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There are many excellent textbooks on gastroenterology and surgery that cover the
subject of inflammatory bowel disease and familial adenomatous polyposis. However,
Professor Delaini has chosen authors in this book for their special interest, experience
and expertise in their assigned topics. Even a superficial look at the chapter titles will re-
veal that certain disease processes occurring proximal to or outside the large intestine
are covered in this text, yet all within the domain of the “abdominal” or colorectal sur-
geon. Medical management of the patient with inflammatory bowel disease and familial
adenomatous polyposis is also included.

Inflammatory bowel disease surgery has undergone major progress in the last 25
years. There are new operations available for most patients with inflammatory bowel
disease that alleviate suffering in Crohn’s disease and offer curative therapy in ulcerative
colitis while permitting ever-increasing opportunities for nearly normal intestinal and
sexual function.

The objective of the editor in producing this volume has been essentially threefold:
first, to assemble the current methods of treatment for these conditions; second, to pres-
ent a thoughtful approach to management of complications associated with these ther-
apies; and third, to explore newer therapies that are being tried for these diseases in
which aetiologies are unknown.

To these ends, the editor has enlisted a group of authors who are already distin-
guished for their contributions in their respective fields. As a result, they have been able
to bring readers up to date with the latest advances in their chosen field of excellence.

I have no doubt of the great value of this volume, and I offer my warmest congratula-
tions to Professor Delaini and his collaborators on a very timely publication, which will
assuredly earn them the deep gratitude of their colleagues who have to deal on a daily
basis with patients suffering from these maladies.

Stanley M. Goldberg

Foreword
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SECTION I

General Approach



Introduction

In clinical practice, imaging techniques are used at
the initial presentation to establish a diagnosis and to
assess the exact location, extent, and severity of dis-
ease [1]. These modalities are also used as follow-up,
during and after treatment, to determine the optimal
choice and dose of medication (e.g., systemically or
topically active) [2, 3]. With the advent of new med-
ication such as infliximab, an immunomodulatory
drug with considerable side effects, follow-up to
determine if medication is becoming increasingly
important.

In Crohn’s disease, formation of perianal fistulas
and/or abscesses can be seen in a large percentage of
patients. Nowadays, there is a tendency towards
imaging of these fistulae, given that in Crohn’s disease
fistulae can be very extensive and complex, rendering
the conventional gold standard (i.e., examination
under anesthesia) not wholly accurate [4]. As misclas-
sification of fistulae can lead to severe, irreversible
complications (e.g., fecal incontinence) or recurrent
disease, the American Gastroenterology Association
(AGA) has recently stated the importance of preoper-
ative imaging. Another reason for performing imag-
ing studies is the increasing use of infliximab, which
has been associated not only with external closure of
perianal fistulae but also with the persistence of tracks
as can be visualized with MRI [5, 6].

The earliest change caused by the disease occurs in
the submucosa and consists of lymphoid hyperplasia
and lymphedema. Radiologic findings at this (early)
stage include subtle elevations and aphthoid ulcers.
As the disease progresses, it extends transmurally to
the serosa (transmural stage) and beyond to the
mesentery and adjacent organs (extramural stage).
Aphthoid ulcers develop into linear ulcers and fis-
sures to produce an ulcero-nodular or “cobblestone”
appearance. The bowel wall is thickened by a combi-
nation of fibrosis and inflammatory infiltrates. Bowel
obstruction, strictures, abscesses or phlegmon, fistu-
lae, and sinus tracts are common complications of
advanced disease [1, 2].

Abdominal MRI

The diagnosis of Crohn’s disease should include
assessment of the presence, severity, and extent of
disease, inflammatory lesion activity, and the pres-
ence of extra-intestinal complications to aid in treat-
ment planning, which largely depends on imaging
findings, particularly those of cross-sectional imag-
ing. Endoscopy and barium studies are the principal
tools for diagnosis and evaluation of Crohn’s disease;
however, they are limited in their capability to
demonstrate the transmural or extramural extent of
disease or extra-intestinal complications.

With MRI, both inflammatory changes of the
bowel wall and the extramural complications of
Crohn’s disease can be assessed. The non-invasive-
ness of this technique, as well as its lack of ionizing
radiation, has prompted many groups to perform
systematic studies of MRI for evaluation of Crohn’s
disease.

Computed tomography (CT) is currently the
cross-sectional imaging modality of choice at most
institutions; however, magnetic resonance (MR)
imaging has also proved highly effective in this set-
ting. The role of cross-sectional imaging in the diag-
nosis of Crohn’s disease has expanded with recent
advances in CT and MR imaging technology, which
allow rapid acquisition of high-resolution images of
the intestines during a breath-hold examination.
Both imaging modalities provide information that is
crucial in the diagnosis of Crohn’s disease and in
treatment planning [7–16].

Intraluminal Contrast Media

Adequate distension of the bowel lumen is mandato-
ry in MRI, as it facilitates demonstration of morpho-
logical changes caused by Crohn’s disease and allows
identification of subtle abnormalities. Collapsed
bowel loops can hide lesions or mimic disease by
mimicking pathologically thickened bowel wall in

MRI in Inflammatory Small-Bowel Diseases

Riccardo Manfredi, Roberto Malagò, Marco Testoni, Veronica Girardi, Roberto Pozzi Mucelli



4 R. Manfredi, R. Malagò, M. Testoni, V. Girardi, R. Pozzi Mucelli

collapsed segments [17]. Moreover, collapsed normal
bowel loops can exhibit enhancement that is similar
to diseased segments, after administration of an
intravenous contrast medium [18].

Various kinds of intraluminal contrast agents
have been proposed for MR imaging [7, 18–26] and
are classified as positive, negative, or biphasic. Posi-
tive agents produce high intraluminal signal, and
negative agents produce little or no intraluminal sig-
nal regardless of the applied pulse sequence. Biphasic
contrast agents may produce either a high or low sig-
nal depending on the pulse sequence used, usually
demonstrating low signal intensity on T1-weighted
MR images and high signal intensity on T2-weighted
images. Negative or biphasic contrast agents seem to
be more suitable for assessing the small bowel [7, 19].
Polyethylene glycol has been proposed by several
authors as a suitable biphasic contrast medium; it is
not absorbable, remains unmodified in the small
bowel, is easily prepared and administered, and pro-
vides adequate bowel distension. Furthermore, tran-
sit time is fast, allowing for small-bowel distension

within 30 min. However, undesirable side effects
(e.g., motion artifacts or severe diarrhea) can occur
due to the prokinetic action of the solution. Theoret-
ically, water would be a perfect biphasic contrast
medium, but in many patients, the water is reab-
sorbed before it has reached the terminal ileum.
Moreover, it does not optimally distend the bowel
(Fig. 1).

An anti-peristaltic agent is injected to minimize
potential artifacts caused by bowel movement or
contraction. Although many authors reporting on
MR enteroclysis administer anti-peristaltic drugs to
reduce motion artifacts, reflex atony is induced by
high flow rates, theoretically allowing images
(almost) to be free of motion artifacts.

Sequences

Technological advances, including the use of respira-
tion-suspended sequences, improved coils, fat sup-
pressions, and intravenous gadolinium, have extend-

a

d e

b c

Fig. 1. Coronal T2W Hal Fourier RARE image (a) and fat-suppressed true-FISP images along the coronal (b), sagittal (c),
and axial (d, e) planes show good distension of bowel loops after oral administration of biphasic contrast media (PEG),
thus permitting the distinguishing of the jejunal and ileal loops
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ed the role of MRI in the evaluation of the gastroin-
testinal tract. Various MR sequences for evaluating
the gastrointestinal tract have been advocated by dif-
ferent authors. However, no sole sequence can be
used for comprehensive imaging of Crohn’s disease,
as each sequence has its specific advantages and lim-
itations. Therefore, it is essential to use a compre-
hensive examination protocol in which disadvan-
tages of one sequence can be compensated by the
advantages of the others.

Fast Spin Echo T2-Weighted Sequence

Half-Fourier acquisition single shot turbo spin echo
(HASTE) demonstrate lack of magnetic susceptibil-
ity artifacts and lack of artifacts from bowel peri-
stalsis theoretically making the HASTE sequence
ideal for imaging bowel. A limitation of HASTE is its
sensitivity to intraluminal flow voids, while another
disadvantage is that no information on mesenteries
can be obtained due to K-space filtering effects
(Fig. 1).

True-FISP Sequence

Another sequence promoted for the evaluation of
Crohn’s disease is the true fast imaging with steady-
state precession (true-FISP) sequence, which is a
completely refocused steady-state gradient echo
sequence (also called balanced fast-field echo (Fig. 1).

Motion-related artifacts are minimal due to the short
acquisition time, while at the same time insensitivity
to intraluminal flow voids is observed due to the bal-
anced and symmetric gradient design. The bowel
wall is well visualized due to good differentiation in
contrast (via positive or biphasic contrast agent)
between the hypointense bowel wall and the hyperin-
tense bowel lumen (Fig. 1). The true-FISP sequence is
particularly good for obtaining information about
extra-intestinal complications; the mesenteries are
very well visualized and lymph nodes are very con-
spicuous with this technique. The black boundary
artifact encountered with the true-FISP sequence, at
fat-water interfaces, may hamper the perception of
subtle thickening of the bowel wall.

Gadolinium-Enhanced T1-Weighted Sequence

Many study groups have focused on gadolinium-
enhanced T1-weighted images for assessment of dis-
ease [27-30], as both localization and severity of
inflammation can be appraised with this sequence.
Inflamed bowel segments show pathological
enhancement after administration of intravenous
gadolinium. When combining T1-weighted sequences
with fat suppression and use of intravenous gadolin-
ium-chelates, very good differentiation in contrast is
obtained between the pathologically enhancing
bowel wall and the dark bowel lumen and suppressed
perivisceral fat (Fig. 2). The marked increase in signal
intensity of inflamed bowel after administration of

Fig. 2. Coronal fat suppressed T1-weighted spoiled gradient echo sequence acquired before (a) and 30 s following intra-
venous administration of gadolinium chelate (b), demonstrating marked parietal enhancement of the distal ileal loop
(arrow)

a b
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intravenous gadolinium is due to increased tissue
perfusion and vascular permeability (Fig. 2).

MR Enteroclisis Findings

Early lesions of Crohn’s disease such as blunting,
flattening, thickening, distortion and straightening
of the valvulae conniventes and tiny aphthae were
clearly shown at conventional enteroclysis, but they
were not consistently depicted with MR enteroclysis
due to its inadequate spatial resolution. The valvulae
conniventes were shown to their best advantage and
distortion of the mucosal folds was easily detected
with MR enteroclysis.

The characteristic discrete longitudinal or trans-
verse ulcers of Crohn’s disease could be shown at MR
enteroclysis, provided there was satisfactory disten-
tion of the bowel. MR enteroclysis was less sensitive
than conventional enteroclysis in the detection of lin-
ear ulcers due to low spatial resolution and lack of
compression techniques. Thin high-signal-intensity

lines within the bowel wall on true FISP MR images
represented linear ulcers. Cobblestoning was caused
mostly by a combination of longitudinal and trans-
verse ulceration and was easily shown with MR ente-
roclysis. The true FISP sequence was superior to
HASTE in showing linear ulcers, cobblestoning, and
intramural tracts, while the three-dimensional gradi-
ent echo sequence was less satisfactory in depicting
such lesions smaller than 3 mm in diameter.

Bowel-wall thickening was clearly shown with all
MR enteroclysis sequences (Figs. 2, 3). The thickened
wall had moderate signal intensity on true FISP
images and could be easily differentiated from the
black boundary artifact. Bowel-wall thickness and
length of small-bowel involvement could be meas-
ured on MR enteroclysis images. Narrowing of the
lumen and associated prestenotic dilatation were
easily recognized on MR enteroclysis images
obtained with all sequences (Figs. 2, 3). Asymmetric
involvement, pseudo-diverticula formation, and skip
or multiple lesions were easily depicted via MR ente-
roclysis.

Fig. 3. A 57-year-old female with active Crohn’s disease. a, b Axial fat-suppressed true-FISP images show severe thickening
of the terminal ileum with luminal stenosis and fibro-fatty proliferation. c, d After Gadolinium administration fat sup-
pressed T1-weighted spoiled gradient echo images show enhancement of the bowel wall due to Crohn’s disease activity

a

c

b

d
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Quantification of Dynamic Contrast-Enhanced MRI
(DCE)

DCE-MRI imaging techniques are still evolving and
methods of image analysis remain mostly qualitative,
variable, and nonstandard, making these techniques
unsuitable for comparisons between different insti-
tutions or different study protocols. In the attempt to
standardize and make this analysis quantitative, a
number of pharmacokinetic multicompartment
models have been proposed that would serve to infer
“absolute” physiological quantities from the data
gathered with the dynamic scan.

When the contrast agent is injected, it equilibrates
with the blood plasma and is rapidly delivered to the
different tissues. The blood plasma (the central com-
partment) and the extra-vascular, extra-cellular
space of the inflamed tissue lesion (the peripheral
compartment) are connected by linear exchange
processes in both directions. The measurement of
microvessel permeability is possible by assessment of
the rate at which a contrast agent transfers from the
blood pool to the extra-vascular extra-cellular space.
Similarly, the transfer of the contrast agent back to
the blood can be expressed as the reflux coefficient.
In addition, the measurement of increased blood vol-
ume is possible by permitting calculation of fraction-
al plasma volume [31]. This method offers the great
advantage of being quantitative, i.e., not measure-
ment-dependent but pathology-dependent, so that
the results from different studies/sites can be direct-
ly compared.

Clinical scoring (such as the Crohn’s disease activ-
ity index [32], biologic indexes [33], endoscopy, and
imaging studies have all been used to monitor activi-
ty, but no established gold standard exists. Assess-
ment of activity is usually made using a combination
of clinical symptoms, physical findings, laboratory
investigations, endoscopy, and imaging tests. The
assessment of biologic activity, based on the positiv-
ity for three of four acute phase reactants (WBC, ery-
throcyte sedimentation rate, and C-reactive protein),
has been found to be a sensitive determinant of activ-
ity, especially when supported by endoscopic or
imaging findings.

Extra-Mural Manifestations and Complications

MR enteroclysis had a clear advantage over conven-
tional enteroclysis in the demonstration of extramu-
ral manifestations or complications of Crohn’s dis-
ease. The extent of fibro-fatty proliferation and its
composition, mostly fatty or mostly fibrotic, could be
assessed with MR enteroclysis, especially when true
FISP images were obtained (Fig. 3). The so-called

comb sign (Fig. 4), corresponding to increased
mesenteric vascularity, could be ideally seen on true
FISP images close to the mesenteric border of a
small-bowel segment in the form of short, parallel,
low-signal-intensity linear structures perpendicular
to the intestinal long axis. The comb sign could be
seen on three-dimensional FLASH images as high-
signal-intensity linear elements.

Small mesenteric lymph nodes were easily detect-
ed by their low signal intensity within the high-sig-
nal-intensity mesenteric fat on true FISP images
(Fig. 5). Their presence was not as obvious with other
MR enteroclysis sequences due to short T2 filtering
effects on HASTE images and to saturation of mesen-
teric fat signal on three-dimensional FLASH images.
Sinus tracts and fistulae were disclosed by the high-
signal intensity of their fluid content on true FISP
and HASTE images, but they could be missed on the
three-dimensional FLASH images due to limited con-
trast with surrounding tissues. All fistulae shown at
conventional enteroclysis were also depicted at MR
enteroclysis, while only half of the sinus tracts were
detected at MR enteroclysis, even in retrospect in our
series. Abscesses could be recognized by their fluid
content and contrast enhancement of the wall. There
were strong indications that disease activity can be
appreciated with MR enteroclysis (Fig. 6) [34, 35].

Conclusions

MR imaging is an emerging technique in this field
and is expected to play a role similar to that of CT.
The clinical efficacy of MR imaging has been investi-
gated, and favorable results have been reported as
described in this article. High soft-tissue contrast,
static and dynamic imaging capabilities, and the
absence of ionizing radiation exposure represent the
advantages of MR imaging over CT. On the other
hand, MR imaging is more time consuming, less
readily available, and more expensive [36–39].
Advantages of CT over MR imaging include greater
availability, shorter examination times, flexibility in
choosing imaging thickness and planes after data
acquisition with multidetector row CT, and higher
spatial resolution. Precise indications for MR imag-
ing in the diagnosis of Crohn’s disease and its use as
a complement to CT or other imaging procedures
need further investigation. Clinical management
decisions might be influenced by the presence of
unsuspected additional lesions that were seen only
on CT or MR imaging, as reported by Fishman et al.
and Turetschek et al., with management changes
occurring in 28 and 62% of cases, respectively. Cross-
sectional imaging should be included or even per-
formed as a primary examination in the clinical eval-
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uation of Crohn’s disease, along with conventional
imaging and clinical and laboratory tests. Cross-sec-
tional imaging should be used to evaluate for the
presence of entities that indicate elective gastroin-

testinal surgery–e.g., marked prestenotic dilatation
(severe stenosis), skip lesions, fistulae, perforations,
abscesses.

Fig. 4. A 27-year-old man with active Crohn’s disease. a, b On coronal true FISP images Mesenteric vessels (vasa resta) are
clearly detectable depicting the so-called “comb sign” which corresponds to hypertrophied mesenteric vascularisation
perpendicular to the axis of the affected bowel loop (arrow). c, d Contrast enhanced T1-weighted gradient echo images,
confirm disease activity (arrows)

a
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Fig. 5. Coronal (a, b) and sagittal (c) fat-suppressed true-
FISP images show thickening of the bowel wall (short
arrows) of the terminal ileum. Small mesenteric lymph
nodes (arrowhead) are also depicted along the vessels

a
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SECTION II

Inflammatory Bowel Disease



Descriptive Epidemiology

Inflammatory bowel diseases (IBD) are a collection
of diseases affecting the bowel, the most common of
which are ulcerative colitis and Crohn’s disease.
Whereas UC is characterised by a continuous distri-
bution of mucosal/submucosal inflammation within
the colon, CD may result in focal areas of disease in
any part of the gastrointestinal tract from the mouth
to the anus; the inflammation is transmural and
almost inevitably progresses over time, often leading
to structuring or fistulising complications. Extra-
intestinal complications affecting eyes, skin and
joints occur in both illnesses. Although inflammato-
ry bowel disease is not common or highly fatal, it is
important to public health because its highest inci-
dence is early in life, its therapy involves major sur-
gery including a curative colectomy for ulcerative
colitis, and having the disease increases the risk of
developing colon cancer.

There are literally hundreds of articles describing
the incidence of ulcerative colitis and Crohn’s disease
in many regions of the world. In general, the highest
incidence rates and prevalence for both diseases have
been reported in northern Europe [1–8], the United
Kingdom [9–11], and North America [12–15], which

are the geographic regions that have been historically
associated with IBD. However, reports of increasing
incidence and prevalence from other areas of the
world such as southern or central Europe [16–18],
Asia [19–22], Africa [23], and Latin America [24]
underscore the fact that the occurrence of IBD is a
dynamic process. Incidence of UC, especially, is rising
in several areas previously thought to have low inci-
dence including Japan [21], South Korea [25], Singa-
pore [22], northern India [26] and Latin America [24].
In most of these areas, however, CD remains rare.

In North America, incidence rates range from 2.2
to 14.3 cases/100 000 person-years for UC and from
3.1 to 14.6 cases/100 000 person-years for CD. Preva-
lence ranges from 37 to 246 cases/100 000 persons for
UC and from 26 to 199 cases/100 000 persons for CD
[12–14].

The Multicenter European Collaborative Study on
Inflammatory Bowel Disease (EC-IBD) reported
blended incidence rates between 8.7 and 11.8
cases/100 000 person-years for UC and between 3.9
and 7.0 cases/100 000 person-years for CD [6]. The
EC-IBD quantified the north–south gradient of inci-
dence in Europe: the incidence rates for UC and for
CD were respectively 40 and 80% higher in northern
regions.

IBD:Epidemiology and Risk Factors
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Fig. 1. UC incidence rates in Italy ([27]) Fig. 2. CD incidence rates in Italy ([27])
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The last study from northern England [11] sug-
gested that the prevalence of IBD in 1995 was 243/100
000 persons for UC and 144/100 000 persons for CD.
Italy, until some years ago, was considered among
the countries with low incidence. In Italy, incidence
rates are of 5.2 cases/100 000 person-years for UC
and 2.3 cases/100 000 person-years for CD (Figs. 1, 2)
[27].

The northern European studies based on popula-
tion grounds have shown that there is no increase in
overall mortality in IBD [28]. Only in CD has there
been an increased mortality observed in the first few
years after diagnosis in young patients. In some stud-
ies, this was observed primarily in the females. The
Italian studies data confirm other European studies
[29–31].

In general, there is a slight female predominance
in Crohn’s disease, especially among women in late
adolescence and early adulthood, which suggests that
hormonal factors may play a role in disease expres-
sion. On the other hand, if there is a slight gender
predominance regarding UC, it rests with males [15].
For UC, different patterns of incidence were
observed for men and women aged 35 and over, with

Fig. 4. Female annual incidence for UC ([32])

Fig. 5. Male annual incidence for UC ([32]
Fig. 6. Ratio of males to females according to smoking
habits and age quartiles ([33])

Fig. 3. a Male and female incidence in different age groups
for UC. b Male and female incidence in different age groups
for CD ([6])

b

a
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the rates for men remaining fairly constant with
increasing age, whereas those for women decreased.
Incidence rates for CD were generally lower and were
broadly similar for men and women, with rates for
both sexes declining with increasing age (Fig. 3) [6].

For UC, a bimodal age distribution for men has
been observed: incidence peak in the second and
third decades in life followed by a second smaller
peak in later decades (over 60 years of age; Figs. 4, 5)
[32]. The reason for this bimodal pattern is still
unknown. In fact, our study confirms the prevalence
of males and the M/F ratio tends to significantly
increase with age. The correlation between the age
groups and the M/F ratio could be explained by a
greater tendency to smoke in men and therefore by a
greater, gradual prevalence among them of giving up
the habit in relation to, for example, the occurrence
of cardiovascular problems (Fig. 6) [33].

Risk Factors

The etiology and pathogenesis of IBD probably
involve an interaction between genetic and environ-
mental factors; the precise mechanism for the begin-
ning of the intestinal inflammation remains unclear.
There is increasing evidence that both environmental
and host genetic factors are important in determining
not only disease susceptibility, but also disease clinical
course and response to therapy. Many factors have
been suggested including family history of IBD, ciga-
rette smoking, appendectomy, oral contraceptive
agents, diet, breastfeeding, perinatal or early child-
hood infections, hygienic factors and physical activity.

Evidence for genetic factors includes epidemiolog-
ical data showing differences in IBD among different
races and ethnic groups, familial aggregation and
high concordance for the IBD type in monozygotic
vs. dizygotic twins [34–35]. The incidence is highest
among whites, somewhat lower among blacks and
lowest among Asians, although it is increasing
among the latter [36]. Among Caucasians, the most
consistent observation has been that the Ashkenazi
Jewish population has been shown to be at higher
risk than other ethnic groups (ratio 4:1) and this risk
is maintained irrespective of geographical location
and time period [37].

A family history is the single greatest known risk
factor for the development of IBD. Between 6 and
32% of patients with IBD have an affected first or sec-
ond-degree relative and the prevalence of family his-
tory is highest in Jewish patients and in patients with
early onset of disease [38–39]. The risk is greatest
among siblings, whereas it is lower among offsprings
and second-degree relatives; the relative risk to a sib-
ling of a patient with CD is 13–36% and for UC

7–17%. Therefore, a positive family history is more
common in CD than in UC and relatives of patients
with CD have a higher risk of developing IBD than
those of patients with UC, suggesting a stronger
genetic influence for CD [40–42].

Three twin studies have examined the relative
genetic and environmental contributions to IBD by
studying a total of 322 twin pairs. Combining these
results produces CD concordance rates of 37 and 7%
for monozygotic and dizygotic twins respectively,
with equivalent results for UC of 10 and 3%. The
genetic contribution is clearly less strong in UC than
in CD, but the discordance between monozygotic and
dizygotic prevalence rates again argues for a genetic
contribution to UC. However, genes alone are not
sufficient to cause the disease and complex environ-
mental triggers are required for disease expression
[43–45].

In genetic terms, the IBD are “complex” because
classical Mendelian inheritance attributable to a sin-
gle gene locus is not exhibited. The model which
appears most pertinent at the present time suggests
that CD and UC may be related heterogeneous poly-
genic disorders, sharing some but not all susceptibil-
ity loci. The disease phenotype is likely to be deter-
mined by the interaction between allelic variants at a
number of loci and the interaction between genetic
and environmental factors [46].

Recently the candidate genes have been selected
on the basis of their location within an area of repli-
cated linkage in multiplex IBD pedigrees (Fig. 7). The
first susceptibility locus was identified in the pericen-
tromeric region of chromosome 16 (IBD1) [47]. The
importance of this locus has been confirmed by vari-
ous groups, including the GISC [48] and the Interna-
tional IBD Genetics Consortium [49]. In 2001, three
independent studies reported the identification of
the IBD1 gene as NOD-2 [50–52]. Three coding region
variants of this gene are associated with CD but not
with UC. Patients carrying one high-risk allele have a
1.5–3-fold increased risk of developing CD, whereas
those carrying two high-risk alleles have a 14–44-fold
increased risk of developing CD [53]. The NOD2 gene
has recently been renamed CARD15 (caspase recruit-
ment domain gene) and is involved in the regulation
of innate immune response and apoptosis; the
leucine-rich repeat (LLR) domain of the gene appears
to function as a sensor for bacterial products such as
lipopolysaccharides (LPS; Fig. 8). Recently several
genetic studies have been carried out in order to
relate NOD2/CARD15 variants to specific clinical fea-
tures of patients. The studies have generally correlat-
ed NOD2 mutations with younger age at onset, ileal
localisation and fibrostenotic behaviour of CD
[54–57].

It has now been 23 years since the association of
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non-smoking with UC was first identified by Harries
et al. in 1982 [58], which was followed within 2 years
by the observation that patients with CD were more
often smokers [59]. This remarkable finding of
“opposite associations” for smoking with IBD has
been the subject of intense scrutiny in the hope that
it may help identify important pathogenic mecha-
nisms responsible for the two conditions and per-
haps provide the key to alternative therapeutic
options.

In 1989, Calkins reviewed the available studies on
the association with IBD. A meta-analysis showed an
increased risk of ulcerative colitis among lifelong
non-smokers and ex-smokers compared with cur-
rent smokers (OR 1.64) [60]. The M/F ratio, at diag-
nosis of UC, increases progressively with age in rela-
tion to the ex-smoker’s habit compared with the M/F
ratio that remains constant in non-smoking patients
[33]. Moreover, it appears that ex-smokers are 70%
more likely than those who never smoked to develop
UC. In contrast to UC, several studies have implicat-
ed cigarette smoking as a risk factor for CD and the
same meta-analysis suggests that in smokers the risk
of having the disease is double in comparison to non-
smokers. This association may not apply to all ethnic
groups or geographic regions, a recent multicentre
study performed in Israel has stressed the lack of
association between smoking and CD and a negative
association for UC [61]. Passive cigarette smoking
has also been linked to IBD risk, but results have
been conflicting. For UC the effect of passive smok-
ing in childhood was comparable with that of active
smoking in adulthood [62]. However, another study
demonstrated that passive smoking exposure and
maternal smoking at birth were significantly associ-
ated with development of either subtype of IBD; in
CD the association had a dose-response relationship
[63].

Cigarette smoking may also influence the clinical

course of IBD. Active smokers were half as likely to
be hospitalised for UC as non-smokers, whereas ex-
smokers had higher hospitalisation and colectomy
rates [64]. In another study, approximately 45% of
UC patients who resumed smoking noted improve-
ment in symptoms [65]. Moreover, significantly
fewer smokers developed pouchitis compared with
non-smokers among patients who had a restorative
proctocolectomy for UC [66], and smoking is associ-
ated with decreased risk of primary sclerosing
cholangitis (PSC) [67].

Patients with CD who smoke (>10 cigarettes/day,
>150 cigarettes/year) are more likely to have ileal
than colonic or ileocolonic involvement and fistulis-
ing or stenosing than inflammatory disease [68-70].
Most of the studies show severe symptoms, more fre-
quent relapses, higher recurrence rate after surgery
and more frequent treatments with steroids and
immunosuppressors in smokers compared with non-
smokers [71-73]. Young women with CD who contin-
ued to smoke, suffered more bowel and systemic
symptoms in addition to more emotional dysfunc-
tion than female non-smokers [74].

More recently the role of the appendix in IBD epi-
demiology has become the subject of increasing
interest. Appendectomy appears to be protective for
the development of UC; important factors associated
with a lower incidence of UC include an appendecto-
my before the age of 20 and appendectomy for
appendicitis or mesenteric lymphadenitis [75–77].
Similar to the effect of cigarette smoking, an appen-
dectomy also influences the clinical course of UC. In
fact, patients who developed UC after appendectomy
were diagnosed at an older age, showed few recurrent
symptoms and were significantly less likely to
require colectomy [78–79].

On the other hand, many studies have suggested
that appendectomy is associated with future risk of
CD even after excluding a diagnosis within 1 year of

Fig. 7. Significant areas of replicated linkage Fig. 8. Schematic representation of the NOD2/CARD15 [51]
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the procedure; moreover, patients who developed CD
following a surgery for perforated appendicitis had a
more aggressive form, requiring intestinal resection
[80]. A recent study suggested that appendectomy
performed before CD diagnosis can predict a worse
clinical course of disease and a higher risk of resec-
tive operations for these patients. In addition, disease
localisation seems to be influenced by the occurrence
of a previous appendectomy, resulting in a signifi-
cantly lower frequency of Crohn’s colitis (9.8 vs.
27.3%, OR 0.3) compared with controls. This fact
may suggest some hints on the pathogenic role of the
appendix in CD; it could be hypothesised that an
etiopathogenic process may be phenotypically
expressed in the form of appendicitis avoiding the
expression of CD in the colon, similar to the protec-
tive role of appendectomy regarding the develop-
ment of UC. In addiction, the occurrence of an
appendectomy before CD diagnosis seems to show a
negative association with articular manifestations
[81].

Several case-control and cohort studies have sug-
gested an increased risk of IBD in women who take
oral contraceptives. In some studies, a positive asso-
ciation between oral contraceptives use and risk of
CD was confined to women who were current smok-
ers (OR 2.64) [62], whereas the opposite finding has
been reported in other studies in which the elevated
risk was found only among non-smokers (OR 3.1 vs.
0.91) [82]. There was no association between oral
contraceptive use and UC (OR 0.70). Therefore, there
is no evidence suggesting that women predisposed to
the development of UC should be advised to avoid
oral contraceptive use [83]. However, a 1995 meta-
analysis demonstrated an elevated risk both for UC
(OR 1.29) and CD (OR 1.44) [84]. Since this meta-
analysis, other studies have been published with the
same pattern of results: an overall weak association
for both diseases but non-sufficiently compelling to
infer a causal association [85-86]. The mechanism for
this association is not definitively known, but it is
thought that the thrombogenic properties of oral
contraceptives, in the setting of a process of multifo-
cal, microvascular gastrointestinal infarction, might
play a role [87].

Because dietary agents are, next to bacterial anti-
gens, the most common type of luminal antigen, it is
logical to surmise that diet might play a role in the
expression of IBD. Furthermore, differences in diet
might explain the significant differences in IBD risk
across geographic regions and the increase in IBD
incidence in migrant populations. However, numer-
ous studies have investigated dietary factors in IBD,
and the methodological problems related to studies
of this kind (type of population studied, recall bias,
measure) have brought contradictive results. The

most consistent association noted in dietary studies
has been the link between increased sugar intake and
CD [88]. A population-based case-control study from
The Netherlands implicated chocolate and cola drink
consumption as possible risk factors for IBD [89].
Finally, high intake of dietary fibre, fruit or vegeta-
bles may be protective against the development of
IBD, but results vary from study to study [90–91].

It has been proposed that the expression of IBD
may be influenced by events in early childhood such
as mode of feeding, domestic hygiene or perinatal
infections. Although several studies have suggested
an inverse association between breastfeeding and
IBD [86, 92, 93], in most cases the odds ratios were
not statistically significant and other studies have not
demonstrated such an association [94-95]. In gener-
al, the association has been stronger for CD than for
UC.

Perinatal infections, either in the infant or the
mother, might influence the expression of IBD. It has
been proposed that perinatal or childhood paramyx-
oviral infection might result in persistent infection of
the vascular endothelium of the mesentery, resulting
in a chronic granulomatous vasculitis (CD) [96].
However, other studies have not been able to confirm
these findings [97]. The same investigators who ini-
tially proposed persistent measles infection as a
cause of CD suggested that attenuated live measles
virus vaccine might lead to IBD [98], but several case-
control studies in different locales have not demon-
strated significant differences in vaccination rates
among IBD cases and unaffected controls [99]. Based
on the available evidence, it would be difficult to con-
clude that measles vaccination is a risk factor for
IBD. A study of IBD from central Sweden noted that
IBD patients with an infection or serious illness,
mother or child, had a fourfold increased risk for
IBD. In the same study, infants from families of low
socioeconomic status were 3 times more likely later
to develop IBD [100]. On the other hand, some have
suggested that the absence of infections might be a
risk for IBD; CD, but not UC, is more common in
those who lived in houses with a hot water tap during
childhood [101]. In addition, toothpaste has been
proposed as a risk factor for CD; it contains such
microparticles that could serve as a proxy measure of
hygienic conditions or have an impact on the micro-
biological intestinal flora [102]. However, no obser-
vational studies have shown such an association
implicating toothpaste as an independent risk factor.
Finally, Klein et al. have investigated the physical
activity levels of patients with IBD and controls for
the period prior to onset of the disease: IBD patients
were over-represented in the low-activity group vs.
controls [103].
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Introduction

Inflammatory bowel disease (IBD), comprising
ulcerative colitis (UC) and Crohn’s disease (CD) are
idiopathic relapsing, lifelong chronic conditions of
the gastrointestinal tract which may also affect extra-
intestinal organs and tissues with sometimes devas-
tating effects on the patient’s quality of life. They
share many common features; however, they may
differ in their clinical manifestations and the way
they affect the bowel. The questions that remain
unanswered refer to whether they are two complete-
ly different diseases or two manifestations of one dis-
ease process with a very wide spectrum. If they are
two separate entities, would the presence of one dis-
ease process preclude the presence of the other in the
same patient?

UC mainly affects the large intestine starting dis-
tally, usually in the rectum, and spreads proximally
in a continuous fashion. This is in contrast to CD,
which classically affects the small bowel, but in the
colon the involvement is classically discontinuous.
However, CD can involve any part of the gastroin-
testinal tract from the mouth to the anus and both
diseases can exhibit extra-intestinal manifestations
affecting the skin, joints and the eyes. This chapter
will briefly discuss the epidemiology, genetics, patho-
genesis, and pathology of IBD but will mainly
address the pathologist’s approach in reporting these
conditions.

Epidemiology and Pathogenesis

CD and UC are diseases commonly occurring with
increasing frequency in Western countries and are
traditionally considered a disorder of the industri-
alised world [1]. The incidence of UC is approxi-
mately 10–20 per 100 000 per year, while that of a CD
is between 5–10 per 100 000 per year, and the inci-
dence of the latter is on the increase. It is estimated
that up to 240 000 are affected by IBD in the UK [2].
It is interesting to realise that the incidence of UC

and CD has seen an increase in certain parts of Asia
and the Middle East, but it remains uncommon in
Africa and South America [3].

Several studies have demonstrated that first-
degree relatives of an affected patient have up to 10
times an increased risk of IBD. The same investiga-
tors showed that the risk of UC in first-degree rela-
tives is higher if the disease had been diagnosed
before the age of 20. However, hereditary factors are
shown to have stronger association with CD rather
than UC [4], and it has been shown that monozygot-
ic rather than dizygotic twins are more susceptible to
CD [5].

The disease commonly starts in the third decade
with a peak incidence between the ages of 10 and 40;
however, several studies have demonstrated that
children and young patients below the age of 21 can
also be affected. There is a second incidence peak
seen in the elderly [6, 7, 2]. In young females, the dis-
ease usually runs a milder course with fewer compli-
cations in contrast to young males where the disease
tends to be more active with more complications and
more extra-intestinal manifestations. Growth
impairment is a particular problem in the paediatric
age group in which up to 35% may continue to have
permanent growth retardation [8]. Many reports
have indicated that the incidence of ulcerative colitis
is more common in certain ethnic groups, like for
instance the Jewish population living in Western
Europe and North America, so therefore their family
members are at an increased risk of developing the
disease [9, 10].

The etiologies of both diseases remain unknown;
however, several factors are thought to contribute to
their pathogenesis. Some of those factors are thought
to result from abnormal activation of the mucosal
immune system driven by the intraluminal flora.
This consequently leads to an aberrant response
facilitated by abnormalities within the intestinal
mucosal epithelium and the immune system [1]. The
role of the intestinal flora in IBD has been established
in animals. If gene-knockout mice that normally
develop IBD are made germ-free, the disease will dis-
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appear [11]. Some other environmental factors have
also been implicated in the pathogenesis, the most
consistent of which is the use of non-steroidal anti-
inflammatory drugs [12]. These classes of drugs can
exacerbate the disease and their use has been associ-
ated with an increased incidence of emergency
admissions to the hospital for colitis due to IBD.
Interestingly, some studies have demonstrated that
an early appendectomy is associated with a reduced
incidence of UC, and that those patients who had
genuine appendicitis or lymphadenitis rather than
non-specific abdominal pain and were less than
20 years old at the time of surgery had lower risk of
developing UC [13].

Stress has also been implicated in the causation of
IBD. Significant association between acute daily
stressful events and bowel symptoms in patients with
CD has been shown and these patients have a greater
risk of active disease [14, 15]. Stress-related IBD was
also demonstrated in one study where Bedouin Arabs
developed UC when moving from their rural life style
into government housing [16]. Smoking has been
shown to be associated with an increase susceptibili-
ty to CD together with rapid disease progression and
immune suppression. In contrast, smoking has been
demonstrated to have a protective effect against the
development of UC through unknown mechanisms
[17].

Genetic factors have been shown to play an impor-
tant part in the causation of both UC and CD and
they have a stronger link to the latter. The relative
risk to a sibling of a patient with Crohn’s disease is
13–36% and for ulcerative colitis it is 7–17% [18].
Additionally, it is estimated that between 6 and 32%
of patients with inflammatory bowel disease have an
affected first or second-degree relative [19].

Numerous candidate genes have been analysed in
inflammatory bowel disease, especially genes related
to the HLA system [20]. A gene, located on chromo-
some 16, named NOD2 (encodes a protein which has
a nucleotide-binding oligomerisation domain) with a
locus designated IBD1, has recently been shown to be
linked with CD [21, 22], and it has been shown that
persons who are homozygous for variant NOD2 may
have a 20-fold increase tendency for CD with a pre-
dominantly ileal involvement [23]. Additionally, it
has been shown that possession of the DRB1*103 and
DRB1*12 alleles are associated with UC and DR3
DQ2 haplotype is predictive of extensive disease but
not of the need for surgery [24]. Interestingly,
patients with CD have greater concentration of
NOD2 mRNA in the Paneth cells which are found
most frequently in the ileum; hence, CD commonly
affects this region [20].

Recommended Approach to Diagnosis

Ulcerative colitis and Crohn’s disease have, in many
cases, quite distinguishing histopathological features
with typical investigative findings and clinical fea-
tures; however, this is not universal and in many
cases these features might overlap. Common histo-
logical changes might be absent or the changes may
lack the characteristic features, therefore the findings
usually need to be analysed more meticulously in the
all-important clinical pathological conferences
(CPCs). Despite all the efforts, there are cases where
it is not possible to give a definite diagnosis and
which might need further investigation [25, 26–29].

In previous reports [30, 31], our group has main-
tained that, in addition to good biopsy samples, there
are three important factors which help in reaching a
more accurate histopathological diagnosis and mak-
ing appropriate clinical decisions. These are:
1. Adequate information for histopathologist
2. Standard definition of histological terms
3. Maintenance of communication between clinician

and histopathologist
It is very important for the clinician to remember

that the pathologist’s aim is to come to a diagnosis
with the help of information derived from other differ-
ent subspecialties and therefore coordination is essen-
tial. Similarly it is important for the pathologist to fol-
low a clear and standard reporting system that is
understood by the clinicians and all members of the
IBD team who must work in absolute harmony and
understanding in dealing with these diseases [32–41].

The diagnosis of IBD is confirmed by clinical eval-
uation and a combination of biochemical, endoscop-
ic, radiological, histological and sometimes nuclear
medical investigations as stated earlier. It is inappro-
priate to expect the pathologists to make a diagnosis
of IBD in general and specifically to differentiate UC
from CD without providing enough information
regarding clinical suspicion, endoscopic findings and
previous investigations.

Information required by the pathologist: 
1. History and clinical examination: a summary of

history with the symptoms, their duration, recent
travel, medication, smoking and family history.
The presence of intestinal manifestations—for
example diarrhoea, mucous, blood etc.—their
duration and a brief clinical examination finding
is indispensable.

2. Investigations (laboratory and radiological):
abnormal routine investigations such as blood
count, CRP, liver function tests and the results of
microscopical examination of stool and culture
help in coming to a diagnosis. Infections and con-
ditions that mimic IBD can be excluded based on
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this information as sometimes inflammation such
as clostridium and other infections can be easily
diagnosed. Previous positive and negative radio-
logical investigations help in reaffirming diagnosis
and identifying subtle changes in light of the
investigative findings. It is important to realise
that sometimes there is super imposition of infec-
tion on IBD. Indeed some of the flare-up cases of
IBD reported lately are due to superimposed CMV
infection [42].

3. Endoscopies (sigmoidoscopy/colonoscopy): the
diagnosis of IBD is greatly dependent upon the
presence of visible endoscopic changes such as
vascular pattern, mucosal viability and ulcera-
tions and/or presence of polyps. The signs of
involvement and whether it is continuous or dis-
continuance and other findings are of significant
help. In certain cases, visual microscopic appear-
ance, as in pseudo-membranous colitis, gives a
better idea of the colonic disease than histological
examination. In our unit, we regard the endoscop-
ic changes of such importance that we routinely
receive a copy of the endoscopy report with the
request form for the histological examination. It is
also important to realise that normal endoscopy is
not synonymous with normal structure. We there-
fore recommend that ‘normal’ looking areas
between abnormal ones be biopsied in patients
suspected of IBD.

4. Others: the use of different treatments, the stage of
the disease, its duration and if there are any previ-
ous biopsies, as their interpretations are greatly
helpful to the pathologist in correlating the findings.
A clear and definitive diagnosis makes it easy for

the clinician to understand and interpret the results
and to manage the patient appropriately. Standard
histological terms should be used in reporting as it
not only makes it easier to understand them but also
helps in the exchange of information between differ-
ent members of the team involved in the manage-
ment of the patient as well as for research and audit-
ing purposes [43].

Pattern of Disease

In ulcerative colitis, the classical teaching is that the
inflammation is always continuous with the rectum
being primarily involved. Topographically, UC is
classified as distal colitis referring to colitis confined
to the rectum, recto-sigmoid, left sided when the dis-
ease extends to the splenic flexure, extensive colitis if
the disease extends to the hepatic flexure. Pan-colitis
is a term used when the inflammatory process
involves the entire colon. There are, however, two
exceptions to the rule.

Firstly, there are various reports suggesting that
UC can be associated with relatively uninvolved
patches including rectal sparing, thus giving the false
impression of discontinuous disease and therefore
suggesting CD in a genuine case of UC [38]. This is
especially true in the paediatric age group where it
has been shown that children may present initially
with relative or complete rectal sparing or even
patchy disease. Thus, non-classical features of UC in
the paediatric age group do not exclude its diagnosis
[44]. The patchiness of inflammation has also been
described and recognised in some cases of left-sided
UC where there is an area of inflammation in the cae-
cum (“caecal patch”), in the periappendiceal mucosa
or involving the appendix [45]. Secondly, it is impor-
tant to remember that some workers suggest that the
mucosa in a long standing UC may go back to normal
with or without treatment with 5-Amiosalicylic Acid
[46, 35].

In CD, the inflammation is classically patchy,
transmural and may affect any part of the gastroin-
testinal tract. It is usually defined by its location such
as terminal ileitis, colonic, upper gastrointestinal
etc., or by the pattern of the disease inflammation,
which could be infiltrating or stricturing. These vari-
ables are combined in the Vienna classification,
which veers from the original anatomic classification
of CD. The Vienna classification is a simple and
objective classification of Crohn’s disease and
encompasses different variables such as age at onset,
location and disease behaviour [47]. Application of
the Vienna classification has demonstrated that in
CD the process changes with time and 80% of inflam-
matory diseases ultimately evolve into a stricturing
or penetrating pattern and about 15% undergo a
change in anatomical location (Table 1) [48]. A new
classification is under consideration following the
2005 World Congress at Montreal and it is envisaged
to be a combined clinical, molecular and serological
classification for IBD [49].

Table 1. The Vienna classification of Crohn’s disease [47, 48]

Age at diagnosis
A1 <40 years
A2 >40 years

Location
L1 Terminal ileum
L2 Colon
L3 Ileocolon
L4 Upper gastrointestinal

Behaviour
B1 Non-stricturing non-

penetrating
B2 Stricturing
B3 Penetrating
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The Impact of CPC on the Diagnosis

As we discussed earlier, CPCs are the best forum [50]
for discussing cases, corroborating findings and
coming to a definitive diagnosis. In many hospitals,
however, CPCs are not held regularly. It has been
shown that when discussing gastrointestinal cases at
CPCs, in over 40% of cases there is a change of man-
agement following a change in diagnosis [50]. A
recent study was carried out by our group with the
use of a combined clinicopathological form with suf-
ficient information, clinical investigations and endo-
scopic findings along with a pattern based report by
the pathologist. We suggest using those forms in
places where CPCs are not regularly held as the use of
this form could significantly increase the range of
accurate diagnoses of UC or CD. The study showed
that without regular CPCs, but with the use of regular
available information, only approximately 60% of
cases of IBD are accurately diagnosed as CD or UC.
However, the use of this form has raised the possibil-
ity of a definite diagnosis to approximately 77%,
which is slightly inferior to the 82% of CPCs and we
concluded that in the absence of regular CPCs, it def-
initely shows great potential and is the next best sub-
stitute [51]. A reproduction of the form, which con-
tains most of the information the pathologist expects
and is usually necessary for a definitive diagnosis, is
shown in Fig. 1. Histological diagnosis of any condi-
tion, by and large, is greatly dependent on the avail-
ability of adequate and accurate clinical information,
and this greatly holds true for the histological exam-
ination of tissues for IBD [52]. Providing adequate
information in blank form is often difficult and lacks
uniform application. We have tried to work around
this problem via this form and we suggest that it, or a
modified version, will be a simple way to overcome a
lack of CPCs. It will also help the histopathologist in
coming to a diagnosis or narrowing the list of differ-
ential diagnoses. This form also uses the standard
definition of histological terms and gives a list of
more likely diagnoses, which is essential not only in
understanding and managing different patients, but
is indispensable for proper auditing, research and the
communication of findings between the pathologist
and clinician across different specialty institutions
[53, 43].

Macroscopic Features of IBD

In IBD, the gross appearance of the colon depends on
the stage of the disease and the clinical severity [54].
In UC, the mucosa of the distal colon in early phases
is red, friable, mucoid, with petechial haemorrhages.

With the progression of the disease, broad-based
ulceration of the mucosa develops, separating isolat-
ed islands of mucosa which could be inflamed or
show features of regeneration. They may be seen to
be protruding into the lumen to create the so-called
pseudo-polyps commonly seen in this disease. We
discourage the use of the term pseudo-polyp as a
polyp is a mucosal protrusion and the surviving
islands often undergo regenerative or inflammatory
changes, and thus can be regarded as polyps. We
therefore designate these polyps as either inflamma-
tory, regenerative polyps or polypoid mucosal tags.
These polyps are typically small and multiple; how-
ever, sometimes they can attain a large size mimick-
ing carcinoma [55]. These polyps do not correlate
with the disease severity and are not precancerous.
Commonly, the ulcers are aligned along the long axis
of the colon. In chronic cases or in cases where the
disease has healed, the mucosa shows atrophy with
flattening of the surface and becomes featureless. The
serosa usually shows no abnormal features except in
cases of toxic megacolon where the bowel wall is
massively dilated and the wall is very thin and liable
to perforate [54]. In this case, distinguishing UC from
CD becomes difficult macroscopically or even,
indeed, microscopically. In one study, the surgeons
and pathologists failed to accurately differentiate UC
from CD intra-operatively and on examining the
gross appearance in the 198 patients entered in the
study, they concluded that the distinction between
the two conditions should not be made macroscopi-
cally [56]. In the same study, cobblestone mucosa
was most common in Crohn’s disease and inflamma-
tory polyps were commonly seen in ulcerative colitis;
however, there was considerable overlap, and a simi-
lar incidence of strictures and skip lesions occurring
in both diseases.

In CD, every organ in the gastrointestinal tract can
be involved from the mouth to the anus; however
small intestinal involvement can occur between
25–50% of cases. The most distinguishing feature of
CD is that it is a discontinuous disease and grossly
demonstrated by a sharp demarcation between unin-
volved and diseased segments commonly called ‘skip
lesions’ [57]. The diseased bowel shows thickened,
fibrotic, dull brown, granular and hyperaemic seros-
al surface that is sometimes covered by exudate.
Fibrous adhesions between the small bowel loops are
often present. The mesenteric fat usually wraps
around the bowel (creeping fat), which has been
shown to correlate with transmural inflammation
[58]. The wall of the intestine is commonly thick and
rubbery, which often leads to a narrow lumen that
shows the characteristic radiological “string sign”.
The mucosa shows focal ulceration with oedema and
loss of a normal appearance. Serpentine linear and
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Fig. 1. Trafford General Hospital gastrointestinal reporting proforma
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discontinuous ulcers develop along the long axis of
the bowel with the intervening unremarkable mucosa
sometimes connected by short transverse ulcers lead-
ing to the cobblestone appearance [57]. Fissures
commonly develop which penetrate deeply to cause
serositis. Thus sinuses and fistulas are common fea-
tures of this disease [54]. Villiform inflammatory/hyper-
plastic polyps are sometimes seen in CD [59].

Microscopic Features of IBD

Changes in UC usually begin in the rectum and may
extend proximally to involve a variable length of and
sometimes, the entire colon (pancolitis). The mucosa
shows intense and diffuse inflammatory cell infil-
trate, crypt abscesses, mucin depletion and surface
ulceration, especially in active colitis where it is char-
acterised predominantly by cryptitis (neutrophils
into crypt epithelium), and crypt abscesses (neu-
trophils within the crypt lumen) [54]. Superficial
broad ulcerations occur and, when severe, can extend
into the muscularis propria. Paneth cell metaplasia is
also a feature. The inflammation is mainly mucosal
and the infiltrate is mainly composed of mononuclear
cells, including lymphocytes (many of which are acti-
vated T lymphocytes), plasma cells with occasional
eosinophils and mast cells together with neutrophil
polymorphs [60, 61]. There is marked mucin deple-
tion of the crypts (goblet cell depletion), resulting
from both atrophic and regenerative changes [54, 62].

It is important to realize that polymorph nuclear
infiltrate in the crypts or the surface epithelium is
associated with mucous depletion and this is indica-
tive of the disease activity index and has no specific
diagnostic attributes. Architectural distortion of
crypts is the hallmark of IBD in which the surface
attains villiform configuration with the crypts
exhibiting irregularity with abnormal branching. The
degree of architectural distortion is usually more
severe in UC than in CD.

Architectural disarray, Paneth cell metaplasia,
pseudo-pyloric metaplasia, villiform configuration of
the surface epithelium, dense chronic inflammatory
cell infiltrate of the deeper aspect of the lamina pro-
pria and the so-called ‘ilealisation’ of the colonic
epithelium, constitute the cardinal features of
chronicity in IBD but also can be seen to a variable
degree in some other forms of chronic irritation and
injury like in radiation, diversion, chronic ischemia.

Epithelioid granulomas together with multinucle-
ated giant cells are characteristically not seen in UC.
However, intramucosal leakage granulomas in close
association with crypt rupture can be evident in this
disease. On the other hand, isolated giant cells and
well-defined epithelioid granulomas that are distant

from the crypts in a biopsy showing features of
chronicity are a strong indicator of a diagnosis of
Crohn’s disease [63]. The mucosa sometimes con-
tains dilated blood vessels some of which may con-
tain thrombi [64]. Features of endarteritis obliterans
are seen in submucosal vessels and the muscularis
mucosa may appear reduplicated [65]. In quiescent
disease the mucosa may appear nearly normal with
slight crypt distortion and presence of Paneth cells
and very occasional neutrophils in the lamina pro-
pria [66]. As mentioned earlier, if the rectal biopsy
appears normal, a diagnosis of UC is unlikely. How-
ever, subtle inflammatory changes can occur, espe-
cially if the patient is a child or if the disease has been
treated with steroids [67, 68].

Colitis Indeterminate

The condition known now as colitis indeterminate or
indeterminate colitis (IC) was first described by Ash-
ley Price in 1978. He found that 9% of resected colon
from patients with IBD in his series did not show
enough diagnostic features to enable a definitive
diagnosis of UC or CD and that 90% of these cases
had undergone emergency surgery [69]. Subsequent
publications confirmed the condition and quoted the
incidence as being between 4–15%. There are, how-
ever, two areas of possible confusion in regards to
this condition. The first is the terminology, as many
synonyms have been given or substituted for IC like
toxic dilatation, fulminant colitis and disintegrative
colitis [70]. Although these entities may be descrip-
tive, they have been associated with conditions other
than IBD such as infection and occasionally
ischaemia [71]. Therefore, it is inappropriate to use
them synonymously with IC.

The second problem regards that of definition.
Over the years, the term IC itself has undergone
changes in definition and the term has been used lib-
erally in different situations or institutions. When it
was first described by Price, it only included surgical
specimens of the colon that were mostly generated
from emergency procedures. Therefore, strictly
speaking, it was used as a condition which usually
presents as an emergency and the pathologist is
unable to distinguish between UC and CD after colec-
tomy due to the overlap in pathological features.
Since then, Kangas et al. have defined the condition
as regarding “patients who had the clinical and the
macroscopical features of either CD or UC both pre-
and post-operatively and the histology remains inde-
terminate both pre- and post-operatively”. This defi-
nition refers to mucosal biopsies and not to surgical
resectates in conditions which are not necessarily
presenting as an emergency, and is a significant vari-
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ance from the original definition [72]. A third defini-
tion came from the Mayo Clinic which defines IC as
“the unequivocal diagnosis of UC pre-operatively but
inconclusive histology on examination of the patho-
logic specimens intra-operatively” [73]. Prior to that,
Koultun et al. [74] defined the condition as “inflam-
matory colitis containing features in macroscopic
and microscopic evaluation of the colon that were
consistent with both CD and UC”. To confuse the
issue further, Price has subsequently redefined the
condition as “the inability to make a confident diag-
nosis of the pattern of colitis despite examination of
adequate surgical resectates or adequate mucosal
biopsy series from the colon and rectum” [75]. It is
possible, therefore, to see why the outcome of these
condition(s) varies from series to series as they use
different diagnostic criteria. In our unit, we use the
original Price definition of 1978. It has been suggest-
ed that up to two thirds of patients diagnosed initial-
ly as IC will polarise after long-time follow-up into
either UC or CD after careful appraisal of all available
evidence and close clinicopathological correlation
[76]. Often the history, clinical correlation and fur-
ther investigations like rectal stump biopsy may
show diagnostic features.

There is a strong clinical need to classify patients
either as UC or CD since this affects the patient’s
management (pouch procedure is generally unsuit-
able for CD patients). Recent studies showed that
about 20% of IC patients develop severe pouch com-
plications and this incidence is between that of UC
(8–10%) and CD (30–40%), and the overall literature
suggests that IC patients have a similar outcome as
those with UC [77, 78]. It is recommended, as said
previously, that the term IC be reserved for colecto-
my specimens where the distinction between UC and
CD is not possible, and that it not be used in endo-
scopic biopsies; however, in cases where the distinc-
tion is not possible, some use the term ‘IBD not yet
classified’ [79].

Using the original Price definition macroscopical-
ly, the specimen usually shows total colitis, some-
times with macroscopic rectal sparing, and there is
usually a varying degree of colonic dilatation. Micro-
scopically, it shows severe disease with transmural
inflammation, severe ulceration, fissuring or clefts,
myocytolysis with intact islands of surviving mucosa
showing minimal inflammation, intense congestion
and a regular glandular pattern [69, 70, 72, 76, 80].

Pathological Considerations

The clinical history provided by the clinicians is of
utmost importance to the histopathologist. It is par-
ticularly relevant in gastrointestinal pathology when

assessing biopsies suspected of IBD. Due to the very
many mimics of IBD, we regard IBD as strictly a clin-
icopathological diagnosis in which the clinician and
the pathologist must shoulder the responsibility in
the right cooperative environment. A great improve-
ment in the diagnosis can be achieved by a positive
interaction between the pathologist and the gas-
troenterologist. In addition, multiple colonic biop-
sies have been shown by many studies to be far supe-
rior in arriving at a diagnosis than a single biopsy. It
is imperative to emphasise again that the final diag-
nosis usually depends on the collaboration of all data
including pathologic, radiologic, clinical features and
endoscopic [81].

Several studies have shown that the histological
appearances are not alone sufficient in predicting the
diagnosis in up to 30% of cases of UC and 60% of CD
[82]. When reporting endoscopic biopsies for a sus-
pected IBD, it is important to assess certain parame-
ters in reaching the diagnosis such as mucosal archi-
tecture, lamina propria cellularity, neutrophil poly-
morph infiltration and epithelial changes.

Increase in intraepithelial lymphocytes, presence
of thickened subepithelial collagen, and changes of
mucosal prolapse should be excluded before report-
ing the biopsy as normal [53]. It is crucial that the
reporting pathologist should be familiar with the
normality in large bowel biopsies and changes
accepted to be within normal limits. The normal sur-
face of the large bowel is almost flat and in IBD the
surface may be irregular and sometime attain a villi-
form architecture; however, normal crypt architec-
ture does not entirely exclude the diagnosis of IBD
[46, 83]. Most of the times, in a resected specimen,
normal architecture can be found overlying a frag-
mented or duplicated muscularis mucosa which
clearly indicates previous mucosal damage; thus, a
clinical history, especially of IBD, is crucial in these
types of biopsies for arriving at the correct diagnosis
rather than reporting the biopsy as normal [84].

In UC, one of the most differentiating features
from CD is that the inflammation is mainly mucosal
but sometimes spills over into the submucosa, thus it
is usually assessable by endoscopic biopsies [81]. The
crypts in UC are classically infiltrated by neutrophil
polymorphs in a uniform manner; therefore, any iso-
lated involvement of crypts and spared mucosa is
strongly suggestive of CD [84]. One has to keep in
mind that neutrophil polymorph infiltration does
not have to be an indication of inflammatory
changes, because vigorous bowel preparation can
lead to mild neutrophil polymorph infiltration with-
in crypts, and also occasional polymorphs within
otherwise normal lamina propria are not uncommon
[85].

Diffuse crypt abscess is highly suggestive of UC
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over CD; however, focal crypt abscess formation can
occur in UC, CD and infectious colitis [54]. Focal ero-
sions on a background of a relatively unremarkable
mucosa should raise the possibility of CD [84]. Diver-
ticular colitis should be kept in mind whenever sig-
moid colitis resembling UC but with rectal sparing is
seen [84].

In a normal large bowel, the crypts are straight,
parallel and extend from above the muscularis
mucosae into the surface. However, some normal
variations are seen in the region of lymphoid follicles
[85]. The average 1 mm length of muscularis mucosa
should normally contain seven to eight crypts, which
are usually closely packed [53]. In IBD, this number
will be reduced to an average of three to five per
1 mm of muscularis mucosae and the crypts are usu-
ally short and irregular in shape [83]. However,
increased spacing between crypts is normally seen in
the caecum and distal rectum and should not be con-
fused with inactive IBD.

Crypt branching is commonly seen in IBD; howev-
er, some focal crypt branching (less than 10% of all
crypts) is not uncommon but two or more abnormal-
ly branching crypts within 2 mm of muscularis
mucosae is regarded as abnormal [86]. Lamina pro-
pria should be assessed for changes in cellularity and
the presence of granulomas. In normal lamina pro-
pria, inflammatory cells are more concentrated in the
upper third than the lower third together with some
lymphoid follicles, which may occupy the full thick-
ness of the lamina propria. In contrast to IBD where
basal plasmacytosis is common [83, 87].

Muciphages are commonly seen in large-bowel
biopsies examined for IBD and some authors suggest
that they reflect previous occult and clinically unim-
portant mucosal damage and that, in an otherwise
normal colorectal mucosa, they have no diagnostic
significance [88, 89]. Granulomas in intestinal biop-
sies are classically linked to CD; however, a well-
formed epithelioid granuloma is a specific but non-
sensitive feature of CD, being seen in up to 50% of
cases and in as few as 18% of CD [90]. Mucin deple-
tion is a non-specific feature of IBD, but the presence
of severe mucin/goblet cell depletion occurs more in
UC than CD [91].

Paneth cell metaplasia together with pseudo-
pyloric metaplasia (cells of the ulcer-associated cell
lineage) appears in epithelium, which has been sub-
jected to chronic insults, but their diagnostic value is
unclear. Paneth cells can be seen in colonic crypts in
inflammatory bowel disease; however, one should be
wary of the fact that Paneth cells can be a normal
finding in biopsies from the caecum and ascending
colon [92].

In UC, changes resembling features of a hyper-
plastic polyp is sometimes seen [93]. Artefacts such

as effects of bowel preparation and trauma to the
biopsy can produce certain changes which can be
confused with features of IBD. Bowel preparation can
produce a mild increase in the number of mitotic fig-
ures, causing surface degeneration with increased
apoptotic bodies within the crypt epithelium. It can
also lead to mild neutrophilic infiltrate within the
glands together with some degree of goblet cell deple-
tion [92, 94, 53].

In defining the accuracy of diagnosis in IBD, it has
been shown that multiple colonic biopsies give the
best diagnostic improvement and it has also been
shown that, in the interpretation of large-bowel biop-
sies, there is no significant difference between expert
and non-expert pathologists [29, 30].

A constellation of features such as the presence of
granulomas, especially submucosal, focal or patchy
inflammation and discontinuous crypt distortion
helps in diagnosing CD. For UC, the symptoms are
diffuse crypt distortion, diffuse cryptitis, basally con-
centrated chronic inflammatory cell infiltrate,
reduced crypt numbers, severe architectural distor-
tion, villous surface, severe diffuse transmucosal
lamina propria inflammation and mucin depletion
are highly suggestive of the disease [95, 53]. An
appendiceal involvement is rare in cases of total coli-
tis and more common as a skip lesion in distal colitis
especially in UC [96, 97].

IBD and its Mimics

It is important to differentiate features of IBD from
mimics, especially regarding whether they are fea-
tures of chronicity or not. Those in which there are
no histological features of chronicity could be seen in
etiologies like infective, transient and antibiotic-
related-type colitides. Those which may exhibit fea-
tures of chronicity include ischemia, radiation and
diversion colitides.

It is also important to realise that in the event of
having a series of biopsies in a patient with active dis-
ease but no features of chronicity, we recommend
another series of biopsies in 6-weeks time because
most of the infective colitides or other causes of
active disease will revert back to normal, whereas
IBD in the early stage of evolution may not. It is also
important to appreciate that patients with chronic
IBD may not have histological features of chronicity;
in this instance the pathologist should not exclude
such a diagnosis.

Endoscopic biopsy plays an important role in the
diagnosis of infective type colitis, because in a high
number of cases the causative organism is not found
[98]. This is called transient or self-limiting colitis.
Diagnosis of infective colitis depends heavily on the
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absence of features seen in IBD, especially absence of
architectural distortion and a diffuse increase in
inflammatory cells. Architectural distortion, together
with transmural increase in lamina propria cellulari-
ty and epithelial changes, are more common in IBD
than infective type colitis. On the other hand, preser-
vation of crypt architecture, superficial increase in
lamina propria cellularity with neutrophil infiltration
is suggestive of infective etiology [54]. Some forms of
chronic intestinal infection, e.g. shigellosis, amoebia-
sis and yersinia may resemble features seen in IBD
[99].

In the first attack of IBD, the distinction from
infective-type colitis is difficult and features depend
on the timing of diseases [61]. Florid neutrophilic
infiltrate is characteristically seen in the first 2 weeks
of infective colitis [100, 40]. Even poorly formed
microgranulomas can be seen in certain infections
like salmonella [101]. The most useful histological
features of infective colitis on endoscopic biopsy are
the predominance of acute over chronic inflamma-
tion, lack of crypt distortion and the occurrence of
oedema and neutrophil polymorph infiltration with-
in the lamina propria and the crypt epithelium rather
than the lumen [102, 74].

Drugs, especially non-steroidal anti-inflammatory
drugs (NSAIDs), have also been known to cause coli-
tis, the features of which can be confused with IBD,
and the elderly seem to be at a higher risk [102]. Thus
a drug history is mandatory when investigating
patients with suspected IBD. Non-steroidal anti-
inflammatory drugs (NSAIDs) can cause small-intes-
tinal ulceration together with mucosal inflammation
and colonic ulcerations. Other drugs such as methyl-
dopa and gold treatment can also be complicated by
colitis [103–106]. Colitis associated with diverticular
disease of the sigmoid is a well-recognised feature
and can be mistaken for features of IBD. Mucosal
biopsies from an area of inflammation associated
with diverticular disease may show features of crypt
distortion, basal plasmacytosis, cryptitis and even
crypt abscesses [107]. CD-like changes in the sigmoid
of a patient with diverticular disease are an idiosyn-
cratic inflammatory response to the diverticulosis
rather than to coexistent CD. Pathologists should be
wary of making the diagnosis of sigmoid CD in the
context of diverticular disease unless there is CD in
other parts of the bowel [108].

Microscopic colitis (collagenous and lymphocytic)
are characterised by distinct histological and clinical
presentation and should not ideally be confused with
changes seen in IBD. However, lymphocytic and col-
lagenous colitis patterns of injury preceded the even-
tual clinical diagnosis of CD in one study [109].

Summary

1. IBD is a common disease of the industrialised
world and getting more common in the develop-
ing world.

2. The best platform for diagnosing IBD is in the
CPC. Short of that, use of the proforma is highly
recommended.

3. The final diagnosis of IBD is the mutual responsi-
bility of the clinician and the pathologist.

4. There are many histological mimics of IBD.
5. There is no histological feature that is seen in UC

which is not present CD.
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Introduction

The potential development of colorectal carcinoma
(CRC) as a complication of either ulcerative colitis
(UC) or Crohn’s disease (CD) is well recognised [1].
Patients with UC have a lifetime risk, between 6–10
times that of the general population of developing
CRC, whereas patients with CD develop an increased
life-time risk when more than 30% of the colon has
become involved [2]. The development of neoplasia,
in the form of either colonic epithelial dysplasia or
adenocarcinoma, appears to be related to factors such
as the severity and duration of the illness, the extent
of colonic involvement and the overall responsiveness
to medical intervention [3, 4]. Patients at higher risk
are those with UC, extensive colitis, those with disease
duration of more than 10 years, those with primary
sclerosing cholangitis and patients with an early age
of onset of colitis [5, 6]. The risk of developing CRC as
a result of longstanding CD is less than the risk faced
by patients with UC in which, regardless of the extent
of the colitis, the latter has been estimated as a 2% risk
at 10 years, 8% at 20 years and 18% at 30 years [7]. It
is assumed that CRC in patients with inflammatory
bowel disease (IBD) develops, in most instances, in
the background of colonic epithelial dysplasia.

This chapter looks briefly into the various defini-
tions and classifications, pathological observations,
genetic changes, types and validity of various surveil-
lance programmes and treatment options of dyspla-
sia complicating IBD.

Definition and Classification of Dysplasia in
Ulcerative Colitis

Dysplasia is defined as an unequivocal neoplastic
change that is intraepithelial and within confinement
of the gland basement membrane or as an unequivo-
cal neoplastic alteration of the colonic epithelium. It
may be a marker of carcinoma or may itself be malig-
nant and associated with invasion into the underly-
ing tissue [8].

It is important to realise that, for a very important
and practical reason, diagnosing colonic dysplasia is
one of the most challenging exercises that the surgi-
cal pathologist can go through. This is because the
diagnosis of dysplasia is subjective and unless the
pathologist sticks to rigid criteria, the diagnosis can
be either missed or misdiagnosed. For that reason the
Dysplasia Morphology Study Group proposed a
broad three-tiered classification scheme for the eval-
uation of dysplasia. This was designed to alert the
pathologist to the histopathological criteria and pit-
falls of diagnosing dysplasia, and also to propose
treatment and surveillance strategies. The classifica-
tion consisted of three main categories including (1)
negative for dysplasia, (2) positive for dysplasia,
either low-grade or high-grade and (3) indefinite for
dysplasia (probably negative, unknown or probably
positive (Table 1) [8]. The importance of such classi-
fications at that time was to advise a follow-up strat-
egy, which is still used by some centres today. Whilst
this classification was met with general acceptance
from practicing pathologists in Europe and North
America, it was soon discovered that our Japanese
colleagues have a lower threshold for using the term
cancer in cases in which the tumour has not invaded
the muscularis mucosa and to which most European
and North American colleagues have given it the
term dysplasia. In other words the term cancer is
used by one school of practice while the other school
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Table 1. Classification of dysplasia [8]

Category Recommended follow-up

Negative Regular 1 year
Indefinite

Probably negative Regular 1 year
Unknown Short interval
Probably positive Short interval

Positive
Low grade Short interval or colectomy if

there is a mass
High grade Colectomy
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prefers the term dysplasia. In most centres in Europe,
the term cancer, in regards to the colon, is given only
when there is invasion through the biological base-
ment membrane of the colonic epithelium, i.e. the
muscularis mucosa. Malignant tumours confined to
the mucosa have practically no metastatic potential
and therefore we prefer not to use such a term. In
1993, the Research Committee on Inflammatory
Bowel Disease of the Ministry of Health and Welfare
of Japan [9] proposed a variation of the classification
of Riddell et al. (Table 2); however, it was not univer-
sally used. Riddell’s classification of dysplasia
remained unchanged until 2000 when a group of gas-
trointestinal pathologists from Europe, Japan and
North America gathered in Vienna to propose a new
classification to bridge the huge gap between the ter-
minologies used by the various groups. The Vienna
classification categorises epithelial dysplasia, found
any where in the gastrointestinal tract including the
colon, as negative for dysplasia, indefinite for dyspla-
sia, low- and high-grade mucosal neoplasia and sub-
mucosal or deeper invasion by carcinoma (Table 3)
[10]. Regarding this classification, high-grade
mucosal neoplasia encompassed the following cate-
gories including dysplasia, non-invasive carcinoma
and suspicious for invasive carcinoma. However,
intramucosal carcinoma was included in category 5

(carcinoma) of the original Vienna classification but
then later was moved into category 4 (high-grade
dysplasia) in the revised Vienna classification [11].
Schlemper and Iwashita subsequently summarised
the revised Vienna classification in a review article in
2004 [12]. We feel that the original classification of
dysplasia by Riddell et al. has stood the test of time
and we recommend using it in conjunction with the
revised Vienna classification [11, 12].

Morphological Features

According to Riddell et al. [8] dysplasia is strictly a
histopathological diagnosis and is characterised
microscopically by the following histological fea-
tures:
1. architectural changes often resembling colonic

adenoma.
2. Cellular atypia as characterised by nuclear stratifi-

cation, loss of polarity, hyperchromasia and an
increase in mitotic figures. High-grade epithelial
dysplasia commonly shows a greater degree of
glandular architectural abnormality (complex
budding and branching), with enlarged hyper-
chromatic nuclei with prominent nucleoli and
stratification (Fig. 1).

3. The above changes are sometimes associated with
the so-called ‘incomplete crypt maturation’. This
is characterised by a marked reduction in the
number of goblet cells (or their focal absence)
rendering some of the crypts containing absorp-
tive cells only and dystrophic goblet cells (upside
down rotation of goblet cells/signet ring forma-
tion).
In practice, however, the distinction between reac-

Table 2. Histopathological classification of neoplastic
epithelium in UC [9]

Category Description

UC-I Inflammatory
UC-II Indefinite
UC-II a Probably inflammatory
UC-II b Probably neoplastic
UC-III Neoplastic but non invasive
UC-IV Carcinoma

Research Committee on IBD of the Ministry of Health and Welfare
of Japan

Table 3. Classification of gastrointestinal neoplasia (Vienna
classification) [10]

1. Negative for dysplasia/neoplasia
2. Indefinite for dysplasia/neoplasia
3. Non-invasive low-grade neoplasia (low-grade adeno-
ma/dysplasia)
4. Non-invasive high-grade neoplasia (high-grade adeno-
ma/dysplasia, non-invasive carcinoma, suspicious for
invasion)
5. Invasive neoplasia (intramucosal carcinoma, submu-
cosal carcinoma or beyond)a

a In the modified Vienna classification [11, 12], intramucosal car-
cinoma moved to category 4.

Fig. 1. Crypts showing high-grade dysplasia with nuclear
stratification and pleomorphism together with numerous
mitotic figures
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tive and dysplastic epithelium is not always straight
forward. While the dysplastic epithelium shows cer-
tain histological changes that distinguish it from nor-
mal epithelium, it is not always easy to differentiate
dysplasia from the reactive type morphology seen in
cases of inflammation or repair. In a reactive process,
there are usually enlarged nuclei, nuclear pseudo-
stratification but no loss of polarity and no nuclear
coarse chromatin formation. They may both, howev-
er, show some degree of mucin loss together with
increased density of the cytoplasm and high mitotic
figures.

Macroscopically, dysplasia can be categorised as
either flat or raised. The former is usually detected
during random biopsies taken by conventional
colonoscopy [13]. In contrast, the raised dysplastic
areas are usually visible endoscopically and have
been referred to as a dysplasia associated lesion or
mass (DALM) [14]. Raised lesions can take many
forms including plaques, polyps, velvety patches,
clusters of polyps or nodular areas [13].

As mentioned earlier, the first problem encoun-
tered by the pathologist is the histologic recognition
of dysplasia, and its distinction from that of a repar-
ative process. As noted in several studies, there is a
significant degree of intra- and interobserver vari-
ability in recognising dysplasia, particularly in the
distinction between indefinite probably positive for
dysplasia vs. low-grade dysplasia [15, 16]. This neces-
sitates a well-accepted policy of diagnosing dysplasia
by two different pathologists with one of them having
a special interest in gastrointestinal pathology and
dysplasia [16]. The distinction between high-grade
dysplasia is less of an issue because the degree of con-
cordance is better than with low-grade dysplasia [17].
The distinction between high and low-grade dyspla-
sia bears significant consequences to the patient in
some colorectal surgical units because the detection
of high-grade dysplasia requires immediate interven-
tion, which is usually colectomy, since it is associated
with 40–70% of invasive carcinomas [18], while in
some centres, low-grade dysplasia requires a less rad-
ical approach.

In contrast to high-grade dysplasia, some studies
have shown that low-grade dysplastic change has a
positive predictive value of 7–24% for development
of cancer and 16–54% for progression to high-grade
dysplasia in 5 years, and this has been demonstrated
by the increase frequency of p53 mutation in low-
grade dysplasia [19, 20]. However, there are no strict
criteria for distinguishing between low and high-
grade dysplasia, and the distinction between them
depends on the subjective interpretation of the
reporting pathologist. An active chronic colitis that
shows marked reparative changes can be difficult if
not impossible to differentiate from genuine dyspla-

sia and, under such circumstances, a diagnosis of
indefinite for dysplasia is warranted.

Mapping studies by Levine et al. [21] and Rute-
gard et al. [22] have shown that dysplasia may be
localised to a small area within the colon, and may
require extensive sampling beyond what is clinically
or economically feasible, thus creating another hur-
dle in detecting the small foci of epithelial changes
that may require surgical intervention.

Sporadic Adenomas vs. Dysplasia Associated
Lesion/Mass (DALM)

Several different subtypes of DALMs in IBD have
been described. These subtypes broadly fall into two
forms, adenoma-like and non-adenoma like. This
distinction is based primarily on their gross/endo-
scopic appearance. Non-adenoma-like lesions are
usually large, sessile with a broad base, irregular
masses or ill-defined nodules. To some, a biopsy
finding of dysplasia in a non-adenoma-like DALM,
either low or high-grade, is usually an indication for
colectomy because of the high probability (between
30 to 80%) of an associated adenocarcinoma [14].
Adenoma-like DALM is present as an isolated, well-
circumscribed and pedunculated adenoma-like poly-
poid dysplastic lesion, which is basically not unlike
the appearance of a sporadic adenoma either endo-
scopically or macroscopically. In this instance, the
clinical differential diagnosis includes an adenoma-
like DALM in UC vs. a sporadic adenoma, a lesion
that occurs coincidentally in a patient with underly-
ing IBD.

The fact that sporadic adenomas can also arise
within colons affected by IBD creates a problem in
diagnosis and management. Sporadic adenoma aris-
ing in patients with IBD can sometimes be difficult if
not impossible to differentiate from IBD-associated
dysplasia (polypoid dysplasia). One can be confident
that one is dealing with a sporadic adenoma if it is
found in an area not affected by IBD (a right-sided
adenoma in a patient with left-sided colitis). On the
other hand, finding such a lesion in a colonic seg-
ment affected by IBD in a young age group is in
favour of polypoid dysplasia rather than adenomas,
as these tend to occur mostly in a middle age group
or older. However, if the adenoma-like dysplastic
lesion arises within an area involved by IBD, then this
problem becomes much more difficult. It used to be
recommended to ‘judge the lesion by the company of
the epithelium it keeps’. In other words, if the epithe-
lium adjacent to the lesion is dysplastic, then the
lesion is judged to be the same. We feel that is a fee-
ble way of addressing the issue scientifically.

In an attempt to distinguish sporadic adenomas
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from adenoma-like dysplastic lesions arising in IBD,
studies have evaluated as to whether histologic fea-
tures [23], molecular genetic studies or the location
of the lesion can be used reliably to distinguish
between them. Torres et al. [24] evaluated 89 poly-
poid adenomatous lesions from 59 patients with IBD,
including 51 patients with UC and 8 patients with
CD, and correlated the morphologic features of these
adenoma-like lesions with clinical, endoscopic and
follow-up data. If the lesion was located proximal to
histologically diseased mucosa, lesions were classi-
fied as A, or probable sporadic adenomas. If they
developed within an area of colitis associated with
flat dysplasia or carcinoma, which was detected dur-
ing follow-up, lesions were classified as B, or proba-
ble IBD-associated polypoid dysplasia. If they were
located in an area of colitis, but with no flat dysplasia
or carcinoma on the follow-up evaluation, the lesions
were classified as C, or indeterminate type. In nine
patients with probable sporadic adenomas (group
A), follow-up information was available and none
developed subsequent dysplasia or adenocarcinoma.
In contrast, of the 31 patients with either indetermi-
nate polyps or probable IBD-associated dysplastic
lesions (groups B and C), in the follow-up informa-
tion, 13 patients either had or developed flat dysplas-
tic lesions or adenocarcinoma in adjacent mucosa
(including five patients with probable IBD-associated
dysplastic lesions who had flat dysplasia in adjacent
mucosa at the onset). Using these categories, it was
found that patients with probable IBD-associated
dysplastic lesions were younger (median age
48 years) than those with probable sporadic adeno-
mas (median age 63.5 years), were more likely to
have active colitis and were more likely to have a
longer duration of disease (median 11 vs. 5 years).
Histologically, patients with probable IBD-associated
dysplastic lesions more commonly had lamina pro-
pria mononuclear inflammation, lamina propria
neutrophilia and most importantly, were significant-
ly more likely to have an admixture of dysplastic and
non-dysplastic crypts on the surface of the polyp (60
vs. 16%). Others suggest that superficial, or the so-
called “top down”, dysplasia is more specific for a
subset of adenoma-like polyps. In such lesions, the
dysplastic glands are usually located in the upper
part of the polyp and confined to the surface, form-
ing a band like array [13].

Genetics of Dysplasia

Although several other studies have evaluated
immunohistochemical findings in these two groups
of lesions (DALM vs. sporadic adenoma), none have
been shown to be useful in this differential diagnosis

[25, 26]. However, some investigators have suggested
that IBD-associated adenoma-like DALMs has a
higher degree of p53, and a lower degree of nuclear
beta-catenin and bcl-2 staining in contrast to spo-
radic adenomas, thus p53 protein expression favours
DALM, and expression of bcl-2 and nuclear B-
catenin favours a sporadic adenoma (Table 4) [27,
28].

One study of UC-associated dysplasia and carci-
noma has shown that the tumour-suppressor gene
APC is demonstrated infrequently and plays an
unimportant role compared to sporadic colorectal
cancers. It has been shown that the APC gene was
mutated in more than 60% of sporadic adenomas
and CRC [29], while it was mutated in approximately
6% of colitic cancers [30].

Mutation in K-ras has been reported in cases of
ulcerative colitis with a villous and hypermucinous
mucosal surface prior to the appearance of dysplasia
and it was suggested that these particular cases
should be followed-up more frequently as a potential
risk lesion for cancer development [31]. However,
the majority of the studies revealed a lower incidence
of K-ras mutation in UC-associated cancer compared
to sporadic ones [32]. In a study by Odze et al., there
were no significant differences in the frequencies of
loss of heterozygosity (LOH) of 3p, APC or p16 in the
UC-associated adenoma-like lesions that occurred
within areas of colitis compared to those that
occurred in a background of normal mucosa. These
data suggest that UC-associated flat dysplastic (non-
adenoma-like) DALMs have a different molecular
genotype than UC-associated adenoma-like lesions
as well as non-UC sporadic adenomas, although the
latter two lesions are pathogenetically similar, if not
identical, to one another [33, 34]. The tumour-sup-
pressor gene p53 is shown by many investigators to
be altered in UC-associated dysplasia and carcinoma.
Some use it to differentiate between reactive inflam-
matory epithelial changes and true dysplasia and
others use it as a tool to discriminate between DALM
and sporadic adenoma. Its positivity favours dyspla-
sia over reactive change and DALM over a sporadic
adenoma [35, 29].

Some authors reported clonal chromosomal alter-
ations in 85% of colitic cancers, 86% of UC-associat-

Table 4. Immunohistochemistry in DALM vs. sporadic ade-
noma

DALM Sporadic adenoma

P53 + -
Bcl-2 - +
B-catenin - +
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ed dysplasia and 36% of non-neoplastic epithelium
[36]. The high rate of chromosomal alterations in
non-neoplastic epithelium in colitic cancer, com-
pared to the very low rate in sporadic cancers, has
lead to the suggestion that these changes appear early
in the neoplastic pathway of colitis.

Microsatellite instability was reported in cases of
high-grade dysplasia associated with IBD and also in
cases of colorectal cancer in a range between 46 to
50% in some studies and 3% in others. [37, 38].
Mutation of the p16INK4a promoter region (an
inhibitor of the cyclin-dependent protein kinase 4
and 6) was not demonstrated in cases of sporadic
colonic cancers. However, it has been shown to be
present in 70% of dysplastic lesion and 100% of col-
itic cancers in IBD patients [39]. Expression of apop-
tosis-related proteins like Fas and Bcl-xl (both with
negative or weak expression in sporadic tumours and
positive in UC-associated neoplasia) is sometimes
useful in distinguishing between IBD-dysplasia and
sporadic adenoma, thus leaving the patient with local
resection rather than colectomy [40].

Screening and Treatment Options of Patients with
Dysplasia-Associated IBD

The evidence of the association of dysplasia with
cancer in patients with IBD has been noticed since
the first publication of Crohn and Rosenberg early in
the 1900s [41–43]. The fact that dysplasia is com-
monly seen near areas of invasive carcinoma in up to
74% of resection specimens from IBD patients, has
lead to the conclusion that this is a precursor to the
invasive lesion [44]. The diagnosis of dysplasia in
patients with IBD is a crucial step because in some
centres it will leave the patient with either a colecto-
my or life-long surveillance to prevent the develop-
ment of cancer [25].

The rationale behind screening in these groups of
patients is based on the recognition that CRC in these
groups follows the sequence of chronic inflammation
with the subsequent development of dysplasia of the
colonic epithelium, progressing to carcinoma. This is
roughly the same argument used in detecting and
treating adenomatous polyps, since they are known
to be the classical precancerous lesions in the colon
and rectum. The issue when the diagnosis of dyspla-
sia is established is what to do or advise next. Classi-
cally, and according to the recommendations pro-
posed by Riddell et al., the procedure is to follow up
cases with low-grade dysplasia and operate on
DALMs and high-grade dysplasia. This seems at a
glance to be good simple advice; however, there have
been a few studies that have shown some data that
has made the decision more complex. Charles Bern-

stein says that “when low grade dysplasia is the pre-
operative diagnosis, cancer may already be present in
the colon in 20% of these cases”. He quoted the St
Marks series by saying that in about 50% of the cases
of CRC in UC, low-grade dysplasia is the only type of
dysplasia seen in the colonic resections adjacent or
away from the tumour. It is also important to know
that dysplasia may not be seen in 25% of patients
with CRC complicating IBD [45]. There is also
mounting evidence showing that the story of natural
progression from low-grade to high-grade dysplasia
and then to full-blown cancer can not always be sub-
stantiated. Dysplasia has been recognised as a pre-
malignant condition since the 1980s [46]. If dysplasia
is detected by random biopsy, its presence may cor-
relate with the presence of deposits of micro-invasive
adenocarcinoma. The presence of dysplasia in
colonic biopsies is a reliable histological marker
which can be used to predict which patients are at
risk of developing CRC before there is macroscopic
evidence of disease [47]. Prior to enrolling in surveil-
lance programmes, all patients should be counselled
as to the possibility of requiring a prophylactic proc-
tocolectomy with either a permanent end ileostomy
or formation of an ileo-anal pouch in order to pre-
vent the future development of CRC, if the presence
of dysplasia is confirmed. It is interesting to realise
that most of the rarely reported cases of carcinoma
arising in the ileo-anal pouch are those that have car-
cinoma or dysplasia in the initial resectates [18].

The British Society of Gastroenterology and the
Association of Coloproctology have suggested guide-
lines for the screening of asymptomatic colorectal
cancer in patients with inflammatory bowel disease.
These guidelines suggest that colonoscopy surveil-
lance with four random biopsies every 10 cm should
commence after the patient has endured the condi-
tion for a minimum of 8 years. The risk of CRC is rel-
atively low during the first decade of the disease. As a
result, the surveillance protocols recommend three
yearly colonoscopies for the first 12 years, then bi-
annual endoscopies for the next 10 years, followed
indefinitely with annual colonoscopy [48]. This is at
variance with the recommendation originally sug-
gested by Riddell et al. in their classic paper in 1983
(see Table 1) In high risk groups such as those
patients with positive family histories of CRC at a
young age or primary sclerosing cholangitis, annual
colonoscopy is recommended [49].

The overall sensitivity of direct colonoscopy for
the detection of dysplasia is between 70–85%. Biopsy
of any macroscopically visible lesion is advised along
with four random biopsies at 10-cm intervals. In
practice, the colonoscopy may be performed more
frequently, depending upon the severity of the illness
and the extent of colonic involvement.
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Sampling error, where the endoscopist fails to take
an adequate number of biopsies to exclude dysplasia
or carcinoma [50], is also a known problem. The
detection of high-grade dysplasia (HGD) in flat
lesions is sufficient histological evidence for the rec-
ommendation for a prophylactic colectomy to be
made. Multifocal low-grade dysplasia (LGD) should
also be treated with a prophylactic proctocolectomy
[51, 52]. Until recently there has been no consensus
as to whether the detection of a single focus of low-
grade dysplasia could be managed by accelerated
colonoscopic surveillance prior to the detection of
HGD and the recommendation of proctocolectomy.
However, analysis of prospective studies assessing
continued colonoscopic screening after detection of
LGD has revealed that 53% of patients with LGD
developed CRC at 5 years. Twenty-four percent of
patients diagnosed with LGD after colonoscopy, who
had elected to be treated with proctocolectomy, had
unrecognised advanced CRC after histological analy-
sis of the colectomy specimen with a rate of progres-
sion to advanced neoplasia that approached 53%
[52]. In a separate study, the presence of dysplasia
was found to have a sensitivity of 81% and specificity
of 79% as a marker for the presence of a synchronous
CRC. The positive predictive value of the detection of
LGD was 70% [53]. In view of these results and other
similar studies, detection of LGD is now widely
accepted as an indication for prophylactic procto-
colectomy with formation of an ileo-anal pouch or
end ileostomy. However, many clinicians still pursue
a more conservative approach in treating LGD rather
than recommending surgery, since other studies
have presented a less worrisome prognosis of LGD.
Befrits et al. followed 60 patients with flat LGD and
found that none developed cancer on follow-up [54].

Any raised non-adenomatous mass containing
evidence of dysplasia on biopsy would also require a
proctocolectomy. Some suggest that dysplasia detect-
ed in adenomatous lesions can be safely treated with
endoscopic resection, preventing an unnecessary
colectomy. Unfortunately colonoscopy with random
biopsies of macroscopically normal looking mucosa
is an inherently unreliable technique due to the spo-
radic nature of dysplasia, which often leads to a low
detection rate of positive results [55]. Inaccuracies
may occur at different stages of the screening process
due to inadequate colonic biopsies: macroscopically
visible lesions which remain undetected after
colonoscopy due to operator technique. Errors that
lead to misinterpretation will lead to false positive or
negative biopsy results. One of the major criticisms
of CRC surveillance programmes is the failure of rou-
tine biopsy to detect the neoplasia that is subse-
quently found after histological analysis of colectomy
specimens after surgery for symptom control, in the

interval prior to the next surveillance colonoscopy.
The potential for areas of dysplasia to remain unde-
tected after colonoscopy may be a factor contributing
to the failure of screening to dramatically reduce the
incidence of CRC developing as a complication of
IBD. This limitation of colonoscopy needs to be dis-
cussed with patients willing to enter surveillance pro-
grammes, as the limited sensitivity of this test needs
to be evaluated by each individual against the poten-
tial complications that arise as a result of
colonoscopy. In UK practice, the development of an
iatrogenic colonic perforation or haemorrhage
requiring laparoscopy occurs in approximately 1:1
000 patients undergoing colonoscopy [56]. A full dis-
cussion of all of the possible advantages of surveil-
lance must be held with the patient prior to them
enrolling in the follow-up programme, in view of the
potential physical and psychological complications.
The most reliable method to date for predicting the
risk of CRC is the presence of confirmed dysplasia
from colonoscopic biopsies. However, as yet there
have been no randomised controlled trials to com-
pare the effectiveness of different surveillance pro-
grammes in improving survival from CRC in patients
with IBD. There are few actual studies which com-
pare outcomes of surveillance against no surveil-
lance. This is partly due to the recognition that dys-
plasia is a pre-malignant condition and early detec-
tion of neoplasia with subsequent prophylactic proc-
tocolectomy can reduce the number of deaths from
CRC. This is a powerful argument supporting the
implementation of surveillance programmes. The
opposing argument focuses on the finding that sur-
veillance has had little effect on reducing the mortal-
ity rate of IBD patients dying from CRC [57]. Histo-
logical analysis of specimens from prophylactic proc-
tocolectomies performed after the detection of dys-
plasia often reveals the presence of unexpected early
Dukes A or B cancers. Earlier detection may result in
reduced morbidity and improved survival for the
individual but this may be attributable to the lead
time bias of earlier diagnosis. There is no clear evi-
dence that screening has reduced the mortality rate
of patients with IBD [58]. Attention has recently been
focused on developing an alternative approach to
improve the efficiency of surveillance programmes.
The routine practice of obtaining four random biop-
sies at 10-cm intervals generates a vast number of
biopsies for analysis, of which only a small propor-
tion contain evidence of dysplasia. This is an expen-
sive and highly laborious process with a low diagnos-
tic yield for both the endoscopist and pathologist.
There is great interest in developing new techniques
which can target areas of macroscopically invisible
dysplasia directly and obviate the need for random
biopsies. Chromoendoscopy is the term given to the
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technique of endoscopically spraying the colonic
mucosa with dyes such as 0.1% methylene blue or
0.4% indigo carmine to emphasise unusual mucosal
irregularities [59]. This is an easily adapted proce-
dure which can be performed by the application of
dye to the colonic mucosa from a conventional
colonoscope. The rational behind chromoendoscopy
is based on the dyes not being absorbed by the
mucosa but simply pooling in the mucosal pits allow-
ing easier endoscopic identification of abnormal
mucosa [60]. In Vivo studies in animal subjects have
allowed analysis of patterns of dye uptake in colonic
mucosa which has been repeatedly verified by histo-
logical analysis of the resected or biopsied specimens
[61]. Clinical studies utilising chromoendoscopy
have indicated that this improved endoscopic tech-
nique provides better improved detection rates of
dysplastic lesions. The detection of flat lesions by
routine colonoscopy is very difficult as the mucosal
changes are very subtle. Intravital staining signifi-
cantly improves the endoscopic detection of flat
lesions [62]. These lesions are classified according to
the pit pattern system which was developed in
response to the enhanced images obtained from using
magnifying endoscopes. Two separate prospective tri-
als comparing the detection rates of neoplastic lesions
by traditional random biopsy on routine colonoscopy
followed by immediate repeat colonoscopy and tar-
geted biopsy after mucosal staining both testify that
detection of dysplasia is significantly improved by
chromoendoscopy [63, 64]. This finding has signifi-
cant implications for the screening of patients with
IBD, as the improved detection rates will result in
more patients undergoing prophylactic proctocolec-
tomies at an earlier stage, which may inevitably
include the detection of synchronous CRC at earlier
stages. Pan-colonic chromoendoscopy also detects a
large number of non-neoplastic lesions. To maximise
the detection of dysplasia and minimise the biopsy of
non-neoplastic tissue, the endoscopist must adhere to
targeting biopsies of lesions with suspicious staining
patterns as determined by the pit pattern system—
grade III and IV lesions are likely to represent neo-
plastic change. In a recent article on chromoen-
doscopy, it was suggested that the so-called SURFACE
guidelines in ulcerative colitis be followed [65].
1. Strict patient selection. Patients with histological-

ly proven ulcerative colitis and at least an 8-year
duration in clinical remission. Avoid patients with
active disease.

2. Unmask the mucosal surface. Excellent bowel
preparation is needed. Remove mucus and
remaining fluid in the colon when necessary.

3. Reduce peristaltic waves. When drawing back the
endoscope, a spasmolytic agent should be used (if
necessary).

4. Full length staining of the colon. Perform full length
staining of the colon (panchromoendoscopy) in
ulcerative colitis rather than local staining.

5. Augmented detection with dyes. Intravital stain-
ing with 0.4% indigo carmine or 0.1% methylene
blue should be used to unmask flat lesions more
frequently than with conventional colonoscopy.

6. Crypt architecture analysis. All lesions should be
analysed according to the pit pattern classifica-
tion. Whereas pit pattern types I–II suggests the
presence of non-malignant lesions, staining pat-
terns III–V suggest the presence of intraepithelial
neoplasias and carcinomas.

7. Endoscopic targeted biopsies. Perform targeted
biopsies of all mucosal alterations, particularly of
circumscript lesions with staining patterns indica-
tive of intraepithelial neoplasias and carcinomas
(pit patterns III–V).
The use of high resolution endoscopy and dye

staining is 97% sensitive and 93% specific in predict-
ing neoplasia [66]. Novel techniques that have been
developed include ultra high-powered magnifying
endoscopes which have 1 000 times greater magnifi-
cation and are able to visualise cellular microstruc-
tures. The resultant images of In Vivo cells have such
clarity that the possibility exists in the future of endo-
scopically generated virtual histology [69].

Other experimental techniques include Raman
spectroscopy, fluorescence spectroscopy light scat-
tering spectroscopy, optical coherence tomography
and confocal laser microscopy. However, at this time,
these techniques are still experimental [68]. It is pos-
sible that in the future these diagnostic techniques
will be used with molecular markers to improve
detection of neoplasia. The benefit of surveillance
techniques utilising chromoendoscopy for the detec-
tion of dysplasia in patients with long-term IBD are
enormous and as such are likely to initiate a radical
change in current practice during this decade. There
is wide support for offering patients with adenoma-
like polypoid dysplasia a local resection if certain cri-
teria are met. These include the absence of flat dys-
plasia in the multiple biopsies of the area adjacent to
the lesion or the absence of flat or raised dysplasia in
other parts of the colon, and the willingness of the
patient to undergo continued surveillance [13]. Laser
fluorescence spectroscopy for In Situ dysplasia diag-
nosis and faecal DNA testing are some of the tech-
niques that have been indicated as being useful in the
future [69]. A recent study had suggested that in
longstanding extensive ulcerative colitis, the severity
of colonic inflammation is an important determinant
of the risk of colorectal neoplasia. Endoscopic and
histological grading of inflammation could allow bet-
ter risk stratification for surveillance programmes
[70].
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As we mentioned before, there seems to be no stan-
dard or universally agreed treatment for dysplasia. It
was Blackstone et al. who advocated in a case study
the importance of having a definitive radical surgery
(total colectomy) in cases of dysplasia and demon-
strated the horrid prognosis relating to the raised dys-
plastic lesions in patients with IBD [71]. Adenoma-
like lesions that occur proximal to histological areas
of colitis (i.e. right-sided lesion in a patient with left-
sided UC), can easily be diagnosed as a sporadic ade-
noma because it is well known that dysplasia related
to IBD develops only in areas involved by the inflam-
matory process. However, adenoma-like lesions that
occur within areas affected by colitis are more diffi-
cult to distinguish from true polypoid dysplastic
lesions related to the underlying colitis [24, 34].
Recent data, primarily based on the results of two fol-
low-up studies, suggest that IBD patients with an ade-
noma-like DALM, regardless of whether it has been
determined as representing a sporadic or an IBD-
related lesion, may be treated adequately by polypec-
tomy and continued surveillance if there is no evi-
dence of flat dysplasia elsewhere in the patient or
especially the base of the polyp [72–74]. Further stud-
ies may be needed to verify the above observations
but for the time being it seems that this has momen-
tarily alleviated the pressure on the pathologists to
differentiate between DALM and sporadic adenoma.

Conclusions

• Definition of dysplasia is standard.
• Classifications are clear.
• Genetic studies are variable and may be useful in

differentiating between lesions and helpful in
choosing treatment modalities.

• Treatment varies according to condition of lesion.
• Not all CRC in IBD follow the logic of the low-

grade dysplasia, high-grade dysplasia then carci-
noma sequence.

• Modified chromoendoscopy is more sensitive
than routine endoscopy in identifying dysplastic
epithelium.
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Introduction

Patients with inflammatory bowel disease (IBD) are
at an increased risk for colorectal cancer (CRC)
[1–4], but the quantisation of the risk of CRC in this
specific population varies widely in different studies.
However, CRC complicating ulcerative colitis (UC)
and Crohn’s disease (CD) only accounts for 1–2% of
all cases of CRC in the general population. Most cases
of CRC are either sporadic (65–85%) or familial
(10–30%; Fig. 1) [3–4].

CRC is considered a serious complication of the
disease and accounts for approximately 15% of all
deaths in IBD patients [5]. The mortality in patients
diagnosed with CRC who are also diagnosed with
IBD is higher than for sporadic CRC [6]. However,
much more is known about the risk in UC. The inci-
dence of colorectal cancer in patients with ulcerative
colitis is higher than in the general population. In a
meta-analysis, the overall prevalence of CRC in any
UC patient, based on 116 studies, was estimated to be
3.7%. The incidence rate corresponded to cumulative
probabilities of 2% by 10 years, 8% by 20 years and
18% by 30 years [7].

The major risk factors for the development of CRC
include young age at onset of IBD [1], extensive dis-
ease [8] and long disease duration [5]. It is biologi-
cally plausible that the excess cancer risk is second-
ary to chronic inflammation and it is recognised that
duration of colitis is an important risk factor for
CRC. Rutter et al. [9] showed for the first time that

increasing severity of colonic inflammation is associ-
ated with an increase in the rate of colorectal neopla-
sia in UC. Patients with disease extending to the
hepatic flexure or more proximally have the greatest
risk of CRC [10–12]. Most studies have found that the
risk of CRC increases after 15 to 20 years; approxi-
mately one decade later than in pancolitis in patients
with colitis confined to the left colon [8]. Patients
with ulcerative proctitis and proctosigmoiditis are
probably not at increased risk for CRC [13]. An
increased risk of CRC has been observed in patients
with UC complicated by primary sclerosing cholangi-
tis. In these cases, cancer was more likely to be in the
right colon, suggesting a possible role of bile acids in
oncogenesis [14].

The evidence for other potential risk factors is
scarce. Smoke [15], folate depletion [16–17] and a
positive family history of colon cancer [18] may
affect the occurrence of CRC. A hypothesis has been
put forward according to which UC, CD and CRC
occur in predisposed patients because of a mixture of
genetic and environmental factors. One study has
shown that relatives of patients with both IBD and
CRC have an 80% increased risk of CRC [19]. In our
study, there is no statistically significant difference
between IBD and control cases of family members as
far as prevalence of malignant colorectal, digestive
extra-colonic or extra-digestive tract tumours [20].
Another recent study has investigated the prevalence
of all malignancies in first-degree relatives of CD
patients. The result showed a higher prevalence of
breast cancer in female relatives, mainly in mothers,
of CD patients compared with controls. The presence
of breast cancer was not associated with any specific
phenotype of the CD [21].

