an underlying inflammatory process. The colon was
resected from the cecum to the rectosigmoid junc-
tion, and an end-to-end anastomosis between ter-
minal ileum and rectosigmoid was completed with
a single-layer interrupted suture of 3/0 polyglactin
910 (vicryl).
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Pathology
The mucosa proximal to the colostomy was actively
inflamed, showing hyperemia, edema, and small foci
of bleeding. The mucosa of the colon between the
colostomy and the splenic flexure showed a cobble-
stone effect with some linear ulceration, indicating
an active chronic colitis. The colon distal to this 
was contracted, with its lumen covered with small
sessile pseudopolyps between which the surface of
the lumen was scarred without active ulceration.
The pathology report stated that the mucosa of the
distal 5cm of the specimen was “almost normal” in
appearance. The histological features of the bowel
wall confirmed the diagnosis of chronic ulcerative
colitis with pseudopolyp formation (Figure 60.1).

Postoperative Course/Follow-Up (2005)
Recovery from operation was satisfactory. Two
months after operation, his bowel frequency was
Day/Night: 4/1. On flexible sigmoidoscopy, the
mucosa of the rectum appeared normal, the 
anastomosis was at the 18cm level. These features
remained unchanged throughout a follow up period
of 5 years which included regular sigmoidoscopy
examinations. The patient reports that he is well for
his 84 years, more than 15 years since the operation.

Comment
The clinical details preceding the patient’s emer-
gency laparotomy are not available, but the surgeon
recorded that he undertook the operation for large
bowel obstruction. Subsequent findings suggest the
event was acute toxic megacolon due to ulcerative
colitis (UC). The rectal sparing raised the possibility
of Crohn’s disease (CD) (excluded by the histologi-
cal examination) and facilitated the ileo-rectosig-
moid anastomosis. Interestingly, the patient’s colon
exhibited 3 distinct morphological types of ulcera-
tive colitis. The pseudopolyps were principally
“mucosal islands” consistent with a previous severe
episode of colitis. Goligher reported that 20% of his
patients with total or substantial colitis were found
to have pseudopolyps.1 Pseudopolyps are more
common in UC than CD, may be localized to a
segment of colon, and do not usually involve the
lower 10cm of rectum.1 They may be sessile, pedun-

60 Colitis and Pseudopolyposis
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Figure 60.1: Inflamed mucosa forms an inflammatory
polyp, which is one variety of pseudopolyp.



culated, or filiform, usually less than 15mm in size,
but they can form large masses.2,3 Histologically,
they may be islands of normal or inflammatory
mucosa, excessively regenerative glands, or epethe-
lialized foci of granulation tissue. The morphology
of the colon may persist with little change, and the
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inflammatory change may even become quiescent.
The pseudopolyps have no specific malignant poten-
tial.1,3,4,5 Their presence alone is not an indication 
for colectomy.1 Macroscopic Dysplasia Associated
Mass Lesion (DALM) may be differentiated by its
morphology and histological appearance.



History
The patient’s colitis had been diagnosed at 10 years
of age, and after 18 years of medical treatment, her
diarrhea was still disabling (Day/Night = 8/1). Sig-
moidoscopy revealed chronic changes of proctocoli-
tis without obvious ulceration. A biopsy showed
histological changes consistent with chronic ulcer-
ative colitis. Colonoscopy was not performed (1974).
A barium enema had demonstrated a smooth stric-
ture of the transverse colon.

Operation (4.23.74)
Colectomy and ileorectal examination was per-
formed. The distal level of resection was 2cm below
the sacral promontory.

Pathology
In the distal half of the resected specimen, the
muscle wall of the colon was thickened and the
mucosa showed multiple small areas of ulceration.
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The stricture in the transverse colon was less
obvious than on x-ray. Histological examination
confirmed the diagnosis of chronic ulcerative
colitis. There was no evidence of carcinoma or 
dysplasia.

Follow-Up
In a few months, the patient’s bowel frequency
became stable (4–5/24). She attended sigmoidoscopy
assessment regularly. After 1981, no biopsies were
performed for dysplasia (at the patient’s request) as
rectal bleeding, requiring transfusion, had occurred
after 2 of these examinations. The endoscopic
appearance of the chronic proctitis did not change
until 1990, when 4 small white ulcers were noted
below the anastomosis at 14cm. The ulcers
appeared to be inflammatory and biopsy was not
performed. Sigmoidoscopy on 12/19/97 revealed a
small (5mm) sessile polyp on the posterior wall of
the rectum at 11cm. On palpation, it felt soft 
and its appearance was benign. Diathermy snare
removal was performed. Histological examination
showed well differentiated adenocarcinoma arising
in a dysplastic villous adenoma.

Operation (1.5.98)
The small bowel was dissected free of many 
adhesions. A restorative proctocolectomy and loop
ileostomy were performed.

Pathology
Examination of the specimen revealed that the site
of the small carcinoma was related to a flat pale
polypoid change in the mucosa 50mm in its largest
diameter. Histologically, this was regarded as 
Dysplasia Associated Mass Lesion (DALM) (Figure
61.1), but the distinction between this and an
inflamed villous adenoma can be difficult. There
was no evidence of residual carcinoma. The ulcers
near the previous anastomosis were consistent with
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Figure 61.1: Intense inflammation in a macroscopic
lesion interpreted as a Dysplasia Associated Mass Lesion
(DALM).



ulcerative colitis. Six mesorectal lymph nodes
showed no metastases. Long standing anal fissures
showed no specific features.

Operation (5.18.98)
Closure of ileostomy.

Comment
The patient remains free of recurrent cancer 7 years
since resection of the rectum. Although regular
examination with a rigid sigmoidoscope detected an
early carcinoma, it failed to diagnose an extensive
flat lesion. Flexible endoscopy with its magnifica-
tion would probably have been more successful. If
the patient had permitted routine random biopsies,
it may have detected the dysplastic polyp. The risk
of supervening carcinoma after ileorectal anastomo-
sis (IRA) has been well documented, and early diag-
nosis, even with careful surveillance, is not always
possible. Johnston et al reviewed 155 patients with
ulcerative colitis treated by resection and IRA.1

During the follow up period (3 months through 40
years), 11 patients developed carcinoma in the resid-
ual rectum. The estimated probability of developing
rectal cancer was 17.1% after 27 years. The 11
tumors were advanced stage, high histologic grade,
and the median cancer specific survival was 14
months.
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12.9.97
For a full-page image of this figure see the

appendix.



History
The patient, aged 9 years, was first seen by the
author within a few days of the first episode of 
diarrhea and rectal bleeding (1972). Within 1 week,
a significant proctocolitis to 20cm was apparent.
Treatment with intermittent courses of pred-
nisolone and maintenance with sulphasalazine was
supervised by the attending gastroenterologist. In
1982, colonoscopy revealed total chronic colitis
with pseudopolyp formation, and biopsies were con-
sistent with ulcerative colitis. The patient’s family
rejected proctocolectomy at this time. An exacerba-
tion of the colitis resulted in a short hospital stay in
1988. Follow-up colonoscopies revealed slow pro-
gressions of the colitis with pseudo polyps, contrac-
tion and rigidity of the distal colon. No dysplasia
was identified in random biopsies. Colonoscopy
(9.23.94) identified chronic active disease in the
right colon and more acute inflammation in the 
left colon and rectum. The patient was advised to
undergo restorative proctocolectomy but declined.
Thirteen months later, cystoscopy was performed to
investigate dysuria and hematuria. Inflammatory
changes were present in the bladder. Sigmoidoscopy
now revealed an obstructing carcinoma in the upper
third of the rectum (Figure 62.1).
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Operation (12.4.95)
A large malignant mass in the rectum was found
attached to the upper surface of the bladder. There
were no metastases identified beyond this mass. The
colon was dilated, indicating obstruction was well
established. There was a marked inflammatory reac-
tion in the right anterior aspect of the pelvis. Proc-
tocolectomy–end ileostomy was performed with en
bloc partial cystectomy. The omentum was mobi-
lized and used to fill the pelvic space.

Pathology
The carcinoma was annular, causing constriction 
of the lumen. Its length was 60mm. A perirectal
abscess between the rectum and the bladder was
draining pus into the lumen of the bladder, but no
fistula from the rectal lumen was identified. A
segment of vas deferens was attached to the right
aspect of the specimen. Histologically, the tumor
was a well differentiated mucinous adenocarcinoma
which extended locally beyond the muscularis
propria, but did not invade the bladder wall. No
metastases were detected in the examination of 12
lymph nodes (Dukes C, T3 N0 M0). Chronic ulcera-
tive colitis without dysplasia was present through-
out the large bowel.

Postoperative Course/Follow-Up
Recovery from operation was complicated by a deep
venous thrombosis and gastrointestinal bleeding
induced by heparin therapy. Sexual function in rela-
tion to surgery had been a concern for the patient,
but this proved not to be a problem, and his wife’s
pregnancy commenced 3 months after the procto-
colectomy. Unfortunately, abdominal metastases
became apparent 18 months after operation. There
was no response to chemotherapy and the patient
died 25 months after the resection.

Comment
The patient’s colitis-cancer was diagnosed after 23
years of active disease. It was an unusual experience
for a surgeon to follow the patient’s inflammatory
bowel disease a few days after its commencement
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Figure 62.1: Carcinoma at 12–13cm seen on
sigmoidoscopy (11.16.95).



until the patient’s death. It was regrettable that at
least twice the patient almost underwent elective
surgery. In 1982, a permanent ileostomy was
rejected, and, in 1994, the discussion on postopera-
tive impotence proved to be a deterrent. Dysplasia
was never detected on repeated colonoscopic biop-
sies. The extensive tumor was diagnosed 13 months
after a colorectal surgeon performed a colonoscopy.
There had been no alteration in bowel symptoma-
tology. The practice of regular cancer surveillance in
these patients unfortunately does not always yield
early-stage disease,1 although Lennard-Jones et al
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from St Mark’s Hospital found that 70% of tumors
diagnosed in patients attending a surveillance
program for total ulcerative colitis were either
Dukes A or B.2 They also agreed that surveillance
for mucosal dysplasia had limitations. The original
paper by Morson and Pang described it as “a useful
but imperfect marker” in colitis–cancer detection.3

Currently, the problems are that to be effective,
extensive biopsy sampling is necessary, interpreta-
tion by an expert pathologist can be difficult, and up
to 25% of established colitis–cancers are not associ-
ated with dysplasia.4

12.4.95

For a full-page image of this figure see the appendix.



History
The patient had been aware of constipation for a
period of 4 months and, for 6 weeks, had noticed a
frequent and frustrated desire to defecate. During
this latter period, a small amount of bleeding and
mucus appeared with the stools. On examination,
distention of the left and right colon was palpable.
Rectal examination revealed a large firm mass in the
pelvis, and flexible sigmoidoscopy revealed edema of
the mucosa at 15cm where the further lumen could
not be visualized due to angulation of the rectum.
A limited barium enema demonstrated a stenotic
lesion in the rectosigmoid (Figure 63.1).

Operation (1.31.92)
Laparotomy revealed a large malignant tumor of the
rectosigmoid with significant serosal involvement
over the tumor that was contiguous with the adja-
cent parietal peritoneum. No metastatic disease was
detected on examination of the abdomen. The colon
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was markedly distended and loaded with feces. The
wall of the sigmoid and left colon was thickened and
edematous. A low anterior resection was performed,
including the abnormal left colon to include the

63 Obstructive Colitis
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Figure 63.1: Barium enema showing a malignant
rectosigmoid stricture (arrow).

Figure 63.2: Clumps of adenocarcinoma surrounded by
pools of mucin. Signet ring cells were identified elsewhere
in the tumor. 

Figure 63.3: Typical changes of ischemia causing
hemorrhagic infarction. Necrosis has occurred in the
lamina propria. 



splenic flexure. This procedure was combined with
on-table lavage and a loop ileostomy.

Pathology
Examination of the specimen revealed a stenotic
tumour 65mm in length. Commencing 50mm prox-
imal to the lesion and reaching the splenic flexure,
the mucosa was intensely inflamed with longitudi-
nal and parallel ulceration. The lymph nodes noted
in the mesentery were small. Histologically, the
tumor was a poorly differentiated mucinous adeno-
carcinoma (Figure 63.2) with a prominent signet ring
cell population extending through the bowel wall
into the pericolic tissue. The ulcerated mucosa
showed features of acute hemorrhagic infarction
extending into the submucosa without evidence of
preexisting inflammatory bowel disease (Figure
63.3). Six lymph nodes contained metastatic muci-
nous adenocarcinoma. There was extensive lym-
phatic and perineural invasion of the perinodal
tissue (Dukes C, T3 N2 M0).

Follow-Up (2005)
The ileostomy was closed 3 months after operation,
by which time adjuvant chemotherapy had been
commenced with 5-Fluorouracil and Levamisole.
This treatment was administered for 12 months.
The patient has continued follow-up surveillance
for more than 13 years without evidence of recur-
rent disease.

Comment
Despite the ominous nature of the pathology of the
tumor, long-term survival has occured. It would
seem appropriate to attribute this success to adju-
vant chemotherapy, as the results from surgery
alone are very poor for signet ring adenocarcinoma.
The ulcerating colitis observed in this patient is dis-
tinct from ulcerative and Crohn’s colitis and was
probably first described in the early 1940s. Further
reports have described the characteristic features of
the disease.1,2,3 The colitis may be near total or seg-
mental, and typically there is a zone of normal
mucosa immediately proximal to the obstructive
pathology which most frequently is a carcinoma.
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The ulceration may be longitudinal, transverse, or
circumferential, and pseudopolyps may be evident.3

Many of the morphological and microscopic features
resemble those of ischemic colitis.3,4 Boley et al have
demonstrated experimentally that as intraluminal
pressure rises, blood flow in the mucosal and muscle
layers of the bowel wall diminishes.5 The ischemic
effect induced by obstruction is regarded as the
mechanism of the colitis. The possible role of
intestinal flora is unclear.3 Teasdale and Mortensen
have reported 6 cases with acute features requiring
emergency surgery for necrotic changes in the wall
of the bowel.6

For a full-page image of this figure see the
appendix.



History
The patient was admitted to hospital with a re-
spiratory infection which had been treated with 
erythromycin. The patient also suffered from
bronchiectasis and asthma. Prednisolone and
trimethoprim were administered in view of poor
lung function. Ten days after admission, there had
been no bowel action for 3 days. At the time of the
initial surgical consultation, the abdomen was dis-
tended with absent bowel sounds. The patient was
afebrile with a pulse rate of 110 and a white cell
count of 57,400. During the next 4 days, the
patient’s bowel function varied from diarrhea to no
bowel action or flatus in a 24 hour period. Abdomi-
nal distention persisted. Radiological investigation
revealed a grossly dilated colon (Figure 64.1) without
evidence of mechanical obstruction. The diagnosis
remained obscure. On the fifth day of admission, the
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patient complained of severe abdominal pain in the
right upper quadrant. The abdomen was distended
with localized tenderness. A computerized tomog-
raphy (CT) examination revealed a small collection
of free gas adjacent to the transverse colon.

Operation (8.10.94)
Laparotomy revealed distended colon with areas on
the right colon and mid transverse colon showing
necrosis and imminent perforation. The precise site
of the free gas leak was not identified. The intra-
operative diagnosis was ischemic colitis. A subtotal
colectomy with anastomosis and proximal
ileostomy was performed.

Pathology
The macroscopic appearance of the mucosa was
classical of pseudomembranous colitis (PMC). There
was extensive loss of mucosa of the left colon
leaving “islands” of intensely inflamed mucosa
covered with small foci of yellow pseudomembrane
(Figure 64.2). Histologically, the suspect areas in 
the colon revealed full thickness necrosis. The
pseudomembrane showed numerous neutrophils
and gram positive organisms consistent with a diag-

64 Pseudomembranous Colitis and 
Toxic Megacolon

Female, 67 Years

138

Figure 64.1: A plain x-ray demonstrates the dilatation of
the colon.

Figure 64.2: The pseudomembrane is superficial to the
submucosa. Complete loss of mucosa has occurred.



nosis of PMC. Clostridium difficile was not identi-
fied on culture.

Progress
Recovery was complicated but satisfactory after 4
weeks. The ileostomy was closed 7 months after the
resection.

Comment
In a review of the surgical aspects of clostridium dif-
ficile colitis, Bradbury and Barrett emphasize there
has been a dramatic increase in the diagnosis of
Clostridium difficile infection amongst surgical
patients.1 This has been due to increased awareness,
better methods of diagnosis, more widespread use of
antibiotics, and the increasing numbers of elderly
and immunocompromised patients.1 A wide range 
of antibiotics has been associated with PMC. Ery-
thromycin and trimethoprim used in this patient are
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less commonly associated than other antibiotics. In
the patient described here, the diagnosis was not
realized until the resected specimen was examined
immediately after operation. The intraoperative
diagnosis was ischemic colitis. Stool cultures did
not reveal Clostridium difficile, and stool assay for
toxin A was not performed. Longo states that this
assay is the most reliable test to establish the diag-
nosis.2 The very high white cell count is character-
istic of PMC, It was not appreciated prior to
operation that PMC could cause toxic megacolon
(TM). Gan and Beck stress that TM can be caused
by a wide variety of inflammatory conditions of 
the colon, which include various infections and
ischemic colitis.3 Prendergast et al report the inci-
dence of TM in PMC to be 2%.4 Surgical treatment
is required in very few patients and, if necessary, is
associated with a reported mortality of 38%.5 If TM
develops, the mortality rate can reach 80%.4

For a full-page image of this figure see the appendix.



History
In 1986, the patient was suffering chronic abdomi-
nal pain and was investigated in the Department of
Surgery at the Aga Khan University Karachi, where
a diagnosis of ileocecal Crohn’s disease was made.
The patient lived in isolation 1000km from Karachi,
and her family in Australia preferred that further
treatment occur in Sydney. Investigations indicated
the need for operation, which was performed
(12.22.86). Right hemicolectomy with 75cm of
ileum was performed for an inflammatory mass of
the cecum, cecoileal fistula, and two small bowel
strictures. The histology was nonspecific chronic
inflammation. Tests for tuberculosis were negative.
Recovery was satisfactory and the patient returned
to Pakistan until 1990 when she presented with
colicky abdominal pain, diarrhea, and marked loss
of weight. Endoscopic and x-ray investigations now
demonstrated an enteroduodenal fistula and an
inflammatory stricture at the ileocolic anastomosis.
Extensive tests for tuberculosis (TB), performed 
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in Pakistan, were negative. The patient returned 
to Australia for further surgical treatment. The
Mantoux test was positive and there was a calcified
focus in the mid zone of the right lung. A 10-day
period of total parenteral nutritional (TPN) therapy
was administered prior to operation.

Operation (5.27.93)
There were extensive adhesions associated with a
large inflammatory mass involving the ileocolic
anastomosis, adjacent ileum, and duodenum. The
terminal ileum was dilated due to chronic obstruc-
tion. Firm enlarged lymph nodes were present in the
small bowel mesentery and “knobbly” hard nodes
were adjacent to the transverse colon. The ileocolic
anastomosis and 27cm of ileum were resected with
reanastomosis. The small fistula defect in the duo-
denum was repaired.

Pathology
The opened specimen revealed a smooth thickened
stricture at the site of the previous anastomosis.
Proximal to the stricture was a fistula communi-
cating with a loop of ileum. This fistula was also in
continuity with the ileoduodenal fistula. Immedi-
ately proximal and distal to the stricture, the
mucosa was inflamed, atrophic, and featureless with
plaques of fibrin exudate obscuring superficial ulcer-
ation. These appearances were not typical of Crohn’s
disease. The histological examination revealed “non
specific inflammation” and the diagnosis remained
uncertain. Some years later further tissue blocks
were examined and the slides reviewed by five 
pathologists. The bowel wall and mesenteric lymph
nodes now showed chronic transmural inflamma-
tion, with fibrous ulceration and granulomas with
Langhans giant cells (Figure 65.1). Some granulomas
were suppurative and others were caseous. Special
staining (Zeihl-Neelsen, auramine rhodamine) failed
to demonstrate any mycobacteria. Examination of
lymph nodes showed granulomas with extensive
caseation. Three pathologists regarded tuberculosis
as the most likely diagnosis.
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Figure 65.1: Typical tuberculous caseation and fibrosis
with Langhans’ giant cells. These granulomas were present
in the wall of the small bowel and mesenteric lymph
nodes.



Postoperative Course
The patient’s general condition remained poor with
difficulty in establishing adequate oral intake.
Upper gastrointestinal (GIT) bleeding and systemic
candidiasis complicated the patient’s weakened
state. She succumbed 4 weeks after operation. No
autopsy was performed.

Comment
The diagnosis of TB was not made until after the
patient’s death when the slides were examined for 
a further opinion in an academic department of
pathology. No acid fast bacilli (AFB) were seen or
obtained by culture from the tissue removed at both
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resections. Confirmation of intestinal tuberculosis
is known to be difficult. Findlay et al report the pos-
itivity of tests as follows: Mantoux 31%, chest x-ray
29%, histology 56%, and tissue culture 27%.1

Where doubt exists, a therapeutic trial of antituber-
cular treatment has been recommended,2 and such
treatment would have benefited this patient. The
original description of regional ileitis (later known
as Crohn’s disease) was based on the review of
pathology specimens at Mount Sinai Hospital, New
York. The authors referred to ileocecal tuberculosis
in the differential diagnosis and stated, “In all of 
our first cases of regional ileitis, the diagnosis 
of ileocecal tuberculosis was the unvarying best 
possibility.”3

12.22.86

5.27.93
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VII Lymphoma



History
The patient had suffered from recurrent abdominal
pain for 1 year. The pain, central and in the right
iliac fossa, had been worse for 1 week, requiring
daily attention from the family doctor. On admis-
sion to the hospital, clinical examination revealed a
long mass lying transversely in the upper abdomen.
A contrast enema confirmed the diagnosis of in-
tussusception (Figure 66.1). The apex reached the
splenic flexure.

Operation (1.11.96)
Laparotomy confirmed the extent of the intussus-
ception, which was easily reduced. There were 4 dis-
crete firm lesions palpable in the terminal ileum,
the distal one of which was the apex of the intus-
susception. The related small bowel mesentery 
contained enlarged lymph nodes. The bowel was
obviously viable. There were several hard nodules 
(2mm) over the surface of the right colon. A right
hemicolectomy, including 70cm of ileum, was 
performed.

C A S E

Pathology
There were a total of nine mucosal lesions of 
the ileum, 3 of which were polypoidal and firm 
(15mm–30mm). The distal lesion and 1 other were
ulcerated. There were 5 soft plaque-like abnormali-
ties along the ileum (10mm–20mm). Sections of the
polypoid lesions revealed a pale surface, and one of
these lesions extended through the full thickness 
of the intestinal wall. Histologically, the lesions
showed atypical lymphocytic infiltration consistent
with a diagnosis of Burkitt’s Lymphoma (Figure
66.2). The nodules (nodes) on the surface of the right
colon and the mesenteric lymph nodes showed no
significant abnormalities.

Progress and Investigations
Postoperative recovery was satisfactory. Investiga-
tion to stage the patient’s disease showed no other
foci of lymphoma. The non-Hodgkin’s lymphoma
(NHL) classification was Stage III (Murphy classifi-
cation: childhood NHL).
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Figure 66.1: The barium enema shows the
intussusception has reached the splenic flexure.

Figure 66.2: The small bowel lesion shows a diffuse
infiltrate of lymphoid cells with the “starry sky”
appearance.



Chemotherapy
The patient was treated with 6 courses of
chemotherapeutic agents, which included
cyclophosphamide, vincristine, methotrexate, dox-
orubicin, and cytarabine.

Follow-Up (2005)
The patient remains well without evidence of recur-
rence, 9 years since the resection.

Comment
In Western countries, Burkitt’s Lymphoma is spo-
radic and accounts for 2% of all lymphomas. They
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usually present as abdominal tumors, as in this case,
and may affect the jaw and peripheral lymph nodes,
particularly in the neck. It is associated with the
Epstein-Barr virus (EBV) in 20% of cases (Western
disease). The histology shows diffuse changes with
sheets of monomorphic neoplastic lymphoid cells
evenly interspersed with histiocytes, producing the
characteristic “starry sky” pattern.1 The prognosis
without treatment is very poor, however
chemotherapy has been effective in inducing dra-
matic and complete tumor regression, as in this
patient.



History
The patient had noted the recent onset of abdomi-
nal distention with 2 episodes of acute lower abdom-
inal pain within 2 months. These symptoms were
accompanied by a loss of weight. The stools had
become black in color over a period of 7 days. Exam-
ination revealed a large nontender spherical mass
occupying the right lower abdomen. A barium
enema demonstrated dilatation of the terminal
ileum with distortion of the mucosal pattern. A
computerized tomography (CT) examination
revealed a mass in the lower abdomen 10 × 10 ×
8cm extending into the cecum and ascending colon.
A collection of contrast appeared within the mass,
suggesting a bowel perforation was present.
Colonoscopy revealed a large polypoid mass in the
medial aspect of the proximal ascending colon and
cecum, which obscured the ileocecal valve.

Operation (12.4.93)
A large confluent mass was confirmed in the ileo-
cecal region. Its bulky nature suggested the pos-
sibility of a lymphoma. The mass appeared to
infiltrate the ascending colon, terminal ileum, and
mesentery. Enlarged lymph nodes were present
along the ileocolic vessels. There was no other
pathology detected within the abdomen. A right
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hemicolectomy was performed, including removal
of 50cm of terminal ileum.

Pathology
The mass “encased both the terminal ileum and the
proximal right colon.” On section, it was pale in
color with a central cavity that communicated with
the terminal ileum in two places. The mucosa of the
ileum was otherwise normal. Within the mesentery,
seven enlarged, firm lymph nodes were present. His-
tological examination confirmed the diagnosis of 
lymphoma (Figure 67.1). The tumor was a non-
Hodgkin’s large B cell type with a diffuse pattern. 
It was consistent with the so-called MALT lym-
phoma (arising from mucosal associated lymphoid
tissue). The mesenteric lymph nodes were not
involved with lymphoma. In the cecum, a flat pale
polyp was present measuring 50 × 50mm, which 
on examination was a dysplastic tubulovillous
adenoma.

Follow-Up
Six weeks after operation, a right-sided abdominal
mass was present and a gallium scan confirmed 4
foci of lymphoma within the abdomen. Over the
next 7 months, 5 courses of chemotherapy were
administered (cyclophosphamide, mitozantrone,
vinblastine). The response to treatment was satis-
factory and the patient remained in remission until
1997, when the disease recurred. At the age of 87
years, no further treatment was advised. The recur-
rent lymphoma was not the cause of death 4 years
9 months after operation, when he died unexpect-
edly during sleep.

Comment
This patient’s clinical presentation and tumor 
morphology were typical of small bowel lymphoma.
Such lesions represent 20% of small bowel tumors1

and may be associated with Coeliac or Crohn’s
disease as well as immunodeficiency states. Pre-
operative diagnosis is unusual, but at operation a
pale bulky tumor will suggest the diagnosis is lym-
phoma. In this patient, the MALT B cell tumor was
low grade, which is usually associated with a more
favorable prognosis. Adjuvant chemotherapy is fre-
quently associated with resection of the disease, par-
ticularly if regional lymph nodes are involved.2
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Figure 67.1: The left of the field shows 2 lymphoid
follicles with germinal centers. The lymphoma is on the
right. Small bowel villi are seen in transverse section.



Diagram 67 147



History
The patient had noticed a few weeks of minimal
dark red bleeding from the rectum and was exam-
ined by colonoscopy. There was diffuse low grade
colitis (Figure 68.1) affecting the colon with a loss
of vascular pattern and diminution of the haustral
indentation. In the lower third of the sigmoid colon
(at 20cm), there was nodularity of the mucosa 
with associated hyperemia and small submucosal
hemorrhages. Biopsy of this area revealed non-
Hodgkin’s lymphoma (NHL) of a diffuse type.
Immunochemistry was positive for the B cell
marker L26. Other biopsies of the mucosa showed
nonspecific chronic inflammation. Staging investi-
gation by gallium and computerized tomography
(CT) scans revealed no other foci of lymphoma. 
Surgical treatment was advised in preference to
chemotherapy.

Operation (11.14.94)
The small bowel and colon were normal in appear-
ance, with some thickening apparent in the lower
third of the sigmoid colon on palpation. Small firm
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lymph nodes were palpable in the mesentery of 
the sigmoid and descending colon. The spleen was
enlarged 40–50% of normal size. The extent of the
resection was related to distribution of the palpable
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Figure 68.1: Endoscopy shows chronic inflammatory
changes in the mucosa of the ascending colon (1998).

Figure 68.3: Evidence of Colitis: surface ulceration and
distorted mucosal glands.

Figure 68.2: Diffuse large B cell lymphoma.



lymph nodes. The proximal level was the upper
descending colon, and the distal level was mid
rectum. The anastomosis was performed with a 
circular stapler.

Pathology
In the mucosa of the distal sigmoid, there were 5
pale, firm nodules 3–5mm in size with surrounding
congestion and areas of mucosal hemorrhage. His-
tologically, the nodules were malignant lymphoma
of large cell B type (Figure 68.2). There were diffuse
as well as follicular areas of lymphoma in the bowel
wall. There was no evidence of lymphoma in any of
11 lymph nodes examined. Macroscopic evidence of
colitis was minimal, but microscopic examination
confirmed the presence of colitis (Figure 68.3).

Follow-Up (2005)
No chemotherapy was administered, since the local-
ized disease appeared to be adequately removed by
operation. Periodic examinations by gallium and CT
scans have shown no evidence of recurrent lym-
phoma. The patient remains well more than 10
years since operation except for occasional episodes
of diarrhea, which last for a few days. Surveillance
colonoscopies with random biopsies have continued
and reveal no change in the endoscopic or macro-
scopic appearances, which is consistent with a
diffuse chronic nonspecific colitis of moderate
degree (Figure 68.2).

Comment
Hopefully this patient’s prognosis is favorable due to
minimal localized lymphoma with no evidence of
recurrence in over 10 years. It is unusual for gas-
trointestinal lymphoma to be a small lesion at the
time of diagnosis. The obvious and numerous lymph
nodes in the sigmoid and left colon mesentery deter-
mined the proximal level of the resection but proved
negative for lymphoma. Chronic colitis coexisting
with malignant lymphoma is rare and was first
reported by Bargen in 1928.1 Baker reported an inci-
dence of 5 lymphomas in 2500 patients with chronic
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colitis.2 It is not yet established whether the associ-
ation of lymphoma and chronic ulcerative colitis
(CUC) is a definite risk factor or coincidence, but
some of the literature does support the former.3

Multifocal involvement is not uncommon in gas-
trointestinal lymphoma, and the small multiple
nodules were of interest in this patient. Wagonfeld
et al have described a patient with CUC and 22 lym-
phomas in the colon.4 The severity and duration of
the colitis is variable in patients with coexistent
lymphoma, and the patient described here has been
asymptomatic most of the time. Surgery remains
the mainstay for colorectal lymphoma. If the lymph
nodes are not involved, chemotherapy is usually
omitted.

For a full-page image of this figure see the
appendix.



History
The patient presented with a history of bright blood
on the stool for only a few days. He otherwise felt
well. On rectal examination, a large firm polypoid
lesion was palpable on the left anterior aspect of the
lower third of the rectum 5cm from the anal verge.
It was moveable on palpation. Colonoscopy revealed
no other pathology in the colon.

Operation (10.28.99)
The lesion was attached to the wall of the rectum
by a broad pedicle, which could be readily con-
stricted by closure of the diathermy snare. The
polyp was removed with coagulation current (Figure
69.1) as a total specimen. The underlying rectal
muscle remained intact.

Pathology
The polyp measured 25 × 22 × 12mm. It was pale
pink in color, with a lobulated surface. Histologi-
cally, the lesion was covered by colonic mucosa
with some inflammatory reaction. Beneath the
mucosa, there was a nodular mass infiltrating the
submucosa composed of a “monotonous popula-
tion” of intermediate to large sized lymphoid cells.
Numerous mitotic figures and apoptotic cells were
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scattered throughout. Immunoperoxidase stains
identified the lesion as a malignant non-Hodgkin’s
lymphoma of diffuse large B cell type (Figure 69.2).

Further Treatment/Follow-Up (2004)
Investigations revealed no other foci of lymphoma.
The patient was treated with 4 cycles of chemother-
apy (cyclophosphamide, doxorubacin, vincristine,
and prednisolone). The site of the lymphoma 
healed readily, and regular clinical, endoscopic, and
computerized tomography (CT) examinations have
shown no evidence of recurrent disease 4 years 6
months after removal of the rectal lesion.

Comment
Gastrointestinal lymphoma accounts for 2%–5% of
gastrointestinal tract (GIT) malignancy1 and is the
most common extranodal site.2 Au et al report the
incidence in the GIT as: stomach, 57%: small bowel,
22%; large bowel, 7%; gallbladder, 2%; and multi-
ple sites, 11%.1 The prognosis for control of this
patient’s disease is estimated to be in the vicinity of
70%. The technique of diathermy snare with strong
coagulation current was used in this patient only
because the lesion was in the extraperitoneal
rectum.
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Figure 69.1: Endoscopic view of the defect after
diathermy snare removal. Blood clot in the proximal part
of the defect.

Figure 69.2: The lymphoma is apparent beneath the
mucosa.
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VIII Anorectal Disease



History
The patient had, for some years, been diagnosed 
as suffering from an irritable bowel. For a “few
months,” she had noticed rectal pain on defecation
which had become severe and was aggravated by her
bowel frequency. She was not aware of any swelling,
but there was a sense of blockage during a bowel
action. On examination, there was a smooth,
rounded, nontender mass on the left side of the anal
canal, extending just above the anorectal junction
and bulging into the lumen beneath intact mucosa.
It extended into the ischiorectal fossa and was
readily palpable in the perianal region. Flexible sig-
moidoscopy was normal to 30cm. Transrectal ultra-
sound (TRUS) revealed a poorly echogenic mass
deep to the mucosa within the sphincter muscle. At
this examination, fine needle aspiration biopsy was
performed. Histologically, this revealed a “smooth
muscle tumor” with no evidence of malignancy.

Operation (9.2.91)
Under spinal anaesthetic and with the patient in the
prone jack-knife position, a hemicircumferential
incision was made over the palpable mass on the left
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side of the anal verge. Dissection lateral to the exter-
nal sphincter, “stretched” over the mass, identified
the inferior hemorrhoidal nerve. Incision of a thin
rim of sphincter muscle revealed the surface of the
tumor that was then dissected free from its location
entirely within the external sphincter muscle
without loss of muscle tissue. The space within the
muscle was closed over a small soft rubber drain.

Pathology
The egg shaped tumor, with a well defined capsule
(Figure 70.1), measured 50 × 38 × 35mm, and the
surface was smooth with some shallow lobulation.
On section, it was pale yellow in color and homo-
geneous in texture without hemorrhage or necrosis.
Histologically, it was uniformly cellular, being com-
posed of spindle cells exhibiting mild atypia with 4
mitoses per 50 high-power fields (Figure 70.2). The
tumor was regarded as being “most likely benign.”
Since the original pathology examination, im-
munohistochemical staining with C117 has been
performed, confirming that the lesion is a gastroin-
testinal stromal tumor (GIST).

70 An Intrasphincteric Anal Tumor
Female, 59 Years
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Figure 70.1: Section shows a circumscribed tumor with a
well defined capsule.

Figure 70.2: Higher power magnification shows a dense
field of plump spindle cells, typical of a GIST. 



Follow-Up (2005)
There has been no recurrence of the tumor since
operation more than 13 years ago. Anal sphincter
function is normal without any degree of inconti-
nence. The patient is examined by panendoscopy
and colonoscopy on a regular basis for a hiatus
hernia, gastric polyps, and symptomatic diverticular
disease.

Comment
Tumors of the anal sphincter are rare and stromal
tumors the more so.1 Topographical tumors, more
common in other sites, have been reported involv-
ing the anal canal: spindle cell lipoma;2 neurofi-
brous;3 and granular cell tumor.4 Other lesions that
may clinically suggest a tumor in this region are
chronic intersphincteric abscess, oleogranuloma,
and endometrioma.5 The cloacogenic carcinoma
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may present as a subepithelial mass in the anal
canal. Tan et al have managed a similar tumor to the
one described here. Their tumor was initially locally
excised and found to have a mitotic count of 4 per
50 high-power fields.1 Subsequently, abdominoper-
ineal excision of the rectum was performed, which
revealed residual stromal tumor with a mitotic
count of 2 per 10 high-power fields. This emphasizes
the difficulty of assessing the malignant potential of
these tumors. Precise preoperative imaging is essen-
tial in planning the surgical approach to a tumor
involving the anal sphincter, and currently either
endoanal ultrasound or magnetic resonance imaging
(MRI) with endorectal coil appear to be equally accu-
rate.6 Local excision to provide a “total biopsy”
would appear to be the first step in management. If
there is then doubt concerning malignancy, the area
can be readily monitored by the available imaging
techniques.