As in UC, Crohn’s disease of the colon carries an
increased risk of CRC. Ekbom et al. [1] found a rela-
tive risk of 5.6% for CRC among patients with CD,
whereas in another Swedish patient cohort study,
Persson et al. [22] did not find that the population
relative risk increased. Similarly, Fireman et al. [23]
from Israel and Jess et al. [24] in the Danish cohort,
did not find an increased risk of CRC among their
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Fig. 1. Distribution of CRC
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patients with CD. Although analyzing subgroups
within the CD study meant that there were few can-
cers identified, when patients with CD of >10-year
duration were analyzed, the relative risk for CRC was
4.8%. For those patients with at least 10 years of dis-
ease and no surgery within the first 10 years, the rel-
ative risk was 8.3%. Thus, even among this reported-
ly negative study, when variables such as disease
duration and possibly disease extent (based on no
surgery) are analysed, the relative risk increases [5].
In the study of Gillen et al. [25], however, it appears
that the malignant potential in CD and UC is of the
same order of magnitude. Cancer developed in
inflamed areas in both diseases, and was thus located
in the right colon in 49% of patients with CD com-
pared with 36% with UC, reflecting the difference in
inflammatory sites in the two cases. Adenocarcino-
mas develop only in affected segments of the small
intestine, and are difficult to diagnose at an early
stage because the radiological appearance is similar
to that of stricturing CD.

Pathogenesis of CRC in IBD

The pathogenesis of CRC in IBD is poorly under-
stood. However, several lines of evidence suggest that
the pathobiology is different than sporadic CRC:
1. the mean age of developing CRC in the setting of

IBD is lower than sporadic CRC (40–50 vs. 60
years).

2. Dysplasia in UC is preceded by a long history of
chronic inflammation and can be found at distant
sites from the cancer. In contrast, dysplasia in spo-
radic CRC is usually associated with a discrete
polyp without inflammation.

3. Mutations in the ras protooncogene are present in
40–60% of sporadic CRC and are probably an early
event; in contrast, these mutations are less fre-
quently observed in cancer associated with UC,
and are probably a late event [26–27].

4. Loss of heterozygosity for the p53 gene and src
activation occur earlier in cancers associated with
IBD than in sporadic CRC. Src activity in UC cor-
relates with the degree of dysplasia [28].

5. Abnormalities of the p53 locus are absent in non-
dysplastic mucosa of patients with sporadic CRC.
In contrast, non-dysplastic mucosa in UC fre-
quently has aneuploid DNA content and may
show clones of cells with loss of heterozygosity of
the p53 gene [29].
It is generally accepted that CRC in IBD is preced-

ed by dysplasia, which is defined as unequivocal neo-
plastic epithelium and is currently the most impor-
tant and best-defined marker of an increased risk of
malignancy. Dysplasia is present in >70% of UC

patients with carcinoma. Although it may occur in
any portion of the colon, it typically parallels the
location of cancer arising from chronically inflamed
mucosa [30–32]. From an endoscopic viewpoint, dys-
plasia is characterised as flat (endoscopically invisi-
ble but detected in mucosal specimens) or raised
(endoscopically visible), in which case “dysplasia
associated lesions or mass” (DALM) is applied, a
term that was coined by Blackstone et al. in 1981 [33].
In their study, 12 of 112 patients with long-standing
UC were found to have a DALM, and of these, seven
(58%) had carcinoma. Given the strong association
with cancer, the presence of DALM constituted a
strong indication for colectomy, which has become
the standard therapy for this type of lesion. DALM
are a heterogeneous population of tumours that may
endoscopically appear as a plaque, mass (irregular,
broad-based or strictured lesions), a discrete sessile
nodule, or polyp. The cancer risk is not equal among
these various subtypes. Unfortunately, most of the
previous studies of UC associated DALMs failed to
evaluate these lesions in relation to their gross
appearance. For instance, there is one specific sub-
type of discrete DALM that endoscopically and histo-
logically resembles a sporadic adenoma (isolated
dysplastic nodule or polyp) and, as such, poses a dif-
ficult diagnostic challenge both to clinicians and to
pathologists [34]. This is a critically important dis-
tinction, because an adenoma-like DALM is a
tumour that arises as a result of UC and, thus, is an
indication for colectomy, whereas an adenoma which
is also by definition a “polypoid dysplastic lesion”,
the development of which is unrelated to the under-
lying chronic colitis (but coincidentally exists with
it), is usually treated by polypectomy.

Since both UC and sporadic adenomas (SA) are
not uncommon disorders, it is not surprising that
gastroenterologists regularly encounter patients who
have both conditions. Sporadic adenomas coexist
with UC if they are located next (proximal) to the
colitis because UC-related dysplasia does not develop
from non-inflamed epithelium. UC associated ade-
noma-like DALMs were classified as lesions that were
located within histologically proven areas of colitis
and were associated with either synchronous or
metachronous flat dysplasia or adenocarcinoma [35].

A number of clinical, histologic and molecular fea-
tures have been studied to help make a distinction
between DALM and SA:
1. patients with non-adenoma-like DALM are more

likely to be younger and have a longer duration of
disease, more extensive disease, and larger lesions
[36].

2. Lesions that appear endoscopically as adenomas
(pedunculated or sessile) rather than having other
characteristics (such as flat, ulcerated, or plaque-



IBD: Cancer Risk and Surveillance 47

like appearance), even if found within an area of
histologic colitis, may have a favourable progno-
sis with endoscopic removal and close follow-up
[35, 37, 38].
In addition to the clinical and histologic features

described above, several molecular markers have
been proposed for distinguishing DALM from SA.
Two of these are beta catenin and p53 [39–40]. Beta
catenin is a cell membrane protein that accumulates
more frequently in the nuclei of cells within sporadic
colon cancer as compared to DALM. Mutations with
p53 (a tumour suppressor gene) occur more fre-
quently in DALM than sporadic adenomas. Several
studies have provided evidence that p53 polymor-
phism at codon 72 (Arg and Pro alleles) may be asso-
ciated with a high risk of malignancies. A recent
study investigated Arg72Pro polymorphism in UC
and found that p53 Pro homozygosis was more fre-
quent in patients who had a continuous disease and,
therefore, may also favour the progression from dys-
plasia to colon cancer [41].

The predictive value of dysplasia has been studied
in UC. Although dysplasia is a marker for future or
concurrent malignancy, it can also regress or remain
stable for long periods. Most patients with dysplasia
do not have cancer and dysplasia is absent in the
colonic regions distant from the malignancy in
25–30% of patients [42-43].

The association between dysplasia and CRC in CD
appears to be similar to that in UC. Dysplasia is pres-
ent in 83% of patients diagnosed with CRC, and dys-
plasia distant from the cancer is found in 23–70%. In
contrast, dysplasia is much less common in colecto-
my specimens of patients with CD than without CRC,
and has occurred in only 2% of the specimens in one
series [44–45].

Interpretation of biopsy samples may be con-
founded by interobserver variation in the recogni-
tion and grading of dysplasia. A uniform terminolo-
gy for dysplasia in IBD has been proposed [29]. The
classification categories histology as:
1. negative.
2. Indefinite (with subgroups of probably negative,

unknown, and probably positive.
3. Positive (with subgroups of low grade and high-

grade dysplasia).
Dysplasia may be difficult to distinguish from

inflammation and regeneration on histologic sec-
tions. As a result, the presence of dysplasia should be
confirmed by an experienced pathologist. The crite-
ria for dysplasia stress the uniform clonal nature of
dysplastic changes, which affects equally all parts of
the crypt and surface epithelium. In contrast, regen-
erative changes are usually most prominent at the
base of the crypts and show evidence of maturation
as they migrate toward the crypt surface.

Other architectural and cytological abnormalities
seen in regards to dysplastic epithelium include [29]:
increased epithelium proliferation and mitoses;
increased epithelial height; branching of crypts;
back-to-back glandular formation; variation in the
size and shape of nuclei; increased nuclear/cytoplas-
matic ratio; altered nuclear polarity globet cells.

Surveillance

Dysplastic epithelium may be a marker for coexisting
malignancy, and provides the rationale for surveil-
lance. The optimal surveillance strategy remains con-
troversial [45]. Surveillance colonoscopy in IBD is
advocated for early diagnosis of neoplasia, but is
imperfect because some patients develop cancer
despite surveillance. In effect, a few reports have
shown conflicting results and these studies suggest
that surveillance leads to the detection of early-stage
cancer in only a minority of patients and a significant
number of patients develop cancer at an advanced
stage despite surveillance.

The American Gastroenterological Association
(AGA) recommends that colonoscopic surveillance
should begin after 8 years in patients with pancolitis
and 15 years in patients with colitis involving the left
colon. Colonoscopy should be repeated every 1–2 years.

The American College of Gastroenterology (ACG)
recommends annual surveillance colonoscopy begin-
ning after 8–10 years of disease. Multiple biopsies
should be obtained at regular intervals. The finding
of definite dysplasia is an indication for colectomy.
Patients whose biopsies are indefinite for dysplasia
should undergo repeat surveillance colonoscopy at a
shorter interval.

The American Society for Gastrointestinal
Endoscopy (ASGE) recommends that patients with
UC who have pancolitis should begin surveillance
colonoscopy after 8 years of disease. Four biopsies
should be obtained every 10 cm from the cecum to
the rectum. In addiction, any suspicious lesions or
masses should be biopsied. Colonoscopy should be
repeated every 1–3 years. The finding of carcinoma
or high-grade dysplasia is an indication for colecto-
my. Colectomy is also indicated for any degree of
dysplasia associated with lesion or mass. However, in
patients in whom colectomy is not feasible or is unac-
ceptable, frequent surveillance, every 3–6 months, is
considered an acceptable alternative. For patients
with left-sided colitis, the ASGE recommends that
surveillance should begin after 15 years of disease.
Surveillance is not indicated in ulcerative proctitis. In
CD, the risk of colorectal cancer is increased only in
regard to Crohn’s colitis. Surveillance colonoscopy
and biopsy for dysplasia should be offered to patients
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with longstanding disease. Furthermore, a reduction
in mortality due to surveillance has not yet been
established.

On the other hand, prophylactic colectomy is a
method to prevent the development of CRC in IBD.
The development of the stapling of the ileal pouch-
anal anastomosis with preservation of the anal tran-
sitional zone is an important advancement in surgi-
cal treatment, but remains controversial because of
concerns about the potential risk of dysplasia and
cancer. The risk factor for carcinoma is inflammation
in the small intestinal and rectal mucosa. Pouchitis is
the most frequent late complication and clearly relat-
ed to a worse outcome. The etiology of pouchitis
remains unknown. Possible causes are fecal stasis
resulting in bacterial overgrowth and infection [46],
microbial imbalance [47], production of volatile fatty
acids, ischemia [48], oxygen-free radical injury [49],
nitric oxide [50] and deprivation of short chain fatty
acids [51]. Penna et al. [52] reported a strong corre-
lation between primary sclerosing cholangitis and
pouchitis, suggesting a common link in their patho-
genesis. Teixeira et al. [53] showed that pouchitis was
more frequent in patients with extra-intestinal mani-
festations. Acute pouchitis was more frequent than
chronic pouchitis described by others.

Conclusion

In conclusion, patients with UC who undergo an ileal
anal pouch operation also require surveillance. More
recent research has focused on the chemoprevention
of CRC in IBD using aminosalicylate (5-ASA) prepa-
rations. Several retrospective correlative studies have
suggested that the long-term use of 5-ASA in IBD
patients may significantly reduce the risk of develop-
ment of CRC. Moody et al. [54] demonstrated that
patients with UC who did not comply with 5-ASA
therapies were significantly more likely to develop
CRC than their counterparts. Eaden et al. [55] found
that regular 5-ASA therapy reduces cancer risk by
75% in IBD patients. Mesalazine at a dose of 1.2 g/day
or greater reduced CRC risk by 91% compared to no
treatment and was also supportive when taken at
lower doses. They concluded that the benefit of regu-
lar consumption of 5-ASA was equal to frequent vis-
its to a hospital physician.
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Introduction

Bowel disturbances in patients with inflammatory
bowel disease (IBD) range from abdominal pain,
tenesmus, diarrhea, rectal bleeding and passage of
mucus. Intestinal pseudo-obstruction and toxic
megacolon can occur as frightening complications of
either ulcerative colitis (UC) or Crohn’s disease (CD).
Altered small and large intestinal motility patterns are
a possible cause of the spectrum of symptoms of
which patients complain [1]. Little is known about
motility alterations in IBD and, most of all, how
important they are in determining the patient’s symp-
toms. Presumably, interactions between epithelial
transport and abnormal motor activity are the key
mechanisms. The disparity between severity of symp-
toms and degree of inflammation and small hard
stools often passed with blood and mucus suggest a
contribution of gut dysmotility to clinical features.
Evidence of altered gut motility have been reported as
being not only confined to the lower gut, but also to
the small intestine, stomach and gallbladder [2, 3].

Patients with IBD generally experience periods of
active disease followed by resolution of the mucosal
injury and healing. This may be followed by a period of
inactivity or quiescence that is interrupted by an acute
relapse, the most frequent symptom of which is diarrhea.
Impaired colonic absorption and/or increased secretion
of fluids may partially explain liquid diarrhea [4].

Factors that might be involved in dysmotility
include changes in the smooth muscle cell function,
changes in innervation or variations in the sensory
components. Herein, we try to give an overview of
what has been discovered so far on motility modifi-
cations in patients with inflammatory bowel disease
and in animal models.

Human In Vivo Studies

Colonic Motility

Studies on colonic motility in IBD patients date back
decades and provide conflicting results. The discrep-

ancies reflect differences of study design, pressure
sensors and patients selection [5]. Diarrhea may
partly be explained by changes in mucosal secretory
and absorptive functions, but some authors also sug-
gest that alterations in colonic motility may also con-
tribute to increased urgency and frequency of defeca-
tion in patients with ulcerative colitis. The cause of
diarrhea could be identified in an excessive propul-
sive activity [6, 7], or in rectosigmoid inflammation
rather than by rapid transit [8]. The disease is often
associated with right-sided constipation and left-
sided diarrhea [9], reflecting proximal colonic stasis
with rapid transit through the rectosigmoid region
[8]. The paradoxical slowing of transit in the small
intestine and proximal colon seem to be consequen-
tial to an increased sensitivity to normal colonic con-
tents which delays transit [10]. Clinical studies sug-
gest that active inflammation is accompanied by a
reduction in contractile activity in the diseased area
and it seems that a decrease in segmental contrac-
tion, which normally slows down movement of
colonic contents, would exacerbate diarrhea by
allowing rapid forward movement of the bowel con-
tent. Prolonged recordings of colonic motility show a
circadian variation characterized by a marked reduc-
tion of contractile activity at night [11, 12] and
increased non-propagating contractions after eating
[13] in healthy subjects. Different studies in patients
with UC reported either a reduced or an exaggerated
postprandial colonic response [14]. A simultaneous
study of postprandial colonic motility and transit
measured by scintigraphy in patients with UC
showed a decreased contractility and an increased
low-amplitude propagating contractions in patients
compared to healthy controls, while transit had a
variable pattern [10]. A diminished colonic contrac-
tile response to meals has been recently confirmed by
a study that examined the effect of ulcerative proc-
tosigmoiditis on motor functions of an uninflamed
segment of descending colon, whereas fasting motil-
ity was increased [15]. Colonic compliance was unaf-
fected by these changes, suggesting that modifica-
tions occur in physiological responses, and not in
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intrinsic wall properties. Moreover, the same authors
assessed the effect of nicotine on colonic motor func-
tions, without drawing any conclusion on a beneficial
role of nicotine on motility, since low doses did not
have any effect on transit or motor function. To over-
come the limits of short-time period studies, other
authors evaluated colonic motor activity by means of
24-h manometry [16] in patients with active UC,
diarrhea-predominant irritable bowel syndrome
(IBS) patients and healthy controls. Patients with
IBD and IBS had increased high and low-amplitude
propagated activity, suggesting that an increased
propulsive contractility is responsible for diarrheal
states. Most of the studies published in literature
have been performed in patients with UC, since stud-
ies in patients with CD are limited by the access in the
small intestine. There is evidence of altered interdi-
gestive motility in the small intestine in the majority
of patients studied with inactive and uncomplicated
disease [2]. This may result in changes in orocecal
transit that could lead to the bacterial overgrowth
[17] present in 23% of unselected patients with CD,
which is associated with a prolongation of orocecal
transit time (OCTT). Other authors describe a
delayed OCTT in 75% of patients: both delayed
OCTT and small-bowel bacterial overgrowth may be
clinically relevant in CD, not only because of the con-
tribution to symptoms but also because of the possi-
ble negative influence on the releasing of the drug in
slow-release drug formulations. Small-intestinal
transit time is significantly shorter in ileocecal-
resected patients, which might influence small-intes-
tinal pH and transit time. An ileocecal resection
might, therefore, affect the delivery of active drugs
from tablets with pH-dependent delivery [18].

Gallbladder motility has also been evaluated since
patients with CD have an increased risk of develop-
ing gallstones. Fasting gallbladder volume is
decreased in patients with large-bowel involvement
or after ileocecal resection, whereas postprandial
motility seems to be unaffected [19]. Impaired gastric
emptying was found in a subgroup of CD patients
who complained of mild upper gut symptoms such as
bloating, early satiety and abdominal distention and
in those with localization restricted to the colon [3].
The impact of psychological, physical, and immuno-
logical stressors on gastrointestinal secretion, motili-
ty, epithelial permeability, and inflammation is now
thoroughly documented, and stress has a major
influence on digestive diseases [20]. Psychological
stress is one environmental factor which has long
been reported as having a relationship with activity
in IBD. Psychological (dichotomous listening tests,
stressful interviews) and physical (cold hand immer-
sion) stress modulates gut function by enhancing
colonic motor activity [21]. Dichotomous listening

tests and cold pain stress have also been shown to
increase jejunal water and sodium and chloride ion
secretion [22].

Data suggest that stress-induced alterations in
gastrointestinal inflammation may be mediated
through changes in the hypothalamic-pituitary-adre-
nal axis function and alterations in bacterial-mucos-
al interactions, and via mucosal mast cells and medi-
ators such as corticotrophin releasing factor. A
recent report indicates that the intestine produces
the same stress peptides that are present in the cen-
tral nervous system [23]. In particular, a bacterial
toxin that is the principal cause of antibiotic-induced
colitis and diarrhea, results in the local generation of
stress peptides that regulate the transit of digested
material through the intestine under normal condi-
tions and mediate inflammation without involving
the central nervous system. This intrinsic stress
response mechanism may contribute to disorders
such as IBD and IBS, for which stress exacerbates the
symptoms. For a more comprehensive review, the
reader is referred to a detailed paper review that
explores the recent advances on the pathogenic role
of psychological stress in IBD [24].

Anorectal Motility

Most of the studies on anorectal motility yielded dif-
ferent results, depending on the activity of disease,
especially in the rectums of patients with ulcerative
colitis. Reduction of anal sphincter pressures in
active colitis may contribute to episodes of fecal
incontinence in some patients; however, overall, rest-
ing and squeeze pressures are similar in patients,
irrespective of disease activity [9]. Rectal inflamma-
tion seems to be responsible for the augmented sen-
sitivity to air-filled balloon distention [7, 26] or to
rectal saline infusion [5], as well as decreased rectal
compliance and higher contractility, suggesting that
symptoms of urgency of defecation and fecal inconti-
nence may be due to a hypersensitive, hyperactive,
and poorly compliant rectum [9]. The role of acute
inflammation on rectal motility and sensory percep-
tion are corroborated by data showing that, despite
decreased rectal compliance in active and quiescent
disease [7], only patients with active UC are hyper-
sensitive to distention compared to controls and
patients during remission [9]. The increased rectal
sensitivity in active colitis is associated with a
marked decrease in rectal compliance, which is
reduced in active disease, suggesting that reduced
rectal size is due to loss of distensibility. Moreover, in
patients, lower rectal volumes are required for initi-
ating sustained anal relaxation than in controls and
continence is threatened in the absence of a strong
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external anal sphincter contraction that counterbal-
ances the prolonged sphincter relaxation. From these
conflicting data, it is not clear whether rectal inflam-
mation or decreased compliance are responsible for
augmented sensation, or whether symptoms (e.g.,
abdominal pain) commonly present during flares
depend on the inflammation grade of the mucosa. In
order to shed light on this, some authors evaluated
the rectosigmoid perception to balloon distention in
patients with mild UC, patients with IBS and controls
[27]. They found that despite mild rectal mucosa
inflammation and similar mechanoelastic properties,
patients with UC were hyposensitive to balloon dis-
tension compared to the other groups. Another inter-
esting point was that repeated rectosigmoid stimula-
tion induced hypoalgesia in more than 50% of the UC
patients, as compared to the hyperalgesia detected in
IBS patients [28]. The authors concluded that per-
sistent peripheral irritation is associated with activa-
tion of counter-regulatory antinociceptive mecha-
nisms which produce endogenous analgesia, and that
acute symptoms during disease exacerbation are par-
tially related to transient inflammatory mucosal
events resulting in sensitization of visceral afferent
pathways.

The different perceptual responses to rectosig-
moid stimuli between mild chronic inflammatory
and functional disease are confirmed by different
regional activation (i.e., greater activation of lim-
bic/paralimbic circuits in IBS and inhibition of these
circuits by the right lateral frontal cortex in UC and
controls) in cerebral PET studies [29].

Alterations of anorectal functions are not confined
to UC, but are also recognizable in CD. A linear rela-
tionship between the degree of proctitis and the rec-
tal maximal tolerated volume is observed in patients
with CD involving the rectum [30]. Impairment of
anorectal functions (i.e., lower anal resting and
squeeze pressures, lower wave amplitude and fre-
quency, altered perception and reduced compliance)
is documented not only in simultaneous endoscopic
and histologic lesions of the disease, but also in
patients with sole microscopic lesion [31]. Moreover,
in the absence of macroscopic anorectal disease,
some alterations, specifically absence of rectoanal
inhibitory reflex and hyposensitivity to rectal balloon
distension, could be due to alterations in the enteric
nervous system [32].

Another study evaluating visceral sensitivity in
patients with ileal Crohn’s disease presented evi-
dence for reduced pain sensitivity, possibly related to
descending bulbospinal inhibition of sacral dorsal
horn neurons in response to chronic intestinal tissue
irritation [33]. The presence of a hyposensitive rec-
tum in CD was already observed by some authors
years ago, where almost half of patients with a nor-

mal looking rectum could tolerate higher volumes of
distension without reporting discomfort as opposed
to healthy controls [30]. It is likely that a certain type
of inflammation may reduce pain sensitivity by the
production of endorphins at the seat of the injury
[34]. In contrast to previously reported results, some
data indicate that patients with CD limited to the
ileum or colon, exhibit increased resting pressures in
conjunction with rectal hypersensitivity, indicative of
a potential role in the pathogenesis of fissures [35].

Human In Vitro Studies

The mechanisms underlying this colonic dysfunction
are poorly understood, but may involve changes in
smooth muscle contractility, enteric neurotransmis-
sion or afferent sensory input from the bowel wall. It
is well recognized that inflammation is associated
with alterations in mucosal and motor function in
both the small intestine and the colon and that
colonic motility varies with disease activity. As
inflammation progresses, there are changes in the
profile of the inflammatory/immune cells and associ-
ated mediators that may directly or indirectly affect
smooth muscle contractility. Early clinical studies
report both hypermotility and hypomotility in ulcer-
ative colitis patients. Moreover, UC patients exhibit
changes in the frequency of spontaneous contrac-
tions that vary with the duration of their disease. A
number of studies have attempted to determine
whether neurotransmission and neuromuscular
function is altered in the colonic tissue of IBD-affect-
ed patients. The intrinsic properties of the circular
muscle from patients with UC show few differences
from those of healthy control subjects, but electrical-
ly or agonist-stimulated contraction are reduced [36,
37]. Altered motor function measured In Vitro may
be evident through alterations in the cholinergic
function or neurokinin (NK) receptor-mediated con-
traction in the smooth muscles in UC [38]. Extrinsic
sensory neurons in the gut contain neurotransmit-
ters such as calcitonin gene-related peptide (CGRP)
and substance P (SP). Both have been implicated in
the effects of colonic distension and capsaicin appli-
cation to the colon and are considered to have an
important role in normal digestive, secretory and
motor functions in the gut [39, 40]. There is also
strong evidence implicating sensory neuropeptides
in the functional development of gastrointestinal
inflammation, particularly in IBD [41]. Elevations of
substance P (SP) peptide levels and immunoreactivi-
ty [42-43], and upregulation of receptors for SP and
its mRNA [44, 45], influence inhibitory nerves
including nerves containing vasoactive intestinal
peptide (VIP). Reduction in excitatory transmit
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including SP [46] and altered NK-2 receptor-mediat-
ed contraction occur in IBD-affected colon [47].

Selective impairments in tachykinin and CGRP-
mediated colonic motility are manifest in inflamma-
tory bowel disease In Vitro [48]. Data show a reduc-
tion in motility in patients with active disease. In
Vitro, there is evidence of impaired contractility of
smooth muscle from UC patients, suggesting the
physiological release of an inhibitory neurotransmit-
ter [36]. There is a large neural inhibitory component
to responses from inflamed tissue and these respons-
es could be blocked through the inhibition of nitric
oxide synthase (NOS), implicating nitric oxide (NO)
as the mediator [49]. The role of NO in the patho-
physiology of IBD is controversial. An immunoblot
of biopsies revealed significant elevation of nitric
oxide synthase isoform (iNOS) in active UC com-
pared to uninflamed sites [50, 51], whereas in
patients with CD, no significant changes were detect-
ed [52].

Recently, using a new investigative tool (chemilu-
minescence technique by means of a tonometric bal-
loon), some authors detected higher rectal luminal
levels of NO in IBD patients compared to IBS and
healthy controls [53]. Nicotine appears to reduce cir-
cular muscle activity, predominantly through the
release of NO that appears to be upregulated in active
ulcerative colitis [54].

There is an increase in NO synthase activities in
the nerve of the myenteric plexus as well as in
smooth muscle cells in the colon in UC [55]. A report
evaluating expression of the inducible isoform of
nitric oxide synthase (iNOS) in UC suggested
increased production of this inflammatory enzyme in
the muscle layers of the colon and implicated the
resultant nitric oxide as the mediator of the reduced
contractility and consequent toxic megacolon [56].

One of the mechanisms responsible for the motil-
ity dysfunction observed in patients with UC could
be due to increase level of cytokines (i.e., IL-1 beta)
through production of hydrogen peroxide (H2O2)
[57]. In UC, the mucosa releases IL-1beta, H2O2, and
NO [58], and H2O2 is also produced in the muscle
layer of UC [59], which may contribute to the
impaired Ca2+ release and altered sigmoid muscle
contractility. In both human and animal models of
colitis there appears to be a relationship between
altered colonic motility and abnormal local release of
various inflammatory mediators of which
prostaglandins such as PGE2 are of considerable
importance [60, 61]. There is evidence of increased
synthesis of prostaglandin (PGE2) in the rat myen-
teric plexus after appropriate cytokine stimulation
[62] and also in the rectal mucosa of patients with
active IBD [63].

Gastrin releasing peptide (GRP) receptor expres-

sion is decreased in the inflamed and non-inflamed
colon of CD, while that is not the case in UC [64]. The
cell types involved in the altered motor pattern
include interstitial cells of Cajal [65], which are dam-
aged and presumably contribute to altered motility.
In tissues from Crohn’s disease patients, the density
of interstitial cells of Cajal is reduced throughout the
tunica muscularis, suggesting that the disturbance of
intestinal motility that occurs in patients with CD
may be a consequence of the loss of or defects in spe-
cific populations of interstitial cells of Cajal within
the tunica muscularis [66]. Hypersensitivity to
cholinergic stimulation has been demonstrated in the
colonic smooth muscle from patients with UC and it
may result from increased calcium release from
intracellular stores [67].

Animal in Vivo and in Vitro Studies

As already described, the mechanisms of altered
motility in IBD are unclear but may reflect changes in
the axon/smooth muscle cell relationship and data
suggest that the enteric nervous system (ENS) has an
important role in the motility defects [68]. A limita-
tion in understanding the etiology of IBD is that few
animals spontaneously develop colitis and several
animal models, particularly the hapten 2,4,6-trini-
trobenzenesulfonic acid (TNBS) in ethanol have been
used to produce an acute inflammation that pro-
gresses over several weeks to a chronic stage that is
morphologically similar to Crohn’s disease. Data in
animal models are controversial. Measurements of In
Vivo motility patterns in dogs during acetic acid-
induced ileitis showed that inflammation increased
the frequency of giant migrating contractions and
decreased the frequency of migrating motor com-
plexes and tone [69, 70]. A study evaluating colonic
motor response to a meal in acute colitis dogs
showed an absence of motor response of the colon to
a meal and increase in the postprandial frequency of
giant migrating contractions associated with an
increase in defecation frequency [71]. Data suggest
that both the initial inflammation and recurrence of
active disease induce a transient increase in contrac-
tile amplitude and duration and the effects of repeat-
ed episodes of acute inflammation (i.e., successive
applications of TNBS in rats) have a different impact
on spontaneous contractions of colonic circular
muscle compared with a single TNBS application
[72]. Acute inflammation of the colon significantly
promotes the amplitude and duration of sponta-
neous contractions likely due to loss of NO control or
to changes in excitatory neurotransmitters such as
acetylcholine (Ach) [72]. Whereas, other data suggest
that propulsive motility is reduced, since in rats with
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acute dextran sulfate sodium (DDS)-induced colitis,
there was a reduced frequency of colonic giant
migrating contractions in the proximal and middle
colon [73] and reduced pellet propulsion In Vitro in
isolated distal colon from TNBS-treated guinea pigs
[74].

Many of the contractile abnormalities of muscle
from animal models of colitis appear to be due to
muscle specific defects, or alterations in signal trans-
duction mechanisms rather than plasticity of the
innervation of the muscle [75–77]. Indeed, morpho-
logical studies of canine colon suggest that NO is a
crucial mediator in the communication between
interstitial cells of Cajal, enteric inhibitory nerves,
and smooth muscle in the generation of spontaneous
contractions [78]. Impaired nitric oxide synthase
(NOS) activity in nerves seems to be implicated in the
reduced ability of smooth muscle to relax in colitis
induced by dextran sulfate sodium in rats [79]. Mod-
ifications in excitatory reactions are illustrated by
data showing an increased response to ACh and sub-
stance P during acute inflammation, an effect attrib-
uted to a loss of neural inhibition (i.e., NOS activity),
rather than an increase in excitation, resulting in
enhanced contractile amplitude [80].

The initial inflammation induces a long-lasting
alteration in the frequency of spontaneous contrac-
tions, which suggests a remodeling of the interac-
tions between smooth muscle and nerves. In TNBS
colitis in the rat, it has been recently demonstrated
that a loss of intrinsic axons is an early event in coli-
tis and, although reversed by axonal proliferation,
transient denervation may promote circular smooth
muscle cell hyperplasia [81].

Specifically, chronic inflammation reduces
smooth muscle contractility [80], and the thickening
of the smooth muscle evident at 7 days post TNBS is
consistent with reports of smooth muscle hyperpla-
sia and hypertrophy in animal models [82] and in
IBD patients [83].

In experiments with injections of indomethacin in
rats, which induces inflammation, during the active
phase there is a decrease of motor activity related to
bacterial translocation [84]. The initial intestinal
hypomotility seems associated to inhibitory effects of
nitric oxide due to the increased levels of inducible
NOS isoform, since after the administration of selec-
tive iNOS inhibitors, a reaction of hypermotility
occurs. Nematode infection leads to direct effects of
Th2 cytokines such as myocyte hypertrophy and
hypercontractility similar to that seen because of
exposure to IL-4 and IL-13 and is thought to be part-
ly due to the signal transducer and activator of tran-
scription factor STAT-6 in the affected myocytes,
which is necessary for the effect of Th2 cytokines
[85]. The impact of chronic inflammation on muscle

contractility has been examined after 12 weeks of
infection with Schistosoma mansoni in mice [86] and
pigs [87]. The infection in the mice caused small
intestinal hypercontractility on one side, that seemed
to be due to increased postjunctional myocyte
responsiveness to a released transmitter and a slow
transit on the other side [86]. In the pigs, the severity
of infection was inversely correlated with VIP
immunoreactivity and directly correlated with SP
and neuronal nitric oxide synthase (nNOS) levels
[88].

In summary, as already stated, several factors con-
tribute to alteration of muscle contractility. Some
changes are due to prereceptor mechanisms, causing
a reduced release of non-adrenergic, non-cholinergic
inhibitory transmitters that diminish contractility
and relaxation of the non-inflamed fundus in TNBS
ileitis in rats. In fact, changes in muscle function are
not limited to the region of the inflamed gut [89, 90]:
noradrenaline and acetylcholine are reduced not
only in the inflamed, but also in the unaffected seg-
ment in TNBS colitic rats. The reduced release of
neurotransmitters during colitis can be explained by
increased presynaptic inhibition of neurotransmitter
release, either by augmented α2-adrenoceptor
expression or by enhanced release of histamines
from mast cells and elevated levels of cytokines such
as IL-6 [91]. As well as in humans, stress has effects
on the GI tract in animals. Gastrointestinal transit is
differently affected by stress, varying from region to
region: specifically the orocecal and colonic transit
was accelerated, while gastric emptying was delayed
[92].

Acute tissue irritation with chemical irritants such
as turpentine, acetic acid, formalin, or zymosan
induces visceral hyperalgesia in animal models of
acute colitis, mediated by the activity of spinal N-
methyl d-aspartate (NMDA) and non-NMDA recep-
tors, as well as in rats treated with TNBS there is an
enhanced visceromotor response to colorectal dis-
tension [93].

The reduced contractile activity in IBD [94] may
be the result of altered serotonin (5-HT) availability
(increase 5-HT availability and decrease 5-HT reup-
take), likely due to desensitization of 5-HT receptors.
These data suggest that abnormal 5-HT signaling at
the afferent limb of intrinsic and extrinsic reflex
pathways, due to increased 5-HT availability, could
contribute to changes in gut function and sensitivity
in the inflamed bowel [95].

Study in Ileal-Pouch Anal Anastomosis (IPAA)

Very few studies have described motor pattern in
patients with IBD after surgery and with IPAA in par-



56 B. Salvioli, G. Bazzocchi

ticular. In a study of some years ago [96], our aim was
to determine whether a meal induces specific motor
patterns in longstanding IPAA. Nine patients (6M,
3F) aged 35–58 (median 49) years were studied 1–10
(median 6.8) years after ileostomy closure. Two had a
W-pouch and seven had a J-pouch. None of the
patients showed endoscopic findings of pouchitis;
daily bowel movements were 2–6 (median 4.6). After
at least 12 h of fasting, an 8-channel perfused catheter
with an open central lumen was placed by means of a
guide-wire inserted during a regular colonoscopy.
Recording ports, 15 cm apart, were positioned such
that four were in the proximal small bowel, three in
the reservoir and one on the internal anal sphincter.
After at least 1 h after colonoscopy, we recorded
pressure signals for 120 min before the ingestion of a
1 000-Kcal meal with 40, 30 and 30% of lipids, pro-
teins and carbohydrates respectively. Postprandial
recording continued for a further 60 min. Small
bowel and pouch contractile activity was character-
ized at rest by sequences of large, isolated contrac-
tion waves. Phase III of MMCs were recorded in 7
patients. However, they were not followed by quies-
cence phases (Phase I), entering the rhythmic con-
traction sequence. In two cases, MMCs propagated
into the reservoir resulting in IAS relaxation (Fig. 1).
A meal induced an immediate increase in amplitude
and frequency of motor waves creating clusters of
multiphasic contractions. The global motility index
(area under the curve) in the ileoanal pouch
increased from 397–794 (mean 590) and from
479–756 (mean 582) mm Hg-min/60 min in the two

fasting periods to 621–1 710 (mean 863) postprandi-
ally (p<0.04; Wilcoxon test for matched pairs). We
concluded that: (1) the fasting activity is not charac-
terized by the typical sequences of the interdigestive
motor activity in patients with longstanding ileoanal
pouch; (2) the presence of altered MMC phases sug-
gests that motor activity in the proximal small bowel
is modified as a result of reservoir creation; (3) a
meal induces significant changes in motor activity in
the ileoanal reservoir, suggesting that “colonic”
motility patterns arises in the most distal tract of the
gut.

Conclusions

Evidence in the literature reports motility abnormal-
ities in patients with inflammatory bowel disorders.
Many of the symptoms reported by patients derive
from alteration in gut physiology. The mechanisms
of this dysmotility are uncertain but different factors,
either direct or indirect, of muscles and nerves can
produce alteration of gut functions through the
involvement of endocrine and neural networks.

We can summarize that entry of new ingesta into
the colon during the postprandial period stimulates
enteric mechanisms to initiate an excessive number
of both high and low-amplitude propagating con-
tractions. The decreased contractile function of the
smooth muscle further helps acceleration of propul-
sion by decreasing segmental contractions and allow-
ing forward movement of the colonic contents with-

Fig. 1. One hour multilumen
manometric recording in
patients with ileal pouch-anal
anastomosis during fasting.
Four recording ports were
placed in the afferent ileal tract
(I), three recording ports were
in the pouch (P) and one in the
proximal anal canal (IA). Phase
II motor pattern was abruptly
interrupted simultaneously in
all the recording sites: it was
replaced by MMC phase 1-like
motility for about 15 min. Dur-
ing this complete quiescent
period, a phase III-like motor
complex was recorded at the
most proximal pouch level (P1):
at the same time, relaxation of
the internal anal sphincter
occurs (IA). Phase II-like motil-
ity and basal anal tone resumed
simultaneously in all the record-
ing channels
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out impediments. The anorectal region is character-
ized by increased sensitivity to distension and
reduced compliance
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Introduction

Inflammatory bowel disease (IBD) mainly affects the
gastrointestinal system but is associated with various
chronic diseases of other organs that are jointly
called extraintestinal manifestations (EIM). In some
of these disorders, onset and clinical manifestations
are associated with the course of the intestinal dis-
ease while in others they are independent of the
intestinal disease. The former include peripheral
arthritis, erythema nodosum or aphthous ulcers and
episcleritis; the latter are pyoderma gangrenosum,
uveitis, spondylarthropathy and primary sclerosing
cholangitis (PSC). Other extradigestive-associated
diseases are represented by gallstones and
nephrolithiasis. Non-disease-specific complications
such as amyloidosis, osteoporosis and thromboem-

bolic complications are also common [1] (Table 1).
EIM are more common when the colon is inflamed,
i.e. in patients with Crohn’s disease (CD) of the colon
rather than small bowel involvement. EIM can
involve many organs, such as the skin, joints, eyes,
liver/biliary system and kidney. They significantly
influence morbidity and mortality of bowel disease,
so their treatment is of major importance in the
course of the intestinal disease [2].

Pathogenesis

Just as the pathogenesis of IBD is the result of a
genetic predisposition due to an altered mucosal bar-
rier and disrupted immune system in response to
environmental antigens, the development of EIM is
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Table 1. Extraintestinal manifestations of inflammatory bowel disease (IBD)

Musculoskeletal
Arthritis: ankylosing spondylitis, isolated joint involvement
Hypertrophic osteoarthropathy: colitic type, clubbing, periosteitis, metastatic Crohn’s disease
Miscellaneous: osteoporosis, aseptic necrosis, polymyositis

Skin and mouth
Reactive lesions: erythema nodosum, pyoderma gangrenosum, aphthous ulcers, vesiculopustular eruptions, necrotizing
vasculitis
Specific lesions: fissures and fistulas, oral Crohn’s disease, drug rashes
Nutritional deficiency: acrodermatitis enteropathica (Zn), purpura (vitamins C and K), glossitis (vitamin B), hair loss and
brittle nails (protein)
Associated diseases: vitiligo, psoriasis, amyloidosis, epidermolysis bullosa acquisita

Hepatobiliary
Specific complications: primary sclerosing cholangitis and bile duct carcinoma
Associated inflammation: autoimmune chronic active hepatitis, pericholangitis, portal fibrosis and cirrhosis, granuloma
in Crohn’s disease
Metabolic: fatty liver, gallstones associated with ileal Crohn’s disease

Ocular
Uveitis (iritis), episcleritis, scleromalacia, corneal ulcers, retinal vessel disease

Metabolic
Growth retardation in children and adolescents, delayed sexual maturation
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also multifactorial (Fig. 1). Though pathogenesis of
these manifestations has yet to be clearly understood,
it seems to be immunologically mediated and proba-
bly involves an autoimmune process. Studies on fam-
ilies support a role for genes in the expression of
EIM. The high prevalence of autoantibodies such as
perinuclear antineutrophil cytoplasmic antibodies
(p-ANCA) in PSC is suggestive of humoral immuni-
ty. Many studies have demonstrated that ulcerative
colitis (UC) patients have other associated autoim-
mune diseases more often than normal individuals
or CD patients, thus supporting the role of immunity
[3]. In a large population study conducted in Sweden,
21% of patients with UC had EIM that were found
correlated with the extent of colonic involvement.
Genetic susceptibility was also supported by the
higher prevalence of extracolonic manifestations in
familial UC [4]. Moreover, the positive effect of
immunosuppressants on many EIM substantiates the
hypothesis that immunity has a major part to play.

Many humoral and cellular abnormalities have
been found in patients with IBD [5]. The process
leading to EIM is little known, but the inflamed
colonic mucosa is probably the source of the immune
responses in the other organs [6, 7]. Studies on rat
models have pointed to the importance of mucosal
barrier dysregulation and the crucial role of enteric
bacteria in the onset of chronic inflammation of the
colonic mucosa. In the transgenic model of rat
expressing human leukocyte antigen (HLA)-B27,
arthritis and psoriasis develop together with colitis,

but in a germ-free environment, the animals develop
no such colitis or other manifestations, suggesting a
role for cross-reaction between colonic antigens and
joints and the essential role of bacterial flora and
genetic factors in disease induction [8, 9]. As for
humoral immunity, autoantibodies cross-reactive to
both colonic and biliary epithelium have been
demonstrated in patients with PSC and UC. The fac-
tors capable of causing an autoimmune response
include tissue damage, release of sequestered anti-
gens, increased major histocompatibility complex
(MCH) expression, ectopic expression of molecules
and dysregulation of cytokines. Autoantibody pro-
duction may also be triggered by molecular mimicry
[10–12].

The importance of genetic factors in the onset of
IBD with EIM has been demonstrated by familial
studies showing high concordance for EIM in sib-
lings with IBD [13]. In UC, HLA-DRB1*0103 has been
associated with joint and eye complications. P-ANCA
were reported in 59–84% of UC patients and 10–40%
of CD patients; they were also frequent (80%) in cases
of PSC and in 25% of family members of PSC
patients, thus suggesting genetic susceptibility
[14–16]. HLA-B27 is associated with the presence of
spondylitis in UC. Colonic epithelium does not
express class II MCH, but an aberrant expression has
been reported in the inflamed colon of IBD patients,
thus allowing presentation of autoantigens to T lym-
phocytes [17, 18].

Fig. 1. A Proposed model
for the pathogenesis of UC
and extraintestinal mani-
festations based on the dis-
tribution of “shared
autoantigens” (Modified
from [1])
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Joint Manifestations: Arthralgia, Arthritis and
Ankylosing Spondylitis

Peripheral arthralgia and arthritis are the most com-
mon EIM in IBD patients and are mainly reactive.
When the colon is inflamed, the prevalence of joint
manifestations in both CD and UC varies between
26% and 39% whereas in Crohn’s ileitis it is 8%. It has
recently been demonstrated that lymphocytes from
CD patients react with human synovia, thus confirm-
ing the importance of common antigens in the patho-
genesis of these manifestations [19].

Arthritis in IBD is usually pauciarticular and
asymmetrical, and it affects knees, ankles, wrists and
elbows while joints such as the hands and shoulders
are less involved. It has a migratory pattern and is
transient and generally nondeforming although it
may become chronic and erosive in 10% of patients
[20]. The onset of arthralgia usually parallels intes-
tinal disease activity whereas arthritis often develops
independently, and joint manifestations may precede
bowel disease by years [21].

Orchard distinguished between two types of
arthritis: type 1 involves fewer than five joints, is self-
limiting and associated with active bowel disease;
type 2 involves more than five joints and symptoms
persist for several months and independently from
the activity of the underlying bowel disease [22].
There is no increased incidence of HLA-B27 in these
two types. The presence of peripheral arthritis is fre-
quently associated with other EIM, such as erythema
nodosum and uveitis. Common blood markers of
arthritis are difficult to interpret when such joint
involvement is associated with IBD because there are
two different inflammatory events involved. In our
study, we evaluated human serum cartilage glycopro-
tein 39 (HC-gp39) in IBD patients with and without
arthritis. HC-gp39 was higher in IBD patients with
arthritis and correlated with the number of joints
involved. HC-gp39 might be a marker of arthropathy
in IBD and could also be proposed as a disease activ-
ity marker in arthritis associated with IBD [23].

Axial involvement includes sacroiliitis and
spondylitis and affects a smaller proportion of IBD
patients. Its onset is frequently insidious and its
course independent of the bowel disease, making it
indistinguishable from idiopathic ankylosing
spondylitis. The prevalence of axial involvement is
hard to estimate because a large number of patients
with radiographically diagnosed sacroiliitis are
asymptomatic, and it is hard to say how many will
progress to symptomatic disease [24]. In a recent
study, the prevalence of ankylosing spondylitis was
0.9% in UC and 1.2% in CD, but another study
reported rates of 1.6–7% in UC and up to 8% in CD.

Greenstein reported a prevalence of 3.8% in UC and
4% in CD, suggesting lack of predilection for either
disease [19]. In our experience, we analysed 100
sacroiliac joints of 50 IBD patients with inflammato-
ry back pain and found that 14% had no sacroiliac
joint alterations, 38% had minimal alterations, 16%
had monolateral sacroiliitis and 28% had ankylosing
spondylitis. These data confirm the relevance of axial
and peripheral joint symptoms in patients with IBD,
who need to be carefully evaluated [25].

Symptomatic disease has a clinical pattern identi-
cal to that of idiopathic disease. Patients develop low
back pain, especially during the night, followed by
morning stiffness and buttock, chest or neck pain.
The characteristic clinical signs are spine motility
impairment and chest expansion. The main feature
of axial involvement is that its onset and course are
independent of the bowel disease. HLA-B27 has a
high prevalence in ankylosing spondylitis (90%)
while in patients with IBD and spondylitis, its preva-
lence varies from 50–75%. The simultaneous pres-
ence of HLA-B60 and HLA-B44 seems to increase the
patient’s susceptibility to axial involvement [26].

The approach to arthralgia and arthritis type 1 is
to treat the bowel disease flare. Controlling disease
activity with steroids leads to remission of joint man-
ifestations. When arthralgia is independent of bowel
disease activity, however, it should be treated with
paracetamol because nonsteroidal anti-inflammato-
ry drugs may activate and exacerbate the bowel dis-
ease [27]. Type 2 arthritis and ankylosing spondylitis
(the course of which is independent of the bowel dis-
ease) should be treated preferably with sul-
phasalazine. Many studies have demonstrated the
efficacy of this medication in patients with peripher-
al arthritis and, to a lesser degree, in spondylitis –
especially in the long term. The use of methotrexate
and 6-MP seems promising for controlling peripher-
al arthritis and spondylitis. In very severe and resist-
ant cases, infliximab has been used successfully, but
new randomised controlled trials are necessary [28].

Osteoporosis

Osteoporosis is a common skeletal health problem
characterised by low bone mass and bone
microstructural deterioration leading to bone fragili-
ty and susceptibility to fracture. Peak bone mass
depends on many factors, such as nutritional, hor-
monal, genetic and environmental factors. Vitamin D
and calcium absorption, and the consequent
parathormone levels, determine the degree of bone
loss. Low bone mass can derive from a diminished
bone formation/resorption ratio and/or increased
remodeling process. Bone mass is evaluated and
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diagnosed by measuring bone mass density [29].
Bone mass density is measured in many different
ways, but the preferred method is dual energy X-ray
absorptiometry (DEXA), which measures X-ray
attenuation during its passage through bone. This
method is highly sensitive and can evaluate bone
mass in both cortical (radius) and trabecular (lumbar
spine) bone. 

Criteria for assessing bone loss are expressed by
two densitometric parameters, called T and Z scores,
which are standard deviation scores expressed in
relation to reference values for young healthy sub-
jects (T score) and for gender- and age-matched
healthy controls (Z score). A review of studies using
DEXA demonstrated that osteopenia occurs in
40–50% and osteoporosis in 30% of patients with
IBD. Osteoporosis and osteopenia are also reported-
ly more frequent in CD than in UC [30]. A recent lit-
erature review showed that, in uncontrolled studies,
patients with IBD had a prevalence of severe dem-
ineralisation ranging from 18% to 42%. On the other
hand, larger studies including a healthy control
group showed a prevalence of severe bone mass den-
sity reduction in only 2–16% of IBD cases [31, 32].
Bone disease is of relevance in IBD, but most data in
studies on this issue are pooled from IBD clinics, so
the problem may be overestimated. Longitudinal
changes in bone mass in IBD patients were found
much the same as in the general population. 

Osteoporosis in IBD is probably caused by many
factors, such as corticosteroid therapy, inflammatory
cytokines and malnutrition/malabsorption. Dinca et
al. evaluated the frequency and evolution of osteope-
nia in IBD patients and found that a low bone densi-
ty is frequent in both CD and UC but apparently
remains stable in CD. The evolution of bone mass
density suggests that a low bone density is associated
with the pathogenesis of CD whereas in UC, it seems
to be correlated with the effects of corticosteroids
[33].

Corticosteroids are an important cause of bone
demineralisation in IBD patients. They suppress
bone formation through a direct inhibitory effect on
osteoblasts, inhibiting growth factors, increasing
osteoblast apoptosis and accelerating bone resorp-
tion by reducing androgens and oestrogens and
increasing secretion of parathyroid hormone. They
also reduce intestinal calcium absorption and
increase its renal excretion. Corticosteroids cause
osteoporosis in 50% of treated patients, irrespective
of the disease involved. The role of corticosteroids is
hard to distinguish from the role of active inflamma-
tion. Bone loss occurs mostly during the first weeks
of treatment and persists throughout the treatment.
A study has demonstrated a 27% loss of bone mass
density after 1 year of treatment with prednisone [34,

35]. Many studies have demonstrated a direct corre-
lation between corticosteroid treatment and loss of
bone mass density. A recent large population-based
study showed that CD patients with fractures were
significantly more likely to have used corticosteroids
in the previous 2 years than those without fractures.
Patients with CD and osteoporosis were also more
likely to be on steroid treatment and at a higher
cumulative dose than patients without osteoporosis.
New bone formation is also reduced in IBD patients
treated with steroids [36].

Other steroids, e.g. budesonide, are rapidly
metabolised and poorly absorbed by comparison
with standard steroids such as prednisone, but a
recent study by Greenberg et al. demonstrated that
budesonide offered no advantage over low-dose
prednisone in terms of preserving bone mass densi-
ty, possibly due to its more limited effect on inflam-
mation [37]. Steroids are often prescribed for chil-
dren with IBD, and a study on 119 children with IBD
treated with corticosteroids at a dose of more than
7.5 mg/day for 12 months revealed a significant
reduction in their bone mass density. A similar study
reported that bone density of the lumbar spine was
lower the higher the cumulative dose of prednisone.
Other studies found no such bone loss correlating
with concurrent or past corticosteroid intake, howev-
er, and osteoporosis has also been observed in IBD
children who have never been exposed to corticos-
teroids.

Corticosteroids may be responsible for loss of
bone mass, but their use may also be indicative of a
more severe disease - which may be the real culprit
[38]. Therapy with corticosteroids is only one of the
many causes of bone loss in IBD. The inflammatory
condition is characterised by an increase in circulat-
ing cytokines, which increases osteoclast activity.
Tumour necrosis factor (TNF) alpha inhibits
osteoblast differentiation and induces osteoclast dif-
ferentiation, increasing osteoclast survival and
decreasing osteoclast apoptosis. A recent study
demonstrated that the TNF-receptor-based interac-
tion between osteoblasts and osteoclasts is the com-
mon pathway of bone metabolism alteration [39].
Although inflammation itself is an important cause
of bone metabolism alteration, malnutrition is com-
mon in IBD patients due to anorexia, malabsorption,
greater loss of nutrients and increased metabolic
demand. In some patients, calcium and vitamin D are
low due to a poor dietary intake and malabsorption,
and any reduction in these elements that are so
important to bone metabolism may contribute to
bone loss. Some studies on the weekly dietary records
of inactive CD patients showed they had a lower vita-
min D intake (1 µg/day) than the recommended daily
amount of 5 µg/day. Similarly, IBD patients had a
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lower calcium intake than healthy people, and the
active vitamin D levels were found significantly lower
in CD and UC patients than in healthy controls. In
CD patients with extensive ileal disease, bone loss
was related not only to vitamin D deficiency but also
with deficiency of vitamin-K-dependent proteins.
Among these proteins is osteocalcin, the function of
which is dependent on vitamin K; an altered gut
microflora and fat malabsorption can cause vitamin
K deficiency, which contributes to bone mass loss. 

There are several pharmacological options for
treating osteoporosis and, since its course varies in
different patients and is not easily predictable, treat-
ment of the bowel disease itself could be a kind of
prophylaxis against bone disease, as inflammatory
cytokines play an important role in altering bone
metabolism [40]. Among treatment options for
osteoporosis in IBD, hormone replacement therapy
(HRT) has only been evaluated in an open study in
postmenopausal women with CD. HRT has been
shown to stop progression of bone loss in post-
menopausal women and increase bone mass density
in the long term although it does not seem to alter
patients’ fracture rate. HRT could be recommended
in postmenopausal women with CD providing they
have no contraindications, such as personal history
or strong family history of breast cancer. 

Dietary supplementation with calcium and vita-
min D is one of the front-line therapies for prevent-
ing bone loss but is not enough in patients taking
corticosteroids (such as IBD patients). A randomised
controlled trial involving 103 patients comparing cal-
cium (1,000 mg/qd) and calcitriol (0.6 mg/qd)
showed that calcitriol prevented yearly bone loss
from the lumbar spine more effectively than calcium
alone [41]. Another study showed that long-term oral
vitamin D substitution was able to prevent forearm
bone loss in CD whereas in unsupplemented
patients, bone mass density decreased significantly
(7%). Combined calcium (800–1,000 mg) and vita-
min D (800–1,000 IU) intake increased lumbar spine
bone mineral density by 2.2–3.2% in the first year of
treatment.

Calcitonin is a nonsteroidal hormone that directly
inhibits osteoclast activity: its use seems to increase
bone mass by 4–5% and it is now available in nasal
sprays or rectal suppositories. It has not been
approved for glucocorticoid-induced osteoporosis,
however, and there are no published data available
on its efficacy in this IBD patient population [42].

Sodium fluoride has been found to increase bone
mass density in patients with CD, and its effect
increases over 2 years of treatment whereas calcium
and vitamin D supplementation is only beneficial in
the first year of treatment. 

Bisphosphonates are the only effective therapy for

glucocorticoid-induced osteoporosis, and there are
different types of medication that bind tightly to
hydroxyapatite crystals in the bone and inhibit osteo-
clastic bone resorption. Recent meta-analyses
demonstrated that etidronate, alendronate and rise-
dronate increase bone mass density at the hip and
spine in a dose-dependent manner, and their use is
associated with a 30–50% reduction of vertebral frac-
tures. Alendronate and risedronate also reduce rates
of nonvertebral fractures both in women with osteo-
porosis and in adults with corticosteroid-induced
osteoporosis. The efficacy of bisphosphonates
beyond 1 year of treatment and on spinal fractures
remains to be seen, however. Similarly, a recent
review on etidronate demonstrated that it increased
bone mass density in the lumbar spine and femoral
neck, but the beneficial effect was only evident for
vertebral fractures [43].

Adequate use of corticosteroids and agents that
can facilitate their tapering are of fundamental
importance in prevention of osteoporosis in IBD
patients. The latter agents include: mesalamine,
which has been effective in reducing the number of
steroid-dependent CD patients, and azathioprine, 6-
mercaptopurine and infliximab, which are also effec-
tive in reducing the number of steroid-dependent
patients and treating refractory patients. 

Many efforts have been made to reduce the use of
conventional steroids, which should be used while
maximising the use of other effective therapies to
contain the risk of severe osteoporosis and fractures.
Clinical evidence suggests that steroid dosage corre-
lates with bone mass density but not with fracture
risk and that ongoing steroid therapy only worsens
bone mass density in cases of UC. There are scant
data on the reversibility of these effects (only one
small study on patients after colectomy), and topical
steroids apparently offer no advantage because they
may be less effective in controlling inflammation. 

The most important measures in managing osteo-
porosis are treating intestinal inflammation, identi-
fying patients with osteoporosis and promptly start-
ing adequate therapy. Bone mass density measure-
ments can be recommended at diagnosis and repeat-
ed every 2–3 years. In the event of osteopenia, or if
corticosteroids are needed, then preventive therapy
should be considered.

Skin Manifestations

Erythema nodosum (EN) and pyoderma gangreno-
sum (PG) are the most frequent cutaneous manifes-
tations among skin lesions [44]. EN is the most fre-
quent cause of inflammatory nodules in the lower
extremities and is associated with IBD in 11% of
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cases. It occurs more often in UC than in CD, and it
is three to six times more frequent in women than in
men, with a peak incidence at the age of 20–30 years.
There are several conditions associated with EN.

EN develops in parallel with the colitis whereas PG
may be concomitant or subsequent, even developing
years after colectomy [45]. EN is characterised by
sudden onset of multiple, bilateral, symmetrical,
painful, red and warm nodules arising mainly on the
extensor surfaces of the arms and legs. These nodules
are often associated with systemic symptoms, such as
fever, malaise and joint pain. The typical course of
the disease lasts 3–6 weeks, but the residual bruise-
like lesions may last for months. As for the presence
of different EIM in the same patient (i.e. EN, anky-
losing spondylitis and uveitis), there are numerous
hypotheses to explain overlapping syndromes, one of
which is based on the assumption of a common anti-
gen, an isoform of tropomyosin, in the eyes, skin and
joints. The likely aetiology is a hypersensitive
response due to deposition of immune complex in
and around venules in the septa of connective tissue
in subcutaneous fat. Treatment for EN usually focus-
es on the underlying disease since EN usually
regresses when the bowel disease is brought under
control and recurs when it flares up. Corticosteroids,
5-aminosalicylates (5-ASA), azathioprine, cyclosporine
and other immunosuppressants are the main types of
medication used. Topical hydrocortisone can also be
used symptomatically. Supportive treatment
includes leg elevation, support stockings and bed rest
[46].

PG is a rare, destructive skin lesion characterised
by nodules and pustules, which can lead to formation
of ulcers with necrotic bases (Fig. 2). PG is seen in
1–10% of UC patients and 0.5–20% of CD patients. It
occurs equally in men and women, with a peak inci-
dence between 25 and 54 years of age. From 50% to
78% of patients with PG have underlying disease,
such as IBD, myeloproliferative or rheumatic disease.
PG has been described in four variants: ulcerative,
pustular, bullous and vegetative. Ulcerative and pus-
tular PG are associated with IBD [47]. The pathogen-
esis of PG has not been clearly explained as yet but is
probably due to a vasculitis caused by precipitation
of immunocomplexes. PG is sometimes quite diffi-
cult to treat, depending on severity of the skin lesions
and degree of bowel inflammation. In UC, appropri-
ate treatment for the colonic inflammation is impor-
tant, but neither medical nor surgical treatment can
guarantee results in terms of healing the skin lesions
[48]. It is now well established that topical treatment
is usually insufficient, even in association with sys-
temic treatment, so supportive treatment has to be
combined with systemic therapy. Although measures
to clean the lesions and prevent bacterial overgrowth

are important, in-depth debridement is not encour-
aged because it can cause new lesions. Topical 5-ASA
is not effective, and systemic 5-ASA has limited effect
in treating the associated intestinal disease. Steroids
are the most effective, first-line treatment for acute
PG. High intravenous doses are used for refractory
lesions. Initial doses range from 1 mg to 2 mg/kg per
day. Among the immunosuppressants, cyclosporine
and tacrolimus are effective in the treatment of PG. A
retrospective study reported that 11 steroid-refracto-
ry cases of IBD with associated PG rapidly healed
within 4–5 days of administering cyclosporine thera-
py, irrespective of intestinal disease activity; the
authors suggested using 6-mercaptopurine and aza-
thioprine as maintenance therapy and that long-term
azathioprine is useful in PG for its steroid-sparing
effect [49]. We reported on a case of PG refractory to
cyclosporine that rapidly responded to oral therapy
with tacrolimus (0.1 mg/kg per day), and the patient
remained in remission with azathioprine therapy
alone after discontinuing tacrolimus [50]. The effec-
tiveness of infliximab has been reported in many
studies. A recent randomised placebo-controlled

Fig. 2. A case of extended Pyoderma Gangrenosum (our
experience)
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study showed that it was superior to placebo in the
treatment of PG. Patients randomised to receive
infliximab were given a dose of 5 mg/kg weekly, and
by the second week, 46% had improved as opposed to
only 6% in the placebo group. There was no differ-
ence in outcome between PG patients with and with-
out associated IBD. Other retrospective studies
demonstrated the efficacy of infliximab in healing PG
skin lesions but found that patients often require
repeated courses of and had to be maintained on
infliximab [51–53]. A recent case report described
the efficacy of leukocyte apheresis (an extracorpore-
al leukocyte removal therapy) in a UC patient with
PG who achieved a rapid and sustained remission of
skin lesions [54].

Ocular Manifestations

Ocular manifestations include anterior uveitis, scleri-
tis and episcleritis. They occur in about 5% of
patients with UC; anterior uveitis is more frequent in
UC whereas milder ocular manifestations are more
frequent in CD. Rare ocular manifestations include
scleromalacia, cataract and retinal vessel problems.
Ocular complications are usually associated with
active bowel disease. 

Diagnosis of uveitis is made by slit-lamp examina-
tion and is found in both eyes in 50% of cases. More-
over, uveitis is more frequent in UC patients with
other EIM, such as joint and skin lesions. Uveitis
needs prompt treatment to avoid scarring complica-
tions. The treatment of choice is topical corticos-
teroids associated with systemic corticosteroids, aza-
thioprine or cyclosporine. Colectomy has been

shown to induce remission of ocular disease in half
the cases. The effects of sulphasalazine are discour-
aging while the use of non-steroidal anti-inflamma-
tory drugs is limited by the risk of inducing recurrent
bowel disease [55, 56].

Hepatobiliary Complications

The incidence of hepatobiliary complications ranges
from 5% to 15% in IBD patients. These complications
include steatosis, cholelithiasis and PSC. An Italian
study reported an overall prevalence of hepatobiliary
alterations, e.g. steatosis and altered liver function
test results, in 12% of IBD patients. A recent study by
Bargiggia et al. reported gallstones, liver steatosis and
liver enlargement in about 55% of 511 IBD patients
undergoing abdominal ultrasound (Fig. 3).

Cholelithiasis is reportedly more frequent in
patients with IBD, and the risk of gallstones was
found increased in both CD and UC patients [odds
ratio (OR) 3.6 for CD and 2.5 for UC]. The risk was
also greater in patients with CD localised in the distal
ileum (OR 4.5) and in UC patients with pancolitis
(OR 3.3) [57]. In a study on 251 patients with CD,
Hutchinson et al. found a 28% prevalence of gall-
stones and the only independent risk factor was prior
surgery [58].

The most important and specific hepatobiliary
complication in IBD is PSC, reported in up to 10% of
patients, and 70–90% of PSC patients have associated
UC. The clinically most severe consequence of this
disease is increased risk of cholangiocarcinoma, the
incidence of which is around 15% [59]. PSC is a
chronic progressive disease of the biliary tree that

Fig. 3. Hepatobiliary
abnormalities identified
by ultrasonography in
IBD patients.
* p<0.001 vs. controls
§ p<0.016 vs. controls
(Modified from [57])
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can involve both the intra- and the extrahepatic bile
ducts; it is characterised by duct strictures and dila-
tions and concentric fibrosis of the intrahepatic bile
ducts. Its clinical course does not parallel bowel dis-
ease activity, and it may progress in patients even
years after proctocolectomy. The pathogenesis of
PSC is still not clearly understood, but there is abun-
dant evidence that immune dysregulation plays a
crucial part in the development of this liver disease.
Different studies have reported changes in tissue
lymphocyte population, abnormal cytokine patterns
and aberrant expression of HLA class II molecules on
the bile duct epithelium. This provides indirect evi-
dence that PSC is an immune-mediated disease,
which causes immunological damage to the biliary
tree. PSC also has some features of autoimmune dis-
ease, such as presence of autoantibodies, association
with other autoimmune diseases and strong link with
the haplotype B8-DRB1*0301-DQB1*0201. The
mechanism by which immune tolerance is lost has
yet to be fully understood, however [60]. Genetic sus-
ceptibility to PSC has been investigated, and a num-
ber of studies have reported that a pattern of genetic
polymorphism is involved in generating the predis-
position to develop this disease. 

As a possible explanation for the correlation
between intestinal and hepatic disease, some studies
have suggested that the initial event could be passage
of bacterial products through the inflamed mucosa
into the portal circulation. These bacterial products
could be cleared by hepatic macrophages, thus
inducing an immune response that causes peribiliary
duct fibrosis in a susceptible host. Another hypothe-
sis, that is better able to justify the clinical course of
the biliary disease, concerns the presence of entero-
hepatic circulation of lymphocytes between gut and
liver: mucosal lymphocytes produced as a result of
intestinal inflammation would remain as memory
cells, causing hepatic inflammation under certain
circumstances. This theory is supported by the find-
ing that certain lymphocyte homing receptors are
shared by the liver and gut [61]. Moreover, nitric
oxide (NO) synthase overexpression has been found
in biliary cell ducts in advanced PSC. Such synthase
overexpression is not induced by different proin-
flammatory cytokines, and it produces a large
amount of NO, resulting in production of reactive O
species. These highly reactive substances damage
many different cell functions and DNA repair
enzymes and, in the long term, chronic inflammation
may be responsible for the oncological complication
of PSC [62].

Diagnosis of PSC is often incidental during follow-
up of patients with IBD and, in most cases, patients
are asymptomatic but have altered liver function test
results. Symptoms of PSC include pruritus, fatigue,

right upper quadrant pain, jaundice and often
cholangitis. Only few patients present with symp-
toms of advanced liver disease or cholangiocarcino-
ma. Laboratory tests reveal cholestasis with
increased alkaline phosphatase values whereas liver
function test findings may be normal or fluctuate
during the course of the disease, becoming worse in
its advanced stages. Autoantibodies that have the
strongest association with PSC are p-ANCA, found in
33–88% of cases. PSC is diagnosed by finding stric-
tures and dilations of the intra- or extrahepatic bile
ducts on magnetic resonance (MR) cholangiopancre-
atography (which has proved as sensitive as endo-
scopic retrograde cholangiopancreatography)
(Fig. 4). Liver biopsy is also important to determine
the stage of liver disease, rule out any biliary dyspla-
sia and diagnose small-duct PSC. Small duct PSC
affects a subgroup of patients with altered liver func-
tion test results and histological changes typical of
PSC but with negative imaging tests. Recent studies
have reported a better course of this disease, with
only 12% of patients progressing to classical PSC and
no cases of cholangiocarcinoma. A study conducted
in Oslo reported that small-duct PSC is more fre-
quent in CD than in UC. 

Treatment for PSC is based on specific agents,
such as immunosuppressants, antifibrogenic drugs
and ursodeoxycholic acid. Cholestatic complications
are treated with cholestyramine, ursodeoxycholic
acid (UDCA) and antihistamines. End-stage liver dis-
ease requires orthotopic liver transplantation [63].
UDCA is a hydrophilic bile acid widely used in
cholestatic liver disease. The positive effect of UDCA
has yet to be fully explained, but it probably contrasts
toxic effects of hydrophobic bile acids on hepatic
cells. Therapeutic actions of UDCA are:
1. protecting cholangiocytes by displacing

hydrophobic bile acid from the bile acid pool.
2. A choleretic effect that prevents retention of

potentially toxic biliary products in the liver.
3. An antiapoptotic effect via activation of epidermal

growth factor receptor and mitogen-activated pro-
tein kinases.

4. A potential immunomodulatory role on cytokine
secretion by monocytes.
Many trials have been performed to understand

the clinical efficacy of UDCA in the context of PSC,
and almost all demonstrated improvement in liver
function test findings while only the small trials by
Stiehl et al. and Beuers et al. and the high-dose trial
by Mitchel et al. have demonstrated improvement in
liver histology. All trials using a standard dose of
UDCA (13–15 mg/kg) failed to demonstrate any sig-
nificant effect on disease progression despite the pos-
itive effect on liver function test findings [64–66]. As
the biliary concentration of UDCA increases with
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increasing doses, reaching a plateau at a dose of
22–25 mg/kg, higher doses are likely to be more effec-
tive than lower doses. A small trial by the Oxford
group using a high dose of UDCA demonstrated sig-
nificant improvement in both the cholangiographic
picture and degree of liver fibrosis but arrived at no
conclusive results on how this treatment affects sur-
vival.

Steroids have been considered potentially useful
for treatment of PSC because of their immunomodu-
latory effect, but no positive impact on the liver dis-
ease has been seen in patients administered cycles of
steroids for their concomitant UC. Steroid therapy
has been evaluated in a number of small, often
uncontrolled, trials. Two such studies on PSC
patients treated with steroids several years ago came
to different conclusions, and another study combin-
ing prednisolone and colchicine therapy failed to
demonstrate any positive effect on disease progres-
sion or survival [67, 68].

Various immunosuppressants have been studied
for the treatment of PSC, most of them with disap-
pointing results. Three trials failed to show any effi-
cacy of methotrexate, alone or in combination with
UDCA [69–71]. Cyclosporine has been found to pre-

vent progression of histological changes in the liver
in the 2-year follow-up of one randomised controlled
trial involving 34 patients. In preliminary studies,
tacrolimus proved capable of improving liver func-
tion test results, but further trials are needed [72].
The outcome of preliminary studies with pentoxi-
fylline and etanercept revealed no clinical benefit
[73, 74].

The course of colitis in patients with PSC is usual-
ly a mild pancolitis. A recent study comparing UC
alone with UC associated with PSC reported a mild
clinical course of colitis in the latter, characterised by
fewer hospital stays and courses of steroid therapy
[75].

The outcome of restorative proctocolectomy in
UC complicated by PSC is not clear. A recent study
compared outcome – in terms of risk of
dysplasia/cancer, morbidity/mortality and long-term
results – of IBD patients with and without PSC
undergoing proctocolectomy. It revealed that IBD
patients with PSC have higher risk of cancer in the
resected colon after proctocolectomy and higher
long-term mortality. Function and quality of life
were similar in the two groups, but the presence of
PSC was associated with worse survival [76].

Fig. 4. Two ERCP images of primary sclerosing cholangitis (our experience)
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The risk of colorectal cancer is reportedly higher
(31%) in UC patients with PSC than in those with UC
alone (5%) [77]. Since the original publication by
Broomè et al. [78] in 1992, about 14 studies have
appeared on the risk of colorectal cancer in patients
with PSC. Some of these studies are difficult to inter-
pret because all patients with colitis are cases of pan-
colitis, which is itself an independent risk factor for
colorectal cancer in UC. There is nonetheless general
consensus that patients with UC and associated PSC
have higher risk of dysplasia and should undergo
colonoscopy with multiple biopsies every year. A
recent work has suggested that UDCA may have a
role in preventing colorectal neoplasia because it can
reduce the amount of toxic hydrophobic bile acids
reaching the colon [79]. A small study on 59 PSC
patients undergoing surveillance colonoscopy found
a significantly lower prevalence of colonic dysplasia
in patients taking UDCA. Another, larger study on
120 patients showed a small reduction in the amount
of dysplasia in patients taking UDCA, but this failed
to reach significance. A recent study by Wolf et al.
compared 28 patients who were given UDCA for 6
months with 92 patients who were not, demonstrat-
ing that UDCA did not reduce the risk of developing
cancer and dysplasia but did reduce the mortality
rate [80]. Recent reports have suggested a worse
course of colitis after liver transplantation despite
immunosuppressant treatment, thus encouraging a
more aggressive surgical approach to the manage-
ment of colitis. Haagsma et al. studied 78 patients
with end-stage PSC or autoimmune cirrhosis treated
with liver transplantation and a median follow up of
7.2 years. They found that the cumulative risk for
IBD was 3%, 12% and 20% at 1, 3 and 5 years, respec-
tively, after liver transplantation. Moreover, IBD dis-
ease-free survival was higher in patients taking aza-
thioprine. Pretransplantation IBD and the use of
tacrolimus were independent predictors for IBD after
liver transplantation. Prevalence of IBD after liver
transplantation was found to be affected by the
immunosuppresion used, and azathioprine seems to
have a protective effect [81].

Dealing with PSC is a real challenge, especially
when associated with UC, but more information is
now emerging on the effects of PSC on clinical fea-
tures of UC, and this is helpful in coping with the
high risk of colorectal malignancies in these patients. 
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Introduction

Perianal disease is an important and distinguishing
feature of Crohn’s disease (CD). The incidence of
perianal disease in patients with CD varies from 3.8%
to 81% in different series [1, 2]. While perianal
lesions occur more often in patients with colonic dis-
ease than in patients with small intestinal disease [2],
5% of patients with anorectal CD do not have proxi-
mal disease. Clinical features include hypertrophic
skin tags, ulceration (Fig. 1), perianal abscesses and
fistulae (Figs. 2 and 3), fissures, induration and anal
stenosis [3]. A characteristic feature of perianal CD is
that several abnormalities may coexist. Perianal
abscesses occur in 23–62% of patients and are usual-
ly multiple and complex due to deep, cavitating
ulcers that penetrate the anorectal wall [2]. Crohn’s
abscesses may also arise as a result of an infection of
the intersphincteric anal glands. Anorectal fistulae in
CD arise in 6–34% of patients [2]. According to their
relationship with the sphincters [4], fistulae are clas-
sified in intersphincteric, transsphincteric, suprale-
vator, extrasphincteric and submucosal. The Ameri-
can Gastroenterological Association recommended

the division of fistulae into either simple or complex
[5]. A simple fistula is a superficial, intersphincteric
or low transsphincteric fistula, without secondary
tracts, and it is not associated with an abscess. Com-
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Fig. 1. Large cavitating ulcer in Crohn’s disease

Fig. 2. Complex perianal sepsis in Crohn’s disease with pres-
ence of multiple external fistulous openings

Fig. 3. Large perianal abscess in Crohn’s disease extending
to the anterior perineum
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plex fistulae (high transsphincteric, suprasphinc-
teric, or extrasphincteric fistulae, presence of multi-
ple external openings, secondary tracts or large
abscesses) may result from active rectal disease,
which form deep, cavitating ulceration and fistula-
tion. Rectovaginal fistula in CD occurs in 5.2–10% of
patients [2]. In these fistulae, the internal opening
may be present at the dentate line and the external
opening at the fornix or low in the vagina (anovagi-
nal), or the tract passes directly from the rectum to
the vagina.

The diagnosis of perianal CD can be made when
there is a persistent characteristic pathological lesion
in association with the anal canal in a patient known
to have at least two criteria for the diagnosis of the
intestinal CD: clinical, radiological and histological.
Perianal CD can be diagnosed in the absence of obvi-
ous clinical manifestations on intestinal CD, provid-
ing that there are typical perianal lesions showing
histological evidence of granulomata in biopsies
taken from ulcers or abscesses. Perianal CD is often
difficult to treat, and different management modali-
ties (surgery, medical therapy, diet) have been tried
with variable results [6]. Disease activity appears to
be associated with impaired wound healing, but
wounds usually heal normally when the disease is
inactive. Accurate evaluation is crucial for the treat-
ment plan. Physical examination may reveal simple
fistulae with a relatively superficial position; howev-
er, it is unable to identify ischiorectal, pelvirectal and
horseshoeing tracts and most of the internal open-
ings. When disease is active, the anal lesions have a
characteristic swollen, translucent pink or bluish
appearance with obvious ulceration. As disease activ-
ity resolves, oedema disappears, the tissue becomes
opaque and ulcers heal with a fragile layer of epithe-
lium. Inactive lesions may remain clinically signifi-
cant because of the mechanical effects of the fistula
or strictures. 

Due to the limitations of conventional fistulogra-
phy and pelvic computed tomography (CT) scanning
[7], endoanal ultrasonography (EAUS) [8, 9] or
pelvic magnetic resonance imaging (MRI) [10, 11]
have been introduced as useful investigative modali-
ties for perianal CD. In the following chapter, equip-
ment, technique, endosonographic anatomy of the
anal canal, accuracy and reliability of EAUS in the
evaluation of perianal abscesses and fistulae in CD
and comparison of EAUS with MRI is discussed. 

Equipment

The most widely used EAUS system is the B-K Med-
ical scanner (Pro-Focus 2202, B-K Medical A/S,
Mileparken 34, DK-2730 Herlev, Denmark), with a

hand-held rotating endoprobe type 1850, which gives
a 360° axial view of the rectal wall (Fig. 4) [12]. The
radial probe has a 24-cm metal shaft with a rotating
transducer at its tip. This 8539 transducer has a fre-
quency range from 5 MHz to 10 MHz with a focal
length of 2–5 cm, and a 90° scanning plane and is
rotated at four to six cycles per second to achieve a
radial scan of the anus and surrounding structures.
The end of the probe is covered with a cone made of
sonolucent polymethyl pentene plastic and 1.7 cm in
outer diameter, which is filled with degassed water to
maintain acoustic coupling between the transducer
and the tissue (Fig. 5). It is important to eliminate all
bubbles within the hard anal cone, given that these
may produce artifact and limit overall utility of the
study. The outer walls of this cone are parallel so that

Fig. 4. B-K Medical anorectal probe type 1850

Fig. 5. The end of the probe is covered with a plastic cone
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the probe may be moved within the anal canal with-
out causing any anatomical distortion. In patients
with a stenotic anus, a smaller endoprobe (7 MHz,
type 6005, focal range: 0.5–3 cm) and cone (diameter
0.9 cm) can be used.

Technology progress allows the three-dimension-
al (3-D) reconstruction of two-dimensional (2-D)
images [12]. It is not necessary to use new ultrasound
probes but to connect the ultrasound apparatus to a
computer equipped with a software (BK3Di). Three-
dimensional reconstruction is based on a high num-
ber of parallel transaxial images acquired using a
special colorectal pullback mover (UA0552) with the
B-K Medical ultrasound probe type 1850. The col-
orectal pullback mover is a computer-controlled,
motor-driven device that can be operated at different
levels of resolution. For endoanal application, the
usual setting is 0.2–0.3 mm between adjacent
transaxial images. Scanning the anal canal with these
settings over a pullback distance of 35 mm will typi-
cally yield 175 parallel images. Data from a series of
closely spaced, 2-D images is combined to create a 3-
D volume displayed as a cube. The 3-D image does
not remain fixed; rather, it can be freely rotated, ren-
dered, tilted and sliced to allow the operator to infi-
nitely vary the different section parameters and visu-
alise the lesion at different angles and to get the most
information out of the data. After data is acquired, it
is immediately possible to select coronal
anterior–posterior or posterior–anterior as well as
sagittal right–left views. The multiview function
allows up to six different and specialised views at
once with real-time reconstruction. If one wants to
see the internal structure, a volume representation
may be chosen. In this, one allows the ray to pass
through the data, and contributions from different
depths are added together in some way and used to
construct the image pixel on the screen (volume ren-
dering). “Volume render mode” is a special feature
that successfully can be applied to high-resolution 3-
D data volumes. Imaging processing includes maxi-
mum intensity, minimum intensity and summed
voxel projections, combined with positional or inten-
sity weighting. This technique changes the depth
information of 3-D data volume so information
inside the cube is reconstructed to some extent.

Extensive anorectal examinations, however,
require moving the transducer head. Probe move-
ment can cause artifacts and change anatomical pres-
entation. The new B-K Medical 2050 anorectal trans-
ducer is designed so that no moving parts come into
contact with human tissue (Fig. 6). The transducer’s
360° rotating head, the proximal–distal actuation
mechanism and the electronic mover are fully
enclosed within the housing of the slim probe. Both
3-D data-set acquisition and high-precision position-

ing of the scan head over a longitudinal distance of
60 mm are accomplished at the touch of a button,
allowing information gathering without having to
move the probe’s position. The 2050’s double crystal
covers a frequency range from 6 MHz to 16 MHz.

In females, transvaginal endosonography (TVS)
can be performed in case of anal pain or stenosis or
to obtain additional information using the same radi-
al probes. Moreover, for sagittal and conventional
transverse imaging of the pelvic floor, including
color Doppler, a biplane, high-frequency transducer
with a long linear and transverse array can be used
(B-K Medical 8658 probe) (Fig. 7). Both arrays are
placed at 90° to each other and at 90° to the longitu-
dinal axis. The transducer can be placed resting on
the posterior vaginal wall. With the patient lying on
her back on a table or in a gynecological chair, the
anterior vaginal wall will softly contact the surface of
the ultrasound transducer without disturbing the
functional anatomy.

Fig. 6. B-K Medical anorectal probe type 2050

Fig. 7. B-K Medical linear probe type 8658
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Transperineal ultrasound (TPUS) represents
another method by which to detect perianal inflam-
matory disease, which can be performed using regu-
lar convex and linear high-resolution ultrasound
probes [13]. A convex 3.5 -MHz probe provides a
general overview over perianal anatomy, identifying
bladder, rectum, prostate gland and urethra or vagi-
na and uterus. Further investigation is performed
with a 10-MHz linear probe for a much more detailed
imaging of perianal inflammatory disease.

Technique

Endoluminal ultrasound is usually performed with
the patient in the left lateral decubitus position.
Before the probe is inserted into the anus, a digital
rectal examination should be performed. If there is
an anal stenosis, the finger can check to determine
whether it will allow easy passage of the probe. A gel-
containing condom is placed over the probe, and a
thin layer of water-soluble lubricant is placed on the
exterior of the condom. Any air interface will cause a
major interference pattern. The probe is then ready
for insertion through the anal canal. The patient
should be instructed before the examination that no
pain should be experienced. Under no circumstances
should force be used to advance the probe. 

When the spigot for introducing water into the
plastic cone is pointing toward the ceiling, by con-
vention, the anterior aspect of the rectum will be
superior (12 o’clock) on the screen, right lateral will
be left (9 o’clock) on the screen, left lateral will be
right (3 o’clock) on the screen and posterior will be
inferior (6 o’clock) on the screen (just as in the image
on axial CT scan). Some adjustments may have to be
made in the gain of the ultrasound unit to provide
optimal imaging. It is always possible to perfectly
depict all layers of the anal canal circumferentially.
This is very important when assessing the canal at
different levels. At the origin of the anal canal, the
“U”- shaped sling of the puborectalis is the main
landmark and should be used for final adjustment
[12]. Once the entire canal down to the anal margin
has been evaluated, the probe is removed. It is not
uncommon to require several passes along the full
length of the anus to gain all the information neces-
sary. In some instances, two to six passes may be
required to properly evaluate a complex perianal
sepsis.

Endosonographic Anatomy of the Anal Canal

Knowledge of the anal canal and pelvic floor anato-
my is required in order to better understand how

perianal sepsis develops and to more accurately clas-
sify fistulae and abscesses. On ultrasound, six hypoe-
choic and hyperechoic layers can be seen in the nor-
mal anal canal [14]. The ultrasonographer must have
a clear understanding of what each of these six lines
represent anatomically. From inner to outer, the first
hyperechoic layer corresponds to the interface of the
plastic cone with the anal mucosal surface, the sec-
ond hypoechoic layer to the mucosa, the third hyper-
echoic layer to the subepithelial tissues, the fourth
hypoechoic layer to the internal anal sphincter (IAS),
the fifth hyperechoic layer to the longitudinal muscle
(LM) and the sixth mixed echogenic layer to the
external anal sphincter (EAS) (Fig. 8). Three-dimen-
sional endorectal ultrasound offers a valuable sup-
plement to conventional ultrasound. The six layers of

Fig. 8. Normal ultrasonographic six-layer structure of the
mid anal canal in a male. Axial image (a), schematic repre-
sentation (b)

a

b

External anal sphincter

Subepithelial tissue Longitudinal muscle

Internal anal sphincter
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the anal canal are clearly illustrated in the coronal
plane as well as in the transaxial and the longitudinal
image planes (Fig. 9).

The hypoechoic layer that represents the IAS can
be traced superiorly into the circular muscle of the
rectum. Its thickness varies from 1.5 mm to 4 mm
(mean 3.0±0.5 mm) and increases with age owing
the presence of more fibrous tissue as the absolute
amount of muscle decreases. The longitudinal mus-
cle is 2.5±0.6 mm in males and 2.9±0.6 mm in
females. This muscle is moderately echogenic, which
is surprising, as it is mainly smooth muscle; howev-
er, an increased fibrous stroma may account for this.
The average thickness of the EAS is 8.6±1.1 mm in
males and 7.7±1.1 mm in females. Thickness of the
IAS and EAS should be measured at the 3 o’clock
and 6 o’clock positions in the midlevel of the anal
canal.

Ultrasound imaging of the anus can be divided
into three levels: deep, mid and superficial [14]. The
level refers to the following anatomical structures: (1)
deep: the sling of the puborectalis and the deep part
of the EAS; (2) mid: the anococcygeal ligament,
superficial part of the EAS, IAS and perineal body;
and (3) superficial: the subcutaneous part of the EAS.
The first ultrasound image recorded is normally at
puborectalis level, where the perineal body is also
seen in females. This image is normally documented
and labeled HIGH (Fig. 10). In a normal patient,
moving the probe a few millimetres in the distal
direction will show an intact anterior EAS forming
just below the superficial transverse perineal mus-
cles. This image is a mid-canal projection where the
IAS, conjoining longitudinal muscle and the superfi-
cial EAS all are identified. This image will be labeled

MID (Fig. 11). When the probe is pulled further out,
the image of the IAS will disappear and only the
subepithelium and the subcutaneous segment of the
LM + EAS will be seen. This last image will be labeled
LOW (Fig. 12). The anterior part of the EAS differs
between genders. In males, it is symmetrical at all
levels; in females, it is shorter anteriorly and there is
no evidence of anterior ring high in the canal
(Fig. 13). In examining a female subject, the ultra-
sonographic differences between the natural gaps
(hypoechoic areas with smooth, regular edges) and
sphincter ruptures (mixed echogenicity, due to scar-
ring, with irregular edges) occurring at the upper
anterior part of the anal canal must be kept in mind
[15].

Fig. 9. Normal ultrasound anatomy of the sphincter com-
plex in three-dimensional image

a

b

Fig. 10. Normal ultrasound anatomy of the deep level of the
anal canal demonstrating the puborectalis. Anteriorly, a
thin arc of muscle from the deeper part of the sphincter
may be seen in males (a) whereas the deep part of the
external sphincter is not recognisable in females (b)

External anal sphincter

Internal anal sphincter

Longitudinal muscle
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Ultrasonographic Assessment of Perianal Crohn’s
Disease

Accurate identification of all loculate purulent areas
and definition of the anatomy of the primary fistu-
lous tract, secondary extensions and internal open-
ing is crucial for the treatment plan. EAUS has been
demonstrated to be a very helpful diagnostic tool in
accurately assessing all fistula or abscess characteris-
tics [8–11, 16, 17]. Ultrasound examination with the
2050 transducer is generally started using 13 MHz,
changing to 12 MHz or 9 MHz to optimise visualisa-
tion of the deeper structures external to the anal
sphincters. The puborectalis muscle and EAS, LM
and IAS should always be identified and used as ref-
erents for the spatial orientation of the fistula or
abscess.

An anal abscess appears as a hypoechoic, disho-
mogeneous area, sometimes with hyperechoic spots
within it, possibly in connection with a fistulous tract
directed through the anal canal lumen. Infection can
spread in a number of directions, usually along the
path of least resistance. Abscesses are classified as
superficial, intersphincteric (Fig. 14), ischiorectal

Fig. 11. Bulbospongiosus muscle, transverse perineal mus-
cles and external anal sphincter meet in the perineal body.
In males (a), a plane of fat persists between the transverse
perinei and the external sphincter whereas in females (b),
the transverse perinei fuse with the external sphincter.
Schematic representation (c)

ba

Fig. 12. Image at the superficial level demonstrating the sub-
cutaneous external anal sphincter. The internal sphincter is
absent at this level

c
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(Fig. 15), supralevator (Figs. 16,17), pelvirectal and
horseshoe (Fig. 18) [16]. An anal fistula appears as a
hypoechoic tract, which is followed along its crossing
of the subepithelium, internal or external sphincters
and through the perianal spaces [16]. With regard to
the anal sphincters, according to the classification by
Parks et al. [4], the fistulous primary tract can be
classified into four types:
1. Intersphincteric tract, which is presented as a

band of poor reflectivity within the longitudinal
layer, causing widening and distortion of an oth-
erwise narrow intersphincteric plane (Fig. 19). The
tract goes through the intersphincteric space with-
out traversing the EAS fibres (Fig. 20).

2. Transsphincteric tract, in which the extension
through the EAS is clearly shown by a poorly
reflective tract running out through the EAS and
disrupting its normal architecture (Figs. 21, 22).

The point at which the main tract of the fistula
traverses the sphincters defines the fistula level
(high, medium or low). The low transsphincteric
tract traverses only the distal third of the EAS at
the lower portion of the medium anal canal. The
medium transsphincteric tract traverses both
sphincters, external and internal, in the middle
part of the medium anal canal (Fig. 23). The high
transsphincteric tract traverses both sphincters in
the higher part of the medium anal canal in the
space below the puborectalis (Fig. 24).

3. Suprasphincteric tract, which goes above or
through the puborectalis level (Fig. 25).

4. Extrasphincteric tract, which may be seen close to
but more laterally placed around the EAS (Fig. 26).

Rectovaginal fistula appears as a hypoechoic tract
connecting the rectal wall and the vagina. It can be
detected on endorectal ultrasonography with a stan-

Fig. 13. Three-dimensional endosonographic reconstruction demonstrating that the anterior anal sphincter is shorter in
the female: male (a), female (b). Sagittal images: male (c), female (d)
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a b

c Fig. 14. Acute intersphincteric abscesses at 5 o’clock posi-
tion (a) and at 3 o’clock position (b, c)

Fig. 15. Acute abscess in the right ischiorectal space Fig. 16. Acute supralevator abscess presenting as an area of
low reflectivity deep to the puborectalis muscle
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dard water balloon, performed immediately after
EAUS. Anovaginal fistulae are frequently small and
collapsed, and their assessment may be problematic
for both noncontrast and contrast-enhanced EAUS
(Fig. 27). On the other hand, EAUS is very useful in
the recognition of coexisting occult sphincter defects.

The major problems while investigating primary
tracts with EAUS occur because of the structure alter-
ations of the anal canal and perianal muscles and tis-
sues, which can overstage the fistula, or poor defini-
tion of the tract when filled with inflammatory tissue,
which can downstage the fistula. Differentiation
between granulated tracts and scars is sometimes dif-
ficult. Straight tracts are easily identified, but smaller
and oblique tracts are more difficult to image. Sec-
ondary tracts, when present, are related to the main
one and are classified as intersphincteric,
transsphincteric, suprasphincteric or extrasphinc-

teric. Similarly, horseshoe tracts, when identified, are
categorised as intersphincteric, suprasphincteric or
extrasphincteric (Fig. 28-30). The use of 3-D EAUS,
which enables reconstruction of transversal images
of the anal canal in the coronal and sagittal planes, is
very helpful in tracing the pathway of a tract.

The dentate line is not visible as an anatomical
structure but is assumed to be just below the mid-
point of the IAS. For this reason, the internal opening
of an anal fistula is seldom clearly defined.
Endosonographic criteria for the site of an internal
opening, according to Cho [17], are the following: (1)
an appearance of a root-like budding formed by the
intersphincteric tract, which contacts the IAS; (2) an
appearance of a root-like budding with an IAS defect;
(3) a subepithelial breach connecting to the inter-
sphincteric tract through an IAS defect. The site is
categorised as being above, at or below the dentate

Fig. 17. Acute supralevator abscess presenting as an area of
low reflectivity in the right side of the anal canal deep to the
puborectalis muscle (a). Three-dimensional reconstruction
in the coronal plane (b). Volume render mode (c)

a

c

b
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line (in relation to the presumed location of the den-
tate line at the middle third of the anal canal) or in
the rectal ampulla. In addition, the site of the internal
opening can also be characterised by the clock posi-
tion, being classified from 1 o’clock to 12 o’clock. The
internal opening can be identified as hypoechoic
(when acute inflammation is present) or hyperechoic
(when chronically inflamed).

After standard EAUS examination, in patients in
whom the external fistula opening is patent,

1.0–2.0 ml of 3% hydrogen peroxide (HP) can be
injected very slowly using an 18-gauge plastic cannu-
la via this opening while ultrasonic scanning of the
anal canal is performed [16]. When no obvious exter-
nal opening is present, a focal, elevated erythematous
region immediately adjacent to the anal orifice is fre-
quently identified. The soft catheter tip should be
firmly pressed onto or probed into the center of this
region, where the skin is easily broken, and the exter-
nal opening located. Gas is a strong ultrasound

Fig. 18. Horseshoe collection in the intersphincteric space Fig. 19. Intersphincteric fistula at 3 o’clock position

Fig. 20. Intersphincteric fistula with internal opening at 6
o’clock position and horseshoe extension in the left lateral
intersphincteric space

Fig. 21. Posterior transsphincteric tract extending through
the external sphincter
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reflector, and after injection, fistula tracks become
hyperechoic, and the internal opening is identified as
an echogenic breach at the submucosa (Figs. 31, 32).
This method can be particularly useful when an
active fistulous tract needs to be distinguished from
postsurgical or posttraumatic scar tissue that can
cause tissue alterations that are difficult to analyse.
During this technique, however, the operator must
be careful because the injected HP often results in
bubbling into the anal canal, which then acts as a bar-

rier to the ultrasound wave. Another disadvantage
inherent to HP injection is the very strong reflection
that occurs at a gas/tissue interface, which blanks out
any detail deep into this interface. The bubbles pro-
duced by HP induce acoustic shadowing deep into
the tract, so all information deep into the inner sur-
face of the tract is lost. To reduce this potential pitfall
of imaging, a volume-rendered 3-D data set can facil-
itate the following of a tortuous fistula tract due to the
transparency and depth information (Fig. 33) [16].

Fig. 23. Three-dimensional reconstruction in the sagittal
plane showing a transsphincteric fistula that traverses the
middle part of the external sphincter

Fig. 22. Anterior transsphincteric tract at the level of trans-
verse perineii 

Fig. 24. Three-dimensional reconstruction in the sagittal
plane showing a high transsphincteric tract traversing both
sphincters in the higher part of the anal canal

Fig. 25. Suprasphincteric tract extending through the pub-
orectalis muscle
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Accuracy

Imaging with EAUS has been shown to be a useful
method (accuracy ranging from 63% to 100%) for
evaluation of perianal abscesses and fistulae in CD
[7–11, 13, 18]. Van Outryve et al. [8] reported that the
routine proctological examination showed Crohn’s
lesions in 30% of patients and EAUS performed with

a linear probe detected anorectal anomalies in 75% of
patients. Moreover, EAUS was superior to CT scan in
the study of pararectal and para-anal abscesses and
fistulae. Schratter-Sehn et al. [19] demonstrated 46
fistulae, verified by surgery, in 36 patients with CD
using EAUS performed with a 5-MHz sector (270°)
scanner. Tio et al. [9] evaluated 36 patients with CD
and suspected perianorectal disease. In the 17

Fig. 26. Extrasphincteric fistula with direct communication
between the perineum and rectum and no anal canal
involvement

Fig. 27. Anovaginal fistula (arrow)

Fig. 28. Transsphincteric fistula (small arrows) with horse-
shoe secondary extension through the intersphincteric
space (large arrows)

Fig. 29. Posterior transsphincteric fistula with horseshoe
secondary extension in the ischioanal space (arrows)
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patients that had surgically confirmed fistulae, EAUS
identified fistula in 14 (82.4%). Solomon [3] reported
that patients with CD often have high and complex
perianal fistulae. Using EAUS performed with a 7- to
10-MHz radial probe, they found that 40% of fistulae
involved the upper half of the anal sphincter, 30% of
patients had supralevator chronic abscess cavities
and 29% of women had rectovaginal fistulae.

In the literature, several studies have reported on
ultrasonographic findings after treatment. West et al.
[20] evaluated the effect of combined ciprofloxacin
and infliximab in perianal CD using HP-enhanced 3-

D ultrasound (3-D HPUS). Only three of the 13
patients with a clinical response at week 18 also
showed improvement on 3-D HPUS. This result is in
agreement with van Bodegraven et al. [21], who
reported that although clinical improvement was seen
after short-term infliximab treatment, most fistulae
still persisted on EAUS. These persistent lesions may
lead to relapse of symptoms or abscess formation. In
a long-term study, Rasul et al. [22] evaluated whether
the clinical improvement after infliximab in 35
patients with Crohn’s disease perianal fistulae was
associated with endosonographic closure of fistula

Fig. 30. Transsphincteric fistula at 3 o’clock position (arrow)
with horseshoe secondary extension (HS) and forming an
abscess into the right ischioanal space (A)

Fig. 31. Posterior transsphincteric fistula, after hydrogen
peroxide injection, appearing as a hyperechoic tract
extending through the external sphincter, with a secondary
hyperechoic tract in the right ischioanal space

Fig. 32. Posterior transsphincteric fistula (small arrows) with horseshoe secondary intersphincteric extension (large
arrows) before (a) and after (b) hydrogen peroxide injection

a b
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tracts. TPUS identified more fistulae than appreciated
clinically, as well as the presence of unsuspected fluid
collections. Short-term clinical response was higher
than radiographic response, and fistulous tracts on
TPUS were still present in many clinical responders at
week 8 (49% vs 14%, respectively). At week 56, com-
plete clinical closure of fistulae remained in approxi-
mately one half of patients; however, ultrasonograph-
ic healing occurred in 46% of patients, and this corre-
lated well with clinical healing. The main conclusion
of this study is that even though fistulae clinically may
have healed in the short term after initial treatment,
further long-term therapy may be required if defects
persist radiographically, even to a point that radiolog-
ical improvement is seen so that symptom relapse and
abscess formation can be prohibited. 

A number of comparative studies have been per-
formed to assess the efficacy of EAUS and MRI in
evaluating perianal CD [8–11]. Some studies have
shown superiority for MRI [23] whereas others have
shown little difference [10, 11]. MRI scans can
involve use of an endoanal coil or phased-array coil.
Endoanal coil provides excellent spatial resolution
but is unable to detect deeper fistula tracts and dis-
tant abscess collections, which are better assessed
using phased-array coil [24]. MRI is useful for assess-
ing the integrity of the IAS and EAS as well as identi-
fying complex fistula tracts and abscesses [25]; how-
ever, pelvic MRI was shown to have a tendency to
miss short or superficial fistula tracts. Orsoni et al.
[11] conducted a prospective study comparing EAUS
performed with a linear probe, pelvic MRI performed
with body coil and examination under anaesthesia

(EUA) in 22 patients and found EAUS to be the most
sensitive modality. Agreement for fistulae with EAUS
and MRI when compared with surgical findings was
82% and 50%, respectively. Schwartz et al. [10] com-
pared the accuracy of MRI performed with phased-
array coil, EAUS performed with both radial and lin-
ear probe and EUA in 34 patients with Crohn’s peri-
anal fistulae. All three methods demonstrated good
agreement with the “consensus gold standard” (MRI,
87%; EAUS, 91%; EUA, 91%). In addition, when any
two of the three methods were combined, accuracy
was 100%. Maier et al. [23] showed that MRI was
superior to EAUS performed with a radial probe in
the assessment of fistulae in CD. Overall sensitivity of
EAUS and MRI was 73% and 91% for primary fistu-
lae and 69% and 88% for recurrent fistulae, respec-
tively. Wedemeyer et al. [13] showed an excellent
agreement (k >0.83) between MRI performed with a
phased-array surface coil and TPUS in 25 patients
with CD and clinical signs of perianal inflammatory
disease. They recommended TPUS as a screening
tool in acute perianal disorders in CD and to evaluate
treatment outcomes. 

Conclusion

EAUS evaluation of perianal complications of CD has
been demonstrated to be superior to fistulography
and CT and equal or superior to MRI. This imaging
modality should be part of the diagnostic workup,
helping guide therapy and preventing unnecessary
surgery [26].