History
The patient had been aware of a swelling in the (left)
ischiorectal region for 2 years, which altered in
prominence with posture, i.e., it appeared to be less
obvious when laying on his right side. On examina-
tion, a soft cystic swelling was apparent, filling the
left ischiorectal fossa. Computerized tomography
(CT) examination revealed the ischiorectal lesion
was in continuity with a large pelvic mass, mainly
left-sided with clearly defined margins. There was
displacement of pelvic structures. The maximum
diameter was 75mm. It did not appear to be con-
nected with the small or large bowel. Needle biopsy
was nondiagnostic.

Operation (6.4.90)
The surgical approach was abdomino-ischiorectal.
The tumor was closely associated with the rectum,
which it displaced from the left side. The areolar
tissue around the tumor was dense and fibrous. The
tumor was dumbbell shaped with an isthmus where
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it passed through the levator ani. Large vessels were
present over its surface. The margins of the levator
ani defect were rigid and difficult to dilate in order
to extract the tumor via the pelvis. The tumor was
removed intact. Profuse venous bleeding was con-
trolled with packs.

Pathology
The tumor size was 17 × 11cm. There was a thin
capsule of fibrous tissue. The consistency was
“doughy.” The cut surface was pale gray and soft
with evidence of some fibrous tissue. Histological
examination revealed spindle cells in a loose myxoid
stroma (Figure 71.1) with scattered mast cells. Mod-
erate numbers of blood vessels were present. There
was no evidence of malignancy. Diagnosis: aggres-
sive angiomyxoma.

Follow-Up (2004)
The patient has been free of recurrence for 14 years.
For some years prior to operation, he had been trou-
bled by intractable nausea, which was immediately
relieved by removal of the tumor.

Comment
This rare mesenchymal tumor, more common in
females, can be troublesome with local recurrence,
but there is no tendency to metastasize.1 The tumor
usually involves the pelvic soft tissues and often
attains a large size,1 as occurred in this patient.
Wilson reported an identical case, although it was
larger, measuring 45cm in length.2 The need for
radical operation does not appear to be mandatory
but will depend on the operative findings. Nyam and
Pemberton report an angiomyxoma in a similar
anatomical location but with invasion of the
rectum.3 The patient was treated with preoperative
embolization, external radiotherapy, intraoperative
radiotherapy, and abdominoperineal excision of the
rectum.

71 Aggressive Pelvic Angiomyxoma 
of the Pelvis

Male, 64 Years
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Figure 71.1: Histological appearance shows a myxoid
stroma and thin-walled vascular spaces.
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History
The patient had been diagnosed with an anal fistula
8 years previously. During this period, intermittent
discharge occurred in the left perianal region. He
complained of a further swelling in the area, incre-
asing in size over a period of 3 weeks. There were
no bowel symptoms. There were 2 firm nodules in
the left ischiorectal fossa surrounded by inflamma-
tion. Adenocarcinoma was confirmed, “erupting”
through the perianal skin. There were enlarged hard
lymph nodes in the left inguinal region. Sigmoi-
doscopy and biopsy identified an ulcerating carci-
noma of the sigmoid colon at 20cm.

Operation (8.7.63)
An abdominoperineal resection of the primary
tumor with en bloc resection of the lesion in the
ischiorectal fossa was performed. The large defect in
the buttock was left open to heal by secondary
intention.

C A S E

Pathology
The primary tumor was a well differentiated adeno-
carcinoma confined to the muscular wall of the
colon. There was an adjacent polyp containing a
focus of adenocarcinoma. The internal opening of
the anal fistula was identified on the dentate line
with a track leading to the 2 nodules of adenocarci-
noma. Free cancer cells were identified in the fistula
track (Figure 72.1). Both sites of cancer were histo-
logically similar. There were no metastases in the
mesenteric lymph nodes or in multiple sections of
the bowel between the primary tumor and the anal
canal.

Follow-Up (1976)
The perineal wound healed in 10 weeks. The
inguinal lymphadenopathy subsided completely and
no biopsy was performed. The patient remained free
of recurrence for a known follow up period of 13
years and 3 months.

Comment
Distal implantation by a proximal adenocarcinoma
into an anal fistula may have been first described 
by Guiss.1 Implantation into other anal lesions, in-
cluding hemorrhoidectomy wounds, has also been
reported.2,3 From a pathological viewpoint, a high
anterior resection and radical excision of the
ischiorectal anal canal lesions would have been fea-
sible in the patient reported here, as there was no
intervening focus of malignancy. Using immuno-
histochemical stains, Hyman and Kida identified 
a sigmoid carcinoma and a metastasis in an anal
fistula as the same malignancy.4 Although this
investigation was not performed in the patient
described here, the perianal lesion is regarded as an
implantation metastasis, rather than a synchronous
primary tumor. Adenocarcinoma arising in a long-
standing fistula is most frequently a colloid 
carcinoma.5

72 Implantation Metastasis into 
an Anal Fistula

Male, 63 Years
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Figure 72.1: Free cancer cells are present in the proximal
part of the fistula track.
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History
The patient, who suffered from severe cerebral
dementia, was under supervision in a nursing home
for the aged. The nursing staff noted rectal prolapse
of at least 8cm in length. An “ulcerated area” on the
apex of the prolapse was biopsied and the diagnosis
of adenocarcinoma confirmed. The attending gas-
troenterologist referred the patient. Sigmoidoscopy
after reduction of the prolapse located the tumor 
on the posterior wall of the rectum at 10cm from
the anal verge (there is no available record of a
colonoscopy). Abdominal computerized tomogra-
phy (CT) showed no evidence of major perirectal
spread or metastatic disease.

Operation (5.20.83)
With the rectum prolapsed, a “disc” local excision
was performed (coagulation diathermy), including 
a >5mm margin of normal tissue. The excision
exposed the mesorectal fat, but the peritoneal cavity
was not exposed. The defect in the wall of the
rectum was closed with interrupted sutures.

Pathology
The tumor was a flat plaque 4.5cm in diameter,
deeply penetrating the muscle wall but not extend-
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ing beyond it. Mesorectal fat, 15mm in thickness,
was attached to the deep surface. Histological exam-
ination revealed a well differentiated adenocarci-
noma. The excision margins were negative for
carcinoma.

Follow-Up (1987)
Postoperative healing of the rectal wall was satis-
factory. No surgery was performed for the rectal pro-
lapse, which did not reappear with any significant
frequency. The patient was last examined 4 years, 
5 months after the local excision, at the age of 91
years, when sigmoidoscopy was normal to 25cm
and there was no evidence of recurrent carcinoma.

Comment
The rectal prolapse greatly facilitated the local exci-
sion by presenting the tumor at the apex of the pro-
lapse. Rectosigmoidectomy (Altemeier operation) 
at the same time as the local excision was deferred
in the presence of the exposed malignancy. Subse-
quently, the prolapse was not causing sufficient
problems to justify any surgery in a demented
patient. It is quite likely that the rectal carcinoma
was initiating the more frequent prolapse prior to
local excision.

73 Local Excision of a Rectal Carcinoma
Can Be an Easy Operation

Female, 86 Years
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History
The patient complained of symptoms for 8 years,
which were: rectal discomfort (“a lump”), frequent
bowel actions, diarrhea (mucus), intermittent bleed-
ing, and rectal pain. There was evidence of a chronic
anxiety state and addiction to analgesics. Sigmoi-
doscopy and examination under anaesthesia
revealed 2 hard areas of leukoplakia, a fibrous stric-
ture of the mid anal canal, and squamous metapla-
sia immediately above the dentate line. The mucosa
above this area was hyperemic, redundant, and poly-
poid to a level of 8cm, above which the mucosa was
normal. Straining revealed marked internal rectal
prolapse. Biopsy of the hyperemic mucosa showed
histological changes “consistent with Morson’s 
solitary rectal ulcer” (Figure 74.1).

C A S E

Operation (1.30.79)
Ripstein rectopexy was performed.

Follow-Up (1995)
The rectal symptoms were relieved and most of the
macroscopic features of the rectal mucosa resolved
permantly. The leukoplakia was unchanged. Two
months after operation, bowel function was satis-
factory, but 6 years later, the patient was complain-
ing of prolonged periods of constipation, abdominal
pain, and distention. Investigations revealed a
markedly redundant colon. Colon transit studies
were not performed. On 8/26/85, abdominal colec-
tomy was performed for intractable constipation.
During the period 1989–1991, several operations
were required to cure a complicated anal fistula. The
patient continued to complain of chronic abdominal
pain and remained addicted to analgesics.

Comment
The morphology and histology were consistent 
with the diagnosis of proctitis cystica profunda. An
association with rectal prolapse of 54% has been
reported by Stuart.1 In this patient, complete rectal
prolapse may have been “held back” by the anal
canal stricture. There was a satisfactory response of
the patient’s ongoing symptoms to rectopexy, which
unfortunately was later complicated by severe con-
stipation requiring further operation. The morpho-
logical and histological appearances may cause
confusion with carcinoma of the rectum, particu-
larly the presence of displaced, distorted mucous
secreting glands within the submucosa. Nagasako et
al. report such a case treated by abdominoperineal
excision of the rectum.2 Valenzuela et al. report 2
patients in whom computerized tomography (CT)
and magnetic resonance imaging (MRI) demon-
strated the disease limited in depth to the submu-
cosal layer. Both patients were treated with 
a high fiber diet, bulk laxatives, and reeducation 
to avoid straining. Resolution of the pathology
occurred in both patients with this conservative
treatment.3

74 Proctitis Cystica Profunda
Female, 26 Years
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Figure 74.1: Thick extensions of the muscularis mucosa
are seen radiating between the mucosal glands towards
the ulcerated surface. 
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Examination under anaesthesia
11.28.78



History
The patient presented in 1985 with a long history of
a sense of blockage in the rectum that resulted in
prolonged defecation. There had been minor rectal
bleeding and mucous discharge for 1 year. There was
no awareness of any prolapse. Rectal examination
revealed a firm stricture in the mid rectum, con-
firmed at 8cm by sigmoidoscopy. The lumen at this
point was approximately 13mm in diameter. There
were leukoplakia-like projections on the “rim” of
the stenosis and 5 areas of shallow ulceration at this
level. The base of the ulcers was yellow-white, firm,
and surrounded by erythematous mucosa. Above
this level to 15cm, the mucosa appeared normal. 
A barium enema demonstrated the abnormality
(Figure 75.1). The radiologist stated the appearances
were not exclusive of a neoplasm.
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Biopsy
Biopsy of the lesion showed distortion of the
mucosal glands, chronic inflammation, submucosal
fibrosis, and squamous epithelium. These findings
along with the sigmoidoscopic appearances were
consistent with the diagnosis of solitary rectal ulcer
syndrome (SRUS).

Operation (7.29.85)
At laparotomy, there was no apparent abnormality
of the rectum or colon. There was no palpable thick-
ening of the rectum at the level of the stenosis.
There was a deep rectoprostatic “pouch of Douglas”
and virtual absence of normal pararectal fascia
(“lateral ligaments”). The rectum was mobilized to
the pelvic floor and anterior rectopexy performed
using a 4cm wide band of monofilament poly-
propylene (Ripstein operation).

75 Rectopexy for a Rectal Stricture-Ulcer
Male, 38 Years
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Figure 75.1: The barium enema on 5/14/85
(preoperative) shows an annular irregular stenosis of the
rectum with “shouldering.” Below this level, the rectum
was in spasm.

Figure 75.2: Barium enema on 8/19/86 (15 months after
operation) shows a persistent area of narrowing. The
rectum below this appears normal.



Follow-Up (1990)
Four weeks after operation, the patient reported 
a significant improvement in bowel function. The
sense of obstruction was greatly diminished. Fre-
quency of defecation was reduced, and the stools
were now of normal diameter. Rectal examination
revealed the stenosis had improved and was now
soft and supple. The clinical improvement was
maintained and, 13 months after operation, the
stenosis was almost impalpable and not apparent on
sigmoidoscopy. The ulceration had healed, leaving
some erythema and persistent leukoplakia. A
barium enema 15 months after operation showed
persistent narrowing, which was surprising in view
of the clinical and sigmoidoscopic findings (Figure
75.2). When the patient was last examined 5 years
after the operation he was asymptomatic and
without recurrence of the rectal ulceration.

Comment
The clinical, endoscopic, and pathological features
of this condition were defined by the seminal pub-
lication of Madigan and Morson in 1969.1 The ulcer-
ation is more common in the incomplete (internal
intussusception) variety of rectal prolapse.2 This
patient’s rectal ulcers were classical SRUS in appear-
ance, although circumferential ulceration and asso-
ciated stricture are unusual. The stricture is related
to the marked submucosal fibrosis that occurs in
association with the ulceration. There was no rectal
intussusception detected endoscopically (proctogra-
phy was not performed). Rectopexy for SRUS has
been shown to have a low success rate when not
accompanied by complete rectal prolapse,1 although
Nicholls and Simson have reported symptomatic
success in 12 out of 14 patients.3 In the presence of
disabling symptoms and no alternative operation,
rectopexy in this patient was undertaken as a spec-
ulative procedure. It was considered that rectal
intussusception may have been an etiological factor
but obscured by the development of stenosis. The
response to rectopexy was successful and lasting.
The persistence of the narrowing radiologically is
interesting in view of the near-normal appearance
on sigmoidoscopic examination. In the author’s
series of 216 Ripstein rectopexies (complete pro-
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lapse, 180; incomplete prolapse, 36), there was only
one other patient with SRUS and stenosis. This
patient also responded well to rectopexy. The ter-
minology and classification of the rectal prolapse
syndrome, rectal intussusception, solitary rectal
ulcer syndrome, and proctitis cystica profunda needs
an international consensus.



History
In June 1977, an anal fistula was treated by opera-
tion, and, although healing occurred, the rectum
was “abnormal”. The radiological demonstration of
a rectal stricture suggested the possibility of Crohn’s
disease (Figure 76.1). The patient was referred for
further management. Examination under anaesthe-
sia revealed marked rigidity of the anorectal junc-
tion and the rectum with a long stricture of the
rectum, most marked between 10cm and 13cm. An
internal opening was identified on the left lateral
aspect of the dentate line with an ascending track
passing anteriorly. A focus of granulation tissue at
10cm in the midline anteriorly was identified as 
a probable secondary internal opening. The rectal
mucosa was pale and edematous. Biopsies at various
levels showed nonspecific inflammation.
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Operation (12.6.77)
Peranal exploration enabled only part of the fistula
track to be laid open into the lumen. Access to the
upper limit of the track was prevented by the rectal
stricture.

Operation (2.21.78)
Laparotomy revealed an extraperitoneal mass on 
the left side of the rectum but no other intra-
abdominal abnormality. A loop ileostomy was 
performed.

Operation (6.8.78)
A posterior transsphincteric approach was used with
incision of the posterior wall of the rectum to the
12cm level. Access was still difficult due to intense
fibrosis of the rectum, and strong retraction was
required to facilitate laying open the track into 
the lumen. Sutures approximated each edge of the
track to the divided wall of the rectum to ensure
hemostasis and prevent premature healing 
(“marsupialization”).

Operation (9.12.78)
The ileostomy was closed after examination
revealed healing of the fistula was complete.

Follow-Up (1980)
Bowel function was satisfactory after 4 months.
Examination under anaesthesia (28 months after the
fistulotomy) revealed sound healing of the rectum
with resolution of the stricture.

Comment
This “upside down” fistula caused significant diffi-
culty in diagnosis until both internal openings were
identified. The Parks classification of anal fistulae
includes the upward extension of the intersphinc-
teric fistula,1 but the high level of the track and sec-
ondary internal opening in this case was unusual.
The transsphincteric operation provided the only
access possible for complete fistulotomy. The reso-
lution of the stricture and most of the perirectal
induration had occurred within 2 months of the 
fistulotomy.

76 Intersphincteric Anal Fistula with
Proximal Perirectal Extension

Male, 34 Years
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Figure 76.1: The barium enema examination shows a
stricture of the lower rectum. Crohn’s disease was
considered as the likely diagnosis until the fistula openings
were identified.
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History
On 5.1.90, endoscopic removal of a sessile rectal
polyp (15 × 15 × 3mm) was performed. It was situ-
ated posteriorly in the lower third of the rectum.
The histology report noted severe dysplasia (“at
least carcinoma in situ”) with no evidence of 
invasive carcinoma. Within a few days, an abscess
appeared in the left ischiorectal fossa, which was
drained. A fecal fistula was apparent subsequently.
The patient was referred.

Operation (5.31.90)
Examination revealed a large area of necrosis in the
left posterior wall of the rectum with undermining
of the mucosa. This was in continuity with a large
supralevator fistula. The internal opening easily
admitted an examining digit. Laparotomy, antero-
grade colon irrigation, and loop ileostomy were 
performed.

Progress
The fistula healed and the ileostomy was closed
(11.12.90). Follow up examinations revealed satis-
factory healing until 2 years after the polyp excision.
Examination now revealed a small, firm polypoid
lesion at the site of the previous internal opening 
of the fistula. Biopsy confirmed the diagnosis of
moderately differentiated adenocarcinoma. Com-
puterized tomography (CT) examination revealed no
evidence of metastatic disease. The anal canal wall
was thickened.
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Operation (7.13.92)
Abdominoperineal excision of the rectum was per-
formed. There were no intraabdominal metastases.

Pathology
There was a raised ulcer at the site of the excised
polyp that was in continuity with a small mass (8 ×
8mm) in the left parasphincteric area. Histological
examination revealed the mass was adenocarcinoma
extending into fatty tissue. The mesenteric lymph
nodes showed no evidence of carcinoma.

Follow-Up (2004)
The patient remained well until August 1996, when
a 2cm lung metastasis in the right upper lobe (RUL)
was detected upon routine chest x-ray. A right upper
lobectomy was performed. No further recurrent
disease has been detected 11 years and 7 months
since rectal excision was performed.

Comment
Histological review of the initial polyp removed in
1990 did not reveal evidence of invasive carcinoma,
and yet this relatively small “benign” polyp was
ultimately responsible for a rectal excision and a
right lobectomy. Necrotizing infection after polyp
excision is rare. The healing of the supralevator
fistula after a defunctioning ileostomy was encour-
aging, but direct spread or implantation of carci-
noma cells supervened. Local re-excision was
considered to be inappropriate.

77 Necrotizing Infection After Removal
of “Benign” Rectal Polyp

Female, 64 Years
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History
During the first year of her life, this patient was treated
for bilateral congenital dislocation of the hips. At 26
years (1956), a caesarian section was performed, as
there was “a pelvic lump present the size of a tennis
ball.” In 1975, x-rays revealed a large soft-tissue mass
in the pelvis, causing a lytic lesion in the sacrum. This
was thought to be a chondroma. In 1977, a trans-
abdominal biopsy was performed and the diagnosis of
desmoid tumour confirmed. On clinical examination,
a firm lobulated mass filled the lower half of the
abdomen to the level of the umbilicus. Rectal and
vaginal examination revealed a hard pelvic mass
causing marked compression of the vagina and rectum.
A computerized tomography (CT) scan demonstrated
considerable destruction of the sacrum. The tumor
size was “12 × 12 × 15cm.” Sigmoidoscopy was not
possible. A barium enema revealed sigmoid diverticu-
losis. At a colorectal conference (1981), the unanimous
opinion was that the lesion was inoperable.

Treatment
Oral delta testolactone was commenced in 1978 and
continued for 32 months. Oral sulindac was admin-
istered for 19 months (1984–1985). Intra-aterial per-
fusion chemotherapy with doxorubicin, vincristine,
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78 Intra-Abdominal Desmoid Tumor
Unassociated with Familial
Adenomatous Polyposis

Female, 74 Years
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Figure 78.1: CT scan shows the maximum transverse and
antero-posterior dimension. (4.24.84).

Figure 78.2: CT scan demonstrates the erosion of sacrum
and sacral canal. (4.24.84).

Figure 78.3: CT scan reveals no increase in size in 18
years. Calcification and areas of hypodensity are apparent.
(9.30.99).

5 Fluorouracil, and carmustine was performed in
1986. None of these treatments appeared objectively
to reduce the size of the tumor (Figures 78-1 and 
78-2).

Follow-Up (2004)
Clinical and CT examination have not demon-
strated any further progression of the tumor since
1981 (Figure 78-3). On CT examination, the tumor
dimensions are 12 × 13 × 15.5cm. Small areas of 



calcification have appeared, as have stable areas 
of hypodensity interpreted as cystic or necrotic
changes. The colon and bladder are markedly dis-
placed cranially and to the right. The stretched
dome of the bladder is at the L4/5 disc level just
above the upper surface of the tumor. A left hip
replacement was performed in 2004. The patient’s
general health is good for her 74 years.

Comment
This tumor, present for 55 years is not an example
of a familial adenomatous polyposis (FAP) related
desmoid. It is better classified as pelvic fibromato-
sis which occurs in young females (20–35 years)
unrelated to pregnancy. Such slow growing, locally
aggressive tumors appear to arise from muscle or
aponeurosis in the pelvis. The absence of small
bowel obstruction suggests it has not primarily
involved the bowel mesentery, so common in
desmoids complicating FAP. The tumor growth has
not progressed since 1981. This could be sponta-
neous regression known to occur in 7% of desmoids2

or due to 1 of the 3 nonsurgical therapies adminis-
tered. The adaptation of pelvic viscera to this
massive pelvic tumor is surprising, as there are no
significant bladder or large bowel symptoms. In
addition, the involvement of the sacral canal has 
not become symptomatic. Considering the risks of
attempted resection, [St Mark’s Hospital, London,
reports an operative mortality of 8 out of 22
(36.4%)3] the nonoperative treatment of this patient
appears to have been validated.
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For a full-page image of this figure see the
appendix.



History
For several years, the patient had been troubled with
diarrhea (6 bowel movements in 24 hours). The
stools often contained small flecks of red blood and
mucus. Initially on sigmoidoscopy, the patient was
thought to have a polypoid carcinoma at the 20cm
level. A further opinion confirmed the diagnosis of
pneumatosis coli. Sigmoidoscopy revealed tense
submucosal cysts between 20cm and 25cm, mostly
5mm in diameter, but also clusters of smaller 
lesions throughout the mucosa. Many of the cysts
were “capped” with hyperemia. There were also
small patches of similar hyperemia without mucosal
projections. Biopsy was difficult, because the smooth
surface and firm consistency of the cysts hindered
closure of the forceps. The histology was consistent
with the diagnosis. Colonoscopy was not performed.
A barium enema revealed typical appearances of
pneumatosis in the descending and sigmoid colon
(Figure 79.1).

C A S E

Treatment (9.19.75)
Over a period of 4 days, the patient was given 
oxygen therapy via a mask at the rate of 14L per
minute.

Follow-Up (1987)
A barium enema examination 6 days after cessation
of oxygen therapy showed no evidence of the previ-
ous radiological abnormalities (Figure 79.2). Sigmoi-
doscopy subsequently was normal to 25cm. The
patient’s symptoms were improved within days of
completing the oxygen treatment, and his bowel
habit was no longer a social disability. The patient
was last examined 12 years after treatment. His
general health was good, bowel actions occurred
twice per day, varying in consistency. Flexible sig-
moidoscopy to 70cm showed small pale areas cor-
responding to the previously involved colon. There
was no recurrence of the pneumatosis.

79 Pneumatosis Coli
Male, 53 Years
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Figure 79.1: Barium enema shows typical appearance of
pneumatosis coli in the sigmoid colon.

Figure 79.2: Barium enema 6 days after completion of
oxygen therapy demonstrates resolution of the
pneumatosis.



Comment
The etiology of pneumatosis is unknown, but in
some cases it is associated with respiratory, gas-
trointestinal or psychiatric comorbidity.1 In the
patient described, the disease appeared to be idio-
pathic, which is usually associated with involve-
ment of the left colon.2 Oxygen therapy, first

Diagram 79 175

advocated by Forgacs et al,3 was successful long-
term in this patient after 1 treatment. It is not
unusual for oxygen therapy to be required for more
than a single treatment. Complications of pneu-
matosis occur in 3% of patients (volvulus, necrotiz-
ing enterocolitis, rupture of cysts) and may require
surgical treatment.2



History
In 1987, the patient, aged 52 years, was initially
investigated for rectal bleeding and a family history
of colorectal cancer. Her general health status was
frail, with chronic respiratory disease, severe kypho-
sis, osteoporosis, recurring vertebral fractures,
obesity, and a Cushinoid state induced by years of
steroid therapy administered for severe generalized
eczema. There was a long history of constipation.
Due to respiratory insufficiency and muscle weak-
ness, the patient’s ambulatory capacity was limited
to a few steps. On January 24, 1997, the patient was
admitted to the hospital with severe abdominal pain
and clinical signs of peritonitis.

Operation (1.24.97)
Laparotomy revealed a colon grossly loaded with
feces that were “lumped” in firm-to-soft masses,
rather than scybala, which was oozing into the 
peritoneal cavity through a 4mm perforation of the
anterior wall of the colon at the sigmoid descending
colon junction. This area of the colon showed
prominent inflammatory changes of increased vas-
cularity and fibrinous exudate. Fecal peritonitis was
present in the lower abdomen. Immediately mobi-
lization of the left colon was commenced, the colon
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ruptured, and significant fecal contamination
occurred. When this difficult situation was con-
trolled, a Hartmann resection was performed. The
distal sigmoid was oversewn.

Pathology
There was a large ulcer involving the mucosal
surface of the resected colon, revealing the inflamed
and partly necrotic muscle layer. The perforation
was in the distal area of the ulceration. The histo-
logical changes were nonspecific, consistent with
ulceration and necrosis (Figure 80.1).

Postoperative Course
The patient remained in the intensive care unit
until she died of respiratory failure 21 days after
operation. She remained dependent on respiratory
ventilation during this time, until the patient and
family requested that this therapy (managed via a
tracheotomy) be withdrawn.

Comment
Stercoral perforation is rare, and, adopting strict 
criteria, Maurer et al have found 81 cases in the 
literature.1 These criteria are:

1. sharply demarcated round or ovoid perforation;
2. larger than 1cm (85%);
3. antimesenteric in position;
4. associated fecalomas; and
5. necrosis and/or ulceration associated with the

perforation (74%).

This patient’s morphology exhibited 3 of these fea-
tures. The long history of constipation and the fecal
loading found at operation is also consistent with
the diagnosis. Immune suppressed patients are vul-
nerable to this complication.2 The tissues of this
patient, affected by high, long-term doses of pred-
nisolone, were extremely fragile, and this undoubt-
edly contributed to the complication. There was no
evidence that the pathology was primarily ischemic.
The histological features (Figure 80.1) are similar to
those described by Haddah et al.3 Colon irrigation
prior to bowel mobilization may have prevented the
operative fecal contamination, but this maneuver

80 Stercoral Ulceration: 
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Figure 80.1: The stercoral ulcer shows complete loss of
mucosa and nonspecific inflammation in the submucosa.



would have been difficult (long-dilated and fragile
colon, obesity, high flexures, and the patient not
postured in the lithotomy Trendelenberg position).
Two senior anesthetists administered the anesthetic
because of the anticipated problem of respiratory
function. The choice of operation in this condi-
tion is significantly influenced by the patient’s
comorbidities, which are often multiple. They are
frequently frail, nursing home residents or institu-
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tionalized patients.3 This patient’s anesthetic status
for any future elective surgery was regarded as pro-
hibitive, and the Hartmann stoma would have been
permanent if the patient had survived. Stercoral 
perforation is association with a high postoperative
mortality. Serpell and Nicholls, in reviewing 64
cases, recommended resection without anastomo-
sis; even so, there was still a high postoperative 
mortality of 32%.2

Splenic
flexure

Anterior wall
ulcer-perforation



History
Two weeks prior to referral, the patient suffered a
sudden episode of colicky abdominal pain accompa-
nied by diarrhea that lasted 3 days. On the third day,
the patient passed a small amount of dark red blood.
A barium enema 1 week after the onset of symptoms
showed an area of narrowing at the splenic flexure
(Figure 81.1). The mucosal pattern was distorted,
and small areas of “thumb printing” were just
visible. A colonoscopy subsequently revealed
sigmoid diverticular disease and a marked stenosis
at the splenic flexure associated with ulceration.
Biopsy showed nonspecific inflammatory changes.
A limited contrast enema was performed 5 weeks
after the onset of symptoms (Figure 81.2). The steno-
sis measured 10cm in length, which the radiologist
regarded as consistent with a constricting carci-
noma. This diagnosis was not accepted. The patient
remained asymptomatic, however a third contrast
enema, now 6 months after the acute episode,
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81 Nongangrenous Ischemic Colitis
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Figure 81.1: Barium enema at 1 week shows early
mucosal changes and narrowed lumen at the splenic
flexure.

Figure 81.2: Contrast enema at 5 weeks reveals a long
stricture with no mucosal pattern.

Figure 81.3: Contrast enema at 6 months demonstrates
a short persistent stricture.



showed further narrowing of the lumen, which radi-
ologically measured 2mm in diameter (Figure 81.3).

Operation (9.15.94)
At laparotomy, the short stricture of the splenic
flexure was confirmed. The mesenteric vessels
appeared normal. Sigmoid diverticular disease,
without inflammatory changes, was present. Resec-
tion with anastomosis was performed.

Pathology
Inflammatory changes were present on the serosal
aspect of the stricture. The muscle wall was thick-
ened (8mm) and white due to fibrosis. The stricture
was associated with mucosal ulceration, which was
shallow and well defined. The adjacent mucosa was
smooth, slightly congested, and featureless. Histo-
logically, nonspecific inflammatory changes were
present in the floor of the ulcer and bowel wall.
There was no evidence of vascular occlusion or 
vascular disease. The findings were consistent with
ischemic ulceration.

Follow-Up (1996)
The patient’s progress was satisfactory with no
further gastrointestinal symptoms. Colonoscopy 15
months after operation showed no abnormality
other than sigmoid diverticulosis.

Comment
Nongangrenous ischemic colitis is the more
common form of this vascular disease of the colon.1,2

Post ischemic stricturing frequently occurs and in
this patient was developing 1 week after the onset
of symptoms. At 5 weeks, the radiological opinion
suggested the diagnosis was carcinoma. This was
excluded by colonoscopy and biopsy. The strictur-
ing had persisted at 6 months, and operation was
therefore advised despite the patient’s lack of symp-
toms. Brown, in a review of 17 patients, found that
the stricture was often well tolerated and that there
was significant resolution in patients, thus avoiding
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operation.2 No histological evidence of vascular
occlusion was found, which is not unusual in spec-
imens resected some time after the acute event.
Nonocclusive ischemia due to inadequate perfusion
of the bowel wall was unlikely in this patient, as
there were no acute comorbid conditions present
usually associated with this form of ischemic
disease.3

For a full-page image of this figure see the
appendix.



History
In 1984, the patient underwent a high anterior 
resection for symptomatic diverticular disease. On
July 4, 1996, laparotomy was performed to exclude a
sigmoid carcinoma in view of an abnormality on
colonoscopy and computerized tomography (CT)
examinations. No lesion was identified in the
sigmoid colon, but extensive adhesions were found
involving the small bowel, omentum, and the ante-
rior abdominal wall. Due to the trauma of a 
difficult dissection, a small length of ileum was
resected. Three weeks after the operation, a severe
bout of abdominal pain occurred followed by persis-
tent pain in the left iliac fossa (LIF). A firm mass was
palpable in the LIF. A CT examination confirmed the
presence of the mass anteriorly with a “fatty central
component” (Figure 82.1). The pain continued and
became worse in January 1997, when it was associ-
ated with a fever. The patient was treated in the hos-
pital with intravenous antibiotics. When this acute
episode subsided, the patient continued to suffer sig-
nificant pain. On referral, laparotomy was advised.

Operation (3.3.97)
An inflammatory, omental mass was found in the
LIF, intimately fused with the small bowel, making
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dissection hazardous. (The adhesions are minimized
in the diagram on page 181 for clarity). Incision into
the mass revealed inflamed adipose tissue with a
central necrotic area, which was curetted and
drained. Excision of the mass was not undertaken.

Pathology
The necrotic material was identified as fat necrosis
(Figure 82.2).

Follow-Up
Respite from the abdominal pain was only tempo-
rary, and within 3 months the patient required nar-
cotics for pain relief. The abdominal mass persisted
clinically and radiologically (CT).

Operation (7.14.97)
Extensive dense adhesions were again encountered
between the fibrofatty mass, small bowel, and the
left lateral and anterior parietes. The mass, measur-
ing 10.5 × 45 × 40cm, was excised. Anatomically, it
was isolated from the stomach and colon by loops
of small bowel. There were no significant blood
vessels attached to it.

82 Infarction of the Omentum
Female, 63 Years
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Figure 82.1: CT examination (10.10.96) shows the left-
sided abdominal mass (arrow) prior to laparotomy on
3.3.97.

Figure 82.2: Tissue from the abdominal mass (3.3.97)
showing fat necrosis. Fat vacuoles are surrounded by
inflammation containing histiocytes and foreign body giant
cells.



Pathology
Incision into the resected mass revealed yellow
adipose tissue with no residual abscess. Microscopic
examination revealed areas of foreign body reaction
with numerous foamy macrophages and intracellu-
lar and extracellular fat vacuoles. The appearances
were consistent with organizing fat necrosis.

Follow-Up (2004)
The operation relieved the severe pain, but subse-
quently, bouts of abdominal pain have recurred
without a clear diagnosis. In 2004, relief is obtained
with nonnarcotic analgesics and short courses of
antibiotics prescribed by her family physician.
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Comment
As a result of a difficult abdominal dissection
(7.4.96) it seems most likely that acute omental
infarction occurred 3 weeks later. This resulted in
separation and sequestration of omental tissue,
which was sustained by the vascular inflam-
matory tissue surrounding it, forming a virtual 
“parasitic” fibrofatty mass within the abdomen. The
excision (7.14.97) did resolve the constant severe
abdominal pain, but intermittent symptoms have
continued. The patient has suffered various abdom-
inal pains for 29 years.

Left
parietes

Dissection
trauma
small
bowel

Focus of
fat necrosis

3.3.97



History
In October 1996, the patient was admitted to the
hospital with acute abdominal pain in the epigas-
trium and right iliac fossa. Investigations were 
nonspecific, until a barium enema demonstrated
narrowing of the ascending and transverse colon.
Colonoscopy was not performed. Six years previ-
ously, the patient had a lobular carcinoma of the
right breast treated by mastectomy.

Operation (10.18.96)
Elective laparotomy was performed, which revealed
extensive carcinomatosis of the large and small
bowel, pelvic organs, omentum, and parietal peri-
toneum. The colon was thickened by infiltration
that produced the typical “leather bottle” consis-
tency. There were 2 predominantly affected areas in
the colon that corresponded to the strictured areas
shown on the barium enema. The terminal ileum
was distorted by kinking due to malignant adhe-
sions, with its serosa also markedly affected by the
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peritoneal nodules of carcinoma. A side:side anasto-
mosis was performed between the ileum and
sigmoid colon. The length of small bowel proximal
to this anastomosis was 280cm.

Pathology
Biopsies of peritoneal nodules revealed metastatic
adenocarcinoma similar to that seen in the primary
breast carcinoma removed in 1990 (Figure 83.1).

Follow-Up (1997)
Recovery from operation was uneventful. An 
oncologist who treated her with tamoxifen under-
took her further management. The response to 
this treatment was minimal. The patient died of 
her disseminated malignancy the following year.

Comment
Metastatic linitis plastica of the intestinal viscera
due to breast carcinoma is rare. Graham et al
reported 7 cases (9.4%) of 75 patients examined at
laparotomy or autopsy.1 The stomach or the colon
were the viscera most often affected. The onset of
metastatic disease may be delayed for years and may
remain confined to the abdomen. It may be that
lobular carcinoma has a tendency to metastasize in
this fashion.2 The external appearance of the colon
can be confused with chronic inflammatory bowel
disease. The intact mucosa, without ulceration, may
have a “cobblestone” appearance. This diffuse
malignancy affects all layers of the bowel wall. 
Biopsies of the mucosa or serosal tissue will usually
identify the origin of the metastatic disease. Dif-
ferentiation between a primary bowel cancer and a
metastasizing breast cancer can be achieved by the
use of immunohistochemical staining to identify
primary gastrointestinal cancer (cytokeratin posi-
tive) and lobular carcinoma of the breast (estrogen 
receptor positive).3

83 Metastatic Linitis Plastica 
of the Colon
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Figure 83.1: Histological appearance of metastatic colon
tumor showing cancer cells in “Indian file” typical of
lobular breast cancer.
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History
The patient had noticed colicky abdominal pain for
3 weeks. There had been fresh blood on the stool on
3 occasions. A barium enema demonstrated a large
polypoidal mass in the mid transverse colon (Figure
84.1). Immediately proximal to the mass there was
mucosal irregularity and narrowing of the lumen.
Computerized tomography (CT) examination con-
firmed the lesion and excluded other pathology. A
colonoscopy was obstructed in the mid transverse
colon by what appeared to be a fungating carcinoma.
No biopsy was performed.
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Operation (1.16.98)
A large firm mass was confirmed with no external
abnormality of the transverse colon. The lesion was
regarded as malignant. An extended right hemi-
colectomy was performed with anastomosis.