Fig. 33. Transsphincteric fistula (arrow) with an ischiorectal abscess (a). Three-dimensional reconstruction using “volume
render mode” after hydrogen peroxide injection

a b



Perianal Crohn’s Disease: Assessment with Endoanal Ultrasonography 87

References

1. Frizelle FA, Santoro GA, Pemberton JH ( 1996) The
management of perianal Crohn’s disease. Int J Col-
orectal Dis 11:227–237

2. Singh B, Mortensen NJ, Jewell DP, George B ( 2004)
Perianal Crohn’s disease. Br J Surg 91:801–814

3. Solomon MJ (1996) Fistulae and abscess in sympto-
matic perianal Crohn’s disease. Int J Colorectal Dis
11:222–226

4. Parks AG, Gordon PH, Hardcastle JD ( 1976) A classifi-
cation of fistula-in-ano. Br J Surg 63:1–12

5. American Gastroenterological Association ( 2003)
American Gastroenterological Association medical
position statement: perianal Crohn’s disease. Gas-
troenterology 125:1503–1507

6. Schwartz DA, Herdman CR (2004) Review article: the
medical treatment of Crohn’s perianal fistulas. Ali-
ment Pharmacol Ther 19:953–967

7. Schratter-Sehn AU, Lochs H, Vogelsang H et al ( 1993)
Endoscopic ultrasonography versus computed tomog-
raphy in the differential diagnosis of perianorectal
complications in Crohn’s disease. Endoscopy
25:582–586

8. Van Outryve MJ, Pelckmans PA, Michielsen PP, Van
Maercke YM (1991) Value of transrectal ultrasonogra-
phy in Crohn’s disease. Gastroenterology
101:1171–1177

9. Tio TL, Mulder CJ, Wijers OB et al ( 1990) Endosonog-
raphy of perianal and pericolorectal fistula and/or
abscess in Crohn’s disease. Gastrointest Endosc
36:331–336

10. Schwartz DA, Wierse MJ, Dudiak KM et al ( 2001) A
comparison of endoscopic ultrasound, magnetic reso-
nance imaging, and examination under anesthesia for
evaluation of Crohn’s perianal fistulas. Gastroenterol-
ogy 121:1064–1072

11. Orsoni P, Barthet M, Portier F, et al (1999) Prospective
comparison of endosonography, magnetic resonance
imaging and surgical findings in anorectal fistula and
abscess complicating Crohn’s disease. Br J Surg
86:360–364

12. Santoro GA, Di Falco G (2004) Endoanal and endorec-
tal ultrasonographic techniques. In: Santoro GA, Di
Falco G (eds) Atlas of endoanal and endorectal ultra-
sonography. Springer-Verlag. Milan, pp 11–21

13. Wedemeyer J, Kirchloff T, Sellge G et al ( 2004) Tran-
scutaneous perianal sonography: a sensitive method
for the detection of perianal inflammatory lesions in
Crohn’s disease. World J Gastroenterol 10:2859–2863

14. Santoro GA, Di Falco G (2004) Surgical and endosono-
graphic anatomy of the rectum. In: Santoro GA, Di
Falco G (eds) Atlas of endoanal and endorectal ultra-
sonography. Springer-Verlag, Milan, pp 37–41

15. Thakar R, Sultan A (2004) Anal endosonography and
its role in assessing the incontinent patient. Best Pract
Res Clinic Obstet Gynaec 18:157–173

16. Santoro GA, Ratto C (2006 ) Accuracy and reliability of
endoanal ultrasonography in the evaluation of peri-
anal abscesses and fistula-in-ano. In: Santoro GA, Di
Falco G (eds) Benign anorectal diseases. Diagnosis
with endoanal and endorectal ultrasound and new
treatment options. Springer-Verlag, Milan, pp 142-157

17. Cho DY ( 1999) Endosonographic criteria for an inter-
nal opening of fistula-in-ano. Dis Colon Rectum
42:515–518

18. Tio TL, Kallimanis GE (1994) Endoscopic ultrasonog-
raphy of perianorectal fistulas and abscesses.
Endoscopy 26:813–815

19. Schratter-Sehn AU, Lochs H, Handl-Zeller L et al
(1993) Endosonographic features of the lower pelvic
region in Crohn’s disease. Am J Gastroenterol
88:1054–1057

20. West RL, Van der Woude CJ, Hansen BE et al (2004)
Clinical and endosonographic effect of ciprofloxacin
on the treatment of perianal fistulae in Crohn’s disease
with infliximab: a double-blind placebo-controlled
study. Aliment Pharmacol Ther 20:1329–1336

21. van Bodegraven AA, Sloots CE, Felt-Bersma RJ et al
(2002) Endosonographic evidence of persistence of
Crohn’s disease-associated fistulas after infliximab
treatment, irrespective of clinical response. Dis Colon
Rectum 45:39–45

22. Rasul I, Wilson SR, MacRae H et al ( 2004) Clinical and
radiological responses after infliximab treatment for
perianal fistulizing Crohn’s disease. Am J Gastroen-
terol 99:82–88

23. Maier AG, Funovics MA, Kreuzer SH et al ( 2001) Eval-
uation of perianal sepsis: comparison of anal
endosonography and magnetic resonance imaging. J
Magn Reson Imaging 14:254–260

24. deSouza NM, Gilderdale DJ, Coutts GA et al (1998)
MRI of fistula-in-ano: a comparison of endoanal coil
with external phased array coil techniques. J Comput
Assist Tomogr 22:357–363

25. Borley NR, Mortensen NJ, Jewell DP (1999) MRI scan-
ning in perianal Crohn’s disease: an important diag-
nostic adjunct. Inflamm Bowel Dis 5:231–233

26. Lew RJ, Ginsberg GG (2002) The role of endoscopic
ultrasound in inflammatory bowel disease. Gastroin-
test Endoscopy Clin N Am 12:561–571



Endoscopic Diagnosis of Crohn’s Disease

Endoscopy plays a major role in the diagnosis of
Crohn’s disease, especially with colonoscopy and
ileoscopy; however, upper gastrointestinal
endoscopy, enteroscopy, capsule endoscopy and
endoscopic ultrasound (EUS) may help confirm and
determine the extent of disease. Direct visualisation
of mucosal lesions and the possibility of obtaining
histologic specimens make endoscopic procedures
the first-line tests in the evaluation of gastrointestinal
diseases. However, radiology and magnetic reso-
nance imaging (MRI) contribute to the diagnosis
when visualising the small bowel [1].

Endoscopic Features of Crohn’s Disease

Morphologic pictures observed during an endoscop-
ic procedure are protean. The earliest endoscopic
finding is the aphthous ulcer with a diameter of a few
millimeters surrounded by a thin red halo of oede-
matous tissue [2], which is found in about 30–40% of
patients with Crohn’s colitis. Focal oedema and spo-
radic red spots are present in the “preaphthoid phase
[3]. These lesions usually are multiple, becoming
stellate or linear in shape, with normal intervening
mucosa, and can be rounded or long and serpigi-
nous. Cobblestone-like areas are formed when ulcers
assume a longitudinal and transverse pattern form-
ing a grid. This is due to submucosal oedema, includ-
ing nonulcerated mucosa [4]. Sometimes, these
lesions differ little from inflammatory polyps or
pseudopolyps also often present in Crohn’s colitis
[5]. The presence of punched-out ulcers adjacent to
inflamed mucosa gives rise after healing to mucosal
bridges. Stenosis is often present in areas of severe
inflammation, especially in the pyloric sphincter,
ileocecal valve and rectosigmoid junction [6]. Length
may vary from less than 3 cm to more than 10 cm and
a width of less of 5 mm. Fistulae have been reported
in more than 8% of patients affected by Crohn’s coli-
tis, often near stenoses [7]. Less common manifesta-

tions are diffuse mucosal irregularities with erythe-
ma, oedema, granularity.

Carrying out multiple biopsies in areas both
involved and uninvolved by the disease increases
diagnostic accuracy of endoscopy and pathology.
The use of large biopsy forceps should be taken in
consideration for obtaining a better specimen of the
submucosa [8]. Finally, during colonoscopy, it is
mandatory that intubation of the terminal ileum is
performed in order to take biopsies that may
increase the procedure’s sensitivity and specificity
[9].

Colonoscopy

Colonoscopy is an important aid in diagnosis and
management of patients with inflammatory bowel
disease (IBD). This procedure, with multiple biop-
sies, is indicated when adequate data are not avail-
able from clinical, sigmoidoscopic or radiologic stud-
iesand there is strong clinical suspicion of IBD. How-
ever, colonoscopy carries an increased risk of perfo-
ration when the bowel wall is inflamed and presents
with ulcers and fistulae. Known or suspected severe
inflammation is a relative contraindication to
colonoscopy. Toxic megacolon is an absolute con-
traindication to endoscopy if performed only for
diagnostic purpose because of the weakness of the
colonic wall, which is paper thin [10]. Endoscopy
monitoring to assess response to therapy has been
evaluated by a randomised study in which patients
were treated with steroids. In one group, steroid
tapering was decided on following clinical remission;
in the other group, the decision was based on endo-
scopic findings. The conclusion was that
colonoscopy was not necessary to decide when to
taper steroids, as the two groups did equally well
[11].

Colonoscopy evaluation of the extent of disease is
also part of preoperative assessment in order to
decide the extent of resection and define the seg-
ments free from disease. The ileocecal area is the
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most frequent site of the disease, accounting for
about 70% of cases. Of these, 20–30% involved the
colon only, and 40–55% had ileocolic disease [12].
Although considered peculiar of Crohn’s colitis, rec-
tal sparing is found in less than half of patients.
When the rectum is involved, the disease begins at
the rectosigmoid junction or appears with anorectal
inflammation. The entire rectum is affected by the
disease from 5% to 10%. Lesion progression, from
aphthous to serpiginous ulcers, has a discontinuous
and asymmetric course, with the inflamed mucosa
typically presenting normal “skip areas” [13]. Seg-
mental localisation of the disease has a high predic-
tive value [14].

Other endoscopic features found during a
colonoscopy include pseudopolyps, erosions and
stenosis. A prospective study evaluated the incidence
of different lesions found during a colonoscopy. All
the patients were affected by Crohn’s disease and
underwent the procedure before beginning therapy.
Endoscopy showed the following findings: 93%
superficial erosions, 74% deep erosions, 48% mucos-
al oedema, 44% erythema, 41% pseudopolyps, 10%
aphthous ulcers, 8% ulcerated stenosis and 2%
nonulcerated stenosis [15].

Pseudopolyps represent regenerative epithelium
and may include granulation tissue without prema-
lignant potential. They are often multiple and bright,
with a fragile surface that bleeds very easily when
biopsies are taken. Endoscopic differential diagnosis
with adenomas can be difficult, and only biopsy will
provide definitive diagnosis [16]. They need to be
resected if bleeding or causing obstruction, and
polypectomy is performed in the same way as in the
general population [17].

Colonoscopy allows direct investigation of stric-
tures. Biopsies are mandatory to rule out stenoses

caused by carcinoma. Malignant lesions are usually
eccentric, rigid and may present nodules within the
stricture or at its margins [18]. The colonoscope
should go beyond the stenosis in order to carry out a
thorough inspection, using a pediatric instrument if
needed, avoiding the standard colonoscope to act as
a dilator [19]. Endoscopic features may also have
prognostic value, as reported by Allez and collabora-
tors [20]. They found that patients with deep and
extensive ulcerations of the colon are at higher risk of
penetrating complications and undergoing surgery.
Distribution of severe endoscopic lesions was the fol-
lowing: rectum 13%, sigmoid colon 77%, left colon
62%, transverse colon 51%, right colon 28%.

When disease involves the colon only, the main
differential diagnosis is between Crohn’s disease and
ulcerative colitis (UC) (Table 1). Usually, the two
entities can be differentiated endoscopically, and
inflammation distribution can aid diagnosis. Crohn’s
colitis is more likely in the presence of skip areas or
when the rectum is spared. In UC, the rectum may be
spared by local treatment or when the proximal
colon is more involved than the rectum during an
acute severe attack [21]. Moreover, peculiar to
Crohn’s disease is the presence of deep linear ulcera-
tions separated by areas of normal mucosa as well as
terminal ileum involvement. Inflamed mucosa
extends for more than a few centimeters, and ulcera-
tions are present in this portion of the small intes-
tine. Although the small bowel is not involved by UC,
a few centimeters of inflamed mucosa without ulcer-
ation may be present in the terminal ileum (back-
wash ileitis) in 15–20 % of patients with pancolitis.

When extensive inflammation of the colon is pres-
ent, differential diagnosis between Crohn’s disease
and UC may be very difficult. Patients presenting fea-
tures of both diseases are considered to have indeter-

Table 1. Crohn’s disease and ulcerative colitis: endoscopic differential diagnosis

Crohn’s disease Features Ulcerative colitis

Any portion of gastrointestinal tract Distribution Contiguous involvement of the colon
starting from rectum

Often stenotic or ulcerated Ileocecal valve Without ulcerations
Frequent Lesions to terminal ileum Backwash ileitis (15–20%)
Sometimes Lesions proximally to terminal ileum Not present
25–50% Rectal involvement 95–100%
Rare Continuous colitis Yes
Asymmetric inflammation Mucosal involvement Circumferential inflammation
Yes Segmental inflammation No
Yes Skip areas No
Frequent Cobblestones-like areas Rare
Aphthoid/deep Ulcerations Shallow
Frequent Fistulas Rare
Frequent Stenosis Rare
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minate colitis, and at least 10% of patients who pres-
ent with an IBD is regarded as having indeterminate
colitis [22]. Usually, they are treated and monitored
as are patients with UC unless signs of Crohn’s dis-
ease develop. Other diseases that may resemble
Crohn’s disease are functional disorders (e.g. irrita-
ble bowel syndrome), immunomediated (e.g. con-
nective tissue diseases), drug induced [(e.g. nons-
teroidal anti-inflammatory drugs (NSAID)], vascular
(e.g. intestinal ischaemia), neoplastic (e.g. carcino-
ma, lymphoma), infective or diverticular disease.

Upper- and Small-Bowel Endoscopy

Esophagus, stomach and duodenum may be involved
by Crohn’s disease [23]. Even in the upper gastroin-
testinal tract, aphthous ulcer is the most common
lesion, but mucosal nodularity and stenosis may be
seen [24]. The presence of inflamed mucosa in this
portion of the digestive tract is important for differ-
ential diagnosis between Crohn’s disease and UC.
Radiologic procedures with barium as small-bowel
follow-through or enteroclysis are important for
diagnosis of Crohn’s disease localised in the small
bowel and for demonstration of strictures and fistu-
lae [25]. However, a study comparing small-bowel
barium examination with enteroclysis and ileoscopy
showed that the radiology missed 27% of severe
inflammatory changes and 50% of mild inflammato-
ry changes [26]. Push enteroscopy allows evaluation
of the proximal small bowel whereas intraoperative
enteroscopy is used to explore the distal small intes-
tine [27]. The former procedure is useful especially in
patients without known Crohn’s disease but who are
suspected to have small-bowel involvement. Howev-
er, a recent study reported that in patients with
known Crohn’s disease, capsule endoscopy has a
higher yield in detecting mucosal involvement of the
small bowel than does push enteroscopy and entero-
clysis [28]. Intraoperative enteroscopy compared
with preoperative radiography is able to find more
intestinal lesions, especially small ulcers and inflam-
matory polyps [29].

A new method of carrying out enteroscopy consists
of using a double-balloon technique in which a first
balloon is placed on the tip of the enteroscope and the
second balloon on the tip of the overtube. This tech-
nique allows far better insertability and maneuver-
ability compared with conventional methods. Prelim-
inary experience reported the performance of this
procedure on eight patients with abdominal symp-
toms, three of whom were diagnosed with Crohn’s dis-
ease [30]. Enteroscopy with the double-balloon tech-
nique was carried out using the oral approach in all
patients and additionally with the anal approach in

four patients. In two patients, it was possible to exam-
ine the whole small bowel, with a visualised total
length of between 180 cm and 500 cm. Recently,
Yamamoto reviewed the publications on double-bal-
loon endoscopy, concluding that this method has the
potential to be the standard of enteroscopy by replac-
ing conventional push and intraoperative enteroscopy
for diagnosis by means of bioptic specimens and ther-
apeutic endoscopy of the small bowel [31].

Endoscopic Retrograde Cholangiopancreatography

Primary sclerosing cholangitis is a complication of
IBD, present especially in patients affected by UC
with an incidence between 1% and 4% and with lower
frequency in Crohn’s disease [32]. Patients with IBD
and abnormal liver function test need to be evaluat-
ed for hepatobiliary complications. Depending on
local availability, MR cholangiography or endoscop-
ic retrograde cholangiopancreatography should be
performed as the initial diagnostic test in the suspi-
cion of sclerosing cholangitis. The latter procedure is
indicated as the procedure of choice when biliary
stenosis is suspected or evident.

Endoscopic Ultrasound

EUS is a procedure for imaging the intestinal wall at
high resolution. The use of EUS shows findings that
distinguish normal colon from IBD as increased wall
thickness, lymphadenopathy or enlarged perirectal
vessels [33]. In particular, vessel enlargement is more
likely associated with patients with acute Crohn’s
disease whereas adenopathy is associated with acute
UC. Therefore, this procedure could be helpful in dif-
ferentiating the two diseases. An alternative to EUS is
the high-frequency ultrasound catheter probe. In one
study, a 20-MHz radial catheter was used to evaluate
the colorectal wall in patients with IBD [34]. Crohn’s
disease was associated with thickening of the fourth
hypoechoic layer (muscularis propria) or loss of
layer structure, and mucosal and submucosal thick-
ening was more likely in ulcerative disease.

Moreover, EUS plays a major role in diagnosis and
assessment of Crohn’s anorectal and perineal com-
plications, such as abscesses or fistulae. Barium fistu-
lography and computed tomography (CT) of the
pelvis have been less sensitive for perianal disease
[35] than EUS of the rectum [36]. One study demon-
strated that rectal EUS had a diagnostic accuracy of
at least 85%, as with examination under anesthesia
and pelvic MRI, when evaluating the anatomy of
perianal fistulae [37]. When any two tests were com-
bined, the accuracy was 100%.
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Finally, endoscopic-ultrasound-guided fine-nee-
dle aspiration may help confirm the diagnosis for
suspected abscesses and provide therapeutic proce-
dures [38].

Intestinal Strictures are a Commonly Encountered
Problem in Patients with Crohn’s Disease

Management of Strictures

Intestinal strictures are a commonly encountered
problem in patients with Crohn’s disease, resulting in
bowel obstruction and eventually in repeated bowel
resection and short bowel disease. Over one third of
patients with Crohn’s disease have a clear stenosing
disease phenotype, often in the absence of luminal
inflammatory symptoms [39]. At the foundation, as
in other organs and tissues, there is transformation
and activation of fibroblasts and smooth muscle cells
that underlie fibrogenesis in the gut. Endoscopic bal-
loon dilation is the preferred initial therapeutic
modality in anastomotic strictures. In fact, endo-
scopic management with hydrostatic balloon dilation
is an effective alternative to surgery in patients with
endoscopically accessible lesions shorter than 7–8 cm
[40], but careful patient selection is of great impor-
tance to ensure favourable long-term results. The
presence of inflammation near the stricture should
not be considered a contraindication to dilation, and
intralesional steroid injection should be considered
in these patients.

Among the three clinical patterns of Crohn’s dis-
ease (inflammatory, penetrating/fistulising and
obstructive/fibrostenotic), the latter is a frequent
cause of symptoms and is an indication for surgery in
over half of operations for Crohn’s disease. Small-
intestinal strictures are found in 21% of patients,
duodenale strictures in 5% [41], colonic strictures
range from 4% to 9% [42, 43] and anorectal strictures
in 7.5% [44]. Strictures may also arise from surgical
treatment for Crohn’s disease, with reported rates of
17–81%.

To avoid surgery in patients with symptomatic
Crohn’s strictures, various endoscopic techniques
have been successfully utilised: balloon dilation with
or without corticosteroid injection, Savary dilation,
endoscopic needle knife incisions and self-expand-
able metal stents, but no randomised clinical trials
compare these methods for dilation. However, clini-
cal situations in which to consider endoscopic man-
agement of Crohn’s strictures are: endoscopic acces-
sibility, multiple previous intestinal resections and
short strictures (<8 cm). It is important to consider
intralesional steroid injection if significant inflam-
mation is present.

Intestinal balloon dilation is attractive due to the
ability to directly apply the radial force achieved dur-
ing balloon insufflation, in contrast to the shearing
force applied during bougienage [45]. Balloon dila-
tion is the most widely reported method for nonsur-
gically dilating intestinal strictures in Crohn’s disease
[46, 47] resistant to medical therapy, with endoscop-
ic incisions of the stricture or electroincision with or
without intralesional steroid injection [48]. The bal-
loon, with a diameter from 18 mm to 25 mm, was
inflated for 1–4 min and repeated two to four times
per session [49]. Successful dilation was generally
defined as allowing the passage of a standard adult
colonoscope. One author [50] made four radial inci-
sions into the stricture with a standard papillotome if
the colonoscope could not pass the stricture. In this
way, dilation sufficient to allow passage of the adult
colonoscope was achieved in every patient, with 3%
of complications (minor bleeding and perforation) in
a total of 137 dilations, with complete symptom relief
achieved in 66% of patients over a mean follow-up of
19 months. It was suggested that the nonresponse
group had more aggressive disease. Other authors
performed hydrostatic balloon dilation with inflation
diameters from 12 mm to 18 mm [51]. Immediate
symptomatic relief was noted in 77% of patients, with
persistent long-term relief in 44% after a mean fol-
low-up of 25 months. Longer strictures and active
inflammation were characteristics that portended
poor response. The same authors, in a follow-up
study of a larger number of patients undergoing
hydrostatic balloon dilation for symptomatic ileo-
colonic stricture in Crohn’s disease resistant to med-
ical treatment and followed up over a 5-year period,
suggested that dilation can be successful in the set-
ting of inflammation [52]. Technical success was
achieved in 90% of procedures, with best results in
ileocolic anastomoses. Overall relief of symptoms
was achieved in 62% of patients after mean follow-up
of 33.6 months, with 8% of complications and no
deaths for a total of 76 dilations. Lack of success was
noted in strictures with tight angulation and longer
lenght.

Based on the success of using intralesional corti-
costeroids in caustic lesions, dilation followed by
intralesional steroid injection was performed in
Crohn’s strictures [53]. Following hydrostatic dila-
tion, approximately 5 mg betamethasone dipropi-
onate diluted into 5–10 ml of normal saline as 0.5- to
1-ml aliquots was injected into the most narrowed
area using a standard sclerotherapy needle. Immedi-
ate symptom relief was always achieved without
complications, and 84% of patients achieved a pro-
longed symptom-free period during a follow-up of 6
years after combination dilation/injection without
need for surgery. Use and control of a precut papillo-
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tome for luminal incision, followed by injection of
triamcinolone, is more difficult than hydrostatic bal-
loon dilation and limited to short strictures although
success rate is high [54]. Another study evaluated
efficacy and safety of endoscopic balloon dilation
with or without intralesional steroid injection for
symptomatic upper and lower gastrointestinal
Crohn’s disease strictures [55]. Using a mean follow-
up of 18.8 months, technical success was achieved in
96.5% of 17 patients. Recurrence rate in the steroid
group was 10% and that in the nonsteroid group
31%. Overall, long-term success was achieved in
76.5% of patients, with a complication rate of 10%
with no mortality.

Experience with self-expanding metal stents in
Crohn’s disease has been very limited [56], with com-
plete relief of obstructive symptoms after placement
despite stent migration some months after insertion.
Similarly, minimal data exist on endoscopic treat-
ment of gastroduodenal strictures in Crohn’s disease.
In one study, a 20-mm balloon was utilised, and
symptomatic relief was achieved in every patient,
with all responding to repeat dilation [57].

Fistulae Management

Currently, there are no data supporting the role of
endoscopy as primary treatment of fistulising
Crohn’s disease. Nevertheless, aside from guiding
medical and surgical therapy of a fistula, endoscopy
may indirectly and directly impact the treatment of
fistulising Crohn’s disease [58]. Indirectly, endoscopy
may allow for dilation of obstructing strictures that
prevent the closure of the fistula. Directly, may
treat the fistula via an injection of fibrin-based
sealants or anticytokine therapy. A fistula located
proximal to an obstructive stricture does not heal
due to an increase in luminal pressure. Endoscopic
balloon dilation of the stricture would reduce intra-
luminal pressure and the amount of bowel contents
passing through the fistula, and allow for a better
chance of closure. For endoscopic dilation to be suc-
cessful, the stricture must be accessible, short
(<8 cm) and not significantly inflamed, conditions
that are often not the present in fistulising Crohn’s
disease. Nevertheless, in a patient with a sympto-
matic fistula that is proximal to a short, noninflam-
matory stricture, endoscopic balloon dilation offers
an alternative to surgery.

There are case reports of injecting fibrin tissue
sealant into a perineal fistula of patients with IBD
[59]. Results of an external fistula closure with fibrin
sealants are disappointing. Recently, there have been
several reports on the endoscopic treatment of a gas-
trointestinal fistula with various tissue sealants as

fibrin-based, collagen or amino-acid solutions [60, 61].
However, these reports were not related to IBD but to
fistulas secondary to other diseases, and endoscopi-
cally administered tissue sealants are unlikely to play
a role in the treatment of Crohn’s disease fistulas
[62]. To date there are no studies that have evaluated
the role of endoscopically administered biologic
therapy for treatment of Crohn’s fistula, and there is
only one published abstract that has evaluated local
injection of infliximab into a perianal fistula. As new
therapies becomes available, there will be a greater
need for therapy administered directly to the
mucosa, and therapeutic endoscopy may play a role
in the treatment of fistulising Crohn’s disease. One
study was performed using EUS to assess and guide
combination medical and surgical therapy for
patients with Crohn’s perianal fistulas [63]. The pres-
ence of fistula healing on EUS was used to guide
seton removal and discontinuation of infliximab or
antibiotics, demonstrating that EUS may identify a
subset of patients who can discontinue infliximab
without recurrence of fistula drainage.

Although there are no reports of stricture dilation
in Crohn’s disease patients with ileal or colonic
stomas, the same principles as with ileocolonic or
colonic strictures apply [51]. Endoscopic manage-
ment of these strictures may be more desirable in
many of these patients who have already undergone
multiple bowel resections. Radiologic contrast imag-
ing and endoscopy will provide information on
whether the stricture is amenable to hydrostatic bal-
loon dilation. The procedure may be repeated with
progressively larger-diameter balloons until a satis-
factory result is obtained, such as being able to pass a
standard colonoscope through the stricture. Con-
traindications to dilation include coagulopathy and
strictures associated with large and deep ulcerations.

Capsule Endoscopy in Crohn’s Disease

Video capsule endoscopy (VCE) is a new, noninva-
sive imaging technique for the complete small bowel.
The video capsule is a small device with a diameter of
11 mm and a length of 26 mm, which can be swal-
lowed. It contains six light-emitting diodes, a lens, a
colour camera chip and two batteries. The video cap-
sule obtains two images per second. Video images are
transmitted by means of radiotelemetry to the sensor
array attached to the body with a belt. Images from a
period of time as long as 8 h are stored in a portable
recorder.

There are no standard preparations before the
examination: certain operators prescribe only a liq-
uid diet after lunch on the day preceding the capsule
endoscopy and a fast for 8 h before the procedure.
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Others recommend more complex preparation with
various combinations of laxatives [sennoside, poly-
ethylene glycol (PEG) solution]. After swallowing the
capsule endoscope with 100–200 ml of water contain-
ing 100 mg of simethicone, the patient could drink
2 h later and eat 4 h later. In patients who have
undergone gastric surgery or those with gastropare-
sis, the video capsule could be inserted endoscopical-
ly in the small intestine. Stomach passage takes an
average of 34 min, and passes through the small
intestine in about 4 h. Complete visualisation of the
small bowel up to the caecum is achieved in 80% of
patients. Most operators recommend a plain abdom-
inal X-ray be performed 7–14 days after the examina-
tion if the capsule examination does not show images
of the colon and the patient does not see the capsule
passage in the stool. The capsule is designed to be
used once, and after it is passed with the stool, it is
not reusable [64]. On completion of the examination,
the recorded images are downloaded and converted
into a movie by connecting the recorder to a work-
station. Data are reviewed by an operator in about 1 h
with dedicated software.

The main contraindication is the presence of
small-bowel stenosis that may lead to capsule reten-
tion and obstruction (see below). Other contraindi-
cations are a patient with difficulty swallowing, preg-
nancy or the presence of implanted medical devices
such pacemakers. Capsule endoscopy is very useful
in the management of patients with suspected small-
bowel disease. 

The diagnosis of Crohn’s disease is difficult. Cur-
rent radiologic and endoscopic studies are limited in
the diagnosis of early small-bowel mucosal disease in
patients with this disease. VCE detects early lesions
in the small bowel of patients with Crohn’s disease
and is effective in diagnosing patients with suspected
Crohn’s disease undetected by small-bowel series
and enteroclysis [65, 66] and in some cases of
Crohn’s disease with intestinal strictures missed by
enteroclysis. Enteroclysis in patients with Crohn’s
disease has a diagnostic yield of 37% while capsule
endoscopy has a yield of 70%. This is not surprising
since enteroclysis will not easily detect flat or mucos-
al abnormalities [67]. VCE is also superior to CT
enteroclysis [5] in patients with known or suspected
Crohn’s disease, especially in the detection of signifi-
cantly more inflammatory lesions in the proximal
and middle part of the small bowel. VCE probably is
less effective than radiology at detecting fistulae, and
this might be a reason for sometimes choosing radi-
ological investigations in preference to VCE [68].

There is concern that a capsule might become
stuck or impacted against a stricture. In fact, capsule
impaction does occur approximately in the 2–5 % of
cases. Most capsule impactions are asymptomatic

and rarely produce obstructive symptoms. A “paten-
cy” capsule has been developed to detect possible
strictures noninvasively and more accurately than
enteroclysis. This device has the same dimensions as
the VCE but has a dissolving body. Use of the paten-
cy capsule may be of value to rule out the possibility
of intestinal strictures in patients with Crohn’s dis-
ease and suspected small-bowel obstruction although
the patency capsule can also cause transient obstruc-
tion.

The major difficulty of VCE is the definition of a
gold standard for diagnosis. Crohn’s disease pro-
duces mucosal inflammation and ulceration of vari-
ous intensities in different bowel areas. The earliest
lesion in Crohn’s disease displays tiny mucosal foci
of chronic inflammation and, more recently, a focal
loss of villi [69]. Another early lesion is aphthoid
ulceration. The finding of one or two aphthous ulcers
or erosion in patients during capsule endoscopy is
common, and it is likely that many of these do not
have Crohn’s disease [70].

It must be remembered that all ulceration is not
indicative of Crohn’s disease. Clinically relevant
points to keep in mind are the difficulty in differenti-
ating ulcers of Crohn’s disease from those of NSAID
use and the high prevalence of NSAID-induced ulcers
in 71% of NSAID users [71]. Hence, it is critical to
evaluate the history of NSAID use in every patient
undergoing VCE. In the absence of NSAID use, diag-
nosis of Crohn’s disease was purposed by certain
authors on the presence of multiple aphthous or ero-
sive lesions (>10) that were either continuous or seg-
mentally distributed [72]. Infections must be exclud-
ed by duodenal biopsy, stool microbiology or serolo-
gy.

It is known from older studies that the small bowel
is affected in Crohn’s disease in about one third of
cases [73, 74]. Newer studies based on VCE show that
the small bowel could be involved in approximately
60% of patients with Crohn’s disease. This might be
kept in mind in case of lack of response in patients
treated with drugs released into the terminal ileum or
colon [66, 68].

Diagnostic costs for Crohn’s disease can be very
high. This is probably due to the low diagnostic yield
of certain diagnostic procedures. VCE has a higher
average diagnostic yield than comparative proce-
dures due to imaging clarity and the ability to visu-
alise the entire small bowel [75–77]. Literature review
found the average diagnostic yield of small-bowel
follow-through (SBFT) and colonoscopy of Crohn’s
disease to be 53% whereas VCE had a diagnostic yield
of 69%. Recent economic analysis comparing VCE
with traditional diagnostic procedures demonstrates
that employing VCE as a first-line diagnostic proce-
dure appears to be less costly than current common
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procedures for diagnosing suspected Crohn’s disease
in the small bowel [77].

Risk of Cancer and Endoscopic Surveillance

The first description of a cancer of the colon compli-
cating “regional enteritis” was described in 1948 [79].
After this, published works abounded with reports of
colorectal cancer in series of patients with Crohn’s
disease [80]. In a recent population-based study [81],
Bernstein et al. determined the incidence of cancer by
linking records from the IBD and non-IBD cohort
with the Comprehensive Cancer Care Manitoba Reg-
istry. IBD patients were matched 1:10 to randomly
selected members of the population without IBD
based on year, age gender and postal area of resi-
dence. There was an increased risk of colon carcino-
ma for both Crohn’s disease patients [2.64: 95% con-
fidence interval (95% CI), 1.69–4.12) and UC patients
(2.75; 95% CI, 1.91–3.97]. There was an increased IRR
of rectal carcinoma only among patients with UC
(1.90; 95% CI, 1.05–3.43) and an increased IRR of car-
cinoma of the small intestine only in Crohn’s disease
patients (17.4; 95% CI, 4.16–72.9). An increased IRR
of extraintestinal tumours was observed only for the
liver and biliary tract in both Crohn’s disease
patients (5.22; 95% CI, 1.05–14.9) and UC patients
(3,96; 95% CI, 1.05–14.9). Gillen et al. [82] concluded
that when cases of ulcerative and Crohn’s colitis of
similar anatomic extent are followed for similar
durations, the two diseases may ultimately prove to
have similar increases in risk for colorectal cancer
[83]. In fact, they compared the cancer risk in two
hospital-referred but identically selected cohorts of
patients with extensive UC and equally extensive
Crohn’s disease of the colon. As in the classic 1973
paper by Weedon et al. [84], the overall risk of col-
orectal cancer was increased nearly 20-fold over the
general population. Moreover, both relative risks and
absolute 20-year cumulative incidences of cancer
were virtually identical in the ulcerative and Crohn’s
colitis cohorts. This study, therefore, conclusively
establishes the previously reported [85–87] but still
underappreciated similarity between cancer risks in
these two diseases.

Friedman et al. [88] in 2001 concluded that
colonoscopy surveillance should be strongly consid-
ered in chronic extensive Crohn’s colitis. In fact, they
reported on 259 patients with chronic Crohn’s colitis
who underwent screening and subsequent surveil-
lance colonoscopy and biopsy since 1980. Biopsies
were performed at 10-cm intervals and from stric-
tures and polypoid masses. A total of 663 examina-
tions were performed on 259 patients. Median inter-
val between examinations was 24 months. The

screening and surveillance programme detected dys-
plasia or cancer in 16%. A finding of definite dyspla-
sia or cancer was associated with age >45 years and
increased symptoms. By life table analysis, the prob-
ability of detecting dysplasia or cancer after a nega-
tive screening colonoscopy was 22% by the fourth
surveillance examination. It is interesting from a
clinical point of view that the pediatric colonoscope
helped increase the yield of neoplasia by 19%.
Despite this report, Mpofu et al. [89] concluded a
review indicating that there is no clear evidence that
surveillance colonoscopy prolongs survival in
patients with IBD with extensive colitis.

There is evidence that cancers tend to be detected
at an earlier stage in patients who are undergoing sur-
veillance, and these patients have a correspondingly
better prognosis but lead-time bias could contribute
substantially to this apparent benefit. There is indirect
evidence that surveillance is likely to be effective at
reducing the risk of death from IBD-associated col-
orectal cancer and indirect evidence that it is accept-
ably cost effective. Therefore, the follow-up of colonic
Crohn’s disease must be similar to the follow-up of
ulcerative colitis. Itzkowitz et al. suggested [90], await-
ing more data about Crohn’s and colorectal cancer,
that it seems prudent to follow a UC-based surveil-
lance strategy for patients with at least 8 years of
Crohn’s colitis involving at least one third of the
colon. The suggested surveillance strategy is reported
in Fig. 1 with the performance reported in Table 2
indicated by these authors. Information on family his-
tory of colorectal cancer may be a simple way to iden-
tify individuals with extensive colonic Crohn’s disease
at more and more elevated risk of developing colorec-
tal cancer [91], especially with a first-degree diag-
nosed with colorectal cancer before 50 years of age.

Cases of colorectal cancer in Crohn’s disease are in
reality few, less than in UC, because many patients
with extensive Crohn’s colitis have early surgical
resection, eliminating the risk of cancer [82]. An
increased number of small intestinal carcinoma in
patients affected by Crohn’s disease has been report-
ed although the strength of this association (age,
length of disease, characteristics and distribution)
still has to be elucidated. Relative risk is estimated
between six and 50 times by different authors, but
small intestinal cancer is very rare, and this relative
risk does not justify endoscopic surveillance. Long-
standing disease, previous intestinal exclusion sur-
gery and enterocutaneous or other types of fistulae
should probably be considered for the development
of cancer [92] for eventual clinical suspicion but not
for scheduled endoscopic surveillance. Small intes-
tinal cancer in Crohn’s disease usually arises in distal
ileum [93], and therefore it seems reasonable to
attempt to extend surveillance colonoscopy to this
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bowel tract, dilating and biopsying stenosis, if possi-
ble.
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Introduction

The need to formulate a correct diagnosis of ulcera-
tive colitis (UC), based also on histopathological
findings, for differential diagnosis from Crohn’s dis-
ease (CD) and to establish site and extension of the
disease are indications for colonoscopy in UC
patients. In patients with certain diagnosis,
colonoscopy is the gold standard to identify preneo-
plastic lesions (dysplasia) during surveillance for col-
orectal cancer (CRC), which is more common in
patients with UC than in the general population
(Table 1).

Table 1. Colonoscopy role in management of ulcerative coli-
tis (UC)

Diagnostic validation
Extension of UC
Conventional medical therapy failure
Complication onset (stenosis, dysplasia, cancer)

Diagnosis

A colonoscopy with visualisation of the entire colon
and terminal ileum allows a correct differential diag-
nosis from CD in 85–90% of patients, but in 10–15%
of patients, only a diagnosis of indeterminate colitis
can be established [1]. In severe disease, endoscopic
examination must be limited (proctosigmoi-
doscopy), with careful insufflation, due to high risk
of perforation and toxic megacolon. 

Active Disease

Endoscopic lesions change with inflammation
degree. In mild disease, the mucosa is hyperaemic,
with abnormal vascular pattern; in moderate disease,
vascular pattern vanishes and the mucosa is friable,
easily bleeding at instrument touch, with superficial
ulcerations. Severe disease is characterised by spon-

taneously bleeding deep ulcerations, with mucopuru-
lent exudate. Characteristically in UC, the rectum is
involved at all times and, differently from CD, lesions
are extended continuously from rectum to proximal
colon. Therefore, inflammation can involve the
sigma and rectum (proctosigmoiditis), extend to the
splenic curve (left-side colitis) or affect the entire
colon (extensive colitis). Before colonoscopy the
patient’s pharmacological history should be obtained
because the use of medical enemas can normalise the
rectal mucosae and induce erroneous CD diagnosis. 

Ileal lesions are characteristic of CD and represent
major macroscopic criteria to differentiate UC from
CD. In 17% of patients with pancolitis, severe inflam-
mation can induce incompetence of the ileocecal
valve and consequent faecal reflux, causing inflam-
mation (backwash ileitis). Generally, extension and
severity of colitis are correlated to severity of ileum
inflammation, even if 2% of backwash ileitis is asso-
ciated to severe left-side colitis or mild extensive coli-
tis. It seems that other pathogenetic factors are impli-
cated to backwash ileitis (infections, bacterial over-
growth, reaction to drugs, etc.). Backwash ileitis does
not seem to correlate with increased CRC develop-
ment risk nor to higher incidence of complication
after proctocolectomy with an ileal pouch [2].

In course of the first colonoscopy biopsies for
histopathological definition of colitis type are neces-
sary; in any cases, only biopsies can distinguish idio-
pathic colitis from infectious colitis. Biopsies must be
taken from inflamed mucosae, healthy mucosae and
ileum since real UC extension and existence of
microscopic inflammation must be evaluated
because therapy and prognosis can change accord-
ingly. A new approach to microscopic inflammation
is confocal endoscopy (see below), which allows tar-
geted biopsies.

Silent Disease

During silent disease (remission phase), haustrae are
reduced and the colon is tube like; characteristic
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lesions are pale and sometimes granulose mucosae
(atrophy) is apparent and there is a loss of vascular
pattern and presence of pseudopolyps. The so-called
inflammatory polyps are present in acute and quies-
cent disease and are composed of regenerating
mucosae and inflammatory cells without dysplastic
epithelium. Therefore, they do not degenerate to
CRC. The use of A video capsule is very limited in
UC. It can play a marginal role in indeterminate coli-
tis, showing unknown lesions in the small intestine
that can contribute to a diagnosis of CD [3].

Disease Activity

In clinical practice, Truelove-Witts index is used to
establish disease activity, but many endoscopic
scores are used to measure UC activity [for example,
St. Mark’s index, UC disease activity index (UCDAI),
Mayo score), but endoscopy gives little additional
information to clinical indexes of disease activity in
UC. In clinical practice, it seems appropriate to treat
these patients on the basis of symptoms [4, 5].

Follow-Up of US

After correct diagnosis and obtaining remission
maintained by correct medical therapy, a second
colonoscopy within 8 years from the beginning of the
symptoms, is indicated only in case of relapse not
responsive to therapy [6–9]. Refractory disease can
be caused by viral infection (most commonly by
cytomegalovirus), primarily in patients on immuno-
suppressant maintenance therapy. In this case, the
endoscopist has a front-line role taking biopsies from
the bottom of the ulcers, where CMV implant, during
proctosigmoidoscopy.

After 8 Years from the Beginning

The main role of colonoscopy during follow-up of
UC is screening and surveillance for CRC. The life-
time prevalence of CRC in patients with UC is esti-
mated to be 3.7% and 5.4% among those with total
colitis. Rates are higher in patients with longstanding
disease, and the cumulative probabilities at 10, 20
and 30 years increase to 2%, 8% and 18%, respective-
ly. Compared with age-matched members of the gen-
eral population, the relative risk of cancer is 20% for
extensive colitis and 4% for left-side colitis [10]. The
main risk factors for CRC in patients with UC are
reported in Table 2.

Before 8 Years from the Beginning

Disease Standing

Disease standing is an independent risk factor for
CRC development in patients suffering from UC.
There is no standard definition for the duration of
UC. Although some studies define duration based on
the date of radiological, endoscopic or histological
diagnosis, a preferred approach is to define it in rela-
tionship to the onset of UC-like symptoms. Since the
risk of CRC becomes greater than in general popula-
tion after 8–10 years from disease onset [12], the
Crohn’s and Colitis Foundation of America (work-
shop: “Colon cancer in IBD: science and surveil-
lance”, Palm Harbor, Florida, March 2000recom-
mends that a screening colonoscopy be performed
8–10 years after onset of symptoms attributable to
UC to redefine extension and cutoff dysplasia. Then,
a regular surveillance program should be carried out.

Anatomic Extension

As disease standing it is an independent risk factor
for CRC, extension should be defined by both endo-
scopic and histological evaluation, whichever reveals
more extensive involvement, not with radiological
images since cancer and dysplasia can arise in areas
of the colon that show histological evidence of dis-
ease even without macroscopic abnormalities [13].

Primary Sclerosing Cholangitis

All patients with primary sclerosing cholangitis
(PSC) without prior diagnoses of irritable bowel dis-
ease (IBD) should undergo a colonoscopy to deter-
mine their status. This procedure should include
biopsies from normal-appearing mucosae because
microscopic evidence of colitis may not be visually
apparent. For patients suffering from IBD, screening
and subsequent yearly surveillance should begin at
the time of PSC onset.

Table 2. Risk factors for colorectal cancer (CRC) in ulcera-
tive colitis (UC) patients [11].

Disease standing
Anatomic extension
Positive family history for CRC
Age at onset of UC
Severe or chronic inflammation
Primary sclerosing cholangitis
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Age of Onset

Although there is some evidence to support a higher
relative risk for CRC among UC patients diagnosed at
a young age [12], there is insufficient evidence to
support starting screening and surveillance before 8
years of disease onset.

Positive Family History of CRC

This is an additional risk factor for development of
CRC in patient with UC [14], but there is insufficient
evidence to warrant a closer follow-up. 

In a recent study, Rutter et al. [15] demonstrated
that some endoscopic lesions were correlated to
higher risk of CRC development and, on the con-
trary, that normal endoscopy testified a low risk of
neoplasia. Mainly, pseudopolyps were correlated to
higher risk of CRC development not because of direct
degeneration but because they are an expression of
severe and constant inflammation. Some drugs may
modify risk of development of CRC; aminosalicylate
use, perhaps folic acid intake and ursodeoxycholic
acid in the subset of colitis patients with PSC have
been suggested to be cancer chemopreventive agents
[16, 17]. A screening colonoscopy must be done to
rule out dysplasia or cancer after 8–10 years from the
onset of the disease. The accuracy of intestinal
washout is very important because, in these patients,
minimal lesions can be in situ carcinoma.

The cornerstone of endoscopic surveillance in UC
is dysplasia, which is defined as unequivocal neo-
plastic alteration of the colonic epithelium. Dysplasia
represents the histological manifestation of wide-
spread chromosomal instability caused by the effects
of persistent inflammation. Most cancers in colitis
are preceded by dysplasia, and approximately 75% of
cases have coexisting dysplastic change elsewhere in
the colon. The detection of dysplasia in colitis is used
as a clinical marker of imminent or established carci-
noma. During examination, multiple biopsies must
be taken, even on normal mucosae, to assess exten-
sion increase of UC [18].

After screening, patients with UC must begin a
regular surveillance program (Fig. 1). Patients with
extensive colitis or left-side colitis who have a nega-
tive screening colonoscopy should begin surveillance
within 1–2 years. After 2 negative examinations, the
next surveillance colonoscopy can be performed
every 3 years until UC has been present for 20 years.
At that time, consideration should be given to short-
en the surveillance times to 1–2 years since CRC risk
increases with longer duration of colitis. Patients
with PSC should undergo yearly surveillance.
Patients with proctosigmoiditis, who have little or no

increased risk of CRC compared with the general
population, should be managed according to stan-
dard CRC prevention measures as defined in guide-
lines [11].

Screening colonoscopy must be performed during
quiescent UC because the presence of severe inflam-
mation can cause an erroneous histological differen-
tial diagnosis from dysplasia. Standard examination
must include the entire colon and the collection of 4
random biopsies every 10 cm of mucosae since it has
been estimated that 33 biopsies are required to pro-
vide a 90% chance of finding the highest degree of
present dysplasia [19]. In UC, dysplasia on flat
mucosae is distinguished by dysplasia associated to
lesions or mass (DALM) because there is a significant
major risk that these harbour cancer, even if a recent
study showed that in 90% of patients a scrupulous
colonoscopy can detect dysplastic lesions even on flat
mucosae [20].

New Endoscopic Techniques

New endoscopic techniques are being introduced to
improve early identification of even minimal lesions
and to take targeted biopsies in suspicious areas.
These techniques do not replace colonoscopy but are
second-level examinations [21].

Fig. 1. Follow-up in UC

8-10 years

Onset of symptoms of UC

Surveillance program
(colonoscopy every 1-2 years)

Primary sclerosing
cholangitis Screening colonoscopy

I and II colonoscopy
negative

Colonoscopy every 3 years to
the 20° year of UC

Yearly colonoscopy
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Chromoendoscopy

Endoscopic dye-spraying can improve dysplasia
detection [7, 19]. This procedure involves the appli-
cation of a mucosal stain or pigment, usually by
injection through an endoscopic spray catheter.
Chromoendoscopy improves the detection of mini-
mal colonic lesions, raising the sensitivity of the
endoscopic examination and, once a lesion is detect-
ed, can allow lesion characterisation, increasing the
specificity of the examination [21–24]. There are 3
general classes of stain:
– Contrast dyes (for example, indigo carmine 0.1%):

These coat the colonic mucosal surface and nei-
ther react with nor are absorbed by it. When dye is
sprayed on the surface, groove patterns becomes
evident and so mucosal lesions are highlighted.

– Absorptive dyes: These are absorbed by different
cells to different degrees. Methylene blue 0.1%
after few minutes avidly stains noninflamed
mucosae but is poorly taken up by areas of active
inflammation and dysplasia.

– Reactive dyes: These react with epithelium or mucos-
al secretion, producing detectable colour change.
Colour use seems to be safe. The indigo carmine is
poorly absorbed from the gastrointestinal tract.
There is a theoretical risk of allergic reaction, but
this has not been reported with intraluminal use.
A recent study suggests that methylene blue can
cause DNA damage after chromoendoscopy in
patients with Barrett’s oesophagus.

Description of Procedure

On insertion, all faecal fluid should be aspirated and
adherent stool washed off to ensure optimal mucosal
views. Any abnormalities seen on insertion should be
biopsied or removed, as they may not be easily identi-
fied on extubation. When the cecal pole has been
reached, intravenous drugs (scopolamine 20 mg or
glucagon 1 mg) should be given to reduce spasm and
haustral-fold prominence. Adequate air insufflation is
necessary. A dye-spray catheter is inserted down the

instrumentation channel and the tip protruded 2–3 cm,
and an assistant can spray the stain with a syringe.
Spraying should be done in segments of 5–15 cm. Once
a segment has been sprayed, excess dye must be suc-
tioned and mucosal examination begins; it is necessary
to wait few seconds for indigo carmine to settle into the
mucosal contours; methylene blue takes about 60 s to
be absorbed. Once this segment has been examined, the
next segment is sprayed and so on until the anal mar-
gin. On average, 60–100 ml of solution is required to
spray the entire colorectal mucosa. Suspicious areas
should be photographed, biopsied and the site endo-
scopically resected or tattooed if necessary. Patients
with multiple postinflammatory polyps present a
dilemma because the mucosa is not smooth, making
dysplasia detection difficult. The colonoscopist must
remain alert for any polypoid lesion that does not have
a smooth surface and should take biopsies.

Magnifying Colonoscopy

New-generation colonoscopes with lens system on
the tip enlarge the imagine up to 140 times [25–27].
Magnifying colonoscopes can show anatomic details
to discriminate inflammatory from neoplastic lesions
and to establish inflammation extension [27, 28],
which previously was detectable only by histopatho-
logical examination. It has been reported that micro-
scopic disease activity can predict relapse in patients
with UC and so influence the treatment plan.

By matching chromoendoscopy and magnifying
colonoscopy, it is possible to obtain a very detailed
mucosal examination, and even to distinguish polyp
types (pseudopolyp, hyperplastic and adenomatous).
Kudo et al. [29] confirmed the feasibility of applying
the “pit patterns” of the colonic polyp to distinguish
them via magnifying colonoscopy and indigo
carmine dye contrast (Table 3) [28, 30].

Confocal Endoscopy

Today it is possible to obtain in vivo microscopic
imagines by introducing a catheter into the operative

Table 3. Kudo et al classification for “pit pattern” [29]

Non neoplastic polyp Neoplastic polyp

Type I Normal round pit
Type II Small or large asteroid pit
Type III s Smaller than normal tubular or round pit
Type III l Larger than normal tubular or round pit
Type IV Dendritic or gyrous-like pit
Type V Nonstructural pit
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endoscopic channel [31, 32]. A fluorescent contrast
agent is used to achieve high-contrast images. Fluo-
rescein used systemically is preferred to acriflavine,
tetracycline or cresyl violet used topically, since these
agents have mutagenic potential cell’s structure in a
dedicated monitor. This new technology should
allow histological diagnosis during conventional
colonoscopy, but at the moment, accuracy is no bet-
ter than 60%.

Management of Abnormal Findings

A finding of histologic lesions “indefinite for dyspla-
sia”, confirmed by 2 expert pathologists, warrants
strict surveillance with repeat endoscopy within 3
months [33]. A finding of high-grade dysplasia indi-
cates total colectomy because of the high risk of syn-
chronous or metachronous CRC [34, 35]. Manage-
ment of low-grade dysplasia is uncertain because it
can progress to high-grade dysplasia or cancer in
approximately 35–50% of patients within 5 years.
Hence, 20% of patients with low-grade dysplasia have
a CRC diagnosed at prophylactic total colectomy.
Therefore, different therapeutic options should be
considered. Prophylactic colectomy should be rec-
ommended if the number of specimens is poor or in
multifocal dysplastic areas. If the patient declines
prophylactic colectomy, careful surveillance should
be carried out by a colonoscopy with adequate biop-
sies every 3–6 months. Negative sequential
colonoscopy should not encourage patient or physi-
cian, and surveillance must continue every 6 months
[33].

In the case of polyps in UC mucosae [adenoma-
like mass (ALM)], polypectomy is indicated and,
moreover, biopsies should be taken in the surround-
ing area (for separate examination). If those are neg-
ative for dysplasia, surveillance should be carried out
every 6 months; however, if dysplasia is present on
the mass or in the adjacent area, colectomy is indi-
cated because of the high risk of synchronous CRC
[11, 19, 36–38]. If the polyp is on either macroscopi-
cally or microscopically healing areas, follow-up is
similar to those of sporadic adenoma.

Stenosis

Restorative proctocolectomy with ileal pouch–anal
anastomosis is the surgical treatment of choice for
patients with medically refractory UC or UC with
dysplasia. A well-known complication of surgery is
the stricture of the pouch outlet (pouch-anal anasto-
mosis) or pouch inlet (the junction of neoterminal
ileum and pouch). Both can benefit from endoscopic

balloon dilatation associated with topical injection of
long-acting steroids. This procedure appears safe
and effective in treating pouch outlet and inlet anas-
tomosis and can avoid or delay surgery [39].
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Introduction

Nutrition and nutritional status can be affected by
IBD. If one looks at patients with IBD referred to an
outpatient clinic or admitted to a ward, patients with
ulcerative colitis usually do not have an overt impair-
ment in nutritional status, but in acute and severe
attacks it is possible that they only need nutritional
support. Patients affected by Crohn’s disease more
frequently suffer from overt or subtle nutritional
problems, both in childhood and as in the adult life.
Despite the fact that most patients’ survival
expectancy is not impaired and most cases remain
productive [1], Crohn’s disease can be associated
with impairment in QoL scores, disability, and failure
to thrive, which is also frequently associated with
nutritional problems. It has been estimated that
25–75% of patients suffer from varying degrees of
malnutrition; however, the first figure appears more
realistic. Impairment in nutritional status more fre-
quently occurs in patients with unremitting and/or
complicated disease, but others factors can con-
tribute to malnutrition, particularly in children. Con-
comitant factors can be shared by the same patient:
(1) anorexia and reduced calorie intake; (2) reduced
ingestion of foods because of abdominal pain; (3)
diarrhoea, malabsorption and protein-loosing
enteropathy, especially if the disease is extensive and
involves the jejunum; (4) bacterial overgrowth; (5)
increased intestinal permeability and chronic inflam-
mation contributing to a chronic hypermetabolic
state, which is frequently found in malnourished
patients with active disease; (6) GI fistulas, intestine
narrowing and infections; (7) subtle deficiency of
vitamins and oligoelements that complicate and/or
are capable of favouring malnutrition; (9) aftermath
of extensive surgical resection with chronic intestin-
al failure (short-bowel syndrome). Energy require-
ments and expenditure may increase in the presence
of persisting inflammation, and protein synthesis
and catabolism appear to correlate with disease
activity, even doubling it in the moderate to severe
activity phase [2]. An energy requirement of up to

40 KCal/kg/day with a protein requirement of
1.8 g/kg/day has been estimated [3]. However, in
adult patients with Crohn’s disease without fever and
infections, the resting energy expenditure (REE)
measured by indirect calorimetry appeared to corre-
late well with, and to be practically identical to, the
expenditure estimated by the Harris-Benedict for-
mula. This suggests, that in about 90% of patients, it
is equal to 25±4 KCal/kg/day and that it exceeds
30 KCal/kg/day in only 10% of patients. Therefore,
energy and protein requirements depend on the dis-
ease activity, the presence of complications, and in
most patients, nutritional requirements are not signif-
icantly greater than might be theoretically expected.

Some topics deserve a lot of attention because of
their frequency, impact on quality of life, therapeutic
implications such as : (1) problems of malnutrition in
children with IBD and the role of an early nutritional
approach in improving growth not just as calorie
administration, but as a real therapy; (2) indications
and role of artificial nutrition in IBD and of enteral
nutrition as primary care; (3) the effect of enteral
formulas on some inflammation and mucosal mech-
anisms in IBD; (4) bone changes in IBD, prevention
and treatment.

Clinical Studies on Artificial Nutrition in Crohn’s
Disease

Artificial nutrition (enteral and parenteral) repre-
sents a widespread approach to many gastrointesti-
nal disorders such as intestinal failure and chronic
intestinal pseudo-obstruction, inflammatory bowel
disease (IBD), severe exocrine pancreatic insufficien-
cy due to cystic fibrosis, enteric and pancreatic fistu-
las, swallowing disorders, and other conditions sec-
ondary to other severe gastrointestinal disease or
major digestive surgery leading to malnutrition. The
availability of different enteral nutritional formulas,
improvements in assessing nutritional status and its
relationships with the digestive tract, as well as the
progress in the management of artificial nutrition
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procedures have enhanced its safety, efficacy and
scale of use.

Crohn’s disease can be an indication for artificial
nutrition, improving patient management and also
providing some insights into the nature of the dis-
ease, for example with regard to the role of dietary
antigens, intestinal permeability and the intestinal
inflammatory and immunological response in the
pathogenesis and clinical course of the disease. At
this point, there is no medical or surgical treatment
capable of curing the disease, and the only realistic
therapeutic objectives consist of achieving remission
of the active phases, treatment of complications, and
an attempt to maintain remission with immunosup-
pressive agents and more recently with long-term
infliximab treatment. Though the obvious aim of
artificial nutrition is to improve or restore adequate
nutritional status in the presence of malnutrition by
artificially administering nitrogen together with an
energy source, in Crohn’s disease, an increasingly
investigated aspect is the assessment of whether or
not enteral nutrition (EN) may have the role of pri-
mary care.

Nutritional Care in Children with Crohn’s Disease

Between 15 to 40% of children with Crohn’s disease
suffer from malnutrition and growth failure, puberty
retardation and development of secondary sexual
characteristics retardation [4]. The slowing down of
height velocity has been also observed [4, 5]. What is
clinically relevant is that malnutrition may affect as
many as 25% of children even before the apparent
onset of the disease [5]. Some factors are involved
such as the catabolic state during the acute and/or
persistent active phase, anorexia leading to insuffi-
cient calorie intake to cater to the subject’s needs
during the critical growth phase, malabsorption and
protein dispersion, and deficiencies of zinc, calcium,
magnesium and phosphorus. Moreover, steroid
treatment plays its most detrimental role in children.
A number of hormone deficiencies have been consid-
ered such as GH, thyroid hormones and cortisol. A
significant correlation between height and body-
weight deficits and low circulatory levels of IGF-I has
been found [6], which increases with the improve-
ment in the nutritional status induced by adequate
feeding (as can be achieved artificially) [6].

Nutritional support and rehabilitation, by admin-
istering defined oral, enteral formulas or parenteral
infusion of nutrients plays a major role in childhood.
Several studies have shown a positive role of par-
enteral nutrition in increasing weight and height, and
in inducing puberty in children with Crohn’s disease
[7–12], with better results being obtained if the nutri-

tional approach begins in the prepubertal period and
the disease has been in remission for some time [13,
14]. Though the growth phase covers a limited peri-
od, the earliest possible nutritional therapy is dis-
tinctly indicated in order to exploit the child’s growth
potential to the full. Parenteral nutrition is able to
favour clinical remission of the acute phase in chil-
dren [7, 8], and to trigger body growth after surgical
treatment [12]. In some cases, long-term parenteral
nutrition has been used [15].

A substantial number of controlled and uncon-
trolled trials have provided suggestions on the use-
fulness of both orally and enterally administered
defined formulas (continuously or intermittently),
depending on the indication, facilities, and patient’s
compliance, in inducing an increase in height or
body weight and in accelerating the onset of puberty.

Elemental, semi-elemental and polymeric enteral
formulas have been tested with no substantially dif-
ferent degrees of efficacy [16–23] and they have
proved capable of facilitating remission of the acute
phase [21, 24], and of having efficacy comparable
(though less quickly) to prednisolone [25]. In a meta-
analysis of randomised studies, EN was as effective as
steroids in achieving clinical remission [26]. Though
long-term nocturnal enteral protocol was able to
contribute towards keeping the disease in remission
[23], its long-term efficacy is not yet proven. 

Re-feeding allows an improvement in the nutri-
tional status, growth rate and height, remission of the
acute phase and, in certain circumstances, reduction
in relapses. The main goal in children affected by
Crohn’s disease is taking the patient off steroids,
thereby avoiding their detrimental influence in this
phase of life and hastening the onset of puberty with
the development of secondary sexual characteristics.
This is more conveniently achieved with EN, which
plays its greatest role in children with Crohn’s dis-
ease, bringing about a major change for the better in
the patient’s quality of life, in the sense of actual
treatment and nutritional rescue and rehabilitation.

Artificial Nutrition in Crohn’s Disease

Usually, TPN is indicated when the digestive tract
cannot be used for nutrition. Its aim is to promote
bowel rest, to avoid any contact between bowel and
dietary antigens and to improve the nutritional sta-
tus. Despite some detrimental effects which the
absence of nutrients may have on the gut, the role of
TPN has been investigated in both retrospective and
controlled clinical studies [25]. In the retrospective
studies, TPN was used alone or in combination with
steroids, and hospital remission of Crohn’s disease
was obtained within a wide 28–100% range of
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patients [27]. If we do not consider the extreme fig-
ures and trials enrolling less than 20 patients, the
overall hospital remission quoted about 50%; howev-
er, it rose to 77% in the largest study in which 100
patients were enrolled [28]. Long-term remission
over 3–49 months ranged from 0 to 69%, and 1-year
remission was registered in about 40% of patients.

Some prospective trials have assessed the efficacy
of TPN with a fairly homogeneous overall hospital
remission rate of about 80%, but with a wide long-
term [20–48 months) remission rate ranging from 18
to 69% [29–32]. The remission rate for TPN, as com-
pared to steroids, does not appear significantly dif-
ferent, though it is consistently numerically lower
[32, 33]. In some studies, numerically (though not
statistically) higher remission rates were reported
with TPN when combined with steroids [34].

A number of studies have reported some positive
effects of TPN in the conservative treatment of fistu-
las in Crohn’s disease, with closure rates of 43% [34],
59% [35], 44% [36] and 62% [27], and some superi-
ority of TPN over EN has been described [38]. How-
ever, other studies did not confirm any advantage of
TPN [29, 39–41]. Short-term fistula closure is proba-
bly to be expected in approximately 40% of cases
treated with TPN, with a relapse rate varying from 10
to 60% [28, 37]. The use of EN for fistula closure has
yielded contradictory results: while a promising
effect [42] or results comparable to those achieved
with TPN were reported [43], in other trials, EN has
failed to be effective [44]. Moreover, TPN has been
tried preoperatively to reduce disease activity and to
limit the length of resected bowel. Reduction of
approximately 20 cm of small bowel and 11 cm of the
ileum and caecum has been measured in patients
treated preoperatively with TPN [45]. Moreover, in a
single study, TPN has been tried as an alternative to
surgery in Crohn’s disease of the colon, but not in
patients with small-bowel disease where it failed to
obviate the need for surgery [46].

The role of TPN has been also assessed in patients
resistant to steroids (remission observed in 40–80%
of cases) [28, 47–49], and in steroid-dependent
patients (remission observed in 100% of cases) [50,
51]. Steroid treatment does not improve the response
to TPN [50].

Although available data are not homogeneous and
the quality of studies is not always high, there is suf-
ficient evidence that, in adults, TPN improves nutri-
tional status, can be used preoperatively, may offer
an alternative to surgery in selected patients with
Crohn’s disease of the colon, is helpful in patients
with GI tract fistulas, and can favour remission of the
acute phase of the disease.

Nevertheless, elemental diets has proved as effec-
tive as TPN in inducing remission of the active phase

at rates of 87.5% vs. 85% [52], 62% vs. 75% [53] and
70% vs. 80% respectively [54]. It has also been found
to be just as effective as both TPN and partial par-
enteral nutrition (EN: 58%; TPN: 71%; partial par-
enteral nutrition: 60% remission observed, respec-
tively) [55]. Moreover, long-term remission rate fol-
lowing TPN does not seem to be different from that
observed after an elemental diet (27% vs. 32% long-
term remission, respectively) [53, 55], but contradic-
tory features have been reported for TPN vs. steroids
(17 and 3%) [33] and 33% vs. 28.6% remission rates
respectively [56]. Some studies have compared long-
term remission after TPN and after EN: no substan-
tial differences were found by comparing long-term
remission rates, active disease persisted in 60% vs.
41% and in 50% vs. 37% respectively [54, 55]. There-
fore, bowel rest would not appear necessary for
inducing remission of the acute phase and, because
of its cost and side effects, TPN should be restricted
to selected patients only.

In Crohn’s disease, an altered immunological and
inflammatory response to endoluminal antigens is
present, and an increased intestinal permeability has
been reported [57]. On the basis of some candidate
interactions between the luminal contents and the
intestinal mucosa, EN and oral elemental or semi-
elemental formulas have been investigated as a pri-
mary care for Crohn’s disease. Elemental formulas
(40–50% of whose nitrogen are amino acids), possess
low antigenicity, are easily proximally absorbed, and
are generally endowed with a low lipid content often
in the form of MCT. In Crohn’s disease, some intol-
erance to intraluminal food antigens has been postu-
lated, but in rechallenge and double-blind rechal-
lenge studies, less than half of the patients in whom
remission was achieved with an elemental diet, and
who presented apparent sensitivity to a number of
foodstuffs, proved to have benefited from food exclu-
sion diets [58]. On the other hand, despite the fact
that oral liquid formulas were associated with a clin-
ical remission rate comparable to that achieved with
first-line drugs, a minority of patients complained
about the oral liquid formula so much that its use was
curtailed [59]. Despite this drawback, elemental for-
mulas are capable of improving intestinal permeabil-
ity, and of reducing mucosal inflammation in
Crohn’s disease [60].

Clinical studies have shown that EN used with ele-
mental formulas is associated with remission rates
comparable to those obtained with steroids at a fig-
ure approximately as high as 75% [21, 25, 28, 61–64],
and in a single trial it was superior to prednisolone
[62]. However, the relapse rate or remission length
after an elemental diet is quite variable. In one study,
following a good 83% remission rate, the amount of
patients remaining in remission at 6 and 12 months
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were less than 50%, which was lower than in the
group that had achieved remission with prednisolone
[64]. In a large retrospective study, the frequency of
lasting remission rates at 6, 12, 24, 36, 48 and
60 months after remission achieved with elemental
EN did not significantly differ (37–45% at 3 years)
from those observed following steroids (24% at
3 years) [65]. Thus, elemental EN nutrition appears
as effective as steroid therapy and TPN in favouring
remission, but it is questionable whether the relapse
rate is greater, equal to, or even lower than that after
steroid-induced remission.

Semi-elemental and elemental formulas have
yielded identical results in inducing remission of
active Crohn’s disease [24, 66, 67]. In one study, a
semi-elemental formula gave results comparable to
those of prednisolone (remission rates: semi-elemen-
tal 89%, prednisolone 87%) [24], but this was not
confirmed in two controlled trials [59, 68] in which
prednisolone was superior to EN.

In clinical studies with polymeric EN, with one
exception [69], remission was observed in at least
60% of patients, with an average rate of about 70%,
but up to 80% in three trials [70–72]. With the excep-
tion of the above-mentioned study [69] in which bet-
ter results were observed with an elemental diet,
comparison between elemental and polymeric for-
mulas confirmed that they were equally effective in
inducing remission [71, 73, 74 ]. One study showed
that a polymeric formula (remission rate: 94%) and
prednisolone (remission rate: 88%) were equally
effective in inducing remission of Crohn’s disease
and in reducing the van Hees index. Additionally, a
greater number of patients who had achieved remis-
sion with EN were still in remission 12 months later
[72]. Thus, polymeric enteral diets are also associat-
ed with similar remission rates as elemental diets and
steroids, but there is no sufficient evidence that they
promote longer clinical remission.

The increasing evidence that intestinal environ-
ment and microflora, genetic factors and altered
immune mucosal response can account for the mech-
anisms triggering and perpetuating the inflammato-
ry process, may give new insights for understanding
why EN may have a role of primary care in Crohn’s
disease. Though mechanisms of elemental diets (and
generally of EN) in IBD are incompletely understood,
there is evidence of an anti-inflammatory action. A 4-
week elemental diet impacts with cytokines, decreas-
ing mucosal IL-1b, IL-1ra, IL-6, IL-8 TNF-alfa to
healthy control levels in patients with active Crohn’s
disease. The IL-1ra/IL-1beta ratio, which was lowered
before EN, increased to control values after EN. Clin-
ical remission can be achieved in 71%, endoscopic
healing in 44% (ileum) and 39% (colon), and histo-
logical healing in about 20% of the treated cases [74].

Moreover, endoscopic and histological healing was
associated with a decline in cytokine concentration
and with an improvement in pro-inflammatory/anti-
inflammatory cytokine imbalance [74]. In Vitro
incubation in an elemental diet-like environment of
colonic or ileal biopsies of patients with IBD (but not
of control patients), increased the interleukin-1
receptor antagonist/inteleukin-1 beta ratio [75].
Though in vitro/in vivo pathways can be different
and the former features should be considered with
caution, these data suggest that an elemental diet
“environment” increases the anti-inflammatory/pro-
inflammatory cytokine ratio.

Exclusive polymeric EN in children was associated
with an early increase in IGF-1 and decrease in pro-
inflammatory cytokine IL-6, C-reactive protein, ESR
and the Crohn’s disease activity index [76]. An
increased resistance of T-cells to apoptosis is induced
by IL-6, but also it has been shown to interfere with
bone metabolism leading to osteopenia [77, 78]. IL-6
is over-expressed in Crohn’s disease, and its blockade
experimentally leads to partially reverse growth fail-
ure [79]. A relationship between increased IL-6 levels
and decreased IGF-1 levels was found in children
[79]. Increase in IGF-1 levels was obtained by both
steroids and elemental diet, but body growth was pro-
moted solely by the latter [80]. However, environ-
mental (dietary and even more bacteria) factors
directly influenced by EN and cellular mechanisms by
which inflammatory and immune response can be
modulated, have not been elucidated so far. Because
of comparable results given by semi-elemental and
polymeric diets, it is clear that dietary antigen exclu-
sion alone, as inferred by earlier studies with elemen-
tal diets, or the so-called bowel rest, are not the mech-
anisms involved. Effects on intestinal permeability,
cytokine expression, intraluminal products of nutri-
ent substrates by the microflora, and perhaps some
components of defined EN formulas (such as anti-
inflammatory cytokines and/or lipids) remain the
main candidates in support of using the nutritional
approach as primary care in Crohn’s disease.

Though some contradictory results of clinical tri-
als could be partly explained by different composi-
tion and selection of patient samples and by con-
comitant treatments, some data suggest that the
composition of EN formulas may influence their
effects in Crohn’s disease. Different peptide lengths,
and varying fat content and quality as substrates for
the arachidonic and eicosanoid acid cascade, with
down-regulation of pro-inflammatory compounds,
could account for the actions of EN in Crohn’s dis-
ease. On the other hand, supplements with dietary n-
3 PUFA have been successfully employed both in an
animal model of inflammation [83] and in rheuma-
toid arthritis [84].
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An excellent analysis of clinical trials suggested
that lipid composition may play a major role in the
effect of EN as primary care in Crohn’s disease [82].
High-lipid formulas, particularly linoleic acid formu-
las, were associated with worse results, whereas low-
lipid formulas and those with large amounts of
MUFA have yielded better results. Linoleic acid is the
precursor of arachidonic acid, which constitutes the
substrate for the synthesis of factors with a substan-
tial pro-inflammatory action (IL-6, LTB-4, PGE2,
thromboxane A2), the content of which is increased
in the active phases of Crohn’s disease. EN formulas
rich in n-6 PUFA such as linoleic acid, which is capa-
ble of inducing marked synthesis of arachidonic acid
and of pro-inflammatory factors, would be, there-
fore, less indicated than diets with a low content of
PUFA or containing PUFA of the n-3 series which
induces the synthesis of factors with a less pro-
nounced pro-inflammatory activity (LTB-5, PGE3

and PGI2)—the synthesis of which competes with
that of the factors with stronger pro-inflammatory
action. Furthermore, this would also reduce the syn-
thesis of cytokines—tumour necrosis factor (TNF-
alfa) and platelet activating factor (PAF)—involved
in tissue-damaging mechanisms. Dietary n-3 PUFA
promoted an anti-inflammatory effect in experimen-
tal colitis, by affecting the immune cell function, by
reducing myeloid cell recruitment and activation of
myofibroblasts, pro-inflammatory cytokines, by
enhancing epithelial barrier function and by acting
on the tight junction and up-regulation of
occludines. The ratio n-6/n-3, more than their
absolute levels, with competition for COX and 5-
LOX, seems to determine the final eicosanoid balance
[85]. However, increased biosynthesis, consumption
of PUFA and high circulating levels of n-3 PUFA in
active Crohn’s have been described [86], raising
some doubts on the need for high n-3 content enter-
al formulas. 

Bone Disease in IBD

Reduced bone mineral density (BMD) is frequently
associated with Crohn’s disease (CD). Early studies
have described a high prevalence of osteopenia (a T-
score of –1 or lower) and osteoporosis (a T-score of
–2.5 or lower) in inflammatory bowel disease (IBD).
Uncontrolled studies gave a prevalence of severe
demineralisation determined by dual-energy absorp-
tiometry (Z-score of lower than –2 or T-score of
lower than –2.5) that ranged from 18 to 42%, while
larger studies with a healthy control group showed
prevalence rates of only 2–16% [87]. It is important
to notice that these studies are prone to selection bias
as they are conducted in specialised IBD centres. In

fact, in prospective longitudinal studies, changes in
BMD in patients with IBD were similar to those of the
general population [88]. The most relevant clinical
question is to determine whether alterations in BMD
can affect the fracture risk. There have been four
large population-based studies describing fracture
risk in patients with IBD. A survey was mailed to
members of the Danish Crohn’s/Colitis Association
regarding fractures [89]. The authors concluded that
patients with UC had similar overall fracture rates
compared with control subjects. Crohn’s disease
patients had a relative risk of 1.7 for all fractures (RR
for female patients 2.5, 2.9 among premenopausal
females, 1.8 among postmenopausal women and 0.6
among men) compared to the control group. A fam-
ily fracture history (RR 2.4) especially paternal (RR
3.6) increased the risk of fracture among patients
with CD. Among UC patients, maternal fracture his-
tory (RR 2.4) and smoking (RR 3.8) were additional
risk factors. There was no correlation between frac-
ture risk and steroid use in both CD and UC. It is
important to notice that the control subjects were not
matched to patients by age and gender and were
more likely to be older and male, and less likely to be
current smokers or on hormone replacement therapy
than patients with Crohn’s disease. Furthermore,
there may have been a bias in the nature of patients
who returned the questionnaire, as those who were at
higher risk may have been more likely to respond. In
population-based studies, the same authors observed
that the relative risk of sustaining a fracture requir-
ing hospitalisation in CD was 1.9, whereas at 1.08 in
UC it had not significantly increased [90].

There have been two North American population-
based studies of fracture risk in IBD [91, 92]. The first
study, published by Bernstein et al., identified hospi-
tal and out-patient fractures by collecting the data via
administrative databases for the Canadian province
of Manitoba. The overall fracture rate for patients
with IBD was found to be approximately 1 per
100 patient-years and this increased to a relative risk
of 1.41 compared with an age-gender- and geograph-
ical residence-matched control group. There was an
increased fracture risk of the hip and of the spine,
which was evidenced in patients over 60 years of age.
No differences were observed between men and
women and between CD and UC patients. However,
there was a significantly increased fracture risk for
UC male patients compared with females. The other
North American study used the Olmsted County
population-based database of 243 CD patients. Com-
pared with controls, the overall risk ratio for any
fracture was 0.9, whereas the relative risk for an
osteoporotic fracture was 1.4. The risk ratio for tho-
racolumbar vertebral fracture was 2.2. Thus, the risk
of fracture was not greater than in the general popu-
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lation, except in the elderly. The last study was a pri-
mary care-based nested-case control study which
used a General Practice Research Database in the UK
that included 683 patients [93]. The overall odds ratio
for IBD patients compared with a matched control
group was 1.21 without differences between males
and females. After accounting for a measure of dis-
ease severity, there were no significant differences in
the fracture risk between patients with CD and UC;
the risk of fracture correlated with the number of
symptoms and with age.

The collective messages of these studies are the
following: (1) patients with IBD may have increased
fracture rates but the magnitude of the excess risk is
small and most evident in the elderly; (2) fracture
risk is generally similar in CD and UC; (3) osteo-
porosis is gender neutral among patients with IBD.

Risk Factor for Osteoporosis in IBD

The mechanisms underlying bone loss in IBD are still
unclear. Several factors that also contribute to osteo-
porosis in the general population are implicated:
physical inactivity, hypogonadism, underweight, cal-
cium and vitamin D deficiency, malnutrition, smok-
ing (most commonly in CD), treatment with steroids
and the effects of inflammatory cytokines related to
the disease activity. As noted before, among patients
with IBD, fracture risk, which is similar in CD and
UC, is gender neutral and most evident in adults. In
the following, we will briefly discuss the other main
risk factors.

Onset of inflammatory bowel disease. A recent
analysis of premenopausal adult women with early
onset IBD did not provide evidence that an early
onset of disease is a major risk factor for early onset
osteoporosis [94].

Steroid use. Systemic steroid therapy is associated
with rapid bone loss, particularly in the trabecular
bone of the lumbar spine. Steroid use is a major fac-
tor in IBD-associated bone loss. Nevertheless, it is
difficult to separate the effects of corticosteroid use
from those of disease activity. Bernestein et al.
observed that corticosteroid use in the 2-year period
preceding fracture was more frequently in patients
experiencing fracture compared with those not expe-
riencing fractures [94]. Few studies have examined
BMD in newly diagnosed patients. Gosh et al.
observed reduced BMD in patients with CD, but not
with UC [95]. This could be explained by the relative
lower age and hence higher BMD of the UC patients
and by the high preponderance of proctitis with less
deleterious systemic consequences. BMD was unaf-
fected by the subsequent use of steroids over a 1-year
period. Schoon et al. [96] found BMD to be normal at

diagnosis. It has been suggested that the high preva-
lence of oral contraceptives used in this study (92%
of the women) may have provided protection against
bone loss. Lamb et al. [97] observed a reduced BMD
at diagnosis, prior to corticosteroid treatment in 34
IBD patients.

Calcium intake, vitamin D deficiency, malabsorp-
tion, intestinal resection, body mass index. Adequate
calcium-intake has been suggested as being an
important determinant of optimal bone mass. Bern-
stein et al. observed, in a cohort of premenopausal
women prior to 20 years of age, that the average BMD
was not different than in controls and only 3% had
BMD in the osteoporotic range [94]. Therefore, IBD
children achieve normal BMD as adults and it is pos-
sible that during remission periods or steroid-free
periods there is a sufficient opportunity to achieve
normal bone mineralisation. In this same study, oral
calcium and vitamin D intake were measured by a 4-
day food record and no correlation was observed
between the intake of these nutrients and BMD [98];
this is similar to a previous report in 168 CD patients
[99]. Hence, a 4-day record can be beneficial in deter-
mining the quantity of calcium supplementation
required. One variable often cited as being important
in CD is the relationship between osteomalacia, the
skeletal hallmark of vitamin D deficiency, and
reduced vitamin D intake and/or absorption. Factors
contributing to vitamin D deficiency in CD include
malabsorption of dietary vitamin D and 25-hydroxy
vitamin D undergoing enterohepatic circulation, lack
of adequate sun exposure, a low dietary vitamin D
intake and the ingestion of drugs interacting with the
intestinal absorption of vitamin D. The majority of
the studies suggest that low dietary intake of vitamin
D is not an important determinant of BMD in IBD
patients [100]. Cholestyramine is often used to con-
trol postresectional diarrhoea due to bile acid malab-
sorption. Both resection of the terminal ileum and
cholestyramine therapy lead to the depletion of bile
acids, which are essential for vitamin D absorption;
ensuring adequate intake of vitamin D is highly rec-
ommended especially in patients with small-bowel
resection. Most of the studies on the importance of
vitamin D deficiency come from literature in the
early 1980s that specifically addressed BMD in a
selected group of CD patients with decreased serum
25-OHD. A recent study showed that vitamin D
absorption in CD patients is normal [101]. Some
studies have shown no relationship between BMD
and measured serum 25-OHD [102–104]. Two stud-
ies have found that serum 25-OHD levels are actually
lower in UC than in CD [105, 106]. Relative malnutri-
tion and low body weight are important risk factors.
In the general population, body mass index is strong-
ly correlated with BMD [107] and meta-analysis has
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concluded that a low body weight is a significant and
consistent risk factor for fracture in the general pop-
ulation, although the 51 studies used were dominat-
ed by older women [108]. The same appears true for
CD patients. In a population-based study of 60 CD
patients, 60 UC patients and 60 healthy controls,
those with CD had both a lower BMD as well as lower
lean mass [109]. This effect was only seen in those
with current or past systemic steroid use, which is
consistent with the known adverse drug effects on
both bone and muscle tissue. Among 168 CD
patients, the BMI was significantly correlated with
BMD (p<0.0001) [110].

Inflammation-mediated bone loss. The link
between inflammation and bone loss may be of par-
ticular interest in IBD-associated osteopenia. The
recently discovered receptor activator of nuclear fac-
tor κB (RANK) ligand (RANKL) osteoprotegerin
(OPG), may be the important link between systemic
inflammation and osteoporosis. The OPG molecule
binds to the receptor activator of nuclear factor κB
(RANK). The effect of this ligation is to regulate T
cell–dendritic cell communications, dendritic cell
survival and lymph node organogenesis. The interac-
tion of RANK on the surface of the osteoclasts with
its ligand RANKL induces osteoclastogenesis. Osteo-
protegerin (OPG) can be secreted by osteoblasts and
serves as a decoy receptor that prevents the ligation
of RANKL, which can interfere with osteoclastogene-
sis. The balance between RANKL and OPG is of
major importance for the regulation of osteoclasto-
genesis. The way in which compounds stimulate
RANK ligand or OPG will affect whether they inhibit
or induce osteoclastogenesis. Certain pro-inflamma-
tory cytokines such as IL-1 and TNF alfa, induce
RANKL and displace the balance of bone formation
and bone reabsorption in favour of bone reabsorp-
tion causing bone loss. Corticosteroids partially exert
their toxic effects on bone by the same mechanism
and they also inhibit OPG production.

Genetic risk factors of rapid bone loss. An interest-
ing report linked potential fracture risk as a measure
of bone mineral density by DXA with the presence or
absence of specific alleles for certain proinflammato-
ry cytokines [111]. Eighty-three patients with IBD
were enrolled and went through a follow-up with
BMD measurements over 1.6±0.3 years: 17% had a T-
score below –2.5 at the spine and 11% had a T-score
below –2.5 at the hip. They observed that the extent
of bone loss was not correlated to clinical severity of
disease or administration of steroids. Non-carriage
of the 240-base pair allele of the IL-1ra gene and car-
riage of the 130-base pair allele of IL-6 were inde-
pendently associated with increased bone loss, and
their combined presence was significantly associated
with increased bone loss. Todhunter et al. [112]

investigated the influence of IL-6, collagen type 1a1
(COL1A1 ) and vitamin D receptor gene (VDR) sin-
gle nucleotide polymorphisms (SNP) on BMD in a
cohort of 245 patient’s with CD. They observed that
lumbar spine and total hip BMD was higher in
patients with CC genotype compared to GG (p=0.041
and p=0.014 respectively). In patients genotyped for
COL1A1, (hip, but not lumbar spine), BMD was high-
er in the homozygous wild type GG than in the het-
erozygous GT. No differences were observed either
between BMD VDR Taq 1 and Fok 1 genotypes or
between BMD and CARD 15 genotypes. The authors
observed that in CD, a condition characterised by
increased levels of IL-6, the genotype CC is protective
against IL-6 mediated bone reabsorption. Further-
more, COL1A1 gene polymorphisms at the Sp1 bind-
ing sites are thought to influence the properties of
bone by altering the level of transcription and pro-
duction of collagen. It has been observed that bone
strength is reduced in heterozygous compared to
wild type subjects [113].

Clinical Trials on Prevention and Therapy of IBD-Associated Bone
Disease

Therapeutic intervention studies focussing on IBD
are sparse and no clinical trials with the aim of frac-
ture prevention are available. Extrapolating results
from fracture prevention trials in osteoporotic and
steroid-induced osteoporosis may be tricky for sev-
eral reasons: (1) orally administered agents, especial-
ly biphosphonates whose absorption is only 1–5%
even in healthy subjects, may not be adequately
absorbed in those with intestinal disease (in patients
with active disease, especially of the upper gastroin-
testinal tract, parenteral administration of biphos-
phonates may be appropriate); (2) IBD is under-rep-
resented in the larger intervention trials on steroid-
induced osteoporosis, making the conclusions
arguable; (3) younger men and premenopausal
women—patients of special interest with regard to
IBD-associated bone disease—have not been subject-
ed to therapeutic intervention trials outside the con-
text of steroid-induced osteoporosis. Taking all these
drawbacks as a whole, review articles on the therapy
of IBD-associated bone disease should be considered
with caution. Experts emphasise lifestyle modifica-
tions (physical exercise, no smoking and alcohol
excess), vitamin D (400–800 IE daily) and calcium (1
000–1 500 mg/day) supplementation and hormone
replacement therapy (oestrogens or selective oestro-
gens receptor modulators in women; testosterone in
hypogonadal men). However, these recommenda-
tions are far from fully evaluated. The factors that are
known at the present are discussed in the following.
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Firstly, vitamin D supplementation is relatively
inexpensive and does not necessitate control of calci-
um levels at regular intervals. It should be considered
for all older patients (>60 years) because of the
known high prevalence of vitamin D deficiency. In
contrast, active vitamin D metabolites are expensive,
necessitate control of calcium serum levels and have
not been shown to be effective for fracture reduction.
Secondly, calcium supplementation does not appear
to be essential in patients who are being supplement-
ed with genuine vitamin D. In addition, calcium is
not well tolerated. Thirdly, early menopause or male
hypogonadism should be corrected with hormone
replacement therapy and fourthly, the dose of corti-
costeroids should be kept to a minimum and non-
systemic or controlled-release formulations should
be advised [114].

Previous short-term studies have indicated that
biphosphonates and slow release sodium fluoride
can improve BMD. No effects were seen after 1 year
in a randomised study of corticosteroid-using
patients with IBD with the administration of calcium
and vitamin D alone [115]. One small, randomised
placebo-controlled study of 32 CD patients addressed
the changes in BMD after a year-long therapy with
the oral bisphosphonate alendronate 10 mg/day
[116]. After one year, the bone mineral density had
increased significantly at the spine in the alen-
dronate-treated group compared with the control
group and showed a trend for recovery at the femoral
neck. However, several issues have to be considered
when interpreting the data of this study. First of all,
the patients were selected for disease quiescence, and
patients with active disease, whose bone microenvi-
ronment may be more exposed to bone-resorbing
cytokines or whose ability to absorb oral biphospho-
nates may be compromised, were excluded. Addi-
tionally, although the study was randomised, the
alendronate-treated group had significantly higher
levels of biochemical markers of bone reabsorption
at baseline, which may have improved the response
to anti-reabsorptive therapy. There are, however,
some encouraging aspects: the favourable response
of CD patients to oral and the good tolerability of the
drug in these patients. In a more recent randomised
controlled study, Von Tirpitz et al. randomised 84
CD patients with reduced BMD to receive calcium
citrate (800 mg/day plus vitamin D 1 000 IU/day)
alone (n=13) or with either slow release sodium fluo-
ride (25 mg twice daily; n=36) or ibandronate (1 mg
intravenously every 3 months; n=35) [117]. The ran-
domisation was unbalanced as patients with osteo-
porosis were assigned either to the fluoride group or
to the ibandronate group. Other problems were the
shorter average disease duration in the fluoride
group and incomplete follow-up. At 27 months, lum-

bar bone density increased by 2.6% (p=0.066) for the
group given only calcium and vitamin D, 5.7%
(p=0.003) for those given fluoride and 5.4%
(p=0.003) for those given ibandronate; this effect was
particularly evident during the first year. Femoral
BMD did not change in any group and no participant
suffered a new vertebral fracture. Thirty-five patients
who received steroids at least once during the study
showed a mean increase in BMD similar to that
observed in those who did not receive steroids. A sig-
nificant correlation was observed between BMI and
the BMD during the observational period and
improved nutrition may alone contribute to the
improvement of BMD (p<0.001), emphasising that
treatment of underlying bowel disease and associated
improvement of body weight may be important fac-
tors in the management of osteoporosis. Bernstein et
al. [118] measured the BMD in 46 CD patients treat-
ed with infliximab for 1 year. At baseline, reduced
BMD occurred in 43% of patients at the lumbar spine
and 46% at the left femur; after 1 year of therapy,
BMD was significantly increased. BMD gain between
the groups with and without osteopenia was not dif-
ferent. Changes in BMD were not correlated to con-
current steroid therapy, calcium supplementation or
changes in C-reactive proteins.

Conclusions

Malnutrition is rather frequent in Crohn’s disease,
particularly in children and in adults with unremit-
ting and/or complicated disease. Several factors can
contribute to malnutrition and some of them can be
shared by the same patient. Early and/or subtle nutri-
tional changes should be considered in the compre-
hensive evaluation of patients affected by IBD. Bone
changes and increased fracture risk have been
described in both Crohn’s disease and ulcerative coli-
tis. Though chronic use of steroids has been consid-
ered a determinant in BMD impairment, the rela-
tionship between steroid administration and fracture
risk has recently been questioned. Increasing atten-
tion has been focused on the role of the underlying
chronic inflammatory process as a major factor of
bone disease. In any case, the use of vitamin D and
calcium supplementation is highly recommended,
especially in those that have been steroid treated and
elderly patients. Bisphosphonate can be useful in
preventing and treating bone changes, but indica-
tions and selection of patients still remains unclear.
Further studies on genetic determinants of bone
changes in IBD could probably improve our ability in
selecting patients for appropriate treatment. On the
other hand, it has been shown that maintenance
therapy with infliximab can improve BMD, which
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underscores the role of inflammation in IBD-related
bone disease.

A nutritional approach in IBD, namely in Crohn’s
disease, is not just calorie supplementation [119]. It
is mainly recommended in children with active
Crohn’s disease, where it constitutes a major thera-
peutic tool, not only in improving nutritional status,
but also in favouring clinical remission, in sparing
or avoiding steroids, in allowing and accelerating
growth, in hastening the onset of puberty (especially
if the treatment is started early and in the prepuber-
tal period) and in improving school performance
and social activities. In Crohn’s disease, EN should
be preferred to parenteral treatment due to its lower
cost and side effects. Moreover, EN may have the
role of primary care in this disorder. Improvement
in intestinal permeability and modulation of the
inflammatory response are candidates for mecha-
nisms that have a positive effect in active Crohn’s
disease. An imbalance between Th1 and Th2 (and
related cytokines) is considered to be associated
with pathological response, and recognition of com-
mensal bacteria contributes to the Th1-Th2 cytokine
balance, underscoring that gut bacteria are neces-
sary for maintaining the immune homeostasis. This
balance is altered in Crohn’s disease, leading to
chronic inflammation. However, no information is
currently available on the effect of defined EN for-
mulas in modifying or modulating microflora and
related action on gut mucosa and inflammatory
response.

Comparable clinical results have been shared by
different EN formulas, and special formulas have not
shown any superiority over “regular” ones. Since the
basic composition of polymeric EN does not substan-
tially differ from foods and, although there is evi-
dence of actions on some inflammation-related
mechanisms, one might speculate whether the effect
is related to specific components, to some balance or
imbalance between them or whether it is aspecific
and related to the presence of nutrients in an
inflamed intestine.

In adult EN, although it offers some alternative to
drug therapy for inducing remission, in clinical prac-
tice it is actually restricted to patients suffering from
severe and persisting anorexia and from malnutri-
tion due to unremitting disease and/or complica-
tions. It has not proven to be effective in poor or non-
responders to first-line drug therapy, and few data
support its use in patients with suspected or effective
food intolerance, not amenable by means of food
exclusion diets.

Therapeutic improvement via infliximab in
inducing remission and in long-term management
of Crohn’s disease, in treating fistulas, and its role in
promoting better quality of life scores could restrict

indications for the nutritional approach as primary
care in Crohn’s disease. Nutritional care will proba-
bly maintain its role in children in complicated cases
in which drug therapy (namely steroids) can be
associated with a higher rate of long-term side
effects on growth, bone and endocrine system.
Mechanisms whereby EN formulas have a real ther-
apeutic effect on the immune and inflammatory
response represent an intriguing research field for
improving our understanding of the pathophysiolo-
gy of IBD. In a practical setting, oral nutrition
should always be preferred and promoted via nutri-
ent and energy dense foods with good calcium con-
tent, according to local nutritional habits and indi-
vidual preferences.
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Introduction

The rationale for using probiotics in inflammatory
bowel disease (IBD) is based on convincing evidence
implicating intestinal bacteria in their pathogenesis.
The distal ileum and the colon are the areas with the
highest bacterial concentrations and represent the
sites of inflammation in IBD; similarly pouchitis, the
non-specific inflammation of the ileal reservoir after
ileo-anal anastomosis, appears to be associated with
bacterial overgrowth and dysbiosis. Enteric bacteria
or their products have been found within the
inflamed mucosa of patients with Crohn's disease
(CD) [1].

There is evidence of a loss of immunologic toler-
ance to commensal bacteria in patients with IBD [2,
3]. Patients with CD respond consistently to diver-
sion of the faecal stream, with immediate recurrence
of inflammation after restoration of intestinal conti-
nuity [4] or infusion of luminal content into the
bypassed ileum [5], and pouchitis does not occur
before the ileostomy closure. 

Patients with IBD have altered composition of
enteric flora with increase of aggressive bacteria such
as Bacterioides, adherent/invasive Escherichia coli,
Enterococci, and decrease of protective Lactobacillus
and Bifidobacterium species [6]. However, the most
compelling evidence is derived from animal models;
despite great diversity in genetic defects and
immunopathology, a consistent feature of many
transgenic and knockout mutant murine models of
colitis is dependency on the presence of normal
enteric flora for full expression of inflammation [7].
All these observations have suggested the possibility
of preventing or treating IBD by manipulating intes-
tinal microflora and increasing evidence supports the
potential therapeutic role of probiotics in IBD [8].

Probiotics

The first to propose the use of probiotics for the pur-
pose of health maintenance and disease prevention

was Elie Metchnikoff, the Russian Nobel Prize win-
ner, who at the turn of the last century suggested that
high concentration of Lactobacilli in the intestinal
flora was important for health and longevity in
humans [9]. Probiotics are defined as "living organ-
isms, which upon ingestion in certain numbers, exert
health benefits beyond inherent basic nutrition" [10].

Bacteria associated with probiotic activity are
most commonly Lactobacilli, Bifidobacteria and
Streptococci but other non-pathogenic bacteria such
as some strains of Escherichia coli and non-bacterial
organisms such as the yeast Saccharomyces boulardii
have been used (Table 1). For clinical application
probiotic strains must possess certain characteristics.
They need to be resistant to acid and bile, and must
have the ability to be metabolically active within the
luminal flora, where, ideally, they should survive, but
not persist in the long term. They should be antago-
nistic against pathogenic bacteria and, obviously,
they must be safe for human use and should main-
tain their viability and beneficial properties during
manufacturing processes [11].

Mechanisms of Action

Several mechanisms have been proposed to account
for probiotic action including the antagonistic activ-
ity against pathogenic bacteria either by inhibition of
adherence and translocation or by production of
anti-bacterial substances such as anti-microbial pep-
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Table 1. Organisms associated with probiotic activity

Lactobacilli
Bifidobacteria
Streptococci

Others bacterial strains
Enterococci, non-pathogenic E. coli

Non bacterial organisms
Yeasts (Saccharomyces boulardii)
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tides (bacteriocins) and hydrogen peroxide. Probi-
otics also stimulate mucosal defence both at the level
of immune and epithelial function with an increase
in sIgA production, blockade of pro-inflammatory
cytokines, enhancement of anti-inflammatory
cytokines levels, stimulation of intestinal mucin
expression and improvement of gut permeability.
Finally they are able to produce nutrients of special
importance to the intestine such as short-chain fatty
acids and vitamins (Table 2).

Animal Models Studies

Encouraging results have been obtained with probi-
otic therapy in experimental colitis. Administration
of Lactobacillus reuteri was shown to significantly
reduce inflammation in acetic acid- and methotrex-
ate-induced colitis in rats [12, 13]. More recently Lac-
tobacillus sp. was shown to be able to prevent the
development of spontaneous colitis in interleukin-10
(IL-10) deficient mice [14], and continuous feeding
with Lactobacillus plantarum could attenuate an
established colitis in the same knockout model [15].
A strain of Lactobacillus salivarius (subsp. Saliva
rius) reduced the rate of progression from inflamma-
tion through dysplasia and colonic cancer in IL-10
deficient mice [16], and a strain of Bifidobacterium,
infantis and of Lactobacillus salivarius were able to
attenuate inflammation with a reduced ability to pro-
duce Th1-type cytokines in the IL-10 knockout
model [17]. Using a cocktail of probiotic bacteria
(VSL#3), Shibolet and colleagues have shown a sig-
nificant attenuation of inflammation with a decrease
of MPO (myeloperoxidase) and NOS (nitric oxide
synthase) activity in iodoacetamide-induced colitis
in rats [18], while Madsen and colleagues have
reported a significant improvement of inflammation
together with a reduction in mucosal levels of pro-
inflammatory cytokines and a normalization of
colonic barrier integrity in IL-10 KO mice [19].

Ulcerative Colitis

The efficacy of a non-pathogenic strain of
Escherichia coli Nissle 1917 in the treatment of IBD
has been tested in three recent trials. In the other
three controlled studies, E. coli Nissle 1917 has been
found to exhibit efficacy similar to that of mesalazine
in maintenance treatment of ulcerative colitis (UC)
[20–22].

We have explored another strategy, using a probi-
otic preparation (VSL#3) characterised by very high
bacterial concentration (each packet containing 450
billion viable bacteria) and the presence of a cocktail
of eight different bacterial species. This product con-
tains viable lyophilised bacteria of four strains of
Lactobacilli (L. casei, L. plantarum, L. acidophilus, L.
delbrueckii subsp. Bulgaricus), three strains of Bifi-
dobacteria (B. longum, B. breve, B. infantis) and one
strain of Streptococcus salivarius subsp. Ther-
mophilus.

We carried-out a pilot study using VSL#3 as main-
tenance treatment in patients with UC in remission,
who are allergic or intolerant to sulphasalazine and
mesalazine, to verify the impact on the faecal flora of
this preparation. Twenty patients received 6 g per
day of VSL#3 (1 800 billion bacteria) for 12 months
and were assessed clinically and endoscopically at
baseline and at 6 and 12 months or in case of relapse.
Stool culture and determination of faecal pH were
also performed at different intervals.

Microbiological determination showed a signifi-
cant increase in concentration of Lactobacilli, Bifi-
dobacteria and Streptococcus thermophilus, which
was already evident after 20 days and persisted
through the treatment period with return to basal
levels within 15 days after stopping the treatment
without modification of the faecal concentration of
Bacteroides, Enterococci, Coliforms, Clostridia and
the total anaerobes and aerobes. Faecal pH was sig-
nificantly reduced by the treatment and 15 of the 20
patients (75%) remained in remission [23].

In an uncontrolled pilot study VSL#3, at a very
high dose (3 600 billion), was able to induce remis-
sion in 63%, with a positive response in another 23%
of patients with active mild-to-moderate disease [24].
Similarly, in an open, uncontrolled 4-week study, the
yeast Saccharomyces boulardii induced remission in
71% of patients with mild to moderate ulcerative
colitis [25].

Pouchitis

In a double-blind study, we have compared the effi-
cacy of VSL#3 with placebo in the maintenance treat-

Table 2. Mechanisms of action of probiotics

Inhibits pathogenic enteric bacteria
Decreases luminal pH
Secretes bacteriocidal proteins
Colonisation resistance
Blocks epithelial binding

Improves epithelial and mucosal barrier function
Produces SCFA
Enhances mucus production
Increases barrier integrity

Alters immunoregulation
Increases IL-10 and TGFβ and decreases TNF
Increases IgA production
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ment of chronic pouchitis. Forty patients who
obtained clinical and endoscopic remission after 1
month of combined antibiotic treatment (rifaximin 2
g/day plus ciprofloxacin 1 g/day) were randomised to
receive VSL#3 6 g daily (1 800 billion bacteria/day) or
an identical appearing placebo for 9 months. Clinical
assessment was done every month; endoscopic and
histological assessment were performed at entry and
every 2 months thereafter. Stool culture was done
before and after antibiotic treatment and subse-
quently every month during maintenance treatment.
Relapse was defined as an increase of at least 2 points
in the clinical portion of pouchitis activity index that
should be confirmed endoscopically and histologi-
cally. All the 20 patients treated with placebo had a
relapse in the follow-up period; in contrast 17 of the
20 (85%) patients treated with VSL#3 were still in
remission after 9 months. Interestingly, all these 17
patients had a relapse within 4 months after suspen-
sion of the active treatment. Faecal concentration of
Lactobacilli, Bifidobacteria and Streptococcus sali-
varius subsp. Thermophilus were significantly
increased within 1 month after starting VSL#3 treat-
ment and remained stable throughout the study.
However, this increase did not affect concentration
of the other bacterial groups, suggesting that the
effect was not mediated by suppression of endoge-
nous luminal bacteria [26]. These results have been
recently replicated by a study evaluating the efficacy
of VSL#3 in maintaining antibiotic-induced remis-
sion (obtained after a 1-month treatment with
metronidazole 800 mg/day plus ciprofloxacin 1
g/day) for 1 year in patients with refractory or recur-
rent pouchitis: 20 patients received VSL#3 1 800 bil-
lion bacteria once a day for one year and 16 patients
received a placebo during the same period. Clinical,
endoscopic and histological evaluations were made
before, 2 and 12 months after the randomisation. A
parallel assessment of the quality of life (QoL) was
obtained with IBDQ. This study has substantially
confirmed the observations made previously, with
maintenance remission rate at 1 year for 85% in the
VSL#3 group and 6% in the placebo group. A high
QoL score was obtained by the group treated with
VSL#3 [27].

As regards the mechanisms of action, in these
patients we found that continuous administration of
VSL#3 determined a significant increase of IL-10 tis-
sue levels together with a significant decrease of tis-
sue levels of the pro-inflammatory cytokines TNF
alfa, IL-1 and IFN gamma, and a decrease of matrix
metalloproteinase activity [28]. On the other hand,
Lactobacillus GG was ineffective in preventing
relapses in patients with chronic pouchitis in a place-
bo-controlled trial [29].

We have also carried-out a double-blind placebo

controlled trial to evaluate the efficacy of VSL#3 in
the prevention of pouchitis onset in patients operat-
ed for ileal pouch-anal anastomosis (IPAA) for UC.
Within 1 week after ileostomy closure, 40 patients,
were randomised to receive VSL#3 3 g per day (900
billion bacteria/day) or an identical placebo for 12
months; patients were assessed clinically endoscopi-
cally and histologically at 1, 3, 6, 9, 12 months accord-
ing to PDAI.

Patients treated with VSL#3 had a significantly
lower incidence of acute pouchitis compared to those
treated with placebo during the first year after
ileostomy closure (10 vs. 40%; p<0.05). Moreover,
IBDQ was significantly improved only in the group
treated with VSL#3, and median stool frequency in
patients who did not develop pouchitis, was signifi-
cantly less in the VSL#3 group compared to the
placebo group [30].

Crohn’s Disease

Results with probiotics in Crohn’s disease are con-
flicting. In a small pilot study, treatment with cap-
sules containing E. coli Nissle 1917 was compared to
the administration of placebo in maintenance of
steroid-induced remission of colonic CD. Twelve
patients were treated with E. coli Nissle 1917 and 11
with placebo; at the end of the treatment period (12
weeks) relapse rates were 33% in the E. coli group
and 63% in the placebo group, but unfortunately,
because of the very small number of patients treated
this difference did not reach statistical significance
[31].

In a small comparative open study, the association
of Saccharomyces boulardii 1 g/day plus mesalamine
2 g/day was significantly superior to mesalamine 3
g/day in maintenance of remission in a 6-month trial
[32]. Prantera et al. have reported no benefit for Lac-
tobacillus GG in preventing post-operative recur-
rence [33] in 1-year double-blind placebo-controlled
trial. Additionally, more recently the same strain was
shown not to be superior to placebo as an adjunct to
standard treatment in the maintenance of medically
induced remission in children [34].

We carried-out a single-blind study to compare a
sequential antibiotic-probiotic treatment with
mesalazine in the prevention of the post-operative
recurrence of CD; 40 patients within 1 week after cur-
ative surgery were randomised to receive a high dose
of rifaximin, a non-absorbable wide spectrum antibi-
otic, for 3 months followed by VSL#3 6 g per day for
9 months or mesalazine 4 g per day for 12 months.
Patients were assessed clinically and endoscopically
at 3 and 12 months; the combined antibiotic-probiot-
ic treatment determined a significant lower incidence



124 P. Gionchetti, F. Rizzello, C. Morselli, R. Tambasco, M. Campieri

of severe endoscopic recurrence both at 3 and 12
months (10% and 20% vs. 40% and 40%, respectively;
p<0.01) [35].

Conclusions

Many clinical and experimental observations do sug-
gest an involvement of the intestinal microflora in
the pathogenesis and in the perpetuation of IBD. Pro-
biotics may provide a simple and attractive way to
prevent or treat IBD, and patients find the probiotic
concept appealing because it is safe, non-toxic and
natural. A highly concentrated cocktail of probiotics
(VSL#3) is effective in the prevention of pouchitis
onset and relapses. Results in ulcerative colitis are
promising both in prevention of relapses and treat-
ment of mild to moderate attacks. Results in Crohn’s
disease are not yet clear because of conflicting data
and the limited number of well-performed studies.

It is important to select a well-characterised probi-
otic preparation; in fact viability and survival of bac-
teria in many available preparations are unproven. It
should be remembered that the beneficial effect of
one probiotic preparation does not imply the effica-
cy of other preparations containing different bacter-
ial strains, because each individual probiotic strain
has unique biological properties. There is the need to
improve our knowledge on the composition of
enteric flora or “the neglected organ” and of the
intestinal physiology and its relationship with the
luminal ecosystem.
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Introduction

The issues that most concern patients requiring col-
orectal surgery are as follows:
1. The fear of cancer.
2. The fear of having a permanent intestinal stoma.
3. The fear of bowel incontinence.

The problem in evaluating quality of life issues in
colorectal surgery are largely based on the methodol-
ogy used for assessing quality of life. Most assess-
ments of quality of life are based on questionnaires.
Sometimes these questionnaires are difficult to inter-
pret and difficult to understand. Face-to-face inter-
views often provide more in depth information but
the results of interviews are difficult to quantify. In
essence, quality of life assessment attempts to
numerically assess abstract issues.

Spectrum of Inflammatory Bowel Disease

The spectrum of inflammatory bowel disease results
in major differences with respect to quality of life
among patients with ulcerative colitis compared to
those with Crohn’s disease. In ulcerative colitis, only
the colon and rectum is involved, the sphincters are
spared and there is no small-bowel involvement.
Although many of these patients present with acute
fulminating colitis requiring an emergency colecto-
my, a high proportion of these patients can today be
reassured that the stoma might be temporary and
that there is an 80–95% chance of full continence,
albeit with some diarrhoea after colorectal excision
and pouch construction. There is of course a risk of
malignancy and there is the risk that conventional
surgery may be associated with complications result-
ing in a permanent stoma.

At the other end of the spectrum is Crohn’s dis-
ease, which may affect any part of the gastrointestinal
tract. The anal sphincters are commonly affected.
There is a high risk of incontinence and repeated
operations for recurrence. There is particularly a
high risk of unavoidable complications: abscess,

obstruction and fistula. Surgical treatment rarely
cures Crohn’s disease and there is constant worry
about relapse requiring medication with potential
serious side effects.

Between these two extremes is indeterminate coli-
tis. Most cases of indeterminate colitis present as
acute colitis and eventually turn out to behave more
like ulcerative colitis than Crohn’s disease. However,
some cases of indeterminate colitis will, over time,
develop the manifestations of Crohn’s disease associ-
ated with all the co-morbidity of Crohn’s disease and
its negative impact on the quality of life.

Issues that Impact on Quality of Life in
Inflammatory Bowel Disease

1. Body image is a major issue which influences qual-
ity of life in patients with inflammatory bowel dis-
ease. There is the fear of unsightly scars, impaired
continence, stomas and psychosexual issues which
result in isolation and have a major impact on
social well being.

2. There is the fear of operations and the complica-
tions thereof, particularly of recurrence and of
malignant disease which influences the patient’s
well being.

3. There is the issue of general health, particularly
anaemia, malnutrition and lack of energy, which
has a profound influence on quality of life.

4. Bowel function has a profound impact on quality
of life, especially pertaining to uncontrollable
incontinence.

5. Quite apart from the above issues, there are the
psychosexual issues related to inflammatory dis-
ease as well as mental health, pain and the compli-
cations of medication.

6. The severity of bowel incontinence is closely asso-
ciated with the gastrointestinal quality of life index
score.

Quality of Life in Patients Undergoing Colorectal Surgery

Mike Keighley
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Ulcerative Colitis: Pouch Surgery

Measurement of quality of life, especially in pouch
patients is fraught by methodological problems [1].
Quality of life varies on a daily basis and depends on
mood, expectations and anal function. The instru-
ments of measurements are usually based on ques-
tionnaires which attempt to quantify abstract issues
[2].

Even though pouch surgery is generally successful,
there is always a fear of incontinence, which would
require a permanent stoma. High bowel frequency,
which is not uncommon following pouch surgery, is
less demoralizing than urgency. The most debilitat-
ing symptom, however, is passive incontinence [3].

Quality of life is said to be normal in well-motivat-
ed individuals who are treated by proctocolectomy
and permanent ileostomy; although it is accepted
that patients make considerable adjustments to their
life [4]. Consequently pouch surgery has to ensure
that imperfections of continence, bowel frequency
and sexual dysfunction do not compromise the gen-
erally better image and social ease of patients who no
longer require a permanent stoma [5, 6]. Pouch sur-
gery for dysplasia or malignancy often is performed
in a rather older population with quiescent colitis
and the functional results may not be as good as
pouch surgery for patients with chronic relapsing
colitis where medical treatment has failed. Neverthe-
less, even minor imperfections of incontinence do
not appear to have a major impact on quality of life
after pouch surgery [6–9].

Data from three large North American series has
indicated that all of those patients who held a job
prior to the pouch operation returned to their origi-
nal place of employment afterwards [10]. However, it
has been reported [11] that 13% had to change their
employment, a finding almost mirrored in a study
from Vancouver [12]. Another study reported that
75% of those in military service were able to return to
the armed services after pouch surgery [13]. Normal
sporting activities could be pursued by all patients
after pouch surgery. Furthermore, children and ado-
lescents were able to complete their education with-
out any detriment to their academic achievement
[14].

Pezim and Nicholls [15] conducted a question-
naire survey among patients with a pouch to assess
their preferences compared to their life when they
had a protecting ileostomy. This is not an entirely fair
comparison as loop stomas are usually more trouble-
some than an end ileostomy. Furthermore, patients
were self selected, having undergone a major opera-
tion to avoid a stoma. Nevertheless, 87% said that
they were more confident, 89% felt that they were

cleaner and 87% said that their sex image was better
than it had been with a stoma. Similarly, 87% said
that they were more at ease socially and 87% that
they were more able to pursue normal sporting inter-
ests. In our own series, the functional outcome and
quality of life was as follows: 73% said that they had
unquestionably improved, 89% stated that having a
pouch operation was definitely worth the effort, none
regretted the pouch but 16% were uncertain whether
this was the best operation for them. Despite this,
73% would definitely recommend the operation to a
friend. When this cohort of patients was interviewed
by an independent assessor, 38% stated that they
were concerned about going out, 32% said that they
were often worried about taking holidays, 26% had
minor concerns about normal sexual activity and 7%
had severe sexual morbidity.

The impact of having a permanent intestinal
stoma must be acknowledged. Quite apart from the
cost of the ileostomy appliance and the surgical com-
plications that often occur, the impact of a stoma on
social well being, sexual fulfilment and religious
acceptability is often not fully recognised [16]. A
study of attitudes amongst Asian migrants and the
endogenous public in the United Kingdom has high-
lighted the anxieties expressed in both groups in rela-
tion to having an abdominal stoma [17]. This mor-
bidity is largely eliminated by a modern pouch-anal
reconstruction, provided that patients are appropri-
ately counselled and properly selected. Naturally,
quality of life is seriously impaired if there are major
complications following pouch surgery. Any assess-
ment of the impact of pouch surgery on quality of life
must include a thorough pre-operative assessment as
well as a thorough pre-operative counselling process
[18].

Sagar et al. [19] compared the quality of life of
patients in Leeds treated by restorative proctocolec-
tomy with a matched group of quiescent colitics in
remission. Bowel frequency was lower in those with
quiescent colitis, but even in the absence of severe
active disease, urgency was a serious problem in 72%
of those with colitis, compared with only 12% after
pouch construction. There was more anxiety and
depression in the colitics compared with the pouch
patients, but there was no difference between the
groups in terms of leakage, use of pads, perianal irri-
tation or time spent in the lavatory.

Perhaps some of the most interesting data on
quality of life in pouch patients emanate from longi-
tudinal studies [20]. Berndtsson and Oresland [21]
from Göteborg, used a modified Olbrisch adjustment
scale and found that the initial subtotal colectomy
and ileostomy provided little improvement for
patients within the group when medically treated for
colitis. Only after pouch construction was there a sig-
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nificant improvement in quality of life. Sexual satis-
faction improved, there was much greater freedom to
move about and travel without urgency, there was
greater confidence and self respect, patients enjoyed
a normal social life and there was improved work
performance. Perhaps this was somewhat surprising
given that 51% reported perianal soreness, 40% noc-
turnal evacuation and 58% consumed regular anti-
diarrhoea medication. The Cork Group [22] showed
that parous patients and those with repeated pouchi-
tis had a compromised quality of life after pouch sur-
gery. They showed that despite a favourable quality
of life, some form of dietary restriction was reported
by 93%, especially the avoidance of eating late in the
day. Elderly patients studied at the Cleveland Clinic
had a higher incidence of impaired continence com-
pared with the younger pouch patients [23]. Quality
of life parameters when compared between indeter-
minate colitis and ulcerative colitis at the Cleveland
Clinic were indistinguishable [24]. However, the
impact of a diagnosis of Crohn’s disease, especially if
complicated by sepsis, fistula and failure, has a dev-
astating impact on quality of life after pouch surgery
[25]. Impaired fertility may also tarnish the image of
the apparently successful pouch. Weinryb et al. [26]
followed 40 patients for seven years and showed that
quality of life improved with time and that there was
remarkably little individual variation from day to
day. The Amsterdam group reported a better global
quality of life when laparoscopic pouch surgery was
compared with conventional pouch construction
[27]. We believe that this is a particularly important
issue in asymptomatic individuals having prophylac-
tic pouch surgery for familial adenomatous polyposis
[28].

If a patient is dissatisfied with the functional out-
come of restorative proctocolectomy or is dissatis-
fied because of repeated episodes of pouchitis, then
the question of pouch excision and conversion to a
conventional ileostomy or a reservoir ileostomy must
be addressed. Patients must be counselled carefully
and be warned that, although it is sometimes possible
to salvage some ileum from the pouch, generally the
whole pouch must be sacrificed, resulting in a rather
liquid ileostomy and the loss of 40–50 cm of ileum.
Nevertheless, for well-counselled patients who have
had a poor functional outcome following pouch sur-
gery, quality of life may be greatly improved by con-
version to a conventional ileostomy and excision of
the anorectum. However, there is a risk of pelvic
nerve damage with potential impotence or retro-
grade ejaculation in men and urinary dysfunction as
well after pouch excision. A quality of life survey was
undertaken in patients who had had a pouch excision
for ulcerative colitis compared with the responses of
those of age and sex-matched patients having con-

ventional proctocolectomy over the same time span.
The results of the survey showed that the quality of
life was broadly comparable, the only exception was
the increased ileostomy losses from the stoma in the
pouch-excision patients compared with convention-
al proctocolectomy [29]. Despite this optimistic
report, the Helsinki group reported that pouch fail-
ures have a compromised quality of life with
impaired general health and emotional well being,
reduced energy, increased pain and disordered sexu-
al function [30].

Generally pouch surgery results in improved qual-
ity of life, provided there is minimal soiling and a
bowel frequency of less than seven or eight stools per
day. If there are serious complications or if the
underlying diagnosis proves to be Crohn’s disease,
then the quality of life is generally much worse with
pouch surgery and the majority of these individuals
would be better served by a conventional ileostomy.

Crohn’s Disease

There are very few studies on quality of life issues in
Crohn’s disease. The issues that impact principally
on quality of life are as follows:
1. The fear of recurrent Crohn’s disease.
2. The fear of ill health and compromised work

prospects.
3. Perianal disease often with psychosexual compli-

cations.
4. Impact of bodily image from multiple scars and

anorectal sepsis and stomas.
5. Sexual morbidity and infertility.
6. A permanent stoma.
7. Incontinence.

In Crohn’s disease there are often long periods of
quiescence between successful surgical treatments.
Nevertheless, Crohn’s disease is associated with
potential life-long disability. Factors which influence
recurrence in ileal Crohn’s disease are:
1. Early onset of disease.
2. Cigarette smoking.
3. Diffuse small-bowel disease.
4. Possibly a narrow ileocolonic anastomosis.

Diffuse small bowel disease has a high recurrence
rate and a high reoperation rate [31], which is associ-
ated with a high incidence of interpersonal morbidi-
ty, loss of time from work, fear of repeated opera-
tions and the use of medical treatment associated
with unpleasant side effects [32]. Diffuse small-bowel
disease also has a major impact on social activities,
fertility and normal home family life.

Crohn’s disease is associated with a higher risk of
losing one’s job, early retirement or modification of
employment. Patients with Crohn’s disease have
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fewer children, than age and sex-matched normal
subjects. Quality of life in Crohn’s disease is general-
ly associated with relapse, which compromises work,
leisure and social activities [33, 34]. Quality of life is
often compromised by growth retardation especially
in diffuse disease.

The issues we found as having a major impact on
quality of life in Crohn’s disease were as follows:
1. Bowel frequency
2. Appetite and diet
3. Sleep
4. Dependence on others
5. Mental health
6. Psychosexual morbidity.

We found that during remission, quality of life in
Crohn’s disease did not differ from controls. In com-
parison, patients with active disease had a compro-
mised quality of life. In Crohn’s disease the impact of
the underlying disease process on quality of life is
largely influenced by individual’s personality and
motivation. Males seem to be more seriously affected
than women. Generally minimally invasive surgery in
Crohn’s disease is associated with less of an impact
on quality of life, particularly strictureplasty and seg-
mental colonic resection [35].

The main message in managing Crohn’s disease is
the need for close collaboration between the gas-
troenterologists, surgeons, healthcare professionals
and the patient and their families. Patients with
Crohn’s disease do better if they are provided with
regular professional nutritional advice, appropriate
medical therapy and the support of clinical nurse
specialists. It is essential for surgeons involved in the
management of Crohn’s disease to spend time in the
counselling process. There are fundamental surgical
issues which also affect quality of life. In high-risk
individuals, a proximal defunctioning stoma is
always advised. Anastomoses should be avoided in
the presence of severe sepsis because of the risk of
breakdown. It is paramount that the surgeon pre-
serves as much of the small bowel as possible and
avoids major complications. Appropriate attention
to these issues will have a considerable impact on the
overall quality of life of patients with intestinal
Crohn’s disease.
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Introduction

Intestinal inflammatory diseases [irritable bowel dis-
ease (IBD)], including ulcerous rectocolitis [ulcera-
tive colitis (UC)] and Crohn’s Disease (CD), are
pathologies primarily affecting young adults during
the reproductive age, often causing a decrease of the
patients’ quality of life [1] because of the psychoso-
cial impact caused by the chronic nature of the dis-
ease and consequently the therapy and clinical prob-
lems connected with complex and sometimes dis-
abling symptomatological patterns, which can nega-
tively affect both social and emotional living [2].

Patients of both genders suffering from such dis-
eases must frequently face problems concerning sex
life, fertility and, for woman, pregnancy [3]. Patients
of child-bearing age often express doubts about their
ability to have children because of psychological con-
sequences of their disease in relation to interperson-
al relationships and qualms about harmful effects to
the foetus caused by relapse of disease activity stages
and the drugs they have to take to prevent and/or
treat them during pregnancy [4].

Fertility and IBD

One frequently asked question by young patients suf-
fering from IBD concerns its possible impact on fer-
tility [5, 6]. Generally, the infertility rate is similar to
that in the healthy population, which is more or less
8–10%. However, epidemiologic studies show that
these patients deliver fewer children than the general
population. This fact might be ascribable to reduced
fertility due to physical damage caused by the disease
and by a decision not to have children because of dif-
ficulty developing interpersonal relationships due to
poor self-image of their body and their sexuality and
fears regarding pregnancy.

Prospective studies revealed that in patients suf-
fering from UC, fertility is not affected except in cases
in which the patient has undergone surgery [7]. This
topic will be discussed later in the chapter. For

women suffering from CD, fertility is reduced exclu-
sively during the stages of the disease activity, prob-
ably due to inflammation and accretions involving
tubes and ovaries. Control of disease recrudescences
usually restores reproductive ability.

As for male patients, there is no certain evidence
[8] that CD may cause infertility even if malnutrition
and stages of disease activity are negative influences.
As for the influence of the drugs prescribed for
patients with IBD, there is considerable proof of the
negative but temporary impact caused by the phar-
macologic therapy [9], by sulfasalazine, in particular,
which causes dose-related anomalies of seminal fluid
and fertility in about 60% of men. The effect may be
potentially reversible 2 months following interrup-
tion of therapy [10]. When sulfasalazine is replaced
with another drug belonging to the 5-aminosalicy-
lates group, fertility improves. 

In both men and women, psychological attitude
towards the disease is important as, even more so
than the physical condition, it affects the sex life and,
consequently, the ability to conceive.

Sexuality and IBD

Regarding the effect of IBD on interpersonal rela-
tionships and sexuality, it must be emphasised that,
especially at a young age, patients are considerably
affected psychologically, not only because their dis-
ease is chronic but because of some peculiar aspects
of the disease. Direct and indirect effects of IBD, such
as asthenia, diarrhoea, faecal incontinence, conse-
quences of surgery and drug side effects generally
cause a psychophysical condition of discomfort,
making interpersonal relationships difficult both
publicly and privately. In the light of these remarks,
recent research pointed out the importance of not
only clinical but also psychosocial patient evaluation,
creating the basis for a multidisciplinary manage-
ment of the disease that could considerably improve
the patient’s quality of life.

Young women suffering from IBD in particular
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must be carefully examined in regard to physical
problems, difficulties relating to their sex life and the
possibility of pregnancy [11]. Women with UC usual-
ly do not present a higher incidence of gynaecologi-
cal diseases, except those who have undergone ileal
pouch anal anastomosis (IPAA) and presenting a
higher incidence of dyspareunia. In women with CD,
approximately 25% develop organic and functional
gynaecological complications such as menstrual
irregularity, amenorrhoea, inflammatory pelvic
masses, abscesses and fistulae that, in the case of fail-
ure of medical therapy, require surgery, which is psy-
chologically invalidating and greatly affect their
quality of life and sexuality, especially if associated
with laparotomies and creation of stomas.

Heredity

Another problem that often affects the reproductive
and affective environment of patients with IBD is the
fear that their children may inherit the same disease
[12]. There is a 10.5% risk that the children of a par-
ent with IBD may develop the disease, and 10% of
patients have a first-degree relative with the disease,
attesting to the role of heredity and genetic suscepti-
bility to these morbid conditions in which multifac-
torial pathogenesis requires triggering factors of an
environmental origin. 

The modality of transmission of the genes that may
cause the development of IBD is complex and cannot
be explained with a mere Mendelian pattern. Studies
on twins revealed that, in the case of MC, consistency
is 44–50% in monozygotic twins and 0–3% in zygotic
twins whereas in the case of UC, consistency is lower,
at 6–14% in monozygotic twins and 0-5% in heterozy-
gotic twins [12]. Some studies revealed that there is a
stronger familial tendency in CD, attesting to the
importance of the genetic arrangement in determining
the tendency to develop the disease [12]. Recent
researches [13] began to detect the chromosome
regions that are probably involved in order to deter-
mine susceptibility to the disease. Some of these
regions seem to be specific in CD and UC whereas oth-
ers have a lower specificity. These discoveries are rele-
vant in light of the possibility, from studying the geno-
type of a certain patient, of anticipating phenotypical
features of the disease, distinguishing – for example, in
the case of CD – types with a higher risk of fistulisation
from those with a predominant tendency to form
stenosis. Knowledge of a patient’s genetic arrangement
could help in the evaluation of risk of extraintestinal
manifestations and the probability of response to med-
ical and surgical therapy. For example, a gene was
detected, called CARD 15, situated on chromosome 16,
which codifies for a protein involved in the primary

immune response to infections through the activation
of the NF-kB. In patients with MC, mutations of this
gene seem to be associated with a tendency to ileal
localisation, an earlier age of onset and a higher ten-
dency to stenosis. In the light of these considerations,
it is reasonable to think that, in a more or less remote
future, physicians may be able to anticipate features of
the evolutive course of the disease in each patient by
targeted genetic studies, optimising management by
individualising medical–surgical therapy [13].

Effect of IBD on Pregnancy

As for the progress of pregnancy during IBD, many
studies show that pregnant patients may have an
ordinary gestational course during the stages of dis-
ease quiescence even if there still is, for reasons not
yet explained, a risk that is about twice as high com-
pared with healthy women to have complications
such as delay of foetal intrauterine growth, prematu-
rity and low birth weight. Therefore, strict obstetrical
follow-up, particularly during the third trimester, is
necessary [14, 15].

There is much evidence that any relapse of the dis-
ease, especially CD, increases considerably the risk of
adverse events such as foetal malformations, prema-
ture delivery and miscarriage, emphasising the
importance of planning for conception during the
quiescence stage and the use of all diagnostic and
therapeutical tools available to prevent or intensively
treat any relapse of the activity stage during the
entire course of pregnancy [16].

As for UC, any activity stage during pregnancy
often determines a state of weakness for the expectant
mother that frequently affects foetal growth negative-
ly, causing low birth weight and premature delivery.
This fact emphasises the importance of thorough and
early nutritional therapy and intensive support of the
overall conditions of the expectant mother. A recent
study revealed the likely association between UC
relapse during pregnancy and an increased tendency
of foetal malformations [17]. The percentage of mis-
carriage–premature delivery associated with CU in
the active non-fulminating stage is 18–40%, with val-
ues up to 60% in the case of fulminating relapses.

Effect of Pregnancy on IBD Course

Many studies have been conducted on the effect of
pregnancy on the course of intestinal inflammatory
diseases [18–20]. From available meta-analytical
data, we found that the probability of relapse of dis-
ease activity stages did not increase considerably
during pregnancy or during puerperium. A study of
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over 500 pregnancies in patients suffering from UC
in a quiescent stage revealed that the percentage of
patient at risk for relapse of the active stage is 34%,
similar to the rate of recrudescence of patients suf-
fering from UC who are not pregnant [20]. Most
relapses take place during the first trimester, partly
because of the high frequency of therapy interruption
during the pregnancy period.

In the abcence of therapy, UC in the active stage at
the moment of conception shows a further worsening
during pregnancy in 45% of patients; in 26%, it
remains unchanged. In a small percentage of women,
pregnancy causes improvement or remission during
the disease activity stage, mostly during the first
trimester. If conception occurs during the active
stage, it is likely that the latter does not change dur-
ing the entire course of pregnancy in about two
thirds of patients. It may happen that the first acute
onset of UC coincides with the beginning of pregnan-
cy; in this case, its disease course tends to be particu-
larly aggressive. Moreover, in some patients, the dis-
ease stays subclinical in the extra-pregnancy periods
and becomes symptomatic only during pregnancy. 

The course of CD during pregnancy is similar to
UC. The patient with quiescent disease at the time of
conception usually does not present a higher risk of a
relapse during pregnancy whereas the patient con-
ceiving during the activity stage presents a further
worsening in one third of cases, and in one third they
show no change at all [21]. There are no definitive
data regarding desirable optimal duration of remis-
sion prior conception in order to assure a high prob-
ability of a favourable pregnancy course for both the
expectant mother and the foetus; however, the longer
the quiescence stage, the better the outcome. 

In addition to disease activity state at the time of
conception, according to two recent studies [22], a
previous pregnancy might affect the overall course of
IBD. In particular, in patients with UC, it seems that
the more the parity increases, the lower the need for
surgery. Moreover, patients with a history of multiple
pregnancies would present, in comparison with non-
parous patients, a need for a lower number of intes-
tinal resections and a higher interval among the var-
ious surgeries besides a reduction of the rate of dis-
ease. These remarks should partly be explained by
the effect of pregnancy on the immune system [22].

Diagnostic Tools Usable During Pregnancy in
Patients Suffering from IBD

Laboratory

Regarding possible diagnostic means to monitor the
disease and for early recognition of recrudescences,

the role of laboratory parameters is limited, as they
are undermined by poor reliability of values during
pregnancy. Constant physiological modification,
connected with hemodilution, is necessary for some
parameters that do not present suitable specificity to
monitor pregnant women with IBD. These physio-
logical changes include reduction of haemoglobin of
about 1 g/dl, reduction of blood iron level, a two- to
three-fold increase in erythrocyte sedimentation rate
(ESR), reduction of about 1 g/dl of blood albumin
and an increase of alkaline phosphatase of about
1.5% . As these parameters may be analogously mod-
ified even during the early stages of IBD relapse, they
should not be used as diagnostic tools during preg-
nancy to avoid false positivities, or at least they
should always be set in a wider clinical evaluation.
For example, if a pregnant patient with CD shows
good health conditions but her hematocrit decreased
and her ESR increased, she probably is in a quiescent
stage of the disease and does not need further exam-
ination. On the contrary, a pregnant patient showing
ingravescent diarrhoea, abdominal pain and highly
altered laboratory parameters does require further
diagnostic examination, possibly including an endo-
scopic evaluation. 

Radiology

During pregnancy, it would be best to avoid whenev-
er possible the use of ionising radiation and all exam-
inations emitting them, such as abdominal-X-ray,
barium meal, barium follow-through or computed
tomography, given their likely teratogenic, genotoxic
and carcinogenic effect [19], particularly during the
first trimester. According to the American Radiology
Society, exposition to a radiation dose lower than
5 rads does not considerably increase the risk of
foetal damage. For this reason, if a certain radiologic
procedure is highly suggested, it should be per-
formed after a careful discussion with the patient
regarding cost/benefit ratios and after exclusion of
any additional diagnostic procedures that are safer
but equally effective.

Gastrointestinal Endoscopy

Many studies have found that flexible colonoscopy
frequently necessary to examine pregnant patients
with IBD is relative safe, with no considerable risk of
complications for the expectant mother or the foetus
[19]. The main indications for endoscopy during
pregnancy and IBD are the need to confirm clinical
suspicion of disease relapse and for management of
complications such as gastrointestinal bleeding and
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biliary obstructions. Indications for flexible colo-
noscopy include haematochezia, chronic diarrhoea
and abdominal and rectal pain. Moreover, this pro-
cedure is necessary in patients in the active disease
stage who do not respond to medical therapy. Also, it
may help those with atypical symptoms. As to
colonoscopy during pregnancy, few data are avail-
able because of the limited casuistics although gener-
ally it should be reserved exclusively for patients
where the diagnostic benefit is higher than the risk.
Endoscopic examination of the superior intestinal
tract is usually used less frequently than other proce-
dures even although many studies emphasise good
tolerability both for the expectant mother and the
foetus as well as its high diagnostic value in the case
of gastrointestinal bleeding. 

Pharmacological Therapeutical Management of
IBDs During Pregnancy

As for therapeutic management of IBD during preg-
nancy, recent studies have shown that pregnant
patients should continue pharmacological therapy
for the duration of the pregnancy, with the primary
aim being to prevent disease relapse given the high
risk of negative effects on the foetus. It is necessary
that the physician perform a careful preliminary
evaluation of the risk/benefit ratio associated with
therapy during pregnancy, comparing any harmful
effect on the foetus and the expectant mother caused
by drugs on one hand and by disease relapse in the
absence of pharmacological treatment on the other
hand. The results of many studies [23] suggest that it
would be best to continue therapy during the disease
quiescent stage, treating intensively any recrudes-
cences given the higher danger of the latter in com-
parison with most available drugs [24].

For patients with IBD, the 5-aminosalicylate (5-
ASA) group (mesalamine, sulfasalazine, balsalazide),
which have become the mainstay of pharmacological
therapy of intestinal inflammatory diseases, may be
used on pregnant patients to induce and maintain
remission, as there is significant evidence regarding
their safety during pregnancy. Many patients may be
treated with aminosalicylates only [25–27].

However, for nonresponsive patients or for those
allergic to 5-ASA and/or suffering from a more
extended disease, corticosteroids are frequently pre-
scribed [28]. Corticosteroids are particularly indicat-
ed during the stages of moderate–serious activity
analogous to cases of the disease outside the preg-
nancy period. Many study attest to sufficient tolera-
bility of these drugs and their poor effect on the risk
of foetal malformations; despite their ability to cross
the placental barrier, they are rapidly transformed by

placental 11-hydroxigenasis in less active metabolites
with a consequent reduction of their levels in placen-
tal blood, especially in the case of some types of
steroids, such as prednisone. For this reason, sup-
pression of the hypothalamus-hypophysis-
suprarenal axis of the foetus is rare. Among the latest
steroidal compounds, Budesonide – a synthetic glu-
cocorticoid selectively released in the small bowel
and therefore particularly indicated in the case of
ileal localisation of CD – falls into classification cate-
gory C of drugs that may be used during pregnancy,
as a teratogenic effect was found in animals but not
in humans. 

Another likely therapeutic option in non-respon-
sive patients or in patients allergic to first-choice
drugs is represented by immunosuppressant drugs
[30]. Rationale for their use is based on the recog-
nised immunomediated pathogenesis of IBDs,
including azathioprine, 6-mercaptopurine,
cyclosporine, methotrexate and infliximab. Azathio-
prine and 6-mercaptopurine [29], taken in the usual
doses, showed no negative effect on gametogenesis
or evidence of a likely teratogen effect. However,
given the poor number of studies investigating their
use in pregnant patients with IBD, it would be best
not to begin therapy with these agents during preg-
nancy.

Cyclosporine is not associated with an increased
risk of teratogenesis [29], but given the high inci-
dence of hepatic and kidney toxicity in the expectant
mother, it must be exclusively used in pregnant
women suffering from fulminating colitis who are
non-responsive to steroids in order to avoid an
urgent proctocolectomy, which is associated with a
high risk of losing the foetus. 

Methotrexate [31] is an antimetabolite drug and
antagonist of folic acid. It is a teratogen and mutagen
and therefore is contraindicated during pregnancy in
those planning a pregnancy. Guinea pigs in utero
exposed to methotrexate develop craniofacial and
cardiovascular malformations and flaws of the neural
tube caused by this drug’s antagonism of folic acid.
For these reasons, patients with IBD beginning ther-
apy with methotrexate should use effective contra-
ceptive methodologies. If conception takes place and
interruption of pregnancy is not considered, high
doses of folic acid should be administered during the
entire course of pregnancy.

Recently, monoclonal antibodies (infliximab)
against tumour necrosis factor (TNF) [32] were
introduced as therapy for CD. In guinea pigs, these
molecules, belonging to the class of biologic drugs,
were not associated with a high risk of toxicity,
embryotoxicity or teratogenic effect, and from data
presently available, there is no definite evidence on
the outcome of a woman’s pregnancy. As rare cases
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of foetal death secondary to cerebral and/or pul-
monary haemorrhage were found, as well as cardiac
malformations such as Fallot’s tetralogy and prema-
ture delivery, and given the small amount of studies
regarding the effect of these drugs during pregnancy,
their use is contraindicated in pregnant patients with
CD and those planning to become pregnant.

In patients with IBD, some antibiotics, such as
metronidazole and the fluoroquinolones, are some-
times used [33] not only to treat intervening infec-
tions but as primary therapy to treat CD. However,
little data exists regarding the safety of antibiotics
during pregnancy. In particular, metronidazole is the
teratogen, foetotoxin and carcinogen in the mouse
but these effects were not found in humans. For this
reason short cycles of therapy with metronidazole
may be used relatively safely to treat vaginal candi-
dosis during pregnancy.

Regarding fluoroquinolones such as ciprofloxacin,
there is no evidence of possible harmful effect on the
foetus although available data are still limited.

In addition to the above-mentioned drugs, many
studies show that the quality of life of pregnant
patients may be incredibly improved by aspecific
symptomatic drugs active on more frequently report-
ed symptoms, such as abdominal pain, nausea and
diarrhoea [34]. Among these drugs, metoclopramide
(Plasil) may be used as an antiemetic without risk of
foetal damage. On the contrary, given the small
quantity of available data, loperamide, an antihemor-
rhoidal drug frequently used by patients with IBD,
must be taken cautiously and exclusively by patients
where probable benefits are higher than the risks. An
alternative to loperamide, kaolin with pectin or
cholestyramine may be used, the latter being sug-
gested especially in ileal localisation of CD or in
patients with gravidic cholestasis.

Musculoskeletal and some other forms of abdom-
inal pain may be treated safely with acetaminophen
whereas non-steroidal anti-inflammatory drugs
(NSAIDs), such as aspirin, are contraindicated
because of the risk of premature delivery, extended
labour and extended postpartum haemorrhage [35].

How to Approach Delivery in Patients with IBD

On the basis of data given in the literature, patients
with RCU may expect ordinary labour and a trans-
vaginal delivery unless there are contraindications
connected with concomitant morbid conditions. This
consideration is generally valid also for patients who
underwent IPAA, as transvaginal delivery does not
seem to considerably compromise the integrity of
anastomosis [36]. However, as will be discussed later,
there is still no consensus regarding this subject.

Differently from pregnant women with UC, most
patients with CD, especially those with active per-
ineal involvement, should have a caesarean deliver. If
transvaginal delivery cannot be avoided, episiotomy
should be avoided [37]. If unavoidable, a mediolater-
al episiotomy is preferable in order to avoid anal
sphincter damage. According to recent studies,
development of new perineal complications after
transvaginal delivery, usually associated with epi-
siotomy, in patients without previous perineal dis-
ease is 17.9%. Moreover, while planning how to per-
form the delivery, the obstetrician should take into
account the specific features of each patient. 

Restorative Proctocolectomy with Ileal Pouch
Anal Anastomosis and Women’s Health

The restorative proctocolectomy with IPAA (RP-
IPAA) is now a standard operation proposed for the
treatment of UC. It is a complex operation requiring
an expert surgical team. Despite the fact that it is gen-
erally performed in third-level centres only, compli-
cation rate is extremely high, varying in the studies
reported in the literature between 13% and 64%
[37–39]. Indications for this procedure are different
in emergency or elective surgery: toxic megacolon,
perforation or massive bleeding (in emergency sur-
gery] or failure of medical therapy and rectal dyspha-
sia/cancer (in elective surgery]. The operation great-
ly modifies the anatomy of the pelvic space because,
after resection of the entire colon and rectum, an ileal
reservoir (pouch] is engaged in the top of the anal
canal. Since 1978, the year of the first formal descrip-
tion of the operation, many women of child-bearing
age have undergone this operation. In the last 20
years, many studies have been published attempting
to analyse two aspects: how this operation may influ-
ence female reproductive health and whether preg-
nancy affects functionality of the ileal pouch.

RP-IPAA and Menses

In the literature, four major works analyse this aspect
[40–43]. These studies found that most patients
noted no change in menses or that initial cycle irreg-
ularity eventually disappeared. 

IPAA and Pelvic Anatomy

As we will soon see, most studies show a reduction in
fertility after RP-IPAA. One hypothesis to explain
this phenomenon is the presence of postoperative
adhesions. Oresland [41] observed that, even if 20/21
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women who underwent RP-IPAA had a normal phys-
ical examination, a hysterosalpingography showed
some anomalies in 67% of subjects (14/21). Finding
such as tubes adhered to the pelvis (48%) or bilateral
tubal occlusion (10%) may certainly explain the
decreased fertility, as recently emphasised by Dia-
mond [44]. An important bias in this work, however,
is the lack of performance of an examination before
surgery, making the comparison between the pre-
and postoperative situation impossible. Also, a study
by Sjogren [45] showed an altered endopelvic status
with reduced uterine mobility in 47% of women after
RP-IPAA or the presence of adnexal tenderness in
13%.

Female Sexual Function After RP-IPAA

Many studies examined sexual function after RP-
IPAA and particularly sexual satisfaction, desire,
ability to experience orgasm and coital frequency
[40, 43, 45, 46]. Results were satisfactory, as most of
these aspects are influenced very little by surgery.
However, a percentage of patients, ranging from 3%
to 18%, were afraid of having stool leaks during
intercourse. In contrast, especially in those with
postoperatively unchanged or increased coital fre-
quency from 82% to 100%, the appearance of dys-
pareunia was a rather frequent complication. Inci-
dence varied considerably, from 0% to 38% [41, 42],
stabilising in most works at 25%. Moreover, Farouk
found that the incidence of this complication after
surgery seems to increase over time [47].

RP-IPAA and Fertility

The desire to have a child is one of the primary
instincts of the woman. This may explain why many
women, despite the sequelae of such a serious sur-
gery, decide to have a child. As already seen, UC in
itself does not seem to influence fertility [6]. Almost
all studies present in the literature agree on ascribing
the serious negative effect of RP-IPAA on fertility
[40, 41, 43, 45]. However, these works contained
important methodologic bias or included a small
number of participants. Three recent publications
stand out, being points of reference on this topic.

Johnson et al. [48] compared 153 patients who
underwent RP-IPAA with 60 patients with UC but
treated with medical therapy. In this study, we come
to two essential conclusions:
1. Women who underwent surgery had an infertility

rate significantly higher in comparison with
women who did not undergo surgery (28.1% vs
13.3%).

2. Surgery is the key element to explaining this dif-
ference. If the infertility rate in women before sur-
gery matched that of patients treated with medical
therapy only (odds ratio 0.68, P=0.23), reduction
of the fertility rate in the same study group of
women evaluated before and after surgery is very
high (odd ratio 0.021, P<0,0001).
Moreover, through univariate data analysis, the

authors attempted to identify which variables might
influence the reduction in fertility. Surprisingly, only
the increase of age seemed to have a statistically
higher influence on fertility while the history of
small-intestinal obstruction, the number of abdomi-
nal operations and postoperative pelvic sepsis (three
events predisposing the development of adhesions)
did not seem to have any influence. 

The other two important studies come from the
same Scandinavian group. In the first, the fertility
rate of a cohort of patients who underwent RP-IPAA
was compared with the expected number of births in
the general population [49]. Also in this study, the
fertility of patients with UC seemed to be slightly
reduced in the preoperative stage but is halved after
surgery. This reduction reaches the 35% if operated
patients who underwent in vitro fertilisation are not
included. In the second study, the fecundity rate of
290 women with UC who underwent surgery was
compared with 661 healthy women, showing in this
case also a reduction of fertility of 80%.

The implications of these studies are very impor-
tant for preoperative counselling, which must
explore the desire for maternity of women waiting to
undergo RP-IPAA and, if the clinical situation allows,
advise postponement of surgery until after pregnancy.

Ileal Pouch Function, Pregnancy and Delivery

There are at least two theoretical premises regarding
a negative effect of pregnancy on pouch function.
The first concerns the volumetric increase of the
uterus, with a consequent increase of endoabdominal
pressure (besides a direct compression effect on the
reservoir). The second concerns the worsening of
sphincterial function (it may already have been com-
promised after surgery) after vaginal delivery [50].
Surprisingly, most authors emphasise that pregnancy
influences pouch functionality in a small way [47,
51–53], limited to a few cases of slight worsening and
temporary incontinence, which generally disappears
after delivery. 

Even though this topic has been discussed for a
long time, vaginal delivery is considered safe by most
authors. Two large, retrospective, controlled series
compare pouch function after vaginal delivery with
pouch function in nulliparous [47] or after caesarean
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delivery [52], showing no differences. All authors
emphasise, moreover, that episiotomy, especially
medial episiotomy, must be avoided. We should con-
clude, therefore, considering the risks connected
with caesarean delivery, it must be reserved for cases
in which there is obstetrical indication.

In 2005, the authoritative group of Fazio [54] pub-
lished a work that seems to refute what has been so
far written. Recognising that the effects of delivery on
sphincterial function in the short term are reduced, it
emphasises a high incidence of sphincter injuries
that can be detected with endorectal ultrasonogra-
phy. Using the words from the title of this work, “a
word of caution” is essential because, in the long run,
functional response to this sphincter damage will
need to be assessed. The authors suggested the oppo-
site of what thus far appears in the literature, as they
advise a planned caesarean delivery. In light of this
work, it is necessary to carefully evaluate each patient
in an attempt to assess the risk/benefit ratio between
the two delivery modalities.

Conclusion

UC and CD are inflammatory diseases of the intes-
tine, with a multifactor pathogenesis and the tenden-
cy to especially afflict young women of reproductive
age, affecting their quality of life as well as their inter-
personal relationships. In reference to this aspect, it
is important to emphasise the psychological effect of
the disease on patients’ sexual life, which can under-
mine the opportunity of having children despite the
fact that IBD itself does not considerably affect fertil-
ity. Moreover, even if pregnant women suffering
from IBD require strict monitoring, particularly con-
cerning the nutritional aspect and the need for
aggressive treatment of any disease relapses, risk to
the foetus or the expectant mother are moderate in
suitably controlled disease, and many concerns
about pregnancy and its possible consequences are
not justified.

Risks increase in insufficiently treated disease, as
in this case, relapses are frequent and invariably
influence foetal growth negatively, resulting in low
birth weight, premature delivery and miscarriage.
For this reason, it is necessary when treating young
women with IBD to apply a multidisciplinary
approach involving careful evaluation of patients’
psychosocial status and including discussion about
medical, psychological and sexual problems, inform-
ing and educating them about the peculiar aspects of
pregnancy and its management during IBD.

On the basis of the present trend, a patient with
IBD that is kept in a quiescent stage thanks to
increasingly effective medical therapies, most of

which are well tolerated during pregnancy, may
expect pregnancy course and outcome not too differ-
ent from those expected in young healthy women. 
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Introduction

Urogenital involvement is not rare in patients with
inflammatory bowel disease (IBD), but its real inci-
dence has not been defined yet, as demonstrated by
the wide range (4–27%) of percentages reported in
literature [1–6]. In 1943, Hyams et al. [7] described a
ureteral obstruction secondary to chronic enteritis.
According to them, that was the first case of urinary
disorder of the earliest 1 000 patients suffering from
Crohn’s disease (CD). In contrast, 40 years later, Kyle
stated that as many as 27% of patients with CD will
experience urinary disturbances during their life [2].
This apparent discrepancy simply reflects the fact
that urinary diseases in IBD patients were (and still
are!) often missed or misunderstood. This happens
mainly because symptoms are frequently absent or
modest and easily obscured by the more severe intes-
tinal problems. However, since minor urinary
involvement can result in serious illness (i.e. chronic
renal failure), it is important for surgeons and physi-
cians who deal with IBD patients, to be aware of these
frequent complications in order to know how to pre-
vent them, to be able to identify high-risk patients,
and to chose the most appropriate treatment when
these problems occur.

People with inflammatory bowel disease can also
experience sexual difficulties. The exact incidence of
this phenomenon is not known, as patients may feel
embarrassed in discussing it with the doctor. Howev-
er, it seems to be a common finding which is directly
related to the duration and extent of the disease [8].
This is obviously an important problem, especially
considering that IBD often affect young adults for a
long period of their life.

In 1992, a prospective case-control study among
50 women with CD which had been not surgically
treated, showed that although 45 of them had a stable
relationship, 24% had no intercourse, compared to
4% of the control group, and the reason for this was
mainly the frequent presence of abdominal pain and
diarrhoea or the fear of faecal incontinence [9].

As shown in Table 1, some of the urologic and sex-
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Table 1. Classification of urinary and sexual manifestations
and complications

Urinary involvement

Related to the disease
• Indirectly related (secondary to metabolic

derangements):
Urinary tract calculi
Cystitis
Amyloidosis
Nephritis (glomerulonephritis, interstitial
nephritis)

• Directly related (secondary to the inflammatory
process):
Perirenal or perivesical abscesses
Entero-urinary fistulas
Ureteral obstruction

Related to medical treatment
• Nephrotoxicity from medical treatment

Related to surgical treatment
Urinary tract calculi
Urinary retention
Ureteral injury

Sexual involvement

Related to the disease
Psychological aspects
Loss of libido
Generalised debility
Presence of cutaneous/perianal disease
Dyspareunia secondary to pelvic/perineal

inflammation

Related to medical treatment
Loss of libido
Impotence
Infertility
Vaginal dryness and atrophy

Related to surgical treatment
Neurological damage (impotence, retrograde

ejaculation)
Vaginal dislocation (dyspareunia)
Presence of stoma
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ual manifestations are the consequence of the meta-
bolic derangement associated with IBD, while others
result from a direct involvement of the urinary tract
due to the intestinal inflammatory process. In addi-
tion, some of them can be caused or favoured by
medical or surgical treatment.

Urinary Manifestations Related to the Disease

Urinary Tract Calculi

The risk of developing urinary tract calculi is 10–100
times greater in patients with IBD than in the gener-
al population (Fig. 1) [3]. The reported incidence
ranges from 1 to 25% [1–3, 6, 10–12]. The metabolic
derangement leading to this complication can be
either related to the disease itself or a consequence of
its treatment. Patients with CD are much more affect-
ed than those with ulcerative colitis (UC)[10, 13], and
the risk is increased after surgery.

Calculi are primarily composed of calcium oxalate
or uric acid. In general, calcium oxalate stones are
more frequent in patients who have extensive ileal dis-
ease or an ileal resection but who also have a function-
ing colon [14, 15], while uric acid calculi are typical of
patients with chronic diarrhoea due to extensive coli-
tis or ileostomy diversion. Because of their different
pathogeneses they will be discussed separately.

Uric Acid Stones

Generally, uric acid renal stones are likely to form in
the following circumstances: (1) increased excretion

of uric acid in the urine, (2) persistently concentrat-
ed urine, (3) persistently low urinary pH. The last two
conditions are often present in IBD patients; in fact,
chronic diarrhoea secondary to UC or to an ileosto-
my generates a loss of water, sodium and bicarbonate
salt, which are able to concentrate the urine and
lower its pH.

Clarke et al. [16] noticed that people with ileosto-
my produced about 300 ml less urine in a day than
the control population; moreover the mean urinary
pH was 5.05. At these levels, the solubility of uric acid
(which has a pKa of 5.7) is almost 12 times lower [10],
and this predisposes to crystallization and formation
of uric stones, even in the absence of hyperuricemia
and hyperuricosuria [17]. Other circumstances like
urinary tract infection, chronic ureteral obstruction,
high urinary calcium and oxalate concentration,
steroid use (because they increase intestinal calcium
absorption), prolonged bed rest (which favours calci-
um mobilisation from the bones), all increase the
chance of stone formation.

Calcium Oxalate Stones

Calcium oxalate is the most common type of kidney
calculi not only in IBD patients but also in the gener-
al population. However, in the latter, urinary oxalate
concentration is often normal and the formation of
stones is mainly secondary to the abnormalities in its
solubility.

In contrast, the pathogenesis in IBD patients
appears to be related to hyperoxaluria combined
with fluid depletion. It has been shown that hyperox-
aluria is present in two thirds of patients with ileal
disease, or those that have had extensive ileal resec-
tion [18], and this condition renders these patients
more prone to develop calculi. Hyperoxaluria, as
demonstrated by Chadwick et al. [15] via the use of
C14-labelled oxalate, is the consequence of an
increased enteric absorption of dietary oxalate,
which is 5 times greater in people with ileal disease
compared to control population (30% vs. 6%). Since
excessive oxalate is mainly absorbed by colonic
mucosa, colectomy or ileostomy patients do not
manifest this phenomenon [15, 19, 20]. Enteric
hyperoxaluria mainly depends on two mechanisms,
both of which are related to bile salt and the conse-
quent fat malabsorption.

The first mechanism regards oxalate solubility.
Under normal conditions, oxalate binds with dietary
calcium to form insoluble calcium-oxalate, which is
eliminated with the faeces. However, the affinity of
calcium is higher for fatty acids than for oxalate.
Thus, in the presence of malabsorption, calcium is
mainly bound by non-absorbed fatty acids and this

Fig. 1. Bilaterally dilated renal calices, renal and ureteral cal-
culi (white arrows) and calcifications (black arrow) in a
patient with longstanding CD
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leads to an indirect augmentation of the soluble
oxalate which can be easily absorbed by the colonic
mucosa [19, 21]. It has been estimated that hyperox-
aluria occurs if steatorrhea exceeds 12–15 g/day [15].

The second mechanism is an increase in perme-
ability of colonic mucosa which is irritated by non-
absorbed fatty acid and bile salts [20, 22]. A third
described effect of bile salt malabsorption is the inhi-
bition of a bacterium (Oxalobacter formigenes) which
normally degrades oxalate in the colon [23–25].
Other factors such as excessive fluid loss, hypomag-
nesuria and hypocitruria due to hypokalemia [26],
metabolic acidosis, steroid use and prolonged bed
rest, predispose to stone formation.

Treatment

Treatment of urinary stones in IBD patients does not
differ from treatment in the general population:
extra-corporeal shock wave lithotripsy (ESWL) is the
gold standard. When it fails, endoscopic procedures
are an option, while open surgery is rarely required
[27]. In case of complete persistent obstruction, espe-
cially if associated with infection, an immediate
decompression with either a ureteral stent or
nephrostomy may be necessary.

Prevention

Whatever the nature of calculi, the mainstay of pre-
vention is maintaining a good hydration and min-
imising diarrhoea or ostomy output in order to have
a urine volume of 1 500–2 000 ml/day. Patients at risk
should regularly have urinary measurements of uric
acid, oxalate, calcium, citrate, phosphate and pH, to
keep them in the proper range. 

In the presence of low pH, potassium/sodium cit-
rate (30–60 mEq/day) can be used to alkalinise the

urine [28]. Sodium bicarbonate (650 mg x 3/day) is
an alternative but this can increase the risk of form-
ing calcium stones [29]. If hyperuricosuria persists
despite fluid intake and correction of urinary pH, the
patient can start allopurinol (300 mg/day). However,
it should be kept in mind that this drug may interact
with azathioprine/6MP [30].

Prevention of hyperoxaluria is mainly obtained
with diet: avoiding food high in oxalate (see Table 2)
may be sufficient, but generally it is more effective to
assume a low-fat diet and to substitute fats with
medium-chain triglycerides in order to reduce fat
malabsorption.

Different cations may be added to bind excessive
oxalatum resistant to dietetic measures, but all of
them have side effects. In fact, extra calcium
(1–2 g/day), which is often necessary in patients with
malabsorption, may lead to formation of calcium-
phosphate calculi [31]; aluminium may interfere with
phosphate absorption, while magnesium can exacer-
bate diarrhoea, thus minimising its potential benefit.
A good oxalate binder is cholestyramine (4–10 g/day)
[14]. Still, it may also increase bile salt losses and
worsen steatorrhea. To date there is not a single
accepted strategy for enteric hyperoxaluria and treat-
ment needs to be personalised on the basis of haema-
tological and urinary parameters (see algorithm in
Table 3).

Table 2. Food with high concentration of oxalate

Spinach
Beets
Nuts
Wheat bran
Wild fruits
Chocolate
Tea
Cola

Table 3. Treatment of enteric hyperoxaluria as adapted from Pardi et al. [30]

Phase I Warning
Increase fluid intake for urine output of 3 L/day
Low-oxalate diet
Low-fat (50 g/day) diet
Calcium supplementation (1–2 g/day) Needs monitoring of urinary Ca; potential high risk

of Ca-phosphate stones
Cholestyramine (4 g × 4 day) May exacerbate steatorrhea

Phase II (if stones recur despite Phase I treatment)
Alkalinisation of urine and citrate supplementation

(K citrate or Na citrate 30 mEq × 4 day)
Mg supplementation May exacerbate diarrhoea
Allopurinol 300 mg/day (if stone contains uric acid) Interaction with azathioprine/6MP
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Cystitis

Lower urinary tract infection is probably the most
common urological manifestation, occurring in up to
44% of patients with IBD [5–18]. Although recur-
rences are frequent, cystitis is usually self-limiting
and does not spread upward to the kidney. Urine
analysis is generally positive for E. Coli, Str. Faecalis
or Proteus. Appropriate antibiotic therapy is the
usual treatment.

Amyloidosis

IBD patients have a higher level of serum amyloid-A
(SAA), an acute phase protein which is the precursor
of tissue amyloid. This is probably related to chronic
inflammation and to the duration and extension of
the disease [32, 33], although other studies have not
supported this hypothesis [34–36]. Long-term
steroids therapy has also been advocated [37].

Amyloidosis may involve different organs but
there is a clear predilection for renal parenchyma.
This condition usually manifests with asymptomatic
proteinuria, but the evolution to a nephritic syn-
drome is not rare, and eventually can lead to death.
According to the largest reported series [33], the true
incidence of amyloidosis is less than 1% in patients
with CD and 0.07% in those with UC. Patients with
both ileitis and colitis have the highest risk
(1.3–1.6%) [32–34].

The most effective way to stop amyloidosis is
resection of the affected bowel [35, 38]. However,
surgery in these patients suffers from a higher rate of
morbidity and mortality[32–37, 39] and is often inef-
fective when a nephritic syndrome has already devel-
oped [33, 34].

Success of medical treatment with colchicine
(0.6–1.5 mg/day) has been reported in small series
[33, 40–42], but its mechanism of action is not clear.
End-stage disease can be managed with plasma-
pheresis and azathioprine [43], but it eventually
requires a renal transplant [44].

Nephritis

Proliferative glomerulonephritis is a rare complica-
tion of IBD. There are few reports about it in the lit-
erature and most of them regard UC [45–52]. The
pathogenic mechanism is not clear but there is evi-
dence about deposition in the glomeruli of the
immune complex secondary to intestinal antigens
which are released from the inflamed bowel and
bound to circulating antibodies [46, 53–54]. For this

reason glomerulonephritis has been noticed more
frequently in correlation with active inflammation of
the bowel [48, 55].

Clinically, patients usually present with oliguria
and analysis shows proteinuria, urinary sediment,
elevated serum creatinine and a picture of severe
renal disease. Immunofluorescence microscopy can
demonstrate glomerular deposition of immunoglob-
ulin and/or complement [46, 56]. Steroids are usual-
ly sufficient for improving renal function [46, 49, 57],
but they should be followed by resection of the
affected bowel [55].

Perirenal and Perivesical Abscesses

These complications do not exactly represent a uro-
logic manifestation of IBD, since they are retroperi-
toneal or pelvic collections secondary to inflamma-
tion and perforation of the bowel. However, they can
manifest with urologic symptoms and moreover they
can be the intermediate step in developing a commu-
nication between the bowel and the urinary system
(see section Entero-Urinary Fistula (EUF) below).
Frequently the inflammatory collection causes renal
displacement or bladder deformity and the develop-
ment of fibrosis may result in deviation and obstruc-
tion of the ureter (see subsection) [19]. Abscesses are
best diagnosed via ultrasound or CT scan (Fig. 2).
Percutaneous drainage is an option, but the presence
of abscesses is generally an indication for bowel
resection.

Entero-Urinary Fistula (EUF)

It is well known that about one third of patients with
CD have enteroenteric or enterocutaneous fistulas
which are secondary to the characteristic transmural
inflammation [58]. Fistulisation within the urinary
system is also possible but it is much less common,
occurring in 1–8% of cases [1, 3, 6, 19, 59–62].

The majority of fistulas result from direct contact
between inflamed terminal ileum and the bladder
dome (ileovesical fistula). Sometimes an intervening
abscess is present and in this case it is not unusual to
find more than one intestinal segment involved in
the fistula [63, 64]. Crohn’s colitis, and more rarely
UC, can determine a colovesical fistula which gener-
ally involves the sigmoid colon [59]. Severe rectal dis-
ease can cause rectourethral fistulas, but this is a rare
event. Other unusual fistulas are those between the
terminal ileum and ureter, or urachus.

In the widest series reported in the literature [65],
fistula originated from ileum in 64% of cases, colon
in 21%, rectum in 8% and multiple sites in 7%, while
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the involved urinary tract included the bladder in
88%, urethra in 6%, urachus in 3% and urether in
2%.

Entero-Urinary Fistula (EUF) are more frequent
in men, with reported M:F ratio up to 9:1 [2, 59]. This
fact is explained via the anatomy of the female pelvis,
where the bladder and the urethra are protected by
the uterus and the vagina, respectively [19]. Fistulas
tend to manifest in patients with established bowel
disease [3, 59, 60, 63], often within the first decade of
onset [65]. Not surprisingly, the concomitance of
enteroenteric or enterocutaneous fistulas arising
from the same segment of bowel is frequent [59, 60,
65, 66].

However, EUF has also been reported as the pre-
senting manifestation in patients without a previous
history of CD [59]. Prodromic symptoms or signs like
dysuria, urinary urgency and frequency, suprapubic
discomfort, microscopic or gross hematuria, are
often present in early stage, indicating a status of
perivesical inflammation [3, 60, 63, 67].

When fistulisation has occurred, it usually mani-
fests with pathognomonic signs like pneumaturia or
faecaluria. Another specific but rare sign is the pas-
sage of urine through the rectum (urorrhea) [60, 67].
In a minority of cases, there is only a history of recur-
rent urinary tract infection (UTI) refractory to med-
ical treatment, while very rarely the patient can be
asymptomatic (Table 4) [65]. Pneumaturia has been
reported with percentages varying from 38–94%. In
the series from the Mayo Clinic it was present in 68%
of patients (Table 4), but according to others [68],
this sign is evident in more than 90% of cases and,
when not noticed by the patient, air bubbles can be
evident if he or she urinates while submerged in a
bathtub.

The physical examination is often normal or it
demonstrates symptoms and signs of the underlying

pathology like tenderness in the lower abdomen, a
palpable mass, enterocutaneous or perineal fistulas.
Urinalysis reveals leukocytosis and microscopic
hematuria in the majority of patients [65]. The cul-
ture is almost always positive for E. Coli, while
polymicrobial infection is present in about one third
of the cases [59, 63, 65]. Complications like
pyelonephritis or other major infections are unusual,
unless there is a direct communication with the
ureter or abnormalities at the ureterovesical junc-
tions [68].

Diagnosis of EUF can be obtained with an accura-
cy of 92% after oral or rectal administration of indo-
cyanine green solution and urine examination using
a colorimeter [69]. Diagnosis can be confirmed with
imaging tests. A plane abdominal X-ray in erect posi-
tion is sometimes sufficient for showing an air level
into the bladder but this can be better demonstrated
with a CT scan, which also allows the highlighting of
other peculiar signs like the apposition of the thick-
ened bowel and the bladder wall, a perivesical abscess
or the presence of oral contrast into the bladder. For
all these reasons, CT scan, which has an accuracy
close to 100%, is considered the test of choice[70, 71].

a b

Fig. 2. Ultrasound (a) and CT (b) images of a left perivesical abscess secondary to CD

Table 4. Presenting symptoms in 78 Crohn’s disease patients
with entero-urinary fistulas. (Adapted from Solem et al.
[65])

Symptoms No. of patients %

Pneumaturia 52 68
Dysuria 49 64
Recurrent UTIs 24 32
Faecaluria 21 28
Hematuria (micro/gross) 17 22
Urorrhea 5 7
Asymptomatic 1 1
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Direct identification of the fistula opening at cys-
toscopy is reported in 7–74% of cases [3, 60, 65, 67],
although usually this exam permits the visualisation
of an area of bullous edema, erythema or papilloma-
tous hyperplasia. Other findings are the presence of
feculent debris or pus in the bladder. Some authors
consider cystoscopy fundamental in the work-up of
this pathology [60, 65, 72, 73], while others believe
that it is an invasive procedure that poses a potential
risk of spreading infection and, at the end of the day,
does not provide information that is any more useful
than imaging exams [68]. In fact, the most important
thing in planning the correct management of an
enterovesical fistula is not to see its opening in the
bladder but rather to identify the segment of bowel
involved in the inflammatory process [68].

Other urological investigations like cystograms
and excretory urograms are only occasionally useful.
Small-bowel follow through, barium enema and
colonoscopy are suggested because, even if the fistu-
la is rarely demonstrated, they help to determine the
extent and nature of the underlying disease and to
exclude other causes of EUF such as diverticular dis-
ease or colonic malignancies [59, 67, 74, 75].

What the best management of EUF should be is
still being debated. Although spontaneous closure
has been described [63, 67, 76], this event is very rare
and most authors agree that the presence of EUF is a
sign of complicated disease that indicates surgery.
The operation usually consists of disconnection of
the tract, resection of the affected bowel and suture of
the vesical wall. Partial cystectomy is rarely necessary
and was only needed for less than 10% of the patients
operated on at The Mayo Clinic [65]. Postoperative
morbidity and mortality was 6.4 and 1.6% respective-
ly in a series of 61 patients, and fistula recurrence rate
was 1.6% [60].

The advances in medical therapy with the dispos-
ability of new immunosuppressive and anticorpal
drugs has reinforced the opinion of those authors
who believe that the fistula itself, considering its
benign evolution and the low risk of ascending infec-
tion, does not require an operation and should first
be managed conservatively, reserving surgery exclu-
sively for when it is associated with intra-abdominal
or pelvic abscesses or obstructive stricture of the
bowel [66, 68, 77]. This is in contrast with the policy
of the Mayo Clinic, where fistula alone represented
the indication for surgery in 69% of their patients
with EUF [65].

Medical treatment was effective in the long-term
and surgery was avoided in six cases in a series of 17
patients (35%) [66]. At The Mount Sinai Medical
Hospital [68], among 31 patients treated with sul-
phasalazine, continuous antibiotics and 6-mercap-
topurine when necessary, 18 (58%) had a clinical

remission and 12 of them remained well for a mean
period of 8 years. Patients not responding to medical
therapy were more frequently those who were
already steroid dependent. In another series of 43
patients, 20 (43%) were able to avoid surgery with a
combination of 6MP, antibiotics and mesalamine
[77].

However, although medical treatment has shown
potential promise in some small series, there have
not been any prospective studies designed specifical-
ly to assess the efficacy of the medical treatment of
internal fistulas [78]. At the moment, surgery is still
considered to be the treatment of choice and up to
95% of patients will eventually receive it [27, 63, 65,
79]. There are still no reports on infliximab, but its
well-documented benefits in healing perineal, ente-
rocutaneous [80, 81] and also rectovaginal fistula
[82] should encourage studies on it. Prospective tri-
als to define the exact role of medical and surgical
therapy are also desirable.

Ureteral Obstruction

This event is not rare and in most cases is not sec-
ondary to renal calculi. Although some signs of uni-
lateral renal stasis have been demonstrated in almost
50% of IBD patients, who for various reasons have an
intravenous pyelogram [83], the reported incidence
of ureteral obstruction with associated hydronephro-
sis is 3.1–14.3% in patients with CD [1, 3, 6, 84–86]
and 6.8% in those with UC [84]. However, these per-
centages might be underestimated, considering that
this condition is often asymptomatic or paucisymp-
tomatic and that not all patients with IBD are exam-
ined with a pyelogram.

In patents affected by CD, ureteral obstruction can
be due to periureteral fibrosis secondary to retroperi-
toneal inflammation (Fig. 3), but usually it is the con-
sequence of compression from an abscess [83].
Sometimes it is caused by an enterovesical fistula
which has developed near the ureter. Over 70% of
cases are right-sided and are associated with ileal or
ileo-cecal disease. Left-sided obstruction has been
described in 0–30% and it can be secondary to
Crohn’s jejunity or, more frequently, to sigmoid
inflammation (Fig. 4) [2, 84]. Bilateral obstruction
suggesting an extensive pelvic abscess is very rare but
not impossible [19].

Ureteral obstruction in the presence of UC is
much less frequent and its incidence is equally dis-
tributed between the left and right side [84]. Invasive
colonic carcinoma [87] and iatrogenic complication
[84] are the most common causes. The symptoms are
often poor or masked by the intestinal disease. There
may be a persistent right lower-quadrant pain radiat-
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ed to the hip or thigh and associated with fever and a
palpable mass. Urinalysis is often negative [3, 83].
When positive for infection, an entero-urinary fistu-
la or pyelonephritis should be suspected [88].

Any of these aspecific signs should alert the doctor
and ureteral obstruction should be ruled out because,
despite its paucity of symptoms, it can lead to chron-
ic infection of the kidney which may eventually result
in nephrectomy [2, 89]. Diagnosis can be usually
achieved with an abdominal ultrasound demonstrat-
ing dilatation of the ureter and, if present, of the
renal pelvis. CT scan is more accurate in identifying
whether the cause is an abscess or periureteral fibro-
sis and also gives more information about the inflam-
matory disease. Intravenous pyelography visualises a
dilated ureter with a smooth cone-shaped restriction
typically located at the level of the pelvic brim
(Fig. 4a).

With all these exams, differential diagnosis with
calculus obstruction should not be difficult. The

treatment of this condition has evolved over the last
years: older reports recommended routine ureteroly-
sis in association with bowel resection [3, 88]. How-
ever, this operation is technically difficult and fre-
quently burdened with morbidity like pyonephrosis,
ureteral fistula or nephrectomy [84, 85].

It is now evident, that in many cases, the urinary
stasis improves or resolves with medical treatment of
the underlying bowel disease [84, 85, 90]. Significant
obstruction resistant to medical therapy can be ini-
tially managed with stenting or percutaneous
nephrostomy, but in these cases, surgical resection of
the affected bowel and drainage of the associated
abscesses should not be delayed and it is generally
successful in resolving the obstruction (Fig. 4c) [3, 6,
84–86].

Nephrotoxicity from Medical Treatment

Renal toxicity is unusual with the drugs commonly
utilised to treat IBD [91–95], but happens more fre-
quently during treatment with cyclosporine, with
reported incidence of up to 19% [96–98]. However,
the risk of irreversible damage is very low if
cyclosporine dosage does not exceed 5 mg/kg/day
and if the creatinine level does not increase over 30%
of the normal level [99]. Results from a review
showed that a >30% increase in serum creatinine
was present in 6% of patients treated with oral or
intravenous cyclosporine, but the value returned
within the normal range after suspension of the
therapy in all of the patients except one [100].
Nephrotoxicity of cyclosporine is not related to
duration of treatment but rather to its concentration
[99, 101], so this drug should always be started at a
low dosage and then adjusted on the basis of close
monitoring of the serum creatinine level. Its use is
not indicated in patients with impaired renal func-

Fig. 3a. Mesenteric and retroperitoneal fibrosis due to CD of terminal ileum. b Identification of both ureters

Fig. 4. Left-side ureteral obstruction secondary to Crohn’s
colitis. a Preoperative intravenous pyelography showing a
dilated ureter with smooth cone-shaped restriction at the
pelvic brim. b Intraoperative identification of the ureter
after mobilization of descending and sigmoid colon. c iv
pyelogram 6 months after resection of the affected bowel
demonstrating a resolution of ureteral obstruction

a b

a b c
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tion and in association with other potential nephro-
toxic drugs [100].

Glomerulonephritis and interstitial nephritis have
also been described, although with a very low inci-
dence, after long-term administration of aminosali-
cylates (ASA) [102–105]. In a series of 2 940 patients
on mesalamine, only 0.3% developed mild signs of
nephrotoxicity [106]. Another prospective survey
among 27 European centres found that only 13
(0.8%) of 1529 patients on 5-ASA therapy, only 13
(0.8%) had renal impairment [107]. Sulphasalazine is
even safer and it has been successfully given in
patients who developed interstitial nephritis with
mesalamine [108]. The mechanism of ASA toxicity is
unknown. The fact that its occurrence is so uncom-
mon and that it is not related to dosage or duration
of treatment, has suggested that the reported cases
might have been rather secondary to a hypersensitiv-
ity reaction [103, 106]. Permanent damages can be
avoided with early recognition of nephropathy and
prompt discontinuation of the responsible drug [103,
104].

Urinary Complications of Surgical Treatment

Urinary Tract Calculi

The increased risk of developing calcium oxalate
stones after extensive ileal resection or uric acid
stones after terminal ileostomy (with or without total
colectomy) has been already stated (see section Uri-
nary Tract Calculi).

Urinary Retention

This complication is seen in about 16% of proctec-
tomies[109, 110] but fortunately when it happens it is
usually transitory. Both sexes are at risk, although
the highest incidence is in older men with benign
prostatic enlargement [109, 110]. Other contributing
factors include history of bladder over-distension,
poor bladder contractility and inhibition of the mic-
turition reflex secondary to pain. It also may be more
common in long-term anti-cholinergic users [110].

Bladder dysfunction often results from direct
damage to the autonomic nerve plexus during pelvic
dissection. Critical areas are represented by the pos-
terolateral ligaments, where both sympathetic and
parasympathetic branches constitute the inferior
hypogastric plexus, the anterolateral ligaments and
anteriorly the plane of Denonvilliers’ fascia, which
protects the vesical and prostatic plexus [111]. A
complete section of nerve trunks is less common but
results in permanent lesion. More often nerves are

stretched or peripheral branches are sectioned,
resulting in transitory problems [112]. The most fre-
quent abnormality is temporary loss of bladder sen-
sation [113]. Less frequently, damage can result as
detrusor hypocontractility, bladder neck incompe-
tence, loss of bladder compliance, bladder outlet
obstruction [114, 115].

A better knowledge of the pelvic anatomy and
application of TME surgery and nerve sparing tech-
niques, both for malignant and benign colorectal dis-
ease, have been essential in minimising this problem
[111, 116–118]. In a Dutch series of 76 patients who
received a proctocolectomy with TME followed by an
ileal pouch-anal anastomosis, the incidence of severe
bladder dysfunction was zero [119].

Usually retention can be prevented if the catheter
is left in situ for at least 48–72 h postoperatively. Pro-
phylactic administration of alpha adrenergic block-
ade has been effective in some series [120, 121], while
the use of parasympathicomimetic drugs did not
show any benefit [122].

Urological consultation and urodynamic studies
are suggested when retention persists beyond a week.
However, most of these cases settle after 2–4 weeks of
intermittent self-catheterisation. Sometimes resolu-
tion of symptoms requires a longer period. Del Rio et
al. [123] followed-up of 14 patients in whom micturi-
tion disorders were still present 3 months after the
operation and noticed that 6 of them were still symp-
tomatic after 12 months and 3 after 3 years. Patients
with permanent damage are doomed to intermittent
self-catheterization.

Ureteral Injury

Damage of the ureter during colorectal surgery is a
known complication which fortunately happens in
less than 1% of colectomies [124–126]. While in
oncological patients, proximal injuries occur mainly
on the left side during isolation and high ligation of
the inferior mesenteric artery, in patients with IBD,
these lesions are more frequent on the right side and
are mainly related to ileocolic CD with extensive
retroperitoneal inflammation or fibrosis [19, 64].

Distal injuries can occur on both sites during
proctectomy. The more risky areas are the lateral rec-
tal ligaments and the plane between the rectum and
seminal vesicles [127]. The key to preventing injury is
knowledge of the anatomy, early identification of the
ureter and anterior rectal dissection preserving the
Denonvillier’s fascia [128]. Prophylactic catheterisa-
tion may be useful in selected cases, although it does
not assure the prevention of transmural lesions and
it has become associated with a risk of injury [126].

When damage is recognised at the time of surgery,
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repair over a catheter is indicated. Proximal injuries
can be managed with direct end-to-end anastomosis,
while distal injuries often require ureteroneocys-
tostomy. Other options like creation of an anterior
bladder flap (Boari flap), transureteroureterostomy
and neocreation of the ureter with a segment of ileum
are rarely necessary [129]. However, up to 70% of
injuries are not immediately recognised [129].
Missed lesions should be suspected postoperatively
in the presence of flank pain associated with fever
and paralytic ileus. In this case, initial management is
provided by endoscopic positioning of ureteral stent
or nephrostomy. If the patient’s conditions and renal
function are impaired, reconstruction may not be
indicated and nephrectomy may be the procedure of
choice [129, 130].

Sexual Dysfunction in IBD

There are different factors which may contribute to
limiting the sexual life of an IBD patient; in fact sex-
ual dysfunction may be related to the disease itself,
and in this case it usually improves after treatment
[131–134], but sometimes it is a consequence of med-
ical or surgical therapy.

Sexual Dysfunction Related to the Disease

Sexual desire may be reduced by generalised debility
or by the presence of perianal or cutaneous fistulas
which alter the acceptance of his/her own body image
and thus make the patient uncomfortable and
embarrassed with his or her partner. More often, the
constant presence of symptoms like abdominal pain
and diarrhoea are the cause of reduced relational and
sexual activity [9].

Besides these psychological aspects, many women
suffer from dyspareunia. This can be secondary to
perineal disease, severe proctitis or to the presence of
an inflamed segment of bowel in the pouch of Dou-
glas, in direct contact with the posterior fornix of the
vagina [135]. In these cases symptoms generally
improve after resection of the inflamed bowel
[135–137]. Another possible cause of dyspareunia is
vaginal candidiasis, which has been frequently
noticed in women affected by CD [9].

Sexual Dysfunction Related to Medical Treatment

The various medications used to control the inflam-
matory process can reduce some of the problems
described above. On the other hand, they have poten-
tial side effects like loss of libido, mood swings, vagi-

nal dryness and weight gain, which may contribute to
worsen the sexual activity [8].

Male impotence and infertility is another possible
side effect of medical therapy, especially during treat-
ment with sulphasalazine [138–140]. This fact has
also been noticed in a survey that compared the qual-
ity of life between patients with ulcerative colitis
treated medically and patients who had received a
restorative proctocolectomy; utilising specific ques-
tionnaires, it emerged that 26% of patients under
medical therapy suffered from impotence and anoth-
er 16% reported regular failure of ejaculation, while
these problems were present in only 8% of those who
underwent surgery [141]. However, in most cases
discontinuation or changing of the drug is sufficient
to return to normality [138, 139].

Sexual Dysfunction Secondary to Surgical
Treatment

Sexual dysfunction following rectal surgery for IBD
has been reported in 1–27% of cases but dysfunction
is often partial and transient [119, 128, 132, 133,
142–148]. This is usually due to damage of neurolog-
ical structures during pelvic dissection, although
psychogenic or vasculogenic factors may contribute
[149].

Normal sexual function in males is under the con-
trol of both the sympathetic and parasympathetic
system: erection is mainly mediated by parasympa-
thetic fibres, while sympathetic fibres are primarily
responsible for deposition of the semen in the poste-
rior urethra and contemporaneous closure of the
bladder neck during ejaculation. Damage of this
mechanism will result in retrograde ejaculation.

Parasympathetic fibres from the second, third and
fourth sacral foramen give rise to the nervi erigentes.
They run on either site of the pelvic wall into the lat-
eral rectal ligaments where they constitute, together
with the presacral nerves, the inferior hypogastric (or
pelvic) plexus. Presacral nerves start from the superi-
or hypogastric plexus, which is the continuation of
the preaortic plexus and contain sympathetic fibres
from the twelfth thoracic and the first two lumbar
segments. They run on the posterolateral aspect of
the pelvis, protected by the presacral fascia (Waldey-
er’s fascia), but at the level of the mid-distal rectum,
they perforate the presacral fascia and run more lat-
erally to reach the pelvic plexus. Cavernous nerves
take origin from the most caudal portion of the pelvic
plexus and descend towards the penis in a plane
anterior to Denonvilliers’ fascia, running along the
postero-lateral aspect of the prostate [149].

As already seen in the previous paragraph on uri-
nary retention, the most critical areas are represent-
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ed by the lateral ligaments and anteriorly by the
plane of Denonvilliers’ fascia, where both sympathet-
ic and parasympathetic branches can be injured.
Sympathetic nerves can be also damaged near the
promontory of the sacrum or during lateral dissec-
tion of the rectum. For this reason, proctectomy for
benign diseases has traditionally been carried out
with perimuscular dissection and possibly inter-
sphincteric dissection [150–152] and this has result-
ed in a much lower incidence of sexual complications
as compared to surgery for malignancy [153]. How-
ever, recent studies have argued that identification of
autonomic nerves, as it happens during total
mesorectal excision, is the best way to lower the inci-
dence of urinary and sexual problems both in malig-
nant and benign rectal surgery, provided that the
anterior Denonvillier’s fascia is respected [111,
116–119, 154].

There are no randomised controlled trials on this
aspect and the only study that has compared results
after mesorectal (111 patients) or close rectal (45
patients) dissection for IBD, did not show significant
differences between the two techniques in terms of
permanent impotence (4.5% vs. 2.2%) or minor erec-
tile difficulties (13.5% vs. 13.3%) [128]. In the event
of postoperative impotence, a period of observation
is always indicated, because dysfunction is transitory
in the majority of cases. In the mean time, other pos-
sible causes such as psychological or vascular causes
should be excluded.

Problems that persist beyond 3–6 months are like-
ly to be permanent. In these cases, the therapeutic
options are injection of the cavernous corpora with
vasodilatory drugs (papaverine, prostaglandin) or
surgical implant of either a malleable or inflatable
prosthesis [155]. The last are preferred because they
give a more natural appearance to the penis [156]
and a higher grade of satisfaction [155]. New drugs
such as sildenafil citrate (Viagra, Pfizer, NY, USA)
require an intact penile innervation to work. In prac-
tice they are only effective in patients with partial but
inadequate erections [149].

Retrograde ejaculation, which is the result of iso-
lated damage of the sympathetic nerves, may be
treated with sympathomimetic drugs. If they fail and
the patient desires to procreate, sperm can be drawn
from the bladder for artificial insemination [157,
158]. In view of this possible complication, some
authors suggested that young male patients should
cryopreserve sperm before elective proctectomy
[159], while others find this expedient unnecessary
and expensive [160].

Rectal surgery may also have negative effects on
sexual function in women: in fact dorsocaudal dislo-
cation of the vagina after proctectomy or formation
of postoperative scarring angulating the vagina may

be responsible for dyspareunia and chronic infec-
tions secondary to retained secretions [161, 162].
These problems are less frequent after restorative
proctocolectomy, where the presence of the ileal-
pouch contributes towards maintaining the vagina in
its normal position [163]. This has been confirmed in
a survey that compared sexual function in women
after restorative proctocolectomies or after procto-
colectomy and Kock pouch: the incidence of dys-
pareunia was 18 and 38% respectively and none of
the patients in the first group complained of vaginal
discharge, compared to 18% of the second group
[131].

Finally, sexuality may be negatively influenced by
surgery when this results in stoma formation. In fact
it has been demonstrated that the presence of stoma
is a strong psychological deterrent to sexual inter-
course [164, 165].

Conclusions

Urologic and sexual problems in patients with IBD
are not rare and can be either the consequence of the
evolution of the inflammatory process or the conse-
quence of its treatment. Males and patients with
Crohn’s disease are the most exposed.

Early urinary symptoms are often missed both by
the patient and doctor because they are not specific
and are overshadowed by the more severe intestinal
manifestations. When they become evident, renal
damage may have already occurred. For these rea-
sons people with IBD should be periodically exam-
ined with simple exams such as urinalysis, serum cre-
atinine level and abdominal ultrasound in order to
recognise these manifestation at an early stage and
carry out the appropriate treatment. Some condi-
tions can be prevented or treated with diet or medi-
cines, while others, like fistulas and obstructive
uropathy per se indicate an advanced intestinal dis-
ease which usually requires surgery.

Sexual alterations are quite troublesome, especial-
ly because of the young age of these patients. Again,
it is very important that doctors dealing with IBD are
aware of the possibility of sexual problems and inves-
tigate them appropriately. Often, counselling with a
specialist is sufficient for ameliorating the situation;
as psychological factors may play a major role in
causing dysfunction, the patient should be reassured
that a correct treatment of the inflammatory disease
usually results in significant improvement not only
in general conditions but also in the social and sexu-
al life.

On the other hand, patients should be informed
that surgical treatment, especially in the case of rec-
tal resection, carries the potential risk of urinary and
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sexual complications that in a minority of cases are
permanent and may significantly affect the quality of
life.
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Introduction

Crohn’s Disease (CD) is a chronic inflammatory dis-
ease of the gastrointestinal tract, with a low percent-
age of patients remaining in clinical remission
despite the long-term use of many drugs (steroids,
immunosuppressants, aminosalicylates, antibiotics).
As a consequence of the limited efficacy and signifi-
cant toxicity of current therapy, there is widespread
interest in the development of novel drugs for the
clinical management of CD.

In the early 1990s, the pathogenetic mechanisms
of inflammatory bowel diseases (IBDs) were clarified.
Greater knowledge of systemic and local inflammato-
ry cascade of CD (T1-helper-driven inflammation)
[1] allowed identification of key mediators of inflam-
mation, and pharmacologic research was addressed
towards specific biologic drugs interfering with this
cascade. Proinflammatory cytokines play a central
role in amplification of the inflammatory process,
inducing release of other cytokines and increasing
the expression of adhesion molecules [2]. Tumour
necrosis factor (TNF)-α and interleukin (IL)-1 are
released at the beginning of the inflammatory cas-
cade and contribute to recruitment and activation of
inflammatory cells (macrophages, neutrophils,
monocytes) by increasing mucosal intestinal perme-
ability and stimulating the release of adhesion mole-
cules. Anti-inflammatory cytokines play an impor-
tant role in avoidance of an abnormal immune
response. In particular, IL-10 controls TNF produc-
tion, major histocompatibility complex (MHC)-II
expression and release of other inflammatory media-
tors whereas IL-12 induces the release of interferon
gamma (INF-γ) by macrophages and natural-killer
lymphocytes [3].

The term “biological agent” means any therapeu-
tic agent derived from a living organism. Therefore,
biological therapy may include [4]: (1) modified bio-
logical compounds (i.e. vaccine), hormones, etc.; (2)
recombinant peptides or proteins (i.e. growing fac-
tors, growth hormones, etc.); (3) monoclonal anti-
bodies or fusion proteins; (4) antisense oligonu-

cleotides. Many molecules have been used in con-
trolled or open trials, mainly in fistulising or steroid-
dependent CD (Table 1). Monoclonal antibodies and
antisense nucleotides interfering with messenger
ribonucleic acid (mRNA) are the drugs most fre-
quently tested in clinical trials. 

The Present: Indications, Efficacy, Problems and
Open Fields Using Infliximab in Crohn’s Disease

The first drug approved by the Food and Drug
Administration for the treatment of CD was inflix-
imab (Remicade) [5], a monoclonal chimeric anti-
body (human 75%, murine 25%). Infliximab neu-
tralises biological activity of TNF-α by binding with
high affinity to both soluble and transmembrane
forms of TNF-α, inhibiting binding of TNF-α with its
receptors. Therefore, infliximab heavy reduces TNF-
α plasmatic levels and induces inflammatory cell
apoptosis in the gut wall [6–9], thus promoting
mucosal healing at colonoscopy [10, 11].

Efficacy on Remission and Maintenance Therapy

Infliximab, administrated intravenously at a dosage
of 5 mg/kg of body weight at weeks 0, 2 and 6 (induc-
tion therapy) and, later, every 8 weeks (maintenance
therapy) is effective in the therapy of patients with
active CD [12]. Infliximab is also a corticosteroid-
sparing drug in patients with active CD [13–15]. Def-
inite indications for induction therapy with inflix-
imab (eligible patients) are [13]: (1) Fibrostenosing
(inflammatory) disease nonrespondent or refractory
to steroid and conventional therapy; (2) fistulising
disease, draining enterocutaneous or perianal fistu-
lae.

The use of infliximab as first-line treatment of
patients with moderate to severe CD is still contro-
versial. There are no studies demonstrating the effi-
cacy of this scheduled therapy even though this
approach has been suggested [16].

Biological Approach in the Treatment of Crohn’s Disease

Luca Frulloni, Laura Bernardoni, Chiara Scattolini, Italo Vantini



158 L. Frulloni, L. Bernardoni, C. Scattolini, I. Vantini

Induction therapy is effective in up to 70% of
cases [10, 12, 17–30]. Not responders to induction
therapy do not respond to a maintenance therapy. In
patients who respond to induction therapy, mainte-
nance therapy may prolong complete clinical remis-
sion [Crohn’s Disease Activity Index (CDAI) <150]
after 1 year in about 40% of cases, with clinical
response in 60% of cases. This implies that, after 1
year of prolonged infliximab therapy, only 25% of
patients attain complete clinical remission and 35%
clinical response [10, 12, 17–29]. There is evidence
that an increase of infliximab dosage and/or a reduc-
tion of interval time between infusions may main-

tain a higher number of patients in clinical remis-
sion [21, 31–33].

Disease Type and Stage

The reported incidence of fistulae in patients with CD
ranges from 17% to 50% [34]. Fistulae may be ente-
rocutaneous (more commonly perianal), easily
recognisable; or internal, enteroenteric or between
gut and other organs. Internal fistulae may be asymp-
tomatic but may be more aggressive and require
urgent surgery (temporary colostomy allows the

Table 1. Biological therapy in Crohn’s disease

Proper name Trade name Action

Inhibitors of pro-inflammatory cytokines

Infliximab Remicade Chimeric (human/mouse) anti-TNF- α monoclonal antibody
(IgG1)

CDP571 Humicade Humanized anti-TNF α monoclonal antibody (IgG4)
Certolizumab - Humanized anti-TNF- α monoclonal antibody (polyethylene

glycolated Fab’ fragment)
Adalimumab Humira Humanized anti-TNF- α monoclonal antibody (IgG1)
Thalidomide Thalomid Derivative of glutamic acid with anti-inflammatory and

anti-TNF- α action
Semapimod - Interferes with the phosphorylation of both p38 and JNK
Etanercept Enbrel Genetically engineered fusion protein consisting of two

identical chains of the recombinant human p75 TNF
receptor linked to the Fc portion of human IgG1

Onercept - Recombinant form of the human soluble p55 TNF receptor
MRA - Humanized monoclonal antibody to IL-6 receptor
ABT-874/J695 - Humanized anti-IL-12 p40 (IgG1)

Anti-inflammatory cytokines

RhIL-10 Tenovil Humanized monoclonal antibody to IL-10
RhIL-11 - Humanized monoclonal antibody to IL-11

Inhibitors of adhesion molecules

Alicaforsen - Antisense phosphorothioate oligonucleotide targeting human
ICAM-1 mRNA

Natalizumab Antegren Humanized monoclonal antibody against α4 integrin

Immune modulators

Tacrolimus Prograf Inhibits production of IL- 2 by T-helper cells
Mycophenolate mofetil CellCept Antimetabolite strongly suppressing lymphocyte proliferation

Miscellaneous

Sargramostim Leukine Yeast-derived recombinant human GM-CSF
Trichuris suis - Worm
Probiotics VSL#3 Bacteria

TNF, tumor necrosis factor; IgG, immunoglobulin G; JNK, Jun N-terminal kinase; ICAM, intercellular adhesion molecule; mRNA, mes-
senger ribonucleic acid; IL, interleukin; GM-CSF, granulocyte macrophage colony stimulating factor
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patient to heal by bypassing the inflammatory tract).
In perianal disease, induction therapy with inflix-

imab (5 mg/kg at 0, 2 and 6 weeks) is effective on fis-
tula healing in more than 60% of patients [28, 35].
Concomitant conventional therapy (antibiotics and
immunosuppressants) is useful since 3 months’ treat-
ment with antibiotic monotherapy (metronidazole
and ciprofloxacin) showed 60–70% complete remis-
sion, improved quality of life and reduced disease
recurrences [20, 36, 37]. Azathioprine monotherapy is
effective as well, but its full action is evident after 2–3
months of therapy. Therefore, its use in fistulising
(perforating) CD is limited, at least as initial treat-
ment. In patients intolerant to azathioprine,
methotrexate at dose of 25 mg intramuscularly week-
ly may be a possible alternative treatment [38].

In patients with perianal fistulae, first-line treat-
ment with antibiotics is suggested. In case of relapse,
antibiotics and immunosuppressant therapy (aza-
thioprine or methotrexate) is effective. If fistulae per-
sist, induction therapy with infliximab is recom-
mended, followed by maintenance therapy with
immunosuppressant or infliximab (every 8 weeks)
[36, 39].

In our opinion, a more appropriate first-line treat-
ment may include induction therapy with infliximab,
followed in responders by a maintenance regimen
with infliximab and introduction of immunosup-
pressant drugs. In nonresponders or those intolerant
to infliximab i.v., antibiotics, immunosuppressants
and local injection of infliximab may be an alterna-
tive treatment [40]. Internal fistulae are usually asso-
ciated to a more aggressive subtype of CD and more
difficult to treat conservatively [41]. However, treat-
ment with azathioprine and antibiotics or infliximab
may be tried [42, 43].

In some patients, clinical onset of CD occurs with
subocclusive symptoms secondary to inflammatory
strictures. In naïve patients, infliximab probably
induces rapid anti-inflammatory effects with symp-
tomatic improvement, reducing the need for resec-
tive surgery. There are no studies confirming this
hypothesis but a top-down therapy has been recently
proposed [16] and, probably, in the near future, this
may be an appropriate initial treatment [44]. Howev-
er, concomitant therapy with immunomodulators
increases the rate of clinical response and clinical
remission, and smoking seems to be a negative pre-
dictor of response to infliximab therapy [45, 46].
Therefore, an initial therapeutic approach with
steroids and immunosuppressants followed by inflix-
imab is suggested, as well as smoking cessation.

On the contrary, infliximab is not indicated in the
presence of a fibrotic stenosis [44, 47]. Clinical (long-
standing disease), laboratory data [inflammatory
indexes, mainly C-reactive protein [48, 49] and instru-

mental findings by magnetic resonance imaging
(MRI) or fluorodeoxyglucose positron emission
tomography (FDG-PET)] may help in discriminating
an inflammatory or fibrotic process in the intestinal
wall [47].

Finally, infliximab significantly improved quality
of life in patients with active CD, increasing their
ability to work and significantly reducing hospitali-
sations, surgeries and procedures compared with
placebo [50–55].

Adverse Events and Side Effects

Infliximab is a drug with low side effects. Up to now,
more than 300,000 patients have been treated with
infliximab for rheumatoid arthritis and CD [56]. The
more frequent side effects, generally mild, are
headache, nausea, upper respiratory infections, skin
rash and diarrhoea. However, the incidence of these
side effects is similar to that observed in the placebo
group, except for upper respiratory infections, which
are more common in patients treated with infliximab
[23, 56–58].

Adverse events include acute and delayed hyper-
sensitivity reactions. Acute reactions (1–20%) appear
during or within 2 h of infusion and are not
immunoglobulin E (IgE) mediated. They include
headache, nausea, dyspnea, urticaria and coercion
chest perception. Treatment of acute reactions con-
sists of temporarily stopping the infusion, adminis-
trating antihistamine drugs and/or steroids and then
restart infusion at a low rate [13, 22, 23, 57–59]. If
acute reactions recur, retreatment is not recom-
mended [13]. Delayed hypersensitivity reactions
occur after 3–12 days after infusion in 2–3% of
patients. Generally, these reactions are serious and
consist in itch, headache, swelling of hands or face,
rash, myalgia, polyarteritis, fever and leucocytosis.
Steroids induce complete and immediate resolution
of symptoms without recurrences. When delayed
hypersensitivity reaction occurs, retreatment is not
recommended.

Adverse events are caused by the development of
antibodies to infliximab (ATI) related to its chimeric
nature as it consists of 25% murine proteins. The
incidence of ATI is low (10–20%) and at low titre [12,
60, 61]. The presence of ATI reduces drug efficacy in
term of percentage of active response (clinical remis-
sion) and duration of effectiveness (lower in patients
who develop ATI) [12, 62]. Strategies to decrease ATI
production are:
– scheduled therapy (not “on demand”): single dose

or sporadic infusion causes higher incidence of
ATI [30, 63, 64].

– Steroids pretreatment before infliximab infusion
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(particularly in the induction phase): hydrocorti-
sone 100 mg i.v. [60, 65].

– Two- to four-month immunosuppressant pre-
treatment before first infliximab infusion: azathio-
prine 2 mg/kg per day [57, 65, 66].

Risks: Infections, Tumours, Heart and Neurologic Diseases

TNF-α plays an essential role in the immune-mediat-
ed response against infection, especially towards
intracellular pathogens [67–70]. Many data support
the association between TNF-α blockers and infec-
tions [71–74]. Susceptibility to all types of infections
is higher, particularly upper respiratory tract infec-
tions and bacterial skin infections [74, 75]. TNF-α
antagonists should not be given to patients with
active infections. Severe pulmonary and abdominal
infections (pneumonia, abdominal abscess) are more
frequently observed in patients treated with inflix-
imab than placebo.

Many reactivation cases of pulmonary and extra-
pulmonary tuberculosis have been reported during
the first 3 months of infliximab therapy [72, 76–78].
Screening for tuberculosis (skin test and chest X-ray)
before anti-TNF therapy is strongly recommended
[67, 76]. Some authors suggested that if the skin test
is negative, treatment with infliximab may be given
without prophylactic therapy. If the skin test is posi-
tive, an accurate clinical history, physical examina-
tion and chest X-ray are required to rule out active
disease [67]. However, it should be considered that:
(1) a concomitant use of steroids or immunosup-
pressant drugs may interfere with the skin test; (2) a
large number of patients with IBD are anergic, with a
delayed hypersensitivity reaction; (3) more than 15%
of patients with active tuberculosis (TBC) infection
are anergic; (4) more than 90% of patients with posi-
tive skin test have a negative chest X-ray. Therefore,
an accurate clinical history, skin test and chest X-ray
are mandatory before infliximab administration in
all cases. In the absence of tuberculosis lesions at
chest X-ray but with a clinical history suggestive for
TBC and/or in patients at strong risk for TBC infec-
tion (immigrant, injection-drug users, HIV patients,
diabetes mellitus, etc.) empirical isoniazid for 6–9
months is a reasonable prophylactic treatment, start-
ing infliximab after 2 months if clinically required. In
the presence of TBC lesions at chest X-ray, active
therapy is mandatory for at least 2 months before
infliximab therapy.

Very rare cases (less than 0.01%) of fungal infec-
tion (cryptococcosis, coccidioidomycosis, listeriosis
and histoplasmosis) during infliximab therapy are
reported [71, 73, 79–94]. Screening and primary pro-
phylaxis are not recommended, but patients with a

history of these infections can receive secondary pro-
phylaxis with oral fluconazole. 

Patients eligible for infliximab therapy should be
tested for hepatitis B and C serological markers
before treatment. It has been documented that TNF-
α levels are increased in patients with viral hepatitis
[95, 96]. Inhibition of TNF-α may alter host antiviral
defence mechanisms and promote virological repli-
cation [97]. The safety of infliximab in hepatitis C has
been demonstrated in a retrospective study on
patients with rheumatoid arthritis, as well as in case
reports [98–102]. In hepatitis B, reactivation of infec-
tion has been documented, as has a case of fulminat-
ing hepatitis B after one infusion of infliximab [97,
103–107]. However, definitive conclusions cannot be
made regarding the use of infliximab in patients suf-
fering from viral hepatitis. If infliximab therapy is
necessary in patients with hepatitis B and C, we sug-
gest monitoring viral replication during therapy and
treating hepatitis B patients with lamivudine if serum
HBV-DNA levels increase [104]. Prophylaxis with
lamivudine should be considered for every carrier
patient (HbsAg-positive) [104, 106].

Newly diagnosed neoplasia has occasionally been
reported in trials using infliximab in CD although the
possible role of infliximab in the pathogenesis of can-
cer is unclear [108]. However, in a recent multicentre
matched-pair study, the frequency of a new diagnosis
of neoplasia in CD patients treated with infliximab
was comparable with CD patients never receiving
infliximab [109]. In particular, the development of
lymphoma seemed not to be associated with inflix-
imab therapy but with immunosuppressive drugs,
particularly azathioprine, as previously reported
[110–115].

Infliximab is not indicated for patients with mod-
erate to severe congestive heart diseases [New York
Heart Association (NYHA) classification III–IV]
[116, 117]. Serum levels of TNF-α are elevated in
patients with heart failure and correlates with its
severity [118–121], but the use of infliximab (at a
dosage of 10 mg/kg) significantly increases mortality
and morbidity in patients with congestive heart fail-
ure [122]. Possible pathogenic mechanisms worsen-
ing congestive heart failure in infliximab-treated
patients are quite complicated and are reported in a
recent review [123].

Multiple sclerosis, demyelination and optic neuri-
tis associated with anti-TNF-α therapy are reported
[124–127], but a recent study shows that demyelinat-
ing disease occurs more commonly among patients
with IBD than among non-IBD patients [128]. Future
studies should clarify whether treatment with inflix-
imab results in further increased incidence of neuro-
logic diseases among IBD patients.

In pregnant women, drug safety has not been
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investigated, but some authors [129] found no differ-
ence in live birth and spontaneous abortion in an
infliximab-treated group compared with healthy
women. It is no clear if the drug is present in moth-
er’s milk. Patients who undergo infliximab therapy
should use a contraceptive method and, in the pres-
ence of a new pregnancy, biological therapy should
be stopped until the end of lactation.

Postsurgical Patients

Prophylactic therapy after resection for CD may pre-
vent recurrence of the disease. However, no clear
prophylactic drug regimens have been identified. In
the last decade, endoscopic recurrence has been con-
sidered a relevant outcome in patients suffering from
CD since they are strictly related to the clinical out-
come. After surgery, more than 70% of patients at 1
year and more than 85% at 3 years will have an endo-
scopic recurrence in the neoterminal ileum
[130–134]. Consequently, more than 20% of patients
will already have a clinical recurrence within the first
year after surgery, with a 10% increase in each subse-
quent year [135]. The pattern of CD remains
unchanged after surgery. Fistulising disease before
surgery will have the same complications after resec-
tion and early recurrent symptoms [131].

Standard therapy with steroids or 5-ASA formula-
tions are unable to prevent development of new
lesions at 1 year after resection whereas nitroimida-
zole antibiotics (metronidazole and ornidazole) seem
to be effective in preventing endoscopic and clinical
recurrences [136, 137]. However, some patients are
intolerant to nitroimidazole antibiotics. The benefit
of immunosuppression for preventing endoscopic
and clinical recurrence is lower than expected yet still
high (70% and more than 50%, respectively, at 1
year).

The role of biologic therapy in postsurgical
patients is still controversial, and no controlled trials
are present in literature. However, aggressive disease,
young age and intolerance to standard therapies
(steroid dependence; steroid-refractory or immuno-
suppressant side effects) may represent an indication
for infliximab therapy in the postsurgery period to
prevent disease recurrence, as recently suggested
[131].

New Drugs: What We Expect in the Near Future

Other Anti-TNF-Blocking Strategies

Adalimumab is a humanised immunoglobulin G
(IgG)1 monoclonal antibody directed against TNF-α

containing only human peptide sequences. It is indis-
tinguishable in structure and function from natural-
ly occurring human IgG1 antibodies. This molecule
binds soluble and membrane-bound TNF, fixes com-
plement and induces macrophage and T-cell apopto-
sis. The recently published CLinical assessment of
Adalimumab Safety and efficacy Studied as Induc-
tion therapy in Crohn’s (CLASSIC-I) study seems to
be superior to placebo for induction of remission in
patients with moderate to severe CD naïve to anti-
TNF therapy [138], confirming results of previous
open-labelled studies [139–143]. TNF-α exerts proin-
flammatory effects by binding to two specific trans-
membrane receptors, p55 and p75.