Pathology
The lesion was recognizable as a submucosal lipoma
mostly covered by mucosa that had dehisced at the
apex and was associated with ischemic necrosis
impregnated with barium. It measured 75 × 45mm
with a broad (20mm) pedicle. There was ulceration
and inflammation in the immediately adjacent
mucosa.

Comment
Lipomas of the large bowel are usually asympto-
matic until, over a long period, they become large
enough to cause obstruction and/or bleeding.1

The morphology of this lesion suggests that some
degree of intussusception was occurring, producing
ischemic necrosis at the apex. These changes were
interpreted as carcinoma at colonoscopy examina-
tion. Confusion with carcinoma is likely only when
secondary changes occur to alter the typical smooth
surface of a lipoma in the colon. Small lipomas are
usually asymptomatic, but lipomas larger than 
3.5cm may become symptomatic2 and may require
removal—most likely by a segmental resection of
the bowel or local excision via a colotomy. Colono-
scopic removal of a lipoma 50mm in size, has been
reported.3

84 Lipoma Transverse Colon
Male, 65 Years
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Figure 84.1: The barium enema demonstrates a large
lesion in the transverse colon (arrows).
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History
The diagnosis of endometriosis had been confirmed
some years previously and been treated by ovarian
cystectomy and laparoscopic pelvic surgery. In 1987,
to investigate chronic lower abdominal pain and con-
stipation, flexible sigmoidoscopy to the splenic flex-
ure revealed dome shaped swellings (Figure 85.1),
most obvious in the sigmoid colon, covered with
normal mucosa, consistent with endometriomas. 
A gynecologist supervised a further 5 years of medi-
cal treatment until the symptoms were sufficiently
disabling to require surgery. Repeat endoscopy
showed no extension of the colon lesions, which did
not show on a barium enema examination.

Operation (6.4.92)
Laparotomy revealed extensive pelvic endometriosis
with widespread adhesions involving ovaries, an
enlarged uterus, and upper rectum. There were hard
spherical masses involving the sigmoid and lower
descending colon causing rotation and constriction,
and similar pathology was noted in a short segment
of terminal ileum. Hysterectomy with excision of
uterine adnexa was performed. The disease in the
ileum and colon was removed with a double resec-
tion, and the 2 anastomoses were performed with a
single layer of interrupted sutures.
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Pathology
The left ovary was cystic, 45 × 45mm in size and
densely adherent to the uterus. The right ovary was
also cystic, 60 × 40mm in size, and containing old
blood. Both ovaries had smaller cysts associated
with the larger cystic lesion. There were fibroids
within the body of the uterus and hemorrhagic
cysts, 1–5mm in size within the myometrium. The
masses in the ileum and colon were firm and
involved the full thickness of the bowel wall. They
varied in diameter from 7–30mm. The serosal
surface was indented and the luminal aspect was
covered with normal mucosa. The lesions, on
section, had a predominantly white appearance 
with areas of black pigment and small areas of 
hemorrhage. Histologically, endometriosis was con-
firmed in the uterus, ovaries, ileum, and colon
(Figure 85.2).

Postoperative Course
The patient’s recovery in the hospital was satisfac-
tory and uneventful. Unfortunately, 3 weeks after
the operation, the patient suddenly collapsed at
home and died. Autopsy revealed that a massive pul-
monary embolus was the cause of death.

85 Intestinal Endometriosis
Female, 36 Years
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Figure 85.1: The “dome” shaped intramural deposit is
covered with intact mucosa.

Figure 85.2: A focus of endometriosis is seen within the
muscularis propria of the colon.



Comment
This patient illustrates a number of features of
intestinal endometriosis, which is reported to occur
in 3–18% of patients with endometriosis.1 The
sigmoid and the rectum are most commonly
involved (72%).2 Endoscopy and barium studies may
fail to demonstrate endometriosis, even though
dome shaped lesions protrude into the lumen. In
more extensive disease, transmural fibrosis may
cause sufficient deformity to simulate carcinoma.
Diagnostic laparoscopy, endorectal ultrasound, com-
puterized tomography (CT) and magnetic resonance
imaging (MRI) may more accurately confirm the
diagnosis and document the extent of the disease.
The long-term results of hormone treatment are dis-
appointing, and, once chronic symptoms of infiltra-
tive intestinal endometriosis are present, surgical
treatment is the preferred option. There is a spec-
trum of surgical treatment available which is deter-
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mined by the distribution of lesions, the depth,
length, and circumferential extent of bowel involve-
ment, and whether future childbearing is hoped for.
Woods et al have reported disc excision of the ante-
rior wall of the rectum using the circular stapler.3

Jatan et al have reviewed the surgical treatment of
95 patients of whom 80% were managed by various
laparoscopic procedures, which were: diathermy
ablation, shave excision, disc excision, and low ante-
rior resection.4 Concomitant procedures on other
pelvic structures were necessary in 71%. Prior to
operation, pain on defecation during menses and
previous laparoscopy were predictors that more
extensive surgery would be required.4 The surgical
treatment can be complex and is ideally managed by
a combined colorectal and gynecological team. The
postoperative death in the young patient with
benign disease, reported here, was a salutary
reminder of the risks of complex pelvic surgery.

For a full-page image of this figure see the appendix.



History
In 1932, when the patient was a few months old,
Hirschsprung’s disease was diagnosed. Details of the
method of diagnosis are unknown. As a child, con-
stipation was a significant problem, and in 1942, at
age 10, bilateral lumber sympathectomy was per-
formed with some relief of symptoms. In adult life,
the constipation continued to be a significant dis-
ability despite treatment, which included regular
self-administered enemas. Periods of absolute con-
stipation for 2 weeks occurred frequently. A barium
enema (Figure 86.1) showed a small-caliber rectum
with marked dilatation of the sigmoid colon com-
mencing at the recto sigmoid junction, consistent
with Hirschsprung’s disease. Clinical examination
and sigmoidoscopy (15cm) were normal.

Operation (8.8.80)
Biopsy of the anorectal region revealed absence of
ganglia in the myenteric plexus.
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Operation (11.25.80)
Laparotomy revealed gross enlargement of the
sigmoid colon, which was 15cm in diameter with
marked prominence of the longitudinal muscle

86 Hirschsprung’s Disease
Female, 47 Years

188

Figure 86.1: Barium enema demonstrates the dilated
colon and contracted rectum.

Figure 86.2: In the intermuscular myenteric plexus (low
power), nerves were identified, (arrows) but ganglion cells
were absent. (This section was close to distal level of
resection.)

Figure 86.3: Normal ganglion cells in the myenteric
plexus (arrows) (proximal resected bowel).



bundles. The dilatation was relatively abrupt at the
level of the sacral promontory. The caliber of the
rectum was smaller than normal. The inferior
mesenteric vessels were markedly enlarged. Bowel
preparation had successfully removed the fecal
content of the colon. An extended (ultralow) ante-
rior resection (LARx) was performed with a circular
stapler and a loop colostomy made in the transverse
colon. At the proximal level of resection in the
lower descending colon, the presence of ganglia was
confirmed on frozen section.

Pathology
The macroscopic features were a thickened bowel
wall and less prominent mucosal folds in a megasig-
moid colon. Histological examination revealed an
absence of ganglion cells in the distal end of the
specimen (Figure 86.2), whereas in the mid and prox-
imal sigmoid colon, a normal population of ganglion
cells was present (Figure 86.3).

Follow-Up (2005)
One year after operation, bowel function was 1/24
hrs. The anastomosis level was 5cm. The patient
was not seen for routine follow up examinations
after this time. Currently, 25 years since operation,
the patient reports that at, 73 years of age, her health
is satisfactory. While her bowel habit is irregular
with occasional constipation, the result of the oper-
ation is satisfactory.
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Comment
Hirschsprung’s disease presenting in adult life is
rare, and such patients are usually young adults.
McCready et al reported 50 patients over 10 years of
age treated by surgery at the Mayo Clinic over a
period of 28 years.1 The barium enema in the patient
reported here was diagnostic (Figure 86.1) but is not
always typical of the disease.2 The x-ray may indi-
cate the likely proximal limit of the aganglionosis.3

Anal manometry was not available for this patient.
The LARx operation, with a long period of follow
up, performed in this 47-year-old patient has been
successful. Undoubtedly, there remains a small cuff
of aganglionic rectum, which has not affected the
result. Elliot and Todd reviewed the results of 39
patients from St Mark’s Hospital, London, treated by
the Duhamel operation with excellent results.2

Gordon has suggested the Duhamel operation is
facilitated by the use of the circular stapler for 
the colorectal anastomosis and the linear stapler 
to divide the intervening spur.4 Wheatley et al.
reviewed 199 operations for adult Hirschsprung’s
disease and concluded that low anterior resection,
Duhamel–Martin and Soave operations were the
most acceptable methods of treatment.5

Harald Hirschsprung, 1830–1916 (courtesy of Prof. 
O. Kronborg).

For a full-page image of this figure see the
appendix.



History
The patient was admitted to the hospital with a
short history of abdominal pain, distention and
absolute constipation for some days. Clinical and
radiological examinations confirmed the diagnosis
of acute large bowel obstruction.

Operation (6.2.86)
The colon was markedly distended due to a hard
mass impacted in the lower sigmoid colon. There
was a seromuscular tear over this mass and inflam-
matory changes in the wall of the colon. There was
a large inflammatory mass involving the hepatic
flexure of the colon, gallbladder, liver, duodenum,
and pancreas. Exploration revealed a thickened gall-
bladder containing a solitary large gallstone with 1
facet surface. There was a large perforation 3cm in
diameter between the gallbladder and the lumen of
the colon (Figure 87.1). The stone and the distal half
of the gallbladder were removed. Long-term suction
drains were placed in its lumen. Abdominal colec-
tomy and a high ileorectal anastomosis were per-
formed, leaving 18cm of rectum.
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Pathology
The stone in the sigmoid colon was tightly wedged
in the lumen, causing complete obstruction (Figure
87.2). There was longitudinal and transverse ulcera-
tion of the mucosa of the distal colon for a distance of
15cm. Histological examination of the ulceration,
colon fistula, and gallbladder showed nonspecific
inflammatory changes. The smooth, dark green gall-
stones were similar in size and shape to a hen’s egg.

Follow-Up
Postoperative recovery was satisfactory. Two
months after operation, the drain site from the gall-
bladder remnant had closed. Four months after oper-
ation, bowel function was satisfactory (2/24hrs).
The patient was referred to a hepatobiliary surgeon 
for follow up but failed to reattend after the initial
visit.

Comment
The triad of gallstone ileus : bowel obstruction, air
in the biliary tree, and an unusually sited gallstone
were not observed in this patient. In the less urgent,

87 Gallstone Obstruction: 
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Figure 87.1: The defect in the hepatic flexure of the
colon (cholecystocolic fistula).

Figure 87.2: Incision in the resected specimen exposes a
large gallstone at the point of impaction in the sigmoid
colon.



clinical circumstance, barium enema and endo-
scopic retrograde cholangiopancreatography have
been successful radiological investigations.1 The
sigmoid colon is the usual site of impaction, partic-
ularly in the presence of sigmoid diverticular
disease. The passage of the stone into the colon is
more commonly via a cholecystoduodenal fistula.2
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Colotomy, extraction of the obstructing calculus,
and proximal stoma may be the optimal treatment
if the findings at laparotomy indicate this is appro-
priate.3 This patient was treated by resection rather
than colotomy–extraction of the stone. Safe repair
of the colotomy in the grossly inflamed sigmoid
colon was doubtful.

For a full-page image of this figure see the appendix.



History
For his age, the patient had been very active until
he developed colicky pain in the right iliac fossa
associated with loose stools and minor bleeding.
These symptoms had been present for 3 weeks. He
had lost weight and was found to be anemic (iron
deficiency). On examination of the abdomen, there
was no abnormality. Ultrasound examination
revealed an abdominal mass in the mid abdomen
close to the anterior abdominal wall (no description
of the mass available). Colonoscopy revealed a large
vascular polypoid tumor filling the lumen “in the
mid transverse colon” (biopsy showed benign
villous adenoma). At the time of the colonoscopy,
under sedation, a mass was palpable in the right iliac
fossa.

Operation (7.29.92)
The colon, from cecum to the splenic flexure, was
thickened and edematous, with marked vascular
reaction on its serosal surface. It was initially
thought to be Crohn’s disease until the diagnosis
was realized. There was a large soft polyp occupying
the cecum, and the right colon was significantly
mobile. There was marked diverticulosis of the left
colon. Most of the small bowel was normal in
appearance, but the terminal 10–15cm of the ileum
also had a significant vascularity on the serosal
aspect. A subtotal colectomy was performed with an
end-to-end anastomosis in the mid sigmoid colon.

Pathology
The flat polyp occupying the cecum measured 60 ×
60mm and was deeply hyperemic and soft in con-
sistency. The mucosa of the colon was otherwise
normal. Histologically, the polyp contained multi-
ple foci of early invasive, moderately differentiated
adenocarcinoma arising in a dysplastic villous
adenoma. There were no metastases in the lymph
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nodes (Dukes A, T1 N0 M0). There was a fibrous reac-
tion on the serosa and in the subserosal tissues of
the proximal colon.

Follow-Up
Recovery from operation was satisfactory. In view of
the patient’s age, routine follow-up visits were not
advised and no further clinical details are available.

Comment
This patient’s cecal tumor was responsible for inter-
mittent or chronic intussusception, which is often
the case in adult intussusception.1 Its spontaneous
reduction caused some initial diagnostic confusion
at laparotomy. The diagnosis was supported by the
identification of the polyp in the transverse colon at
the time of the colonoscopy and the observation of
a transient abdominal mass. Adult colonic intus-
susception is rare: Nagorney et al report 24 cases in
23 years at the Mayo Clinic.2 The lead point in the
colon is likely to be a malignant tumor, and Azar
and Berger report an incidence of 43%.3 Preoperative
diagnosis is infrequent3 and can be best achieved
with abdominal computerized tomography (CT) or
ultrasound when a target or doughnut sign may be
elicited in the transverse view, or a “sausage”-
shaped mass or “pseudokidney” may be present in
the longitudinal view.1,3,4,5 If colonic intussusception
is encountered at laparotomy, resection, including
adequate mesentery, is recommended rather than
initial reduction, since malignancy can rarely be
excluded and peritoneal contamination with malig-
nant cells could occur on reduction.1,3,4,5 If the
surgeon is unsure that recurrent intussusception has
been occurring, the pathologist may identify a
number of histological features in the resected spec-
imen that confirm the diagnosis.6

88 Intussusception of the Colon
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History
A barium enema was performed to investigate rectal
bleeding (10.2.86).

The barium was injected using a “hand pump”
technique, continued despite the patient experi-
encing severe and increasing pain in the rectum. 
The patient was unable to evacuate the barium. In 
hospital, sigmoidoscopy revealed marked edema of
the lower half of the rectum. Urgent laparotomy
revealed no intraabdominal pathology. A left-sided
loop colostomy was performed. Two months later,
after referral, sigmoidoscopy examination under
anesthetic revealed an indurated strictured rectum
with intense inflammation of the mucosa and 
submucosal barium “blebs.” A traumatic ulcer was
present immediately above the anal canal posteri-
orly. Plain x-rays showed persistence of a large mass
of barium in the pelvis. These clinical and radiolog-
ical findings showed no resolution over the next 17
months of follow up (Figure 89.1).

Operation (3.31.88)
Resection of the rectum, coloanal anastomosis, and
loop ileostomy were performed. Total excision of
the internal sphincter and barium deposits on the
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Figure 89.1: Plain x-ray of the pelvis 17 months after
perforation shows persistent presence of barium.

Figure 89.2: Transverse section of the resected specimen
shows extensive infiltration of tissues by barium.

Figure 89.3: An x-ray of resected rectum and fragments
of perirectal tissue demonstrates the presence of the
barium 17 months after the barium enema.



levator ani were included in the resection. Intense
fibrosis was present. There was barium infiltration
of all layers of the rectum and perirectal tissues
(Figures 89.2 and 89.3).

Follow-Up (1996)
The ileostomy was closed 3 months after resection.
Subsequently, bowel function was attenuated but
acceptable. There was no evidence of sexual or
urinary dysfunction.
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Comment
The incidence of this complication has been
reported as high as 0.2%.1 The barium infiltrated all
layers of the lower rectum, including the anal
sphincter. Examination of the resected specimen
illustrates why no resolution was possible after a
period of conservative management. The mortality
of barium perforation of the rectum has been
reported as high as 60%2 and 100%.3 Surviving
patients frequently require a permanent stoma.



History
The patient complained of altered bowel habit and
rectal bleeding for 6 weeks. He suffered from signi-
ficant ischemic heart disease. Clinical examination
revealed a palpable carcinoma on the left side of 
the rectum at 5cm, occupying 50% of the lumen.
There was some loss of mobility of the tumor.
Colonoscopy was performed to the cecum. The find-
ings were sigmoid diverticulitis and small hyper-
plastic polyps. No specific difficulty with the
examination was recorded. The patient did not com-
plain of any abdominal symptoms subsequent to
colonoscopy.

Operation (8.4.89)
Elective laparotomy to resect the rectal cancer was
performed 7 days after the colonoscopy. There was
an extensive hematoma of the anterior ascending
colon, 9cm in length, disrupting the muscle layers
of the bowel wall and associated with free blood
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(approximately 500ml) in the peritoneal cavity. A
right hemicolectomy was performed. Unusual
fragility of the mesenteric blood vessels was noted.
There were small metastases in the liver related to
the rectal tumor, which was removed by an
extended (ultra low) anterior resection without a
proximal stoma.

Postoperative
The patient’s postoperative course was complicated
by several episodes of cardiac arrest that responded
promptly to resuscitation management. On the 11th
day of his recovery, a fecal fistula appeared and this
was managed by laparotomy, colon irrigation, and
loop ileostomy. Further episodes of cardiac arrest
due to his unstable cardiac condition kept him in
the hospital for 12 weeks. The patient suffered a
further cardiac arrest 5 weeks after discharge, from
which he did not recover.

Comment
This complication is very rare following diagnostic
colonoscopy, and only one other case has been found
in the literature.1 That patient, reported by Gallo 
et al, suffered the complication after a difficult
colonoscopy without any other procedures such as
biopsy. Computer tomography (CT) examination
was helpful in diagnosis and in monitoring progress,
which continued without the necessity of operation.
Trauma to the colon induced by diagnostic colono-
scopy is usually located in the sigmoid colon, and
injuries less than perforation consist of single or
multiple areas of muscle dehiscence (Figure 90.1).
The colonoscopist reported that the examination of
the patient described here, was not a difficult pro-
cedure. The double resection and the anastomotic
leak requiring reoperation undoubtedly contributed
to the patient’s unstable cardiac state, which ulti-
mately caused his death.
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Figure 90.1: Post colonoscopy appearance of sigmoid
colon (different patient) showing multiple areas of muscle
dehiscence.
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History
The patient was investigated for iron deficiency
anemia. Colonoscopy revealed a large rectal polyp
and a carcinoma of the transverse colon. The ascend-
ing colon was not viewed due to the malignant
stenosis. The patient’s comorbidity included dia-
betes, asthma, chronic obstructive airways disease,
and coronary artery disease. He was declared unsuit-
able for surgical treatment of his coronary disease.

Operation (7.3.98)
A right hemicolectomy was performed.

Pathology
The resected specimen contained an ulcerating car-
cinoma of the transverse colon (Dukes B, T3 N0
M0). In the ascending colon, there were 3 polyps.
The largest, measuring 30 × 30mm was a benign
tubulovillous adenoma. The polyp next to the
appendix measured 15 × 15mm and contained a
focus of invasive carcinoma (Dukes A, T1 N0 M0)
in a tubulovillous adenoma.

Progress
The patient’s recovery was satisfactory until the 9th
postoperative day, when he complained of severe
abdominal pain associated with vomiting. There
was generalized abdominal tenderness and a large
mass, the size of a rugby football, palpable in the
central abdomen.

Operation (7.12.98)
Extensive mesenteric venous thrombosis was
present which had caused infarction of the distal
half of the small bowel. Resection of the ileum 
(230cm) and ileocolic anastomosis were performed
with an anastomosis of jejunum to the transverse
colon. There was 215cm of small bowel remaining.
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The patient’s postoperative recovery was, at times,
uncertain but eventually satisfactory.

Operation (1.14.99)
Diathermy snare of the large rectal polyp. It was 
situated 14cm from the anal margin and filled 
the lumen at that level. Histological examination
revealed a villous adenoma with no evidence of
malignancy.

Follow-Up
The patient’s cardio-respiratory diseases intensified
frequently, requiring repeated admissions to hospi-
tal. This caused his death 27 months after his right
hemicolectomy.

Comment
Intestinal infarction occurring after elective colon
resection for cancer is rare.1 In a subset of the
author’s series, the incidence was 3 in 1418 (0.3%),2

which is less than the 4.8% incidence reported after
colectomy for inflammatory bowel disease (IBD).3 In
addition to the surgery, the presence of cancer, dia-
betes, and severe cardiovascular disease would have
been etiological factors of significance. The patient’s
coagulation profile was normal. The need for urgent
reoperation was obvious, and an investigation such
as computerized tomography (CT) was not per-
formed. The venous thrombosis was situated in the
distal and mid mesenteric veins. The superior
mesenteric vein did not contain thrombus. The
patient’s bowel function subsequently was 2–3
times per day, which was surprising in view of the
complete loss of the ileum. Mesenteric vascular
occlusion in patients over 70 years of age carries a
high mortality rate, and in the series of 74 patients
reported by Wadman et al, 28 out of 40 (70%) died
within 30 days of the event.1

91 Mesenteric Thrombosis After 
Colon Resection
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History
Investigation of lower abdominal pain and rectal
bleeding revealed a carcinoma of the sigmoid colon
at 30cm. Apart from well controlled hypertension,
the patient was in reasonable health.

Operation (2.20.98)
At laparotomy, the tumor appeared localized with 
no evidence of metastases. Significant diverticular
disease was present in the sigmoid and descending
colon. A left hemicolectomy including upper rectum
was performed (Figure 92.1).

Pathology
The ulcerating carcinoma was 35 × 35mm in size
occupying two-thirds of the lumen. It was a well dif-
ferentiated lesion that penetrated deeply into the
muscularis propria. There were no metastases in the
6 lymph nodes examined (Dukes A, T2 N0 M0).

Postoperative Course
The patient’s initial recovery was satisfactory until
48 hrs after operation, when he suddenly developed
a tender, distended abdomen, pallor, and hypoten-
sion. He was stabilized with resuscitation and trans-
ferred to the operative theater.

Operation (2.22.98)
Laparotomy revealed the presence of a profuse 
hemorrhage filling the abdomen with over 4000ml
of blood. The site of bleeding was identified in the
upper part of the lesser omentum, where a small
artery was still actively bleeding. The lesser
omentum and anterior wall of the stomach (sub-
peritoneal) were extensively suffused with blood.
The site of the previous colorectal anastomosis was
unaffected. The bleeding vessel was ligated.

Postoperative Course/Follow-Up (2004)
Further recovery was uneventful. The patient
remains free of recurrent disease 6 years, 7 months
after the bowel resection.

C A S E

Comment
The incidence of intraabdominal bleeding requiring
emergency return to the operative theatre is un-
common. In a series of 1418 elective resection-
anastomosis for cancer, 4 patients required reopera-
tion for bleeding from the surgical site, and 1 patient
(reported here) for bleeding remote from the opera-
tion area.1 Abdominal apoplexy in older patients has
been associated with hypertension and atheroscle-
rosis.2 The most common arteries to be the source
of bleeding are the middle colic, left gastric, splenic,
and superior mesenteric.2 The bleeding vessel is not
always identifiable, and in such circumstances, a
morbidity of 56% has been reported3 Tan advises
that the bleeding vessel is likely to be located at the
site of maximum hematoma.4

92 Postoperative Abdominal Apoplexy
Male, 74 Years
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Figure 92.1: Showing the extent of the resection.
2.20.98.
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History
The patient had noticed dark red rectal bleeding for 5
months accompanied by frequent urge to defecate.
Her previous health included mastectomy 51 years
previously and stable congestive cardiac failure asso-
ciated with aortic incompetence. She had borne 12
children and now had 54 grandchildren! She was
sprightly physically, but early signs of dementia were
present. Examination revealed a carcinoma on the
posterior wall of the rectum 6cm from the anal verge
occupying 40% of the lumen. Above the lesion, no
pathology was detected on colonoscopy. A compu-
terized tomography (CT) examination showed no
evidence of perirectal extension or metastatic
disease. A sphincter-saving resection was planned,
and the patient was treated with preoperative radio-
therapy (37.5Gy in 15 fractions over 3 weeks).

Operation (10.7.93)
Reexamination of the tumor 4 weeks after comple-
tion of radiotherapy revealed increased mobility and
a significant decrease in size of the lesion. With
underlying concern about the impact of major
surgery on the 87-year-old patient, transanal local
disc excision (LE) with diathermy was performed
instead of the planned resection. The operation was
performed 4 weeks after radiotherapy treatment
(RT) was completed.

Pathology
The tumor was a flat plaque, 35mm in diameter.
Histologically, it was a moderately well differenti-
ated adenocarcinoma. Its depth occupied the full
thickness of the muscular layer but did not extend
beyond it (T2). The excision margins were clear by
3mm.

Postoperative Course/Follow-Up
The immediate postoperative recovery was
uneventful. After leaving the hospital, the patient
suffered constant rectal pain requiring readmission
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to hospital. Examination under anesthesia, 5 weeks
after the operation, revealed a large necrotic ulcer of
the posterior wall of the rectum and upper anal canal
70mm in length. There was florid granulation tissue
present, partly covered by fibrin and slough. Biop-
sies showed no evidence of carcinoma. There were
occasional bizarre cells consistent with radiother-
apy effect. The rectal pain continued over a period
of 11 months. Healing of the ulcer occurred without
specific treatment in 12 months. The referring gas-
troenterologist in a distant rural area performed
further supervision. The patient succumbed to liver
metastases 18 months after the local excision. There
was no clinical evidence of local recurrence.

Comment
Due to a “last minute” change of treatment plan on
the morning of an intended sphincter-saving resec-
tion, the patient’s sequence of treatment modalities
was different from the author’s usual practice. For
those patients in whom adjuvant radiotherapy has
been planned, it has been administered postopera-
tively when the local excision site has healed. The
extensive rectal ulceration is a rare complication of
LE and adjuvant RT and may be related to the
sequence of the treatment and the method of RT
administration. Recent reports of local excision of
rectal cancer following preoperative radiotherapy
(with doses of RT up to 52.5Gy) do not document
this complication.1,2 It is now established that, in
view of the high risk of local recurrence, T2
tumours3 are not suitable for local excision unless
the operation is a compromise in a frail, high-risk
patient. In the case of this 87-year-old patient with
early dementia, it would have been better manage-
ment to select local excision therapy originally.
Although the radiotherapy followed by local surgery
controlled the pelvic disease, its complication
caused 11 of her remaining 18 months of life to be
associated with rectal pain.

93 Local Excision of Rectal Cancer 
and Radiotherapy

Female, 87 Years
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History
The patient suffered from asthma, an enormous
goiter, obesity (weight, 252lb), and severe kyphosis
of the thoracic spine. In March 1993, a barium
enema demonstrated an “apple core” deformity that
could not be reached by colonoscopy examination.

Operation (May 1993)
Laparotomy revealed a complex mass involving the
sigmoid colon and ovary. A limited resection and
anastomosis of the proximal sigmoid and excision
of the left ovary was performed in the belief that the
operation was a palliative procedure for an ovarian
cancer. Pathology examination revealed diverticular
disease and no evidence of carcinoma of the colon
or ovary. The patient remained unwell with signs of
sepsis.
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Operation (November 1993)
Laparotomy was performed in November 1993 to
drain a left subphrenic abscess. The colon was
divided above a persistent sigmoid mass, and the
proximal end of the colon was established as an 
end colostomy. A further contrast enema (February
1994) demonstrated extensive diverticular disease
and a leak from the colon entering a retroperitoneal
abscess, which reached the diaphragm. The patient
was referred for further management.

Operation (6.16.94)
Total thyroidectomy was undertaken to obviate 
any airway difficulties during the anticipated major
abdominal surgery. The thyroid was benign and
weighed 560g.

Operation (8.1.94)
A ureteric catheter was inserted on the left side.
Laparotomy revealed dense pelvic adhesions in rela-
tion to a mass formed by pathology in the distal
sigmoid colon, on the surface of which diverticula
were obvious. There was a chronic thick-walled
abscess in relation to the mass, adherent to the 
left pelvic brim and related vessels. The abscess
involved the intraperitoneal rectum, uterus, and
bladder, and extended into the extraperitoneal
tissues adjacent to the lower rectum. By intubation,
a long retroperitoneal extension of the abscess was
identified posteromedial to the left kidney and
extending as far as the diaphragm (Figure 94.1). The
sigmoid colon was resected to a level immediately
distal to the pelvic brim. The abscess in the pelvis
was debrided. The unopened cranial extension was
irrigated. The colostomy was taken down, the colon
was irrigated clear of fecal content via an ileotomy,
and a colorectal anastomosis performed. The
ileotomy site was converted to a loop ileostomy.
Long-term suction drains were placed in the region
of the pelvic abscess and the long cranial extension.
During the procedure, it was not possible to visual-
ize the left ureter.

94 Residual Diverticulitis After
Resection Causing an Elongated
Abscess with Prolongated Resolution
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Figure 94.1: Sinogram showing the vertical extent of the
retroperitoneal abscess.



Pathology
Examination of the resected colon revealed diver-
ticular disease with stricture formation. Within the
stricture, 2 large perforations were present that had
previously been in continuity with the complex
abscess. The lumen contained pus, the mucosa was
inflamed.

Operation (12.2.94)
The ileostomy was closed 4 months after the 
resection.

Follow-Up
The long retroperitoneal abscess track healed very
slowly. Irrigation was complemented by antibiotic
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therapy. The drainage tube was in situ for a period
of 9 months.

Comment
This case highlights the difficulty that can confront
the surgeon if preoperative colonoscopy cannot
assess the pathology. The surgeon was misled to
perform a “palliative debulking procedure” which
left perforated the colon in situ. The case also illus-
trates the tracking potential of a diverticular
abscess. The long postoperative period of intubation
irrigation was tedious but maintained the patient’s
health and prevented further surgical treatment.
The preoperative preparation included thyroidec-
tomy, which is somewhat unusual.

For a full-page image of this figure see the appendix.



History
In November 1971, this patient suffered a sigmoid
colon perforation due to diverticulitis. His general
health was very poor due to respiratory insufficiency
(heavy smoker), poor nutrition, and homelessness.
At laparotomy, fecal peritonitis was present,
managed by abdominal irrigation, drainage of the
perforation site, and a proximal colostomy. The
postoperative course was stormy. A colocutaneous
fistula appeared, and radiological investigations
diagnosed a colovesical fistula. The patient was
referred.

Operation (4.20.72)
At laparotomy, the site of origin of the colocuta-
neous fistula was identified as the recent perforation
in the upper third of the sigmoid colon. The
colovesical fistula arose from the mid third of 
the sigmoid colon and entered the bladder via the
trigone. The margins of the defect in the bladder (10
× 15mm) were densely fibrotic, indicating a long-
standing fistula. Closure of this large defect was 
possible only with more than optimal tension on 
the sutures. The sigmoid and upper rectum was
resected, and a 2-layer anastomosis performed.
There was insufficient omentum to place between
the bladder repair and the anastomosis.

Postoperative Progress
Although the patient’s clinical course appeared sat-
isfactory, contrast radiological studies 21 days after
operation demonstrated a subclinical anastomotic
leak that was in continuity with the lumen of the
bladder.

Operation (11.1.73)
An extended low anterior resection was undertaken
to eradicate the persistent anastomotico-vesical
fistula (Figures 95.2 and 95.3). A chronic abscess 
was situated between the rectum and the bladder.
The inflammatory changes in the bladder wall 
had obscured the fistula track, so no repair was
attempted. Prior to the anastomosis, the circulation
of the small rectal segment was noted to be suspect.
The proximal colostomy was maintained.
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Early Postoperative Progress
After a difficult operation, it was surprising that
recovery appeared to be uncomplicated. Assessment
of the anastomosis, however (14 days after opera-
tion), revealed complete separation of the colon and
rectum. There was purulent discharge per rectum as
the only manifestation of this serious complication.
In the absence of any clinical evidence of peritoneal
infection, it was decided that no further surgical
intervention was indicated. It was anticipated that
the transverse colostomy would be permanent.

Further Progress
During the next 20 months, the pelvic space
between the 2 ends of the bowel healed, and as this
occurred, the colon and rectum became approxi-
mated with an intervening stricture (Figures 95.1
and 95.5). There appeared to be an adequate lumen
for bowel function. The transverse colostomy was
closed 20 months after the resection.

95 Perforated Diverticulitis and 
Its Consequences

Male, 59 Years
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Figure 95.1: The x-ray (6.20.75) demonstrates the bowel
continuity, with a stricture, which formed spontaneously,
subsequent to anastomotic dehiscence in 1973.



Follow-Up (1976)
Bowel function was variable in frequency but pre-
ferred to a stoma 12 months after colostomy closure.
Further follow-up was not available as he returned
to his homeless existence.

Comment
The first series describing colovesical fistulae (CVF)
was published by Harrison Cripps in 1888.1 Hool et
al found an incidence of CVF in 5% of patients
requiring surgery for diverticulitis.2 In the author’s
series of 206 elective resections for diverticular
disease, there were 23 (11.2%) patients with CVF.3

The trigone of the bladder is an unusual site for CVF,
unless the fistula track is extraperitoneal.4 This loca-
tion and size of the defect created technical difficul-
ties, which lead to failure of the closure. Although in
many patients with a CVF repair of the bladder
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defect is not required,5 the size of the fistula in the
bladder wall made attempted closure obligatory in
this patient. The second rectal anastomosis was a
failure, almost certainly due to a vascular problem
with the short rectal stump. A coloanal anastomosis
would have been a better choice of operation. If a
Hartmann operation had been performed, it is
unlikely it could have been reversed due to the
patient’s chronic comorbidity. Remarkably, in 
the presence of dehiscence the sepsis remained 
localized, draining per rectum, and without systemic
effects. The spontaneous restoration of bowel 
continuity (“auto-anastomosis”) has been seen by
the author in only 2 other patient. This unusual
sequence permitted closure of the proximal
colostomy and acceptable bowel function in a
patient whose general health would have contrain-
dicated any further major reconstructive surgery.

Figure 95.2: Shows the
anastomotico-vesical/fistula.

Figure 95.3: The 
extended low
anterior resection 
(11.1.73).

Figure 95.4: Anastomotic
dehiscence.

Figure 95.5: 
Spontaneous
auto-anastomosis
with stricture.

For a full-page image of this figure see the appendix.



History
The patient presented with a 5-month history of
rectal bleeding and diarrhea. Colonoscopy revealed
a carcinoma at 13cm and no other significant abnor-
mality to the cecum. The patient’s psychological
background included depression, aggression, and a
tendency towards litigation.

Operation (12.23.88)
The carcinoma was situated in the intraperitoneal
rectum. There was no evidence of metastatic spread.
The distal two-thirds of the sigmoid and the upper
rectum were removed and the extraperitoneal anas-
tomosis performed using an intraluminal stapler.
The blood supply to the levels of resection of colon
and rectum appeared satisfactory. No proximal
stoma was performed. A drain with continuous
suction was placed in the presacral space for 48 h.

Pathology
The carcinoma was a polypoidal tumor (6 × 7cm) of
average grade penetrating the muscularis propria
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without lymph node metastases (Dukes B, T3 No
Mo). It was continuous distally, with a soft, flat
tubular adenoma (8 × 7cm).

Postoperative Course
For some days, the patient’s temperature remained
elevated, and he complained of suprapubic pain.
There was minimal abdominal tenderness, and
bowel function occurred without delay. He showed
no significant signs of intraabdominal sepsis. A
routine limited gastrograffin enema revealed a large
space in the pelvis with no identification of the
anastomosis (Figure 96.1). Sigmoidoscopy revealed
that the ends of the bowel were separated by a large
cavity (Figure 96.3). Conservative management was
pursued with the patient because:

(i) he remained surprisingly free of septic signs;
(ii) bowel function continued;

(iii) the patient was seriously disturbed at the
prospect of a stoma; and

(iv) early reoperation would have been a Hartmann
procedure.

96 Anastomotic Dehiscence After
Anterior Resection

Male, 54 Years
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Figure 96.1: Contrast enema 27 days after operation. C:
terminal colon; P: pelvic cavity; R: rectum.

Figure 96.2: Contrast could not pass the anastomotic
stricture 9 months after failed anterior resection.



Over a period of 9 months, severe stricture forma-
tion occurred that did not respond to dilatation
(Figure 96.2).