Etanercept is a human recombinant p75 recep-
tor/IgG fusion protein highly effective in rheumatoid
arthritis. Etanercept was shown to be ineffective in
patients with moderate to severe CD [144, 145] and at
the moment does not have marketing approval for
any indication in IBD. In vitro examination of T lym-
phocytes the lamina propria of patients with CD
seems to demonstrate that etanercept can neutralise
TNF-α but does not induce apoptosis of inflammato-
ry cells, differently from infliximab [146]. This exper-
imental evidence probably explains the differences in
efficacy between the two TNF-α-neutralising drugs.
However, efficacy of etanercept administration on
CD activity was assessed at 8 weeks [145]. Since the
biological effects of the drug begin after 4–8 weeks,
further clinical trials with a longer treatment period
are necessary to reach definitive results.

Onercept is a recombinant form of the human sol-
uble p55 TNF receptor, which neutralises the effect of
TNF-α. An open-labelled pilot study with onercept
suggests that this agent may be effective and well tol-
erated in patients with active CD [147]. However,
other randomised double-blind trials are necessary
to make definitive conclusions.

CDP571 is a humanised monoclonal IgG4 anti-
body anti-TNF-α (95% human, 5% murine). The first
study using a single dose of 5 mg/kg i.v. in a limited
number of patients reduced disease activity in CD at
2 weeks [148]. A successive study using a higher dose
of CDP571 (10 or 20 mg/kg) demonstrated a signifi-
cant clinical response in patients with moderate-to-
severe CD compared with placebo. In the same study,
retreatment with 10 mg/kg CDP571 at dose intervals
of 8 or 12 weeks seemed to be beneficial although not
statistically significant, probably due to the low num-
ber of patients with long-term treatment [149]. In a
later randomised double-blind placebo-controlled
study, patients with steroid refractory CD in clinical
remission were enrolled to verify corticosteroid spar-
ing at weeks 8 and 16. CD patients were treated with
a loading dose infusion (20 mg/kg) at week 0 fol-
lowed by a maintenance dose infusion (10 mg/kg) at
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week 8 to ensure adequate plasma concentrations of
CDP571 throughout each 8-week dosing interval.
Corticosteroid sparing was achieved in a higher
number of patients treated with CDP571 than in
those treated with placebo at week 16 [150]. Repeat-
ed treatment (every 8 weeks up to 24 weeks) did not
seem to increase drug efficacy [151]. In conclusion,
CDP571 may provide an alternative option in
patients with previous hypersensitivity to infliximab
considering the very low risk for TBC or opportunis-
tic infections during CDP571 therapy.

Certolizumab pegol (CDP870) is a polyethylene
glycolated Fab’ fragment of a humanised anti-TNF-α
monoclonal antibody intended for subcutaneous
administration. A phase II dose-ranging trial,
enrolling patients with moderate to severe CD, was
recently published. Certolizumab at 4-week intervals
and dosage of 400 mg induces a rapid treatment
effect (2 weeks) and is clinically effective compared
with placebo [152]. Certolizumab was well tolerated
and, similarly to CDP571, gives potentially more
advantages in clinical practice compared with inflix-
imab. However, a phase III trial is needed to confirm
these results and to better understand the precise
role of this drug in the management of CD.

Thalidomide, an old drug recalled for the terato-
genic effects in pregnant women, has complex and
incompletely understood immunomodulatory prop-
erties. Multiple mechanisms of action have been
reported, particularly its ability to inhibit production
of TNF-α, inhibiting neoangiogenesis and shifting
immune response Th1 to Th2. Some recently pub-
lished papers seem to demonstrate that thalidomide
administered for 12 weeks is effective in patients with
steroid-resistant or steroid-refractory CD [153–157].
However, about 30% of patients withdrew from the
clinical studies due to the development of severe
adverse events. Preliminary reports also indicate that
thalidomide is effective as maintenance treatment
after induction of remission with infliximab [157].
Despite side effects (teratogenicity and peripheral
neuropathy) and adverse events, thalidomide may be
an alternative medical treatment in a select subgroup
of patients.

Anti-Inflammatory Cytokines

IL-10, discovered in 1989, has shown potent anti-
inflammatory properties in in vitro and in vivo ani-
mal studies. IL-10 exerts its anti-inflammatory effects
by down-regulating production of proinflammatory
cytokines by dendritic cells, macrophages and mono-
cytes. In clinical trials, a modest benefit was observed
in patients treated with subcutaneous injection of
humanised IL-10 [158-161]. In postsurgical CD

patients, IL-10 administration did not show any
effect [162]. The efficacy of IL-10 is lower than
expected, probably as a consequence of the stimula-
tion of INF-γ production [158]. Furthermore, serum
levels and tissue concentrations of IL-10 are general-
ly elevated in CD patients [5].

Recent experimental studies demonstrated that
the delivery of tissutal immunoregulatory proteins,
including IL-10, by gene therapy may be a potential-
ly exciting approach to treatment of IBD [163].
Future challenges for using gene therapy in CD will
be to establish safety, localisation and duration of the
expression of the transduced gene, as well as to
ensure that delivery of immunoregulatory proteins is
therapeutic.

IL-11 has been shown to be expressed and have
activity in multiple other tissues, including gut, but
to date, the physiologic role of this protein remains
unknown. Preliminary data on short-term treatment
with humanised IL-11 demonstrated that given sub-
cutaneously for 3 weeks (16 mg/kg per week), the
drug is well tolerated in patients with active CD [164].
A recent randomised trial reported that weekly sub-
cutaneous injection with rhIL-11 (15 mmg/kg per
week) compared with placebo is effective in inducing
remission in patients with active CD [165]. Potential-
ly, IL-11 may be an alternative or sparing agent for
corticosteroids in the management of CD, but its role
remains unclear.

Selective Inhibition of Adhesion Molecules

Adhesion molecules, up-regulated in inflamed CD
mucosa, play a role in the trafficking of leukocytes
and are involved in local lymphocyte stimulation and
antigen presentation. Integrins are heterodimeric
receptors consisting of an α4 subunit and either a β1
or β7 subunit (α4 β1 and α4 β7 integrins). Integrins
bind leukocytes in the vascular endothelium and
have a role in the migration of leukocytes across the
vascular endothelium. Therefore, they contribute to
recruitment, activation and survival of leukocytes
within the parenchyma. There is evidence that in
IBDs, integrins are overexpressed on the vascular
endothelium at the site of inflammation. In animal
models of colitis, antibodies against the a4 integrin
are able to significantly reduce gut inflammation
[166].

Recent double-blind placebo-controlled studies
using natalizumab, a humanised mouse monoclonal
antibody anti-a4 integrin (95% human, 5% murine),
in patients suffering from CD administrated at
dosage of 3 mg/kg per month twice improve clinical
remission and clinical response rates, as well as qual-
ity of life [167–169]. However, three cases of progres-
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sive multifocal leukoencephalopathy (PML), proba-
bly secondary to reactivation of latent JC poly-
omavirus infection, have been reported [170–172].
Retrospective analysis of serum samples showed that
JC virus became detectable only after three injections
of natalizumab monotherapy, and the serum viral
load increased by a factor of ten after two additional
injections. Although the large number of patients
enrolled in this clinical trial (over 3,000) and, conse-
quently, the low incidence of neurologic disease in
natalizumab-treated patients, the lack of diagnosis of
latent infection before natalizumab treatment limits,
due to ethical concerns, its clinical use [173]. In fact,
there is no specific treatment for PML at the moment.
A better understanding of the risk of PML in natal-
izumab-treated patients and the diagnostic possibili-
ties for a latent JC polyomavirus infection will define
the role of the drug in the treatment of CD.

Immunomodulators

Tacrolimus (FK506) is a macrolide antibiotic isolated
from Streptomyces tsukubaensis with greater
immunomodulatory properties than cyclosporine
and good oral absorption. Consequently, it has been
approved for the prophylaxis of organ rejection in
transplant patients. The proposed dosage in CD
patients is 0.1 mg/kg administered orally, adjusted
for each patient to reach a blood concentration range
between 5 and 15 ng/ml. Clinical open-labelled stud-
ies suggest the effectiveness and safety of short-term
and long-term oral tacrolimus therapy in patients
with perianal and enterocutaneous fistulising CD
[174–178]. However, side effects are numerous and
frequently reported by the patients. They include
gastrointestinal symptoms (abdominal pain, diar-
rhea, nausea), headache, insomnia, paresthesias,
tremor, temporary rise of creatinine, hyperkaliemia,
hypertension and opportunistic infections. There-
fore, tacrolimus may be an alternative drug in fis-
tulising CD if no success is achieved with conven-
tional therapy, including infliximab. 

Mycophenolate mofetil (MMF) is an antimetabo-
lite that undergoes ester hydrolysis in mycophenolic
acid, its active form. Mycophenolic acid inhibits an
enzyme required for de novo guanosine nucleotide
biosynthesis and consequently blocks production of
necessary precursors for synthesis of DNA and RNA.
The action of MMF is considered to be directed in
particular against T and B lymphocytes, interfering
with the immune system. MMF has been used as an
immunosuppressant in the posttransplant patients
but also in chronic inflammatory diseases, particu-
larly in patients suffering from rheumatoid arthritis
and psoriasis, as with other drugs presented in this

review. Earlier studies showed a potential role of
MMF in CD patients intolerant to azathioprine that
was not confirmed in other studies [179–183]. How-
ever, a potential steroid-sparing effect has been sug-
gested. A recent open-labelled long-term-treatment
study in patients with complicated CD shows that
MMF at dosage of 1 g/b.i.d. induces an initial
response (at 6 months) in more than one half of the
patients, with a significant reduction in steroid
dosage. However, a large number of patients relapsed
during the long-term follow-up (median 18 months).
Furthermore, adverse events determined discontinu-
ation of treatment in 20% of long-term-treated
patients [184]. Therefore, we strongly believe that
MMF, similarly to other immunosuppressant, has a
possible therapeutic role in short-term treatment of
steroid-resistant or steroid-refractory CD patients
intolerant to azathioprine.

Helminths

Recent experimental and clinical evidence suggest
that helminthic parasites may be considered as a
therapeutic option in IBDs. CD is a result of an inap-
propriate immune response towards normal gut flora
and, probably, helminths down-regulate the host
immune response towards bacterial antigens. The
high prevalence of CD in industrialised Western
regions and the low incidence in developing coun-
tries may be related to the different incidence of
helminthic infestation. ‘‘IBD hygiene hypothesis’’ has
been formulated based on induction of the disease by
extremely hygienic environments in genetically pre-
disposed subjects. Data from experimental colitis
seems to show that helminths reduce inflammation,
probably counteracting the Th1-driven immune
response [185]. In fact, experimental colitis induced
in mice and rats with di- or trinitrobenzene sulfonic
acid (DNBS, TNBS), develop a Th1-cytokine-driven
colitis that shares features with CD [186, 187]. Expo-
sure to Schistosoma mansoni or Trichinella spiralis
attenuates DNBS-induced colitis and indicates a pro-
tective role of nematode infection in Th1-cell-driven
inflammation [188]. The authors suggested the possi-
bility of an immunological distraction with
helminths as a novel therapeutic strategy in CD.

Recently, therapy with Trichuris suis eggs in
patients suffering from CD has been postulated. The
life cycle of T. suis begins with the ingestion of
embryonated eggs. Embryonated eggs hatch in the
proximal small bowel, delivering larvae that migrate
aborally and attach to the mucosa of the distal small
bowel and proximal colon. After several weeks, they
mature and begin to spread eggs. T. suis ova are
capable of colonising a human host for several weeks
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and are eliminated from the body without any specif-
ic therapy (self-limiting infection). In an preliminary
study, a single dose of 2,500 live T. suis eggs given
orally in patients suffering from active CD induced a
clinical response in all patients treated and a clinical
remission in the large part of cases [189]. Later, a
repeated dose of 2,500 live ova given orally every 3
weeks for 24 weeks induced a clinical response in
80% of patients and a clinical remission in 70% [190].
The positive results of these preliminary open-
labelled studies showed that helminth therapy is tol-
erated and effective in the treatment of CD.
Helminths inhibit intestinal inflammation by mecha-
nisms different from current medications, and the
efficacy of T. suis therapy supports the hypothesis
that helminthic exposure provides protection against
CD.

Probiotics

A possible pathogenesis of IBD includes mucosal
inflammation secondary to abnormal immune
response against resident bacteria. The intestinal
environment is a persisting stimulus in normal sub-
jects. In CD patients, normal intestinal bacteria in
genetically predisposed subjects or altered intestinal
flora may induce and amplify gut inflammation.
Therefore, manipulation of intestinal bacterial flora
is the rationale for the use of antibiotics. In the last
decade, probiotics (living micro-organisms with a
beneficial effect on the host), prebiotics (dietary
components that induce the growth of beneficial bac-
teria) and synbiotics (both the previous) have been
used in the treatment of CD. Despite the lack of ran-
domised clinical trials demonstrating efficacy of this
therapeutic approach to CD patients, a number of
review articles have been published during the last
years outlining its efficacy in the treatment of IBD
[191–193]. Based on experimental evidence, many
strains are tested for maintenance of remission in CD
patients.

Single-strain probiotics (Lactobacillus GG) at dif-
ferent dosages is not effective to maintain remission
in patients suffering from CD [194–196]. Probiotics
containing miscellaneous strains at high dosage may
be theoretically more effective than a single strain in
the treatment of CD, probably due to a synergic
effect. Recently, VSL#3, containing three strains of
Bifidobacterium (B. longum, B. infantis, B. breve),
four strains of Lactobacillus (L. acidophilus, L. casei,
L. delbrueckii, L. plantarum) and one strain of Strep-
tococcus salivarius subsp. thermophilus has been
proposed in the treatment of IBD. The postulated
pathogenic mechanism of VSL#3 is induction of tis-
sutal levels of the anti-inflammatory cytokine IL-10

and a greater expression of intestinal mucin, pre-
venting adhesion of pathological Escherichia coli
strains. Efficacy of VSL#3 is being tested in a double-
blind randomised trial for maintenance of remission
in recurrent chronic pouchitis.

Results of randomised double-blind clinical trials
are being awaited in order to make definitive conclu-
sions on the use of probiotics in CD patients.

Conclusions

The advent of biological therapy provides the oppor-
tunity to advance the care of patients with IBD
because we have opportunities to interrupt the dis-
ease pathophysiology in a more specific way. The
infliximab experience teaches that interfering with
cytokine-mediated inflammation improves the clini-
cal outcome of severe CD. 

New biological drugs are coming in the near
future. Can we treat severe CD by blocking more than
one inflammatory mediator? The mechanism of
inflammation in cytokine-mediated CD is quite com-
plex. Cytokines are numerous, act at very low titre
(potent biological activity), have many target cells
and the cytokine response is mediated by specific cel-
lular receptors. Furthermore, different cytokines
produce the same effects, and large interactions
among cytokines are documented. We can postulate
that interfering with two or more cytokines may
improve the clinical course of CD. However, we do
not know yet if this approach may alter immune
defence towards pathogens and immune surveillance
on carcinogenesis, and we must consider that biolog-
ics are expensive drugs. 

Biological drugs present a major challenge: the
more effective they are, the more side effects they can
produce. Therefore, biological therapy should care-
fully managed, with close observance for possible
adverse events and provision for any complication
resulting from treatment. Inappropriate manage-
ment of these potent drugs will compromise their use
in clinical practice. 

Future clinical studies should address efficacy,
safety and cost effectiveness of biologic therapies for
CD and should provide the necessary information to
take maximum advantage of these new therapies. 
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Introduction

The development of fistulae is a common complica-
tion of Crohn’s disease (CD). The lifetime risk of fis-
tula development in patients with CD has typically
been reported to range from 20 to 40%. The reported
incidence of fistulizing CD from referral-based case
series ranged from 17% to as much as 85% [1–3]. The
probability of internal fistulae was particularly high
in patients with perianal disease who presented a rel-
ative risk of 3.4 compared to patients with different
localizations [4].

Over time, many fistulae tend to heal. As for exam-
ple, in a cohort of 87 patients [5] with external fistulae,
from the time of first presentation (involvement ileo-
colonic or colonic in 85% of cases, rectal in 65% of
cases), after a median follow-up of 5.9 years, 68%
showed healing of all fistulae, whereas in the remaining
patients, partial or no healing was evident. Ninety-four
percent of simple perianal fistulae were healed by the
final visit compared with 70% of the complex perianal
fistulae. Rectovaginal (median 26 months), enteroen-
teric (9.4 months) and abdominal wall (6.3 months)
took a significantly shorter time to heal compared to
perianal fistulae, either simple (44 months) or complex
(42.8 months); there was no difference in healing time
among complex and simple perianal fistulae. 

Table 1 shows the outcome of current medical and
surgical treatment in patients with different types of
fistulae. It appears that medical treatment only has
marginal efficacy with a failure rate of almost 90%.
Even surgery has a high rate of effectiveness only in

perianal disorders, whereas in the remaining loca-
tions, most patients do not respond and therefore
require complex procedures (resection, defunction-
ating stoma, proctectomy).

In a longitudinal study of fistulizing CD in
patients from Olmestead County, at least one fistula
occurred in 35% of the patients, and at least one peri-
anal fistula occurred in 20% [6]. The fistula devel-
oped before the diagnosis in 20% of cases and at the
diagnosis in 29% of cases; in the remaining patients,
the onset of fistulae was delayed (median time from
the diagnosis to the first fistula was 5.5 years). The
risk of fistulae was very high in the first year, and
then it progressively increased over the following
20 years to a value of 50% for all locations and 26%
for perianal lesions [7].

The clinical consequences of the fistulous tract
depend on the nature of the adjacent tissues, the ori-
gin and the terminus of the fistula and the infectious
process resulting from transit of enteric microorgan-
isms through the fistula. In perianal fistulae, identifi-
cation of specific routes created by fistula tracts
informs prognostic and therapeutic options.

Patients with painful perianal fistula and associat-
ed abscess formations require surgical drainage,
seton placement, and, in severe cases, proctectomy
(Fig. 1). In contrast, patients with asymptomatic
internal fistula require no intervention.

A variety of surgical and medical measures to
induce healing of external fistulae has been pro-
posed, but a comparison of their relative merits is
difficult. This is due in part to different criteria used
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Table 1. Efficacy of standard medical and of routine surgical treatments in different types of Crohn’s disease fistulae, and
the percent of patients requiring more complex surgical intervention [5]

Perianal Rectovaginal Internal Abdominal

Simple Complex wall

Efficacy of medical treatment 9 13 13.5 8 7
Efficacy of simple surgery 82 47 13.5 8 13
Need of complex surgery 6 38 13.5 84 12
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to define a success. Some studies rely on an improve-
ment of symptoms, which requires the validation of
fistula-specific symptom activity indexes (Table 2),
which is only effective in the research setting [8].

More recently, an attempt has been made to iden-
tify more objective parameters of success, which are,
in any case, prone to criticism. For example, the
absence of drainage on gentle compression of the
external fistula orifice for at least 1 month has been

defined as complete healing, and the reduction by at
least 50% of the number of external orifices is seen as
a significant improvement. Clearly, the relationship
of these endpoints with a real clinical improvement is
doubtful, since they don’t rule out the possibility of a
persistent deep abscess.

Another source of variation is represented by the
definition of stenosis. A stenosis caudal to the fistula
(Fig. 2) may represent the reason for medical failures,

Fig. 1. Severe perineal involvement in a young female
patient with complex perianal and vaginal fistula (note the
discharge of stools from the vagina). All medical therapies
proved uneffective, and the patient eventually required a
proctocolectomy

Fig. 2. Fibrotic stenosis of the colon in a patient with a colo-
cutaneous fistula, unresponsive to all medical and endo-
scopic treatments. The fistula healed only with resection of
the stenotic tract

Table 2. Parameters used for the evaluation of fistula-specific activity index in Crohn’s disease

Discharge No discharge 0
Minimal mucous 1
Moderate mucous or purulent 2
Substantial 3
Gross soiling 4

Pain/restriction of activities No restriction 0
Mild discomfort, no restriction 1
Moderate discomfort, some limitation 2
Marked discomfort, marked limitation 3
Severe pain, severe limitation 4

Restriction of sexual activity No 0
Slight 1
Moderate 2
Marked 3
Unable to engage in sexual activity 4

Degree of induration No 0
Minimal 1
Moderate 2
Substantial 3
Gross fluctuance/abscess 4
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but, if considered fibrotic in nature, it also represents
an exclusion criterion from most medical trials. We
will review the evidence supporting the use of tradi-
tional or biological therapies in these severe, often
frustrating forms of the disease.

Standard Medical Therapy

Anti-Inflammatory Medications

Several studies demonstrated that sulphasalazine
and mesalazine are efficacious at high dose (3 g or
more) for CD, but there is no evidence that these
drugs are effective in fistula healing. Also corticos-
teroids have no proven efficacy in the treatment of
fistulizing Crohn’s disease. In most of the studies on
steroid efficacy, patients were not randomized for fis-
tulae [9]. A recent review [10] has associated in
patients with fistulizing CD, the use of corticos-
teroids with deleterious outcome, including an
increased incidence of surgery in two large uncon-
trolled clinical trials [11, 12]. In the European Coop-
erative Crohn’s Disease study, three out of five CD-
related deaths were in patients with a palpable
abdominal mass receiving 6-methylprednisolone.
Corticosteroids may mask clinical signs of an
abdominal abscess with the attendant risk of delayed
drainage [13, 14]. Patients with enterovesical fistulae
failed to heal when on steroids [15].

Antibiotics

After an initial report that metronidazole “closed”
perianal fistulae in three patients [16], the drug was
frequently used in the management of fistulizing CD.
However, most studies on its efficacy were on small
numbers of patients and were uncontrolled (Fig. 3).

Bernstein et al. [17], in an open study with
metronidazole 20 mg/kg/day on patients with long-
standing perianal fistulae, observed an initial clinical
response in 20/21, with complete healing at 8 weeks
in 56% of cases. However, at follow-up, 78% of these
patients recurred 4 months after discontinuation and
only 5 of 18 patients could discontinue the metron-
idazole [18]. Other open studies with metronidazole
confirmed closure rates of perianal Crohn’s fistula of
35–50% [19–21]. Clinical improvement is usually
seen within the first 6–8 weeks. So far, no controlled
trials have been performed on the short and long-
term efficacy of metronidazole on fistulae healing.
Based on a cost-utility analysis [21], metronidazole
in combination with an immunomodulatory medica-
tion, such as azathioprine (AZA), may be the most
cost-effective initial therapy for fistulizing CD.
Metronidazole is often poorly tolerated because of
adverse effects including paresthesias, dyspepsia, a
metallic-taste and a disulfiram-like response to alco-
hol. Peripheral neurological dysfunction has been
demonstrated by physical examination and nerve
conduction studies in 85% of patients, although
almost 55% were asymptomatic. Peripheral neuropa-
thy improved or resolved in 90% after antibiotic dis-
continuation [22].

Fig. 3. Studies available on
the effects of metronida-
zole on fistula healing or
improvement
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Because of the toxicity of metronidazole,
ciprofloxacin is often used, even though no con-
trolled trial of this drug for fistulizing CD has been
reported. Turunen et al. [23] first reported the use of
ciprofloxacin in eight patients with perineal CD
refractory to metronidazole. All patients improved
with 1–1.5 g/day of ciprofloxacin for 3–12 months;
however, four of eight had persistent perianal
drainage and several required surgery. Recurrences
of fistulae were frequent but usually responded to the
restarting of ciprofloxacin.

A retrospective analysis of combination of
ciprofloxacin (1 000–1 500 mg/day) and metronida-
zole (500–1 500 mg/day) on 14 patients, produced a
clinical improvement in nine and fistula closure in
three. Again, prompt recurrence of the disease was
seen after cessation of therapy [24].

Immunomodulators

6-Mercaptopurine and Azathioprine

These drugs are among the few agents that have
demonstrated efficacy in fistulizing CD in controlled
clinical trials. Although these agents are discussed
interchangeably, there have been uncontrolled trials
directly comparing these medications in the treat-
ment of inflammatory bowel disease.

The effect of 6-MP on fistulizing CD was first eval-
uated by Present [25] in a randomized, placebo-con-
trolled trial (2 years with a crossover after 1 year).
The superiority of the drug over the placebo in fistu-
la healing (31% vs. 6%) was not significant because of
the small number of patients.

An uncontrolled follow-up extended the study of
6-MP (1.5 mg/kg/day) to a total of 34 patients with
fistulae (perirectal 18, abdominal wall 8, enteroen-
teric 7, rectovaginal 6, vulvar 2). Complete closure
was observed in 39% of patients, a partial response in
26% and no response in 35%. Response was slow and
required more than 3 months in 32% of the patients.
Six out of the 13 with complete healing continued
therapy and all maintained the response; 5 out of the
7 who discontinued therapy had a relapse and healed
again when the therapy was restarted [26].

A meta-analysis of five controlled trials of AZA
and 6-MP in CD confirmed these results: 54% of 41
patients receiving the active drug responded com-
pared with 21% of 29 patients receiving placebo [27],
resulting in a pooled odds ratio for fistula healing of
4.4. These results must be interpreted with some cau-
tion, since 66% of the 70 studied patients came from
a single study [25]. Dosing and administration of
AZA and 6-MP has not been standardized. Con-
trolled trials indicate that AZA at doses of

2–3 mg/kg/day and 6-MP at a dose of 1.5 mg/kg/day
are effective for the treatment of CD. Although titra-
tion of either drug to a specified blood 6-thioguanine
nucleotide metabolite concentration (6-thioguanine
>235 pM/108 erytrocytes) has been suggested for
improving therapeutic efficacy, this has not been
demonstrated convincingly in the treatment of
Crohn’s fistulae [28].

We can conclude that AZA/6-mercaptopurine is
effective both in healing and maintaining fistula clo-
sure. Furthermore, there is evidence of long-term
safety in terms of neoplasia of super-infections.
Adverse events are reported to occur in 9–15% of
patients receiving AZA or 6-MP for inflammatory
bowel disease. The most serious adverse events are
pancreatitis (3%), allergic reactions (2%) and drug
induced hepatitis (0.3%). A small percentage of
patients who are thiopurine methyltransferase defi-
cient may also develop leukopenia (2%) [29]. These
drugs have also been proven to be safe when taken
during pregnancy, since they did not increase the
number of fetal damage or abortions [30].

Methotrexate

Two recent uncontrolled studies have examined the
efficacy of parenteral methotrexate in fistulizing CD.
In the first, treatment with intramuscular methotrex-
ate (25 mg/week), in 16 patients produced fistula clo-
sure in 4 and a partial response in 5, with an overall
response of 56%. All the patients who achieved
remission failed or were intolerant to AZA and 25%
also failed to respond to CyA. However, fistulae
recurred when methotrexate was reduced or was
switched to an oral form [31]. In the second, a study
of 20 patients with active CD who were AZA-resistant
or intolerant and steroid dependent (8 with a fistula),
a response was obtained in 14/20 at 12 weeks, in
10/20 at 6 months, and 4/14 at 12 months. Patients
with fistulizing disease were not analyzed separately
[32]. Adverse events have been reported in 50% of
patients treated with parenteral methotrexate for
more than 6 months and include elevation of
transaminases (5–20% of patients), nausea (4–12%),
bone marrow suppression (10–20%), and require dis-
continuation of the drug in 10% of patients [33].

Hepatic fibrosis was observed in 0–5% of patients
who have undergone liver biopsy after a cumulative
methotrexate dose of more than 1 500 mg [34]. A
potentially life-threatening interstitial pneumonitis
has been observed in 3–12% of long-term treated
patients. Furthermore, methotrexate has a known
toxicity on the fetus. In conclusion, MTX in a dose of
25 mg/week should be tried in AZA/6-mercaptop-
urine resistant or intolerant patients.
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Cyclosporine A

Ten uncontrolled studies, some published only in
abstract form and comprising altogether only 64
patients, examined the effect of intravenous CyA for
the treatment of fistulizing CD with an overall initial
response of 83% [35–44].

Present and Lichtiger [38] treated 16 patients with
Crohn’s fistulae (10 perirectal, 4 enterocutaneous, 2
rectovaginal) with cyclosporine A, starting with a
continuous intravenous infusion (4 mg/kg/day),
switched to the oral route (6–8 mg/kg/day). Fourteen
responded to parenteral CyA (7 complete closure, 7
moderate improvement) and discontinued the
steroids, with a mean time for response of 7.4 days.
When switched to the oral route, 64% remained in
remission, 36% relapsed.

These results have been supplemented by a review
of literature including 39 patients with fistulizing
Crohn’s disease who have been treated with CyA
[43]. Within this group, 90% responded to intra-
venous cyclosporine, but 82% relapsed with CyA sus-
pension.

A modest reduction in fistula recurrence has been
produced with combined use of CyA, AZA and a
tapering schedule of prednisolone over 3 months
before cessation of CyA therapy [45]. All nine
patients responded to intravenous cyclosporine with
no recurrences after its discontinuation. CyA was
terminated after 3 months, while AZA and low-dose
prednisolone were continued: four patients did not
deteriorate, three deteriorated slightly and two had a
recurrence.

Adverse events of high dose CyA include paresthe-
sias, hypertrichosis, hypertension, tremor, renal
insufficiency, hepatotoxicity, headache, opportunis-
tic infections, gingival hyperplasia and seizures [46].

On the base of these studies, it is reasonable to use
CyA in fistulizing Crohn’s disease in the acute phase;
as it will not achieve long-term response, all patients
should be treated with concurrent AZA/6-mercap-
topurine for maintenance or, if the patient is aller-
gic/intolerant to AZA/6-MP, with parenteral MTX.

Tacrolimus

Tacrolimus is a potent immunosuppressant agent
that inhibits the transcription of IL-2 in T-helper
cells, used mainly for the prevention of allograft
rejection. Uncontrolled retrospective series suggest
its efficacy for treatment of fistulizing CD [47–49]. In
the only randomized, double-blind, placebo-con-
trolled trial, Sandborn et al. [50] randomized 48
patients with actively draining Crohn’s fistulae to

placebo or oral tacrolimus (initial dosage of
0.20 mg/kg/day for 10 weeks). A clinical response
(closure of at least 50% of fistulae maintained for at
least 4 weeks) occurred in 43% of tacrolimus-treated
patients and 8% of placebo (p=0.004). However,
there was no difference in the complete closure of fis-
tulae, (10% of tacrolimus vs. 8% placebo). Adverse
events observed in patients treated with tacrolimus
include renal insufficiency, tremor, headaches,
paresthesias, leg cramps and tremor.

In a subsequent study, ten patients with fistulae
refractory to medical therapy (including infliximab)
and on long-term steroids or immunosuppressors,
were treated with oral tacrolimus (0.05 mg/kg every
12 hours) with 6–24 months follow-up. Four
achieved a complete response and five achieved a
partial response and could discontinue or reduce
steroids and immunosuppressors with no serious
side effect [51].

Mycophenolate mofetil

Mycophenolate mofetil (MFF) is a potent immuno-
suppressant that inhibits lymphocyte proliferation
through a blockade of guanosine nucleotide synthe-
sis. In a study comparing the efficacy of AZA plus
steroids vs. MMF plus steroids, MMF produced a
more rapid improvement in the activity index in
cases with severe activity and a similar response in
cases with moderate activity [52].

Uncontrolled case series have suggested the effica-
cy of mycophenolate in long-term maintenance of
remission [53–56]. Wenzl et al. [56] observed that
almost 55% of patients with complicated CD
responded, but 64% of the initial responders relapsed
within 18 months. Well-designed placebo-controlled
trials are necessary to establish the role of this drug.

Anti-Tumor Necrosis Factor-Alfa Therapy

Infliximab

Cytokines including TNF-α are critical in the inflam-
matory processes that characterize CD. Mucosal
biopsy specimens and mononuclear cells isolated
from the lamina propria of a patient with CD express
high levels of TNF-α. Infliximab is a chimeric mono-
clonal antibody that binds to and neutralizes human
TNF-α. Its infusion results in a significant reduction
in inflammation, as confirmed in many randomized
placebo-controlled trials.

Present et al. [57] demonstrated the efficacy of
infliximab in the treatment of fistulizing CD in a
placebo-controlled multicentered study in which 94
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patients with active abdominal or perianal fistulae
received either infliximab 5 mg/kg, infliximab
10 mg/kg, or placebo. Treatments were administrat-
ed at weeks 0, 2 and 6. The primary goal was a reduc-
tion of 50% or more in the number of draining fistu-
lae observed at two or more consecutive visits; a sec-
ondary goal was fistula-closure. Sixty-eight percent
of patients on infliximab 5 mg/kg and 56% on inflix-
imab 10 mg/kg achieved the primary goal compared
to 26% on placebo. Much more notably, complete fis-
tula healing was obtained in 55% of patients on
infliximab 5 mg/kg and in 38% 10 mg/kg. The major-
ity of fistulae closed before the third infusion and the
median duration of remission was 3 months. No dif-
ferences were noted with regards to duration, extent
of disease, prior surgery, number of fistulae or con-
comitant medications.

Infliximab has also proved to maintain its efficacy
in the long term. In a randomized controlled trial of
573 patients with active Crohn’s disease (CDAI score
of at least 220), responders to a 5 mg/kg i.v. of inflix-
imab (335 patients) were randomly assigned to
repeat infusions of placebo at weeks 2 and 6 and then
every 8 weeks until week 46 (group I), or 5 mg/kg
infliximab at the same timepoints (group II), or
5 mg/kg infliximab at weeks 2 and 6 followed by
infliximab 10 mg/kg (group III). At week 30, 21% of
the patients of group I were in remission, compared
to 39% of group II and 45% of group III [58].

Sands et al. performed a multicenter randomized
double-blind placebo-controlled trial to evaluate the
efficacy of infliximab maintenance therapy in 306 CD
patients and one or more fistulae. Initially patients
received 5 mg/kg infliximab i.v. at week 0, 2 and 6. A
total of 195 patients who responded at week 14 were
randomized to receive infliximab or placebo. The
remaining 87 patients who didn’t achieve an initial
response were also randomly assigned to placebo or
infliximab maintenance therapy. Among the respon-
ders, those assigned to maintenance infliximab had a
longer time to the loss of response than those on
placebo (median 40 vs. 14 weeks). At week 54, 36% of
the infliximab group had a complete absence of
draining fistulae, compared with 19% in the placebo
group. There was no difference in response between
infliximab and placebo among initial non-respon-
ders [59].

No consensus has been reached on the best inflix-
imab regimen for the long-term treatment of CD
between short-term courses and retreatment of
relapses vs. maintenance therapy. Some authors sus-
tain that infliximab should be used as a bridge thera-
py while awaiting the onset of effects of conventional
immunosuppressive therapy [60].

In a recent analysis of Crohn’s disease, patients
treated with infliximab in ACCENT I, episodic and

scheduled treatment strategies were compared under
conditions that simulate clinical practice. Patients
treated with scheduled infliximab, particularly in the
10 mg/kg group, had better symptomatic responses
than those treated on demand. Both scheduled
groups had fewer hospitalizations, higher rates of
mucosal healing, and lower rates of antibody positiv-
ity, with no increase in side effects, than those treat-
ed on demand [61].

The main argument in favour of long-term sched-
uled infliximab is represented by the reduced preva-
lence of anti-infliximab antibodies during scheduled
therapy rather than during episodic therapy, and by
the association of these antibodies with decreased
serum infliximab concentrations, decreased clinical
responsiveness, and increased risk of allergic reac-
tions [62].

The long-term use of infliximab for fistulizing CD
is still under investigation in terms both of a limited
efficacy and cost-effectiveness. As for the first prob-
lem, Poritz et al found that, if clinical improvement
was obtained in 18 out of 26 patients with fistulizing
CD, with complete fistula closure in 6, surgery was
ultimately required in 14 patients and 6 continued to
have draining fistulae [63]. The problem of the cost-
effectiveness of infliximab therapy has been raised by
a recent cost-utility analysis [64] in which infliximab
proved to be more effective then either metronida-
zole or AZA, but also far more expensive. However,
these results are outweighed by the consideration
that patients with fistulizing Crohn’s disease in the
ACCENT II study who received maintenance inflix-
imab had significantly fewer days of hospitalization,
number of hospitalizations, surgical procedures in
total, and fewer major surgical procedures compared
to those who received placebo [65].

Adverse events observed in patients treated with
infliximab include infusion reactions such as delayed
hypersensitivity, formation of anti-chimeric antibod-
ies and anti-dsDNA autoantibodies and, in rare
cases, onset of drug-induced lupus. Approximately
3% of patients in the ACCENT I trial developed
delayed hypersensitivity reactions manifested by
serum-sickness-like symptoms. This may be due to
the fact that a proportion of the molecule is still of
murine origin and therefore potentially immuno-
genic. Attempts are therefore being made to produce
less immunogenic biologic agents, thereby increasing
their “human” proportion (Fig. 4).

The efficacy of a humanized chimeric antibody
(CDP-571) against human TNF-α in fistula closure
has been assessed in a randomized placebo-controlled
trial on 37 patients with actively draining fistulae [66].
Closure of at least 50% of fistulae was obtained in 12
of 24 patients on CDP-571 and in 2 of 23 on placebo.
Other agents that inhibit TNF-α activity such as pen-
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toxifylline and etanercept failed to demonstrate their
efficacy in CD. Moreover, some of these agents are
only active in a subset of patients with highly active
disease, as identified by elevated C-reactive protein.
Possible explanations for the different activity of bio-
logical drugs sharing the same target may be found in
their different biological actions (binding to soluble
or to membrane-bound TNF, capacity to produce T-
cell apoptosis, fixation of complement, induction of
antibody-dependent cytotoxicity).

Two open-label studies of thalidomide, a potent
inhibitor of TNF alfa, have shown some degree of
efficacy in fistulizing CD [67, 68]. Together, these
studies support a strategy of TNF-α inhibition as a
basis for healing fistulizing CD. In addition to its
well-known teratogenic effects, thalidomide has been
complicated by marked somnolence and peripheral
neuropathy.

Novel Therapies

A number of novel therapies have been suggested for
the treatment of fistulizing CD. The use of fibrin glue
and plasma factor XIII concentrates have been
advanced as adjunctive therapies in the management
of perianal fistulae. Hyperbaric oxygen has also been
suggested as an adjunctive therapy in healing fis-
tulizing CD. Although case reports have documented
successful healing during therapy, no randomized
placebo-controlled studies have been performed to
confirm these findings. Further studies are necessary
to assess the role of these therapies in the manage-
ment of fistulizing CD [69].

Elemental Diet, Bowel Rest and Parenteral Nutrition

Only anecdotal experience exists on the use of ele-
mental diets and total parenteral nutrition in fistuliz-
ing CD. Calam et al. [69] reported on six patients in
whom an elemental diet was used specifically to treat
perianal fistulae in Crohn’s disease. Four improved
with an elemental diet, but fistulae only healed com-
pletely in one patient. No studies specifically exam-
ined total parenteral nutrition in perianal CD. The
use of elemental diets or total parenteral nutrition for
fistulizing CD is therefore not recommended.

Conclusion

Treatment of CD fistulizing Crohn’s disease requires
a close collaboration between the gastroenterologist
and the surgeon. Antibiotics and immunomodula-
tors such as azathioprine/6-mercaptopurine or metho-
trexate, if the patient is AZA-6MP intolerant/resist-
ant, should be given early in the disease. In the case
of resistance to immunomodulators, infliximab is the
treatment of choice. Short-term cyclosporine A or
tacrolimus may be tried in patients who fail to
respond to infliximab. Abscesses should always be
drained by an expert surgeon.
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Introduction

In his landmark article titled “Regional Ileitis: A
Pathologic and Clinical Entity” [1], Crohn wrote:
“Medical treatment is purely palliative and support-
ive. . . . THE PROPER APPROACH TO A COMPLETE
CURE IS BY SURGICAL RESECTION of the diseased
segment of the small intestine and of the ileocecal
valve with its contiguous cecum”.

The enthusiasm aroused by considering surgical
therapy as a decisive treatment for Crohn’s disease
(CD) faded away. Knowledge acquired over time
revealed the peculiar inclination of this disease to
affect the entire intestine tract ubiquitously and to be
connected with frequent extra-intestinal manifesta-
tions. Medical treatment has then become the main-
stay of therapy for patients with CD. Introduction of
new classes of drugs, such as immunosuppressants/
immunomodulators, led by recognition of the role of
the immune system in the disease pathogenesis,
increased the success both in controlling the disease
in its acute phase and in maintaining the quiescent
phase. Regardless, approximately 70–80% of patients
suffering from CD requires surgical treatment during
the course of the disease; this percentage has been
constant over the last 40 years according to data
given by the literature [2, 3]. While intestinal perfo-
ration, sepsis, intestinal obstruction, continuous
bleeding, fistulae and abscesses are clear and unam-
biguous conditions indicating the need of surgical
treatment, on the contrary, there is a considerable
percentage of patients falling into a “grey area” that,
in clinical practice, foments the age-old argument
between gastroenterologists and surgeons regarding
timing of the surgical operation [4]. It is therefore
clear that the therapeutical trend is to try to identify
patients with a higher risk of complications to be
then surgically treated [5] in order to delay surgical
treatment as long as possible through more and more
aggressive medical therapies [6, 7] or mini-invasive
therapeutical approaches, such as percutaneous
draining of abscesses or, more rarely, dilation of
stenoses or haemolysation in the case of haemor-

rhagic events [8]. However, the risk connected with
too conservative an approach is leading compro-
mised patients towards surgical treatment with the
resulting complications.

As Delaney recently pointed out [9], the absence
of complications leads to a fast improvement of
patients’ quality of life after surgical treatment (in his
study quality of life was assessed both preoperatively
and 30 days postoperatively). Patients not only
judged surgical therapy positively, but they even sug-
gested applying it earlier and proposing it as a pri-
mary option in the case of disease relapse.

Application of the principle stated by the Birming-
ham group (as recurrence is almost inevitable, the
main aim being to save as much intestinal tissue as
possible [10]), certainly made surgical treatment
increasingly conservative, emphasising the impor-
tance of attempting to avoid intestinal resection or at
least reduce the width used in the past

From all this, we now understand that an appropri-
ate multidisciplinary approach is essential when treat-
ing CD, a disease that, despite much enthusiasm and
new therapeutical options, seems to have a clinical his-
tory that has changed very little over the last 40 years
if , as Wolters concluded in a recent systematic review
of the literature [11]: “structured literature review pro-
vides no hard evidence for change in disease outcome
in Crohn’s disease during the last four decades”.

The aim of this chapter is to analyse the state of the
art of surgical options in the treatment of CD,
attempting to especially emphasise correct indica-
tions, surgical techniques and correct surgical timing.

Surgical Indications in Crohn’s Disease and
Preoperative Preparation

Table 1 summarises indications for surgical treat-
ment in Crohn’s disease [4, 12, 13]. Surgery may be
either scheduled or urgent. The subdivision into
absolute and relative indications is partly arbitrary.
Regardless of CD, intestinal perforation is considered
to require urgent surgical treatment, but determining
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where the therapy failed is sometimes very difficult.
Many cases also require careful consideration by the
gastroenterologist. A recurring event in clinical prac-
tice that is a common experience for many individu-
als treating this type of patients is to define, in some
cases, clear definition between a pattern of subocclu-
sion due to inflammatory oedema (that can respond
to therapy) or to fibrosis (that cannot respond to
therapy but to surgery only). Some preoperative care
and attention, if permitted by the clinical situation,
should always be used.

The patient should be operated only after a thor-
ough study [14]. The single-contrast gastrointestinal
(GI) series with small-bowel follow-through repre-
sents, presently, an examination with a good
cost/benefit ratio and that, in many important cases,
gives information regarding intestinal transit and the
presence of stenosis [15]. On many occasions, in
urgent cases especially, enteroclysis with computed
tomography (CT] and double-contrast evaluation
provides information on the presence of peritoneal
abscesses or on fistulae. Ultrasonography with or
without Doppler as well as magnetic resonance imag-
ing (MRI) [16] can be used for monitoring disease
activity and response to therapy or when the use of
ionising radiation is contraindicated (e.g. pregnancy
or childhood). Even if surgical exploration allows
visualisation of the intra-abdominal state, the possi-
bility of planning the surgical approach is essential
and supportive in the search for any fistulous tracts,
which are often difficult to find.

An essential aspect, which is often overlooked, is
preoperative marking the stoma. Creation of a tempo-
rary stoma takes place frequently, especially during
urgent surgery. The most frequent indications are

postoperative dehiscences, presence of major perianal
fistulae, intra-abdominal sepsis (which makes cre-
ation of the anastomosis unsafe) or a serious colonic
disease. Proper positioning of the stoma allows
patients to not only manage it easily but to accept it
[17]. It must remembered, moreover, that, as Post [18]
wrote, approximately 20% of “temporary” stomas
become definitive if the indication is postoperative
complications; this percentage increases up to 60% if
the indication is rectal stenosis or perianal fistulae.

Appropriate treatment during the postoperative
period must include an antithrombotic prophylaxis
and antibiotic administration. The latter will need to
be broad spectrum for some days in the case of
abscesses, fistulae or perforations, or just a single
dose given within 30 min of skin incision (repeated if
the operation lasts longer than 3 h) in the case of
noncontaminated operations (the so-called short-
term prophylaxis).

Another important aspect is nutritional support.
A state of malnutrition is rather frequent in these
patients, and it may be worsened by poor control of
the disease or by the presence of infection or fistulae.
Restoring electrolyte balance is essential. Caloric
support may be achieved through a total parenteral
nutrition or, if possible and the patient tolerates it,
through enteral nutrition, which has lower costs and
complications.

From Extended to Minor Resections: Evolution in
the Approach to CD

In the past, CD surgery entailed resection of all dis-
eased segments and the creation of anastomosis on

Table 1. Indication for surgical therapy

Absolute indication

Fulminant form of the disease
Intestinal obstruction (especially terminal ileum)
Intestinal perforation

Complication of the disease process Intestinal bleeding
Recalcitrant sepsis
Fistulae (?)
Abscess (?)

Failure of medical therapy
Complications of steroids or other medical therapy Growth failure

Controversial indications

Series of subileus
Recurrences subsiding after conservative treatment
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the healthy tissue. Major intestinal resections were
then carried out, all with a radical intent. At the
beginning of the 1980s, Krause, reporting results
achieved in a retrospective study with a long follow-
up in which he compared minor and extended resec-
tions [19], stated that it was necessary to extend
resection margins up to 10–20 cm from the margins
of the diseased segment. In time, though, it became
obvious that this principle was not only wrong,
because the rate of CD relapses was not at all influ-
enced by extension of the resection, but it exposed
patients to a high risk of malabsorption comparable
with short-bowel syndrome. 

The first data proving how inappropriate wide
resections were came from a study showing that the
presence of disease at the resection margins
(macroscopically healthy) did not affect the rate of
relapse [20]. Another study proved that the use of
intraoperative frozen section did not allow reduc-
tion of resection extension [21]. In 1996, Fazio pub-
lished a prospective randomised study with a good
sample where he compared patients operated with
resection performed 2 or 12 cm from the apparent-
ly healthy margin [22]. In this study, the main out-
come was defined as the need to perform surgery
again. The results (median follow-up 56 months)
showed a rate of relapse not statistically significant
between the two groups (25% in the group with a 2-
cm margin, 18% in the group with a 12-cm margin).
This work definitively proved how the approach
toward minor resections, with margins a few cen-
timetres from the diseased segment, is the appro-
priate one.

What are the indications for resective surgery?
Using Wien’s classification [23], Poggioli [24] sug-
gests that, schematically, penetrating manifestations
are likely to undergo resective surgery whereas
fibrostenotic manifestations (with the exception of
that involving the terminal ileum) are an indication
for stricturoplasty only in the case of a non-active
disease. This division, even if partly overcome by
Poggioli himself (as we will see when addressing
stricturoplasty), is a good starting point. Fistulous
tracts certainly are a high risk for non-resective sur-
gery. Resections in this case must be minor. It must
be remembered that resective surgery and stricturo-
plasty can and must integrate with each other. The
presence of localised areas of peritonitis away from
other injuries susceptible of stricturoplasty seems to
be not an absolute contraindication even if there is
still an agreement yet. They certainly are difficult sit-
uations, however, in which there is no consensus as
yet and the surgeon’s expertise is essential. Other
rather difficult cases are active and diffused diseases,
which are always difficult to approach. From the sur-
geon’s point of view, wide resections give greater

safety in comparison with stricturoplasty on inflam-
matory tissues; however, we must take into account
the problems connected with absorption. In these
patients, considering the inflammatory processes,
absorption ability is not exclusively connected with
the length of intestine left but also with the structur-
al and functional features.

“Classic” CD, terminal ileitis, has always repre-
sented the most common indication for a resection,
especially in the case of initial manifestation of the
disease. This operation can be mostly performed
with laparoscopy. 

In literature, there are several studies comparing
the results of end-to-end or end-to-side anastomosis
or comparing the methodology for performing the
anastomosis (either conventional or stapled). The
theoretic premise was the hypothesis that the cul-de-
sac ensuing from an end-to-side anastomosis could
make relapse of the disease easier. The results
obtained were not univocal [25–27].

Our experience suggests that anastomosis must be
wide and tension free. We believe that the best alter-
natives are the conventional sutured end-to-end
anastomosis with a longitudinal excision along the
antimesenteric margin of the ileum (to allow enlarge-
ment plasty) (Fig. 1) or the use of a stapled function-
al end-to-end anastomosis. 

Fig. 1. Ileo-colic anastomosis with single layer suture
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Laparoscopic Approach

As we will explain in another chapter, the use of the
laparoscopic approach in CD surgery seems to be
very convenient, both for its minor surgical impact
and for reduction in hospitalisation time. After
laparoscopic techniques spread and technical skill
increased, surgeons could not only create diverting
ileostomies but also ileal or ileocolic resections. In
the literature, results of the laparoscopic approach is
controversial, but it seems to reduce hospitalisation,
morbility, and the need for analgesics, as pointed out
in a recent study regarding open versus laparoscopic
resections [28]. However, we must report the experi-
ence of Kehlet the pioneer of “fast-track surgery”. In
a recent work [29], he reported excellent results in 29
consecutive patients operated for CD. Using a multi-
modal approach (peridural anaesthesia, early mobil-
isation, alimentation), the average postoperative hos-
pitalisation was 3 days and complications were
extremely low. In the light of this experience, we
must once more emphasise the importance of appro-
priate and intensive management of the patient dur-
ing the perioperative stage.

Stricturoplasties: Indications and Results 

Stricturoplasties certainly constituted a basic turning
point for the surgical treatment of CD strictures.
They allow correction of the occlusion of the tract,
preserving the intestinal tissue without reducing (or
at least only partly reducing) the absorption surface.
In a recent and comprehensive review, Roy and
Kumar [30] conducted a meta-analysis on the studies
that appeared in the literature addressing both indi-
cations and results. As already described in the pre-
vious paragraph, the indications accepted in the lit-
erature regarding the use of stricturoplasties are:
multiple serrated stenoses, stenosis in absence of an
active disease (especially in the presence of former
extensive resections or short-bowel syndrome), a dis-
ease with a fast relapse and occlusive syndromes and
treatment of anastomotic stenoses already created
during resections. A clear contraindication to stric-
turoplasty is the presence of active disease. The risk
of fistulisation appears to be high, with very danger-
ous consequences for the patient. In a recent study,
the same authors [31] published a retrospective work
reporting the results achieved with 14 patients (73
stricturoplasties) with active CD (disease activity was
both histologically and clinically defined). The peri-
operative complication rate due to the procedure was
limited (one fistula needing a second surgery). These
results, even if positive, must be carefully evaluated.

They certainly need further confirmation, due not
only to the kind of study (retrospective) but also to
the poor number of samples. However, they certain-
ly constitute an essential point for further studies.
Other contraindications reported in this meta-analy-
sis were the very poor general condition of the
patients (serum albumin <2g/dl), tension on closure
of strictureplasty and a segment requiring resection
before a stricture suitable for plasty. The presence of
fistulae or abscesses near the stenosis is another con-
traindication.

The treatment of the terminal ileitis (especially as
first manifestation) is still at issue. While some
authors, such as Poggioli [32], propose the use of
stricturoplasty in this case as well, no agreement has
been reached. Moreover, as already written, if it is
performed in a few excellent centres, the laparoscop-
ic approach may reduce hospitalisation periods and
morbity of this operation, even if not all authors
agree on this fact.

Roy and Kuman [31] analysed long-term results of
stricturoplasties reported by seven studies published
since 2000 (a total of 461 patients with an average fol-
low-up of 68.8 months) comparing them with
Tichansky’s review published that same year [33].
Results of these meta-analyses are comparable, with
a rate of reoperations after 5 years of about 26% and
an overall perioperative complication incidence of
11% (slightly reduced in comparison with 13%
reported by Tichansky). In the light of these data, it is
clear that, even if it is not without complications,
stricturoplasty in selected patients suffering from CD
is a very good therapeutical option.

The use of long stricturoplasties has always been
surrounded by skepticism because of the likely com-
plications and of a hypothetical risk of stenosis or
major disease relapse. In a recent work, Shatari [34]
compared long-term results between long and short
stricturoplasties, showing the former to give very
good functional results over time, with complications
and relapse rates absolutely similar with those of
short stricturoplasties.

Stricturoplasties: Notes on Surgical Technique 

The first description of the use of stricturoplasty
dates back to 1977 when Katariya, an Indian surgeon,
published its use for the treatment of multiple tuber-
cular stenoses in a series of nine patients [35]. In
1982, Lee and Papaioannou published the first results
about the use of the stricturoplasty technique in nine
patients with CD [36]. Since then, many techniques
were proposed on how to perform stricturoplasties. 

Surgical technique for this kind of operation must
be very strict. After laparotomy and accurate lysis of
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any adhesions, the entire small bowel must be
explored for stenoses. Observation and palpation
allow detection of stenotic tracts. The presence of
more stenoses may be assessed after doing an
enterotomy on the already identified stricture by
introducing the index finger into the lumen and
passing the gut over the finger in a concertina fash-
ion or by the pull-through technique using an 18-Fr
Foley catheter [30]. Exploration must, obviously,
reach the duodenum proximally and the ileocecal
valve distally. Besides the stenoses site, it is essential
to evaluate its extension and any coexistence of fis-
tulous tracts. Even if indications for some of these
techniques are similar, many have their technical
limitation in the length of the stenoses. Regardless of
the kind of stricturoplasty, it is important to have a
precise technique. Tissues of the diseased segments
are thickened, inflamed and oedematous whereas
the mesentery may be retracted. The loops must not
be under tension, especially after long plasties.
Moreover, control of bowel vascularisation before
longitudinal incision is essential to avoid ischaemia
with an inevitable dehiscence and consequent fistu-
la. It is very delicate surgery requiring expert and
dedicated surgeons in reference centres.

Heineke-Mikulicz stricturoplasty: this technique
was originally used to treat hypertrophic stenosis of
the pylorus [37]. It allows treatment of small stenot-
ic tracts (8–10 cm). After the insertion of a stay
suture, the antimesenteric side of the bowel is
opened along the structure, and the longitudinal
incision is transversely closed using seromuscular
interrupted absorbable sutures (Fig. 2).

Finney stricturoplasy: this technique allows treat-
ment of longer stenoses (from 10 to 20 cm). The
antimesenteric side of the bowel is longitudinally
opened along the structure and bent into a U shape.
The posterior wall is first closed by a continuos, full

thickness, running suture, as is the anterior one (Fig. 3).
Fazio technique: Fazio and Tjandra [38] devel-

oped a method to treat two closed strictures by mix-
ing the two techniques described above. Both stric-
tures are opened with a long incision and then
closed in a Heineke-Mikulicz fashion.

Michelassi technique: this is a side-to-side
isoperistaltic stricturoplasty [39], which can be used
to treat long strictures. It is performed by transect-
ing the diseased segment and its mesentery at the
midpoint and longitudinally opening and then
suturing the proximal loop over the distal one by an
interrupted or running suture. In the first descrip-
tion, this methodology allowed treatment of stric-
tures up to 90 cm long in three patients with severe
jejunal-ileal disease (Fig. 4).

Poggioli technique: this is a side-to-side, disease-
to-disease-free anastomosis [40]. The first step
involves division of the bowel and its mesentery at
the beginning of the stricture. Then, the diseased
segment is opened in order to be anastomise it to the
proximal normal small bowel.

The literature describes many variations of the
above techniques, such as the plasties according to
Jaboulary, Judd, Moskel-Walske-Neuman [30] and
that recently proposed by Sasaki for reconstruction
following intestinal resection [41]. Every surgeon
dealing with inflammatory intestinal diseases must
know these techniques as well; Tichansky [32] point-
ed out, in a meta-analysis that stricturoplasty accord-
ing to Heineke-Mikulicz is surely the most used
(85%), followed by Finney’s (13%). We must empha-
sise that this meta-analysis refers to a historical sam-Fig. 2. Heineke-Mikulicz stricturoplasty

Fig. 3. Finney stricturoplasty
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ple and that, in the past, “long” plasties were not yet
validated for this; even if they were already known
and used [42], they had little approval.

Recently, the indication for conservative treatment
extended to the treatment of terminal ileitis. Poggioli
proposed a “side-to-side entero-colic anastomosis
[32]”, contemplating the section of the terminal loop,
of the ileocecal valve and the colon along the tenia and
a Finney-fashion suture. Taschieri [43] described an
analogous technique to be applied in the case of
important narrowing of the ileocecal valve requiring
resection of the cecum and the ileocolic junction. The
anastomosis is between the ileum and the right colon.

Cancer and Stricturoplasties

Appearance in the literature of reports about neopla-
sia in the site of a previous stricturoplasty was reason
for concern [44–46]. From a theoretical point of view,
the fact that an area with chronic inflammation
remains in site can cause the development of neo-
plastic degeneration. Scarcity of patients who devel-
oped this complication (in comparison with the
thousands of stricturoplasties performed with fol-
low-up now over 5 years but that in some cases refer
to patients operated even 20 years ago), must be
comforting. Moreover, as pointed out by several
studies, CD in and of itself is associated with an
increased risk of neoplastic degeneration of the small
bowel [relative risk: 15.6 (95% CI: 4.2–40.6) accord-
ing to Persson [47]; 66.7 (95% CI: 18.1–170.7) accord-
ing to Jess [48] and probably of the colon as well,
even if data in this case are not univocal [11].

Gastroduodenal CD

Mottet [49], in a recent study, shows the presence of
CD at a gastroduodenal level is rather common in
patients suffering from CD of other areas of the small
bowel. In cases such as this, lesions ascribable to CD
may be found in 20% of patients after endoscopic
examination and in 40% in biopsies. On the contrary,
the presence of gastroduodenal CD as a single mani-
festation is very rare. Yamamoto [50], indeed, found
that 96% of patients suffering from gastrointestinal
CD present a second site of the disease at the intes-
tinal level. However, fewer than 4% of patients show
symptoms and signs that may be clinically
detectable. Surgical treatment applied in the past in
the case of stenosis was the bypass procedure (usual-
ly gastrojejunostomy) generally associated with a
vagotomy to prevent ulcer. Long-term results for this
procedure are excellent, as shown by two works with
rather long follow-ups (average 12.3 years for Murray
[51]; 11 years for Nugent [52]). Resection, on the con-
trary, showed its limits, which were connected with a
high rate of major surgical complications (up to 78%
according to Murray [53]).

New pharmacologic therapies have considerably
changed the fate of many patients, given the good
responses achieved. The few cases still needing sur-
gery have also been treated with stricturoplasties,
which is a procedure also recognised by many sur-
geons in the case of stenoses from duodenal CD
[54–56]. Worsey [57] pointed out the advantages of
this approach, which does not require vagotomy,
mobilisation or use of the jejunum and, especially,
creation of a blind loop. Long-term results of this
kind of procedure are not yet known, especially con-
sidering, as observed by Hirata [58], the poor num-
ber of surgeries performed in each centre. Longer fol-
low-ups and a larger sample population are required
before definitive conclusions are available.

Another therapeutical option that may be used is
endoscopic balloon dilatation, even if experience is
still very limited [49].

The Future: Will Genetics Indicate the Appropriate
Therapy?

As already described, CD manifestations may be sub-
divided into two main categories: penetrating Crohn’s
disease and non-penetrating or fibrostenotic Crohn’s
disease [23]. This subdivision, now formalised, was
known and reported in many works [59], even if it
was not univocally accepted [60]. What is interesting
is that the manifestations of the disease tend not to
change, even in the case of postsurgical relapse.

Fig. 4. Michelassi technique
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A recent study finally correlated the clinical man-
ifestation with a genetic substratum (the stenosing
form with the Nod2/CARD15 gene). The future might
enable subdivision of CD not on the basis of clinical
manifestations but on the basis of genetic features.
Clinical–therapeutical implications are, theoretically,
very interesting because they would allow both med-
ical and surgical tailored therapy on the basis of the
patient’s individual features in an attempt to verify
which groups may achieve better results from a par-
ticular determined therapeutical approach. 

Disease Recurrence and Postoperative
Maintenance Therapy

Even though this subject will be described in more
detail in another chapter, it is necessary to address it
here. It must be made clear that disease recovery
from a histological point of view does not automati-
cally coincide with development of a symptomatol-
ogy, which may be clinically detectable. If the former
was found in over 85% of patients after 3 years, the
latter may be detected in only 34% of patients [61].
Regardless, it is always appropriate to assess with the
gastroenterologist the most suitable maintenance
therapy for the patient and to include him or her in
the follow-up programme.

Conclusions

Treatment of chronic intestinal inflammatory dis-
eases, CD in particular, requires from disease onset a
multidisciplinary approach involving pathologist,
gastroenterologist, nutritionist, radiologist, surgeon
and psychologist. Availability of increasingly effi-
cient medical therapies has made it possible to take a
pharmacological approach giving good results. How-
ever, due to this approach, surgeons tend to see more
patients who are considerably weakened from a gen-
eral and psychological point of view. Extensive use of
mini-invasive techniques (laparoscopic approach,
stricturoplasties or minor resections), have reduced
mortality and morbility associated with surgical pro-
cedures. Even recognising the high rate of disease
relapses after surgery, the appropriate surgical tim-
ing may allow the patient a better life style and a
more appropriate use of the pharmacologic therapy
with a better response. If treatment of complications
falls clearly into the surgeon’s area of competence,
this therapeutic option can be used not only in
“extreme” conditions but, more appropriately, in the
case of poor response to medical therapy. Close
cooperation among the various professional figures
is increasingly important in order to assess the vari-

ous therapeutical options and offer each patient tai-
lored therapy and a high degree of professionalism,
which may be assured only by referenced centres
with a high number of cases treated.
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Introduction

Crohn’s disease is most frequently found in the ter-
minal section of the small intestine, however in half
of the cases, the disease affects both the small and
large bowel. Pathological changes limited exclusively
to the large bowel can be seen in approximately 25%
of cases. We also have to remember that among
patients operated on for indeterminate colitis, in
almost 40% of cases the diagnosis of Crohn’s disease
(CD) is made postoperatively [1]. Despite the fact
that Crohn’s disease affects mostly the small bowel,
there is a high risk of large-bowel involvement.

Symptoms

The symptoms of Crohn’s disease largely depend on
the intensity and localisation of the pathological
changes in the GI tract. In the case of small-bowel
involvement, the symptoms of malabsorption pre-
dominate along with diarrhoea, abdominal pain, loss
of appetite, decrease in body mass and compromised
growth in children. Bloody, mucous diarrhoea,
crampy abdominal pain and faecal urgency are more
characteristic for large-bowel CD [2]. Because of the
variety of possible symptoms including chronic or
night diarrhoea, abdominal pain, ileus, body mass
loss and fever, patients at risk of Crohn’s disease can
present with any of those or a combination of them
[3]. Cramping, intermittent abdominal pain fre-
quently is a predominant symptom of the disease.
With the progress of the disease it turns into perma-
nent, dull pain of the abdomen. Diarrhoea occurs in
85% of patients [4].

Some patients with Crohn’s disease present with
extra-intestinal symptoms that may appear right at
the beginning or in more advanced stages of the dis-
ease. Some 25% of patients complain of pain in the
joints or develop osteoarthritis. Dermal involvement
can be seen in 15% of patients who may suffer from
erythema nodosum, pyoderma gangrenosum and
aphthous changes in the oral cavity. Ocular symp-

toms develop in 5% of patients and include scleritis,
choroiditis and recurring iritis [3].

Diagnosis

Diagnosis of CD is complex and has to be based on the
careful evaluation of clinical symptoms as well as labora-
tory testing, radiological studies, endoscopy and histolog-
ical evaluation of mucosa biopsies. It is important to
remember that there is no laboratory finding which
would be characteristic for the disease; in some cases,
however, anaemia and leukocytosis with decreased con-
centration of serum proteins and albumins may lead to
such a suspicion. The mainstream diagnosis is
colonoscopy. Segmental inflammatory changes, irregular
ulcerations of the mucosa surrounded by swollen, pro-
truded or normal mucosa are typical. Pathological
changes in the small bowel can be seen in X-ray examina-
tions. Contrast studies show segmental stenosis, linear
ulcerations and fistulae. Radiological studies can also
have some value in diagnosis of the ascending colon
involvement but are less specific in evaluation of the rec-
tal changes. CT scans aid in identification of intra-abdom-
inal abscess and other complications of the disease.

Differential Diagnosis

Crohn’s disease has to be differentiated from [4, 5]:
1. Appendicitis
2. Small-intestine obstruction
3. Ulcerative colitis
4. Irritable-bowel syndrome
5. Malabsorption syndrome
6. Infective enteritis
7. Ischemic enteritis
8. Colorectal carcinoma
9. Diverticulosis of the intestine
10. Haemorrhoids
11. Postradiation inflammation of the large intestine
12. Anal fissure
13. Solitary rectal ulcer
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Conservative Treatment of Crohn’s Disease

Despite advances in medical sciences, the etiopatho-
genesis of Crohn’s disease is still unknown; therefore,
there is no effective causative treatment.

Pharmacological Treatment

Salicylates (5 ASA)

Non-steroid anti-inflammatory drugs (NSAID) have
been used for over 50 years in the treatment of Crohn’s
disease and still are the mainstream of the conservative
treatment. Sulphasalazine is a combination of 5-
aminosalicylic acid (5-ASA) and sulfapyridine. 5-ASA
has strong anti-inflammatory properties; it decreases
synthesis of inflammatory mediators including
leukotriens (LT4), prostaglandins and PAF. Sul-
phasalazine is indicated for mild to moderate forms of
CD and also in cases with large-bowel involvement.
Active inflammatory changes in the small bowel and
right colon respond better to mesalazine, which is
characterised by the delayed release of the active drug
right in the small intestine. National Cooperative
Crohn’s Disease Study (1979) showed the effectiveness
of sulphasalazine in doses of 1 g/15 kg/day in patients
with a colonic type of the disease. Regression of symp-
toms was observed in 38% of patients, while in the
placebo group this was only true for 20% [6]. The effec-
tiveness of 5-ASA in the treatment of active CD was
further documented in the nineties with a dose of >4.5
g/day and sustaining remission, with a dose of >2.0
g/day [7]. One of the side effects of the sulphasalazine
treatment is impaired absorption of the folic acid;
therefore, its supplementation is indicated during the
therapy. Mesalazine has less, and milder side effects.

Glucocorticoids

Glucocorticoids have anti-inflammatory, anti-effu-
sive, and anti-allergic properties. They decrease the
effects of early inflammation including mediator
release and leukocyte migration and later fibroblast
activation. They also decrease histamine release [8].

Prednisone, prednisolone and methylpred-
nisolone are most frequently used orally for 3–6
weeks for exacerbations of mild and moderate CD,
and then the dose is decreased for 2–3 months.
Severe cases of the disease require intravenous
steroids application with hydrocortisone or methyl-
prednisolone being the most frequently used. An
NCCDS study showed that prednisone treatment in a
dose of 0.25–0.75 mg/kg/day was effective in 60% of

patients compared to 20% in a placebo group [6].
Eighty-two percent effectiveness of methylpred-
nisolone in a dose of 48 mg/kg in severe cases and 8
mg/kg in maintenance treatment was described in
the European study ECCDS. It confirmed glucocorti-
coid induced remission of the active CD from 60 to
80% [9]. In patients with pathological changes locat-
ed in ileal and ileocecal regions, oral budesonide at a
dose of 9 mg/day is recommended. Comparative
studies of 9 mg/day of budesonide and 40 mg/day of
prednisolone showed similar effectiveness of both
drugs at 53 and 66% respectively, with fewer side
effects from budesonide [10]. Thomson’s compara-
tive study of 2x2 g/day of mesalazine and 9 g/day of
budesonide in mild and moderate CD, showed high-
er effectiveness of budesonide in decreasing symp-
toms of the active disease along with improved qual-
ity of life in that group [11]. With a steroid treatment,
approximately 20–36% of patients develop steroid
dependency and thus require constant steroid dosage
while approximately 20% develop steroid resistance.

Immunosuppressive Treatment

Immunosuppressive drugs are not the first line of
treatment and usually are used in patients who can-
not be treated with steroids.

Purine Analogues (Azathioprine and 6-Mercaptopurine)

Purine analogues are indicated in fistulae, severe
perianal changes, extensive pathological changes of
the small and large intestine not responsive to other
drugs and when there is a necessity to decrease the
dosage of steroids.

A basic effect of purine analogues is a decrease in
cellular cell response [8]. The effects of these drugs
can be seen after 3–6 months of therapy; therefore,
they are mainly used as a supportive treatment. They
can be beneficial in fistula healing and decrease the
need for glucocorticoids use. Suggested dosage of
azathioprine is from 2 to 2.5 mg/kg/day, 6-mercap-
topurine is from 1 to 1.5 mg/kg/day.

Azathioprine was effective in 67% of patients com-
pared to 8% in the placebo group, it was successful in
fistula closing in 31% of patients vs. 6% in the control
group, and led to a decrease of steroid dosage in 75%
of patients (32% in the placebo group) [12].

Methotrexate

Methotrexate is an immunosuppressive and anti-
tumour drug. It helps in decreasing the dose or stopping
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steroid treatment. The drug is not widely used in thera-
py [8]. Indications are steroid dependency, active dis-
ease resistant to other treatment. Dosage: 25 mg/week in
active disease, 15 mg/week in supporting treatment.

Cyclosporine A

Cyclosporine has effect mostly on lymphocytes, decreas-
ing T-lymphocyte activity as well as decreasing lym-
phokine synthesis [8]. Cyclosporine A is indicated in
when purine analogue treatment is not sufficient. The
only study which showed effectiveness of cyclosporine A
in the treatment of active CD was that of Brynskov’s,
which described remission in 59% of patients treated
with cyclosporine vs. 38% of patients in the placebo
group. Decreasing the dose of a drug and its use as a sup-
portive treatment did not result in further improvement
[13]. Another study showed direct short-term improve-
ment in 85% of patients with intestinal fistula and a long
term effect of treatment in 54% of patients [14].

Antibiotics and Chemotherapeutics

Antibiotics are not routinely used in the treatment of
CD with the exception of ciprofloxacin (1 g/day dose)
as a monotherapy drug or in combination with
metronidazole (20 mg/kg/day), although it does have
some beneficial effect in perianal changes.

Biological Treatment

Biological treatment includes antibodies, receptors,
inhibitors or parts of nucleic acids which decrease the
concentration of pro-inflammatory agents in the organ-
ism as well as anti-inflammatory cytokines. Infliximab is
the most commonly used. It is a chimeric monoclonic
antibody against tumour necrosis factor alpha (TNF-
alpha, major proinflammatory cytokine). Infliximab
binds TNF molecule, neutralises it and thus increases the
activated T lymphocytes apoptosis [8]. Infliximab is
indicated in the active severe course of disease which
does not respond to other types of treatment; in non-
healing fistulae and in extra-intestinal complications
(skin, eyes, joints).

Patients with active disease without fistula forma-
tion should be administered a single, 2-h intravenous
infusion of infliximab at a dose of 5 mg/kg. Patients
with concomitant fistulae should get triple intra-
venous infusion (0, 2, 6 weeks) followed by the intra-
venous injection of 5 mg/kg every 8 weeks to sustain
the effects of therapy. Side effects include increased
risk for infection, especially of the respiratory tract
including the activation of quiescent TB. Treatment

should be preceded by chest X-ray, and TB tests [15].
There are a number of trials on the effectiveness

and safety of infliximab treatment. One of the better
ones is the prospective ACCENT (a Crohn’s disease
clinical trial evaluating infliximab in a new long-term
treatment regimen). The study included CD patients
from North America, Europe and Israel.

In the first phase of the trial, ACCENT I, 335
patients with active CD were enrolled and received
the initial dose of infliximab (5 mg/kg/day). The
results showed higher remission rates in groups
receiving the consequent doses of infliximab at 2, 6
and every 8 weeks (5 mg/kg/day and 10 mg/kg/day
respectively), but did not reach statistical signifi-
cance between study groups. Steroids treatment how-
ever could have been stopped in both groups, and the
disease-free time and time to surgical intervention
was longer in both groups compared to placebo [16].

The second phase of the trial, ACCENT II, investi-
gated the effects of infliximab in supportive treat-
ment of patients with fistulous CD. Intravenous
injections were performed every 8 weeks. After 14
weeks, almost two-thirds of the patients demonstrat-
ed significant improvement in fistula healing, and in
the 54th week a complete closing of the fistula was
demonstrated in 38% of patients receiving infliximab
compared to 22% of patients in a control group.
Patients of the study group experienced a longer pos-
itive effect of treatment lasting 40 weeks, while in the
placebo group it was only 14 weeks. The trial also
showed that patients undergoing supportive treat-
ment are less likely to be hospitalised and have a
lower chance for surgical intervention [17].

Symptomatic Treatment

Some of the most frequent symptoms include
abdominal pain, diarrhoea, nausea and vomiting.
Spasmolytic, analgesics, and anti-diarrhoeal drugs
(anti-cholinergics and loperamide) can be used to
control the symptoms. Conservative treatment is
aimed to alleviate the symptoms, replace nutritional
deficits, improve quality of life and postpone surgical
intervention. The choice of treatment depends on the
disease activity, location of pathological changes and
complications. It has to be modified in accordance to
the patient’s clinical condition. 

Non-Pharmacological Treatment

General and Dietary Advice

There are a few factors such as infection (upper res-
piratory and digestive tract), cigarette smoking and
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NSAID intake, which can aggravate the symptoms of
CD. The role of stress in the exacerbations of the dis-
ease symptoms has not been proven but most
patients believe stress can be a factor. General rec-
ommendations therefore include elimination of
stress, quitting smoking and avoiding other exacer-
bating factors.

There is no evidence of the impact of the diet on the
development and course of CD; however, to the per-
ception of most patients, some foods cause or worsen
the symptoms of a disease. Elimination of milk and
processed milk products from the diet is sometimes
recommended. A CD patient’s diet should be similar
or identical to the general population. Diet modifica-
tion can be tailored to the individual needs based on
the disease symptoms. An interesting observation is
that an increasing number of CD patients come from
developed countries, which is related to the impact of
environmental factors including diet. Dietary recom-
mendations include frequent and small quantity meals
5–6 times per day, high calorie and diversified diet,
fluid intake of 2–2.5 L/day, vitamin and microelement
supplementation and elimination of alcohol and car-
bonated beverages.

Nutritional Therapy

Enteral and the parenteral nutrition are important
and effective aspects of the therapy, especially con-
cerning exacerbations and remission induction, mal-
nutrition and complications of CD. Malnutrition is a
common factor which affects 25–85% of hospitalised
patients, and up to 23% of ambulatory patients. Mal-
nutrition in CD is characterised by protein-caloric
depletion as a result of loss of appetite, vomiting,
bleeding, compromised digestion and absorption,
diarrhoea, increased metabolism, and as a result of
starvation as a commonly employed method of treat-
ment at times of disease exacerbations [18]. Malnutri-
tion leads to anaemia, hypoproteinemia, hypoalbu-
minemia and vitamin and microelement deficiency.

Total parenteral nutrition used to be a gold stan-
dard in the treatment of exacerbated CD. The Green-
berg study showed no difference between the poly-
morphic diet and the total parenteral nutrition
method. The authors concluded that the previously
recommended “resting of the intestine” has no effect
on remission induction [19]. The advantages of early
enteric nutrition (tube, orally) are lower costs, less
complications, positive impact on intestinal mucosa
and an overall nourishment improvement. Early
enteric nutrition can induce remission at a level com-
parable to steroid therapy.

Enteric nutrition is a first-line therapy in the
nutritional treatment of CD. It should be started at

3–5 days from the onset of acute symptoms to elimi-
nate malnutrition and malnutrition-associated com-
plications as well as to aid steroid therapy.

Total parenteral nutrition must be reserved for
patients who do not tolerate enteric feeding, who are
cachectic or present with a kwashiorkor type of mal-
nutrition after resection surgery, and in situations
when enteric feeding is not efficient in satisfying
calorie requirements [18].

Psychotherapy

Given that CD is incurable, affects mostly young peo-
ple, has a high rate of recurrences and low effective-
ness of conservative therapy with serious side effects
and requires frequent hospitalisations and repeated
surgeries, it is very important that patients remain
under clinical psychological supervision.

Elective Procedures in Crohn’s Disease of the Colon

Throughout their lifespan, 70–80% of patients suffer-
ing form CD require surgical intervention. In 10–15
years from the first surgery, approximately 40–50%
of patients require the next operation due to recur-
rence [20, 21].

Elective surgical strategy for Crohn’s disease of the
colon is somehow different from the strategy for CD
of the small intestine. Due to the role of the small
intestine, surgical procedures must aim to minimise
the risk of “short bowel” syndrome. The large bowel
is mainly responsible for the fluid-electrolyte bal-
ance. Surgical procedure performed in colonic
Crohn’s disease should minimise the risk of recur-
rence and also improve the quality of the patient’s
life [22]. Symptoms of colonic Crohn’s disease
depend on the location and extensiveness of patho-
logical changes. Right colon and ileocecal involve-
ment with concomitant obstruction require surgery
in 90% of cases. Crohn’s disease affecting the left
colon requires surgical procedure in 60% of patients,
and usually occurs in older patients. However, only
30% of patients with rectal CD require operation.

More than a half of the patients with Crohn’s dis-
ease located in the left colon and rectum will require
a stoma, but their quality of life remains good during
the rest of life. More than 70% of those patients live
just like before the onset of the disease [23].

Indications for Surgery

The majority of patients with inflammatory changes
limited to the right colon are subject to surgery due
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to obstruction, intra-abdominal abscesses, internal
fistulae; and less frequently due to chronic increasing
anaemia or bleeding from digestive tract [24]. When
the descending or sigmoid colon is affected, symp-
toms are similar to diverticulitis with the subsequent
obstruction and pericolonic abscess. Indications for
elective surgery may also include stenosis after fail-
ure of endoscopic dilatation, persistent diarrhoea
resistant to conservative treatment and bleeding [25].
According to the course of the disease indications for
the operation can be divided into urgent and elective.

Indications for emergency surgery:
– Toxic colitis (toxic megacolon);
– Intestinal perforation;
– Peritoneal abscess;
– Extensive haemorrhage;
– Obstruction.

Types of surgical procedures performed in emer-
gency cases:
– Colectomy with ileostomy;
– Restorative proctocolectomy;
– Segmental resection of the colon.

Despite the fact that colectomy with ileostomy is
the most frequently performed type of procedure,
restorative proctocolectomy finds increasingly more
advocates. In a selected group of patients with no
changes in the rectum, this type of surgery offers the
chance of avoiding intestinal diversion. In severe
stages of Crohn’s disease, the risk of performing
restorative proctocolectomy is very high with a com-
plication rate reaching 56% of patients. Fisher et al.
[22] reported that 64% of patients who have under-
gone restorative proctocolectomy had complications
of a fistula, pouch stenosis and/or pelvic abscess. The
same complications occurred only in 22% of patients
with ulcerative colitis treated with this surgical
modality. Pouch failure was reported in 56% of
Crohn’s disease patients, and was dramatically lower
in a group of patients with ulcerative colitis, reaching
only 6%. The major goal of the ileo-rectal anastomo-
sis is to preserve the continuity of the physiological
tract but may not be connected with the high risk of
complications. Additionally results of the studies on
the quality of life of patients who have undergone
proctocolectomy with ileostomy show a good adapta-
tion to a stoma [26]. In the case of large-bowel bleed-
ing that cannot be managed with the use of
endoscopy or in cases when pathological changes
affect only a short part of the large bowel, segmental
resection seems to be a good alternative to more
extensive procedures. Colectomy with ileostomy
remains the gold standard in surgical treatment of
severe Crohn’s disease of the large bowel.

Indications for elective surgical treatment of
Crohn’s disease of the large bowel:
– Surgical treatment of intestinal, intestinovesical,

intestinovaginal, and intestinocutaneal fistulae
– Treatment of stenosis after endoscopic failure
– Disease refractory to medical management.

Options of Elective Surgery

Proctocolectomy with Ileostomy

This surgical procedure seems to be the procedure of
choice in the cases of extensive pathological changes
in the entire large bowel. Perioperative mortality
ranges from 1.5 to 4%. The risk for recurrence in the
small intestine ranges from 3 to 46%, and an impor-
tant risk factor of recurrence is the time from the first
operation. After one year, the chance of recurrence is
5% and rises to 20% after 20 years from surgery. In
90% of patients who have undergone proctocolecto-
my with ileostomy, the recurrence will localise in the
terminal 25-cm segment of the ileum [22]. In a group
of patients that have been treated with steroids and
immunosuppressive drugs or in patients with a
steroid resistant type of the disease, proctocolectomy
with ileostomy may enable the withdrawal of those
medications. This is a very important factor for
women who are planning for pregnancy [22].

Restorative Proctocolectomy

Proctocolectomy with pouch is possible in selected
group of patients with Crohn’s disease. It is not
appropriate to perform in cases of rectal, anal and
small intestinal disease. If above excluding criteria
are respected, it is possible to achieve satisfactory
long-term results. It has to be remembered that com-
plications may lead to the necessity of pouch excision
and diversion. Mylonakis [29] reported that during
10.2 years of follow-up, 47% of patients experienced
complications leading to the excision of the pouch.
There is also a report of only 19% of complications in
a selected group of patients with no pathological
changes in rectum, and in distant part of ileum [30].
Despite that fact, restorative proctocolectomy is not a
preferred type of surgery in patients with Crohn’s
disease.

Colectomy with Ileo-Rectal Anastomosis

In 25–50% of patients, pathological symptoms are
limited to the colon, not affecting the rectum and/or
perianal area. If a length of affected large bowel
exceeds 20 cm, subtotal or total colectomy should be
performed [22]. Colectomy with ileo-rectal anasto-
mosis is considered to be the procedure of choice in
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patients with pathological changes widespread in the
colon, but without any changes in the rectum. This
method is especially suggested in the treatment of
younger patients. It allows them to complete their
education, start their career and family life without
possible disturbances resulting from a stoma or per-
ineal wound after proctocolectomy. Colectomy with
ileo-rectal anastomosis is not recommended for
patients with impaired sphincter muscles (e.g. after
surgery) or with severe inflammation of the perianal
area. In the case of coexisting inflammation in a dis-
tant part of the small intestine, the percentage of the
recurrence may be high. Recurrences range from 34
to 58% after 5 years, and 49–83% after 10 years from
the surgery. Well functioning ileo-rectal anastomosis
after five years from the surgery has been reported in
74–88% of patients, and 10 years following surgery in
48–86% of patients. The procedure is connected with
the risk of recurrence that requires resection after 10
years following the first procedure, and ranges from
37 to 74% in previously operated patients.

Segmental Resection of the Large Bowel

In some patients with Crohn’s disease of the large
bowel limited to isolated segments, a partial resec-
tion of the colon may be a reasonable solution. This
method maintains the macroscopically unchanged
segments of the colon and their activity regarding
fluid-electrolyte balance, and also decreases the risk
of episodes of gas and faecal incontinence in contrast
to patients after colectomy with anastomosis. Follow-
ing resection, the number of stools is approximately
2 per day, and the number of stools following colec-
tomy with ileo-rectal anastomosis are 5 per day [32].
Segmental resection is a surgical procedure that can
be allowed only in certain, selected groups of
patients. Partial resection of the large bowel has a
therapeutic value (low recurrence) in patients with
the changes in the large bowel not exceeding 20 cm of
bowel length. Patients avoid diversion, but unfortu-
nately a risk of reoperation still exists. The risk of
another resection involves 25–72% of patients. Longo
et al. [33] reported that a risk of recurrence and
repeated surgery corresponds to 62% of patients
after 5 years following the initial surgery. A necessity
of diversion in recurrences reaches only 14% of
patients after a 14-year follow-up period. It the case
of Crohn’s disease limited to an isolated, proximal
segment of large bowel, a partial resection may be a
recommended surgical procedure due to a long-term
disease-free and resection-free period. Numerous
studies confirm the high safety of the method due to
a low rate of complications [22, 23]. As a guideline for
the choice of effective surgical treatment: location

(right or left disease), extensiveness of the disease,
patient’s age, and a strength of a sphincter muscles
should be considered.

How Much Bowel to Resect

Unlike in large-bowel involvement, in the case of
Crohn's disease affecting the small intestine, surgical
procedure is standardised. The role of surgery in CD
is limited to the treatment of complications which do
not respond to conservative therapy. In contrast to
ulcerative colitis, CD is incurable. The high percent-
age of recurrences after surgery in this group is the
reason for limitations in surgical procedures. The
percentage of recurrences is estimated to be 55%
during the 15-year period after the first surgical pro-
cedure [27]. Short-bowel syndrome is one of the
most serious complications after surgery of CD with
the localisation in the small intestine. Multiple
laparotomies and intestinal resections result in a
decrease of the total length of the small intestine.
When the length of the intestine falls below 2 m, seri-
ous clinical problems appear. The introduction of
new operating techniques—strictureplasty—has
limited this complication considerably [34]. The
strategy of surgical intervention in the treatment of
complications of CD related to small intestine is
clear—one should strive for the most sparing opera-
tion possible.

The fundamental question which should be asked
before elective surgery relates to the possibility of
preserving the continuity of the digestive tract, which
mainly depends on the presence of rectal manifesta-
tions, the type of complication, location and duration
of the disease as well as the general state of the
patient [29]. The range of intervention options on the
large bowel is not as limited as that of the small
bowel. There is no risk of systemic disturbances even
in vast resections of the colon. When changes affect
short fragments of the large intestine, simple resec-
tion of the affected part of the intestine is an alterna-
tive to colectomy. This kind of intervention is less
debilitating for the patient and the physiology of
large intestine can also be kept. The limitation of this
method is the high risk of recurrence, which is esti-
mated at about 60% after 5 years from the first inter-
vention [33]. Recurrence is more frequent in patients
with changes in the distal part of colon [22]. Hence
this group should qualify for proctocolectomy with
ileostomy. Colectomy with ileo-rectal anastomosis is,
however, preferable for young patients with no
involvement of the sigmoid colon and/or rectum; the
majority of these patients have normal bowel
motions even after 10 years.
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Balloon Dilatation

The stenosis of the small intestine is one of the typi-
cal symptoms of CD. The standard treatment should
be strictureplasty or resection of the affected part
[34]. The less common clinical manifestation is large-
intestine stricture, which is diagnosed when a
colonoscope of a standard diameter (13–13.6 mm)
cannot be inserted through the affected part of the
intestine. The clinical manifestations of the stricture
include flatulence, tenesmus (when the stricture is
localised near the rectum), constipation, abdominal
pain, ileus or subileus [34]. The exacerbation and
severity of symptoms depend on the diameter of the
narrowing. An intestinal diameter greater than 13
mm usually suffices for correct passage. When the
diameter of the stricture falls below 9 mm, it leads to
increased symptoms of obstruction [35]. This type of
changes is observed usually in neoplastic tumours of
the large intestine. When neoplastic etiology is
excluded, the most frequent causes are the healing
complications of the anastomosis, inflammatory
bowel disease, the ischaemia as well as postradio-
therapy changes. Segmental resection is the most
common procedure in treating strictures. The alter-
native to the surgical procedure is dilation of the nar-
rowed fragment with an endoscopic balloon. It
should be performed under endoscopic visualisation
as well as/or X-ray scopy. After direct visualisation of
a stricture the wire guide of the balloon is passed
through the narrowing. The balloon is then filled
with iodine contrast medium under pressure of 1.5–3
atm. The visualisation of the stricture with the bal-
loon in X-ray scopy allows accurate assessment of the
effectiveness of the operation. The pressure in the
balloon is maintained for about 2 min and can be
repeated 2–3 times [35, 36].

Endoscopic dilatation is an effective method. The
improvement in the clinical picture after 3 months
was observed for 50–94% of patients depending on
the centre and the patient’s profile [37, 38]. The effec-
tiveness of the operation depends on the diameter of
the balloon used, the applied pressure and the initial
cause of the stenosis and the level of inflammatory
process at the site of stenosis. More severe inflamma-
tory changes in the affected intestine, which are typi-
cal for CD are not a contraindication for the proce-
dure. Some authors recommend local steroid injec-
tions if severe inflammation is present [39]. Despite
the coexistence of the inflammatory process, long-
term results are encouraging for CD patients. In
about two thirds of cases, patients in this group may
avoid the necessity of surgical operation [37].
According to Sabate [37], the probability of surgery
for stenosis following endoscope dilatation is 26% in
the first year.

In the 5 years following endoscopic balloon dilata-
tion, the probability grows to 46%. Couckuyt [40]
achieved long-term clinical improvement in 34 of 55
patients who underwent endoscopic balloon dilata-
tion (62%) in 33.6 months during follow-up, but also
notes a high risk of perforation in this group. This
complication was observed in six patients (11%). In
four cases conservative treatment was sufficient
while two patients underwent resection of the affect-
ed intestine. The rate of complications was not con-
nected with the higher mortality. Results of other
studies show a smaller rate of perforation (0–4.7%)
[41].

The endoscopic treatment of large-intestine steno-
sis in patients with CD is a valuable alternative to
classic surgical methods. These methods are charac-
terised by a high effectiveness in reducing the subjec-
tive manifestations. Endoscopic methods decrease
the frequency of surgical intervention and lower the
risk of complications. Endoscope balloon dilatation
is a method of choice for treatment of large-intestine
stenosis in the course of Crohn’s disease.

Colocutaneous Fistulae

Fistulae are a very frequent manifestation of CD,
affecting 35% of patients. They is one of the sub-phe-
notypes of the disease manifesting as intestinal per-
foration, abscess formation and fistulae formation.
Perineal fistulae make up most of cases and affect
20% [42]. Fistulae can be divided into internal and
external, of which internal fistulae emerge in 5–10%
of patients, while external fistulae emerging in the
rest [43]. Colocutaneous fistulae are a type of exter-
nal fistulae with an internal opening located any-
where in the inflamed large intestine. The fistula tract
begins at the abdominal wall, and continues until it
ends as an external opening on the skin. The symp-
toms include a constant or periodical flow of intes-
tinal, festering, or a combination of intestinal and
festering contents from the external opening of the
fistula tract. Certain fistulae lack manifestation.

Treatment of colocutaneous fistulae depend on
the clinical manifestations, symptoms and complica-
tions. Conservative treatment of choice is 5-ASA
(mesalazine), metronidazole and ciprofloxacin.
Colocutaneous fistulae are not related to any absorp-
tion disturbances and do not cause severe symptoms,
therefore the first-line treatment should be a conser-
vative one [27]. Initial treatment with 5-ASA,
metronidazole and ciprofloxacin has a beneficial
effect, and despite the fact that in the majority of
cases it does not lead to complete healing, it consid-
erably decreases the symptoms and improves the
quality of the patient’s life [44]. Increasing evidence
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shows that corticosteroids should not be used in fis-
tulous CD. When patients are non-responsive to 5-
ASA, metronidazole and ciprofloxacin therapy, the
immunomodulators (6-mercaptopurine or azathio-
prine) should be considered. This line of therapy was
effective in 54–65% of cases, and was followed by
complete fistula closing in 31–39% of patients
[45–47]. Chimeric monoclonal antibody anti-TNF
(infliximab) is new and promising type of therapy
that shows high effectiveness in fistulae resistant to
5-ASA, antibiotics and immunomodulators. Com-
plete healing of fistulae has been observed in 24–55%
with a simultaneous slight risk for side effects
[48–52]. The external fistulae show better respon-
siveness to infliximab (69%) when compared to the
internal fistulae (13%) [22]. External fistulae includ-
ing perianal fistulae respond best to the therapy
(78%), while 38% of abdominal-wall fistulae respond
well to infliximab [53]. Infliximab should be recom-
mended in the treatment of both external and inter-
nal asymptomatic fistulae that are unresponsive to
the application of other medications due to low toxi-
city and safety of usage [54].

Septic complications of the colocutaneous fistulae
are indications for immediate surgical intervention.
A decision to undertake surgical treatment should
also be made in the case of those fistulae resistant to
conservative treatment, and when the outflow of
intestinal contents causes maceration of the skin cre-
ating discomfort and lowering the patient’s quality of
life. The type of surgical procedure depends mostly
on the image obtained after laparotomy. The aim of
the procedure should always be resection of the fistu-
la and the involved portion of intestine along with
the removal of the entire fistula tract and external
opening. Elective procedures should be conducted
possibly at the time of remission and not sooner than
3–6 months from the time of severe onset of symp-
toms [27]. Some authors point out a high rate of
recurrence following segmental resection [55], some
present satisfactory results with only 13% of recur-
rences and with an average time of 27 months until
recurrence.

Risk of Recurrence

The risk of recurrence following surgery is much
higher in the case of small-bowel involvement [56].
The frequency of surgical recurrences following seg-
mental resection in Crohn’s disease is believed to be
at 24–64% [51, 52, 57, 58, 59]. Discrepancies result
because the length of observations varies, as does the
criteria setting related to the surgeries.

A surveillance period that lasted 5.5 years showed
a 62% chance for recurrence following segment

resection of the large intestine caused by Crohn’s dis-
ease [52], whereas a surveillance period that lasted 10
years showed a 66% chance [60], and a surveillance
period of 14 years showed an 86% chance for recur-
rence [60]. The types of surgical procedures per-
formed on the large intestine include segmental
resection, left and right hemicolectomy, sigmoid
resection and anterior rectal resection, colectomy
with ileo-rectal anastomosis, colectomy with ileosto-
my and proctocolectomy. Interpretation of the
results can be difficult because inclusion criteria in
some trials are not homogenous; therefore, patients
with segmental resection are enrolled in the same
group with those who underwent subtotal colectomy
with ileostomy or just stoma formation (61–63). The
latest reports show that recurrence following seg-
mental resection required repeated surgical treat-
ment in 30–49% of patients [21, 61, 64]. The lowest
level of recurrence at 15% has been noted for patients
after right-sided hemicolectomies [61]. Recurrence
following subtotal colectomy with ileostomy has
been recorded as being between 41 and 64% [64–66].
Recurrence following subtotal colectomy with
ileostomy is much lower and has been recorded at
18.5% [64] and 30% [67], respectively. The best
results have been noted for the cases of stapled end-
to-end anastomoses, which have reduced the rate of
recurrence to as low as 3% [68], and side-to-side
anastomosis with a recurrence level at 2% [69].

The most important factor creating the risk of
postoperative recurrence is found to be cigarette
smoking [70, 71]. Quitting smoking after the surgery
decreases the risk of recurrence [72]. Another inde-
pendent factor influencing recurrence is the sub-phe-
notype of the disease. The sub-phenotype connected
with perforation and fistula creation, is believed to be
at a higher risk of recurrence following resection
[73]. It has been proven that the application of 5-ASA
(mesalazine) as well as metronidazole and ornidazole
influences the lowering of risk for early recurrence
[70, 74]. Wide stapled anastomoses may also reduce
recurrences following surgery, but it requires further
evaluation and additional randomised trials [70].

Risk of Carcinoma

Similar to ulcerative colitis, CD is a risk factor for
development of colorectal cancer [75, 76]. The risk is
higher than in general population, and increases with
time [77]. Patients with early Crohn’s disease who are
younger than 25 years of age are at the higher risk for
tumour development [78]. Dysplasia precedes devel-
opment of the colorectal cancer [79] which in a
majority of cases shows a clear tendency to develop
at the site of the inflammation. In one third of all
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cases, it has been recorded as developing at the site of
the macroscopically unaffected part of the intestine
[80]. A spreading infiltration to the digestive tract
wall [81] with multiple focus points of the cancer [82]
has also been observed.

The first case of a large intestine tumour connect-
ed with Crohn’s disease was described in 1948 [83].
Since then, publications have recorded a couple of
hundred similar cases. Patients with intense and
intensifying inflammatory changes of the intestine,
forming a background for basic long-lasting disease,
are at a significantly increased risk of cancer. This is
also true for those who have not had surgery for a
pathologically affected segment that had been
deemed necessary to remove [80, 83, 84]. It is
believed that, due to the above deciding factors, the
risk for development of cancer in Crohn’s disease is
10 times higher than in the general population [85].

There are three characteristics of cancer in the
course of Crohn’s disease. As compared to de novo,
cancer in Crohn’s disease emerges at a much lower
age (48 vs. 70 years of age), is much more often locat-
ed in the right part of the colon (45%) and more fre-
quently presents as a multiple-focus point [81, 82].
Multifocal development of cancer in Crohn’s disease
has been recorded in 14–40% of cases, while in de
novo, developed cancer has only been reported in 4%
of the cases [86]. It has also been recorded that a
higher likelihood for development of cancer is asso-
ciated with large-intestine stenosis. Crohn’s disease
large intestine stenosis has been recorded in 5–17%
of cases. The chance for development of cancer when
stenosis is present is 6.8%, and when stenosis is
absent it is at 0.7% [87]. Colorectal cancer may also
emerge in a distant segment of the intestine or in
association to chronic fistulae between the large
intestine and bladder [88], vagina [89] or skin [88, 90].

Toxic-Fulminant Colitis

Toxic colitis is a severe, life threatening complication
manifested as a sudden, and deteriorating clinical
condition, bloody diarrhoea, peristaltic abdominal
pain, development of toxaemia, emaciation and high
fever. Previously believed to be more common in the
case of ulcerative colitis, it is now currently proven,
based on conducted studies, to be the case in up to
50% of Crohn’s disease. When toxic colitis is accom-
panied by a dilatation of the large intestine, toxic
megacolon develops. Fibrosis and stenosis of intes-
tinal walls in Crohn’s disease may result in an X-ray
without intestinal dilatation that is so characteristic
for toxic megacolon. Treatment of toxic colitis
should be carried out in an intensive care unit and
include aggressive fluid transfusions, intravenous

steroids and antibiotic administration, total par-
enteral nutrition and metabolic monitoring. A lack of
response to the treatment for 5–7 days is an indica-
tion for surgical treatment. Operative treatment is
taken up earlier when symptoms of perforation, mas-
sive bleeding and toxic colitis complicated by toxic
megacolon are present. Surgical procedures indicat-
ed in such cases are colectomy with ileostomy, proc-
tocolectomy with ileostomy, and loop ileostomy.
Presently, the golden standard in toxic colitis surgical
treatment is colectomy with ileostomy [91–93].
Patients undergoing this operation are at lower risk
of complication and a lower mortality rate postoper-
atively compared to proctocolectomy. That publica-
tions report that an initial clinical diagnosis of the
disease resulting eventually in toxic colitis, confirms
itself in a later histopathological evaluation in
65–70%, which leads to the conclusion that colecto-
my with preservation of the rectum allows later
reconstructive surgeries. Proctocolectomy is no
longer a recommended surgical procedure in the
treatment of toxic colitis because it creates the risk of
a large amount of intraoperative blood loss, makes
the time of the surgery longer, increases the likeli-
hood for pelvic infection and slows down the healing
of the perineal wound, which is the most frequently
occurring complication of the operation [94].

Massive Bleeding

Massive bleeding from the large intestine that
requires immediate surgical treatment is very rare in
Crohn’s disease. It affects 1.3–1.9% of all patients [91,
95], and 12% of all cases of bleeding from a digestive
tract in patients with Crohn’s disease [96]. Massive
bleeding occurs in states of severe exacerbations, or a
severe form of the disease such as toxic/fulminant
colitis. It is necessary to locate the site of massive
bleeding because as opposed to ulcerative colitis, its
location is well defined. The site of bleeding in most
cases in the affected part of the intestine is most fre-
quently the ulceration in the left part of colon [97].
Identification of the bleeding site may be done with
the use of colonoscopy; at the time of the procedure,
the surgeon may attempt to stop bleeding using
endoscopic methods. If the bleeding site has not been
identified with the use of colonoscopy, lower mesen-
teric artery angiography should be considered. It is
also necessary to execute the endoscopy of the upper
digestive tract in order to exclude the bleeding from
that part. Similar to other types of gastrointestinal
bleeding, the first line of treatment is a conservative
therapy consisting of anti-haemorrhagic drugs as
well as blood and plasma transfusions. An example
of a successful treatment of the bleeding ileocolic
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anastomosis with infliximab transfusion can be
found in the literature [98].

Massive bleeding resistant to conservative treat-
ment or lacking in the possibility of such treatment,
recurring bleeding that follows previous conservative
treatment, as well as other clinical reasons may be
considered to be an indication for surgical treatment.
A colectomy with ileostomy is to be performed if
pathological changes affect the rectum, and a colec-
tomy with ileo-rectal anastomosis is to be performed
if the rectum is free of pathological changes [91].