Operation (9.28.89)
Excision of the anastomotic stricture and distal
colon, reanastomosis of colon to rectum, and loop
ileostomy. The postoperative course was uneventful.

Pathology
There was a small chronic abscess posterior to the
stricture in continuity with the lumen (Figure 96.4).
The left colon showed evidence of chronic obstruc-
tion. On histological examination, the distal colon
adjacent to the persistent defect showed ulceration,
and granulation, with submucosal fibrosis, consis-
tent with ischemia.

Operation (12.4.89)
Closure of loop ileostomy.
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Comment
A mid rectal (extraperitoneal) anastomosis has a
lower incidence of anastomotic leak (1.7%) than an
extended (ultra low) anterior resection (5.4%).1 This
difference has been noted in a number of series,
including the results of 1014 patients with stapled
rectal anastomosis treated at the Cleveland Clinic.2

Accordingly, complete dehiscence of the anasto-
mosis was not expected in this patient, who was
thought to be “risk free.” Nevertheless, it is
acknowledged that accurate prediction of AL is
impossible.3 There was a concern in this patient that
a malfunctioning suction drain may have induced
excessive suction pressure, causing damage to the
marginal vessels of the terminal colon. In the
absence of clinical signs of sepsis, the complication
was managed conservatively. Bowel continuity can
be gradually established spontaneously in such cases
with stricture formation that may allow reasonable
bowel function, note Case 95, or require elective
reconstructive surgery.

Figure 96.3
Anastomotic dehiscence
(December 1988)

Figure 96.4
Anastomotic stricture
(September 1989)



History
The patient had noticed diarrhea, urgency, and
minimal rectal bleeding for 8 months. Until this
time, the patient had been in excellent health.
Examination revealed a mobile carcinoma of the
rectum at 7cm. It occupied one-third of the lumen
circumference in the right lateral quadrant.
Colonoscopy revealed no other pathology.

Operation (5.27.94)
Laparotomy revealed no evidence of metastatic
disease. The transverse and sigmoid colon was
redundant. The bowel was resected from mid
sigmoid to lower third of the rectum (3cm above the
pelvic floor). The upper left colic artery was pre-
served to support the blood flow in the marginal
artery, which was found to be excellent at the level
of resection of the sigmoid colon. An extended
(ultra) low anterior resection (LARx) anastomosis
was performed with a single circular stapler. The
length of the left colon–sigmoid was more than 
adequate, and splenic flexure mobilization was not
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undertaken. No blood transfusion was administered
and there were no circulatory abnormalities during
the operation. No proximal stoma was performed.

Pathology
The tumor was a flat ulcer, 50 × 40mm with
minimal penetration beyond the muscularis propria
(Dukes B, T3 N0 M0). It was a moderately differenti-
ated adenocarcinoma.

Postoperative Progress
Initially, the patient’s postoperative state was satis-
factory, but by day 7 she was pyrexial with abdom-
inal distention. A limited gastrograffin enema on
day 9 (Figure 97.1) suggested ulceration in a narrow
distal colon with minimal extravasation of the con-
trast into the pelvis. The patient was not generally
unwell, but remained distended without a bowel
action. A rectal examination on day 21 revealed

97 Postoperative Necrosis of the 
Left Colon
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Figure 97.1: Contrast enema on day 9 shows narrowing
and ulceration of the colon due to ischemia.

Figure 97.2: Contrast enema on day 21 demonstrates
extensive extravasation of contrast into the pelvis due to
anastomotic dehiscence. The enema tube is in the pelvic
cavity.



complete separation of the anastomosis which was
also demonstrated with a further limited contrast
enema (Figure 97.2). There were no clinical signs of
peritonitis.

Operation (6.18.94)
Laparotomy revealed dehiscence of the anastomosis
due to ischemic necrosis of the distal colon. The
pelvis was lined by granulation tissue without pus
formation or fecal contamination and was effec-
tively sealed off by adherent loops of small bowel.
The feces in the dilated colon had not negotiated 
an ischemic stricture. The pelvic granulation tissue
was curetted. The remaining rectum transected at
the pelvic floor level and the colon resected to the
upper descending colon. The colon was irrigated 
free of fecal content. After mucosectomy, a straight
sleeve coloanal anastomosis was performed with per
anal sutures. A loop ileostomy was constructed.

Pathology
The resected bowel showed mucosal ulceration,
stricture formation, areas of full thickness necrosis,
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and thrombus within arteries consistent with an
ischemic process.

Follow-Up (2004)
The patient’s recovery was uneventful. The
ileostomy was closed three months after the reop-
eration. Bowel function is sporadically frequent
(“clustering”), but continence is normal. The
patient’s colorectal cancer (CRCa) follow up has
been satisfactory for 10 years and 2 months.

Comment
This catastrophic complication was unexpected in
an otherwise healthy 35-year-old patient. During the
operation, the marginal blood flow to the sigmoid
colon was seen to be satisfactory. Thrombosis in 
the postoperative period must have supervened. The
clinical presentation of complete separation of the
anastomosis was that of obstruction and not peri-
tonitis. The “clean” pelvis facilitated an immediate
reconstruction to be performed with a coloanal anas-
tomosis, which is an unusual opportunity in the
presence of this serious complication.

6.18.94

For a full-page image of this figure see the appendix.



History
In 1975, cholecystectomy was performed for gall-
stones. In 1982, appendectomy for gangrenous
appendicitis was followed by several operations for
a pelvic abscess. During 1996, episodes of acute
small bowel obstruction necessitated 3 admissions
to the hospital. Laparotomy (9.19.96) revealed small
bowel obstruction due to extensive adhesions. Com-
plete adhesiolysis of small bowel was performed
with repair to several sites of the bowel wall. The
obstruction failed to settle over the subsequent 17
days and reoperation was necessary. Laparotomy
(10.6.96), revealed a “mass of matted bowel with
adhesions rock solid, like concrete.” Extensive dis-
section resulted in ischemia to segments of small
bowel and the left colon. A “massive” resection of
ileum was performed (leaving 100cm of small
bowel), and the left colon was resected as a Hart-
mann operation. Subsequent to this operation, a
small bowel fistula presented in the lower part of
the abdominal wound. It failed to heal with conser-
vative treatment. The patient was referred for
further management.

Operation (1.13.97)
The small bowel fistula was attached to the lower
end of the incision. Dense fibrous adhesions
involved the total length of the small bowel. Ten
centimeters of small bowel containing the fistula
was resected with anastomosis. The patient was dis-
charged from the hospital 28 days after operation,
when nutritional support was stabilized.

Operation (4.20.98)
Reversal of Hartmann operation. The shortened
colon was brought through the mesentery of the
jejunum. Adhesions in the right iliac fossa were left
undisturbed, which meant the loop stoma was more
proximal than was ideal. (Figure 98.1).

Operation (5.4.98)
Closure of the ileostomy was performed by resec-
tion 14 days after the preceding surgery. This was
well prior to the usual 3-month delay for this 
operation. Phlegmonous adhesive changes were
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maximal, with dense fibrosis obscuring the small
bowel. The usual trephine wound required signifi-
cant extension. The distal limb of the small bowel
was fixed by adhesions that could not be safely dis-
sected. Fortunately, the proximal ileum could be
mobilized for a satisfactory single layer anastomo-
sis. Two denuded areas of the seromuscular layer
could not be closed without tension due to the fix-
ation of the ileum by adhesions.

Follow-Up (October 2004)
The patient’s nutritional state requires continued
support. Investigations have demonstrated a degree
of malabsorption. Bowel function is: Day/Night: 
2-5/0. There have been no further episodes of bowel
obstruction.

Comment
The adhesion pathology encountered in the
ileostomy closure in this patient made it difficult to
progress or “back off” to another day. The tough
reactive adhesions caused the dissection to danger-
ously denude the exposed small bowel. The patient

98 Ileostomy Closure: An Impasse Due 
to Adhesions
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Figure 98.1: Reversal of Hartmann Operation
(4.20.98).*:Indicates the site selected for loop ileostomy.
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was known to form difficult adhesions, as observed
at previous surgery, and attempting ileostomy
closure at 14 days postoperatively almost certainly
increased the operative difficulties. The author’s
preference has been to close stomas after 12 weeks
but was persuaded otherwise in this case. Bakx et al,
however, have reported early closure of ileostomies,
during the same admission as the initial operation,
and found this was associated with a low incidence
of morbidity.1 Trials with adhesion-preventing sub-
stances have not as yet established their efficacy

beyond doubt. Tang et al, in a randomized trial,
studied early closure of ileostomies in which an
adhesion barrier membrane had been previously
wrapped around the limbs of the ileostomy. They
concluded that the technique reduced peristomal
adhesions and facilitated early closure of the
ileostomies.2 Tjandra and Ng, in a randomized con-
trolled trial, assessed the use of a spray gel when cre-
ating an ileostomy and found there were fewer
adhesions at the closure of the ileostomy in those
cases where spray gel was used.3



History
In April 1996, the patient was urgently admitted to
the hospital, with severe abdominal pain. Clinical
examination revealed evidence of peritonitis, indi-
cating the need for immediate operation. Her rele-
vant past history was:
1965 Removal of ovarian tumor and postoperative

radiotherapy (RT) to the pelvis (diagnosis
and dose of RT not known).

1993 Stroke followed by full recovery.
1994 Left femoropopliteal bypass.
1995 External beam radiotherapy (60Gy) to the 
(Aug.) pelvis for a high-grade transitional cell car-

cinoma of the bladder.
1996 Flexible sigmoidoscopy to investigate pelvic 
(Feb.) pain revealed stenosis at 20 cm and evidence

of irradiation proctocolitis.

Operation (4.26.96)
Laparotomy revealed a purulent generalized peri-
tonitis due to a perforation in the mid sigmoid
colon. The perforation was situated on the anteme-
senteric border of the colon, 7–8mm in diameter

C A S E

with a thin necrotic edge. The sigmoid colon was
shortened in length, contracted in diameter with
absence of haustra. The bowel wall felt thickened.
There were acute and chronic inflammatory
changes on the serosal surface. The small bowel was
adherent to the sigmoid colon, and dense adhesions
had “welded” together adjacent loops. There was
pallor and an abnormal vascularity on the serosal
aspect of the sigmoid colon and small bowel, typical
of an irradiation reaction. The left colon was dilated
and impacted with solid feces. There was a 2cm
metastasis in the anterior aspect of the right lobe of
the liver. A Hartmann resection was performed after
thorough irrigation of the abdominal cavity.

Pathology
The mucosa of the opened specimen showed hem-
orrhagic inflammation and ulceration. The perfora-
tion had occurred in the base of a radionecrotic
ulcer. The bowel wall was thickened and the lumen
stenosed. Histologically, there were changes due to
the radiation (Figures 99.1 and 99.2).

99 Perforation of the Sigmoid Colon Due
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Figure 99.1: Endarteritis typical of radiation effect
(arrow).

Figure 99.2: Section shows complete loss of mucosa with
edema and granulation in the submucosa. 



Postoperative Course
On day 2 after operation, an urgent left iliac
endarterectomy was performed for acute arterial
obstruction. Although bowel function returned sat-
isfactorily, reestablishing oral feeding failed and
total parenteral nutrition was commenced. The
patient remained anorexic, lethargic, and depressed,
and continued to decline until her death on day 14
after operation. No autopsy was performed.

Comment
Radiotherapy was selected for treatment of the
bladder tumor, because the patient was regarded as
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unfit for cystectomy. The radiotherapist discussed
with the patient his concern about the potential
morbidity of radical radiotherapy in relation to the
unknown dose of pelvic radiotherapy 30 years pre-
viously, her age, and general health. Schellhammer
et al state that preexisting arteriosclerotic vascular
disease is important in determining the degree of
early and late radiation injuries.1 The patient’s
demise occurred in the absence of any obvious
abdominal complications. This mode of postopera-
tive decline has been noted previously in the frail
elderly patient undergoing surgery for the compli-
cations of radiotherapy.



History
In 1974, the patient, aged 28 years, was diagnosed
with chorionic carcinoma. Local spread had formed 
a large pelvic mass and lung metastases were 
present. The latter disappeared after treatment with
methotrexate. Laparotomy was performed in August
1974 when extensive pelvic spread was found
beyond surgical excision. This pelvic disease was
successfully treated with external beam radiother-
apy (58.6 Gy) and actinomycin D. Eighteen months
after completing this treatment, the patient was
referred for the surgical management of a stricture (6
mm in diameter) of the rectum and a rectovaginal
fistula discharging into the posterior fornix. Investi-
gations revealed no evidence of recurrent tumor. The
skin of the perineum showed evidence of tissue 
reaction to radiotherapy (Figure 100.1).

Operation (9.7.76)
Laparotomy–loop ileostomy. The rectovaginal
fistula subsequently appeared to heal.

Operation (10.18.77)
Laparotomy revealed no evidence of recurrent
tumor. There was dense pelvic fibrosis, particularly
in the rectovaginal septum. The bowel was resected
from proximal sigmoid to mid rectum. After muco-
sectomy of the rectum and anal canal, the colon was
“sleeved” within the rectum and a coloanal anasto-
mosis performed (Soavé operation).

Pathology
The site of the rectovaginal fistula was not identi-
fied. There were 2 rectal strictures present. The
rectal mucosa was pale and atrophic, with telang-
iectases prominent on its surface. The rectal wall
was thickened due to fibrosis. Histologically, there
was mucosal ulceration, chronic inflammation, and
fibrosis in the submucosa and the muscle wall
(Figure 100.2). There were vascular changes consis-
tent with a radiation effect. There was no evidence
of recurrent tumor.

Operation (2.7.78)
Closure of the ileostomy.

C A S E

Follow-Up (2000)
The coloanal anastomosis remained well healed 
and supple, but bowel function was unsatisfactory
with poor control of flatus, rectal discomfort, and
prolonged efforts to evacuate stool. A permanent
ileostomy was established 5/26/81. The patient was
last assessed, 26 years after the diagnosis of chori-
onic carcinoma. There was no evidence of recurrent
disease.

100 Radiation Rectovaginal Fistula
Female, 30 Years
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Figure 100.1: The perineum shows permanent
telangiectasia due to radiotherapy.

Figure 100.2: Histology of the rectum showing fibrosis in
the muscularis propria and fibrous thickening of the
submucosa.



Comment
Currently, the cure rate for chorionic carcinoma has
been reported to be 86.4%.1 This patient appears to
have been cured but at the cost of serious postradi-
ation morbidity. The high dose of radiotherapy
administered in 1974 was 58.6Gy in 29 fractions,
but severe complications are not always dose
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related.2 The operative technique in this patient
avoided the difficult, if not hazardous, deep pelvic
dissection. Unfortunately, the technical success was
a functional failure due to poor compliance caused
by the rigid rectal remnant. Parks et al, however,
demonstrated in 4 patients that the Soavé procedure
has a role in treating this difficult problem.3

For a full-page image of this figure see the appendix.
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A
Abscesses

of the bladder, 94, 95
chronic intersphincteric, 155
diverticular, 96–97

annular extramural, 98–99
chronic diverticulitis-related,

104–105
giant diverticulum-related,

100–103
retroperitoneal, 206–207

intra-abdominal, Crohn’s disease-
related, 120–121

pelvic, giant diverticulum
presenting as, 100–101

pericolic and perirectal, 88–89
in right ischiorectal fossa, 90
serpiginous mesorectal, 92–93
subphrenic, 127

Adenocarcinoma
appendiceal, 24–25
cavitating, of the transverse colon,

58–59
cecal, 192–193
colonic, 6–7

with malignant carcinoid tumors,
52–53

metastatic breast cancer-related,
182–183

colorectal, protracted recurrence of,
62–63

jejunal, 10–11
metastatic into anal fistula,

158–159
rectal, 168–169

metastatic, 72–73, 158–159
post-ileorectal anastomosis,

132–133
rectosigmoid, as obstructive colitis

cause, 136–137
of the sigmoid colon

in apparently benign polyps,
32–33

with “eruption” into the rectum,
60–61

metastatic, 28
recurrence of, 74–75

Adenoma, tubulovillous, 200–201
Adhesion-preventing substances, 

214

Adhesions
effect on ileostomy closure,

214–215
omental, 180–181

Aganglionosis, Hirschsprung’s
disease-related, 188–189

Altemeier operation
(rectosigmoidectomy),
160–161

Anal canal, spindle cell lipomas of,
155

Anal sphincter, gastrointestinal
stromal tumor of, 154–155

Anaplastic colon/colorectal cancer,
64–65, 66–67

Anastomosis
coloanal, 212–213
for diverticulitis with peritonitis,

84–85
ileorectal

as blind pouch syndrome cause,
14–15, 14–151, 221

for chronic ulcerative colitis,
132–133

for familial adenomatous
polyposis, 44–45

for juvenile polyposis, 38
rectal cancer development after,

133
Anastomotic dehiscence,

postoperative
after rectal anterior resection,

208–209
of the left colon, 212–213

Anastomotic leak, radiological, 90
Anemia, iron deficiency, 10, 58, 120,

200
Aneurysm, postoperative rupture of,

202
Angiomyxoma, aggressive, of the

pelvis, 156–157
Anus. See also Anal canal

fistulas of
adenocarcinoma implantation

into, 158–159
intersphincteric, 166–167
proctitis cystica profunda related,

162–163
Apoplexy, postoperative abdominal,

202–203

Appendicitis, acute
Crohn’s disease-related, 115
diagnosis at colonoscopy, 18–19

Appendix
in Crohn’s disease, 114–115
cystadenoma of, 21, 22–23
mucocele of, 20–23
mucus-producing pathology of,

22–23, 24–25
retrocecal, adenocarcinoma of,

24–25
Ascending colon

Crohn’s disease of, 114
resection of, 110
as stricture cause, 110–111,

112–113
MALT lymphoma of, 146–147

Ascites, malignant mucinous, 63
Atherosclerosis, as spontaneous

abdominal apoplexy risk
factor, 202

Auto-anastomosis, 208–209

B
Barium enemas, rectal perforation

during, 196–197
Biliary tree, air in, 190–191
Bladder

abscess of, 94, 95
colovesical fistula of, 208–209
desmoid tumor-related

displacement of, 173
Blind loop syndrome, 12
Blind pouch syndrome

after bowel resection, 12–13
ileorectal anastomosis-related,

14–15
Bowel resection, as blind pouch

syndrome cause, 12–13
Brain tumors, familial adenomatous

polyposis-related, 42
Breast cancer, metastatic

differentiated from primary bowel
cancers, 182

as linitis plastica cause, 182–183
Buttocks

coloperineal fistula opening onto,
90

rectal cancer infiltration of, 
72–73

Index
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C
Calcification, of desmoid tumors,