Free Perforation

Large intestine perforation rarely takes place in
Crohn’s disease. The frequency of large-intestine
perforation in patients with Crohn’s disease has
reached 1.8–2.4% [99, 100], making up 20–50% of all
digestive tract perforations in Crohn’s disease. Typi-
cal symptoms of perforation may be hidden behind
the effects of high dosages of steroids, thereby delay-
ing early diagnosis. Perforation takes place most
often during the course of toxic colitis (with or with-
out toxic megacolon) or during a severe exacerbation
of inflammation especially if accompanied by steno-
sis below the site of perforation. Iatrogenic damage
of the inflamed colon during colonoscopy may also
be the cause of perforation. Due to the frequent
occurrence of intraperitoneal adhesions, some perfo-
rations are covered. Surgical treatment depends on
the general condition of the patient, the site of the
perforation, and the circumstances that caused it. In
toxic colitis perforations, colectomy with ileostomy
is a recommended surgical procedure. Proctocolec-
tomy, which used to be a recommended procedure in
the past, is no longer a preferred method in a toxic
colitis accompanied by a toxic megacolon. This is
because of the prolonged time of the surgery, which
has a dramatic impact on the risk of perioperative
mortality. In the case of perforation without active
toxic colitis, the affected segment should be resected
and a primary anastomosis created. When iatrogenic
perforation resulting from colonoscopy takes place,
the type of surgical procedure depends on the gener-
al condition of the patient, location of the perforation
(is it located in an affected or in unaffected frag-
ment?), and a level of intestinal preparation. When
perforation is located in the affected part of the intes-
tine, resection of the perforated segment should be
performed, and depending on the state of the patient
as well as other risk factors, Hartmann’s procedure,
or a resection with anastomosis should be done [26,
13]. If perforation is located in healthy part of the
intestine the alternative treatment includes partial
resection or a local suture of perforation.

Emergency Surgery

The indication for emergency surgery occurs in
1.6–10.4% of all cases of the disease, and carries a
perioperative mortality rate of 2–40% [91, 101–103].

Intraperitoneal abscess in Crohn’s disease in most
instances results from perforation or intestinal fistu-
lae located in the small intestine. A large intestinal
cause of abscess is most often a complication result-
ing from previous surgical procedure. In the case of
elective procedures, the most likely cause lies in leak-
age of the anastomosis; in the case of emergency pro-
cedures, it results from peritonitis. Current advance-
ment in invasive radiology makes transdermal
drainage, in addition to traditional surgical drainage,
possible. Transdermal drainage allows for the attain-
ment of clinical improvement before indications for
necessary surgical treatment arise. The disadvan-
tages of transdermal drainage include the risk of fis-
tulae and recurrent abscess; additional limitations
come from technical inability in the transdermal
drainage of some areas.

Obstruction in Crohn’s disease is a frequent
occurrence, but only 5–17% is caused by the patho-
logical changes in a large intestine [104]. Obstruction
may be caused by intra-abdominal abscess, intraperi-
toneal adhesions, postinflammatory stenosis, or neo-
plasmatic changes. It is necessary to perform diag-
nostic tests to search for the presence of tumours.
Publications state that up to 7% of large-intestine
obstruction in Crohn’s disease is caused by cancer
[104].
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Introduction

Crohn’s disease is a complex disease with a compli-
cated natural history that differs greatly from the
majority of common diseases of the gut. It is a panen-
teric, incurable disease. It has a peak incidence in
young people and onset in childhood is not uncom-
mon. The majority of patients will need surgery with-
in 10 years from diagnosis and 50% of them will
undergo additional operations for recurrent disease,
with 8–10% of patients recurring every year. Many
patients will undergo surgery after long periods of
steroid or immunosuppressive treatment and there-
fore their immunological status is poor. In addition,
these individuals have a high risk of receiving a
stoma, either permanent or temporary (41 and 14%
respectively) [1].

For all these reasons, the laparoscopic approach,
which has the theoretical advantage of preserving the
abdominal wall, reducing intra-abdominal manipu-
lation and thus adhesion formation and helping to
reduce immunological stress, when compared to the
open surgery, could be the approach of choice for the
treatment of such patients.

The comparison of laparoscopy and an open
approach for the surgical treatment of Crohn’s dis-
ease is difficult to make, due to the difficulty of strat-
ifying patients in homogenous groups, in particular
those with complicated disease. The only ran-
domised trial available so far is elective ileocolic
resectioning for refractory non-complicated disease
of the terminal ileum [2]. Studies on laparoscopic
treatment of complicated disease so far have been
cohort, or case series studies. This understandably
categorises them as grade 3–4 evidence and therefore
rate low in terms of recommendation (Table 1). The
results and the recommendations about the use of
laparoscopy for the treatment of Crohn’s disease vary
according to the type and the severity of the disease,
and therefore must be described separately in brief.

Ileocolic Non-Complicated Disease

The ideal patients who may benefit from laparoscopy
are those undergoing elective ileocolic resection.
These patients are young and often are attracted by
the advantage of smaller abdominal scars [3]. The
minimally invasive nature of the laparoscopic
approach has a favourable impact, as patients under-
going this approach may require further surgery in
the future. The outcomes of the randomised trial [2]
and of several cohort comparison studies [4–8], show
that after laparoscopic ileocolic resection there is a
shorter hospital stay, with a faster recovery of pul-
monary function, possibly a reduced postoperative
ileus and better cosmesis. Three reports conclude
that the cost of laparoscopic resection is globally less
than open resection [5, 7, 8]. Due to the less extensive
intra-abdominal manipulation and consequent less
adhesion formation, laparoscopy seems to have
decreased long-term small-bowel obstruction non-
related to recurrence [4].

Flogistic and Fistulous Disease

Flogistic mass is a frequent finding in Crohn’s
patients, in particular in recurrent disease. Large pal-
pable mass per se, especially if associated with com-
plex fistulous disease or with a frozen abdomen, are
often considered to be a contraindication to laparoscopy
[4, 7, 9 10], whereas a mininvasive approach is con-
sidered possible even after previous multiple surger-
ies [11, 12]. When a flogistic mass is present with
thickened mesentery, the size of the minilaparotomy
depends on the size of the inflamed specimen to be
removed. Due to the friability of the inflamed tissue,
care has to be taken in order to avoid bleeding during
the extraction manoeuvres of the thickened mesen-
tery and the mesentery has to be divided outside the
abdominal cavity [6, 8, 13]. On the other hand, severe
disease with large inflammatory masses is cause for
conversion to open surgery in up to 40% of cases,
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together with extensive abdominal adhesions in uns-
elected groups of patients [9, 11, 14–19]. Neverthe-
less, many patients requiring conversion benefit
from a preliminary laparoscopic dissection that can
render the subsequent laparotomy smaller in size
and more targeted [18]

In order to facilitate laparoscopic dissection, pre-
operative drainage of abscesses should be performed
percutaneously and is suggested in several reports
[10, 13]. During laparoscopic lysis of adhesions, tears
of the bowel may occur and therefore all the intestin-
al loops have to be carefully inspected, probably via
minilaparotomy at the end of the procedure [15, 16].
Fistulas can be approached laparoscopically in many
cases and the fistula track can be divided with laparo-
scopic linear staplers [11].

Skip Lesions

Skip lesions are a frequent feature of Crohn’s disease
and with laparoscopy there is the theoretical risk of
overlooking them due to less precise tactile sensation
compared to open surgery [8, 13]. Preoperative stud-
ies (small-bowel follow through and CT scans) can be
done pre-operatively, but the small bowel has to be
thoroughly run from the ligament of Treitz to the
caecum, if necessary, through the minilaparotomy.

Perianal and Colonic Crohn’s Disease

When isolated perianal Crohn’s disease is present,
loop ileostomy is often offered to patients as a tem-
porary or definitive solution. Laparoscopic ileostomy
construction is easily performed [20] and at the same
time it gives the possibility of performing a complete
abdominal exploration in order to detect additional
sites of disease. Bowel obstruction due to bowel
twisting is a possible complication and therefore par-
ticular care has to be taken to mark the bowel in
order to exteriorise it in the proper manner and with
the proper orientation. As a general rule, during sur-
gery for Crohn’s disease, all the scars and all the port
sites must be positioned in areas distant from possi-
ble sites that may have to be used in the future for
stoma creation. 

Conclusions

From the data currently available, firm and absolute
recommendations cannot be drawn for the use of
laparoscopy in the surgical treatment of Crohn’s dis-
ease, due to the heterogeneous features of the dis-
ease.

For elective ileocolic resections, laparoscopy
offers better immediate post-operative results possi-
bly at a lower global cost and with potentially less
incidence of small-bowel obstructions due to adhe-
sions in the long-term. For complex disease,
laparoscopy can be offered as a trial to all patients.
Inflammatory masses, presence of fistulas and reop-
eration for recurrence are not absolute contraindica-
tions for this approach, even though they are the
most significant cause of conversion. Pre-operative
percutaneous drainage of abscesses together with
accurate pre-operative medical therapy can be used
to render surgery less demanding. For isolated peri-
anal Crohn’s disease, laparoscopy can be considered
the approach of choice for stoma construction.
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Introduction

Crohn’s disease (CD) is a chronic inflammatory
bowel disease with no known cure. Since its first
description, its nature has remained relapsing [1],
and continues to be a clinical challenge due to the
variability of its presentation and complex patho-
physiology. Its prevalence is affected by the distance
from the equator and its incidence has slowly
increased. [2]. Crohn’s disease has an incidence of
2–5/1 000, and causes significant morbidity and
health care expense for Western countries [3].

One unanswered dilemma in the management of
patients with CD, is the role of treatment in the post-
operative period. When followed up long-term, more
than three quarters of patients with CD will require
surgery [4] Postoperatively, disease recurrence is
common and a high proportion of those patients will
require reoperation [3–5]. Despite the availability of
newer therapies and the fact that up to 57% of
patients may require further surgery within 10 years,
there is a lack of evidence to show that medical ther-
apy can reduce relapse.

Research into the maintenance of remission has
been hampered by many factors. Firstly, there is not
a universal definition for disease recurrence, and
although there are studies reporting on histological,
clinical, radiological and endoscopic criteria in an
effort to define recurrence, their correlation is often
imperfect [6–8]. Secondly, validated CD assessment
tools are often not appropriate for use in the postop-
erative period. Thirdly, disease incidence can vary
due to the geography of large units around the world
and also differing patient-care pathways, and finally
animal models in examining the postoperative peri-
od can be labour intensive and expensive and there-
fore often not feasible [4].
The purpose of this chapter is to review the literature
on the various influences on the postoperative recur-
rence of CD.

Surgery for Crohn’s Disease

Surgical intervention is required for CD for urgent
and elective reasons. Surgical emergencies such as
bleeding, perforation and obstruction can be life
threatening whilst elective situations are required for
failure of medical therapy, fistulous disease and stric-
tures. The Cleveland clinic foundation followed 615
patients from the time of diagnosis for a mean of
13 years and found that 438 (71%) required intestin-
al surgery [9]. In this study, those with ileocolonic
disease had a cumulative probability of resection of
91.5% after a mean of 13 years compared to 66% of
patients with CD limited to the small intestine and
58% of patients with only colonic disease [10].

Postoperative Recurrence

Recurrence of CD is extremely common and usually
occurs proximal to the site of the surgical anastomo-
sis [4]. Endoscopic recurrence has been shown to
occur in 73% at 1 year and in 85 % at 3 years. Clinical
relapse rates, however, were only 20 and 34% respec-
tively [11]. Similarly, evidence of histological recur-
rence has not been shown to correlate with clinical
recurrence nor has early endoscopic recurrence with
the need for later surgical intervention [12].

The most pertinent clinical outcome in the postop-
erative period is the requirement for reoperation. The
need for surgical reintervention follows a similar
prevalence relating to the site of disease and mirrors
that for the first operation. Thus, ileocolic disease at
53% is generally associated with higher rates of reop-
eration than isolated colonic (45%) or small bowel
disease (44%) [10]. In the National Cooperative
Crohn’s Disease Study, more than 70% of patients
who underwent resection for ileocolitis required a sec-
ond intervention within 15 years, and the median time
to reoperation was between 5 and 10 years [6]. Stric-
turing jejunoileal disease is much less common but is
recognized as having the highest relapse rates [13, 14]
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Risk Factors for Crohn’s Disease Recurrence

Numerous factors have been studied to see if they
can predict disease recurrence. In a retrospective
analysis of 1 379 patients, Michalessi et al. identified
the number of intestinal sites involved as an inde-
pendent risk factor associated with reoperation, and
re-operation also seems to be more likely with a
greater extent of preoperative disease.[13, 14]. Other
studies have shown that factors such as smoking, the
presence of granulomas and perianal disease are pre-
dictors of disease recurrence [15–17].

Surgical Technique

With the growing knowledge of the recurrent nature
of CD, surgical treatment has evolved with the goal of
preserving as much bowel length as possible. The
application of a “bowel-sparing policy”, in which
only grossly diseased tissue was resected, was found
to be reasonable in CD colitis as well as ileitis [18]. In
small bowel stricturing disease, the technique of
strictureplasty is preferred to resection and it has
been shown not to impact on recurrence or postop-
erative complications [19, 20].

The effect of the anastomotic technique and CD
recurrence has been studied. Clinical studies have
had variable results. Retrospective studies have
shown lower recurrence rates in both stapled and
hand-sewn anastomoses when compared with one
another [21, 22]. One non-randomised prospective
study found a lower rate of recurrence in patients
with stapled anastomoses [23]. As there is no ran-
domised trial of anastomotic technique, at present
there is no conclusive evidence that one anastomotic
technique is superior to another. 

Medical Prophylaxis Against Postoperative
Recurrence

5-Aminosalicylate

Sulfasalazine was the agent used in most of the early
trials of 5-aminosalicylate (5-ASA) for maintenance
of surgically induced remission in CD. Since then, tri-
als have included other preparations in which the
active agent is 5-ASA. In the past 10 years, these 5
ASA preparations have been more frequently used as
they are better tolerated than sulfasalazine. The ear-
lier data on sulfasalazine when pooled, suggested a
slight improvement in 1-year relapse rates, which
was statistically significant [4].

Several studies have now examined other 5-ASA-

containing preparations for medical prophylaxis
against postoperative recurrence. The largest was
conducted as part of the European Cooperative
Crohn’s Disease Study [25]. A total of 318 postopera-
tive patients were randomized to receive mesalamine
(Pentasa; 4 g/day) or placebo, and were followed for
18 months. Clinical recurrence occurred in 24.5% of
treated patients and 31.4% in the placebo group. This
trend was not statistically significant (P=0.10) in the
group as a whole but was significant in those patients
with isolated small-bowel disease.

Another randomized controlled trial of mesalamine
in this setting compared 163 patients randomized to
mesalamine (3 g/day) or placebo. They found a risk
ratio for recurrence of 0.628 favouring the treated
group and, strangely, found the greatest treatment
effect in patients with isolated colonic disease [26].
More recently, a RCT evaluated mesalamine at a dose
of 4 g/day compared with a dose of 2.4 g/day and found
no difference in rates of clinical recurrence at
12 months [27]. Another recent randomized controlled
trial, designed primarily for the evaluation of 6-mer-
captopurine, evaluated mesalamine compared with 6-
mercaptopurine or placebo, but did not show any sig-
nificant difference between groups in terms of clinical
recurrence at 2 years after surgery [28]. A meta-analy-
sis of all randomized trials fully published up until
1997 suggested that mesalamine decreases the risk of
postoperative recurrence by approximately 13%[29].

The main benefits appear to be for prevention of
colonic disease site recurrence, whereas following
ileocecal resection, the benefits appear to be mini-
mal. Definite conclusions cannot be drawn as differ-
ent studies used different preparations with varying
regimens. Overall, the beneficial effect of mesalamine
is likely to be small.

Steroids

Corticosteroids have no benefit as a maintenance
therapy [31]. Over the past 10 years, a newer steroid,
budesonide, which showed several features that
made it particularly suitable for study as a long-term
anti-inflammatory agent in Crohn’s disease, has gen-
erated interest. It has a high first-pass hepatic metab-
olism and high steroid receptor affinity. Controlled
release preparations were developed that delivered
high ileal concentrations of the drug taken orally to
produce considerable topical anti-inflammatory
activity with a decreased systemic effect [31].

The theoretical benefits of budesonide seem to be
at a dose of 6 mg or greater for those who underwent
resection for active ileocecal disease rather than
fibro-stenotic disease. Despite this, a recent RCT has
shown no benefit of therapy. In summary, corticos-
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teroid use is not indicated for postoperative patients
to prevent recurrence.

Antibiotics

Antibiotics have been widely used in the treatment of
active CD, but only two randomized controlled trials
are available to support their use for maintenance of
postoperative remission. Rutgeerts et al. assigned
postoperative patients to 20 mg/kg per day of
metronidazole for a total of 12 weeks. One-year
recurrence rates were 25% for the placebo group and
only 4% for the treated group, a difference that was
statistically significant. After 3 years, however, the
endoscopic recurrence rates were the same between
the two groups, and clinical recurrence rates showed
only a non-significant trend favouring therapy [33].

In a second study by Rutgeerts et al. assessing the
use of nitroimidazole antibiotics in this setting, 80
postoperative patients were randomized to placebo
or ornidazole 500 mg (Tiberal; Roche, Basel, Switzer-
land) twice daily for 1 year. The primary endpoint
was clinical recurrence 1 year after surgery. A signif-
icantly lower rate was found in the treated group
compared to those receiving placebo (37.5% vs.
7.9%). Ornidazole was used because it was thought to
have side effects which were similar to those of
metronidazole, but of a lesser severity. Unfortunate-
ly, in this study, more than 30% of patients in the
ornidazole group dropped out as a result of side
effects, the most common being nausea, vomiting,
and metallic taste. This is also a major problem with
long-term use of metronidazole [34].

These two well-designed studies support the effec-
tiveness of nitroimidazole antibiotics in the mainte-
nance of surgically induced remission of CD, howev-
er, there is a lack of clarity with regards to the dosing
and duration of therapy given the significant side-
effect profile.

Immunomodulators

Although immunosuppressive drugs such as azathio-
prine (AZA) have been shown to be effective in pre-
venting relapse after medically induced remission,
there remains little data available for prevention of
postoperative recurrence [35]. Recent studies have
suggested possible benefits from immunomodula-
tion. Hanauer et al. assessed 131 postoperative
patients randomized to either placebo, mesalamine
3 g/day, or 6-MP 50 mg/day and followed for 2 years.
Rates of endoscopic and clinical recurrence at multi-
ple time-points were assessed and generally showed
non-significant trends favouring 6-MP. For example,

clinical recurrence rates at 2 years were 77% for
placebo, 58% for mesalamine, and 50% for 6-MP. The
95% confidence intervals overlapped for all groups,
but further analysis showed a difference between 6-
MP and placebo (P=0.045). The authors felt the study
showed the efficacy of 6-MP compared with placebo.
It should also be noted that the dose of 6-MP they
used was relatively low compared with doses known
to be effective in other clinical settings [38].

The second study, by Ardizzone et al. compared
AZA at a dose of 2 mg/kg per day to mesalamine or
placebo in an unblinded, prospective randomized
study of 142 patients lasting 2 years. Two-year clini-
cal recurrence rates were 28% for mesalamine and
17% for AZA, a difference that did not reach statisti-
cal significance but showed a beneficial trend
towards immunomodulation [39].

A retrospective analysis published in 2001 in
France examined 38 patients who were treated with
azathioprine between 1987 and 1996 to prevent post-
operative CD [37]. The median duration of postoper-
ative follow-up was 29 months. Probabilities of clini-
cal recurrence were 9, 16 and 28% at 1, 2 and 3 years,
respectively. The authors concluded that in patients
treated with AZA, the rate of postoperative endo-
scopic recurrence was lower than that previously
reported in untreated patients.

In summary, the few trials conducted on the role
of immunomodulation tend to support the mainte-
nance efficacy of AZA or 6-MP in the postoperative
setting. Because of the stronger evidence supporting
the use of AZA or 6-MP in the setting of medically
induced remission, even authors highly critical of the
existing data acknowledge that the use of thiopurines
is likely warranted in high-risk postoperative
patients [40].

Blood Transfusion

Blood transfusion has been known to have an impor-
tant immunosuppressive effect in certain settings
and this led this led to the hypothesis that periopera-
tive blood transfusion might decrease the later possi-
bility of relapse after resection. When data from
numerous trials are combined, this theoretical bene-
fit has not been shown [24].

Probiotics

The role of intestinal bacteria in the pathophysiology
of CD has led to the use of beneficial enteric bacteria
as therapeutic agents. This area requires further
study and may prove beneficial in the postoperative
use for CD.
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Conclusion

The goal of reducing recurrence after surgery for
Crohn’s disease is a challenging one. Despite numer-
ous studies, we do not have conclusive evidence of
predictors of recurrence; however, data on the risks
associated with smoking, particularly in females, have
accumulated and it is appropriate to advise patients
that smoking increases the risk not only of developing
Crohn’s disease but also of disease recurrence.

Recent studies suggest that 5-ASA confers only a
small benefit at doses between 2.4 and 3 g/day in
patients undergoing ileocolic resection; the long-
term role of this drug is uncertain. The oral steroid
budesonide shows some promise in preventing the
development of new lesions. Its side-effect profile
makes it a candidate for further study but, as yet,
there is no firm evidence of its worth in standard
preventive management regimens.

We feel that RCTs need to be conducted to exam-
ine the role of immunomodulator therapy. The limit-
ed data available suggests a small therapeutic benefit
for this class of drug and further studies are required
to validate this.
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Introduction

Crohn’s disease, a chronic inflammatory condition,
may involve the entire alimentary tract from the
mouth to the anus. The three major locations of the
disease are:
1. Ileocolic (41–55% of cases).
2. Small bowel (30–40%).
3. Colon (14–26%) [1].

Perianal or anorectal Crohn’s disease affects the
patient as a primary feature with a prevalence of
8–90%. Approximately one in three patients are
afflicted [2–5] and it is rarely the only site of disease.
The prevalence of perianal disease has been found to
be greater in blacks than in whites [2]. More than
50% of patients with colon involvement will have
anal complications, whereas less than 20% of patients
with small-bowel disease will develop anal symptoms
[6].

Clinical Presentation

Most patients with Crohn’s disease present with
weight loss, abdominal pain and diarrhoea. An iso-
lated anal lesion is the first manifestation in 5% of
patients. Most will develop intestinal symptoms,
sometimes many years later [1]. The spectrum of
anal complaints is great. Fissures and oedematous
skin tags are most common. In the general popula-
tion most anal fissures are located in the posterior
midline. In patients with Crohn’s disease, fissures
may occur eccentrically. They are deep, indolent and
rarely painful unless an abscess is present. Skin tags
are usually asymptomatic, but if they become painful
or interfere with anal hygiene, they can be excised.
They also are an excellent source for biopsy speci-
mens for the presence of granulomata. Other com-
mon clinical manifestations include anal stricture,
ulceration, complex fistulae, abscesses and finally
faecal incontinence. Haemorrhoids are not a com-
mon feature of anal Crohn’s disease. Management of
these varied clinical manifestations is discussed.

Diagnosis

Physical and rectal examinations are often sufficient
for diagnosing and staging most perianal conditions
in patients with Crohn’s disease. Some patients must
be examined under general anaesthesia, especially if
perianal suppuration and tenderness are present. In
addition, examination under general anaesthesia is
considered an extension of the physical examination
in patients with painful anorectal disease. For more
complex presentations, additional modalities are
needed including CT scanning with rectal contrast,
endorectal sonography, endoscopies and MR imag-
ing. Each test has specific advantages as already
described in a previous chapter.

Endorectal ultrasonography is the easiest test for
detection of abscesses and fistulae. Anal-wall thick-
ness may be measured as an indicator of disease
activity [4]. MR imaging greatly facilitates the detec-
tion of fistulous tracts that extend into the supraleva-
tor space. Rectal-wall thickening and perirectal
inflammation are clearly shown [7]. In a prospective
study from St. Mark’s Hospital in which 35 patients
with fistula-in-ano were evaluated by examination
under anaesthesia and MR imaging, four patients
had occult fistulae identified on MR imaging that
were not seen during the physical examination [8].
Overall, studies suggest that 4–9% of cases may ben-
efit from the increased diagnostic accuracy offered
by MR imaging [9].

Treatment

Many patients with anorectal Crohn’s disease present
other intestinal locations of the disease, requiring an
evaluation of the colon and small bowel. The pres-
ence of proximal disease poses a therapeutic dilem-
ma: early reports suggest that perianal conditions
persist in the presence of proximal disease and
improve only if proximal disease is resected [10, 11];
however, other reports refute these findings and
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show no improvement in perianal disease after treat-
ment of proximal disease [12].

Thus, the proximal intestinal tract should be eval-
uated but does not necessarily require surgery before
treatment of perianal manifestations unless they are
symptomatic. Surgical management of the perianal
area is a challenge. Historically, surgeons were reluc-
tant to perform surgery because of delayed wound
healing and the risk of compromising sphincter com-
petence. Alexander-Williams expressed a prevailing
sentiment in 1974: “Faecal incontinence is the result
of aggressive surgeons and not progressive disease.”
Advocates of this non-invasive approach, which
included medicinal and hygienic management, con-
sidered that aggressive surgical procedures only cre-
ated more complex problems [13, 14].

In the late eighties, investigators found that a
more aggressive but still limited surgical approach to
perianal disease was possible [15, 16]. Two resolu-
tions were adopted: 
1. the management of a septic focus is an indication

for surgery.
2. The sphincter should be preserved if a patient is

continent [15].
One multicentre study reviewing treatment of

patients with perianal Crohn’s disease shows medical
treatment to be curative in only a few patients,
whereas surgical procedures were curative in more
than half of the patients [17]. A role for both
approaches exists and success is attributed to careful
patient selection, limited surgical intervention, and
improved perioperative medical management [18, 19].

Specific Clinical Manifestations

Abscess

Infection may spread and seek the path of least
resistance (Fig. 1). It may extend downwards into the
intersphincteric space resulting in a perianal abscess
(A), upwards inside the longitudinal muscle layer
within the gut wall causing an intermuscular abscess,
or upwards outside the gut wall resulting in a supral-
evator abscess (E). It may spread across the external
sphincter (B) at any level resulting in an ischiorectal
abscess which may also extend upwards or down-
wards (C). Furthermore, circumferential spread is
possible at any level within the intersphincteric
space, the ischiorectal space or the supralevator
space. It may extend from one ischiorectal fossa to
the contra lateral one via the intersphincteric space
of Courtney or deep postanal space [20] resulting in
a so-called horseshoe abscess.

The main symptoms of an abscess are discomfort,
perianal pain and swelling. The symptoms develop

more or less rapidly within hours or days. The clini-
cal presentation can include swelling, tenderness,
induration at palpation, asymmetry of the buttocks,
redness, superficial cellulitis, or even gangrenous
skin. Inguinal lymph nodes may be enlarged. Sys-
temic symptoms such as fever, chills, malaise, and
tachycardia occur more frequently with high or deep
abscesses than with more superficial ones. Only a
careful rectal examination reveals the development
of a high anorectal abscess.

Treatment of Anorectal Suppuration

To treat anorectal abscesses, some guidelines must
be followed. Spontaneous healing and complete res-
olution of perianal cellulitis is very rare and should
not be expected. Broad-spectrum antibiotics without
drainage delay the need for surgery and create more
complex lesions. Microbiological investigations may
be useful for obtaining evidence of some specific
infection or of an anal venereal disease. Incision
should not be delayed and should allow optimal
drainage without pocketing. A lay-open or one-stage
operation should not be performed in cases of
Crohn’s disease.

Surgical Treatment of Superficial Abscesses

A superficial abscess can almost always be drained
under local anaesthesia in the office. The skin must

Fig. 1. Location of the abscess in the perineal spaces: A, peri-
anal abscess (intersphincteric). B, perianal abscess
(transsphincteric). C, ischiorectal abscess. D, submucosal or
high intramuscular abscess. E, supralevator abscess
(pelvirectal)
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not be shaved but disinfected with antiseptics; lido-
caine with epinephrine 0.5% mixed with 10% sodium
bicarbonate 8.4 mEq are injected intradermally at the
level of the most tender point. The incision must be
radial and long enough to allow free drainage of the
pus. Packing to control bleeding should be reduced
to a minimum as it interferes with drainage.

Surgical Treatment of Ischiorectal Abscesses and Pelvirectal
Abscesses

These lesions are too deep to be treated under local
anaesthesia; therefore caudal, loco-regional or gener-
al anaesthesia is required. A radial incision is made
in the perianal tissue and continued into the
ischiorectal space. If the internal opening is clearly
identified and if the underlying fistulous tract may be
catheterised easily, a seton drainage should be
placed. A probe should never be introduced forceful-
ly to avoid creation of a false tract. After gentle curet-
tage, the wounds are loosely packed with a mesh
dressing for 24-48 h. A perianal fistula with a pelvic
abscess extending from the anal canal should never
be drained into the rectum as it could result in an
extra-sphincteric fistula which is a much more com-
plex problem to treat.

Are Antibiotics Necessary?

As antibiotics do not remove the cause of anorectal
infection, they have very little place in the manage-
ment of anorectal abscesses. They are useful in cases
of extensive cellulitis to prevent bacteriologic dis-
semination due to the surgical procedure. They must
be given if the patient is diabetic, immunosup-
pressed, suffering from valvular lesions of the heart,
or wearing prosthetic material. They should also be
prescribed in cases of specific infection.

One or Two-Stage Operation: the Value of Seton Drainage

After the abscess is incised and drained as previous-
ly described, the fistulous tract should be drained
using a seton drainage [21]. Two or three 4-0 or 5-0
non-absorbable monofilament sutures are placed
from the incision of the abscess along the tract to the
primary orifice (Fig. 2). They are then tied separately
and loosely without tension to avoid pain and skin
damage. The seton will allow drainage and promote
fibrosis around the fistulous tract. In cases of Crohn’s
disease, setons can be used for months or years. The
prevalence of abscesses in patients with perianal
Crohn’s disease is approximately 50% [5, 22, 23].

Abscesses in these patients may be complex and mul-
tiple requiring complementary investigations such as
sonography and/or MR Imaging.

The cause of Crohn’s abscesses (Fig. 3) is not
completely understood. Following Park’s theory,
which states that an infection begins in the anal
gland in the intersphincteric space and all other
tracts and collections are secondary [24, 25], many
investigators believe that Crohn’s abscesses are no
different than crypto glandular abscesses. Other
investigators believe that the abscess is secondary to
a cavitating ulcer that penetrates the anorectal wall,
spreading sepsis to the perirectal tissue [7]. This
distinction may not affect treatment. Abscesses
must be drained urgently to prevent spread into
adjacent tissue.

Fissure or Ulcers

Anal fissures in perineal Crohn’s disease are classi-
cally deep, indolent, relatively painless and eccentri-
cally located (Fig. 4) but most Crohn’s related fis-
sures are in the midline.

Fig. 2. Seton drainage. Superior: introduction of a probe in
the fistula tract. Inferior: two nylon stitches 4/0 are tied sep-
arately
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Crohn’s Disease Fissure

If a midline fissure appears abnormal or fails to heal
with conventional therapy, Crohn’s disease should be
suspected [26]. Spontaneous healing is observed in

80% of patients with Crohn’s fissures followed for
10 years [12]. For this reason, the majority of the fis-
sures may be treated medically. The Lahey Clinic
found that only 15% of 56 patients with fissures
required surgical treatment, despite 88% presenting
with symptoms [27]. A painful fissure is generally
associated with an underlying abscess and may
require an examination of the patient under general
anaesthesia. If an abscess is found, simple drainage
as described in the previous paragraph can provide
relief without incontinence [25]. If no abscess is
found, medical management is appropriate, using
local agents such as topical glyceryl nitrate or isosor-
bide dinitrate, nifedipine or symptomatic measures
such as topical steroids or anaesthetic creams. In
cases of persistent pain, the fissure may be treated as
a classical anal fissure with careful internal sphinc-
terotomy which may provide relief. The Ferguson
Clinic reported healing without incontinence in 22 of
25 patients treated for anal fissure by internal sphinc-
terotomy with a rectum free of disease and an anal
fissure as presentation [28]. In the Lahey Clinic expe-
rience, internal sphincterotomy was successful in
87% of patients without proximal disease, compared
to a 42% healing rate if the proximal intestine was
involved [27].Anal dilatation has not been successful
and is discouraged as therapy. Some Crohn’s ulcers
may be large and acute with erosion into the sphinc-
ters compromising the continence. Intralesional
injection of steroids may be effective if the ulcer is
not too extensive. The natural evolution of these fis-
sures and ulcerations result in strictures of the anal
canal. Unfortunately, many of these patients will
eventually require a proctectomy.

Anorectal Stricture

Chronic anorectal abscesses, fistulae, ulcers or
inflammation may lead to an anorectal stricture.
Three varieties have been described: 
1. Short, annular strictures less than 2 cm in length,

resulting in diaphragmatic deformity.
2. Longer, tubular strictures.
3. Strictures secondary to “dysfunction” atrophy.

In a series of 44 patients, Linares et al. [29] report-
ed approximately 50% of the strictures as being
located in the rectum, 33% in the anus, and the
remainder in the anorectum. They also found that
most of these patients had coexisting proctitis or
perianal disease. The majority of strictures are
asymptomatic or well tolerated. If they become
symptomatic, they may be incapacitating because of
urgency, incontinence, tenesmus and difficulty with
defecation. Mild disease may respond to medical
treatment such as topical steroids, 5-aminosalicylic

Fig. 3. Abscess in perineal Crohn’s disease

Fig. 4. Ulceration located at 1 o’clock lithotomy position
with granulation tissue
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acid or systemic metronidazole. Non-invasive surgi-
cal management using gentle dilatation may be suc-
cessful, particularly in cases of short diaphragmatic
lesions. Repeat dilatations may be necessary until
disease remission. Most symptomatic strictures are
not cured with simple dilatation and may require fae-
cal diversion or proctectomy [29, 30].

Anal Skin Tags and Haemorrhoids

Anal skin tags are typically asymptomatic and pres-
ent problems only when they interfere with perianal
hygiene (Fig. 5). They are more prominent with
active intestinal disease. Approximately 25% resolve
spontaneously, generally after remission of concomi-
tant bowel disease. These tags should not be removed

because that may result in an unhealed wound, a
chronic ulcer or perianal sepsis [22]. Exceptions to
this are in cases of severe haemorrhage or suspected
malignancy.

Haemorrhoids are uncommon in patients with
Crohn’s disease. They usually become symptomatic
when accompanied by diarrhoea. Conservative treat-
ment must include control of bowel function, warm
sitz-baths, and topical medications. Usually these
non-invasive measures are successful. If symptoms
persist, rubber-band ligation might be helpful. In
rare cases, if symptoms are severe, and the rectum is
spared from illness, selective surgical haemor-
rhoidectomy may be successful [28].

Most surgeons believe that surgery should be
avoided in the treatment of haemorrhoid diseases in
Crohn’s patients. In a publication, Jeffery et al [31]
reported the results of 21 patients with Crohn’s dis-
ease presenting with active haemorrhoids that were
treated surgically. Postsurgical complications,
including sepsis, strictures, fistulae and unhealed
wounds, occurred in ten patients, and six patients
ultimately required a proctectomy.

Incontinence

Faecal incontinence in patients with perianal Crohn’s
disease is common, occurring in 39% of patients [32].
Management of this condition is challenging because
the cause is often multifactorial. The incontinence
may be secondary to severe perineal Crohn’s disease
associated with chronic fibrosis and scarring of the
anorectum resulting in loss of reservoir function. In
this situation, faecal diversion or proctectomy is
indicated. If the patient suffers from severe Crohn’s-
related muscle destruction, a colostomy is indicated.
Diarrhoea from colonic disease or short-bowel syn-
drome also may lead to incontinence and may
require a colostomy if diarrhoea and stool consisten-
cy cannot be controlled.

On the other hand, incontinence may be unrelated
to Crohn’s disease and may be caused by obstetricFig. 5. Anal tags with ulceration and tissue inflammation

Table 1. Stoma and proctectomy rate in Crohn’s disease

Reference No. of patients No. of operations Stoma rate Proctectomy

Shivananda et al. 210 118 (56%) 15 (7%) 18 (15%)
(1989) [44]
Harper and Fazio 139 65 (47%) 44 (32%)
(1987) [45]
Allan and Keighley 171 171 -61 (36%) 20 (12%)
(1988) [46]
Galandiuk et al 356 344 65 (47%) 44 (32%)
(2005) [42]
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injury or an overly aggressive surgery such as fistulo-
tomy. The cause may become evident based on med-
ical history and physical examination. Complemen-
tary examinations such as anal manometry, elec-
tromyography, and transrectal ultrasonography will
help in the choice of treatment. Some of these
patients may benefit from sphincter repair when the
Crohn’s disease is in remission. Scott et al. [33] suc-
cessfully treated five of six patients with this type of
surgery. Keighley and Williams [34] reported a 100%
success rate in eight patients who underwent sphinc-
ter repair. In all of these patients, a proximal cover-
ing stoma was used.

Anorectal Cancer

The risk for squamous-cell carcinoma of the anus is
not increased in patients with perianal Crohn’s dis-
ease [15, 35]. The presence of inflammation may
delay the diagnosis of cancer, so in any patients with
persistent perineal ulcers or fissures that fail to heal,
a biopsy of the lesion should be considered. An asso-
ciation exists between colorectal cancer and Crohn’s
disease. [36]. A long duration of illness and the pres-
ence of chronic perianal disease may increase the risk
for rectal malignancy [15, 37–39]. The risk for col-
orectal cancer is not confined just to areas of inflam-
mation; in addition the risk for rectal cancer may be
increased if the rectum has been excluded from intes-
tinal flow or placed out of intestinal continuity. This
is similar to the increased cancer risk in bypassed
segments of small bowel [38, 40]. Lavery and Jagel-
man [41] identified two cases of cancer that devel-
oped in the out-of-circuit rectum after subtotal colec-
tomy and colostomy for Crohn’s disease. Because of
this risk, such patients require cancer surveillance or
proctectomy.

Role for Proctectomy

Devastating perianal complications such as severe
recurrent abscesses and fistulae, incontinence and
anal stenosis, may lead to proctectomy if local proce-
dures are unsuccessful. Fortunately, less than 20% of
patients with a history of anorectal Crohn’s disease
require permanent diversion and/or proctectomy [5,
42]. It is important to consider that the timing of
proctectomy must be dictated by the patient. It is at
this point when they believe that all other medical
and surgical interventions have been exhausted.
Patients need to be psychologically prepared because
this surgical procedure creates a permanent and
definitive stoma. Proctectomy is the last surgical pro-
cedure for perianal Crohn’s disease and gives

patients the best chance for success. It may be cura-
tive in 5% of patients with Crohn’s disease localised
to this region [43].

Anal Fistulae

M.L. Corman observed that, “More surgeons’ reputa-
tions have been impugned because of problems with
fistula operations than from any other operative pro-
cedure” [47]. In general, anal fistulae present symp-
tomatically (Fig. 6). In Crohn’s disease, they have the
reputation of being difficult to treat with a high rate
of recurrence.

Patients are more concerned with postoperative
incontinence, even if minor. Many authors advise the
most cautious attitude in regards to surgical treat-
ment [12, 18, 22, 47]. Many of these assertions are
rooted in the surgical practices of the fifties and six-
ties and have been accepted without much challenge,
particularly in the Anglo-Saxon literature. Anal dis-
ease should not be considered simply as a complica-
tion of intestinal Crohn’s disease. It should be con-
sidered, in the same way as terminal ileal and colonic
Crohn’s disease, as a localisation of the disease to an
anatomical site within the gastrointestinal tract. Tak-
ing this into account, diverse surgical treatment
options can be proposed for the management of anal
fistulae in Crohn’s disease.

Fig. 6. Complex fistulae in Crohn’s disease
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In the presence of active rectal Crohn’s disease,
proctitis may complicate the clinical situation and
lower the rate of healing. On the other hand, patients
with simple fistulae may experience higher rates of
improvement and/or healing compared to a complex
fistulising disease [48]. Fistulae decrease the quality
of life, increase the likelihood of total colectomy and
frequently require surgery [49]. Surgery may consist
of:
1. Fistulotomy: laying open the fistula tract through

a 1 or 2-stage procedure (in case of low fistulae).
2. Non-cutting setons: used in high fistulae involving

a significant portion of the external anal sphincter
(Fig. 7).

3. Endorectal advancement flap: as an alternative to
fistulotomy in patients with low fistulae or an
alternative to non-cutting setons in patients with
high fistulae who do not have macroscopic evi-
dence of rectal inflammation.

Sanitising the Perineum

Abscesses must be drained and necrotic tissues
excised. Any granulation tissue should be curetted,
and sinuses must be deroofed. Simple fistulae should
be laid open, more complex fistulae should be
drained and the primary track marked by a loose
seton. The intention is to end up with a healthy sur-
gical wound from which to use as a starting point.
Medical treatments are discussed in a previous chap-
ter and are always considered as the first choice in
perineal Crohn’s disease treatment. In cases of failure
or recurrence, new procedures such as local injection
of antibody tumour necrotising factor (TNF) or glue
sealing treatment are the second option in fistulae
treatment. Finally, if none of these therapies are suc-

cessful, then quite complicated surgical procedures
can be attempted with a reasonable chance of heal-
ing. All these procedures and the results will be dis-
cussed; the sequence is summarised in an algorithm
for treatment of perineal Crohn’s disease.

Local Injection of Antibody Tumour Necrotising Factor (TNF)

The TNF blocker infliximab has been proven to be
safe and effective in the treatment of both luminal
and fistulising Crohn’s disease, particularly when
used as maintenance therapy with infusions at fixed
intervals [50, 51]. This treatment is described in the
medical treatment chapter. Further advantages of
infliximab therapy include the steroid-sparing effect,
the decrease in concomitant anti-inflammatory med-
ication use (mesalazine, sulfadiazine), as well as the
reduction in hospitalisations and surgeries and the
improved quality of life. Some recent pilot studies
have reported the potential benefit of local injection
of infliximab for the treatment of perianal fistulae in
Crohn’s disease [52–54]. It seems that this method of
administration minimises the adverse effects associ-
ated with the systemic use of infliximab [55].

The treatment consists of a three-step procedure:
1. Removal of the seton.
2. Injection of anaesthetic (5 ml of lidocaine 1%

mixed with 3 ml of 8.4% bicarbonate solution).
3. Injection of infliximab (20 mg diluted in 10 ml of

physiologic solution) along the fistula tract and
around both orifices.
These injections are repeated every 4 weeks until

complete remission is reached and maintained.
Lichtiger reported nine patients with mild to moder-
ate perianal disease refractory to antibiotics, 6-mer-
captopurine or systemic infliximab. They were sub-
sequently treated with circumferential and intrafistu-
lae injections of infliximab at 1, 2 and 4 weeks. With-
in 4 weeks, complete healing of fistulae was observed
in 4/9 patients and a partial response in 3/9 patients,
whereas no response was observed in the remaining
2 patients [53]. Poggioli et al. [54] modified the tech-
nique by injecting infliximab at the internal and
external orifices and along the fistula tract in order to
allow the closure of the entire tract. Fifteen patients
in whom sepsis was not manageable using surgical or
medical therapy, were included in the study. Efficacy
was obtained in ten of fifteen patients after 3 to 12
injections and no major adverse effects were report-
ed. Local infliximab injection seems to be effective,
safe and feasible for the treatment of selected cases of
perianal Crohn’s disease. This treatment can thus
represent an alternative to either medical or surgical
therapies.

Fig. 7. Crohn’s disease fistulae with multiple seton drainage
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Glue Sealing Treatment

More recently, fibrin glue injection has also been
proposed as an alternative to classical methods of
surgical treatment for obtaining long-term healing
of Crohn’s anal fistulae [56]. The use of fibrin glues
in the treatment of fistulae-in-ano has been
described over the last 12 years. The results pub-
lished on this subject report success rates of up to
85% (Table 2) [57, 63]. The series studied in the lit-
erature so far have included only a very small num-
ber of patients suffering from inflammatory diseases
where this type of treatment gives rather poor suc-
cess rates [58, 60–63]. Several authors have therefore
concluded that the existence of a fistula complicat-
ing CD is a predictive factor for failure of fibrin glue
injection treatment. Vitton et al. included only CD
patients with anoperineal fistula tracts in an original
study [56]. After a long follow-up period of nearly
2 years, their report shows that more than half (57%)
of the 14 patients treated with this method were still
asymptomatic. The local fibrin glue injection method
has the obvious advantage of avoiding sphincter
complications. They concluded that, partly because
autologous fibrin glue was used, which seems to be
less effective than the heterologous form, the results
published to date on this method have not been very
encouraging when the patients were suffering from a
chronic inflammatory intestinal disease.

One-Stage Fistulotomy and Fistulectomy

Fistulotomy involves the deroofing or the laying
open of a fistulous tract along a probe. Fistulectomy
means excision of all the fistulous tract, granulation,
and dense fibrous tissue, creating larger wounds and
a greater separation of the ends of the sphincter,
which results in a longer healing time and increased

risk of incontinence. Fistulectomy and fistulotomy
are easy to perform in cases of perineal, intersphinc-
teric and low trans-sphincteric fistulae. If the fistu-
lous tract crosses the external sphincter, a lay-open
technique or fistulotomy results in some sphincter
damage, depending on the amount of sphincter
which is divided [64, 65].

After excision or incision of a fistulous tract, the
wound can be left open for healing by second inten-
tion. In some cases, a partial suture at the level of
the pectineal line and anoderm may achieve
haemostasis, speed up healing time and prevent an
anal key-hole deformity. The outer part of the exci-
sion is left open to ensure drainage. The wide inter-
study variability in success rates of surgery probably
depends on the non-homogeneity of the sample of
patients treated, but might also depend on the type
of fistula treated. Makowiec et al. [66] found the
healing rates after surgical treatment of low peri-
anal, transsphincteric and high perianal fistulae to
be 64, 40 and 33%, respectively. Moreover, absence
of active rectal Crohn’s disease decreased the recur-
rence rate and increased the probability of complete
healing. Due to the high incontinence rate and key-
hole deformity generated by these procedures, we
prefer to use the advancing flap technique in cases
of Crohn’s perineal fistulae, unless the fistulous
tract is quite distal.

Excision and Advancement Flap

When there is a high fistula, the primary tract across
the sphincters is excised and an advancement flap is
performed. This procedure consists of a conven-
tional fistulectomy, an opening of the intersphinc-
teric space through a partial excision of the internal
sphincter, occlusion of the former primary orifice of
the fistula and an advancement mucosal flap [67, 68].

Table 2. Use of biological glues in fistulae-in-ano

Reference N. of patients/ Success rate (%) N. of N. of
follow-up (months) CD patients successfully treated

CD patients

Hjortrup et al. [57] 23/31 74 0 –
Abel et al. [58] 10/12 60 3 0
Cintron et al. [59] 53/12 64 2 1
Venkatesh and
Ramanujam [60] 30/12 60 6 0 but 50%

improvement
Patrlj et al. [61] 69/28 74 0 –
Park et al. [62] 29/12 68 2 1
Sentovich [63] 20/10 85 4 3
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Technique

The first step consists of coring out the entire fistu-
lous tract from the external to the internal opening
(Fig. 8a). The intersphincteric space is curetted. The
gap through the external and internal sphincters is
closed by separate stitches of absorbable material
starting from the anal lumen (Fig. 8c). The mucosa
and anoderm, depending on the level of the tract, are
excised around the internal opening. A flap of mucosa
is undermined (Fig. 8b). The size of the flap must have
a base which is twice the width of the apex, but the
length should be as short as possible to reduce the risk
of ischemia. The flap is sutured to the lower edge of
the mucosa (Fig. 8d). The suture line must lie distal to
the previous muscle closure. The external wound is
left open. If the wound below the pectineal line cannot
be totally closed, the flap is sutured to the muscles
below the previous opening [69]. No stoma is neces-
sary. The external wound should be cleaned at least
twice daily with saline and some disinfectant solution.
This technique preserves a greater amount of sphinc-
ter than any other: it minimises scar formation,
avoids anatomic deformity such as keyhole deformity
and does not require any intestinal diversion. If a
recurrence of the fistula occurs, the procedure can be
repeated later. When the anorectal mucosa is mini-
mally inflamed and the Crohn’s disease is under con-
trol, with or without a reduced amount of steroids,
success rates from 40–60% can be expected [70–72].
In our experience of 42 patients treated with advanc-
ing flap technique, 23 patients (54.7%) were free of fis-

tula 1 year after the procedure. Functional results
confirm that this technique does not change the medi-
an maximal resting pressure nor the resting pressure
profile of the anal canal because the external sphinc-
ter is preserved and no keyhole deformity is created
[73]. After severe prior inflammation, extensive sub-
mucosal and even transmural fibrosis can make con-
struction of an advancement flap difficult. In some
complicated fistulae, the technique should not be the
primary treatment used. The situation should be sim-
plified by earlier surgery so that there is only a single
tract remaining. Finally, a previously drained supral-
evator fistula extending close to the rectal wall will not
leave enough residual tissue to support an advance-
ment flap. Using the flap technique in this situation
would lead to leakage at the suture and a recurrence
of the fistula.

Rectovaginal Fistulae

Rectovaginal fistulae occur in 3–10% of women with
Crohn’s disease [74, 75]. Most of these fistulae origi-
nate from an anterior rectal ulcer eroding into the
vagina, which usually occurs in the midportion of the
rectovaginal septum. These fistulae are the most diffi-
cult to treat and have a poor prognosis [76–78]. Less
commonly, these fistulae may arise from an infected
anal gland and they may travel superficially, through,
or above the sphincters. Bartholin’s abscesses may
also fistulise to the anorectum. This type of fistula car-
ries a poor prognosis [79]. Patients with rectovaginal

Fig. 8. Advancing flap tech-
nique. a Fistula tract is
cored out without sphinc-
ter division. b Excision of
the primary orifice and
removal of the entire tract.
c Liberation of a mucosal
flap and suture of the mus-
cular space. d Suture of the
mucosal flap
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fistulae typically present with benign symptoms and
severe incontinence and excoriation are rare. Instead,
these patients complain of intermittent vaginal dis-
charge or the passage of gas through the vagina [76].
The diagnosis of these fistulae may be difficult. The
best test can be done during rectoscopy by injecting
air into the rectum and verifying its passage into the
vagina. In some cases, examination should be done
under anaesthesia. The treatment options in these
cases are reduced, in our point of view, to the advanc-
ing flap technique described previously.

Results

From 1994 to 2004 we treated 672 patients with anal
fistulae, of whom 59 (8.8%) had Crohn’s disease. The
male-to-female ratio was found to be 0.31 in Crohn’s
disease and 2.48 in idiopathic fistulae. The mean age
of the Crohn’s patients was 34 and 45 years for the
idiopathic fistula patients. On average, the Crohn’s
patients had twice as many fistulae and they were
generally more complex and the proportion of recto-
vaginal fistulae was higher at 14.2% vs. 2%. The most
frequent operations used in idiopathic fistulae were
fistulotomy or fistulectomy (71.8%), advancing flap
(27.7%) and glue sealant (0.5%). In Crohn’s disease

the respective proportions of these three techniques
were fistulotomy (10.2%), advancing flap (71.2%)
and glue sealant (18.6%). The median failure rates
were quite different: idiopathic fistulae (8.7%) and
Crohn’s fistulae (40.5%). One must always be aware
that early success may be followed by later recur-
rence, so scrupulous follow-up is necessary. The
main reason for using the advancing flap technique is
to preserve the anal profile and to maintain conti-
nence. However, even if there is a recurrence, the
potentially long intervals without perineal sepsis are
a benefit to the patient in their own right. As a sum-
mary of our work in this chapter we propose a non-
exhaustive algorithm for the treatment of perineal
Crohn’s disease (Fig. 9).

Summary

Anorectal disorders affect many patients with Crohn’s
disease. Clinical manifestations range from asympto-
matic skin tags to severe, debilitating perineal
destruction and sepsis. Surgical management must be
conservative and must focus on draining septic foci if
present, preserving sphincter function and palliating
symptoms. Medical management has shown some
success in improving symptoms but has not yet been

Fig. 9. Algorithm for treat-
ment of perineal Crohn’s
disease



Surgical Treatment of Perineal Crohn’s Disease 227

able to ameliorate most perineal complaints quickly
with long lasting effects. Many new and exciting treat-
ment modalities are being investigated, and it is
hoped that more effective approaches to these com-
plex and difficult problems will be found.
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Introduction

Ulcerative colitis (UC) is a chronic inflammatory dis-
ease of the colon affecting mainly young people, with
a peak incidence between the ages of 10 and 40 years;
15% of patients are over the age of 60 at diagnosis. Its
incidence is approximately 10–20 per 100 000 per
year with a reported prevalence of 100–200 per 100
000 and is stable over time. The value of prevalence is
less reliable, but it is probably underestimated
because it implies an average disease duration of
10 years for a condition that is known to last for life
[1]. A hospital serving a population of 300 000 will
typically see 45–90 new cases per year and have 500
under follow-up.

Patients find symptoms of UC and CD embarrass-
ing and humiliating. Inflammatory bowel diseases
(IBD) can result in loss of education and difficulty in
gaining employment or insurance [2]. It can also
cause psychological problems, growth failure or a
retardation in the sexual development of young peo-
ple. Medical treatments with corticosteroids or
immunosuppressants may cause major health prob-
lems, and surgery may result in complications such
as impotence or intestinal failure. There is only a
small increase in mortality for both UC (hazard ratio
1.44) and CD (hazard ratio 1.73), largely dependent
on age and extension of the disease [3]. However,
even if some patients have only functional symptoms
(which are not in themselves an indication to poten-
tiate the treatment and which may benefit from
symptomatic drugs such anti-diarrheals, anti-spas-
modics or fibres), the impact of IBD on society is dis-
proportionately high, as presentation often occurs at
a young age and has a potential to cause lifelong ill-
ness.

These considerations explain the peculiar expecta-
tions that patients with inflammatory bowel diseases
have concerning both the pharmacological treatment
and the overall clinical management. These consider-
ations and their rationale have been summarised in
recent clinical guidelines by the British Society of
Gastroenterology, and reported in Table 1 [4].

Therapy

The peculiar expectations of patients and the need of
a complex multidisciplinary approach to these
patients, support the referral of patients to units with
specific competence in this field. Therapy for IBD is a
rapidly evolving field with many new biological
agents under investigation that are likely to change
therapeutic strategies radically in the next decade.
We will try to summarise recent evidence concerning
the effect of the drugs and some warnings recently
outlined.

Aminosalicylates

Aminosalicylates act on epithelial cells via a variety
of mechanisms to moderate the release of lipid medi-
ators, cytokines and reactive oxygen species. These
drugs are available as oral tablets, sachets or suspen-
sion, liquid or foam enemas, or suppositories. Differ-
ent formulations deliver millimolar concentrations
to the gut lumen. Oral forms include:
– pH dependent release/resin coated mesalazine;
– time controlled release mesalazine;
– Delivery by carrier molecules, releasing 5-ASA

after splitting by bacterial enzymes in the large
intestine (sulfasalazine, olsalazine, balsalazide).

Mesalazine has been recommended both for induc-
ing and for maintaining remission.

Induction of Remission

Sutherland et al. [5, 6], in a meta-analysis of con-
trolled trials, observed that 5-ASA was superior to
placebo in active colitis (OR for maintaining remis-
sion 2). The same Authors, in an update of the afore-
mentioned meta-analysis, confirmed that 5-ASA was
superior to placebo for all outcome variables (glob-
al/clinical remission, global/clinical improvement,
endoscopic remission or improvement).

When 5-ASA was compared to sulfasalazine, there
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were no differences for all the endpoints, but there
was a tendency for a greater efficacy and lower side
effects of 5-ASA preparations over sulfasalazine [5].
It was concluded that for their higher cost, 5-ASA
preparations should be reserved for selected groups
such as sulfasalazine-intolerant patients or men con-
cerned about infertility.

The best dosage of mesalazine for inducing remis-
sion remains open to debate. Higher doses seem to
produce better results, doses below 2 g/day did not
show any benefit over placebo [5]. Disease extension
does not influence the response to therapy in that
similar responses are found in pancolitis and distal
colitis [7].

Few data are available on the different outcomes
concerning the efficacy of various 5-ASA formula-
tions. Only a single study suggested that balsalazide
induces more rapid clinical remission with less
adverse effects compared to a pH-dependent formu-
lation of mesalazine [8], but this requires confirma-
tion. On the other hand, olsalazine was not superior
to an enteric-coated mesalazine in inducing endo-
scopic remissions [9].

Maintenance

Four out of six studies demonstrated that 5-ASA is
superior to placebo in remission maintenance at
6–12 months [10–15]. In a meta-analysis of ran-
domised, double-blinded, placebo-controlled trials
with a duration of at least 6 months, 5-ASA was able
to halve the number of relapses compared to placebo,

with a number needed to treat of 6 to prevent one
relapse [6]. Sulfasalazine and 5-ASA have similar effi-
cacy in long-term maintenance remission and the
choice among the drugs should be based on factors
such as cost or tolerance. For maintenance therapy,
doses of 5-ASA ranged between 2 to 4.4 g/day. In the
acute phase, while disease extension did not influ-
ence the efficacy in maintaining remission [16], no
information exists on the different effects of various
ASA formulations.

Topical Therapy

Topical mesalazine is an effective alternative to
steroids enemas during the acute-phases of left-sided
colitis [17–24]. In two recent meta-analyses, rectal 5-
ASA was superior to rectal steroids in inducing clini-
cal, endoscopic and histologic improvement [25, 26].

Mesalazine enemas were as effective as oral sul-
fasalazine but with fewer adverse effects in left-sided
mild/moderate UC [27]. The drug induced remission
in a duration-dependent but not in a dose-dependent
way [26].

In a recent comparison of the use of these old
drugs according to international guidelines in IBD
patients, it was concluded that (1) 64% of patients
received suboptimal dosages of oral 5-ASA, despite
the evidence that their efficacy is dose-related; (2)
topical aminosalicylates were not used in 75% of
patients with distal colitis, despite the evidence that
combined oral and topical therapy is more effective
than systemic therapy alone [28, 29].

Table 1. Expectations expressed by members of the British National Association of Colitis and Crohn’s Disease for their
medical management

Before diagnosis
– Rapid access to hospital investigation
– Referral to a hospital that has a gastroenterologist specialised in IBD

At diagnosis
Availability of suitable written information and audio-visual material
Information about patient support groups and sources of help
Opportunity to meet non-medical members of staff, such as a clinical nurse specialist or medical social worker
familiar with IBD

Hospital management
Sufficient information to make a rational personal choice about treatment options
Close integration of medical and surgical management
Straightforward access to support services, including dieticians, psychological support, and social workers
Clearly stated management plans on discharge with well defined roles and responsibilities

Outpatient management
Continuity of care, both in hospital and in primary care
Patients dislike seeing different individuals at each visit
A system that allows a choice about appropriate long term follow up
Direct telephone access
Attention to physical, emotional, and quality of life issues
Help with problems related to insurance, employment, or social security



Medical Treatment of Ulcerative Colitis 231

Adverse Effects of Aminosalycilates

Mild side effects of sulfasalazine (mainly headache,
nausea, epigastric pain, and diarrhoea) occur in
10–45% of patients, whereas serious idiosyncratic
reactions (including Stevens Johnson syndrome,
pancreatitis, agranulocytosis, or alveolitis) are rare.
These reactions are mainly associated with the
sulphonamidic part of the molecule, which explains
why mesalazine or olsalazine are associated with a
frequency of adverse events (diarrhoea, headache,
nausea, and rash, bloody diarrhoea) similar to place-
bo [30, 31]. No comparison between balsalazide and
placebo has been published, but adverse events are
lower than with sulfasalazine [31]. A population
based study found that renal derangement (intersti-
tial nephritis and nephrotic syndrome) is associated
with disease severity rather than with dosage or type
of mesalazine and that, in any case, the risk is only
marginally increased (OR 1.60 vs. normal) [32].
Patients with pre-existing renal impairment or using
other potentially nephrotoxic drugs, should have
renal function monitored during 5-ASA therapy.

Corticosteroids

Corticosteroids are potent anti-inflammatory agents
for moderate to severe relapses of both UC and CD.
They have no role in maintenance therapy for either
disease. They act through inhibition of several
inflammatory pathways via the suppression of inter-
leukin transcription, induction of IkB (an inhibitor
of the NFkB complex), suppression of the arachidon-
ic acid metabolism and stimulation of apoptosis of
lymphocytes within the lamina propria of the gut.
Many strategies attempt to maximise their topical
effects, while limiting systemic side effects. As for
example, budesonide is a poorly absorbed corticos-
teroid with limited bioavailability and extensive first-
pass metabolism which reduces its systemic toxicity
in ileocecal CD or UC.

Efficacy for Active UC

Trials are all over 30 years old, but results are consis-
tent: oral prednisolone (starting at 40 mg daily)
induced remission in 77% of 118 patients with mild
to moderate disease within 2 weeks, compared with
48% treated with 8 g/day sulfasalazine. A combina-
tion of oral and rectal steroids is better than either
alone. Adverse events are more frequent with a dose
of 60 mg/day compared with 40 mg/day, without
added benefit; doses of prednisolone of 15 mg/day

are ineffective for active disease. The optimal dose
for “outpatient” management of acute UC appears to
be 40 mg.

Efficacy should be balanced against side effects,
but decisive treatment of active disease in conjunc-
tion with a strategy for complete withdrawal of
steroids is often appreciated by patients suffering
miserable symptoms. Regimens of steroid therapy
vary among centres. A standard weaning strategy
helps to identify patients who relapse rapidly or do
not respond and need adjunctive therapy with thiop-
urines or hospital admission [4].

Adverse Effects of Steroids

Three broad groups can be identified, although 50%
of patients report no adverse event. Early effects are
mainly due to high doses and include cosmetic
effects (acne, moon face, oedema), sleep and mood
disturbance, dyspepsia, or glucose intolerance.
Effects associated with prolonged use (usually
12 weeks) include posterior subcapsular cataracts,
osteoporosis, osteonecrosis of the femoral head,
myopathy, and susceptibility to infections. Effects
during withdrawal include acute adrenal insufficien-
cy (from sudden cessation), a syndrome of myalgia,
malaise, and arthralgia (similar to recrudescence of
UC), or raised intracranial pressure. Complete
steroid withdrawal is facilitated by early introduction
of azathioprine, adjuvant nutritional therapy, or
timely surgery.

One of the most frequent mistakes in the therapy
of UC is the prolonged use of steroids (effective only
in inducing clinical remission but not in mainte-
nance). There is no excuse either for using them
repeatedly for either frequent relapses, either for
fruitless attempts at tapering them or for continuing
them at homeopathic doses to maintain remission.
Steroids are neither safe nor effective in any of these
situations. Corticosteroids are often used for an
excessive duration even in patients with mild disease
without a clear “exit” strategy, utilising alternative
drugs to maintain remission. The standard of prac-
tice worldwide is currently to maintain long-term
remissions with either a high-dose of 5-ASAs, anti-
metabolites, anti-TNF drugs, or even surgery, rather
than with long-term or frequently repeated steroids
[29].

Immunomodulators

Purine anti-metabolites inhibit ribonucleotide syn-
thesis, but the mechanism of immunomodulation is
carried out by inducing T-cell apoptosis. Azathio-
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prine (AZA) is metabolised to 6-mercaptopurine (6-
MP) and subsequently to 6-thioguanine nucleotides.
Thioguanine has been used for treatment of IBD, but
caution is appropriate because of potential hepato-
toxicity.

Maintenance of Remission

Despite the general acceptance of these drugs in UC,
there are few randomised controlled trials (RCT)
evaluating the efficacy of AZA and 6-MP. This is
mainly due to the fact that researchers must adjust
the dosage of the drugs to their haematological
effects, which makes the maintenance of blindness
difficult. The first trials in the seventies showed a
steroid-sparing effect, but not an improvement in
disease activity [33–34].

In a large and long-term retrospective clinical sur-
vey, AZA was significantly more effective in inducing
remissions in patients with UC compared with CD
(87% vs. 64%) [35]. This was also true in a recent
prospective, randomised, controlled study on the
efficacy and safety of AZA and 5-ASA in inducing
remission in steroid dependent UC [36]. Seventy-two
patients were randomised to receive AZA
2 mg/kg/day or oral 5-ASA 3.2 g/day, for a 6-month
period. At the beginning, all patients were taking 40
mg of prednisolone, which was gradually tapered
according to the clinical improvement. Endoscopic
and clinical remission was achieved in 19 of 36 AZA
patients compared to 7 of 36 in the 5-ASA group.
Four AZA and 3 5-ASA patients underwent colecto-
my. Significantly more AZA than 5-ASA patients
complained of mild to moderate adverse events.

Patients with UC in whom remission was induced
by AZA benefited from maintenance treatment, since
withdrawal of therapy doubled the relapse rate [37];
moreover, AZA is effective in avoiding colectomy in
steroid-dependent or steroid-resistant UC [38].

Pharmocodynamics

AZA is a prodrug that is rapidly cleaved in the liver
by glutathione-S-transferase to 6-MP. This active
component is metabolised in the liver and in the gut
by one of three enzymes: (1) thiopurin-S-methyl-
transferase (TPMT), (2) xanthine-oxidase, (3) hypox-
anthine-guanine-phosphoryl transferase.

Side Effects of Immunosuppressants

AZA and 6-MP inhibits the proliferation of T and B
lymphocytes, thereby reducing cytotoxic T cells and

plasma cells. During AZA or 6MP, 6-thioguanine
nucleotides accumulate slowly in tissues, probably
accounting for the protracted action of these drugs
upon their suspension. This intracellular accumula-
tion of 6-thioguanine nucleotides is responsible for
the cytotoxic effects of these drugs by the inhibition
of purine synthesis, nucleotide interconversions,
DNA and RNA synthesis and chromosomal replica-
tion. Measurements of erythrocyte 6-thioguanine
may be helpful in optimising the dose of AZA/6-MP
for a clinical response without myelosuppressive
effects.

In has been suggested that leukaemic patients
deficient in TPMT are at increased risk of myelotox-
icity [39], but this does not necessarily apply to IBD.
In one study, 31 of 41 IBD patients with AZA-induced
myelosuppression did not carry a TPMT mutation.
Evidence that TPMT activity predicts other side
effects or outcome is limited, and so far, it cannot be
recommended as a prerequisite to therapy [40].

AZA should be introduced at a low dose,
0.5–1.5 mg/kg daily, and increased gradually within
2 weeks to 2.5 mg/kg daily. Blood monitoring
(haematology and liver function tests) should be per-
formed weekly until the maintenance dose is
reached, and monthly thereafter. The equivalent dose
of 6-MP is initially 0.25–0.5 mg/kg daily, increasing
to 1.0–1.5 mg/kg daily. If white blood cells decrease
below 3 000/mm3 or platelets below 120 000/mm3, the
drug should be discontinued or the dose reduced
until these parameters normalise. Furthermore, if
liver biochemistry (and/or serum amylase) exceeds
more than 50% of the upper normal limit, AZA/6MP
should be discontinued, and then cautiously reintro-
duced.

Both AZA and 6-MP are considered slow-acting
drugs, with an effect expected after 12–17 weeks. A
recent study suggests that AZA works faster than pre-
viously believed, showing effects after 4 weeks [41].
In any case, for their slow onset of action, these drugs
have no place as a monotherapy in acute relapses of
UC. Allopurinol blocks the metabolism of 6-MP by
the inhibition of xanthine-oxidase, so that patients
on allopurinol should receive half doses of AZA/6-
MP.

Side-effects of immunosuppressants can be cate-
gorised as (1) bone-marrow suppression, 2) short-
term effects and 3) long-term effects. The side-effects
occur in about 10–15% of patients with IBD and are
either dose-dependent (bone marrow suppression)
or idiosyncrasic (pancreatitis, allergic reactions or
hepatitis).

Severe leukopenia, although rare (around 3%),
may develop suddenly and unpredictably in between
blood tests, even during long-term treatment. Side
effects detected with short-term use often occur with-
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in the first week of treatment and include pancreati-
tis (3.3% of patients), allergic reactions including
rash, idiosyncratic hepatitis with cytonecrosis,
cholestasis or insidious onset of liver dysfunction
(3.3%) and infections (7.4%). Pancreatitis resolves
upon drug withdrawal but recurs on retreatment,
which precludes the use of either AZA or 6MP.

Some 5–10% of patients stop treatment on their
own mainly during the first month. Nausea, vomiting
and malaise are the most common problems espe-
cially if the dose is increased too fast. Infections are
the theoretical risk of the long-term use of these
agents, but their incidence is not higher than with
high-dose prednisolone.

In patients on long-term immunosuppressants
one may expect an increase incidence of neoplastic
diseases. Actually, a prospective study of 1 349 non-
transplant patients receiving AZA, including 280
patients with IBD, showed a significant increase in
non-Hodgkin’s lymphoma, squamous cell carcinoma
and other tumours (overall risk increased by a factor
of 1.6) [42]. In contrast, reports from St Mark’s Hos-
pital (755 patients) and Oxford (2 205 patients)
showed a risk of neoplasia comparable with the gen-
eral population, but after a treatment of only 1 year
[43, 44].

A recent meta-analysis found a fourfold increase
risk of lymphoma in IBD patients on azathioprine/6-
MP possibly as a result of the drugs, the severity of
the disease, or a combination of the two [45]. In any
case, decision analysis suggests that in IBD, the ben-
efits of AZA outweigh the risk of lymphoma [46, 47].

The main mistake in the use of anti-metabolites is
probably undertreatment [29]. Three forms of
undertreatment are still rampant. The first is waiting
too long to introduce these agents. One relapse noted
during or soon after an attempted steroid withdraw-
al is an indication for the introduction of anti-
metabolites. Likewise, neither cyclosporine nor
infliximab should be used without a previous intro-
duction of anti-metabolites in the expectation that
they will be needed over the long-term.

The second mistake is underdosing. The habit of
administering 6-MP or azathioprine at a fixed dosage
of 50 mg/day should have long been abandoned. A
reasonable starting dose of 6-MP is 1.5 mg/kg/day
and of azathioprine 2.5–3 mg/kg/day. Even more
important, is not giving up with these drugs until
being sure that they have been administered at the
maximal doses. By definition, the dose has been
pushed up enough either when success is achieved
or when mild leukopenia has occurred (WBC in the
3 000–4 000/mm3 range). If there is uncertainty about
efficacy, adsorption, or adherence, additional infor-
mation can be gained by looking for a substantial
increase in MCV or by measuring drug metabolites.

The last mistake is an early suspension of the drug.
No “safe” number of years has been established after
which these medications can be withdrawn without
the risk of relapse. Moreover, it is of critical impor-
tance not to suspend 6-MP or azathioprine during
pregnancy. Safety in pregnancy has been unequivo-
cally established via published experience [48].
Indeed, the risk to pregnancy is infinitely greater
from relapse of disease than from adverse effect of
treatment.

Methotrexate (MTX)

Conflicting results are available on the efficacy of
MTX in UC. In an early RCT, no significant differ-
ences were found between oral MTX (12.5 mg/week)
and placebo at 9 months in 67 UC patients [49]. In
another RCT, MTX (15 mg/week) was as effective as
6-MP (1.5 mg/kg/day) and 5-ASA (3 g/day), but less
effective in maintaining remission in steroid-
dependent UC patients. A dose of subcutaneous MTX
at 15 and 25 mg/week showed a similar efficacy in
inducing remission [50].

It is often accepted that MTX is more effective in
Crohn’s disease than in UC. However, in a recent ret-
rospective study on 22 UC and 48 CD patients treat-
ed with MTX (orally or i.m.) with a mean mainte-
nance dose of 20 mg/week, remission was achieved in
34 of 55 patients who completed more than 3 months
of treatment. Treatment was equally effective for
Crohn’s disease and UC. Life-table analysis showed
that the chances of remaining in remission at 12, 24
and 36 months of treatment were 90, 73 and 51%,
respectively [51].

Side Effects

Measurement of full blood count and liver function
tests are advisable before and within 4 weeks of start-
ing therapy, then monthly thereafter. Early toxicity
from methotrexate is primarily gastrointestinal (nau-
sea, vomiting, diarrhoea, and stomatitis) and may be
limited by 5 mg of folic acid the day following MTX
injection. Treatment is discontinued in 10–18% of
patients because of side effects. The principal con-
cerns are hepatotoxicity and pneumonitis. A study of
liver biopsies in IBD patients taking MTX showed
mild histological abnormalities despite cumulative
doses of up to 5.4 grams. Surveillance liver biopsy is
not warranted, but if the transaminases increase to
more than twice the upper normal limit, it is sensible
to withhold MTX until it returns to normal before a
retrial of the drug [52]. The prevalence of pneumoni-
tis has been estimated at 2–3 cases per 100 patient



234 F. De Iorio, L. Benini, N. Tacchella, I. Vantini

years of exposure, but even large series have not
reported any case. The main concern with this drug
is its teratogenicity, which limits its use in fertile
patients.

Cyclosporin

Cyclosporin (CyA) is an inhibitor of calcineurin, pre-
venting clonal expansion of T-cell subsets. It has a
rapid onset of action and is effective in the manage-
ment of severe UC which failed to improve from the
intensive steroidal therapy. Several uncontrolled
studies and a few controlled studies of intravenous
cyclosporine in patients with severe UC are available.
Lichtiger et al. reported on 20 patients, 9 randomized
to placebo and 11 to CyA, in continuous infusion, in
addition to steroids for up to 14 days. Nine out of 11
patients on CyA responded after a mean period of
7 days compared with none on placebo. Responders
continued on oral CyA 8 mg/kg/day and, at 6 months,
5 out of 11 maintained remission [53].

When used as a monotherapy (continuous infu-
sion of either CyA 4 mg/kg/day or methylpred-
nisolone 40 mg/day), a response at 8 days was
obtained in 9 out of 14 of CyA vs. 8 out of 15 of
methylprednisolone. Responders were slowly
switched to AZA maintenance. At 12 months, 7 out of
9 patients initially treated with CyA maintained
remission compared with 3 out of 8 with steroids.
[54].

In a further study, 30 patients were randomised to
monotherapy with CyA 4 mg/kg/day i.v. or CyA i.v in
combination with methylprednisolone 1 mg/kg/day.
At 7 days, a complete remission was obtained in 10
out of 15 on CyA vs. 14 out of 15 on the combination
therapy [55]. While 2 and 4 mg of the drug show the
same efficacy, topical treatment is not effective [56,
57].

Intravenous CyA is rapidly effective as a salvage
therapy for patients with refractory colitis, who
would otherwise face colectomy, but its use is con-
troversial because of toxicity and its high long-term
failure rate. There is now a trend to use CyA earlier to
improve outcome. To do so, early predictors of
steroid failure are needed [58–59]. For its rapid onset
of action, CyA can be considered as a “bridge” to
maintenance therapy with immunomodulators and
only rarely should be continued for more than
3–6 months.

In a recent Cochrane Review, it was concluded
that there is limited evidence that CyA is more effec-
tive than standard treatment alone in preventing
colectomy in severe UC, even if its beneficial effect
cannot be excluded due to the small sample size [60].
The possible efficacy of CyA in these severe cases has

to be weighed against possible side effects. Minor
side effects occur in 31–51%, including tremor,
paresthesias, malaise, headache, abnormal liver func-
tion, gingival hyperplasia, and hirsutism. Major com-
plications are renal insufficiency (23%), infections
(20%), seizures (3%), death (2%) and anaphylaxis
(1%) [61].

The risk of seizures is increased in patients on
intravenous CyA with serum cholesterol less than
120 mg/dl and serum magnesium less than 1.5 mg/dl.
Oral therapy is an alternative in these circumstances
[62]. Using prophylaxis against Pneumocystis carinii
pneumonia is an individual decision dependent on
nutritional state, concomitant immunomodulator
therapy, and duration of therapy, but other oppor-
tunistic infections (for example, Aspergillus sp.) may
be as common.

Tacrolimus

Tacrolimus (FK 506), a macrolide immunosuppres-
sant, acts by blocking the enzyme calcineurin which
interrupts the signal transduction pathway in the T-
cell. It is 10 to 100-fold more potent in inhibiting
lymphocyte activation in vitro than CyA, and its
intestinal absorption is more reliable even in the
presence of gastrointestinal disease. This drug, which
is expensive and rather toxic, may be effective in a
subset of patients with severe disease, steroid resist-
ant or intolerant [63–65].

Infliximab

Infliximab (IFX) (Remicade) is a chimeric anti-TNF
monoclonal antibody with potent anti-inflammatory
effects, possibly dependent on apoptosis of inflam-
matory cells, which has become the best choice in
both active and fistulising CD unresponsive to stan-
dard therapy. 

Additionally, TNA-α plays a crucial role in the
inflammatory process in UC. In this disease, high
levels of TNF-α are mainly found in the superficial
colonic layers, as opposed to CD, where it is found
deeper in the mucosa or submucosa. Normally the
inflammatory response to TNF-α is counterbalanced
by inhibitors, and there is evidence that the produc-
tion of TNF-α inhibitors is down-regulated in IBD.

It has been shown that TNF-α blocking agents
probably do not act by binding and inactivating TNF-
α, but rather by inducing the apoptosis of TNF-
expressing inflammatory cells, as proven by the inef-
ficacy of etanercept. Resistance to apoptosis has been
shown in both CD and UC, but with different mecha-
nisms. The defect in CD occurs in the mitochondrial
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pathway of apoptosis (imbalance of mitochondrial
bcl-2 bax), whereas in UC it derives from the overex-
pression of FLICE-inhibitory protein (FLIP) and
impairment of the caspase mediated apoptosis.

These data support the use of IFX in UC, mainly in
steroid-refractory or severely ill patients. Open trials
on such patients suggested an effect in 50–75% of
cases, which was maintained long-term in 25% of
cases [66–68]. Concomitant use of anti-metabolites
was associated with a lower rate of relapse.

Recently, two large multicentre placebo-con-
trolled studies—Active Ulcerative Colitis 1 and 2
(ACT 1 and 2)—evaluated the efficacy of IFX for
induction and maintenance of remission in UC
patients [69]. Three hundred and sixty-four patients
with moderate to severe active UC according to the
Mayo Index despite concurrent medications (corti-
costeroids alone or in combination with AZA/6-MP,
in ACT 1, or with AZA/6-MP and 5-ASA in ACT 2),
were randomised to receive placebo or IFX 5 mg/kg
or 10 mg/kg intravenously at weeks 0, 2 and then
every 8 weeks through week 46 (in ACT 1) or week 22
(in ACT2). In both studies, a clinical response was
obtained in 69% of IFX 5 mg and 61–69% IFX 10 mg,
compared to 29–37% in the placebo group, with no
difference between patients who are or are not
steroid-refractory. At week 30 in both studies, IFX
patients were more likely to have a clinical response
than controls, and showed a clear steroid-sparing
effect. In fact, while at baseline, 56% of patients were
on steroids, by week 30, 22% of them discontinued
steroids while maintaining remission. Long-term
studies will clarify whether these promising results
and the cost-effectiveness of this medical approach in
avoiding colectomy will be maintained over the
years.

Other Approaches

Interferon-β

Immunomodulatory therapy with interferon-beta
(IFN-β) might represent a new strategy in UC due to
the divergent effects of this cytokine on the immuno-
logical and inflammatory process. IFN-β produces an
anti-inflammatory effect by inhibiting the produc-
tion of IFN-γ and TNF-α and by antagonising early
events in the IFN-γ signalling pathway. In addition,
IFN-β increases the expression of anti-inflammatory
cytokine IL-10 and enhances T suppressor and NK
cell activity.

A pilot-study investigated whether IFN-β could
induce clinical remission in 25 patients with steroid-
refractory UC. Patients were treated with 0.5 MIU
human IFN-β i.v. (n=18) or 1MIU recombinant IFN-

β s.c. (n=7). Maintenance treatment was carried out
for 52±78.8 weeks, 3 times a week. Twenty-two
patients entered remission with a mean time to
response of 3 weeks and a mean duration of remis-
sion of 13 weeks [70]. However, in two subsequent
larger trials, no differences were observed between
IFN-β and placebo [71–72].

Antibodies Anti-Integrin

A therapeutic approach in UC could be the inhibition
of migration of leukocytes into the inflamed intestine
by blocking cellular adhesion molecules. The α4β7
integrin is primarily involved in the recruitment of
leukocytes in the gut; it is present on the cell surface
of a small population of circulating T lymphocytes.
Its major ligand is mucosal-addressin-cell adhesion
molecule 1, selectively expressed on the endothelium
of the intestinal vasculature especially in the
inflamed bowel. MLN02 is a monoclonal antibody
that specifically recognises the α4β7 heterodimer.

Its efficacy in UC was recently assessed in a multi-
centre double-blind placebo-controlled trial [73]. A
clinical improvement was observed in 66% of
patients on 0.5 mg/kg/day of MLN02, in 53% on
2 mg/kg/day of MLN02 and in 33% on placebo. The
role of MLN02 in clinical practice needs to be care-
fully evaluated to define its safety profile. In fact,
natalizumab, a similar drug that interrupts leukocyte
homing through the blockade of the α4β1 integrin,
reduced immune surveillance in the brain with sub-
sequent reactivation of the JC virus. This led to pro-
gressive multifocal leuko-encephalopathy, invariably
fatal, in three patients and the drug was withdrawn
from the market [74].

Leukocytapheresis

Accumulating evidence suggests that an abnormal T-
cell-specific immune response to host flora may be a
driving force in abnormal inflammation in UC. There
is also reasonable consensus that the intestinal
epithelium in patients with UC is dominated by
leukocytes, macrophages and CD4+ lymphocytes
with a T-helper 2 phenotype. Recruitment of these
inflammatory cells from the systemic circulation into
the intestinal epithelium may be a critical step in the
amplification of the inflammatory response. Each
cell can generate pro-inflammatory mediators such
as cytokines, chemokines, growth factors and nitric
oxide radicals which will deteriorate inflamed epithe-
lium. Leukocytapheresis (LCAP) is a therapy based
on a selective removal of leukocytes from systemic
circulation, obtained by the passage of blood either



236 F. De Iorio, L. Benini, N. Tacchella, I. Vantini

through a column or through a filter. So far, this form
of therapy has mainly been studied in Japan. Recent
studies demonstrated that LCAP might be useful for
active Crohn’s disease and UC after failure of con-
ventional drug treatments.

In an early study, the effect of LCAP on maintain-
ing remission was evaluated in steroid-refractory UC
after induction of remission with the same therapeu-
tic procedure. Via induction-LCAP, six patients
reached complete remission and one reached partial
remission and was then treated with maintenance-
LCAP. Four of them were maintained in remission
without steroid treatment over 12 months. Recur-
rence was observed in three patients 3–6 months
after the beginning of maintenance, and two of them
re-entered remission by re-induction. One patient
then presented a second recurrence and underwent a
total colectomy [75].

Sakata et al. evaluated 51 UC patients with severe
or moderate disease, who failed to respond to con-
ventional therapy. Thirty-three patients went into
complete remission after the first induction therapy
with significant improvement of the activity score.
Ten of them relapsed, but 21 maintained remission
with LCAP maintenance [76].

In another study [77], 60 UC patients on sul-
fasalazine for at least 8 weeks prior to the treatment
received a total of 10 sessions of LCAP therapy (once
or twice a week). Most patients were also on pred-
nisolone at entry, and had steroids tapered or dis-
continued during the study depending on the level of
improvement. Fifty patients responded to therapy, 14
by achieving a complete remission, with no serious
adverse effects.

The endoscopic severity scores were markedly
improved in 22 of 46 patients and 68% of steroid-
dependent cases could stop steroids. The average
dose of steroid after 10 sessions decreased from 15.3
to 3.6 mg/day. In terms of symptom activity, LCAP is
more effective in patients who during the course of
their disease had received a low cumulative dosage of
steroids. There was a highly significant association
between symptomatic improvement of diarrhoea,
abdominal pain and rectal bleeding and duration of
apheresis or number of sessions per week. Five of the
non-responders to LCAP improved with convention-
al therapy, the other five underwent elective colecto-
my. No additional maintenance therapy was provid-
ed. The improvement continued for a mean duration
of 199 days (range: 21–614). The time to relapse was
negatively correlated with endoscopic and histologic
findings and the cumulative dosage of steroids. Fur-
ther studies will clarify whether this approach will
also prove cost-effective in Western populations.

Conclusions

Many different and evolving approaches are available
for the treatment of ulcerative colitis. A comprehen-
sive treatment that includes not just the disease but
also the patient (often severely debilitated by a life-
long disease, in a proportion of cases refractory to
standard treatments) and an effective patient-doctor
alliance may improve the overall results.
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Introduction

Surgery continues to play a major role in the man-
agement of ulcerative colitis because it may save the
patient’s life, eliminate the long-term risk of cancer,
and most importantly, eradicate the disease. Surgical
treatment of ulcerative colitis still remains a chal-
lenge for the surgeon despite growing knowledge
about the disease and advanced surgical techniques.
Optimal timing for surgery is the mainstay of a good
outcome and is as important as the quality of sur-
gery. Although as many as one third of patients with
ulcerative colitis require at least one surgical proce-
dure to address complications derived from their dis-
ease, the decision in favour of a surgical approach
and its timing is rarely an easy one. It is estimated
that approximately 30% of patients with ulcerative
colitis will undergo colectomy during the course of
the disease [1]. All indications for surgical treatment
of ulcerative colitis can be divided into two major
types: those requiring emergency surgery and those
requiring elective operation. 

Indications for Emergency Surgery

Emergency surgery in ulcerative colitis is indicated in
cases when life-treating complications occur during
the course of the disease. It is of paramount signifi-
cance to stress the value of well-timed surgical treat-
ment since in many cases appropriate indications
(Table 1) and timely operation can save the patient’s
life.

Massive Haemorrhage

Massive haemorrhage is rarely an indication for
emergency colectomy. Severe, life-treating haemor-
rhage occurs in 0–4.5% of patients with ulcerative
colitis and it accounts for approximately 10% of all
emergency colectomies performed due to ulcerative
colitis [2]. The clinician should recognise potentially
severe, massive bleeding and undertake appropriate
measures in a timely fashion because a haemorrhage
is one of the indications of the disease and can be eas-
ily underestimated. It is of paramount importance to
distinguish a slow but persistent haemorrhage from
severe bleeding with rapidly circulating volume loss.
Haemorrhage with anaemia <6 g/dl, requiring 4–6
units of packed red cells, or haemorrhage with shock
resistant to resuscitation should prompt emergency
colectomy.

Since the bleeding is a marker of the severity of the
disease, the clinician should be aware that the
patient’s life is not jeopardised only by the bleeding
itself but by the severe underlying disease. Massive
haemorrhage is often associated with concomitant
toxic megacolon [2]. Many of these patients are or
were using an immunosuppressive therapy that
could further increase the risk. Sometimes paramed-
ical reasons like reserves of blood in the blood bank,
surgical facilities, etc., can also influence the decision
for operative treatment. In any case, the clinician,
erroneously believing that the bleeding will sponta-
neously cease, should not prolong medical treatment
indefinitely. There are some reports of successfully
managed severe bleeding in ulcerative colitis using a
highly selective transcatheter embolisation [3]. This
procedure is suggested as an alternative therapeutic
approach in selected cases. Despite this successful
but sporadic attempt, emergency proctocolectomy is
currently advocated as the only reliable treatment.
The alternative approach could be emergency colec-
tomy without proctectomy. This alternative has the
advantages of being a more simple procedure that
can be performed in emergency settings by a less

Indications for Surgical Treatment of Ulcerative Colitis
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Table 1. Indications for emergency surgery in ulcerative
colitis

• Massive haemorrhage
• Fulminant colitis 
• Toxic megacolon
• Perforation
• Obstruction
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experienced surgeon and is less traumatic for the
patient. It should be remembered, however, that total
colectomy without proctectomy may not succeed in
arresting the bleeding and, due to continued haem-
orrhage from the preserved rectum, subsequent
proctectomy may be warranted in as much as 12% of
cases [2]. Severe haemorrhage is a result of intense
vascular congestion, erosion and ulceration through
mucosa and submucosa. During an operation, it is
necessary to resect the area of ulcerated bowel. The
surgeon should make the decision, taking into
account his experience with colorectal procedures,
the condition of the patient and the endoscopic
appearance of rectal mucosa. If he has a lack of expe-
rience, or the patient is in a poor condition, he

should probably choose total colectomy without
proctectomy as a first-line treatment. Probably the
risk of continued bleeding from the rectal stump can
be minimised by ligation of the superior haemor-
rhoidal artery and vein during colectomy. If the
bleeding persists from the rectal stump, it could be
managed with rectal washouts with adrenaline chlo-
ride in saline solution[4] at 4–6 °C or with rectal pack-
ings. In case of continued bleeding despite rectal
washouts and packings, proctectomy should be per-
formed without hesitation. In this circumstance, the
anal canal and pelvic floor should always be pre-
served. Specific procedures and management of
acute severe bleeding in ulcerative colitis are present-
ed in Figura 1.

Fig. 1. Management of
severe bleeding in ulcera-
tive colitis
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Fulminant Colitis

Fulminant colitis represents transmural extension of
inflammation to the serosa and is manifested by
abdominal tenderness in addition to systemic toxici-
ty. Fulminant colitis with acute abdomen occurs in
approximately 10% of patients with ulcerative colitis
[5]. A definition of fulminant colitis is not equally
accepted and lacks uniformity. To date, severity of
the disease is based upon a composite of clinical and
endoscopic criteria but no single system has been
accepted. Truelove and Witts [6] criteria remain the
most commonly used estimate of severity of the dis-
ease in clinical practice. According to this criteria,
fulminant colitis is suspected when there is more
than 10 stools per day, continuous rectal bleeding,
anaemia requiring transfusion, temperature above
37.5 °C, pulse rate >90 min, erythrocyte sedimenta-
tion rate >30, dilated colon on X-ray and distended
abdomen with decreased bowel sounds and rebound
tenderness. Travis et al. [7] proposed a much more
simplified predictor of the probable need for surgical
treatment based on stool frequency and elevated C-
reactive protein. One authority considers a patient to
have fulminant colitis when evidence of at least two
of the following exists: tachycardia, fever, leukocyto-
sis greater than 10 500 cells/mm and hypoalbumine-
mia [8]. The advent of toxic colitis must be recog-
nised before progression to toxic megacolon. Once
the diagnosis of fulminant colitis is established,
prompt aggressive medical management with intra-
venous steroids, antibiotics, decompressive manoeu-
vres (colonoscopic, patient positioning, etc.) and
other supportive measures should be started. Fre-
quent bedside and laboratory assessments together
with radiologic evaluation for signs of early loss of
small and large-bowel tone are mandatory. An expe-
rienced gastroenterologist and surgeon should close-
ly monitor the patient in an intensive care unit. If
there are no signs of substantial improvement within
7–10 days at most, or any signs of deterioration and
threatening complications at any earlier point in the
course, the patient should be offered a trial of intra-
venous cyclosporine or operated on immediately [9].
If there is no response to intravenous cyclosporine
within 7 days or deterioration at any time during
medical therapy, urgent colectomy should be per-
formed. There is universal consensus that fulminant
colitis unresponsive to medical therapy should be
treated with urgent colectomy. The difficulty is that
there is considerable disagreement about the defini-
tion of “unresponsive” thus making the decision for
surgical treatment and especially timing for surgery
unclear. An operative specimen from a patient suf-
fering from fulminant colitis is presented in Figure 2.

Intensive medical therapy with high-dose intra-
venous steroids and intravenous cyclosporine for
those patients whose disease proves refractory to
intravenous steroids, can spare colectomy in more
than 80% of patients with no serious drug-related
toxicity [10, 11, 12, 13]. Anti-tumour necrosis factor
alpha (infliximab) was used in the treatment of
severe ulcerative colitis with satisfactory results [14,
15] but with severe toxicity and it is generally
believed that off label use of infliximab in ulcerative
colitis should be avoided until efficacy is proven in
randomised controlled trials [16]. Despite satisfacto-
ry results with aggressive medical therapy, and the
fact that more than half of the patients retain their
colons over the long term, stubborn insistence on
medical treatment and the delay of surgery can be
very hazardous. Surgery should not be indefinitely
delayed, as it is a very effective treatment with
acceptable mortality and morbidity rates. There is
growing and encouraging experience with laparo-
scopic total colectomies in acute settings. Laparo-
scopic colectomy allows for earlier hospital dis-
charge, facilitates subsequent pelvic pouch construc-
tion and provides an excellent alternative to conven-
tional surgical treatment [17, 18]. It should be
stressed again that an experienced surgeon, gas-
troenterologist, endoscopist and radiologist should

Fig. 2. Operative specimen of fulminant ulcerative colitis
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frequently monitor the patient and prompt surgical
treatment in cases refractory to medical treatment
before serious life-threatening complications occur.
Their priorities must focus less on saving colons than
on saving lives [19]. Management of fulminant colitis
is presented in Figure 3.

Toxic Megacolon

Toxic megacolon is an infrequent but potentially
fatal complication of ulcerative colitis. The lifetime
incidence of toxic megacolon in individuals with
ulcerative colitis is 1–2.5% [20], while there is a
reported incidence of 7.9% in patients admitted to
hospital due to ulcerative colitis [21]. In the majority
of patients, toxic megacolon occurs during a relapse
of the disease, but there is substantial amount of
those who present with toxic megacolon during the
first attack. Diagnosis of toxic megacolon is usually
established by clinical exam and plain X-rays of the
abdomen. Segmental or total colonic distension of

>6 cm in the presence of acute colitis and signs of
systemic toxicity are pathognomonic for toxic mega-
colon. Dilatation of the colon is not by itself an indi-
cation for immediate operation. The dilatation may
increase, fluctuate or even disappear, leaving the
patient still extremely ill requiring urgent surgical
treatment. Clinical criteria include any three of the
following: fever >38.6 °C, pulse rate >120 beats/min,
white blood cell count >10.5 (x109/l) or anaemia with
dehydration, mental changes, electrolyte distur-
bances or hypotension. In some cases, progression to
toxic megacolon is clinically manifested in a decreas-
ing number of stools per day. It is very important to
notice that a decreasing number of stools do not
always mean that the patient is improving and one
should always be suspicious about the possibility of
progression to toxic megacolon. The management of
toxic megacolon is complex and includes both a
medical and surgical approach. Medical and surgical
treatment should be regarded as complementary,
and not as a competitive treatment modality.

In the onset of toxic megacolon, initial treatment

Fig. 3. Diagnosis and man-
agement of fulminant coli-
tis
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should be medical with complete bowel rest, sup-
portive measures, decompressive procedures and
intravenous steroids. Some authorities advocate
“early surgery” shortly after diagnosis in order to
save the patient’s life (“save the patient, not the
colon”), claiming that mortality rates are reduced
from 20–7% with this approach [22]. A recent study
favouring surgical treatment shortly after the diagno-
sis of toxic megacolon without using medical therapy
as the first-line treatment, showed no mortality and
no major complications in patients less than 65 years
old [23].

Although there is some controversy about the use
of corticosteroids in patients with toxic megacolon, it
is now generally agreed that they should be initiated
shortly after the diagnosis is established. Aggressive
medical therapy with antibiotics and corticosteroids
continued up to 7 days showed to be safe and
reduced the need for emergency surgery with more
than 50% salvage of colons [24, 25].

Medical treatment can be continued for at least
7 days as long as there are signs of clinical improve-
ment. In case of worsening or signs of complication
during medical therapy, surgery should be per-
formed without hesitation. Whereas there is con-
firmed benefit with cyclosporine in patients with ful-
minant colitis, little experience is available with its
use in toxic megacolon and it is generally not recom-
mended. There have been reports of the utilisation of
hyperbaric oxygen [26] in the treatment of toxic
megacolon and sporadic attempts of treatment with
tacrolimus [27] and leukocytapheresis [28] with
claims of improvement in the clinical condition;
however, due to limited experience with their use,
these modalities are not widely accepted and cannot
be recommended for standard practice. The long-
term prognosis of medically managed toxic mega-
colon is relatively poor since 47–57% of medically
successfully treated patients require colectomy dur-
ing the follow-up period with 83% of them undergo-
ing surgery on an urgent basis. Medical therapy
should be considered as a preparation for surgery
and more or less as “a bridge” transforming emer-
gency into elective surgery, thus considerably reduc-
ing mortality rates. The procedure of choice is total
colectomy and ileostomy. The rectal stump is either
closed or the sigmoid remnant is exteriorised as a
mucous fistula.

Perforation

Perforation is an acute surgical emergency in
patients with ulcerative colitis. Perforation is rare in
the absence of toxic megacolon and the risk of perfo-
ration is greatest at the time of the first attack. Perfo-

ration can be free or walled off and carries a high
mortality rate of up to 40% [29]. Free perforation
occurs in approximately 2% of patients with UC and
is usually associated with toxic colitis or toxic mega-
colon. If perforation occurs due the course of the dis-
ease, it is clear, but for a substantial proportion of
patients, it is unfortunately an indication that is “too
late” for urgent surgical treatment. The best preven-
tion of this complication is proper, early surgical
treatment in patients with fulminant colitis or toxic
megacolon before perforation occurs. It should be
emphasised that sometimes signs of perforation can
be masked in patients receiving high-dose steroids.
The patient with this complication is typically severe-
ly ill with increased abdominal or shoulder pain asso-
ciated with tachycardia and fever [30]. Only early
recognition of this complication can save the
patient’s life, necessitating multidisciplinary treat-
ment and frequent monitoring (close cooperation
between gastroenterologist, radiologist and sur-
geon). In the majority of patients, free perforation
can easily be seen on upright films of the abdomen
but evidence of confined, walled-off perforation may
be more subtle. If a perforation is suspected, the
patient should be transferred to the operating theatre
without delay. The procedure of choice in these cir-
cumstances is subtotal colectomy with terminal
ileostomy. The rectal stump should be closed in a
usual manner or if there is a great risk of dehiscence,
mucous fistula can be created.

Obstruction

Obstruction in a patient with long-standing ulcera-
tive colitis results almost invariably from malignancy
[31]. Usually, the obstruction is only partial and the
patient can be prepared for an elective procedure.
Complete acute obstruction occurs infrequently and
the patient presents as an emergent case. A thorough
clinical exam and upright films of the abdomen can
easily establish the diagnosis. In such cases, the sur-
geon should act as in other cases of acute colonic
obstruction and operate on the patient shortly after
the diagnosis, but should always have in mind that
ulcerative colitis as an underlying disease alters the
operative strategy demanding total colectomy. Since
the obstruction in a long-standing ulcerative colitis is
highly suspicious for malignancy, the operation
should be performed utilizing standard oncologic
principles. If the rectum is not involved, total colec-
tomy with a Hartmann’s procedure or mucus fistula
should be performed. When the rectum is involved,
proctocolectomy and terminal ileostomy with
preservation of anal sphincters is suggested if the
oncologic procedure is not compromised. In very
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rare circumstances, colectomy with abdominoper-
ineal resection of rectum is the only solution.

Indications for Elective Surgery

The indications for elective colectomy have not
changed dramatically in recent years despite more
effective medical management and advanced surgical
procedures that reduce the functional disadvantages
associated with conventional proctocolectomy and
terminal ileostomy. Each treatment modality, med-
ical and surgical, has advantages and disadvantages,
different treatment potentials, complications and
influence on the quality of life. Ulcerative colitis is a
complex disease and medical and surgical treatment
should be regarded as complementary, and not as a
competitive treatment modality. Clinical decision-
making should be in the hands of a well-trained and
experienced team consisting of a surgeon, gastroen-
terologist, radiologist and pathologist. Elective oper-
ation is usually recommended to alleviate devastat-
ing consequences of chronic illness, to avoid the dis-
tressing side effects of long-term medical treatment
and to prevent the development of colorectal carci-
noma (Table 2).

Table 2. Indications for elective surgery in ulcerative colitis

Failure of medical treatment
Fulminant/unresponsive nature of first attack
Inadequate response to medical therapy
Side effects or complications related to medications
Noncompliance with medication

Extra-intestinal manifestations
Recurrent haemorrhage
Growth retardation in children
Presence of carcinoma
Cancer prophylaxis

Failure of Medical Treatment

Failure of medical therapy to control the symptoms
of chronic, intractable disease is the most common
indication for all operations in ulcerative colitis. In
general, the response to medical treatment is good,
with a success rate ranging from 87–92% for moder-
ate to mild disease, but results are less favourable for
severe disease [32]. Failure of medical therapy com-
prises as much as 75% of patients operated on due to
ulcerative colitis in a large series [5]. There is no con-
troversy that the failure of medical therapy is an indi-
cation for surgical treatment, however, the problem
is in defining the failure of medical therapy. This

issue is a highly individualised matter for each
patient. Before advising surgery, the clinician should
be convinced that medical therapy has been optimal-
ly applied including new medications, adequate dose
regimens and the patient’s compliance to medical
therapy. Many factors such as personal, familial, eco-
nomic, logistical and psychosocial should be
analysed together with the patient and the proper
decision made with focus on the best interest of the
patient. The indication for surgery should be a bal-
ance between the severity of the disease and the
symptoms despite full medical treatment and the
potential disadvantages of surgery. 

Fulminant or unresponsive first attack is usually
an indication for emergency surgical treatment and
was previously discussed. Intractable disease is the
most common indication for surgical treatment in
ulcerative colitis. Criteria of intractability are fre-
quently difficult to define since intractable disease
may have a variety of manifestations. This group
includes patients with persistent symptoms and
inability to achieve remission despite adequate med-
ical treatment with anti-inflammatory or immuno-
suppressive medications. The stubborn insistence on
medical therapy in these patients leads to further
deterioration in health and performance status mak-
ing impending surgical therapy more difficult and
hazardous. Another group of patients with
intractable disease are those who require continuous
corticosteroid therapy to maintain remission. These
patients are “steroid dependent” and experience a
relapse of symptoms as soon as the dose of steroids is
reduced or withdrawn. They should be offered a
course of intravenous cyclosporine or surgical thera-
py. Recent developments in medical therapy with the
introduction of infliximab, tacrolimus and leukocy-
tapheresis may alter the therapeutic plan. Intra-
venous cyclosporine as an inductive therapy followed
by oral cyclosporine or 6-mercaptopurine or azathio-
prine to maintain remission, has the changed indica-
tions for surgical treatment, since 78% of
cyclosporine responders maintain clinical remission
for 1 year. Additionally, there is a potential to use
lower inductive doses of cyclosporine (2 mg/kg/day)
[33] as well as tacrolimus [34] for outpatient man-
agement of steroid-refractory patients. A recent
Cochrane analysis showed that the long-term benefit
of cyclosporine is unclear while there is substantial
risk of cyclosporine-induced nephrotoxicity. There-
fore some institutions have restricted the use of
cyclosporine to steroid-refractory patients due to the
serious risk of toxicity and the high cost of therapy
[35]. Oral tacrolimus may be an effective alternative
to intravenous cyclosporine for the therapy of
steroid-refractory disease. Recent trials with the use
of infliximab showed promising results and inflix-
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imab appears to be an effective agent for inducing
long-term remission in refractory patients with
severe ulcerative colitis. In this way, patients who are
steroid dependent can often be weaned from
steroids. Patients who suffer from an intractable dis-
ease can be rescued and avoid colectomy in up to
70% of cases with a single infusion of infliximab [35].
There are promising results with the use of leukocy-
tapheresis in patients with active ulcerative colitis,
especially for those at higher risk of steroid-induced
adverse effects and those refractory to steroid thera-
py [36]. Patients whose symptomatic remission is
frequently interrupted with attacks of acute colitis
despite adequate maintenance therapy, could benefit
from surgical treatment. Patients with a chronic
mildly active disease and a shortened tubular colon
on radiographic examination due to chronic mucos-
al inflammation and scarring, probably will not ben-
efit from anti-inflammatory agents and should be
regarded as candidates for surgical treatment. An
operative specimen from a patient with longstanding
ulcerative colitis with pseudopolyposis is presented
in Figura 4.

There are no accepted criteria for defining the lim-
its of medical therapy in the long-term treatment of
ulcerative colitis. Generally, active disease that fails
to improve following 3 months of medical therapy or
corticosteroid dependence for more than 12 months,
should be regarded as indications for surgical treat-
ment. Patients who have devastating symptoms and
substantial impairment of quality of life despite
appropriate medical therapy may benefit more from
elective proctocolectomy and ileal-pouch creation
than prolonged unsuccessful medical therapy.

Patients with serious side effects or complications
during medical therapy are sometimes candidates for
surgical treatment. In most cases, reducing the dose
or withdrawal of medication alleviates symptoms but

in some cases, elective colectomy may be warranted
when remission cannot be achieved with alternative
medications. This occurs most frequently in patients
receiving corticosteroids. Some complications
require only supportive care regarding skin lesions,
edema, hypertrichosis and dysmenorrhoea while in
others, dose adjustment such as steroid induced dia-
betes, peptic ulcer, hypertension etc. is necessary.
The most serious complications of steroid therapy
necessitating discontinuation of therapy are
osteonecrosis, cataracts, myopathy, psychosis and
growth retardation. In these circumstances, elective
colectomy should be considered even when underly-
ing colitis could be controlled with alternative med-
ications.

Extra-intestinal manifestations of ulcerative coli-
tis are rarely an indication for surgical treatment;
even almost 30% of patients with ulcerative colitis
will have at least one manifestation that may con-
tribute to the decision for surgery [37]. Unfortunate-
ly the most disabling manifestations do not improve
after colectomy. Improvement after elective colecto-
my can be expected only in colitis-dependent extra-
intestinal manifestations such as peripheral arthritis,
erythema nodosum, thromboembolic complications
and uveitis, iritis and episcleritis. Unfortunately,
elective colectomy does not influence expression of
colitis-independent extra-intestinal manifestations
such as sclerosing cholangitis, ankylosing spondyli-
tis, sacroiliitis and pyoderma gangrenosum.

Growth retardation is rarely the only indication
for colectomy in children with ulcerative colitis. Usu-
ally, growth retardation is one of many severe mani-
festations of intractable disease. When growth retar-
dation complicates ulcerative colitis, medical therapy
should be abandoned and the patient referred to sur-
gery since the best results can be achieved if colecto-
my is performed prior to the onset of puberty.

Presence of carcinoma in a patient with ulcerative
colitis is a clear indication for surgical treatment.
Cancer is an indication for surgery in 2% of all colec-
tomies performed due to ulcerative colitis. Although
colonic cancer in chronic IBD accounts for 1–2% of
all cases of colorectal carcinoma, it accounts for
approximately 15% of all deaths in these patients
[38].

Cancer Prophylaxis

Colorectal carcinoma is the most serious long-term
complication of chronic ulcerative colitis. The rela-
tion between long-standing ulcerative colitis and
cancer is well documented although the risk of
malignancy was overestimated in the past. It is
believed that cancer develops through a sequence of

Fig. 4. Operative specimen of ulcerative colitis with
pseudopolyposis
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changes from no dysplasia to low-grade and high-
grade dysplasia and finally adenocarcinoma. The
endoscopic appearance of adenocarcinoma of the
cecum in a patient with ulcerative colitis is present-
ed in Figure 5.

The overall absolute risk of colorectal cancer in
longstanding extensive or total ulcerative colitis is
estimated to be 10–15%, which is 6–10 times higher
than expected in the general population. The risk of
malignant transformation is not high (0.3–1.0%), but
does remain a constant threat especially after a 10-
year duration of the disease, when the disease
involves the entire colon and when colitis had its
onset in childhood [39]. In a meta-analysis by Eaden
[40], the cumulative risk of developing colorectal
cancer was 8% at 20 years after the diagnosis, rising
up to 18% at 30 years. In patients aged 15–39 years at
onset of extensive disease, the cumulative risk of
developing carcinoma after 25 years is 12% [41]. The
cumulative cancer risk in patients with left-sided
colitis at the time of diagnosis is less than 5% after
30 years. In recent meta-analysis, the estimated col-
orectal cancer risk in all patients with ulcerative coli-
tis is 2% at 10 years, 8% at 20 years and 18% at
30 years, irrespective of the extent of the disease [40].
However, treatment of carcinoma or cancer prophy-
laxis is an indication for operation in 15–30% of
patients who undergo elective colectomy. The risk of
developing cancer is influenced by the extent and
duration of disease while the age of onset of colitis as
an independent factor for developing carcinoma
remains controversial. Patients with extensive dis-

ease (proximal to the splenic flexure) of long dura-
tion (>8 years) have a major risk of developing col-
orectal carcinoma. The severity of the colitis does not
correlate with the cancer risk. When cancer occurs, it
is usually multicentric and poorly differentiated.
Since it is generally believed that cancer in ulcerative
colitis develops through a sequence of changes from
dysplasia to carcinoma, the presence of low-grade
dysplasia (LGD) and high-grade dysplasia (HGD)
should be considered to be the particular points of
the disease where preventative measures should be
instituted. There are several areas of misunderstand-
ing regarding this issue. First, the term dysplasia is a
complicated concept and is not always accepted the
same way. Second, there are technical hitches regard-
ing the detection of dysplasia, problems with
histopathological assessment of biopsy specimens
and lastly there is considerable debate about what
kind of preventive measures should be initiated-
colonoscopic surveillance or total colectomy. By def-
inition, dysplasia is an unequivocal neoplastic
change confined to the epithelium [42]. Dysplasia
may be patchy and unevenly distributed throughout
the colon demanding many biopsies to reduce the
risk of sampling errors. It has been estimated that
approximately 33 biopsies are necessary to allow 90%
confidence in the detection of dysplasia. In practice,
biopsies taken from six to ten different sites through-
out the colon and rectum have proved to be safe in
detecting dysplasia and have a low risk of missing
incurable carcinoma [43, 44]. The difficulty with
histopathological assessment is in inter- and intraob-
server variations in dysplasia assessment. Agreement
in the evaluation of dysplasia among experienced
pathologists has only reached 42–65% [45, 46].
Therefore, grading of dysplasia should always be
evaluated by two experienced pathologists. Apart
from controversies in evaluation of dysplasia in
ulcerative colitis, there are more controversies con-
cerning treatment. Some studies have suggested that
LGD has a low risk of progression to HGD or col-
orectal carcinoma and have advocated a conservative
approach with an increased surveillance schedule
[47, 48]. Studies have shown that if LGD does
progress to advanced lesions, it does so within
3 years. Therefore, intensive surveillance with repeat-
ed colonoscopies every 6 months with four quadrant
biopsies every 10 cm should be recommended and
colectomy should be performed only for those devel-
oping HGD or dysplasia associated lesion or mass
(DALM). Others have estimated the risk of progres-
sion of LGD to more advanced lesions and colorectal
carcinoma to be high enough and recommend pro-
phylactic colectomy [49, 50, 51]. In some cases, flat
LGD can progress to colorectal carcinoma without
going through a stage of HGD [52]. This fact supports

Fig. 5. Endoscopic view. Adenocarcinoma of the cecum in
patient with ulcerative colitis
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prophylactic colectomy in cases of flat LGD. LGD in
the presence of DALM is a sensitive predictor of
simultaneous colorectal cancer or progression to col-
orectal cancer and with the current available evi-
dence, the presence of DALM should be an indication
for colectomy. Cancer prophylaxis with the required
diagnostic procedures and management are present-
ed in Figure 6.

If LGD is found at a single location, increased vig-
ilance regarding surveillance is advocated along with
annual colonoscopy. In cases of multifocal LGD, a
new examination should be performed in 6 months
and if multifocal LGD is present, the patient should
be advised to undergo proctocolectomy. There are
wide variations in the management of LGD in ulcer-
ative colitis compared with HGD and DALM where
there seems to be more uniform agreement. Findings
of dysplasia associated lesion or mass (DALM) with
HGD or HGD in flat mucosa are considered as indi-
cations for surgery [53, 54]. Pedunculated adenomas
in dysplasia-free mucosa should be managed with
snare polypectomy as in non-colitis patients. Find-
ings of sessile polyps should be regarded as a poten-
tial DALM and prophylactic colectomy should be dis-
cussed.

There are a lot of controversies and different and
opposite opinions regarding treatment of ulcerative
colitis that may lead to some confusion for the one
who has to deal with this disease. A lot of knowledge

has been accumulated during the past few decades,
altering our view and understanding of ulcerative
colitis with inevitable repercussion on treatment
modalities. There is a growing tendency of conserva-
tive treatment in ulcerative colitis using new medica-
tions in order to defer or abandon surgery as much as
possible. However, surgery should be considered as
complementary and not competitive to medical
treatment, and not as a last resort because it is a very
effective treatment. An experienced gastroenterolo-
gist and surgeon, assisted by the radiologist and
pathologist, should act as a team in decisions regard-
ing the optimal treatment plan for the patient. Treat-
ment priorities must focus less on saving colons than
on saving lives.
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Introduction

Acute ulcerative colitis is a potentiality life-threaten-
ing disorder once associated with a very high mortal-
ity. However, multidisciplinary strategies have
improved dramatically to the point where today,
mortality is lower than 3% [1, 2]. The Truelove and
Witts classification identified clinical criteria for cat-
egorising as mild, moderate or severe the severity of
ulcerative colitis [3]. The terms acute, severe, fulmi-
nant and toxic have been used to describe seriously
ill patients with ulcerative colitis. In practice, they are
considered almost synonymous, although an acute
fulminating colitis can be considered as a toxic exac-
erbation of an acute, severe attack, according to the
modified classification of Hanauer [4]. Outcome fol-
lowing an acute colitis episode depends upon severi-
ty of the attack and extent of the disease. Develop-
ment of toxic colonic dilatation is one of the most
serious complications that can occur in patients with
severe, acute colitis. Toxic megacolon may be the ini-
tial presentation or may represent a flare-up in
patients with long standing disease. Colonic perfora-
tion, with or without megacolon, and massive colon
hemorrhage represent very serious complications.
Usually, the main conditions calling for emergency
operative treatment of ulcerative colitis are fulminat-
ing colitis, toxic megacolon, colonic perforation and
massive hemorrhage.

Severe, Toxic and Fulminant Disease

Although many authors use the terms severe, toxic
and fulminant interchangeably, the term fulminant
ulcerative colitis describes a clinical condition associ-
ated with systemic deterioration (Fig. 1). Approxi-
mately 10% of patients initially present with severe
disease [1, 2]. In the severe attack, the patient has
diarrhoea frequently containing blood, with more
than six bowel movements in 24 h. There will be sys-
temic toxic effects, with a temperature of greater than
37.5°C, pulse rate over 90 beats per minute, decrease

in hemoglobin below 75% of normal value and
increase of erythrocyte sedimentation rate over
30 mm/h (Fig. 2). A flat abdominal X-ray usually
shows colonic wall oedema. Variable abdominal ten-
derness can be observed on clinical examination.
Fulminant colitis, as originally described by Truelove
and Witts in 1955, is characterised by sudden onset of
more than ten per day bloody bowel movements,
high body temperature, tachycardia, anaemia requir-
ing blood transfusions, leukocytosis sedimentation
rate over 30 mm/h and hypoalbuminemia [3, 4].
Dilated colon, abdominal distension and tenderness
are often described [4, 5].

Toxic Megacolon

Toxic megacolon is one of the most life-threatening
complications of severe ulcerative colitis. The terms
of toxic colitis and toxic megacolon are often inter-
changeably but not correctly used. Whereas toxic
colitis implies an acutely ill patient with a diseased
colon, toxic megacolon is defined as total or segmen-
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Fig. 1. Acute severe colitis: gross appearance
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tal [6] nonobstructive hypotonic dilatation of the
colon exceeding 6 cm in diameter in the transverse
colon on plain abdominal film, with or without signs
of systemic toxicity [7–10]. An overall incidence of
about 8% of toxic megacolon in ulcerative colitis
patients’ admission is generally observed [11]. Small
bowel distension may precede colonic dilatation and
is reported as impending megacolon. This condition
is present in about 50% of patients affected by severe
ulcerative colitis and is at high risk for development
of toxic megacolon. Both conditions, impeding
megacolon and toxic megacolon, may be associated
with development of multiple organ dysfunction syn-
drome (MODS), which is responsible of high mortal-
ity rates. Remarkably, mortality is similar in patients
with pancolitis or with limited colitis but is signifi-
cantly higher in perforated patients [12, 13].
Although an increasing number of patients is now
successfully managed with medical treatment, up to
50% will require urgent or emergent colectomy [14].

The exact explanation for toxic megacolon is not
known; the pathogenic mechanism driven by soluble
inflammatory mediators and bacterial products,
leading to downstream inhibitory effect on colonic
muscle tone, could be one of the key players respon-
sible for the and systemic inflammatory response
syndrome [11, 15]. Appearance of gastrointestinal
distension during the clinical course of acute ulcera-
tive colitis attack should be considered an alarm sig-
nal for toxic megacolon or systemic multiorgan dys-
function leading, with high probability, to an emer-
gent colectomy. A certain number of patients pres-
ents with toxic megacolon during the first bout of
ulcerative colitis or within 2–3 months of diagnosis.
Mean duration of disease, before the attack, has been
reported to be 3–5 years [6, 16]. Many patients pres-
ent in the midst of an ongoing attack of severe colitis,
with a predominating clinical picture before the
onset of toxic megacolon. Patients are acutely ill,
with fever, chills and abdominal cramping. Toxic
megacolon may be heralded by tachycardia, leukocy-
tosis, dehydration, bloody diarrhoea, abdominal dis-
tension, pain and tenderness. Jalan’s clinical criteria
for diagnosis of toxic megacolon are fever >38.6°C,
heart rate >120 beats/min, white blood cell count
>10.500/ mm3 and anaemia, plus one of the following
criteria: dehydration, mental changes, electrolyte
imbalance or hypotension [16]. Radiological findings
show dilatation of transverse or ascending colon
>6 cm in patients in the supine position [8], small
bowel dilatation with gas shadow areas greater than
36.5 cm2 and gastric distension with disappearance of
gastric mucosal folds. Computed tomography (CT)
and magnetic resonance imaging (MRI) scan find-
ings are colonic dilatation >6 cm, abnormal haustral
pattern, diffuse colonic wall thickening, submucosal

oedema, pericolic stranding, ascites, perforations
and adjacent abscess and ascending pyelophlebitis
with septic emboli. Delaying treatment increases the
risk of perforation, which raises mortality from less
than 5% to nearly 30% [2, 5].

Colonic Perforation

Colonic perforation complicates ulcerative colitis in
about 3–5% of cases and typically occurs in the set-
ting of toxic megacolon [17]. Colonic perforation
without megacolon should raise suspicion of Crohn’s
disease. However, perforation may also be seen in
about 1% of acute colitis without colonic dilatation
and is most commonly located in the sigmoid colon.
Perforation may occur during diagnostic endoscopies
performed without extreme caution. Free perforation
is demonstrated on upright or lateral X-ray films.
Sealed perforation, while not detected radiologically,
is occasionally recognised as a palpable mass and
always diagnosed at surgery. Free perforation is asso-
ciated with high mortality rate [18]. Therefore, what-
ever the cause of perforation, the patient should
immediately undergo surgical exploration.

Severe Hemorrhage

Severe bleeding resulting in haemodynamic instabil-
ity is an unusual complication of acute ulcerative
colitis. After excluding the possibility of gastric or
duodenal ulcer bleeding, if the patient remains
haemodynamically unstable after adequate resuscita-
tion, emergency surgical procedure is indicated. If
there is slow but continuing hemorrhage, in a
haemodynamically stable patient, an attempt at med-
ical management may be tried for 48–72 h, before
proceeding to surgery. A number of studies have
proposed clinical prognostic criteria or a predictive
model that can forecast risk of recurrent bleeding,
need for therapeutic treatment and outcome of
patients with massive colonic bleeding [2, 18]. Howev-
er, the main indications for emergency surgery for
severe lower intestinal bleeding are hypotension and
shock despite resuscitation, continuous bleeding (>6 U
of packed red blood cells transfused) and/or recurrent
bleeding after 24 h of stability, with additional transfu-
sion and further decrease of hematocrit value.

Therapeutic Strategy and Timing of Medical and
Surgical Management

The first priority of any therapeutic strategy for acute
ulcerative colitis is to reduce or avoid morbidity and



Surgical Management of Acute Ulcerative Colitis 253

mortality. Mortality decreased dramatically from
30% to less than 5% after Truelove and Witts pro-
posed in 1955 a three-step strategy [3]:
– Selection of patients with severe ulcerative colitis
– Intensive medical treatment, including high-dose

intravenous steroids, for 5–7 days
– Colectomy for patients who fail to respond or who

deteriorate
Initial investigations include abdominal examina-

tion focused on peritoneal signs (sometimes masked
by previous corticosteroid therapy), complete blood
count, serum profile, blood cultures, stool testing for
Clostridium difficile, cytomegalovirus (CMV),
Escherichia coli, salmonella, shield, amoeba, coagula-
tion studies and plain abdominal and chest X-rays. A
limited proctosigmoidoscopy with minimal insuffla-
tion can be helpful in previously undiagnosed
patients to exclude pseudomembranous colitis or
ischaemic colitis. However, barium enema and
colonoscopy are usually contraindicated in the pres-
ence of acute fulminating colitis or toxic megacolon
because overdistension may lead to colonic perfora-
tion. Endoscopic findings of deep ulcers can provide
useful prognostic information, facilitating the deci-
sion to proceed with medical or urgent surgical treat-
ment. Intravenous fluids are given to correct meta-
bolic derangement, and blood products are adminis-
tered for anaemia or coagulopathy. A central venous
catheter is inserted for total parenteral nutrition
(TPN); bowel rest and hyperalimentation have
potential clinical advantage and should be main-
tained until the patient is receiving adequate enteral
feedings. Nasogastric suction is used only in case of
severe vomiting or gastrointestinal dilatation. In true
fulminant colitis, the usual therapeutic scheme is
shortened: 2–3 days of intense steroid therapy
(methylprednisolone 40–60 mg/day i.v.), followed by
surgery in case of resistance. Finally, patients with
unresponsive toxic megacolon after 24–48 h of inten-
sive intravenous treatment and patients with
impending perforation, free perforation, generalised
peritonitis, septic shock or massive rectal bleeding
should be submitted to urgent or emergent surgery. 

In patients in whom a satisfactory response is
obtained with medical therapy, the intravenous cor-
ticosteroid is reduced after 5 days and gradually
switched to oral prednisolone. Maintenance therapy
with purine analogues or immunosalicylates is start-
ed. If a stable patient does not respond to i.v. corti-
costeroid therapy within 5–7 days, i.v. cyclosporine
therapy (2 or 4 mg/kg per day i.v.), adjusted as nec-
essary, is initiated. If cyclosporine therapy is con-
traindicated because of renal insufficiency, hypocho-
lesterolemia, sepsis or patients refusal, surgical treat-
ment is advised. When colitis responds to
cyclosporine treatment, maintenance therapy with

mercaptopurine (6-MP) or azathioprine is consid-
ered. If colitis does not respond to cyclosporine
treatment within 4–5 days or complete remission is
not achieved within 10–14 days, there is indication
for surgery. Infliximab, heparin and tacrolimus have
been studied for management of severe colitis. The
role of these medications will be better clarified
through future investigations [19]. Most patients
with acute, severe, fulminant colitis respond to
aggressive medical therapy. Care must be taken,
however, not to overtreat patients because of the side
effects of immunosuppressive drugs. Patients who
show no signs of improvement must be referred to
surgery. The decision regarding management of ful-
minant ulcerative colitis requires considerable expe-
rience, especially in unstable patients who do not
rapidly respond to conservative treatment [20].

Surgical Strategies: Choice of Procedure

Operative strategies for treating severe ulcerative
colitis are controversial. Nonresponder patients
healthy enough to undergo full procedure at once can
be submitted to restorative proctocolectomy. Con-
versely, patients with perforation, peritonitis, sepsis
or massive bleeding should be submitted to a staged
procedure: subtotal or total colectomy and ileosto-
my, followed later by ileorectal anastomosis (IRA) or
by proctectomy with ileal pouch/anal anastomosis or
by proctectomy with definitive ileostomy. In patients
without perforation, peritonitis, sepsis or severe
bleeding but not healthy enough to undergo full pro-
cedure at once, operative options include subtotal
colectomy or rectum sparing total colectomy with
ileostomy. Rarely, a blowhole colostomy with ileosto-
my may be performed. Colectomy with IRA is rarely
performed in a select group of patients, namely,
those who have a contraindication to a stomy (e.g.,
portal hypertension or ascites). In most instances, a
staged approach, with subtotal colectomy or rectum
sparing total colectomy with an end ileostomy, is
probably the best treatment because it safely removes
the majority of the diseased organ, allowing the
patient to recover from the toxic disease state for a
future elective full procedure (Fig. 2). Diverting loop
ileostomy or segmental colectomy are unusually per-
formed in seriously ill patients. Specific criteria to
assume the decision whether to perform an extensive
resection or a staged approach are not defined. It is
general experience, however, that a staged procedure
is mandatory in patients with perforation, peritonitis
or sepsis or in patients who do not respond to best
medical treatment. Although a few studies report low
morbidity and mortality in patients undergoing
immediate restorative proctocolectomy [21, 22],
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most authors noted higher incidence of anastomotic
leakage (30–40%) in patients undergoing immediate
reconstruction [23, 24]. Currently, the choice of sur-
gical procedure must be individualised on the basis
of underlying physical, medical, sexual, social and
psychological situation [25]. Special consideration in
patient selection and in operative planning must be
given to age, fertility and fecundity. Advanced age is
not an absolute contraindication for ileal pouch–anal
anastomosis (IPAA). According to some authors
[26], there are no significant functional differences
between young or healthy older patients with good
sphincter tone. However, a few institutions have
reported poorer functional outcomes in elderly
patients (>45 years) submitted to IPAA [27]. Given
the deep impact of surgery on fertility and fecundity,
women should be informed of the possibility of
decreased fertility after IPAA. Fecundity is signifi-
cantly lower in young patients submitted to IPAA
than those who undergo to IRA [28–30], probably
due to anatomic changes in the pelvic configuration.
Patients submitted to ileorectostomy or coloproctec-
tomy with an end ileostomy usually have a normal
pregnancy and delivery. Higher rate of caesarean sec-
tions are noted in IPAA patients. Both groups often
experience temporary stoma or pouch dysfunction
with increase in stool frequency, incontinence and
pad usage during pregnancy [29, 31, 32].

Diverting Loop Ileostomy and Decompressive
“Blowhole” Colostomy

Rarely, when multiple walled-off perforations are
found at laparotomy or when the patient is critically
septic or with prohibitive comorbidities, in the pres-
ence of long-standing distension of the colon and in
case of an inexperienced surgeon, a decompressive
procedure is advocated, as described by Turnbull et
al. [33]. Blowhole colostomy with loop ileostomy is

also recommended during pregnancy, for high-lying
splenic flexure leading to the possibility of iatrogenic
perforation with diffuse faecal contamination or for
sealed perforation with impending risk of disruption
during bowel dissection. This surgical option can be
also considered if the diagnosis has not been cleared.
Turnbull’s operation is contraindicated in case of
free perforation, abscess or hemorrhage. This opera-
tion is essentially a temporary decompression proce-
dure bridging to a safe, definitive procedure.

Operative Technique

A small lower midline incision is performed, and the
peritoneal cavity is inspected to ensure there is not a
free perforation. Through a small right transrectal
incision 3- to 5-cm long in the lower quadrant of the
abdomen, a loop of ileum proximal to the ileocecal
valve is brought out as a loop ileostomy. The distal
loop is incised for about three quarters of its circum-
ference; the ileum is everted and sutured at skin level
with absorbable interrupted sutures. Through a ver-
tical left paramedian incision 4- to 6-cm long, an
antimesenteric transverse skin-level colostomy is
performed in the upper abdomen. The “blowhole”
colostomy is constructed by dividing the omentum
and suturing it to the peritoneum. The transverse
colon is sutured to the rectus sheath and deflated by
inserting a large bore needle. The colonic wall is
incised and sutured to the fascia and skin with inter-
rupted absorbable sutures. No attempt is made to
evert the colonic wall, as is usually done. A sigmoi-
dostomy is sometimes created.

Subtotal Colectomy or Total Colectomy and
Ileostomy

Over recent years, the majority of reports strongly
suggest that subtotal or total colectomy with Brooke
ileostomy are the safest and most widely used opera-
tions in acute severe ulcerative colitis [34]. A two- or
three-stage procedure can be performed. Stage I con-
sists of subtotal or total abdominal colectomy with a
sigmoid or rectal stump closure and an end ileosto-
my [35, 36]. Once the majority or the totality of the
diseased colon is removed, the patient’s clinical con-
dition will improve, allowing the tapering off of
steroids or immunosuppressive therapy. Once the
patient has recovered and is clinically fit for another
operation, stage II IRA or total proctectomy with end
ileostomy or restorative procedure with or without
diverting loop ileostomy is carried out [37]. Stage III
involves reversal of the ileostomy. Occasionally, per-
sistent bleeding from the retained rectal stump can

Fig. 2. Acute severe colitis in pediatric age: gross appearance
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be observed, but in most cases, it can be controlled by
topical steroids application. 

Operative Technique

The operation is usually performed with the patient
in the Lloyd–Davies position. With the surgeon
standing to the patient’s left side, the abdomen is
entered through a midline incision and fully
explored, with particular attention paid to any signs
of small-bowel Crohn’s disease. Extreme care must
be taken when handling the friable bowel in order to
avoid colonic traction and to provide easy exposure
of the colonic flexure. The entire colon is mobilised
away from any retroperitoneal attachments, starting
from the cecum (Fig. 3). To avoid injuries, the right
spermatic vessels and the right ureter are identified
through their course.

The common sites for iatrogenic perforation are
the transverse colon with a thickened, highly vascu-
larised omentum, and the splenic flexure, particular-
ly in case of extreme colon dilatation. Since the
omentum may be quite adherent to the colon, it may
be easier to divide the gastrocolic ligament closer to
the stomach than to the transverse colon, and a gen-
tle decompression of the colon with a rectal tube may
be helpful. Special attention is required during divi-
sion of the thickened splenocolic ligament to avoid
tearing the splenic capsule. Once the entire colon has
been mobilised down to the sigmoid, the terminal
ileum is divided adjacent to the ileocecal valve with a
linear stapler (Fig. 4). The main ileocolic vessels sup-
plying the terminal ileum are preserved for future
pouch construction and mobilised to construct end
ileostomy. Two to three centimetres of ileum can be

denuded of blood supply in preparation of ileostomy,
and the mesentery is divided up to the region of the
right and middle colic vessels. Individual sigmoid
branches, rather than the inferior mesenteric trunk,
are isolated in order for the distal sigmoid colon to
reach the anterior abdominal wall without tension
(Fig. 5). Terminal branches of the inferior mesenteric
artery and the superior rectal artery are preserved in
order to ensure a good supply to the rectal stump.
When rectum-preserving total colectomy is per-
formed, the whole colon is excised to the point of
confluence of the colonic taenia at level of the sacral
promontory with a stapler loaded with 4.8-mm sta-
ples. The sutured link may be oversewn with contin-
uous or interrupted Lembert sutures. In most cases,
disease activity settles down, and the rectum heals
without problems. It is mandatory to leave intact the

Fig. 3. Total colectomy: preparation of right colon Fig. 5. Total colectomy: preparation of left colon

Fig. 4. Total colectomy: section of terminal ileum
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pelvic peritoneum and the planes of dissection in the
pelvis to reduce the risk of sepsis and pelvic-nerve
injuries and avoid inconvenience for other future
surgical options, such as rectal excision or secondary
IRA. In case of massive rectal bleeding or when the
rectum is affected by deep ulceration and severe
inflammation, the Hartmann pouch can be per-
formed below the peritoneal reflection. An ultralow
Hartman’s closure of the rectum, at the level of the
levators floor, can be performed, with future option
of a delayed ileoanal reservoir or a complete proctec-
tomy as a perineal procedure.

When subtotal colectomy is performed, the sigmoid
colon is divided at a level where it can be brought out
easily through a left lower quadrant incision or lie,
without tension, in the subcutaneous plane at the
lower end of the midline incision. The seromuscular
layer of the bowel is usually sutured circumferentially
to the peritoneum. The bowel is divided with a linear
stapler or a two-layer suture closure. The skin over the
bowel is partially left open or closed with sutures. The
benefit of this procedure is that subcutaneous implan-
tation of the stump avoids intraperitoneal abscess and
troublesome discharging mucous fistulae. Less com-
monly, a particularly diseased friable sigmoid colon is
brought out as a formal mucous fistula. The sigmoid
stump is left protruding 3–5 cm to allow amputation at
the skin level and maturation of the mucous fistula in
7–10 days. A long colonic stump is associated with
higher risk of bleeding and a very foul odour.

Rectum-sparing total colectomy is a simple and
quick procedure in emergency. The rationale for this
operation has come from studies that have shown bet-
ter inflammation and bleeding control, especially in
case of severely diseased sigmoid colon [38, 39].

Another advantage of this procedure is that it can
avoid parietal abscess, intra- or extrafascial faecal
contamination, which is very common when the sig-
moid colon is buried in the subcutaneous tissue.
About 10% of all patients who have a relatively spared
rectum are candidates for future straight end-to-end
IRA [40]. Of course, regular surveillance is required
for the potential risk of recurrent disease and/or
malignant transformation. If the sigmoid colon and
rectum are so friable that a safe stapled or sutured clo-
sure cannot be obtained, an ultralow Hartman’s clo-
sure of the rectum, at the level of the levators floor,
may be realised. If low rectal closure cannot be per-
formed, the anal stump may be left open, leading a
drainage pelvic tube through the anal canal.

Ileorectostomy

Many surgical procedures for acute ulcerative colitis
entail a temporary or definitive stoma, with all its
attending aesthetic, emotional and sexual implica-
tions. Total abdominal colectomy with temporary
ileostomy and subsequent ileorectostomy is more
acceptable, particularly for young people [41]. How-
ever, there are many deterring factors against routine
acceptance of ileorectostomy. Although functional
results are satisfactory and many patients are quite
pleased with the outcome, bowel movement frequen-
cy range is between two and ten per day, with a mean
of four to five per day. Approximately 50% of
patients require occasional antidiarrhoeal agents.
Normal continence is generally reported, but a few
patients feel social limitations for leakage or soiling.

Proctitis, with progression of disease in the rectal

Fig. 6. Ileorectal end-to-end mechanical anastomosis
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stump leading to subsequent proctectomy, is a
potential disadvantage. Development of cancer in
the residual rectum, with a cumulative risk of 15% at
30 years, is one of the main arguments against ileo-
proctostomy. Based on many observations, patients
with cancer or severe dysplasia in the resected colon
are not candidates for ileoproctostomy because of
the potential development of cancer in the retained
rectum. Therefore, if ileorectostomy is performed,
the rectal stump must be kept under close endo-
scopic evaluation. Besides, high incidence of anasto-
motic leakage has been documented in many studies
[42, 43]. Only patients who have none of the high risk
factors should be considered for ileorectostomy; the
prognostic significance of disease in the rectum at
time of anastomosis, level of anastomosis and patient
age at operation should be carefully evaluated
(Fig. 6).

Approximately 30% of patients submitted to ileo-
rectostomy will require a subsequent proctectomy,
but quality of life is satisfactory in about 55% of
patients. Young patients have higher incidence of
subsequent proctectomy.

Total Proctocolectomy with Brooke End Ileostomy

Total proctocolectomy has the advantage of remov-
ing all disease, thereby obviating the risk of subse-
quent malignancy. Controversy exists about the role
of primary total proctocolectomy in urgent cases, as
the procedure is more demanding and associated
with higher morbidity rate. Pelvic dissection is more
difficult, risk of injury to the autonomic nerve
plexuses and possibility of septic sequelae are
increased in spite of improvements in bowel prepa-

ration. As a general rule, such an extensive operation
should be avoided. However, current candidates for
total proctocolectomy with Brooke end ileostomy
include elderly patients in good condition with poor
anal sphincter function, patients with massive rectal
bleeding or distal rectal cancer invading the anal
sphincter and patients who have a personal prefer-
ence for this surgical option. Complications, such as
impotence and perineal wound breakdown, can be
reduced if an intersphincteric proctectomy is per-
formed. Continent ileostomy as functioning Kock
pouches [44–46], the Barnett pouch or the T-pouch
[34, 47] have achieved some level of acceptance.
However, these procedures are associated with
numerous complications and are performed largely
in referral centres where the need for reoperations is
lower than 10%.

End ileostomy as described by Brooke [48] is actu-
ally the gold standard in patients not qualified for a
restorative procedure. The two major complications of
end ileostomy, high output and stoma stricture, were
best prevented by the technique of stoma eversion that
Brooke reported in 1952 [49]. Sufficient stoma length,
its proper seating and its relationship to the waistline
should be emphasised and are of major concern. The
site for ileostomy is a little below the midway point
between the umbilicus and the right anterior iliac
spine. A button of skin is excised, the rectal fascia is
incised and a noncrushing instrument is inserted
between the lateral fibres of the right rectum muscle.
The ileum is withdrawn through the ileostomy site. At
least 5 or 6 cm of ileum should be brought above the
skin level. The mucosa is everted and anchored with
interrupted sutures to the skin. The complete ileosto-
my should extend upward from the skin level at least
2.5–3 cm. The mesentery of the ileum is anchored to

Fig. 7. Restorative proctocolectomy: preparation and closure of rectal stump
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the abdominal wall laterally, and the right lumbar gut-
ter is closed off to avoid potential postoperative inter-
nal hernias. The chances of peristomal hernia, fistula,
retraction and stenosis are minimal.

The Brooke ileostomy is the easiest and quickest
type of stoma. The function of stoma begins 3–4 day
after is construction. This ileostomy is always used in
patients unable to manage intubations required for a
continent ileostomy, such as children, the aged and
the physically handicapped. It can be difficult to con-
struct in obese patients; a loop ileostomy provides a
satisfactory solution.

Despite the advantages, the Brooke ileostomy and
the loop ileostomy carry some potential disadvan-
tages. Patients are completely incontinent for gas and
stool; bags are uncomfortable; and some patients
develop peristomal dermatitis, obstructive ileitis and
clinical backwash ileitis. Manifestations of intestinal
malfunction may require vigourous replacement of
fluid and electrolytes. Alteration in intestinal flora,
often caused by the preoperative use of antibiotics,
should be of great concern.

Restorative Total Proctocolectomy

The ileoanal pull-through procedure, also referred as
restorative proctocolectomy, is rarely performed in
urgent cases. This procedure can be potentially
offered to patients in good clinical condition, name-
ly, young patients with normal anal sphincter func-
tion and/or rectal adenocarcinoma or uncontrollable
hemorrhage (Figs. 7, 8). The real advantages of the
IPAA are avoidance of permanent stoma and mainte-
nance of the anal route of evacuation, along with the
inherent eradication of the disease and discontinua-

tion of anti-inflammatory therapy. Disadvantages
include length and complexity of the procedure, pos-
sibility of pelvic nerve injuries, pouchitis, septic com-
plications and frequent evacuations. The most signif-
icant complications of IPAA include anastomotic
and pouch suture-line leak that can lead to pelvic
infection, fibrosis and poor functional outcome.
Another major complication is pouch vaginal fistula
that can require pouch resection. Pouchitis is an
inflammatory disease with an aetiologic mechanism
not yet clarified. Increasing bowel movements, fever,
abdominal cramps and tenderness usually respond
to rehydration and metronidazole. Repeated
episodes of pouchitis may have deleterious function-
al effects. The two main technical controversies of the
IPAA procedure regard choice of anastomosis and
need for diverting ileostomy. The double-stapled
pouch-anal anastomosis, 1.5–2.0 cm proximal to the
dentate line, is currently considered easier to per-
form than a mucosectomy with hand-sewn anasto-
mosis [50]. There is no significant difference between
the two techniques with respect to functional out-
come although patients with mechanical anastomo-
sis tend to experience higher resting sphincter pres-
sure and less nocturnal incontinence [51–53].

Opponents of the stapled procedure without
mucosectomy are concerned about leaving in place
columnar epithelium with the potential risk of cancer
in the transitional area. However, there is evidence of
an island of residual mucosa even after mucosectomy
with hand-sewn anastomosis [54, 55]. Proponents of
the one-stage procedure, without diverting ileosto-
my, believe that a single operation lowers risk of
postoperative small-bowel obstruction and reduces
hospital stay and total costs. Supporters of the dou-
ble-stapling technique suggest that septic complica-
tions related to pouch leakage might be more severe
in patients without a diverting ileostomy [56]. A one-
stage procedure, without temporary loop ileostomy,
should be offered only to select patients in order to
avoid ileostomy takedown and ileostomy-associated
morbidity higher than 20% [57–59]. However, in
patients with portal hypertension due to primary
sclerosing cholangitis, an ileostomy should be dis-
couraged to avoid peristomal varices [60]. Ileostomy
closure should be delayed after 6 weeks of primary
surgery. After stoma mobilisation, the ileostomy can
be closed with a hand-sewn, end-to-end anastomosis,
a stapled side-to-side anastomosis or a mechanical
end-to-end functional anastomosis.

Operative Technique

The initial incision, abdominal exploration, mobili-
sation and dissection of the colon are similar to that

Fig. 8. Restorative proctocolectomy: J-pouch and mechani-
cal end-to-end ileo pouch–anal anastomosis (IPAA)
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for total colectomy. When the colon has been full
mobilised and the mesentery has been divided, the
patient is placed in a steep Trendelenburg position.
The presacral space is entered by dividing the left and
right pararectal peritoneum. The plane is developed
posteriorly and laterally. Anteriorly in male patients,
care is taken to identify seminal vesicles, fascia and
prostate. The rectum is circumferentially dissected
down to the pelvic floor and transected with an artic-
ulate linear stapler positioned 1–2 cm above the den-
tate line. Although various reservoir designs have
been described, it was not until 1978 when Parks et al.
[61], from St. Mark’s Hospital of London, reported
their experience with the triple-folded S-shaped
reservoir that the modern era of the IPAA began. Sev-
eral other reservoir designs were later proposed,
including the double-folded J-shaped reservoir, the
four-folded W-shaped reservoir, the later lateral
reservoir of Fonkalsrud, and the U-shaped reservoir.
The ileal J-pouch described by Utsunomiya et al. [62]
has become the most popular because of its simplici-
ty and functional outcome. The distal 30–40 cm of
the ileum is looped approximating the antimesen-
teric borders of the bowel forming a “J” loop, with 15-
to 18-cm limbs and a reservoir capacity of approxi-
mately 400 ml. The 75-mm or 100-mm linear cutting
stapler is inserted through a stab wound into the
antimesenteric border of the ileum at the apex of the
lumen, thereby dividing the common wall between
the two limbs. The procedure is repeated using the
same opening until pouch construction is complete.
The anastomotic staple line is inspected for
haemostasis. The pouch will reach the pelvic floor
without vascular tension if its apex can be pulled
3–5 cm below the upper aspect of the pubic symph-
ysis. It may be necessary to score the visceral peri-
toneum along the superior mesenteric artery and,
sometimes, to transect the ileocolic vessels or a few
proximal branches. If the region of anastomosis is
difficult to reach, an S-pouch may be used, avoiding
too long an efferent limb with functional outlet
obstruction. By transecting the rectum at the level of
the levators, a short mucosectomy can be performed
transanally from the dentate line, leaving a short
muscular cuff. The tip of the pouch can be sewn by
hand at the level of the dentate line [50, 51], some-
times after rectal eversion according to the technique
published by Panis et al. [63].

To simplify the operation and with the hope of
improving continence, many surgeons prefer to tran-
sect the upper anal canal as close to the dentate line
as possible and perform a stapled anastomosis. A
manual purse-string suture is placed around the tip
of the pouch, the head of a circular stapler is inserted
into the lumen of the pouch and the purse-string
suture is tied. The pin of the stapler is placed upward

through the anus. The instrument is closed, and the
stapler is fired to anastomose the pouch to the anus
[25]. If the pelvic floor is difficult to reach, a straight
IAA may be rarely carried out with lower continence
rate and poor patient satisfaction.

Laparoscopic Subtotal or Total Colectomy or
Proctocolectomy and Ileal Pouch–Anal Anastomosis

Experience has shown favorable results in patients
undergoing urgent laparoscopic colectomy for acute
ulcerative colitis [64–66] followed by delayed ileo-
proctostomy or proctectomy and ileo pouch con-
struction. However, the significant clinical advan-
tages of a laparoscopic-assisted procedure remain to
be determined. When compared with open colecto-
my, laparoscopic colectomy has been shown to be
associated with improved postoperative pulmonary
function, quicker return of bowel function, less post-
operative pain, decreased postoperative length of
hospital stay, positive body image and less small-
bowel obstruction due to postoperative adhesions.
Patients on immunosuppressive therapy are also
exposed to minor risk of wound infections, incision-
al hernia and intra-abdominal abscesses. The main
disadvantages of laparoscopic operation are steeper
learning curve, longer operative time and increasing
operative-room costs [67–70]. Toxic megacolon is
usually excluded from laparoscopic procedure
because of technical challenges in the management of
the severely thinned walls of the dilated colon [68].
Emergency laparoscopic restorative coloproctecto-
my is associated with higher risk of bleeding and
injury of pelvic nerves. Perforated acute ulcerative
colitis and abscess formation should not be operated
in a laparoscopic emergency setting. Laparoscopic-
assisted procedures may therefore be considered as
an option for patient with fulminant colitis. At the
moment, longer procedures or technically demand-
ing operations are a reasonable alternative only in
experienced hands.

Operative Techniques

Total Colectomy

A four or five 5/10/12-mm port method in a variable-
shaped pattern, a 30° angled laparoscope and an
intra-abdominal insufflation of 12 mmHg are usually
used with the patient in a modified lithotomic posi-
tion. If a diverting ileostomy is planned, a 10- to 12-
mm trocar is placed in the right lower quadrant.
After abdominal exploration to assess laparoscopic
feasibility, dissection is carried out in a sequential
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fashion from the cecum to the rectosigmoid junction
a few centimetres above the anterior peritoneal
reflection (Figs. 9–14). Care is taken when grasping
the bowel not to injure it. The ileocolic branches,
middle colic and inferior mesenteric branches are
sequentially isolated and transected. Lateral colonic
attachments are divided, and the omentum is dis-
sected along with the transverse colon. The terminal
ileum is transected with a linear stapler proximal to
the ileocecal valve. The presacral space is not entered,
and the pararectal peritoneum is not scored. The rec-
tosigmoid junction is transected at the promontory
with an articulated linear stapler. The entire colon is
exteriorised through an enlarged right lower quad-
rant trocar incision overlying the rectus muscle.
Finally, the terminal ileum is brought out through

the same preoperatively marked site for port and
stoma placement, and a standard Brooke ileostomy is
constructed.

Restorative Proctocolectomy

After placement of trocars and survey of the
abdomen, complete mobilisation of the intra-
abdominal colon and terminal ileum up to the inferi-
or border of the duodenum is accomplished. The dis-
tal ileum and mesenteric vessels are divided intracor-
poreally. With the patient in Trendelenburg position,
the rectum is circumferentially dissected down to the
pelvic floor and transected with an articulate linear
stapler at a level confirmed by digital examination.

Fig. 9. Laparoscopic total colectomy: preparation of the
right colon from hepatic fissure to ileocolic junction

Fig. 10. Laparoscopic total colectomy: identification of right
ureter

Fig. 11. Laparoscopic total colectomy: ligature and section
of right colic vessels

Fig. 12. Laparoscopic total colectomy: preparation of left
colon (ligature and section of left colic vessels)
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The entire specimen is exteriorised through the
enlarged inferior low-quadrant incision. Alternative-
ly, mesenteric vessels are divided outside the
abdomen, closer to the colon, brought out through a
periumbilical or a suprapubic incision. A standard J-
pouch is constructed, the head of a circular stapler is
secured in the apex of the pouch. The abdominal
incision is sutured, and the pneumoperitoneum is re-
established. The pouch is then brought down well
oriented to the pelvic floor, the head is connected to
the pin of the stapler, which is advanced through the
anus and fired. A suction drain is positioned in the
pelvic region behind the ileal pouch. A loop ileosto-
my is usually created in the enlarged right lower
quadrant trocar site. All trocars sites are inspected,
and the parietal incisions are sutured.
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Introduction

Colorectal cancer is far from being the most common
complication of ulcerative colitis (UC), but it is the
one that has been most extensively studied, and the
literature on the subject exceeds that dealing with
other complications of the disease. Many groups of
workers have investigated the complex relationship
between ulcerative proctocolitis and cancer of the
large bowel.

Incidence

The colitic patient faces a higher risk of large-bowel
cancer than does a member of the general popula-
tion. Opinions as to how large this risk is differ great-
ly between different authors. This is hardly surpris-
ing, however, as there have been differences in the
method of collection of materials, and the duration of
the colitis has not always been taken into account [1,
2]. In facing the problem of cancer development in
longstanding ulcerative colitis, many important
issues have to be considered.

Are all patients subject to the same risk from
large-bowel cancer, or can any one group of patients
be singled out as being especially at risk? If such a
group can be identified, at what stage of their disease
are they particularly liable to develop the cancer? If
the patient’s risk group can be defined with reason-
able precision, is it possible to predict the sort of can-
cer risk which an individual patient faces? How
should these patients be followed up and how should
the surveillance programme be designed? Another
crucial issue is whether the risk of cancer is sufficient
to warrant the use of prophylactic surgery, and if so,
when should it be recommended, and with all
options present today, what form should the prophy-
lactic surgery take?

The cumulative probability of cancer for all
patients with ulcerative colitis, regardless of disease
extent, has been demonstrated to be 2 % at 10 years,
8% at 20 years and 18% at 30 years, while the overall

prevalence of colorectal cancer in any patient has
been demonstrated to be 3–4% [3]. However, there is
convincing evidence that there are colitis patients
who have an especially high risk of developing can-
cer. Investigations into the relationship between can-
cer and colitis have focussed upon the identification
of a “high-risk” group of patients and the one single
factor which does exert the most influence regarding
cancer risk in colitic patients concerns the extent of
the patient’s colitis. It seem to be quite clear that
patients who are especially at risk for development of
carcinoma are those with total or near-total involve-
ment of the colon (i.e. involvement of the whole left
half of the colon and the transverse colon as well).
There is indeed a remarkable unanimity of opinion
on this point between the various workers who have
studied the problem [4, 5, 6]. There is, additionally,
convincing evidence to show that the duration of col-
itic symptoms has a strong impact on the incidence
of cancer in those high-risk patients. In other words,
the longer the history of colitis, the greater the risk of
carcinoma.

An idea of the risk of cancer facing the individual
patient with total involvement can be gained from
the many studies that have been undertaken over the
years. Remarkably little attention has been paid to
the variation in the duration of the disease between
different patients when the incidence of cancer in UC
has been calculated. In published reports, the crude
incidence is often used. However, the use of crude
incidence to evaluate the risk of carcinoma in UC is
misleading, as it fails to correct for differences in
duration between individual patients. The figures
may thus underestimate the true incidence of carci-
noma in UC. The time factor is essential and by
employing the life-table concept much more sophis-
ticated and accurate results can be obtained. While
there is evidence to show that the cancer risk for a
patient with total involvement is low during the first
10 years of colitic symptoms, being around 0.4% per
annum, the annual risk of cancer starts to rise
sharply after this initial decade, and after 20 years of
colitis, the individual with total involvement faces an
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annual risk of cancer of over 5% for the remainder of
his life.

However, the yearly risks accumulate, so that the
cumulative risk during a period of 5, 10, 20 or even
25 years is far higher. The cumulative risk of cancer
in such patients rises slowly at first to around 4%
after 10 years of colitic symptoms. However, after
10 years of colitis, the cumulative risk increases more
and more sharply to reach a startling level of 41–48%
after 25 years of colitic symptoms [5, 6]. Recently,
similar results have been presented, while others
demonstrate that those with total or extensive colitis
(extending proximal to the splenic flexure), colitis of
8 years or more, a family history of colorectal cancer,
primary sclerosing cholangitis and an early age of
onset of colitis have the greatest risk of developing
cancer [3, 7]. Primary sclerosing cholangitis (PSC)
occurs in about 2.5–6% of patients with UC, adding
considerable risk of cancer compared with UC in
general [7]. The mean interval from diagnosis of PSC
to dysplasia or cancer is only 2.9 years. Colorectal
cancer associated with PSC is more likely to be prox-
imal, to be diagnosed at a more advanced stage, and
to be fatal.

While patients with extensive colitis may have an
almost 20 times higher risk of cancer compared with
the general population of patients, those with left-
sided colitis may only have a four times higher risk,
and for an individual patient with a distal proctocol-
itis, the risk is very small, probably about the same as
that in the general population of the same age and sex
[4, 8].

The age of the patient at the onset of colitis is
another factor which has inspired debate. It has often
been claimed that colitic patients whose disease
began in childhood may have a particular tendency
to develop cancer [9]. One explanation that has been
put forward is that total involvement – a strong risk
factor – is far more common in patients under
20 years of age than in elderly patients. Another
important reason why patients who develop ulcera-
tive colitis as children are particularly at risk from
carcinoma, is that they are the only patients who will
live long enough to develop cancer! Patients who
develop total involvement at the age of 50 or later
already have a curtailed life expectation and will
probably not live long enough to develop cancer.
Therefore, the main factor which undoubtedly exerts
an effect upon the cancer risk for colitic patients is
the extent of the patient’s colitis.

Tumour Characteristics and Prognosis

Colitis carcinoma occurs as a rule at an earlier age
than does ordinary large-bowel cancer, the average

age incidence being 41 years, compared with about
60 years in cases of ordinary carcinoma of the colon
and rectum [9]. While most writers claim that the sit-
ing of colitis carcinomas does not differ materially
from that of ordinary large bowel carcinomas, others
have demonstrated that while approximately three-
quarters of ordinary carcinomas are concentrated in
the rectum and sigmoid, only one-quarter of the col-
itic carcinoma occurs in the rectosigmoid segment
[10]. Another notable feature of colitis carcinomas is
the high incidence of multiple primary growths
which is about four times greater than that found
with carcinoma of the colon in general. The individ-
ual growth may exhibit the gross features of an ordi-
nary colorectal cancer but may sometimes be quite
atypical, being flat and infiltrating with an ill-defined
edge or sometimes appearing rather as a relatively
inconspicuous thickening of the colon wall-like
fibrous strictures.

Colitic cancers differ even histologically from spo-
radic cancer as they are more often high grade and
mucinous or of a signet-ring cell type, and usually
they have spread extensively by the time the patient
comes to surgery [11]. Dysplasia in non-colitic can-
cers is almost always polypoid. In patients with coli-
tis, however, there are flat dysplasia (mostly invisible
to an endoscopist), raised dysplasia called DALM
(dysplasia-associated lesion or mass) and incidental
adenomas.

Because of the active nature of these colitic
growths and the delay that often attends their diag-
nosis, many of them may have reached an advanced
inoperable or incurable stage by the time they come
to surgery. In the treatment of established colitis car-
cinomas, if the growth is operable, the ideal is pan-
proctocolectomy since more limited resections are
very liable to be followed by the development of fur-
ther carcinomas in the remaining colon or rectum
[11].While reasonably good results may sometimes
be achieved after surgery, the average 5-year survival
rate is less than after idiopathic cancer [12].

The Justification for Prophylactic Surgery

The high cancer risk and dubious prognosis is dis-
quieting and it automatically raises the question as to
the advisability of prophylactic excisional surgery.
Over the years, the opinion has been sharply divided
as to the justification for this step. While some
authors consider that the cancer risk does not neces-
sarily justify an increased use of colectomy [13, 14]
others advocate preventive surgery for all patients
with a 10-year history of ulcerative colitis and total
involvement of the colon and rectum [4, 5, 6]. Still
others go even further and recommend surgery for
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all patients with a radiologically abnormal colon four
or more years after the onset of disease [15]. Howev-
er, even in patients with longstanding colitis, elective
proctocolectomy, with its inherent mortality and
morbidity, cannot be justified on the basis of cancer
prevention in patients whose colitis is restricted to
the distal half of the colon. However, in the group of
patients with total or subtotal involvement of the
colon with a colitic history of 10 or more years, a very
strong case can clearly be argued for elective surgery
on the basis of cancer prevention alone. In such
patients, the risk of cancer with continued conserva-
tive treatment is so high as to completely outweigh
the hazards of prophylactic surgery.

Cancer Screening and Colonoscopy Surveillance

In the past, the indication for prophylactic colectomy
for patients with longstanding ulcerative colitis was
mainly based on the disease history and the clinical
risk factors mentioned above. Today, with the avail-
ability of colonoscopy and the recognition of the dys-
plasia–precancer–cancer sequence, surveillance
colonoscopy with serial colonoscopic examinations
and mucosal biopsies is thought to allow for a more
adequate individual assessment of the cancer risk
and firm recommendation for surgery before the
development of cancer. Thus, it is stated that pro-
phylactic surgery should be reserved for patients
whose biopsy findings are indicative of heightened
cancer risk based on the joint interpretation by the
clinician and the pathologist.

Surveillance Guidelines

Guidelines have recently been published by authors
from different expert centres [16–19]. Since duration
and anatomic extent of the ulcerative colitis have
been shown to be the two strong and independent
risk factors regarding the development of cancer,
special attention to these variables is crucial in the
practice of surveillance. The UK guidelines for sur-
veillance in ulcerative colitis [19] state that surveil-
lance colonoscopy should preferably be performed in
disease remission, it should be performed in all
patients after 8–10 years of disease to clarify disease
extent, and regular surveillance should begin after
8–10 years in those with pancolitis and after
10–15 years in those with left-sided colitis. Given that
cancer risk increases with the duration of disease, the
interval between colonoscopies should decrease in
line with increased disease duration. In the second
decade of disease, colonoscopy should be carried out
every 3 years, in the third decade every 2 years and

every year in the fourth decade. Based on the fact that
interval cancers can develop within 2 years after an
examination, patients with extensive (or left-sided)
colitis who have a negative result should begin sur-
veillance within 1–2 years. With a negative surveil-
lance colonoscopy, subsequent examinations should
be performed every 1–2 years. With two negative
examinations, the next surveillance examination may
be performed in 1–3 years until colitis has been pres-
ent for 20 years.

To obtain 90% sensitivity for the detection of dys-
plasia in patients with extensive disease, a minimum
of 33 biopsies is suggested, taking 4 biopsies for every
10 cm around the colon. In those with less extensive
microscopic disease, four quadrant biopsies taken
from the proximal extent of disease and every 10 cm
distally would be satisfactory. The commonly fol-
lowed guideline is that any diagnosis of high-grade
dysplasia (and low-grade dysplasia when associated
with a DALM) should lead to consideration of colec-
tomy, while low-grade dysplasia in flat mucosa
should not be an indication for colectomy but for
continuous surveillance with colonoscopy. The issue
is controversial. While DALM or cancer in such cases
has been proved to occur in more than half the
patients at 5 years [20] other authors [21] considered
low-grade dysplasia (unrelated to a DALM) less
alarming and not sufficiently reliable as a marker to
justify prophylactic colectomy.

Careful comparative studies by experienced
pathologists show evidence that surveillance and
screening programmes may carry a significant rate of
histological error due to interobserver variation
between the gastrointestinal pathologists when grad-
ing dysplasia in ulcerative colitis [22].

The Efficacy of Surveillance

There is evidence showing that colonoscopic surveil-
lance may detect precancerous dysplasia and early
treatable cancer. Thus, some studies indicate that
patients with cancers detected by surveillance tend to
be at a curable stage while patients not adhering to
surveillance are most likely to die from cancer [23].
Other studies, however, are less convincing [24],
showing evidence that only very few of the malignan-
cies found were treatable cancers detected by true
surveillance colonoscopy and with only a marginally
better success rate. There seems in fact to be no direct
evidence that endoscopic surveillance reduces cancer
mortality in inflammatory bowel disease [25], and a
review reported on in the Cochrane Central Register
of Controlled Trials presents a similar message [18].
Although cancers tend to be detected at an earlier
stage and has a correspondingly better prognosis in
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patients who are undergoing surveillance, lead-time
bias seems to contribute substantially to this appar-
ent benefit; and there is no clear evidence that sur-
veillance colonoscopy prolongs survival in patients
with extensive colitis. Nevertheless, there seems to be
consensus that a surveillance programme should
offer colonoscopy to patients with extensive ulcera-
tive colitis of 8 years duration and to those with less
extensive disease of 15 years duration. Surveillance
colonoscopy should be performed every 3 years for
10 years, every 2 years for 10 and then annually
including at least four biopsies taken every 10 cm
around the colon with careful biopsy of any macro-
scopic lesion.

Surveillance and its Limitations

Mucosal dysplasia documented by surveillance
colonoscopy used clinically to identify the “high
risk” patients has proven to have significant limita-
tions. Sampling error, presence of acute mucosal
inflammation, differences in pathological interpreta-
tion (observer variations) and variable patient com-
pliance are factors that might interfere with the diag-
nostic accuracy. 

The reliability of dysplasia as a precursor of cancer
is poor [22]. The histological interpretation is often
subjective and of doubtful diagnostic value and the
decision making resulting from its discovery will,
therefore, often be doubtful. The grading of dyspla-
sia, differentiation between true dysplastic changes
and active inflammatory changes and differentiation
between DALM and “sporadic” adenomas constitute
the dilemma for the pathologist. Moreover, an
important obstacle to an accurate assessment of dys-
plasia is an active mucosal inflammation that may
result in cytological changes that are hard to distin-
guish from dysplasia. 

Because dysplasia is focal and patchy, it may not
even be detected by extensive colonoscopic biopsies,
and established cancers may be missed entirely. Thus,
there is evidence showing that a significant fraction of
patients may have colorectal cancer in the absence of
dysplasia at the colonoscopic surveillance, although
this may at least in part be attributable to inadequate
surveillance [26]. Based on such observations, the
authors claimed that if proctocolectomy is recom-
mended only upon detection of either high-grade dys-
plasia or dysplasia of any grade, a large proportion of
patients may already have an established cancer at the
time of surgery. It is obvious that there are practical
limitations to the theoretical concept that dysplasia
surveillance can reliably serve as a marker for malig-
nant degeneration. The authors also emphasised that
failure to operate on high-risk patients – i.e. those

with pancolitis, those with duration of disease more
than 10 years and those with disease presenting dur-
ing childhood – while waiting for dysplasia to be dis-
covered by surveillance colonoscopy will invite a high
risk of developing concomitant colorectal cancer.

How Can Diagnostic Accuracy be Improved?

It is possible that new molecular markers in conjunc-
tion with histologic dysplasia will improve the sensi-
tivity of the surveillance and biopsy approach. Can-
cer surveillance may also be improved by better
selection of patients for inclusion in surveillance pro-
grammes, using markers other than dysplasia to pre-
dict cancer. Molecular genetic research may produce
better ways of selecting patients at greatest risk [27].
It may also produce a better premalignant marker
than dysplasia and it can help in distinguishing col-
itic dysplasia from other entities. Chromoendoscopy
can improve the detection of dysplasia and may also
be helpful in distinguishing colitic neoplasia from
non-colitic neoplasia. Dye spraying of the colonic
mucosa during colonoscopy (chromoendoscopy)
combined with high-resolution colonoscopy using a
magnifying colonoscope is another measure used to
increase the detection rate of neoplastic lesions in
patients with colitis [28, 29]. Many of these new
methods may be promising but no technique has yet
been convincing or has entered into routine clinical
practice.

Last but not the least, it should be emphasised
that, apart from a highly skilled endoscopist and
histopathologist, for a program of surveillance to be
efficient, it also has to rely on both the physician’s
and patient’s compliance. There should be regular
call back for all participating patients so that no
patients are lost in follow-up. 

Even then, cancer surveillance does not totally
eliminate the risk of cancer. Despite many successful
results, one must question as to whether colonoscopy
surveillance, arguably efficacious for special clinic
populations, is truly effective even in the community
at large. In other words, will the results obtained
from careful clinical trials – produced under ideal
conditions – be reproducible when deployed in rou-
tine clinical practice? For example, it has been esti-
mated, as a “best-case” scenario, that colonoscopic
surveillance may decrease the incidence of cancer
from 7–8% down to 0.5–1% and the author claims
that no actual program is likely to enjoy such success.
Therefore, “at risk” ulcerative colitis patients who are
averse to take this cancer risk and who cannot accept
the imperfect and in many respects inconvenient
nature of colonoscopic surveillance, should be rec-
ommended for prophylactic colectomy.
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Prophylactic Surgery: What Are the Options?

Panproctocolectomy and Ileostomy (PI)

For prevention of cancer development in patients
with ulcerative proctocolitis, complete removal of all
potential malignant colorectal mucosa has to be
done. Before the advent of the surgical options of our
days, panproctocolectomy with construction of a
conventional ileostomy was the standard procedure
for cancer prophylaxis in patients with longstanding
ulcerative colitis. Such an operation eliminates fur-
ther risks of colorectal cancer and no surveillance
should be needed. Although cancer in the ileostomy
in these patients has been demonstrated to occur
many years after surgery, this is probably a different
state of affairs [31]. Bowel metaplasia may occur
where gut contents come into regular contact with
the squamous epithelium of the skin, which is an
important step in the development of these rare
tumours, as is also true in some cases of adenocarci-
noma of the oesophagus. Ileostomy cancer develops
at the mucocutaneous junction of the ileostomy, and
chronic irritation caused by trauma and/or chemical
agents from stoma appliances or adhesives may be
factors in its unclear etiology. 

Colectomy and Ileorectal Anastomosis (IRA)

Conflicting results have been presented as regards
the indications for colectomy with IRA for ulcerative
colitis. Although many surgeons today are still reluc-
tant to use the technique, emphasising not only the
persistent cancer risk but also the poor function
[32–34], others consider the operation a viable alter-
native when used selectively in patients without signs
of mucosal dysplasia and whose rectum is not severe-
ly affected by inflammation or fibrosis [35–37]. The
colectomy and IRA procedure for a condition that
almost invariably involves an inflamed rectum cer-
tainly seems illogical. Apart from poor function,
there is a significant risk of cancer development in
the chronically inflamed mucosa. It is often argued
that a substantial proportion of IRA patients – maybe
even half of them – will have their rectum excised
eventually due to persistent or relapsing proctitis
[38]. However, in many cases, the proctitis often set-
tles spontaneously or after local treatment or recurs
periodically. Thus, the patient may enjoy reasonably
good general health and bowel function. Therefore,
even if 40–50% of the patients will ultimately require
rectal excision, roughly half of the patients will con-
tinue to enjoy a satisfactory result and many of those
who finally fail, have been able to postpone a major

operation (IPAA) or an abdominal stoma for several
years. Therefore, the time “bought” by IRA will get
many young people through their formative years of
education, allowing them to plan for a family and a
professional career. However, the long-term risk of
cancer in the rectal stump is the main strong argu-
ment that has been put forward against the use of this
operation – a risk that increases with the duration of
the disease and with the passage of time after the
colectomy. The cumulative probability of cancer
development approaches 5 and 15% after a 20 and
30-year observation, respectively [34, 39]. A very
important predictive factor is the presence of severe
dysplasia in the rectum or carcinoma of the colon at
the time of surgery [40]. Bearing this in mind, the
risk of rectal cancer should therefore be low in
patients with a short antecedent disease history and
in those without mucosal dysplasia in the colon/rec-
tum. As regular well-designed colonoscopic surveil-
lance is considered justified for the control of
patients with longstanding panproctocolitis – in
whom the cancer risk is 3–4 times higher – similar
guidelines [19] should be quite appropriate and safe
for surveillance of patients with an IRA. In other
words, by using a meticulous follow-up system for
patients with IRA, it should be possible to identify
patients who are at a particular risk and urge them to
undergo prophylactic rectal excision. 

The controversy regarding colectomy and IRA
and the place of this procedure in the treatment of
UC has been characterised in the past by personal
prejudices and overzealous condemnation of the
technique by several of the more prominent experts
on colorectal surgery [38]. Employed on a selective
basis, IRA should a safe procedure with low mortali-
ty and morbidity and good prospects for success as a
prophylactic procedure in many patients with long-
standing ulcerative colitis. However, before surgery,
the patients must be fully informed of any inconven-
iences and risks associated with the procedure, and,
most importantly, they must be prepared to submit
to lifelong endoscopy surveillance.

Restorative Proctocolectomy: Ileo Pouch-Anal
Anastomosis (IPAA)

The interest in IRA may well have declined with the
advent of proctocolectomy and the ileo pouch-anal
anastomosis (IPAA). IPAA or restorative procto-
colectomy, i.e. construction of a reservoir of distal
ileum and an ileo pouch-anal anastomosis is the cur-
rent most popular option for surgical treatment of
ulcerative proctocolitis. There is no stoma or need
for an external bag and the normal route of defeca-
tion is preserved, i.e. a normal body image. It has



270 L. Hultén

become the first choice operation to be recommend-
ed around the world. In the conventional technique,
colectomy is combined with endoanal mucous proc-
tectomy and the ileal pouch is hand-sewn to the
pectinate line. In the currently most popular tech-
nique the abdominal dissection is carried out down
to the levator muscle, the rectum is severed at this
level and the ileal pouch is connected to the rectal
stump by a stapling device. In analogy to the tradi-
tional total proctocolectomy procedure, it has been
considered a curative and cancer-prophylactic pro-
cedure since all diseased mucosae are completely
removed. At first sight, restorative proctocolectomy
therefore seems to be an unmistakable opportunity;
however, recent results imply that the IPAA proce-
dure may not be the panacea it was thought to be. It
is a demanding operation with a high potential for
complications even in an experienced surgeon’s
hands and the functional results are sometimes far
from perfect [41]; even its place as a cancer-prophy-
lactic procedure may in fact be in question. An
increasing number of cancers have been reported in
these patients and the incidence is expected to rise as
the length of follow-up increases [42].

Chronic inflammation in the ileal mucosa (pouch-
itis) is a frequent complication in continent ileosto-
my and has proved subsequently to be so even in the
pelvic pouch (IPAA)[43]. A case of adenocarcinoma
in the continent ileostomy [44] and sporadic reports
of dysplasia in the ileal pouch mucosa, have current-
ly appeared in the literature, suggesting that the mor-
phological transformation of the ileal pouch mucosa
might eventually result in cellular dysplasia and
eventually carcinoma [45, 46]. The atrophic colon-
like mucosa in the ileal pouch is hypothetically con-
sidered a potentially premalignant condition with
risk of subsequent development of advanced neo-
plastic transformation. It has been suggested that
dysplasia and aneuploidy, as demonstrated by these
authors, reflect a different pathway of an atrophic
mucosa-dysplasia carcinoma sequence. However, the
results from long-term studies, both on continent
ileostomy patients and subsequently on IPAA
patients, are reassuring [47, 48]. The overall inci-
dence of mucosal dysplasia in the ileal pouch mucosa
proved to be low and no case of high-grade dysplasia
or carcinoma was observed. Considering an observa-
tion time of an average of 30 years in these studies,
and the comparatively large series of patients, these
results imply that dysplastic and neoplastic transfor-
mation within the ileal pouch mucosa is extremely
rare regardless of the type of adaptation and the risk
for epithelial dysplasia in the ileal pouch mucosa to
progress into cancer seems to be very low.

The published reports on cancer that develops in
the IPAA patients operated on for ulcerative colitis,

reflect a quite different issue, however [42, 48]. Irre-
spective of the technique used, IPAA leaves residual
rectal mucosa behind and dysplasia in these rectal
mucosal remnants with subsequent cancer develop-
ment has proved to be a procedural risk, reflecting
the continuous risk of malignant transformation in
the chronically inflamed rectal mucosa. Thus, it has
been demonstrated that even after a careful macro-
scopically complete mucosectomy, islands of rem-
nants of rectal mucosa are left behind in about 20%
of the cases [49], and in the alternative technique
where the ileal pouch is stapled to the top of the anal
canal, varying amounts of rectal mucosa as well as
the anal transitional zone mucosa remain preserved.
The rectal stump may even include part of the lower
rectum in technically demanding cases. Thus, there is
a potential risk for malignant development in the
islands of mucosa remaining between the muscular
cuff and ileal mucosa or in the retained mucosa in the
anal transitional zone, the so-called residual epithe-
lial cuff after the stapled technique. Moreover, it is
convincingly demonstrated that this risk is impend-
ing in patients with a long history of antecedent
ulcerative colitis, and with the diagnosis of dysplasia
or cancer in the operative specimen at the time of
colectomy [42, 48]). Therefore, although there are
reports suggesting that an IPAA is a successful surgi-
cal approach for ulcerative colitis patients with coex-
isting colorectal cancer [50], it is doubtful if such an
approach should be recommended.

Although some colorectal surgeons may question
the need for routine surveillance for cancer in the
IPAA patients [51], these observations imply that
despite the fact that the cancer risk after IPAA may
well be less than after the IRA procedure, a similar
endoscopy surveillance is still justified. A close fol-
low-up in all IPAA patients should be emphasised,
with special attention focussed on those with a long
antecedent disease history and those with dysplasia
or cancer in the original specimen. In this context, it
should be emphasised that the dysplasia or early can-
cer that arises from the residual rectal tissue in the
muscular cuff after mucosectomy may not be easily
detectable and endoscopy surveillance with deep
random biopsies of the anal canal mucosa should be
recommended.
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Introduction

The failure rate of restorative proctocolectomy (RP)
varies from 5 to 15% of the cases [1, 2], but with the
lengthening of follow-up, the rate exceeds 15% [3].
Failure of the RP refers to the necessity of fashioning
a loop ileostomy with the pouch in site or the
removal of the pouch with definitive ileostomy. The
causes of failure include acute and chronic sepsis,
bad functioning in regard to mechanical and func-
tional causes and mucosal inflammatory processes.
Procedures for avoiding loss of anal function come
within the scope of salvage surgery.

Sepsis

Sepsis can be defined early or late. The incidence of
such complications varies in 5–25% of cases after
RPs [4, 5], and approximately half of these are
responsible for the failure of the surgical operation.
The majority of the cases depend on the anastomot-
ic complications regarding the pouch anal or regard-
ing the proximal ileum to the pouch. After modifica-
tion via mucosectomy’s technique, which is used
preliminarily to remove all disease (prone mucosa),
the sepsis rate is remarkably reduced. The experi-
ence of the surgeon in transanal surgery is the factor
that can meaningfully influence any complications
[3, 6, 7].

Early sepsis manifests itself as fever, tenesmus and
loss of pus through the anus. In a certain number of
cases, antibiotic therapy can resolve the infection. In
others, however, TC-guided transanal or transab-
dominal drainage is necessary. In some cases, it is
sufficient to open the pouch-anal anastomosis in
order to guarantee adequate transanal drainage. In
severe sepsis, laparotomic access is mandatory; it is
in these cases that the removal of the pouch from its
natural site is frequently carried out, whereas the
closing of the ileostomy is done infrequently.

In the experience of Heuschen [8] with 131
patients with sepsis, approximately 16% of these

could be treated conservatively. Failure was in rela-
tion to the procedure carried out. In fact, it occurred
in 6% of the cases after minimal surgery and in 47%
of the cases after major surgery. Consequently, it is
obvious that premature sepsis represents an impor-
tant risk factor regarding the success or failure of the
procedure.

Late sepsis generally manifests itself with the
appearance of abdominal or pelvic abscesses and/or
with formation of fistulas. In the case of circum-
scribed sepsis, surgical or TC-guided drainage can
resolve the inflammatory process, otherwise pouch
salvage surgery, with the removal of the pouch from
the pelvis and the positioning of it under the abdom-
inal wall along with the creation of a mucosal fistula,
can represent an adequate therapeutic choice. This
procedure was successful in five patients of eight in
the study of Keighley [9] and in two of four in the
study of the Mayo Clinic Group [10].

In Fazio’s study [11] of 35 patients with sepsis, of
which 29 had leakage of the ileo-anal anastomosis,
the patients were treated via abdominal surgery. The
rescue of the pouch was achieved in 21 out of 22
patients with ulcerative colitis, preserving transanal
evacuation to the detriment of the bowel function,
which was characterised by an evacuative frequency
of 9 motions within 24 h, (ranging between 4 and 35
motions). The quality of life (QoL) was good in 17
patients and bad in 13.

Cohen [12] performed salvage surgery on 24
patients and obtained acceptable results for 20. In 18
of these, the medium frequency of elimination was 5
evacuations/day and 1.5 nocturnally, with good con-
tinence in 13 of the patients. Galandiuk [13] operated
for intra-abdominal sepsis on 29 patients and report-
ed 17 failures, which emphasises that the possibility
for failure increases with time.

Heuschen [8] reports 131 patients with sepsis on
706 PR. In the experience of the author, early sepsis
involves a greater risk of failure that increases with
time at a rate of 20% at 3 years and 40% at 10 years.
The site of the fistula is proximal to the pouch in 13%
of cases, at the level of the neorectal cuff in 31% and
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at the level of the ileo-anal anastomosis in 50% of
cases. Treatment has been conservative in 18% of
cases, with transanal surgery in 25% of cases and
abdominal in 56% of cases. The difference in the fail-
ure is higher after major surgery (45%) than minor
surgery (5%). The failure was also correlated to the
dehiscence of the pouch-anal anastomosis and to the
presence of a pouch-vaginal fistula. Experiences up
to now demonstrate a great variability of results in
relation to the severity of sepsis, the site regarding
the pouch-anal anastomosis and to the duration of
the follow-up.

Gorfine [14] of Mount Sinai in New York reports
on 1 185 RPs: 51 patients with sepsis from leakage of
the pouch-anal anastomosis in which 85 surgical pro-
cedures were carried out including 48 transanal sur-
geries in patients without ileostomy, 37 transanal
surgeries in patients with ileostomy and 4 abdominal
and perineal operations in patients with ileostomy.
In 40% of patients he obtained a good result at a
medium follow-up of 65 months. Comparing patients
with and without ileostomy who received a surgical
transanal procedure, the author did not see any evi-
dence of differences in results. Moreover, he reports
on the failure in all patients who had abdominal sur-
gery. The author concludes, that in order to obtain
good results, more surgical procedures are necessary,
so that there are no differences between patients with
and without ileostomy, which emphasises the failure
of abdominal procedures used in the attempt to res-
cue the pouch.

Dehni [15] reported on the experience acquired
from 54 patients who underwent salvage surgery, of
which 47 had sepsis. In 19 patients with cases of
abscess, he utilised a transanal approach preceded by
surgical or radiological transanastomotic or perineal
drainage. In the remaining cases he preferred an
abdominoperineal approach. Altogether, 27 of the 40
patients evaluated after abdominoperineal surgery
and 13 of the 18 after transanal surgery, obtained sat-
isfactory results. Of the patients operated on for sep-
sis, 44 at a medium follow-up of 30 months obtained
good results. Crohn’s disease was subsequently diag-
nosed in three patients out of four who had pouch
failure after salvage surgery.

Pouch-Vaginal Fistula

The symptoms of pouch-vaginal fistula consist of
leakage of secretion or gas from the mucosa and/or
faecal leakage through the vagina or the perineum.
Its incidence is equal to approximately 5–10% of
patients operated on for RP. The treatment depends
on the severity of the symptoms. In the case of mini-
mal symptoms, the application of a seton tie could be

sufficient, even if long-term data on it does not exist
[16].

In the case of incontinence, a defunctioning
ileostomy can be performed and a seton tie can be
inserted for drainage. Once the sepsis has been
resolved, recanalisation will be possible. The inser-
tion of a seton tie is probably the technique of choice
in the presence of a cryptoglandular fistula. Ileosto-
my alone, in fact, is not in a position to guarantee sat-
isfactory results [17].

Surgical procedures can be divided into abdomi-
nal and local. The first is concerned with abdominal
revision and the advancement of the ileo-anal anas-
tomosis. Local procedures, on the other hand, such
as advancement flap repair and endoanal or
endovaginal repair, precede fistulectomy.

It is obvious that the site of anastomosis influ-
ences surgical choice. According to some authors, in
the presence of anastomosis in the distal rectum, it is
possible to make a reconstruction and to perform a
more distal anastomosis with success in 21 out of 26
patients [12, 16, 17]. In the case of a fistula that is
derived from ileo-anal anastomosis, a local treatment
is recommended.

Advancement flap repair determines success in
50% of cases. Transvaginal repair allows a direct
access to the fistula avoiding sphincter damage. In
one study, five patients out of seven obtained good
results at a mean follow-up of 26 months [13]. Others
authors have reported good results in 11 patients out
of 14 at a mean follow-up of 18 months [18].

In reviewing the various results obtained with a
transvaginal approach, the closing of the fistula has
been demonstrated in 25 patients out of 35. Surgery
with an abdominal approach is in a position to
achieve good results in 80% of cases; with the per-
ineal approach the percentage falls to 50% of cases
[13, 16, 19, 20].

A further condition that can lead to the removal of
the ileal pouch is represented via malfunction. Such
an event is responsible for 20–40% of failure of the
pouch [9, 10]. Karoui [21] reports a removal rate of
35% for poor functioning (24 out of 58 removals) due
to outlet obstruction in 10 patients and incontinence
in 14 patients. The success rate after medical or sur-
gical treatment is extremely variable in the literature,
ranging between 33 and 100% of cases [9, 22]. Surgi-
cal treatment can consist of an exclusively transanal
approach or a combined abdominoperineal
approach, depending on the reason of dysfunction
and technical feasibility [23]. The most frequent
causes of malfunction are represented by mechanical
obstruction, sphincter dysfunction, reduced capacity
of the reservoir or by mucosal inflammation [24].
The majority of the patients with poor functioning
have an evacuation frequency of 10 motions/24 h or
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more, often associated with emission of small vol-
umes of faeces and the presence of urgency, inconti-
nence and evacuation difficulties [24].

Outlet obstruction (OO), which alone is responsi-
ble for 18–48% of the malfunction of the ileal reser-
voir [9, 10], can be determined by various factors
including stenosis of the pouch-anal anastomosis, a
long efferent limb (LEL) in an S-shaped form or by
the presence of a residual of rectal mucosa at the level
of the pouch-anal anastomosis (retained rectal
stump).

Stenosis of Pouch-Anal Anastomosis

Ogunbiyi’s study [9] on 198 PRs reports nine cases of
OO due to stenosis of the pouch-anal anastomosis in
four, LEL in two, prolapse of the pouch in one and
stenosis of the remaining ileum above the pouch in
two cases. All patients with stenosis of the pouch-
anal anastomosis underwent a reconstruction of the
reservoir with success in three patients out of four. A
pouchpexy was performed with success in the patient
with prolapse of the pouch. In the two patients with
LEL, the efferent limb was successfully removed. In
the two cases of stenosis above the pouch, one patient
showed no improvement of clinical conditions after
the construction of a pouch-anal anastomosis L/L,
while for the other patient who was diagnosed with
Crohn’s disease after the construction of the reser-
voir, the resulting strictureplasty was successful.

A stenosis of the pouch-anal anastomosis, requir-
ing a single dilatation, is described in the literature in
a variable percentage from 4–40% of cases [1, 13,
25–31]. This event is more frequent in patients with
UC [13, 28, 29] compared to those with FAP and
shows a double incidence regarding mechanical
anastomosis compared to those made by hand [29].
Senapati [31] in a study of 266 patients who under-
went PR, reported stenosis in 14.2 and 39% of the
patients, depending on whether the procedure had
been carried out via manual or mechanical anasto-
mosis. The first therapeutic approach to stenosis of
the pouch-anal anastomosis, is dilatation under
anaesthesia. With this procedure Senapati [31]
reports a success rate of 26%, while Galandiuk [13] at
a 31-month follow-up (range 1–98) reports a relapse
rate of 59% with failure in 16% of the cases. The same
author reports satisfactory results after repeated
dilatations in more than 50% of cases (23 patients out
of 42). In particular, in the case of a short stenosis, a
posterior strictureplasty can be indicated. Stenosis of
2 cm of length can be corrected by an exclusive
transanal approach. In the case of a long stenotic seg-
ment, on the other hand, a combined abdominoper-
ineal approach is recommended [32, 33].

According to Dehni’s [23] study of 23 patients who
underwent transanal surgery, 4 because of fibrous
stricture, the combined abdominoperineal conver-
sion is mandatory. The transanal approach with
removal of the stenosis and distal advancement of
the pouch is particularly indicated in cases with con-
comitant vaginal fistula [32].

The remaining therapeutic options consist of the
removal of the pouch with definitive ileostomy,
which was necessary in 2.5–15% of the cases, or by
abdominal salvage surgery, with removal of the
pouch, removal of the fibrotic ring and reconstruc-
tion of the pouch-anal anastomosis restoring the
proximal portion of pouch [24].

Maclean [34] of the Mount Sinai Hospital of
Toronto, comparing patients who underwent rescue
of the pouch through an abdominal approach in
cases of pelvic sepsis or OO, reported a minor inci-
dence of complications (33.3 vs. 61.5%, p=0.047) in
patients with OO. This emphasises, moreover, that
there was a greater risk of malfunction in those cases
where it was necessary to refashion a new pouch then
where it was possible to modify the old reservoir,
depending on whether there was insufficient compli-
ance due to fibrosis and a reservoir lacking in volume
with a subsequent increase of evacuation frequency.

Long Efferent Limb

Parks and Nicholls’s S-pouch [35] or Fonkalsrud’s H-
pouch [22] can determine the formation of an effer-
ent limb of the terminal ileum, which constitutes the
proximal side of ileo-anal anastomosis. A long effer-
ent limb (LEL), >8 cm of length, fashioned in the first
“debut” cases of the S-reservoir, needed catheterisa-
tion of the pouch to achieve evacuation in more than
50% of the patients [36].

Fonkalsrud [22], in his study of 601 PRs, reports
an OO rate of 27.3%, with a success rate after surgical
review in 93% of cases. In this experience, however,
221 patients had an H-reservoir and 4 had an S-reser-
voir constructed in the early 1980s. Those made at
that time were abandoned because of an elevated
incidence of emptying with the necessity of catheter-
isation.

The removal of the LEL is possible through a
transanal approach, but it is technically feasible in
less than 30% of patients [22, 37]. The technique con-
sists of mobilisation of the pouch and separation of
the ileo-anal anastomosis. The efferent limb is
removed and a new manual anastomosis is fashioned
between the pouch and the anal canal.

Sagar [10], in a study of 1 770 ileal pouches, evi-
denced 9 LELs (5–11 cm), all of which were in
patients with an S-pouch, and 3 blind handle torsions
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in patients with J-pouches. After surgical treatment
of the nine patients with LEL, five demanded con-
struction of a new reservoir, which was successful in
seven cases (78%). In the three patients with blind
handle torsions, he did not fashion a new reservoir
and only one patient benefited from the surgical
treatment. Of a total of 26 patients who underwent
this treatment, failure of the surgical procedure was
recorded in 5, while 18 showed improvement which
included a change from needing catheterisation to
spontaneous evacuation [9, 10, 37, 38].

Retained Rectal Stump

The use of stapling in the realisation of the pouch-
anal anastomosis or the insufficient execution of
mucosectomy are the main causes of retention of rec-
tal mucosa. In fact, with the double stapling tech-
nique, a little stump of rectal mucosa of variable
length from 1.5–3 cm, in which the disease persists, is
left In Situ. A certain degree of inflammation is com-
monly found on the biopsies carried out on the resid-
ual cuff of the columnar epithelium. However, this
only causes symptoms in 2–15% of patients [39–42].

According to the experience of Herbst [38] in a
study of 16 PRs with OO, in half of the patients, the
functional disturbance was associated with an LEL of
the S-pouch, five were associated with a stenosis of
the pouch-anal anastomosis, and one was associated
with a stenosis associated to an LEL, while two were
associated with a long rectal stump. None of the
patients had the reservoir reconstructed during a
subsequent operation and surgery was successful in
80% of cases. The author concludes that with the use
of a mechanical pouch-anal anastomosis, the inci-
dence of a long rectal stump increases because of OO
[38].

Lavery of the Cleveland Clinic, in one study
focussing on 227 patients with PR, reports the pres-
ence of inflammation of the cuff, histologically
demonstrated, in 82% of cases. This condition gener-
ated a clinical symptomatology in only 14.7% of the
patients. The more frequent disturbances during cuf-
fitis are bleeding, burning and urgency; moreover,
neoplastic transformation of the residual rectal
mucosa is possible [39, 40, 43]. Local treatment with
steroids can determine remission of symptoms, but
often definitive resolution of clinical presentation is
possible only with surgical therapy.

Five patients of the series of Dehni [23] received a
salvage procedure of the pouch for complications
due to a long rectal stump with the presence of severe
cuffitis in two cases, difficulty of emptying in two
others and development of carcinoma on the stump
in one case. Four of these patients demanded a new

anastomosis carried out via a transanal approach and
one demanded a review via an abdominalperineal
approach.

If the retained portion of mucosa is short, a
transanal approach can be possible, but in the major-
ity of the cases, a combined abdominoperineal
approach, that includes removal of the residual rec-
tum followed by manual mucosectomy and transanal
refashioning of the pouch-anal anastomosis is neces-
sary.

Curran [42] reports three cases where there was a
necessity to carry out a transanal mucosectomy for
resolution of the symptomatology. In one of these
cases the removal of the pouch was necessary. Fazio
obtained good results associating the advance of the
reservoir to a transanal [44].

Small Volume Reservoir

The first type of reconstruction after total procto-
colectomy was the straight ileo-anal anastomosis.
The unsatisfactory results of such a procedure
together with the studies of Nicholls [45], which
demonstrated the presence of an inverse relation
between evacuation frequency and reservoir capaci-
ty, determined the spread of the pelvic pouches.
However, constructing a pouch so as to have satisfac-
tory functional results is not sufficient, because an
adequate volume of the reservoir is necessary for the
functioning of the neo-rectum with a reduction of
evacuation frequency. In fact, insufficient volume of
the reservoir can be responsible for the elevated
number of evacuations and urgency. The demonstra-
tion of the importance of an adequate volume is rep-
resented in the differences in the results that can be
observed between the J and the W-pouch [46].

The pouch enema and above all the mano-vol-
umetry along with the determination of the threshold
volume (TV) and the maximum tolerated volume
(MTV) can define the capacity and compliance of the
reservoir exactly. Medical therapy (loperamide,
codeine and mass-forming drugs), often is not able to
improve the evacuation frequency, so therefore, an
abdominal operation becomes necessary in order to
enlarge the pouch. Herbst demonstrated a meaning-
ful reduction of evacuation frequency using this
method [38] and Fazio [11] used this method in 7 of
35 patients reoperated on for sepsis.

Klas [47] reported that in five cases of insufficient
volume of the reservoir for which he carried out a
conversion from a J to a W pouch, daily evacuation
frequency had been reduced, with much satisfaction
on behalf of the patients, from 13–8 to 5–8 and the
nocturnal episodes from 3–0 to 0–3. However, such
an increase of the pouch, which certainly represents
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a more conservative method than ex novo construc-
tion of the reservoir, is not always feasible. This tech-
nique consists of the addition of a small intestinal
loop to the proximal part of the pouch without
removing it from its site, or as an alternative, mobil-
isation of the reservoir, modification of the J-pouch
in order to construct a W-reservoir and finally a
reconstruction of the pouch-anal anastomosis. In the
case of a J-pouch with a long blind stump, its inte-
gration with an L/L suture is sufficient for increasing
the volume of the pouch.
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Introduction

There are several clinical scenarios when the opera-
tion of ileal pouch-anal anastomosis does not go as
smoothly as planned, specifically with respect to
obtaining enough length to construct an anastomo-
sis. Although the technique of stapled ileal pouch-
anal anastomosis has greatly facilitated the ability to
obtain additional length, there are still situations in
which this is technically difficult. In addition, there
are situations in which a hand-sewn anastomosis is
required, for example, in the UC or FAP patient with
a low-lying rectal cancer, or the patient who has had
a very short Hartmann pouch where, due to distal
scarring, a stapler technically cannot be used to cre-
ate an anastomosis. The most common situations in
which it will be difficult to gain enough length to per-
form an “easy, tension-free anastomosis” are: [1]
those patients who are obese, [2] those in whom
reoperative surgery is performed and who have fore-
shortening of the mesentery due to scar tissue, [3]
those patients who, based on their body habitus, have
an unusually short small-bowel mesentery, [4]
patients with an unusually long torso, [5] patients
with familial adenomatous polyposis (FAP) who have
mesenteric desmoid disease, as well as [6] patients
who for a variety of reasons have undergone prior
small-bowel resection. In these situations, particular
attention to detail with respect to mobilization of the
small-bowel mesentery and certain technical tips can
be extremely helpful in facilitating the course of the
operation. This chapter will be divided into two sec-
tions, the first dealing with maneuvers to help gain
additional mesenteric length and allow the terminal
ileum and J-pouch to reach the anal canal more easi-
ly and the second, with maneuvers to facilitate con-
struction of a loop ileostomy in these individuals,
which can itself be extremely difficult.

Maneuvers to Gain Additional Mesenteric Length

Mobilization of the Small-Bowel Mesentery

One of the key maneuvers in gaining length of the
ileal J-pouch is complete mobilization of the small-
bowel mesentery. The small-bowel mesentery
adheres to the retroperitoneum in a diagonal fashion
beginning in the lower right quadrant, extending
upwards toward the left upper quadrant. The entire
mesentery of the small bowel should be mobilized to
the level of the second and third portions of the duo-
denum (Fig. 1). Division of the filmy adhesions
between the small bowel mesentery and the duode-
num permit additional stretch of the small bowel
mesentery. In doing this maneuver, one must be
careful not to do too much mobilization. Injudicious
mobilization or use of electrocautery in the vicinity

Management of the Difficult Ileal Pouch-Anal
Anastomosis and Temporary Ileostomy

Susan Galandiuk

Fig. 1. Mobilization of the small-bowel mesentery up to the
level of the third portion of the duodenum
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of the pancreas can actually result in pancreatitis and
should be avoided.

Peritoneal Windowing

The visceral peritoneum acts almost like a “sausage
casing” in terms of holding in or confining the
mesentery of the small bowel. If the visceral peri-
toneum covering the mesentery of the small bowel is
sharply incised, the small-bowel mesentery stretches
more easily. Because the blood supply to the ileal
pouch is extremely important, much care needs to be
taken when performing this maneuver. In order to do
this, while avoiding injury to any of the underlying
blood vessels, a very fine hemostat can be gently
inserted underneath the peritoneum in order to lift it
away from the underlying blood vessels and the elec-
trocautery used to gently divide the peritoneum
(Fig. 2a). This is done at 1 or 2-cm increments in a
horizontal step-ladder-type fashion, while an assis-
tant applies distal traction to the point of the termi-
nal ileum that is chosen to be the apex of the J-pouch
(Fig. 2b). As soon as the peritoneum is divided at
each point, there is a gaping of the peritoneum in this
area. When the anterior surface of the small-bowel
mesentery’s peritoneum is “windowed” in this man-
ner, the small-bowel mesentery is then “flipped” or
turned cranially so that it lies over the upper portion
of the patient’s abdomen and chest. Subsequently,
the identical maneuver is then performed on the pos-
terior aspect of the peritoneum covering the small-

bowel mesentery beginning just above the level of the
third portion of the duodenum and proceeding dis-
tally towards the mesenteric portion of the segment
of terminal ileum chosen to be the apex of the J-
pouch. One can usually gain approximately 2–3 cm
or more of additional mesenteric length via this
maneuver (Fig. 2c).

Division of Either the Ileocolic or Superior Mesenteric Blood
Vessels

If the above maneuvers are still insufficient for pro-
viding adequate mesenteric length, some of the blood
vessels supplying the terminal ileum can be divided.
If the colectomy is performed at the same time as the
ileal J-pouch anal anastomosis, it is important to pre-

Fig. 2a-c. Peritoneal windowing to gain additional mesenteric length. a A hemostat is inserted underneath the peritoneum
to lift it away from the underlying mesenteric blood vessels. b Electrocautery is then used to divide the peritoneum in a
step-ladder-type fashion at regular intervals. c Several centimeters of additional mesenteric length can be gained using this
maneuver

a

b

c
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serve the entire course of the ileocolic vessels. This is
important so that, if additional mesenteric length is
required, this vessel can be used as the main pouch
blood supply. This is unfortunately not an alternative
in patients who have already had a prior colectomy
and present at a later stage for ileal J-pouch anasto-
mosis. The terminal ileum is characterized by its
arcade-like blood supply. Either the distal superior
mesenteric or the ileocolic vessels can be divided,
provided that the other blood vessels are intact and
that good bowel perfusion can still be maintained via
these arcades [1]. If there is inadequate mesenteric
length, by placing distal traction on the J-pouch, one
can easily ascertain by palpation alone whether the
ileocolic vessels or the distal superior mesenteric ves-
sels are under more tension. These vessels can be felt
as tight cords or bands even in obese patients when
the pulses of the vessels cannot easily be palpated. If
one or the other of these vessels feels to be under
more tension, these vessels can be clamped, divided
and ligated and additional mesenteric length
obtained. If there is a question as to what effect divi-
sion of these vessels would have on pouch viability,
vascular clamps can be used to occlude these vessels,
and pouch viability ascertained before they are divid-
ed. With this technique, an additional 2–3 cm of
mesenteric length can be attained.

Stapled Ileal Pouch-Anal Anastomosis

Performing stapled ileal J-pouch anal anastomosis is
by far the easiest method with respect to mesenteric
length, because in this situation, the transanally
placed stapler pushes the perineum towards the
abdomen and small-bowel mesentery, reducing the
length needed by several centimeters compared to
hand-sewn techniques. Purse string sutures are not
reliable and frequently are placed incorrectly.
Because of this, incomplete “doughnuts” are com-
mon. I prefer to use a triple-staple approach, in
which no purse string suture is used [2]. The anvil of
the stapler is placed through the enterotomy through
which the GIA staplers that created the J-pouch are
fired. This enterotomy is in turn then closed using a
linear stapler and the shaft of the anvil pierced
through the bowel just adjacent to this linear staple
line. Since no purse string suture is required, the
bowel is less likely to tear and there are fewer techni-
cal problems with the anastomosis, especially if an
anastomosis is constructed under tension. In the very
obese patient, the extra-large straight St. Marks
retractor is invaluable. This is particularly useful in
the patient who is well over 150 kg (Fig. 3), and par-
ticularly in obese male patients in whom the narrow
pelvis further makes dissection difficult. The only

compromise one may have to accept with a stapled
ileal J-pouch anal anastomosis is that, in a very large
patient, one may have to accept an anastomosis that
would be higher above the dentate line than in the
ideal situation. In these cases, surveillance may need
to be performed more frequently and one must be
prepared to perform a mucosectomy should this
become necessary. This clearly becomes a very seri-
ous issue in the case of familial adenomatous poly-
posis when one may also be dealing with patients
who might not be compliant with follow-up surveil-
lance. This must be discussed in great detail with
patients preoperatively, particularly in the United
States where many of these patients have a low rate of
follow-up.

What to Do in Case of Extremely Difficult Hand-Sewn
Anastomosis

Do not despair. Even in the most difficult circum-
stance, do not give up and excise the anal canal. I
have frequently seen this done, and know from per-
sonal experience, that even in the most awful case
when one thinks that all is lost, when one fears that
there will be leaks and problems with healing, the
anastomosis can still heal primarily and the patient
obtain a satisfactory functional result. Even when the
ileal J-pouch tears when it is brought down to the
anal canal due to a large amount of tension on the
anastomosis, it may still heal. One must, however,
realize that the more tension there is on an anasto-
mosis, the more likely the patient is to have a stric-
ture postoperatively. It is therefore extremely impor-

Fig. 3. Even in very large patients, ileal pouch-anal anasto-
mosis can be performed. The extra-large straight St. Marks
retractor is particularly helpful such as in this patient with
a body mass index of 46.1



282 S. Galandiuk

tant to check for this prior to loop ileostomy closure.
If this is not treated with dilation prior to loop
ileostomy closure, there is a much higher risk of
dehiscence of the loop ileostomy closure site. There
is also a higher rate of pouchitis and chronic pouchi-
tis associated with untreated strictures. Such stric-
tures may only require digital dilation or dilatation
under anesthesia [3]. When performing a hand-sewn
anastomosis, it is very useful to first place quadrant
sutures to fix the pouch to the anal canal before mak-
ing a pouch enterotomy at the apex of the pouch for
the anastomosis. A hand-sewn anastomosis with a
complete mucosectomy should be performed in
cases in which there is a distal rectal cancer, for
example a distal rectal cancer in ulcerative colitis or
FAP which does not permit a stapler to be placed
below it due to its very distal location.

Loop Ileostomy Formation

If one is constructing an ileal J-pouch anal anasto-
mosis under tension, it is extremely important to
always divert the patient no matter how difficult it
appears that creation of the stoma will be. Imagine
how miserable a situation it would be if the patient
would have an anastomotic leak and required reop-
eration and diversion-it would be twice as difficult
then. One must always optimize the conditions for
successful anastomotic healing. If the anastomosis is
created under tension, this includes diversion.

Preoperative Stoma Site Marking

It is extremely important to have the patient marked
for a stoma site preoperatively [4]. This is most true in
the obese patient and in the patient that has had pre-
vious open surgical incisions. If the patient should
have a problem with the distal anastomosis and
require diversion for longer than the normal 8 weeks
postoperatively, it is imperative to have a stoma locat-
ed in a location where the appliance will be able to
adhere for at least 2–3 days. In patients in whom the
ileal J-pouch anal anastomosis is constructed under
tension, the superior mesenteric vessels and blood
supply leading to the ileal J-pouch is tethered close
along the patient’s spine. This also tethers the vascu-
lar arcades along the anti-mesenteric border of the
distal small bowel, so that it can be very difficult to
mobilize a loop of bowel to create an end ileostomy.
This will of course become easier as one proceeds
proximally in the course of the small bowel. More
proximal stoma placement will, however, be associat-
ed with higher volumes of ileostomy output. Unfortu-
nately, in very heavy patients, the best external site for

a loop ileostomy is often in the patient’s right upper
quadrant, requiring that the loop of bowel chosen for
the stoma to be located much more proximally than
one would wish.

Ileostomy Aperture

When creating the skin aperture, making the aper-
ture too small makes it technically difficult to mature
the stoma, while making it too large makes it harder
to obtain stoma eversion. In most patients, making a
skin aperture roughly the same size as the diameter
of the bowel to be used to create the stoma or several
millimeters larger will provide for a suitably sized
skin aperture.

In most patients, a two-finger breadth opening in
the abdominal wall is all that is required for a loop
ileostomy. However, in patients in whom there is
excessive tension or particularly in obese patients,
where the small-bowel mesentery may be very large,
it is important to create a large enough fascial defect
in order to permit the bowel to pass easily through
the abdominal wall. Since this is a temporary ileosto-
my, the larger fascial defect and the common paras-
tomal hernia can easily be closed at the time of
ileostomy closure.

Babcock or other types of clamps should be used for
as brief a time as possible to grasp the bowel while it is
brought through the abdominal wall. These clamps
tend to rip through the bowel and cause an excessive
amount of trauma even if they may be soft or “atrau-
matic”. Once a clamp has been used to pass the bowel
through the abdominal wall, it is quickly released and
a dry gauze sponge or pad can be used to further
manipulate the bowel, since this is much gentler to the
bowel wall. If a significant amount of traction on the
bowel is required, an umbilical tape passed immedi-
ately underneath the bowel, just at its mesenteric mar-
gin, will usually provide sufficient traction without
disrupting the bowel wall, tearing it or interfering with
or damaging its blood supply. One should always start
with the small bowel just proximal to the ileal J-pouch
and determine the most distal loop of small bowel that
can reach and be adequately exteriorized through the
ileostomy aperture. For an adequate loop ileostomy,
6–8 cm of bowel should be present above the skin sur-
face depending upon the diameter of the small bowel.