172, 173
Candidiasis, steroids-related, 110
Carcinoid tumors

colon cancer-associated, 52–53
colorectal cancer-associated, 6–7
ileal, 4–6, 221

colorectal cancer-associated, 6–7
intruding, 4–6

Cecum
MALT lymphoma of, 146–147
tumors of, as colonic

intussusception cause,
192–193

in ulcerative colitis, 128–129
Chemotherapy

for Burkitt’s lymphoma, 145
for intra-abdominal desmoid tumor,

172–173
Chorionic carcinoma, radiotherapy

for, 218–219
Clostridium difficile, as colitis cause,

139
Colitis

nongangrenous ischemic, 178–179
pseudomembranous, 138–139
pseudopolyps associated with,

130–131
as splenic flexure deformity cause,

116–117
ulcerative

childhood, with rectal cancer,
134–135

chronic, ileo-rectal anastomosis
for, 132–133

mucoid cancers associated with,
62–63

multiple lymphoma-asociated,
148–149

obstructive, 136–137
splenic flexure carcinoma

associated with, 76–77
toxic megacolon associated with,

128–129, 130–131
Colloid carcinoma, 158
Colon. See also Ascending colon;

Descending colon; Left
colon; Right colon; Sigmoid
colon; Transverse colon

diverticulitis-related obstruction of,
104–105

intussusception of
cecal tumor-related, 192–193
Peutz-Jeghers syndrome-related,

40–41
juvenile polyposis of, 36
shortened (“hose pipe”), Crohn’s

disease-related, 118–119

ulcerative colitis-related
perforation of, 128–129

Colon cancer. See also Colorectal
cancer

anaplastic, 64–65
cavitating, 58–59
local recurrence rate of, 74
with malignant carcinoid tumors,

52–53
Colonoscopy

acute appendicitis diagnosis during,
18–19

for ileum carcinoid diagnosis, 4
preoperative, failure to assess

pathology in, 206–207
as sigmoid colon injury cause,

198–199
Colon resection, as mesenteric

thrombosis cause, 200–201
Colorectal cancer

Crohn’s disease-related, 127
juvenile polyposis-related, 38
mucoid, protracted recurrence of,

62–63
signet ring, 66–67
small bowel carcinoids associated

with, 6–7
Constipation, intractable, 162
Crescentic fold disease, of the

sigmoid colon, 82–83
Crohn’s disease

appendix in, 114–115
of the ascending colon, 110–111,

112–113
colic, recurrence rate of, 124–125,

227
as colon (“hose pipe”) shortening

cause, 118–119
as colorectal cancer cause, 127
as duodenal stricture cause,

112–113
as ileal stricture cause, 110–111
ileocecal, as intestinal tuberculosis

mimic, 140–141
ileocolic, recurrence rate of,

124–125
ileocolic fistulas associated with,

122–123, 124–125
ileoileal fistulas associated with,

122–123, 124–125
as large intestine obstruction

cause, 126–127
presenting as abdominal cancer,

122–123
pseudopolyps associated with, 

113, 114–115, 120–121, 
130

ileocecal, 114–115, 118–119
recurrent, 110–111, 124–125
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pseudopolyposis associated with,
120–121

relationship to resection margins,
124–125

as “shamrock” deformity cause,
116–117

of the terminal ileum, 114–115
ulceration morphology in, 108–109

Cystadenocarcinoma, of the
appendix, mucocele
associated with, 21

Cystadenoma, of the appendix,
mucocele associated with, 21

Cysts
giant diverticulum presenting as,

102–103
hemorrhagic, endometriosis-

related, 186
hepatic, 68–69
pneumatosis coli-related, 174–175
serosal, coexistent with sigmoid

colon cancer, 56–57

D
Delorme, Edmond, 34
Delorme operation, 34–35
Descending colon

Crohn’s disease-related obstruction
of, 126–127

lymphoma of, 148–149
Desmoid tumors, intra-abdominal,

172–173
Disseminated peritoneal

adenomucinosis (DPAM), 22
Diverticulitis

chronic, 104–105
with colocutaneous fistulas,

208–209
with colonic obstruction, 104–105
with coloperineal fistulas, 90–91
with colovesical fistulas, 208–209
dissecting, 96–97

annular extramural, 98–99
with mesorectal abscess, 92–93
misdiagnosed as sigmoid colon

cancer, 86–87
with pericolic and perirectal

abscesses, 88–89
with peritonitis, 84–85
phlegmonous, 86–87
with rectosigmoid cancer, 54–55
recurrent, 104–105
residual, after colon resection,

206–207
of the sigmoid colon, 48–49, 

198
annular extramural dissecting,

98, 99
chronic, 96–97



with colovesical fistula, 94–95,
208–209

following resection, 206–207
as giant diverticulum, 100–101
misdiagnosis of, 86–87
as perforation cause, 208–209
with peritonitis, 84–85

without inflammation, 80–81
Diverticulosis

cecal tumor-related, 192
giant diverticulum-related, 102

Diverticulum
colonic, 14–15
giant, 100–101, 102–103, 226

Duodenum, Crohn’s disease-related
strictures of, 112–113

Dysplasia-associated mass lesion
(DALM), 131, 132–133

differentiated from inflamed villous
adenoma, 132

E
Endometrioma, of the anal canal, 155
Endometriosis, intestinal, 186–187
Endoscopy, video capsule (VCE), 41
Enterocolitis, necrotizing,

pneumatosis coli-related, 175
Epstein-Barr virus, 145
Erythromycin: pseudomembranous

colitis, 139

F
Familial adenomatous polyposis

(FAP)
rectal cancer associated with

ileorectal anastomosis for, 44–45
with rectovaginal fistula, 42–43

with unassociated desmoid tumor,
172–173

Fat necrosis, omental infarction-
related, 180–181

Fecal contamination, operative,
176–177

Fibrosis, barium infiltration-related,
196–197

Fistulas
anal, 72–73

adenocarcinoma implantation
into, 158–159

intersphincteric, 166–167
proctitis cystic profunda-related,

162–163
cholecystocolic, 190–191
cholecystoduodenal, 192
colocolic, Crohn’s disease-related,

116
colocutaneous

colon perforation-related,
208–209
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diverticulitis-related, 208–209
coloperineal, 90–91
colovesical, 94–95

of the bladder, 208–209
colon perforation-related,

208–209
diverticulitis-related, 208–209

enterocutaneous, Crohn’s disease-
related, 118–119

fecal, 168–169, 198
ileocecal, Crohn’s disease-related,

114–115
ileocolic, Crohn’s disease-related,

122–123
ileocutaneous, Crohn’s disease-

related, 114–115
ileoduodenal, ileocecal

tuberculosis-related, 140–141
ileoileal, Crohn’s disease-related,

122–123, 124–125
rectovaginal, 42–43

radiotherapy-related, 218–219

G
Gallbladder, lymphoma of, 150
Gallstones, as sigmoid colon

obstruction cause, 190–191
Ganglion cells, Hirschsprung’s

disease-related absence of,
188–189

Gastrointestinal stromal tumors
(GIST), ileal, 8–9

Gastrointestinal tract (GIT) cancer,
lymphoma as, 150

GIST (gastrointestinal stromal
tumors) ileal, 8–9

Granular cell tumors, of the anal
canal, 155

Granulomas, tuberculous, 140–141

H
Hartmann operation, reversal of,

214–215
Hemorrhage, postoperative intra-

abdominal, 202–203
Hirschsprung, Harald, 189
Hirschsprung’s disease, 188–189
Hypertension, as spontaneous

abdominal apoplexy risk
factor, 202

I
Ileitis, Crohn’s, 115

presenting as abdominal cancer,
122–123

presenting as ileocecal tuberculosis,
140–141

Ileocecal angle, carcinoid tumor of,
4–6

Ileocecal junction, Crohn’s disease-
related pseudopolyps of,
114–115

Ileorectal anastomosis. See
Anastomosis, ileorectal

Ileostomy closure, effect of adhesion
pathology on, 214–215

Ileum
carcinoid tumors of, 4–7
gastrointestinal stromal tumors

(GIST) of, 8–9
obstruction of, Crohn’s disease-

related, 122–123
terminal

in Crohn’s disease, 110–111,
114–115, 118–119

lipoma of, 2–3
MALT lymphoma of, 146–147
in metastatic linitis plastica,

182–183
resection of, in recurrent Crohn’s

disease, 110–111
Infarction

intestinal, thrombosis-related,
200–201

omental, 180–181
Inflammatory bowel disease. See also

Colitis, ulcerative; Crohn’s
disease

as toxic colitis cause, 128
Intussusception

Burkitt’s lymphoma-related,
144–145

colonic
cecal tumor-related, 192–193
chronic, 40–41

Pseudokidney sign on x-ray, 
192

rectal, 165
transverse colon lipoma-related,

184–185, 230
Ischemia, colitis-related, 178–179
Ischiorectal fossa

adenocarcinoma metastases into,
158–159

angiomyxoma of, 156–157

J
Jejunum, adenocarcinoma of, 10–11

L
Langhans’ giant cells, 140
Large intestine. See also Ascending

colon; Cecum; Sigmoid
colon; Splenic flexure;
Transverse colon

Crohn’s disease-related obstruction
of, 126–127

lymphoma, 150



“Large polyp occult carcinoma,”
28–29

Left gastric artery, as postoperative
hemorrhage source, 202

Left iliac fossa, omental mass in,
180–181

Linitis plastica
colorectal, 66–67
metastatic, 182–183
of the sigmoid colon, 64–65

Lipomas
rectal, 46–47
of the sigmoid colon, 46–47
spindle cell, of the anal canal, 155
of the terminal ileum, 2–3
of the transverse colon, 184–185

Liver metastases, rectal cancer-
related, 68–69

Lung cancer, Peutz-Jeghers syndrome-
related, 41

Lymphoma
Burkitt’s, 144–145
diffuse large B cell, 148–149
ileocecal, 146–147
multiple, 148–149
rectal, 150–151

M
Macroscopic dysplasia. See Dysplasia-

associated mass lesion
(DALM)

MALT B cell tumors, 146–147
Meckel’s diverticulum, 12
Megacolon, toxic

pseudomembranous colitis-
associated, 138–139

ulcerative colitis-related, 128–129,
130–131

Mesenchymal tumors, 156–157
Mesorectum, serpiginous abscess of,

92–93
Metastases

of breast cancer
differentiated from primary

bowel cancers, 182
as linitis plastica cause, 182–183

carcinoid tumor-related, 4
hepatic, rectal cancer-related, 

68–69
implantation into anal fistula,

158–159
“mega” lymph node, sigmoid colon

cancer-related, 70–71
of rectal adenocarcinoma, 72–73,

158–159
rectal cancer-related, 198–199

Middle colic artery, as postoperative
hemorrhage source, 202

Morson’s solitary rectal ulcer,
162–163

Mucoceles, of the appendix, 20–21
ruptured, 22–23

Mucoid cancer, colorectal, protracted
recurrence of, 62–63

Mucus-producing pathology, of the
appendix, 22–23, 24–25

Muscle dehiscence, post-colonoscopy,
198–199

Myenteric plexus, in Hirschsprung’s
disease, 188–189

N
Necrosis

fat, omental infarction-related,
180–181

ischemic
as anastomosis dehiscence cause,

212–213
submucosal lipoma-related,

184–185
rectal, 168–169

Neurofibrous tumors, of the anal
canal, 155

O
Oleogranuloma, of the anal canal,

155
Omentum, infarction of, 180–181
Ovaries, cystic, 186
Oxygen therapy, for pneumatosis coli,

174–175

P
Palliative debulking procedure,

206–207
Pelvis

abscess of, giant diverticulum
presenting as, 100–101

aggressive angiomyxoma of,
156–157

Perineum, radiotherapy-related
telangiectasia of, 218

Perirectal tissues, barium perforation
of, 196–197

Peritoneal mucinous carcinomatosis
(PMCA), 22, 63

Peritonitis
diverticulitis-related, 84–85
fecal, 176–177
radiotherapy injury-related,

216–217
Peutz-Jeghers syndrome, as chronic

colonic intussusception
cause, 40–41

Pigmentation, in Peutz-Jeghers
syndrome patients, 40, 41
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Pneumatosis coli, 174–175
Polypoid prolapsing mucosal folds,

82–83
Polyposis

familial adenomatous (FAP)
rectal cancer associated with

ileorectal anastomosis for,
44–45

with rectovaginal fistula, 
42–43

with unassociated desmoid
tumor, 173

juvenile, 36–37
in adult, 38–39

Polyps. See also Polyposis;
Pseudopolyps

adenomatous sigmoid, 6–7
“benign”

giant, of the rectum and sigmoid
colon, 30–31

of the sigmoid colon, 30–31,
32–33

cecal, 192–193
inflammatory, 130–131
“large polyp occult carcinoma,”

28–29
Peutz-Jeghers syndrome-related,

40–41
rectal

juvenile polyposis-related, 36–37,
38–49

as necrotizing infection cause,
168–169

with rectal prolapse, 34–35
of the terminal ileum, 2–3

Proctitis cystica profunda, 34–35,
162–163, 165

Pseudomyxoma peritonei, 21, 25, 62,
63

Pseudopolyps
colitis-related, 130–131
Crohn’s disease-related, 113,

114–115, 120–121, 130
ileocecal, 114–115, 118–119

large, of the sigmoid colon, 82–83

R
Radiotherapy

pelvic, as sigmoid colon perforation
cause, 216–217

preoperative, for rectal cancer,
204–205

as rectovaginal fistula cause,
218–219

Rectal cancer
anterior resection of, as

anastomotic dehiscence
cause, 208–209, 212–213



childhood ulcerative colitis-
associated, 134–135

differentiated from proctitis cystic
profunda, 162–163

diverticulitis associated with,
54–55

excision of, with rectal prolapse,
160–161

familial adenomatous polyposis-
associated

ileorectal anastomosis for, 
44–45

with rectovaginal fistula, 42–43
following polyp removal, 168–169
with liver metastases, 68–69
local excision of, after radiotherapy,

204–205
lymphoma, 150–151
metastatic, 198–199

to the buttock, 72–73
post-ileorectal anastomosis, 133

Rectal prolapse
Delorme’s operation for, 34–35
with juvenile polyposis, 36–37
proctitis cystica profunda-related,

162–163
rectal carcinoma local excision,

160–161
Rectal prolapse syndrome, 165
Rectopexy, for solitary rectal ulcer

syndrome, 164–165
Rectosigmoid, adenocarcinoma of,

136–137
Rectosigmoidectomy (Altemeier

operation), 160–161
Rectum. See also Anal canal; Anus

adenocarcinoma of, 136–137
barium perforation of, 196–197
“benign” polyps of, 30–31
desmoid tumor-related compression

of, 172
involvement in intestinal

endometriosis, 186–187
juvenile polyposis of, 36–37

in an adult, 38–39
lipomas in, 46–47
polyps of, with necrotizing

infection, 168–169
sigmoid cancer “eruption” into,

60–61
strictures of, rectopexy treatment

of, 164–165
Renal calculus, recurrent Crohn’s

disease-associated, 110
Right colon

lymphoma of, 146–147
resection of, in recurrent Crohn’s

disease, 110
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S
Sacrum, desmoid tumor of, 172–173
Sexual development, Crohn’s disease-

related inhibition of,
118–119

“Shamrock” deformity, Crohn’s
disease-related, 116–117

Sigmoid colon
“benign” polyps of, 30–31, 32–33,

222
cancer of

adenocarcinoma, 6, 28, 32–33,
60–61, 74–75

anaplastic, 64–65
in apparently benign polyp,

32–33
with coexistent diverticulitis,

54–55
with coexistent serosal cysts,

56–57
with “eruption” into the rectum,

60–61
local recurrence of, 74–75
with “mega” lymph node

metastasis, 70–71
metastatic into anal fistula, 

158
multiple lymphoma, 148–149
as rectal bleeding cause, 

202–203
colonoscopy-related injury to,

198–199
crescentic fold disease of, 82–83
diverticular disease of, 80–81,

82–83
diverticulitis of, 48–49, 198

annular extramural dissecting,
98, 99

chronic, 96–97
with colovesical fistula, 94–95,

208–209
following resection, 206–207
as giant diverticulum, 100–101
misdiagnosis of, 86–87
as perforation cause, 208–209
with peritonitis, 84–85

gallstone-related obstruction of,
190–191

in Hirschsprung’s disease, 188–189
in intestinal endometriosis,

186–187
“large occult polyp carcinoma” of,

28–29
large pseudopolyp of, 82–83
lipomas of, 46–47
perforation of

diverticulitis-related, 208–209
radiation injury-related, 216–217

stercoral ulceration-related,
176–177

pneumatosis coli of, 174–175
Signet ring cells, 136
Signet ring colorectal cancer, 66–67
“Silent cancer,” rectosigmoid, 54–55
SMAD4 gene mutations, 36
Small intestine. See also Duodenum;

Ileum; Jejunum
Crohn’s disease-related obstruction

of, 124–125
lymphoma of, 150
thrombosis-related infarction of,

200–201
tumors of, 2–3

Solitary rectal ulcer syndrome
(SRUS), 164–165

Splenic artery, as postoperative
hemorrhage source, 202

Splenic flexure
Crohn’s disease-related “shamrock”

deformity of, 116–117
in ischemic colitis, 178

Splenic flexure carcinoma, thoraco-
abdominal approach to, 76–77

SRUS (solitary rectal ulcer
syndrome), 164–165

Stomach cancer, 150
Strictureplasty, in small bowel-

obstructive Crohn’s disease,
122

Superior mesenteric artery, as
postoperative hemorrhage
source, 202

T
Telangiectasia, radiotherapy-related,

218
Thoraco-abdominal approach, to

splenic flexure carcinoma,
76–77

Thrombosis, mesenteric venous, after
colon resection, 200–201

Thyroidectomy, preoperative,
206–207

Transverse colon
cancer of

cavitating, 58–59
ulcerating, 200–201

Crohn’s disease-related deformity
of, 122–123

Crohn’s disease-related perforation
of, 126–127

lipomas of, 184–185
“pouch” deformity of, 119

Trimethoprim, pseudomembranous
colitis, 139

Tuberculosis, ileocecal, 140–141



U
Ulceration. See also Colitis,

ulcerative
Crohn’s disease-related, 

108–109
diverticulitis-related, 104–105
ileorectal anastomosis-related,

14–15

ischemic, 178–179
of the left colon, 212–213
Morson’s solitary rectal, 

162–163
necrotic, anorectal, 204–205
radiotherapy injury-related,

216–217
rectal, 164–165
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stercoral, 176–177
of transverse colon cancer, 200–201

V
Vagina, desmoid tumor-related

compression of, 172
Volvulus, pneumatosis coli-

associated, 175
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