Use of Stoma Rods

If there is excessive tension, a stoma rod may be
used. I prefer short plastic ileostomy rods (Marlen).
These have the advantage that they are relatively
small, being only several centimeters in length, so
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that they do not interfere with the stoma appliance,
as can larger rods that are meant for use with
colostomies. Such rods should be left in place for
5 days after surgery in order to assure adherence of
the bowel to the abdominal wall and subcutaneous
tissue before removal. In a patient in whom a stoma
is constructed under significant tension, these rods
can easily cause a partial small-bowel obstruction
when they are in place. It is not unusual that, due to
this obstructed effect, the patient cannot be advanced
beyond a liquid diet until the rod is removed. These
rods also have the advantage of having an “eye” on
both ends to permit them to be sutured to the skin so
they cannot inadvertently “slip out” or be inadver-
tently removed. If there is difficulty in physically get-
ting the bowel to reach to the skin, in very rare cir-
cumstances I have done a lipectomy of the area
around the stoma site via the midline incision in
order to “thin” the abdominal wall. This approach is
used so as not to stretch the ileostomy skin aperture
unduly. This is very rarely needed, since fat will
almost always compress sufficiently and most obese
patients have a fairly soft abdominal wall. One essen-
tial in dealing with such patients is, however, to have
them seen postoperatively by a skilled enterostomal
therapist. These patients will invariably require a
convex stoma appliance, Eakin seals, and a stoma
belt. There are many different stoma supply manu-
facturers. Some patients will even require very deep
convexities or, appliances with special oval shapes.
Without the use of such appliances, ileostomy retrac-
tion occurs. This is important, since, if retraction

occurs, the stoma will no longer be diverting and the
patient then passes a large amount of stool through
their J-pouch. This not only causes anal excoriation,
but may also impair healing of the distal ileal J-pouch
anal anastomosis, the prime purpose of the ileostomy
in the first place.

Conclusion

In performing ileal pouch-anal anastomosis in the
technically challenging patient, due to anatomic or
other reasons, the main key is patience and careful
attention to detail. Even in the most difficult setting,
satisfactory results can be achieved.
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Introduction

Restorative proctocolectomy (RPC) has evolved as a
procedure for the treatment of mucosal pathologies
such as ulcerative colitis (UC) and familial adenoma-
tous polyposis (FAP) while preserving intestinal con-
tinuity and anal continence [1]. The two key concepts
on which it is based are ileoanal anastomosis [2] and
construction of an ileal reservoir proposed, even if in
different clinical situations, by Valiente and Bacon
[3] and Kock [4] and subsequently integrated in the
ileoanal anastomosis by Parks and Nicholls [5].

Since the period of the original description, the
operation underwent many technical improvements
which simplified the procedure, contained the mor-
bility and improved the functional results [6, 7]. RPC
with an ileal pouch-anal anastomosis (IPAA) is a
complex and sophisticated operation; even if periop-
erative mortality is low (0–1%), specific surgical
complications are about 25–40%, with the need to
perform surgical revisions in 15–25% of cases [8].
Nevertheless, the functional results that may be
obtained in terms of continence and acceptable intes-
tinal function determine a high degree of satisfaction
in relation to patient lifestyle [9]. Some controversies
about some surgical aspects and patient selection cri-
teria still exist even if issues about pouch duration
and stability in the long run and its morphological
and functional changes are actually considered much
more important.

Open Questions Related to Technical Issues

Mucosectomy with Hand-Sewn Anastomosis or Double
Stapling Technique

After performing mucosectomy and manual anasto-
mosis, percentage of disorders pertaining fine tuning
of continence is registered (such as spotting, daily
and especially nightly soiling), which is definitely
higher than the clinical situation after performing
stapled anastomosis (30–50% vs about 10%) [10, 11].

Stapled anastomosis entails less handling of the anal
canal, reduced sphincterial trauma, lower anasto-
motic tension and preservation of the transitional
mucosa with a sensorial-discriminating function,
which are all details to simplify the operation and
improve functional results [12–14], as various retro-
spective and observational studies testify [6, 14, 15].
The different results appear to be less obvious if ran-
domised studies only are taken into account [16–18].
Probably the heterogeneity of patients (including
FAP cases), variability of the anastomosis level and
methodological differences in the analysis of results
may explain these discrepancies. Regardless, both
from the Swedish [18] and Mayo Clinic [16] study, a
trend showing a better night faecal continence
emerges in patients with stapled anastomosis, which
is a meaningful variable for patient overall well-
being.

Manometric evaluations performed after IPAA
show reduction in anal basal tone in comparison with
preoperative values, but in all evaluations carried
out, reduction of sphincterial tone is less obvious
after a stapled suture [10, 12, 14–16,18]. Stapled anas-
tomosis at the top of the anal canal preserves the
anatomic functional integrity of the anal region
whereas if performed at the dentated line, it causes
damage to the internal sphincter and produces
results similar to those of the manual technique [10,
11, 19]. Results of the stapled IPAA as a whole are
functionally superior, as with the preservation of a
suitable anal pressure gradient and transitional
mucosa, which are important for the sampling [6, 10,
13, 14, 20]. Moreover, the stapled IPAA entails fewer
septic complications and a lower risk of reservoir
failure due to pelvic sepsis [6, 21, 22]. However, on
these topics, unanimous agreement in the surgical
community has not been reached [7, 8, 10, 13, 23, 25].

Pouch Configuration

Although the initial reservoir described by Parks and
Nicholls [5] was triple limbs of the ileum shaped in
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“S” configuration, surgeon creativity produced sev-
eral designs – “J”, “H”, “K” and “W”– to overcome
the difficulties of evacuation connected with the exit
conduit of the S-shaped pouch and improve its func-
tionality [8, 24]. The J-shaped configuration was
adopted by most surgeons [6, 21, 23, 24] because of
ease of construction using staplers and efficient evac-
uation even if its lower initial compliance may give
rise to an increase in the defecation frequency at least
in the initial period after the ileostomy take down [7].
Regardless, 1 year after surgery, the J-shaped pouch
increases its ability by 300–400%, allowing suitable
stabilisation of daily evacuations [25]. A comparative
study into features of three different-shaped ileal
reservoirs (S, J, K) showed that even if the S- and K-
shaped reservoirs reach higher volumes 1 year after
surgery (410 ml vs 305 ml), as a matter of fact, func-
tional results do not differ much [24]. The W-shaped
pouch has probably a small advantage in comparison
with the J-shaped pouch in terms of evacuation fre-
quency, at least in the first period after ileostomy clo-
sure, but this difference disappears with time [10],
and 1 year after surgery, the two reservoirs give the
same results [10, 26]. The choice among the various
configurations is more a matter of personal taste, and
as far as suitable ileal tract is concerned (at least 30-
cm long), functional behaviour can be compared
[24].

Omission of Diverting Loop Ileostomy

The complexity of IPAA and the seriousness of the
functional consequences of pelvic sepsis from anas-
tomotic dehiscence justify the almost routine adop-
tion of the protective ileostomy [8]. Ileostomy does
not completely eliminate the risk of pelvic sepsis, but
it mitigates its negative consequences and facilitates
its treatment [24, 25] even if at the price of a 10–30%
of complications connected with its construction
and closure [24, 27]. Even if several trials suggest the
possibility of performing one-stage IPAA with over-
lapping pelvic complications, minor occlusive
episodes and a shorter hospitalisation [28, 29], in
other authors’ experience [30–32], omission of the
ileostomy is connected with an increase of anasto-
motic complications and pelvic sepsis. Despite an
aggressive therapeutic attitude, the risk of reservoir
failure in patients with septic complications is 31%
after 5 years and 39% after 10 years since surgery
[32]. In the light of these data, one-stage IPAA may
be offered if the surgeon is an expert and in selected
low-risk cases (patients with a suitable nutritional
status, not undergoing immunosuppressive therapy,
under treatment with a low steroid dosage) where
the operation follows an ideal course without any

technical incidents or problems of anastomotic ten-
sion [24, 30, 33]. However, it is noteworthy that the
results of a recent experience investigating the rea-
sons for long-term failure of RPC be taken into
account, which demonstrate the omission of protec-
tive ileostomy as one major adverse prognostic fac-
tor [34].

Laparoscopic IPAA

Recently, we assisted to an increase of laparoscopic
techniques in the field of gastrointestinal surgery,
which also involved IPAA, whose laparoscopic prac-
ticability was shown with complications and overlap-
ping results to the open approach [35, 36]. There are
still some incontrovertible data missing about advan-
tages of the mini-invasive approach in terms of sur-
gical morbility, stress reduction and a faster healing
process and more restricted intraabdominal adhe-
sion formation, as data to compare open and laparo-
scopic surgery are presently unsuitable [8]. A recent
randomised Dutch study [37] showed a comparable
life-style between the two groups of patients, but the
laparoscopic operation lasts longer, has higher costs
and shows no clear advantages about the use of anal-
gesics and duration of hospitalisation. The only real
advantage that is presently well documented for the
laparoscopic approach is the higher cosmetic effect
[36]. Further prospective evaluations are necessary
to define the role of laparoscopic IPAA.

Open Questions Related to Selection Criteria

Age

If at the beginning of the clinical experience with
IPAA, given the complexity of the procedure, the
higher age limit had been arbitrarily set at 55 years,
this criterion does no longer represents an absolute
bond [8]. Two recent studies showed that IPAA can
be advised for patients older than 60 years in whom
favourable results not considerably different from
those in younger patients were reported [38, 39], as
well as for 70-year-old, well-motivated patients with
clinically acceptable results [40], even if those results
were surely not ideal for younger patients.

Crohn’s Disease

Crohn’s disease (CD) is generally a contraindication
to performing an IPAA [1, 25] because of the high risk
of complications and illness relapse with a conse-
quent destruction of the reservoir or its permanent
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loss of functionality in 30–45% of cases [41, 42]. The
experience of Regimbeau et al. goes against the tide
[43]; they performed the operation in a selected group
of patients with known CD, with complications in
35% of patients, reservoir excision in 10% of cases
and a functional result overlapping with the result of
patients suffering from UC. Despite all the perplexi-
ties shown by some authors about the criteria used by
the French surgeons to diagnose CD [34], their results
compel us to reconsider the issue from a different per-
spective, as it is not properly suitable to compare the
results of IPAA for CD with results for UC and FAP
[44]. It must be emphasised that in case of Crohn’s
colitis, surgical relapses after 10 years since surgery
are 25% after undergoing proctocolectomy and
ileostomy and 50% after ileorectal anastomosis [45].
These values may well be compared with the percent-
ages of the failure of IPAA for CD reported in the var-
ious series [42, 44, 45]. Delaini et al. [44] compared
the results of two groups of patients suffering from
Crohn’s colitis at a distance; they underwent total
proctocolectomy and continent ileostomy (Kock
pouch) or conventional ileostomy. Reservoir excision
was necessary due to a relapse of CD in 28% of
patients with Kock pouch whereas in the group who
underwent conventional ileostomy, 28% of patients
underwent one or more ileal resections due to a
relapse. Short-bowel syndrome occurred in 4% of
patients in both groups. The results of this study show
that loss of the small intestine due to pouch removal
can be compared with those due to relapse after con-
ventional ileostomy and does not inevitably lead to
short-bowel syndrome. According to Delaini et al.
[44], construction of a continent ileostomy and also of
a pelvic reservoir in the case of selected CD (absence
of ileal and anal-perineal illness) does not necessarily
prognosticate a surgical catastrophe; this is a point of
view that agrees with a recent study by the Cleveland
Clinic [45] (12% reservoir excision, acceptable func-
tional results, satisfactory quality of life).

Open Questions Related to Pouch Durability,
Functional Stability and Pathophysiological
Modifications of Ileal-Pouch Mucosa

Pouch Durability and Functional Stability in the Long Term

IPAA is an operation with a high potential for com-
plications leading to reservoir failure in 10–15% of
cases 10 years after surgery [43, 45]. Data present in
the literature show that the risk of losing the reser-
voir progresses with time, that 75% of these events
happen well after 1 year following surgery [34] and
that the main causes are pelvic sepsis/fistulisation,
reservoir disfunction and CD [23, 34, 46]. Risk of los-

ing the reservoir is particularly high in patients
developing postoperative septic complications,
reaching values of 30% after 5 years and 40% after 10
years since surgery [32]. Fazio et al. [47] developed a
predictive model to determine the risk of failure and
allow patients an objective estimate of such an event
in the light of an informed and well-thought-out
choice among the various surgical options.

As for functional outcomes, despite the fact that
short-term results are rather encouraging, there are
concerns about continence stability in the long term,
considering that the likely negative consequences of
anastomotic complications adds to the physiological
decline of the sphincterial function, which deterio-
rates with age [48]. If continence remains rather sta-
ble between 5 and 10 years since surgery [23], after
10–15 years since surgery, 18–32% of patients show a
functional decay with an increase of incontinence
episodes, usually intermittent and of a lower degree
[49–51]. Noteworthy is the fact that the prevalence of
incontinence in the long follow-up is no higher than
that present before construction of the IPAA [49] and
that patient quality of life remains excellent in all
fields examined despite alteration of the intestinal
function. This can also be contributed by patients’
coping mechanisms to the new problems that arise
[49, 51].

Long-Term Risk of Dysplasia/Cancer Development in Anal
Transitional Zone/Columnar Mucosa After Stapled IPAA

The largest criticism about stapled IPAA is the risk of
leaving in situ a 1- to 2-cm-long columnar cuff of
mucosa above the anal transitional zone (ATZ) area,
with symptomatic sequelae and the potential for neo-
plastic transformation over time [24, 52]. The risk of
a dysplasia in the ATZ/columnar mucosa may be
connected with the stage of illness, follow-up dura-
tion and UC or FAP diagnosis. Risk is 25% if the
proctocolectomy specimen shows cancer, 10% if
there is concomitant dysplasia. In patients with FAP,
the risk of adenoma is 4–12% and of dysplasia
10–12% [53]. Considering that the risk of cancer
onset after ileorectal anastomosis is 15–20% after 30
years since surgery [53], a theoretical risk of 2% after
30 years since surgery was calculated for the
ATZ/columnar residual mucosa both in patients with
UC and FAP. Neoplastic risk does not disappear after
mucosectomy because in ileoanal pouches removed
because of complications, residual islands of colum-
nar mucosa between the reservoir serosa and the rec-
tal muscular cuff were found in 20% of cases [54];
moreover, most carcinomas that occurred following
IPAA were in patients who underwent mucosectomy
[53, 54]. Recent investigations with a minimum fol-
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low-up of 10 years gave rather reassuring data, as
development of dysplasia in the residual columnar
mucosa was found in 0–4.5% of cases [53–55]. Evi-
dence from examining doughnuts and mucosectomy
specimens does not support the argument for routine
mucosectomy, except for FAP patients with extensive
rectal involvement and high-risk genotype and CU
patients with associated dysplasia or cancer [53]. All
other cases would be better served by sparing the
anal canal mucosa due to functional improvement
[11, 14], even if some controversy on this topic per-
sists [7, 17, 25]. Regardless, it is advisable to perform
an annual endoscopic biopsy follow-up [53, 55].
Endoscopic and histologic markers of an inflamma-
tion of the columnar mucosa were found in 35% and
50–75% of patients. Clinical symptoms affected only
15% of patients and did not compromise reservoir
function [53].

Long-Term Risk of Cancer Development in the Pelvic Pouch

Adaptive alterations, both morphological and phlo-
gistic, in the reservoir mucosa characterised by vil-
lous atrophy and crypt hyperplasia [56], and the
report that some cases of dysplasia and cancer were
found in ileal pouches [57, 58] caused concern that
patients with IPAA might run the same risk in the
long term as patients with long-lasting UC [46]. How-
ever, the supposed mucosal atrophy – dysplasia –
cancer sequence [58] is not incontrovertibly corrob-
orated, as the adaptation of the ileal mucosa is phe-
notypical and subject to regression after control of
chronic inflammation [59]. It is a much-debated sub-
ject [60] whether carcinoma development is directly
ascribable to the pouch mucosa or to the residual rec-
tal mucosa whatever anastomotic technique is used,
as pointed out in various studies [57, 61, 62].

Two recent studies [63, 64] one with a follow-up of
30 years [63], show that the development of dysplas-
tic mucosal lesions of ileoanal reservoirs or Kock
pouch is very low, ranging from 0 to 1.6% [63–65].
Further and more detailed data are necessary to con-
firm whether patients with serious villous atrophy
and chronic pouchitis represent a subgroup with a
particular risk of malignancy, as suggested by a
Swedish study [58]. In the group of patients with FAP
who underwent IPAA, the risk of developing adeno-
mas in the reservoir is deemed 35% after 10 years and
75% after 15 years [66].

Pouchitis

Idiopathic and aspecific inflammation of the reser-
voir (pouchitis) is the most frequent and disturbing

complication after IPAA [6, 7]. The cumulative risk
of developing one or more episodes of pouchitis with
rather serious symptoms requiring specific treat-
ment is 50% after 5 years and in progressive relation
with the length of follow-up [6, 67]. The rarity of this
occurrence in patients suffering from FAP (3–14%)
and the increased incidence in patients suffering
from sclerosing cholangitis support the theory of
pouchitis as a new form of intestinal inflammatory
disease specific to the reservoir [68]. Usually pouchi-
tis has a favourable course and quick response to
antibiotics. Less than 10% of patients suffer from
chronic disorders with difficult therapeutic control.
Untreatable forms leading to reservoir excision are
about 0.3–1.3% [67, 68]. Recent observations showed
the effectiveness of probiotics in maintaining remis-
sion after antibiotic therapy and as a prophylaxis
against pouchitis development in the first year after
reservoir construction [69]. The effects of pouchitis
on functional results have not been completely clari-
fied even if some authors associate this complication
with metabolic sequelae and significantly diminished
quality of life [70].

Conclusions

If our expectancies about IPAA seem quite confirmed
by functional outcomes and long-term results, we
must not ignore that the probability of developing
septic complications and pouchitis increases over
time [46] and therefore the risk of pouch loss over the
long term [34]. In relation to failed pouches, major
revision surgery has a probability of being successful
in 25–50% of cases, and, if objectively considered,
functional outcomes after such major undertakings
are often unsatisfactory [71, 72].

The most urgent issue in regard to IPAA in com-
parison with ileorectal anastomosis is, theoretically,
rectal cancer risk that, even though substantially
reduced, has not been completely eliminated [57, 58];
therefore, regular endoscopic follow-up is strongly
recommended [46]. IPAA is a typical operation
meant to improve quality of life and, despite various
attempts to clarify this aspect, all studies conducted
so far gave conflicting results [46].

If it is true that most patients are prompted to
choose a procedure such as IPAA that preserves con-
tinence avoiding a stoma [73], it is also shown that a
pelvic reservoir is advantageous in certain fields in
comparison with a conventional ileostomy, but the
differences seem less obvious in other respects [74],
and reservoir malfunction may thwart the benefits of
the preservation of body image [75].

Overall opinion regarding this operation is surely
positive even if IPAA may not represent the ultimate
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panacea, as it was initially believed to be [46, 60]. If
patients are suitably selected and the postoperative
course is poor regarding complications, the result
will generally be almost optimum with suitable
preservation of continence and a good quality of life,
as verified in most cases [46].

However, individual outcome after so complex
an operation is sometimes unpredictable. Patients
must be given detailed information about func-
tional implications in the short and long term and
the pros and cons of the different surgical options
that, from time to time (conventional ileostomy in
elderly patients and ileorectal anastomosis in
young patients of child-bearing age as a bridge to a
future IPAA) may represent reasonable alterna-
tives [46, 67].
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Introduction

Most patients with ulcerative colitis (UC) can be
managed medically. However, about 20–30% will
eventually require elective or emergency surgery.
Restorative proctocolectomy with ileal pouch anal
anastomosis (IPAA) has become firmly established as
the operation preferred by most surgeons and
patients because of the advantages of complete
removal of the diseased colorectal mucosa, preserva-
tion of continence with relatively normal defecation
and avoidance of a permanent ileostomy [1–5]. This
chapter describes our experience with the follow-up
of UC patients undergoing IPAA, focuses on potential
short-term and long-term complications and pres-
ents our comprehensive, multidisciplinary approach.

Indications

Surgical treatment for UC patients is usually indicat-
ed due to one of three causes: (1) failure of medical
therapy or dependence on therapy, mainly corticos-
teroids, with severe side effects; (2) prevention when
dysplasia is diagnosed and treatment of colorectal
cancer (CRC); and (3) a severe acute complication of
UC, such as toxic megacolon or massive hemorrhage.
The appropriate timing of elective surgery is deter-
mined by collaborative assessment of the gastroen-
terologist and the surgeon and should be tailored to
each patient according to the specific clinical setup.

Ulcerative Colitis Refractory to Medical Therapy

Patients with chronically active UC and those with
frequently recurrent disease, despite appropriate
medical therapy, are candidates for elective surgery
[6, 7]. These patients usually suffer from frequent
bloody diarrhoea and abdominal cramps. They may
also suffer from anaemia, mild-to-moderate chronic
malnutrition and hypoproteinaemia. In addition to
signs and symptoms, patients experience chronic

disability and diminished physical, emotional and
social quality of life [8]. In the pediatric population,
growth impairment is an important indication for
IPAA, often leading to significant growth accelera-
tion [9]. Infrequently, surgery is also indicated for
intractable and debilitating extraintestinal manifes-
tations (EIM) of UC, such as peripheral arthritis,
pyoderma gangrenosum, ocular, haematological and
vascular manifestations [10]. Despite their well-
known side effects, corticosteroids are still widely
used for the treatment of UC. In contrast to their
beneficial effect in remission induction of an acute
flair [11], their use as maintenance is not effective
and is associated with severe side effects, some of
which are irreversible [12, 13]. Thus, prolonged
treatment with systemic corticosteroids should be
avoided [14]. Although it is widely agreed that
steroid-dependent disease is a clear indication for
surgery, there is no strict definition of steroid
dependency or an agreed-upon time limit for this
therapy. Thus, collaboration and mutual discussions
between gastroenterologist, surgeon and patient are
essential to determine the appropriate timing for sur-
gery in these cases. 

Cytotoxic agents, such as 6-mercaptopurine and
azathioprine, are widely used as steroid-sparing
agents to control chronic symptoms and maintain
remission [15, 16]. Although severe side effects of
these drugs are less frequent, they are not risk free;
thus, side effects that preclude their use [17] or lack
of response to immunosuppressive therapy may also
be indications for surgery in UC patients [18].

Prevention and Treatment of Colorectal Cancer

Long-standing UC is a predisposing factor for devel-
opment of CRC, as it is clear that cancer is more com-
mon in these patients compared to the age-matched
general population [19, 20]. The actual prevalence
varies in different series [21, 22], and the cumulative
probability of developing CRC is 18% after 30 years
of disease [23]. In addition to disease duration, dis-
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ease extent also correlates with an increased risk of
cancer, with the risk being most significant in
patients with pancolitis [24]. Another two independ-
ent risk factors for CRC in UC patients are family his-
tory of CRC [25, 26] and primary sclerosing cholan-
gitis (PSC)(PSC) [27]. Common practice is to start an
annual or biannual surveillance colonoscopy, as can-
cer risk increases over that of the background popu-
lation. This would usually mean 8–12 years after dis-
ease onset for patients with pancolitis or upon diag-
nosis of concomitant PSC. Confirmed precancerous
lesions, such as high-grade dysplasia or dysplasia-
associated lesion or mass (DALM) would be an indi-
cation for proctocolectomy [28, 29]. In most inflam-
matory bowel disease (IBD) referral centres, con-
firmed low-grade dysplasia would also be an indica-
tion for surgery [30] although strict follow-up is an
optional alternative suggested by others [31].

Diagnosis of already existing colorectal carcinoma
is an obvious indication for surgery, and if curable
intent is possible, surgery should include removal of
the entire colon and rectum, as the presence of one
proven cancer puts the patient in a significant risk of
having a synchronous or developing a metachronous
carcinoma [32]. In patients with good operative risk
and adequate anal sphincter mechanism, IPAA is the
most suitable procedure for cancer prophylaxis as
well as preservation of reasonable quality of life. 

Short- and Long-Term Complications of IPAA

While restoring the natural route of defecation, usu-
ally with improved quality of life and good long-term
functional outcomes [33–35], IPAA may also be asso-
ciated with various complications that, depending on
duration of follow-up and diagnostic criteria, may
occur in 10–60% of patients [36]. Complications may
appear early or late and may be surgical or medical.
Of note, clear distinction between purely medical or
surgical complications seems to be artificial. Several
complications are a combination of the two and thus
require the surgeon’s, as well as the gastroenterolo-
gist’s, insight. Pouch dysfunction is the most fre-
quent end result of a range of complications.
Amongst the various complications reported that
lead to pouch dysfunction are mechanical causes,
functional disorders, pelvic sepsis and pouch inflam-
mation. Systemic complications include new onset or
persistent EIM as well as haematological, nutritional
and electrolyte disturbances. The most dreaded con-
dition, despite its rarity, is pouch and rectal-stump
dysplasia or cancer [37]. However, the most common
and frustrating long-term consequence is pouch
inflammation [38]. A careful case selection is essen-
tial for a good outcome. Poor functional result or

pouch failure are usually the end result of major
unmanageable complications [39].

The Concept of a Comprehensive Pouch Clinic

At present, colorectal surgeons usually conduct the
follow-up of patients after IPAA although this dis-
tinct patient population often requires medical as
well as surgical follow-up, as shall be discussed in the
following sections. With a primary goal of improving
quality of patient care, we have established a multi-
disciplinary pouch clinic comprised of a colorectal
surgeon and an IBD-oriented gastroenterologist.
Patients are interviewed, examined and treated by
both surgeon and gastroenterologist simultaneously
at their outpatient clinic visit. Laboratory blood tests,
pouch endoscopy and biopsies are done routinely 1
year post-IPAA or at the beginning of follow-up at
the clinic and yearly thereafter or upon demand. Our
experience, based on the follow-up of 125 UC
patients after IPAA in such an approach, is integrat-
ed in the following sections.

Complications of IPAA that May End in Pouch
Dysfunction

“Normal” or acceptable pouch function is hard to
define since it varies from one person to another and
from day to day in the same individual. Most patients
with pouch dysfunction have an increased stool fre-
quency, which is often associated with small amounts
of stools. Incontinence may be the predominant
symptom or may occur in association with frequency
and urgency. The causes of pouch dysfunction can be
divided into four categories: septic complications,
mechanical or surgical complications, functional dis-
orders and inflammation, mainly pouchitis and, to a
lesser, extent cuffitis. Diagnosis is based on accurate
history and physical examination combined with one
or more auxiliary assessments, such as evaluation
under anaesthesia, pouch endoscopy, anorectal
physiology tests and various imaging techniques. The
major conditions that may result in pouch dysfunc-
tion are described below.

Pelvic Sepsis

Pelvic abscess is usually the result of a leak or dis-
ruption of the ileoanal anastomosis, leak from the
pouch suture line, or an infected haematoma. The
prevalence of postoperative pelvic sepsis varies
between 5% and 25% [40–42], this wide range being
partially attributable to the lack of a standard defini-
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tion. Symptoms and signs include fever, anal pain,
tenesmus, purulent discharge, bleeding from the
anus and leukocytosis. Diagnosis may be established
by examination under anaesthesia alone or in combi-
nation with imaging studies such as contrast pou-
chography, computerised tomography (CT) and
magnetic resonance imaging (MRI). Pelvic sepsis
may be clinically evident in the immediate postoper-
ative period, after ileostomy closure or after a long
follow-up period. Late sepsis may be expressed as
pouch dysfunction with frequency, urgency, inconti-
nence or pouch-related fistula without systemic signs
of sepsis. The treatment is modified according to the
severity of sepsis. Some patients can be managed suc-
cessfully with antibiotic treatment while others will
need operative or CT-guided percutaneous drainage.
It is clear that severe pelvic sepsis with extensive
anastomotic breakdown results in a high failure rate
despite salvage attempts [43].

Pouch Fistulae

Fistula originating from the ileoanal anastomosis or
the pouch itself is a serious complication. The inci-
dence varies between 5% and 17% and depends on
the accuracy and duration of follow-up [44, 45]. It
often requires further surgery and may alter ultimate
functional outcome and lead to pouch excision. Fis-
tulae may occur to the perineum, vagina, bladder or
abdominal wall skin. Aetiologic factors include anas-
tomotic dehiscence, pelvic sepsis, surgical experi-
ence, localised ischaemia, entrapment of the posteri-
or vaginal wall in the stapling device and Crohn’s dis-
ease. Pelvic sepsis is probably the major predisposing
factor. Patients may be asymptomatic, some may
have only minor symptoms whereas others may have
disabling symptoms. Symptoms consist of purulent
discharge and flatus or stool passing through the
vagina, perineum or abdominal wall. Diagnosis is
based on history and physical examination and may
be confirmed by examination under anaesthesia.
Other diagnostic modalities may be used to assess the
tract, including endoanal ultrasound, pouchography,
fistulography, CT and MRI. Initial management
includes local procedures to drain the sepsis, and
Crohn’s disease must be excluded [46]. Most
pouch–perineal fistulae originate from the ileoanal
anastomosis. When superficial, these fistulae can be
managed by fistulotomy. If the fistula is transsphinc-
teric, it can be managed by staged fistulotomy using
a seton or by a pouch advancement procedure. At
our clinic, nine patients (7.6%) had a perineal fistula
at a mean follow-up of 57 months. All were treated by
staged fistulotomy. In none of these patients was the
diagnosis changed to Crohn’s disease.

Pouch-vaginal fistula (PVF) occurs in 6.3% (range
3–16%) of women who undergo IPAA [47]. Symptoms
are discharge of flatus and faeces through the vagina.
PVF are classified in relation to the ileoanal anasto-
mosis (above, below or at the anastomosis), and man-
agement is challenging. Diversion may be considered
in order to alleviate symptoms and control sepsis.
Several surgical procedures have been described for
the repair of PVF with variable success rates [48, 49].
Local procedures, such as transvaginal repair or
endoanal ileal advancement flap, are appropriate for
low fistulae whereas combined abdominoperineal
procedures should be considered for high fistulae.
Overall, more than 50% of patients maintain a func-
tioning pouch without fistula recurrence, and about
20% require pouch excision [50]. Among the pouch
clinic patients, four developed a PVF: two occurred
early after a one-stage IPAA and were successfully
treated by loop ileostomy. The other two patients had
very mild symptoms and refused surgery.

Ileoanal Anastomotic Stricture

Stenosis of the ileoanal anastomosis is the most com-
mon perineal complication after IPAA. The precise
definition is unclear and contributes to the wide
range of incidence reported in the literature. Narrow-
ing, which requires at least one dilatation under
anaesthesia, has been reported in 4–40% of cases [51,
52]. The main causative factors are pelvic sepsis with
subsequent fibrosis and tension on the anastomosis
leading to ischaemia. Patients most frequently pres-
ent with symptoms of straining, increased number of
bowel movements per day, watery stool, urgency of
defecation, a feeling of incomplete evacuation and
abdominal or anal pain. Rectal examination and con-
trast pouchography if needed confirm the diagnosis.
Anastomotic strictures can be noted before or after
ileostomy closure. Most strictures, especially those
found during an outpatient clinic visit before ileosto-
my closure, are annular and web like due to lateral
adhesions across the anastomosis and can be treated
successfully with a simple digital anal dilatation.
Severe strictures usually require repeat dilatations. If
a stricture persists in spite of repeated dilatations,
surgery is required. Despite all salvage attempts, up
to 15% of patients with severe anastomotic stricture
will eventually come to pouch excision and perma-
nent ileostomy [53].

Pouchitis

Pouchitis, defined as nonspecific inflammation of the
ileal pouch, is the most common long-term compli-
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cation of IPAA in UC patients [54]. Aetiology is poor-
ly understood, and several mechanisms have been
suggested, such as genetic susceptibility, immune
alterations, faecal stasis resulting in bacterial over-
growth, lack of mucosal nutrients, ischaemia and
missed diagnosis of Crohn’s disease, none of which
have been proved. Pouchitis may be a form of IBD
that recurs in the pouch or a novel third form of IBD.
It tends to occur in equal frequency irrespective of
the pouch configuration. A number of factors have
been studied as potential predictors for the develop-
ment of pouchitis. A positive association was found
between the presence of EIM and PSC and the risk of
developing pouchitis [55, 56]. Smoking appears to
protect from developing pouchitis [57]. Data regard-
ing other predictive factors are more controversial
and include previous course of extensive colonic dis-
ease, backwash ileitis and serum perinuclear anti-
neutrophil cytoplasmic antibody (pANCA) staining
pattern [58]. The true incidence of pouchitis in
patients operated for UC is difficult to determine as it
depends on diagnostic criteria used to define the syn-
drome, accuracy and intensity of evaluation as well
as length and method of follow-up. Reported inci-
dence varies between 5% and 59% [59–61]. Diagnosis
should be based on clinical, endoscopic and histolog-
ic criteria [62]. To address this issue, a pouchitis dis-
ease activity index (PDAI) was developed taking into
account clinical symptoms, endoscopic findings and
histological changes, with pouchitis defined as a
score greater than or equal to 7 points [63]. The use
of clinical symptoms alone leads to overdiagnosis of
pouchitis and unnecessary antibiotic use [62]. Pou-
chitis may appear late in the postoperative course,
and its incidence increases with increased length of
follow-up [64].

Clinically, patients present with a marked increase
of stool frequency, usually watery but occasionally
bloody, urgency and incontinence. Abdominal pain
and pelvic discomfort, fever, fatigue, anorexia and
malaise are often present. Pouchitis is a heteroge-
neous disease and can be classified depending on the
activity (remission, mild to moderate or severe) and
pattern (acute, acute relapsing and chronic persist-
ent). It is usually well controlled with medical thera-
py and a variety of agents have been used. For the
majority of patients, 10–14 days of antibiotic treat-
ment will rapidly control symptoms [65]. Metronida-
zole is probably the most commonly used first-line
agent and has been shown to be effective for active
chronic pouchitis in a meta-analysis [66]. However,
long-term use of metronidazole may be hazardous
and cause peripheral neuropathy. Ciprofloxacin has
been widely used as an alternative or in combination
with metronidazole [67].

Relapse is common. About 60% of patients who

experience one episode of acute pouchitis will devel-
op recurrent attacks [68]. In patients with chronic
pouchitis who respond to antibiotic treatment and
are in remission, the use of probiotics seems to be
effective in the prevention of further episodes.
Gionchetti et al. [69] in a double blind, placebo-con-
trolled trial found that oral administration of a mix-
ture of probiotic bacterial strains (VSL3) was effec-
tive in secondary prevention of pouchitis. In total,
about 4.5–21.5% of UC patients develop chronic pou-
chitis, which is defined as symptoms that persistent
for more than 3 months or chronic antibiotic treat-
ment [59, 70]. Chronic pouchitis may eventually lead
to persistent use of anti-inflammatory agents, corti-
costeroids or immunosuppressive therapy [71]. A
recent study found that patients who had suffered
from chronic pouchitis had poorer functional results
and general health perception when compared with
patients with no or acute pouchitis [72]. About 1% of
the patients develop chronic persistent pouchitis
refractory to any medical treatment. In these
patients, pouch excision is thus the only alternative
since no other surgical approach has proved to alle-
viate symptoms and prevent recurrent pouchitis
[60].

In our group of patients, the cumulative risk of
developing at least one episode of pouchitis (that is,
PDAI �7) was 50%. Of the patients who developed
pouchitis, 28% had a single acute episode that
responded to antibiotics, 45% had recurrent acute
attacks and 27% had chronic pouchitis that required
long-term maintenance antibiotic therapy. Patients
with pouchitis were followed for a statistically signif-
icantly longer period of time compared with patients
without pouchitis. This finding supports the observa-
tion that the incidence of pouchitis tends to increase
with time. Thus, we recommend that patients be fol-
lowed up on a regular basis after the operation. 

Cuffitis

A stapled ileoanal anastomosis without mucosecto-
my is done routinely at the level of the anorectal
junction; hence, a 1- to 2-cm strip of rectal columnar
cuff is retained. Some degree of persistent inflamma-
tion of the rectal cuff is common. This may be severe
enough to cause local symptoms of bleeding, burning
and urgency in up to 15% of patients [73]. There may
be disordered evacuation with frequency. Diagnosis,
as with pouchitis, is based on clinical symptoms,
endoscopy and histology taken from the rectal-cuff
mucosa. In some patients, cuffitis coexists with pou-
chitis. Treatment consists of topical corticosteroids
or 5-aminosalicylate. A few patients may need fur-
ther systemic treatment or a salvage surgery [74]. In
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our group of patients, three (3%) were diagnosed
with cuffitis. All were treated with corticosteroids or
5-aminosalicylate enemas with good response; no
one needed a salvage operation.

Irritable Pouch Syndrome (IPS)

IPS is a functional disorder diagnosed in sympto-
matic patients who suffer mainly from increased
bowel frequency, urgency and abdominal pain with-
out endoscopic or histologic evidence of rectal cuff or
pouch inflammation [75]. Clinical features overlap
with those of pouchitis and resemble those of irrita-
ble bowel syndrome. The aetiology is unclear, and is
probably multifactorial in nature. Brain–gut factors
may play a role in the pathophysiology of IPS. It is
currently a diagnosis of exclusion. A recent study by
Shen et al. [76] reported that patients with IPS have
significantly poorer quality-of-life scores than
patients with normal pouches. Treatment is empiric
and symptom oriented. Some authors had reported
that dietary modifications, antidiarrhoeal medica-
tions (e.g. loperamide) or tricyclic antidepressants
might be effective in treating these patients [75]. In
our series, the incidence of IPS where patients had
symptoms but pouch endoscopy and biopsies did not
demonstrate a significant pathology (thus PDAI was
<7) was 5.1%.

Small-Bowel Obstruction

Small-bowel obstruction is a common complication
after major abdominal surgery. After IPAA, it may
occur before ileostomy closure; however, it is more
common after closure. The cumulative probability of
developing small-bowel obstruction increases with
longer duration of follow-up. The risk varies between
14% and 27% at 5 years after ileostomy closure
whereas at 10 years, it increases to 31% [77]. While
most patients may be treated conservatively, up to
17% of patients after IPAA require laparotomy with
adhesiolysis or small-bowel resection due to this
complication [78].

Nonsurgical Complications of IPAA

In contrast to IPAA complications that may result in
pouch dysfunction or small-bowel obstruction, there
are various complications that usually do not end in
pouch dysfunction or excision. However, they may
produce various signs and symptoms that interfere
with the patients’ health and quality of life and may
require investigation, follow-up and treatment by

both surgeon and gastroenterologist. Some of these
conditions are related to the defunctionalised stage,
i.e. the ileostomy, which are not discussed herein.
Amongst the complications that may occur in the
long-term follow-up of these patients, some merit
specific attention.

Vitamin Deficiency

Patients after IPAA may develop vitamin B12 defi-
ciency that often requires the exogenous addition of
this vitamin; the mechanism is unknown [79]. A pos-
sible explanation for this complication is change in
bacterial flora in the neoterminal ileum and pouch. 

Iron-Deficiency Anaemia

Chronic pouchitis was reported as a risk factor for
the development of iron-deficiency anaemia [79, 80].
Iron deficiency occurred in 10.4% of patients after
IPAA. Massive, overt bleeding is a rare complication
of patients after IPAA. Iron-deficiency anaemia was
found in 22% of our patients. They were treated with
oral or intravenous iron supplements. There was no
correlation between pouch inflammation and iron-
deficiency anemia. In the follow up of pouch
patients, including those with a good pouch function,
we recommend on periodic laboratory evaluation
that should include a complete blood count, elec-
trolytes and renal function tests, liver function tests
and vitamin B12 and folic acid determinations.

New Onset or Persistent Extraintestinal Manifestations (EIM)

Cutaneous, peripheral articular, ocular, haematologic
and vascular EIM are linked to exacerbation of UC, so
by excision of the entire diseased colorectal mucosa,
EIM amelioration is anticipated. Nevertheless, these
manifestations may persist or be aggravated in some
patients whereas others may even develop EIM for
the first time after surgery, with or without pouchitis
[81–83]. It was shown that 31% of colitic patients
post-IPAA had joint symptoms. In two thirds, joint
involvement was polyarticular and the symptoms
were intermittent. Forty percent reported that their
symptoms interfered with daily life. No relationship
was found between pouchitis and the presence of
joint symptoms [81]. Goudet et al. [82] assessed the
clinical evolution of pre-IPAA EIM after surgery in a
retrospective study. As expected, ocular manifesta-
tions and PSC were unaffected. Arthralgia, erythema
nodosum and thromboembolic events benefited the
most from IPAA and tended to improve or disappear.
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Dysplasia

Dysplasia in the ileoanal pouch or the rectal cuff is a
very rare complication after IPAA [84, 85]. Reported
potential risk factors are cancer or dysplasia in the
colectomy specimen, chronic pouchitis, and the time
after IPAA [86]. The risk of developing dysplasia or
cancer after IPAA had promoted us to perform annu-
al surveillance by pouch endoscopy with random
mucosal sampling from the pouch and the rectal cuff.
Of note, in our pouch clinic, out of 105 patients
screened of which 17% had diagnosed dysplasia or
cancer in the colectomy specimen, none had cancer
or dysplasia in the pouch or rectal cuff after a mean
follow-up of 57 months (range 1–258) post IPAA. 

Perspective

IBD patients after IPAA may well present with both
medical and surgical complications. A comprehen-
sive pouch clinic is a novel approach in their man-
agement. It seems to be more efficient and beneficial
to patients as well as provide an ideal milieu for sur-
gical and gastroenterological teamwork. We believe
that it should be applied to all major centres treating
pouch patients.
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Introduction

Total proctocolectomy with ileal pouch-anal anasto-
mosis (IPAA) proposed for the first time by Parks in
1978 [1], represents nowadays the surgical treatment
of choice for the management of patients with famil-
ial adenomatous polyposis (FAP) and ulcerative coli-
tis (UC) [2, 3]. This procedure allows the removal of
the whole diseased colorectal mucosal and has the
great advantage of preserving the anal sphincter
function. Most patients undergoing IPAA for severe
colitis or for chronic continuous disease will achieve
excellent functional results and physical well-being.
In a prospective evaluation of health related quality
of life (HRLQ) after IPAA, a significant improvement
of HRQL has been shown, assessed with both generic
and disease-specific measures, with many patients
experiencing improvements as early as 1 month post-
operatively [4]. However pouchitis, a non-specific
(idiopathic) inflammation of the ileal reservoir, is the
most common long-term complication after pouch
surgery for UC [5].

Epidemiology, Risks Factors and Etiology

Frequency

The true incidence is still difficult to determine,
depending on the diagnostic criteria used to define
the syndrome, the accuracy of the evaluation and,
particularly, on the duration of the follow-up.
Reported incidence rates vary between 10 and 59%;
most patients experience their first episode of acute
pouchitis within 12 months after surgery, but some
may suffer their first attack some years later [6].
Recently, Simchuk et al. performed a retrospective
review of patients who underwent IPAA with a mean
follow-up of 3 years: the incidence of pouchitis was
59%, but it increased with the duration of follow-up
[7].

Risk Factors

The risk of developing pouchitis is much higher in
patients with pre-operative extra-intestinal manifes-
tations [8] and primary sclerosing cholangitis [9].
More controversial is the predictive role of anti-neu-
trophil cytoplasmic antibody with a perinuclear pat-
tern (p-ANCA) [10-15] and of the pre-operative
extent of UC [16-17]. Similarly to UC, smoking may
be protective against the development of pouchitis
(Table 1) [18]. The surgical technique (different type
of reservoir) does not influence the frequency of pou-
chitis [19-20].

Etiology

The etiology is still unknown and is likely to be mul-
tifactorial; a variety of hypotheses have been suggest-
ed, including bacterial overgrowth due to faecal sta-
sis, mucosal ischemia of the pouch, missed diagnosis
of Crohn’s disease, recurrence of UC and a novel
form of IBD. Most likely pouchitis is the results of the
interaction of a genetical and immunological suscep-
tibility and an ileal mucosa that has adapted from its
absorptive function to a new role of that of a reser-
voir with a colon-like morphology in response to fae-
cal stasis [21].
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Table 1. Pouchitis: predictive factors

Positive Association
Extra-intestinal manifestations
Primary sclerosing cholangitis
Antineutrophil cytoplasmic antibody with a perinuclear

staining pattern (p-ANCA)
Extent of preoperative UC

Negative Association
Smoking
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Diagnosis

The diagnosis of pouchitis should be based on clini-
cal, endoscopic and histologic criteria; the key point
is that endoscopic and histopathologic evaluation is
required to make the diagnosis of pouchitis.

Clinical Diagnosis

The most frequent symptoms which characterise this
syndrome include increased stool frequency and flu-
idity, rectal bleeding, abdominal cramping, urgency,
malaise and tenesmus, and in most severe cases,
incontinence and fever [21]. Patients with pouchitis
may also have extra-intestinal manifestations such as
arthritis, ankylosing spondylitis, pyoderma gan-
grenosum, erythema nodosum and uveitis [8]. These
extra-intestinal manifestations may develop for the
first time with pouchitis, but frequently patients have
previously experienced these extra-intestinal mani-
festations before surgery.

Endoscopic Findings

A clinical diagnosis should be confirmed by
endoscopy and histology. With endoscopy the
mucosa of the neo-terminal ileum above the pouch
should be normal. Inflammation of the pouch
mucosa, with mucosal erythema, edema, friability,
petechiae, granularity, loss of vascular pattern,
mucosal haemorrhages, contact bleeding, mucus
exudates, erosions and small superficial mucosal
ulcerations can be present with varying degrees of
severity [22-23]. Inflammation may be uniform or
more severe to the distal part of the pouch.

Histologic Findings

Histologic examination shows acute inflammatory
cell infiltrate with crypt abscesses and ulcerations on
a background of chronic inflammatory changes with
villous atrophy and crypt hyperplasia [24-25].

Disease Activity Score and Classification

Because of the great variability in the results of reports
on the incidence of pouchitis and in the assessment of
therapy due to the lack of standardised diagnostic cri-
teria, Sandborn and colleagues developed a pouchitis
disease activity index (PDAI). This 18-point index, cal-
culated via three separate 6-point scales based on clin-

ical symptoms, endoscopic appearance and histologic
findings, represents an objective and reproducible
scoring system for pouchitis [26]. Active pouchitis is
defined by a total PDAI score �7 and remission is
defined as a score <7. Once diagnosis is made, pouch-
itis can be further classified. The disease activity can be
defined as remission, mild-moderate (increased stool
frequency, urgency, infrequent incontinence) or
severe (dehydration, frequent incontinence). Pouchi-
tis can also be defined on the basis of the duration of
disease: acute (�4 weeks) or chronic (>4 weeks).
Another way to classify this syndrome considers the
following patterns: infrequent (a single or two acute
episodes), relapsing (more than three acute episodes)
in about two thirds of cases, continuous or chronic
disease (a treatment responsive form requiring a
maintenance therapy or a treatment-resistant form).
About 15% of patients have a chronic disease and
some of them require surgical excision or exclusion of
the pouch because of impairment of reservoir function
and poor quality of life.

The PDAI, nowadays, is the most frequently used
scoring system in clinical studies to determine pou-
chitis disease activity. The validity of PDAI and the
necessity of its application in epidemiological, patho-
physiological or clinical studies, as well as in clinical
practice in order to make a correct diagnosis of pou-
chitis, have been shown by Shen et al. [27] in a study
evaluating the correlation between symptoms,
endoscopy and histologic findings in patients with
IPAA for UC. They found that symptoms alone do
not reliably diagnose pouchitis, whereas an evalua-
tion including symptoms, endoscopy and histology is
the best way to make the diagnosis. In fact, 25% of
patients with a high symptom score did not, in any of
the cases, reach the PDAI diagnostic criteria and 36%
of patients with minimal symptoms achieved a PDAI
score �7 because of significant endoscopic and his-
tologic inflammation [27].

Differential Diagnosis

Before treatment is started, it is important to exclude
other less frequent causes of pouch dysfunction or
pouch inflammation, and this is particularly neces-
sary in the case of a refractory patient. An anasto-
motic stricture, with consequent outlet obstruction
and faecal stasis, is a common complication of IPAA;
this increases stool frequency, makes the defecation
painful with an incomplete evacuation predisposing
to pouchitis. Diagnosis could be made by evacuation
pouchography, while the stricture can usually be
dilated with a finger or a rubber dilator.

Infectious etiology, caused by intestinal pathogens
such as Shigella, Escherichia coli, Salmonella, Clostridi-
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um difficile, should be ruled out by microbiology ana-
lysis and pouch biopsy. Multiple cases of
cytomegalovirus infection have been reported showing
the need for using monoclonal immunofluorescent
staining for CMV for the examination of pouch biopsies
when treatment with antibiotics has proven unsuccess-
ful. In these patients the CMV infection must be exclud-
ed before starting immune modifier therapy [28-29].

Cuffitis is the inflammation of the retained rectal
mucosa (columnar cuff) above the anal transitional
zone (ATZ) after stapled anastomosis between the
pouch and the top of the anal canal; this kind of
inflammation, usually mild and not related to inflam-
mation of the pouch, can cause anal discomfort, peri-
anal irritation and pouch dysfunction. Clinically sig-
nificant cuffitis should be defined using a triad of
diagnostic criteria including clinical symptoms, endo-
scopic inflammation and acute histologic inflamma-
tion [30]. This syndrome rarely reaches dramatic pro-
portions and clinical improvement can be obtained
with topical corticosteroid, mesalazine suppositories
and lidocaine gel applications. Scintigraphic pelvic
pouch emptying scans can be used to evaluate
patients who have inadequate pouch evacuation.

Fistulae and perianal abscesses should be suspect-
ed as being the expression of misdiagnosed Crohn’s
disease. Review of the proctocolectomy specimen
and new biopsy samples are needed to make a correct
diagnosis. If Crohn’s disease is suspected, a small-
bowel follow-through x-ray will rule out disease
above the pouch. Approximately 5% of IPAA surgery
is performed in patients whose primary diagnosis of
UC is revised at some point after surgery to a defini-
tive diagnosis of Crohn’s disease. Other disorders
that are able to mimic pouchitis symptoms are bile
acid malabsorption, irritable pouch syndrome [31],
and chronic pelvic sepsis. 

Medical Treatment

Until now, few small placebo-controlled trials and
small controlled comparisons of two active agents
have been carried out and, as a consequence, the
medical treatment of pouchitis is still widely empiric.
The reason for this small amount of randomised
double-blind controlled clinical trials may be found
in the lack of a general agreement about the criteria
for definition, diagnosis, classification and disease
activity [32].

Antibiotics

The awareness of the crucial importance that faecal
stasis and bacterial overgrowth may have in the

pathogenesis of acute pouchitis has led clinicians to
treat patients with antibiotics, which have become
the mainstay of treatment, in absence of controlled
trials. Usually metronidazole represents the most
common first therapeutic approach, and most
patients with acute pouchitis respond quickly to
administration of 1–1.5 g/day [33-34]. A double-
blind, randomised, placebo-controlled, crossover
trial was carried out in 1993 by Madden et al. [22] to
assess the efficacy of 400 mg three times a day of
metronidazole per os in 13 patients (11 completed
both arms of the study) with chronic, unremitting
pouchitis, defined by the presence of recurrent or
persistent symptoms with almost six bowel move-
ments a day and typical endoscopic findings. Patients
were treated for 2 weeks, with a 7-day wash-out peri-
od before the crossover to the second treatment.
Metronidazole was significantly more effective than
placebo in reducing the stool frequency (73 vs. 9%),
even without improvement of endoscopic appear-
ance and histologic grade of activity. Some patients
(55%) experienced side effects from metronidazole
including nausea, vomiting, abdominal discomfort,
headache, skin rash and metallic taste [35]. Dysgeu-
sia and peripheral neuropathy may limit long-term
administration of metronidazole, while patients
drinking alcohol may have a disulfiram-like reaction.
Recently Shen and colleagues have compared the
effectiveness and side effects of ciprofloxacin and
metronidazole in a randomised clinical trial regard-
ing the treatment of acute pouchitis. Seven patients
received ciprofloxacin 1 g/day and nine patients
metronidazole 20 mg/kg/day for a period of 2 weeks.
The results of this study have shown that both
ciprofloxacin and metronidazole are efficacious in
the treatment of acute pouchitis; they reduced the
total PDAI scores and led to a significant improve-
ment of symptoms and endoscopic and histologic
scores. However, ciprofloxacin led to a greater degree
of reduction in the total PDAI score and to a greater
improvement in symptoms and endoscopic scores;
furthermore ciprofloxacin was better tolerated than
metronidazole (33% of metronidazole-treated patients
reported adverse effects; none were reported in the
ciprofloxacin-treated group). The authors have sug-
gested that ciprofloxacin should be considered the
first-line therapy for acute pouchitis [36].

Other Agents

Anedoctal reports have suggested that oral or topical
conventional corticosteroids may be of benefit to
patients with pouchitis. Recently a double-blind,
double-dummy, 6-week-controlled trial investigated
the efficacy and tolerability of budesonide enema in
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the treatment of pouchitis compared with oral
metronidazole. This study showed that budesonide
enemas (2 mg/100 ml at bedtime) have a similar effi-
cacy as oral metronidazole (0.5 g bid) in terms of dis-
ease activity, clinical and endoscopic findings (58
and 50% of patients, respectively, improved with a
decrease in PDAI score �3), but less side-effects (25
vs. 57%) and better tolerability, representing conse-
quently a valid therapeutic alternative for active pou-
chitis [37].

While no data have been published on the efficacy
of oral 5-ASA, uncontrolled studies have suggested the
efficacy of topical 5-ASA either as suppositories or ene-
mas in treatment of acute pouchitis [38]. As concerns
immunosuppressive agents, cyclosporine enemas have
been reported to be successful in chronic pouchitis in a
pilot study [39] and other small studies have suggested
that oral azathioprine may also be useful.

The observation reported in some studies [40], but
not all [41], that the faecal concentration of SCFAs is
lower in patients with pouchitis, led to the hypothe-
sis that the topical administration of nutrients, such
as SCFAs or butyrate or glutamine, may produce
clinical benefit. Poor clinical results were obtained in
uncontrolled trials using SCFAs enemas [42-43]. In a
3-week double-blind trial, glutamine and butyrate
suppositories were compared in a group of 19
patients with chronic pouchitis with recurrent symp-
toms; the end-point was clinical remission. As the
relapse rate was 40% for the glutamine group and
67% for the butyrate group and no placebo group
was included, it was almost impossible to state if the
two treatments were both ineffective and similarly
effective [44]. In consideration of all these studies,
nutritional therapy thus far should not be considered
beneficial for pouchitis. 

Bismuth, effective in UC and traveller’s diarrhoea
because of its anti-microbial and anti-diarrhoeal
effects, was also investigated. One open-label long-
term study evaluated the efficacy and safety of bis-
muth-citrate carbomer enemas in achieving and
maintaining remission in a group of patients with
chronic treatment-resistant pouchitis. After 45 days
of nightly treatment, 83% of patients went into
remission with a significant decrease of the mean
total PDAI score from 12 to 6. Moreover, these
patients entered a maintenance phase with enemas
administered every third night for 12 months (60%)
were able to maintain remission for 12 months [45].
On the other hand, a double-blind randomised trial
in patients with active chronic pouchitis did not find
a difference between bismuth enemas and placebo
[46]. More recently, a 4-week treatment open trial
showed patients benefited from bismuth subsalicy-
late tablets administered for chronic antibiotic-
resistant pouchitis [47].

Allopurinol, a scavenger of oxygen-derived free
radicals through inhibition of xanthine oxidase, was
evaluated as post-operative prophylactic treatment
(100 mg twice daily) against pouchitis in a ran-
domised placebo-controlled double-blind study con-
ducted at 12 centres in Sweden; however, it was not
proven to be able to reduce the risk of a first attack of
pouchitis [48].

Treatment of Chronic Pouchitis

Medical treatment of patients with chronic refracto-
ry pouchitis is particularly difficult and disappoint-
ing. The usual therapeutic strategy for these patients,
who fail to respond to antibiotics or relapse once
antibiotic therapy is stopped, includes: (1) a pro-
longed course of an antimicrobial agent, (2) a main-
tenance therapy with the most effective antibiotic at
the lowest clinically effective dose, (3) cycles of mul-
tiple antibiotics at 1-week intervals. A possible thera-
peutic alternative for chronic refractory pouchitis is
the use of a combined antibiotic treatment. We car-
ried out a pilot trial to evaluate the efficacy of the
association of two antibiotics in chronic active treat-
ment-resistant pouchitis. Eighteen patients who were
not responders to the standard therapy (metronida-
zole or ciprofloxacin or amoxycillin/clavulanic acid)
for 4 weeks, were treated orally with rifaximin
2 g/day (non-absorbable, wide spectrum antibiotic)
plus ciprofloxacin 1 g/day for 15 days; symptoms
assessment, endoscopic and histologic evaluations
were performed at screening and after 15 days using
the PDAI. Sixteen out of 18 patients (88.8%) either
improved (n=10) or went into remission (n=6); the
median PDAI scores before and after therapy were 11
and 4 respectively (p<0.002) [49]. Unfortunately all
patients relapsed within 2 months.

More recently, 44 patients with refractory pouchi-
tis received metronidazole 800 mg – 1 g/day and
ciprofloxacin 1 g/day for 28 days. Symptomatic,
endoscopic and histological evaluations were under-
taken before and after the antibiotic therapy, accord-
ing to the PDAI score, and the related quality of life
was assessed with the inflammatory bowel disease
questionnaire (IBDQ). Thirty-six patients (82%)
went into remission; the median PDAI scores before
and after therapy were 12 and 3 respectively
(p<0.0001). Patients’ quality of life significantly
improved with the treatment and median IBDQ
strongly correlated with the disease activity and gen-
eral satisfaction (from 96.5 to 175). Even in the eight
patients who did not go into remission, the median
PDAI score significantly improved from 14.5 to 9.5 as
well as the median IBDQ score from 96 to 127 [50].

Oral-controlled release budesonide can be useful



Management of Pouchitis 305

for certain patients. In a small open trial, 16 patients
with chronic pouchitis refractory to a 1-month
antibiotic therapy (ciprofloxacin 1 g/day and
metronidazole 1 g/day) were treated with budesonide
CIR 9 mg/day for 8 weeks; the dose was gradually
tapered (3 mg every month) and remission was
defined as a clinical PDAI score �2 and an endo-
scopic PDAI �1. Twelve patients (72%) went into
remission and the total PDAI score significantly
decreased from 13 (range 8–16) to 3 (range 2-9)
(p<0.001). Budesonide treatment increased the IBDQ
score from 102 (range 77–176) to 182 (range 84–225)
(p<0.001) [51].

In a subsequent study, 12 patients with active pou-
chitis refractory to ciprofloxacin and metronidazole
for 1 month and oral budesonide for 8 weeks, were
treated with three infusions of infliximab at a dosage
of 5 mg/kg at week 0, 2 and 6. Ten patients (83.3%)
achieved remission; the total PDAI score decreased
from 13 (range 8–18) to 2 (range 0–9) (p<0.001). The
IBDQ score strongly increased from 96 (range
74–184) to 196 (range 92–230; p<0.001) [52].

Probiotics

The term “probiotic” refers to “living organisms,
which upon ingestion in certain numbers, exert
health benefits beyond inherent basic nutrition” [53].
Recent observations have suggested a potential ther-
apeutic role for probiotics in inflammatory bowel
diseases (IBD), based on convincing evidence impli-
cating intestinal bacteria in their pathogenesis [54].

On the basis of this information, we carried out a
double-blind study comparing the efficacy of a high-
ly concentrated probiotic preparation, VSL#3 (450
billion bacteria of eight different strains; VHS Phar-
ma, USA) vs. placebo in maintenance treatment of
chronic relapsing pouchitis. In our study, 40 patients
who obtained clinical and endoscopic remission after
one month of combined antibiotic treatment (rifax-
imin 2 g/day plus ciprofloxacin 1 g/day), were ran-
domised to receive either VSL#3, 6 g/day (1 800 bil-
lion bacteria per day), or an identical-appearing
placebo for 9 months. Relapse was defined as an
increase of at least 2 points in the clinical portion of
PDAI, which should be confirmed by endoscopy and
histology. All the 20 patients who received the place-
bo relapsed; in contrast 17 of the 20 patients (85%)
treated with VSL#3 were still in remission at the end
of the study. All the 17 patients had a relapse within
4 months after suspension of the treatment. The
results of this study suggested that oral administra-
tion of this highly concentrated probiotic preparation
is effective in preventing relapse of chronic pouchitis,
enhancing the concentration of protective bacteria

and their metabolic activities in the ileal pouch [55].
These results have been recently confirmed by a

study evaluating the efficacy of a single, daily dose of
VSL#3 in maintaining antibiotic-induced remission
(obtained after a 1 month treatment with metronida-
zole 800 mg/day plus ciprofloxacin 1 g/day) for 1 year
in patients with refractory or recurrent pouchitis: 20
patients received VSL#3 at 1 800 billion bacteria once
a day for 1 year and 16 patients received a placebo
during the same period. Clinical, endoscopic and his-
tological evaluations were made before 2 and
12 months after the randomisation. A parallel assess-
ment of quality of life (QoL) was obtained with IBDQ.
This study has substantially confirmed the observa-
tions made previously, with a maintenance remission
rate of 85% at 1 year in the VSL#3 group and 6% in
the placebo group. A high rating in the QoL score was
obtained by the group treated with VSL#3 [56].

The same probiotic preparation was also more
recently shown to be significantly superior to place-
bo in the prevention of pouchitis onset within the
first year after surgery in a randomised double-blind
placebo-controlled study. Forty consecutive patients
who underwent IPAA for UC were randomised with-
in a week after ileostomy closure, and received VSL#3
at a dosage of 3 g per day or an identical placebo for
12 months. They were assessed clinically, endoscopi-
cally, histologically at 1, 3, 6, 9 and 12 months,
according to PDAI; QoL was also assessed at baseline
at the end of the study. Patients treated with VSL#3
had a significantly lower incidence of acute pouchitis
(10%) compared with those treated with placebo
(40%) (p<0.05), and they experienced a significant
improvement in quality of life, whereas this did not
happen in the placebo group, indicating the effective-
ness of a highly concentrated probiotic preparation
in preventing pouchitis onset during the first year
after surgery [57].

Preliminary data of a pilot study to evaluate the
efficacy of high dosage of VSL#3 (6 g b.i.d. equivalent
to 3 600 billion bacteria per day) administered for
1 month as treatment for mildly active pouchitis
(PDAI score 7–12), have shown its potential useful-
ness in improving active pouch inflammation and
health related quality of life [58].

Management

In a proposed algorithm for treatment of pouchitis,
once diagnosis is confirmed by endoscopy and his-
tology, and other causes of inflammation or pouch
dysfunction have been excluded, the main treatment
consists of metronidazole 250 mg three times/day or
ciprofloxacin 500 mg b.i.d. for at least 2 weeks. In
case of a subsequent prompt relapse, the patients can
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be treated with a prolonged course of the same
antibiotic or with a combined antibiotic treatment; in
case of positive response we suggest starting mainte-
nance treatment with highly concentrated probiotics.
In refractory pouchitis, patients should be treated
with other antibiotics or prolonged combined antibi-
otic treatment. Again, in case of response, mainte-
nance probiotic treatment after the stopping of anti-
microbial agents is suggested. When no positive
response is obtained one should try other types of
treatment such as topical corticosteroids, immuno-
suppressive agents, or topical bismuth. Patients who
are refractory to all forms of medical treatment
should be referred to a surgeon for a pouch recon-
struction or pouch excision (Fig. 1).
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Introduction

Bowel transplantation has become a valuable option
for patients with intestinal failure or short-bowel
syndrome who do not tolerate total parenteral nutri-
tion or have no vascular access for TPN. Up until
March 31, 2005, a total of 1292 intestinal transplants
(in altogether 1210 patients) have been reported to
the international registry. Of these 1292 transplants,
570 of them were isolated small-bowel transplants,
490 combined small-bowel/liver transplants, and 232
were multivisceral transplants. Additionally, 772
transplants were performed in 721 pediatric recipi-
ents and 520 transplants in 489 adult patients [1].

It goes without saying that no bowel transplanta-
tion was done for inflammatory bowel diseases in the
pediatric group, but 68 transplants were performed
in adults for this indication. In total, we have experi-
ence with 16 isolated small-bowel transplants and ten
multivisceral transplants, and four of the isolated
intestinal transplants in three patients were per-
formed for Crohn’s disease.

Presently, appropriate indications, the timing of
referral and the outcome of bowel transplantation
are not well recognized among physicians caring for
patients who may be candidates for this therapeutic
option. Definitions of terms such as “intestinal fail-
ure” and “failure of parenteral nutrition” are not
standardized and there is no accepted algorithm that
integrates parenteral nutrition, intestinal rehabilita-
tion and transplantation for patients with intestinal
failure.

Herein, with special emphasis on inflammatory
bowel diseases, we review the various aspects of
bowel transplantation such as the indications for it,
the current state of medical practice in intestinal
transplantation, and its outcome.

History

Intestinal transplantation techniques were developed
in animal models in 1959 and first attempted in

humans in 1964 [2]. In those days, immunosuppres-
sion consisted of steroids and azathioprine after
induction with an antilymphocyteglobulin. Under
this type of rejection prophylaxis, altogether eight
isolated intestinal transplants were performed. The
first two transplants performed in Boston in 1964,
however, have never been officially reported as files
remain untraceable. The first well-documented case
was reported from Minneapolis in 1967 [3]. Under
unconventional immunosuppression, all but one
graft failed within a few days. The last graft in this
series was from a HLA identical sister and survived
for 79 days. The recipient was able to be fed orally
from day 23 until day 60 [4].

The first bowel transplant in the Cyclosporine era
was performed in 1985 in Toronto [5]. Patient No. 8
in this series received 60 cm of jejunoileum from her
sister in 1988 and became the first long-term sur-
vivor. It has to be said, however, that oral food intake
was never sufficient and had to be supplemented by
parenteral infusions. The patient experienced several
episodes of rejection, developed end-stage renal dis-
ease and died a few years later [6].

On March 19, 1989, a 5-month old girl received
80 cm of jejunoileum from a neonate. This patient
transplanted in Paris is still alive and well with a nor-
mally functioning graft [7]. Already in 1960, Starzl
reported on a series of multivisceral transplants in
dogs [8]. The same author performed the first human
multivisceral transplant in 1983 in a 6-year-old girl in
Pittsburgh. The girl, however, died only a few hours
after surgery from exsanguination. The same hap-
pened to a 1-year-old male who underwent trans-
plantation in 1986 in Chicago. In 1987, Starzl per-
formed another transplantation in a 3.5-year-old girl
and Williams in Chicago did the same in the follow-
ing year in a 0.7-year-old neonate. Both children died
192 and 109 days, respectively, after transplantation
from lymphoma. The type of IS consisted of OKT3
induction followed by cyclosporin and steroids. Both
children were never discharged from the hospital [9, 10].
On December 26, 1989, a multivisceral transplant was
carried out for the first time in an adult recipient
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48 years of age in Innsbruck. This patient lived on
oral food intake for 9 months when he died from
tumor recurrence [11].

On November 13, 1988, Grant performed the first
combined small-bowel/liver transplantation in Lon-
don/Ontario in a 41-year-old woman with short-gut
syndrome with a hypercoagulable state associated
with low antithrombin III levels. The patient survived
for several years [12].

Indications

It is now generally accepted that small-bowel trans-
plantation is indicated in patients suffering from
irreversible small-intestinal failure coexisting with
failure of parenteral nutrition. The main causes of
parenteral nutrition failure are recurrent line related
sepsis, loss of venous access due to thrombosis and
PN-related liver disease. Medicare and Medicaid Ser-
vices in the US have established indications that
include impending or overt liver failure due to TPN-
induced liver injury, thrombosis of two or more cen-
tral veins, the development of two or more episodes
of systemic sepsis secondary to line infection per year
that require hospitalization, a single episode of line-
related fungemia, septic shock and/or acute respira-
tory distress, and frequent episodes of severe dehy-
dration despite intravenous fluid supplementation in
addition to TPN [13].

These criteria should help to avoid late referrals. A
timely referral for pretransplant assessment is essen-
tial for allowing the optimization of physical and psy-
chological factors and should be at a stage when the
central venous access is adequate for surgery and
management of postoperative complications which
may include renal replacement therapy. Unfortu-
nately, it is our experience, that most patients are not
referred, but rather come on their own initiative.

Diseases Causing Intestinal Failure

Diseases leading to intestinal failure include loss of
bowel length, loss of bowel function, or convention-
ally unresectable tumors involving the bowel or its
feeding vessels. Short-bowel syndrome, the loss of
intestinal length and absorptive surface areas due to
surgical resection, are the most common cause of
intestinal failure leading to bowel transplantation.
The loss of mucosal absorptive surface area is associ-
ated with malabsorption and rapid transit through
the jejunoileum leading to malnutrition, recurrent
dehydration, and electrolyte abnormalities. Short-
bowel syndrome can be caused by a variety of condi-
tions and diseases in adults such as thrombosis or

embolism to the superior mesenteric vessels, inflam-
matory bowel disease, volvulus, radiation enteritis,
trauma or other causes of infarction.

In pediatric patients, most frequent causes of
short-bowel syndrome are malrotation, volvulus,
necrotizing enterocolitis, jejunoileal artresias, gas-
troschisis, and omphalocele among other congenital
disorders. Transplant candidacy has to be considered
in the context of alternatives to transplantation
including the potential for rehabilitation or success-
ful lifelong parenteral nutrition. In a large series,
about 20% of adult patients with less than 100 cm of
residual intestine could be weaned from TPN. In chil-
dren, less than 30 cm of jejunoileum, lack of entero-
colonic continuity, and lack of feeding tolerance
early after birth correlate to failure of weaning from
parenteral nutrition [14].

Functional Disorders

Functional disorders of the small bowel that may lead
to intestinal failure include disorders of motility and
disorders of enterocyte function. The most common
motility disorders are chronic pseudo-obstruction,
visceral myopathy, visceral neuropathy, total intes-
tinal aganglionosis, and some forms of mitochondri-
al respiratory chain disorders that affect gastroin-
testinal motor function.

Epithelial disorders causing intractable secretory
diarrhea or failure of absorption are more common
in children and include microvillus inclusion disease,
tufting enteropathy and autoimmune enteritis.

Tumors

Tumors involving the root of the mesentery are often
benign but locally invasive and therefore lethal. The
most common of these lesions are desmoid tumors in
patients with familial adenomatous polyposis. Only
complete resection of the tumor and sacrifice of the
intestines can provide a cure. The most common of
these lesions are desmoid tumors in patients with
Gardeners’ syndrome. This tumor often involves the
mesenteric vessels and requires exenteration of the
small bowel for complete resection. Since these
tumors may involve other foregut organs such as the
pancreas, stomach, duodenum or spleen, a multivis-
ceral transplant is required in these patients. Patients
with Gardeners’ syndrome usually do not have intes-
tinal failure and are therefore not dependent on par-
enteral nutrition prior to transplantation.
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Types of Transplants

Intestinal transplantation may be performed as an
isolated bowel transplant together with the liver as a
combined small-bowel–intestinal transplant or as a
multivisceral transplant procedure. The common
element of these procedures is transplantation of the
jejunoileum, with or without other organs. Soon after
transplantation, most surgeons create an ileostomy
to allow easy endoscopic surveillance of the graft for
abnormalities. We prefer a technique where the dis-
tal end of the graft is brought out as a stoma wherev-
er it is best situated; the ileum, however, is anasto-
mosed with the remaining colon some 10–20 cm
before its entrance into the abdominal wall. Gas-
trointestinal continuity is restored simply by stapling
and transecting this chimney just distally to the anas-
tomosis, which can then be used as a sentinel grafted
tissue. We call this the “Innsbruck stoma.”

Isolated Bowel Transplantation

Isolated intestinal transplantation may be performed
with portal or systemic drainage. If the venous out-
flow is drained into the portal system via the superi-
or mesenteric vein or directly into the portal vein, the
transplant is called orthotopic. If, for technical rea-
sons, portal drainage cannot be achieved, the superi-
or mesenteric vein of the graft is anastomosed to the
inferior vena cava; therefore, this type of transplant
called heterotopic.

The graft artery is virtually in all cases anasto-
mosed to the infrarenal aorta. In case of a segmental
jejunoileum graft from a live donor, recipient iliac
vessels are preferentially used for revascularization.
The proximal end of the gut is attached to the first
loop of native jejunum or to the third portion of duo-
denum. Isolated bowel transplant is carried out in
patients with intestinal failure but no damage to the
liver or other organs.

Combined Liver–Bowel Transplantation

Presently, most centers would transplant a liver and
bowel that has an intact mesenteric–portal circulato-
ry system en bloc. Therefore, the entire duodenum
with a rim of pancreas is left with the graft. Because
all the other upper abdominal organs such as the
stomach, pancreas, spleen and duodenum are left in
place, a portocaval shunt has to be created in order to
provide venous drainage for these organs. This tech-
nique makes reconstruction of the biliary system
unnecessary. Both grafts, however, can be transplant-

ed simultaneously but not as a composite graft.
Combined liver-intestinal transplantation is per-
formed in patients with intestinal failure together
with liver damage (considered irreversible), usually
due to parenteral nutrition. Severe fibrosis on histol-
ogy with bilirubin of more than 10 mg/dl may indi-
cate a point of no recovery for liver function. 

Multivisceral Transplantation

Multivisceral transplantation refers to en-bloc trans-
plantation of the liver, stomach, pancreaticoduode-
nal complex as well as the small bowel, sometimes
also including a kidney. Some authors, however, call
it a multivisceral transplant if the stomach, pancreas
and intestine are transplanted together without the
liver. Exenteration of all native viscera which must
precede the multivisceral transplants can be techni-
cally demanding in patients with portal hypertension
due to diffuse splanchnic thrombosis or with severe
adhesions after multiple laparotomies. Multivisceral
transplantation is performed in patients with either
diffuse thrombosis of all splanchnic veins usually
associated with coagulation abnormalities, desmoid
tumors involving the vascular supply of the liver,
pancreas and intestines, or severe motility disorders.

Postoperative Management

Immunosuppression

The enormous amount of lymphatic tissue trans-
planted together with the bowel, be it in the form of
mesenteric lymph nodes or mucosa-associated lym-
phatic tissue, is responsible for the heightened
immunogenicity of an intestinal graft over other
solid organs. This is the reason why recipients of a
bowel transplant require more immunosuppression
as compared to recipients of a kidney or heart trans-
plant.

Following induction with lymphocyte depleting
antibodies such as antithymocite globulin, Campath
1H (Genzyme, MA, USA), OKT3 (Ortho Biotech, NJ,
USA) or with monoclonal anti-interleukin 2 (IL-2)
receptor antibodies. Maintenance immunosuppres-
sion is usually based on the calcineurin inhibitor
tacrolimus together with other anti-proliferative
agents such as mycophenolate mofetil and steroids.
There is a trend to minimize the use of the latter. The
combination of tacrolimus and sirolimus seems not
to have additional benefit over tacrolimus alone.
Antibody preconditioning seems to allow less potent
subsequent maintenance immunosuppression. Anti-
bodies, however, are occasionally associated with
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severe adverse reactions caused by cytokine release
[14, 15].

Infection Prophylaxis

Decontamination of bacterial and fungal organisms
of the intestinal allograft is attempted before pro-
curement by administering enteric antibiotics to the
donor. Mechanical cleansing has turned out to be
impractical in deceased donors. Since the graft is cer-
tainly not sterile, broad-spectrum antibiotics togeth-
er with antifungal agents are given to the recipient
during transplantation. Because of the powerful
immunosuppression, patients are particularly at high
risk for developing viral infections. The matching of
allografts for cytomegalovirus is difficult to put into
routine practice. Patients are given an antiviral agent
(usually ganciclovir) prophylactically. Some centers
add to this therapy CMV specific hyperimmunoglob-
ulin in recipients of CMV positive grafts. Early diag-
nosis of CMV infection by a variety of means permits
pre-emptive treatment of asymptomatic viremia
[14].

Lymphoproliferative disorders related to Epstein-
Barr virus mediated B-cell proliferation still repre-
sent a major problem after intestinal transplantation.
In recent years, it occurs less frequently after a gen-
eral reduction of immunosuppression, but it still
occurs more often than after most solid organ trans-
plantations. This complication is more common in
the pediatric population with de novo EBV infection.
Quantification of the viral load using quantitative
polymerase chain reaction allow for the early imple-
mentation of therapeutic strategies including
changes in the immunosuppression and medication
of antiviral therapy. The use of rituximab, a human-
ized monoclonal antibody, directed against the CD20
molecule expressed on most B-cell lines and most
PTLD clones, has led to a significant improvement in
outcome [14].

Graft Monitoring

The enormous antigen load makes an intestinal
transplant more prone to rejection than other solid
organs. In addition, rejection may impair the absorp-
tive capacity of the graft leading to further under-
immunosuppression and aggravation of the rejection
process. Therefore, timely diagnosis of any patholo-
gy of the graft is essential. For graft monitoring, rou-
tine endoscopies and biopsies are performed fre-
quently in the early phase after transplantation.
Starting at three times a week immediately following
surgery, the frequency is continuously reduced over

the following weeks. After restoration of the gas-
trointestinal continuity, biopsies can be obtained
from above with the help of an endoscope and from
below via a colonoscopic approach. It has to be
emphasized, however, that these patients require life-
long monitoring and attention. Therefore, a close
relationship between the physician following the
patient, the patient himself and the transplant center
is essential. Although most rejection episodes are
observed during the first year, they may occur any
time after transplantation. Rejection is clinically rec-
ognized by the development of diarrhea, but other
gastrointestinal symptoms such as ileus, emesis, or
general malaise may also occur. These symptoms
should always prompt endoscopic evaluation of the
graft which usually looks grossly normal unless rejec-
tion is severe. Therefore, multiple random biopsies
should be taken and evaluated by a pathologist expe-
rienced with intestinal transplants. It should be rec-
ognized that no serum marker accurately diagnoses
bowel rejection at present. Even concomitantly
transplanted organs such as the liver or a pancreas
are not reliable indicators for rejection of the intes-
tinal component of the graft.

Results

Up until March 31, 2005, a total of 1292 intestinal
transplants in 1210 patients have been reported at 65
centers to the International Intestinal Registry: 570
were isolated small-bowel transplants, 490 combined
liver–small-bowel transplants and 232 were multivis-
ceral transplants. Of the 1292, 772 intestinal trans-
plants were performed in 721 pediatric recipients.
For transplants carried out between 2003 and 2005,
graft survival at 1 year was calculated to be around
80% with a patient survival percentage that was
somewhat higher. Center experience, patient status
prior to transplantation and induction therapy and
the type of calcineurin inhibitor had a significant
impact on outcome. Sepsis was the leading cause of
death. Most survivors have full graft function with no
requirement for parenteral nutrition (Figs. 1–4;
Table 1) [1].

We have performed altogether 4 small bowel
transplants in three patients suffering from end stage
Crohn’s disease. Patient characteristics are summa-
rized in Table 1.

Patient #1 was a 35-year-old male who had a com-
pletely uneventful postoperative course and is alive
and well with good graft function 64 months after
transplantation.

Patient #2 was a 37-year-old female who lost the
first graft 2 years after transplantation for chronic
rejection and underwent re-transplantation in June
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2002. 42 months later she has a well function bowel
allograft, but requires intermittent hemodialysis for
chronic renal failure.

Patient #3 was a 60-year-old female suffering from
endstage intestinal and renal failure due to chronic
pyelonephritis und underwent combined small
bowel-kidney transplantation on July 7, 2003. She
developed early after transplantation a T-cell lym-
phoma of the intestinal graft requiring resection of
the graft. 29 months later she is alive with good renal
allograft function.

Recurrence of Crohn’s Disease

Crohn’s disease is considered to be an autoimmune
disorder. Therefore, the possibility of recurrence
within the graft is an important issue. So far, only two
well-documented cases of recurrent disease have
been reported. The first case was a 33-year-old
female, who underwent small-bowel transplantation
in December 1994. After induction with donor bone
marrow infusion and with OKT3, immunosuppres-
sion consisted of tacrolimus and methylpred-
nisolone. Only 7 months post-transplant did the

Fig. 1. 2003–2005 patient survival according to transplant
type. MVT, multivisceral transplantation; SB/Liver com-
bined small bowel-liver transplantation; SBT, small bowel
transplantation alone

Fig. 3. Graft survival according to pretransplantation status
of the recipients. Home, patients awaiting transplantations
at home; hospitalized, patients awaiting transplantation at
the hospital

Fig. 4. Graft survival according to centre size: >100, number
of transplants more than hundred; 11–100, number of
transplants between 11 and 100; 1–10, transplants per cen-
tre

Fig. 2. 2003–2005 graft survival according to D-transplant
type. MVT, multivisceral transplantation; SB/Liver, com-
bined small bowel-liver transplantation; SBT, small bowel
transplantation alone

p=0.531 p=0.544

p=0.000
p=0.014
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patient develop epithelial granulomas, which is char-
acteristic of Crohn’s disease. Resection of a bowel
segment became necessary and the graft was eventu-
ally removed 17 months after transplantation. Histol-
ogy revealed recurrent Crohn’s disease and no signs
of chronic or acute rejection [16].

The second case was a 19-year-old male who had
an isolated small-bowel transplant in 1994. Mainte-
nance immunosuppression included tacrolimus, aza-
thioprine, and prednisolone. At 8 years post-trans-
plantation, recurrent Crohn’s disease was diagnosed
that responded to prednisolone [17].

At another center, two patients transplanted for
Crohn’s disease were reported to have a significant
incidence of granulomas in the graft. Both patients
remained asymptomatic for as long as 40 months
after transplantation [14]. Even if there are only few
reports on disease recurrence, it has to be recognized
that Crohn’s disease can recur despite high-level
immunosuppression.

Summary

Improved survival after intestinal transplantation
mainly due to both patient condition at the time of
transplantation and greater center experience, made
small-bowel transplantation an attractive prospect
for patients with complications on TPN and eventu-
ally became an alternative to conservative treatment

of intestinal failure. Patient selection and lifelong
surveillance are crucial to the long-term results.
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Introduction

Primary sclerosing cholangitis (PSC) is a chronic
cholestatic syndrome characterised by diffuse
inflammation and fibrosis of both intra- and extra-
hepatic bile ducts [1]. Although PSC is most likely a
multifactorial disease with genetic predisposition, its
exact aetiology remains unknown. In 75% of cases,
there is comorbidity with inflammatory bowel dis-
ease (IBD) such as ulcerative colitis (UC) and
Crohn’s disease. This underscores the role of
immunological alterations in the pathophysiology of
the disease. Mean age at diagnosis is 40 years, and
men are affected about twice as often as women [2].
PSC lacks a definitive medical therapy. Promising
regimens are high doses of ursodeoxycholic acid
alone or in combination with immunosuppression.
Endoscopic treatment of biliary strictures is fre-
quently needed in the late course of PSC disease.
Repeated stenting may be an option in treating dom-
inant strictures [3]. Occasionally, surgical treatment
of severe extrahepatic strictures is necessary. In gen-
eral, however, most hepatobiliary surgeons are reluc-
tant to perform such procedures, as they may com-
plicate a future liver transplantation (Ltx) and reduce
the chance of long-term survival following Ltx [4].
PSC runs an unpredictable clinical course leading to
liver cirrhosis and terminal liver disease in the
majority of affected individuals.

Primary Sclerosing Cholangitis and Liver
Transplantation

At present, PSC is the fifth most important indication
for liver transplantation in the United States [5].
There are two major difficulties associated with pre-
dicting the course of the disease in each individual
case as well as the increased risk for hepatobiliary
malignancies, primarily cholangiocellular carcinoma
(CCC). The risk for CCC is highest during the first
year of diagnosis and is not linked to the stage of dis-
ease [6, 7]. A PSC patient with cirrhosis and a liver

tumour should also be evaluated for possible hepato-
cellular carcinoma (HCC) and in this case considered
for Ltx if no extrahepatic metastases are detected and
the tumour is within accepted criteria. Liver resec-
tion for HCC is rarely indicated in a PSC patient with
advanced liver disease, as previous hepatobiliary sur-
gery is a negative prognostic factor for transplant
candidates [4].

The problem of identifying PSC patients with a
high risk for developing CCC has not been resolved
so far. No specific tumour markers exist. This has a
great impact because CCC has traditionally been con-
sidered a contraindication to Ltx. Experience with
CCC in patients undergoing Ltx is limited, and treat-
ment guidelines are still lacking. The value of routine
brush cytology obtained during endoscopic retro-
grade cholangiography remains unclear. Patients
with severe dysplasia in cytologic smears should be
considered as running a very high risk for CCC devel-
opment and therefore evaluated to exclude possible
systemic malignant disease. No consensus exists as to
what imaging modality should be preferred in the
management of these patients. Positron emission
tomography (PET) is promising but its exact role
remains unclear [8].

Studies indicate that Ltx results in highly selected
patients with CCC are satisfactory if the patients
undergo multidisciplinary treatment including
chemotherapy and local radiation therapy prior to
Ltx [9, 10]. Due to the fact that the diagnosis of CCC
can be extremely difficult to establish, PSC patients
are usually evaluated for Ltx even when CCC is sus-
pected and the final decision to perform transplanta-
tion is taken during laparotomy. If a limited tumour
without extrahepatic tumour growth is found, the
procedure should be continued and transplantation
performed. Positive lymph nodes contraindicate
transplantation, and the patient is given palliative
therapy. Brandsaeter et al. reported that clinical sus-
picion of cancer, recent diagnosis of PSC and previ-
ous colon cancer are predictors of malignancy, which
was found in 20% of more than 500 patients [11]. Ide-
ally, a PSC patient should be listed for Ltx at the time
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when survival with Ltx supersedes survival without
Ltx. Prognostic models such as the Child-Pugh score
or the model for end-stage liver disease (MELD)
score have been demonstrated to be superior to PSC-
specific prognostic models in predicting posttrans-
plantation survival in PSC patients [12]. Short dura-
tion of PSC, a high bilirubin and an elevated MELD
score are associated with poor outcome [13]. When
assessing a PSC patient for Ltx a colonoscopy is
mandatory. Patients with severe ulcerative colitis or
mucosal dysplasia are candidates for colectomy
before listing them for transplantation. Particular
care is necessary to avoid life-threatening liver
decompensation [14].

When reconstructing the biliary tract during
transplantation two options are available. As experi-
ence with end-to-end biliary anastomosis is limited,
most surgeons prefer a hepaticoenterostomy with a
Roux-en-Y-loop in patients undergoing Ltx for PSC.
There are a few reports that a duct-to-duct anasto-
mosis is associated with a higher recurrence rate.
From the pathophysiological point of view, neither
alternative is logical since a possible source for
malignancy remains untouched in situ. Whether an
obligatory resection of the whole bile duct, meaning
a pancreas head resection, is justified, has not yet
been determined. Heightened attention is needed for
the possibility of growth of malignant tissue infiltrat-
ing the choledochus duct. In this case, a simultane-
ous pancreatic head resection is generally accepted
[15].

From the recipient’s point of view and considering
the development in waiting time in recent years, liv-
ing related liver transplantation is the best option for
PSC, not only in order to reduce waiting time but also
to prevent patients from dropping off the list due to
tumour formation [16]. Patients with PSC in general
have good physical status with low Child-Pugh score
and therefore face a long waiting time. The risk of
developing CCC correlates directly with the length of
time the disease remains untreated.

Outcome after Liver Grafting

Survival rates are comparable with those achieved in
patients with other autoimmune liver diseases, such
as primary biliary cirrhosis and autoimmune hepati-
tis, with 1-year patient survival exceeding 90 % in
recently published series [14]. PSC patients are
reported to have a slightly higher retransplantation
rate without impact on long-term patient survival
[4]. Again, this increased retransplantation rate has
been ascribed to PSC-specific long-term complica-
tions, in particular, biliary strictures [17]. However,
patient survival following Ltx has been shown to be

clearly improved compared with the natural course
of the disease predicted by prognostic models [18].

A number of pretransplantation factors have been
shown to predict poorer posttransplantation sur-
vival, such previous hepatobiliary surgery, elevated
creatinine levels, reduced nutritional status and the
occurrence of hepatobiliary malignancy [4, 18]. Pres-
ence of IBD has also been claimed to affect survival
following Ltx [18]. Other studies failed to identify
IBD as a risk factor [4]. The greatest impact on long-
term outcome is from CCC, which has been consid-
ered poor even in patients with occult tumours [19,
20].

Considering the lack of alternatives and the signif-
icant benefit in patients with small tumours, strict
exclusion from transplantation is not justified. More-
over, improved patient survival has been reported in
smaller series with strictly selected patients [21].
HCC is not observed frequently and has less impact
on patient survival following Ltx in PSC patients [22].

Postoperative Complications

Hepatic artery thrombosis (HAT) with an incidence
of 1–5% following adult Ltx is a feared complication
frequently leading to graft loss and retransplanta-
tion. The reason for the increased incidence of hepat-
ic artery thrombosis in PSC patients is unclear [17].
New immunosuppressive regimens have significant-
ly reduced rejection episodes in liver allograft recipi-
ents. Patients with PSC, PBC or autoimmune hepati-
tis seem to experience more acute rejections com-
pared with patients with alcoholic cirrhosis or chron-
ic viral hepatitis who are thus on a higher level of
immunosuppression [23]. On the other hand, some
centres have also reported fully satisfactory results
after early steroid withdrawal in patients with PSC
[24]. With regard to postoperative infection
episodes, positive bacterial cultures are found in bile
samples from a large portion of PSC patients at the
time of Ltx [25].

Another major concern is recurrent disease. Stric-
tures can be single or multiple, anastomotic or
nonanastomotic, and they can develop early within
the first 3 months or later [26]. Differentiation of
PSC-associated or nonrelated complications can be a
challenge in follow-up. An increased rate of biliary
problems in PSC liver allograft recipients, especially
after duct-to-duct reconstruction of the biliary sys-
tem, was identified by Sheng et al. more than 10 years
ago [27].

Diagnostic criteria, prevalence and prognosis of
PSC recurrence are not established. Cholangiography
has been complicated because it is usually impossible
to perform an endoscopic retrograde cholangiogra-



Liver Transplantation for Primary Sclerosing Cholangitis and Inflammatory Bowel Disease 319

phy in patients in whom a hepaticoenterostomy has
been constructed. However, magnetic resonance
cholangiography (MRC) now permits noninvasive
cholangiography to be performed in these patients.

Even in a graft biopsy, PSC recurrence can be dif-
ficult to identify. In some cases, typical fibrous
cholangitis and/or fibro-obliterative lesions are seen,
supporting the diagnosis of recurrent PSC. About
20–40% of PSC patients will experience recurrent dis-
ease. The Mayo Clinic has defined PSC recurrence as
either cholangiographic changes occurring more
than 90 days after Ltx or characteristic liver biopsy
findings, such as fibrous cholangitis and/or fibro-
obliterative lesions with or without ductopenic bil-
iary fibrosis or cirrhosis, namely in a PSC patient
without HAT or stenosis, ABO incompatibility,
chronic ductopenic rejection, early biliary complica-
tions or biliary strictures [28]. Therefore, the diagno-
sis of recurrent PSC should be made only in patients
with typical cholangiographic findings and/or posi-
tive histology as well as patent arterial circulation.
The improving quality of MRC will probably enable
us to diagnose and characterise PSC recurrence more
precisely in the near future. Pretransplantation colec-
tomy has been claimed to be associated with a lower
rate of recurrence [29]. The impact of different
immunosuppression regimens has not yet been
resolved. Cytomegalovirus (CMV) and donor–recip-
ient gender mismatch have also been proposed as
risk factors for recurrence [30].

The prognosis of PSC recurrence was originally
thought to be favourable, with no cases progressing
to graft failure [20], but more recent reports question
this [28]. To date, no one can propose strategies for
retransplantation.

Management of Inflammatory Bowel Disease

In spite of immunosuppressive medication, a signifi-
cant number of patients undergoing Ltx due to PSC
will experience an exacerbation of IBD following
transplantation, in some cases necessitating colecto-
my. Patients without IBD prior to Ltx have also been
diagnosed with de novo IBD in the posttransplanta-
tion period [31]. Dvorchik et al. described a high inci-
dence of progression of IBD following Ltx [31].
Haagsma et al. found that tacrolimus is more fre-
quently associated with posttransplantation exacer-
bation of IBD and that patients on triple immunosup-
pression (cyclosporine, azathioprine, prednisolone)
have less active bowel disease in follow-up [32]. Dis-
continuation of steroids has also been reported to
increase the risk of IBD exacerbation [33]. Colorectal
cancer in patients with IBD and PSC undergoing Ltx
has been reported in several series [28].

Conclusive evidence that immunosuppression
administered following Ltx may further increase the
risk of colorectal cancer compared with the risk in the
nontransplanted PSC patient with IBD is still lacking
[34, 35]. PSC patients with a diagnosis of IBD and in
whom a colectomy has not been performed should
undergo colonoscopy on a yearly basis. If dysplasia is
detected, colectomy should be considered.

If severe colitis or dysplasia is found during the
waiting period, colectomy can also be performed
during laparotomy for the transplantation provided
the patient’s general condition permits. Indeed, the
ideal time to perform colectomy is not yet known. So
far, it is a matter of local preference and the condi-
tion of the individual patient.

Follow-Up

Due to the risk of PSC-specific complications, it is
advisable that these patients be subjected to further
detailed follow-up controls routinely, including a
cholangiogram. The risk of developing de novo
hepatobiliary malignancy is especially given in
those patients with severe pretransplantation dys-
plasia. Surveillance of the remnant biliary duct
should not be forgotten, and endoscopic ultrasound
examination, including brush cytology, might be
advisable.

Summary

PSC runs an unpredictable clinical course leading to
liver cirrhosis and terminal liver disease in the
majority of affected individuals. The ideal time to
perform colectomy in colitis ulcerosa patients is still
unclear; so far, it is a matter of local preference and
patient condition. The problem of identifying PSC
patients with a particular risk for developing CCC is
multifactorial. Diagnostic features are still lacking.
Living related donor liver transplantation for PSC
could reduce waiting time and thus secondary com-
plications as well as drop-out probability due to
malignancy [16]. Major surgery with simultaneous
pancreatic head resection may be necessary in cases
with extrahepatic duct infiltration in order to achieve
no residual tumour (R0) status [15].
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SECTION III

Familial Adenomatous Polyposis



Introduction

Although this book is addressed to medical doctors,
in this chapter, we have tried to look at the scientific
literature with the eyes of someone who has an FAP
or has a family member with this disease, in order to
understand, for those who so urgently seek it, what
lies just “around the corner” in terms of breaking
news.

The Disease

Familial adenomatous polyposis (FAP) is a syndrome
affecting 1:10 000 people and accounts for approxi-
mately 1% of colorectal cancer. It is an autosomal
dominant syndrome caused by a germline mutation
of the adenomatous polyposis coli gene (APC) locat-
ed at chromosome 5q21. The disorder is charac-
terised by the development of hundreds of colorectal
adenomas during adolescence. Colorectal cancer will
develop in nearly all affected persons by the sixth
decade of life if prophylactic colectomy is not per-
formed. Most cases begin as benign adenomatous
colonic polyps.

One widely held opinion is that cancer is a genetic
disease that arises from an accumulation of muta-
tions that leads to the selection of cells with increas-
ingly aggressive behaviour. These mutations may
lead either to a gain of function by oncogenes or to a
loss of function by tumour suppressor genes. Most
mutations in cancer are somatic and are found only
in the cancer cells. Most of our information on
human cancer genes has been gained from hereditary
cancers. In the case of hereditary cancers, the indi-
vidual carries a particular germline mutation in every
cell. In the past decade, more than 30 genes for auto-
somal dominant hereditary cancers have been identi-
fied.

Emergent Issues and Trends in Research

The ideal gold standard would be a gene technique
that would allow the removal of the diseased gene and
implant a disease-free gene. At present this is still pure
speculation. Most of the research deals with systems
for screening the germline mutations in the adenoma-
tous polyposis coli (APC) gene that predisposes the
disease susceptibility in familial adenomatous polypo-
sis. Nowadays, there are technical systems that detect
the mutations in APC gene. They might be useful in
the molecular diagnosis of presymptomatic cases in
FAP family. The clinical features of FAP patients may
be related to the genotypes of their APC gene. Howev-
er, there are other interesting ways of approaching the
problem of a presymptomatic carrier risk assessment
in familial adenomatous polyposis such as the com-
bined use of molecular- and biomarkers. Predictive
carrier testing for the inherited disorder of familial
adenomatous polyposis can be conducted using DNA
markers linked to the FAP locus. The presence of
characteristic hypertrophic retinal lesions has been
advocated as useful biomarkers for FAP. Bapat et al.
[1] have compared molecular linkage and retinal
screening techniques by evaluating the presympto-
matic carrier risk of 40 at-risk individuals from 15
FAP families. Linkage analysis was informative in all
the cases as was retinal lesion analysis in 25 cases. For
identification of the at-risk population, predictive
diagnosis by both techniques was completely concor-
dant and identified 15 members at “high” and 10 at
“low” risk of inheriting FAP. Another relevant matter
regarding future trends in FAP research are the bio-
markers for carcinogenesis and the use of drugs to
prevent the evolution to the final stage of cancer.

Progression Markers during the Intestinal
Carcinogenesis:Intermediate Biomarkers

Colon carcinogenesis is a multistep process in which
an accumulation of genetic events within a single cell
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line leads to a progressively dysplastic cellular
appearance, deregulated cell growth, and, finally,
carcinoma. The “adenoma-carcinoma sequence”
occurs through a series of mutations in cancer-caus-
ing genes and usually takes about 11 years. These
genes (oncogenes, tumour suppressor genes, DNA
mismatch repair genes) encode proteins that control
vital cell functions such as growth and survival.
Development of intermediate markers for chemopre-
vention trials is important. Premalignant lesions are
a potential source of intermediate markers. Monitor-
ing intermediate markers that correlate with a reduc-
tion in cancer incidence would allow a more expedi-
tious evaluation of potentially active chemopreven-
tive agents. If a disappearance of these lesions can be
correlated with a reduction in cancer incidence, then
markers of premalignancy may serve as intermediate
endpoints for chemoprevention trials.

Intermediate biomarkers of abnormal cell growth
and development have recently been used in chemo-
prevention trials in attempts to identify the efficacy
of chemopreventive agents in human subjects. Mea-
surements carried out include those related to cell
proliferation, differentiation, and gene structure and
expression in the colon. Among the modified pat-
terns of cell proliferation identified by microautora-
diographic or immunoperoxidase assays, a charac-
teristic expansion in the size of the proliferative com-
partment has been observed in normal-appearing
colorectal mucosa of human subjects with disease
increasing cancer risk; the same patterns have been
induced by chemical carcinogens in rodents. More-
over, this intermediate biomarker has been modulat-
ed by chemopreventive agents in both rodents and
humans. Newer intermediate biomarkers being stud-
ied for application to human chemopreventive pro-
grams include normal and abnormal patterns of
expression of mucins, intermediate filaments and
cytoskeletal proteins, and the structure and expres-
sion of a variety of genes associated with normal and
abnormal cell development. The application of these
various intermediate biomarkers to chemopreven-
tion studies is increasing the ability of investigators
to analyse the effects of novel chemopreventive
agents in the colon and in other organs.

How to Prevent the Carcinogenic Progression by
Chemical Agents:the Chemoprevention

Cancer chemoprevention, as first defined by Sporn in
1976 [2], uses natural, synthetic, or biological chemi-
cal agents to reverse, suppress, or prevent carcino-
genic progression. It is based on the concepts of mul-
tifocal field carcinogenesis and multistep carcino-
genesis. In field carcinogenesis, diffuse epithelial

injury in tissues such as the aerodigestive tract,
results from generalised carcinogen exposure
throughout the field and clonal proliferation of
mutated cells. Genetic changes exist throughout the
field and increase the likelihood that one or more
premalignant and malignant lesions may develop
within that field. Multistep carcinogenesis describes
a stepwise accumulation of alterations, both geno-
typic and phenotypic. Arresting one or several of the
steps may impede or delay the development of can-
cer. This has been described particularly well in stud-
ies involving precancerous and cancerous lesions of
the head and neck, which focus on oral premalignant
lesions (leukoplakia and erythroplakia) and their
associated increased risk of progression to cancer. In
addition to histologic assessment, intermediate
markers of response are needed to assess the validity
of these therapies in a timely and cost-efficient man-
ner.

Non-steroidal Anti-Inflammatory Agents for Colon
Cancer Prevention

Colon cancer prevention has now focused on novel
targeted therapies, such as non-steroidal anti-inflam-
matory agents (NSAIDs). Aspirin, an inhibitor of
COX-1 and -2, has been studied in several large ran-
domised studies, but the effect on colorectal cancer
prevention is unclear. The US Physician’s Health
Study, which enrolled 22 071 physicians as partici-
pants, reported that aspirin had no effect on the inci-
dence of polyps or colon cancer [3]. However, Baron
et al. conducted the Aspirin/Folate Polyp Prevention
Study, a randomised, double-blind, placebo-con-
trolled trial of daily aspirin (325 mg and 8 mg) and
daily folate (1 mg) in 1121 patients with a recent his-
tory of colon adenomas [4]. This trial demonstrated
that the 81-mg dose of aspirin prevented recurrence
of colorectal adenomas (47% placebo vs. 38% aspirin
81 mg vs. 45% aspirin 325 mg; p=0.04). This translat-
ed into a relative-risk reduction of 19% in the 81-mg
aspirin group and a non-significant reduction of 4%
in the 325-mg aspirin group. This study also report-
ed a relative-risk reduction of 40% in the 81-mg
aspirin group for advanced lesions. In addition, Sandler
et al. [5] reported on the Colorectal Adenoma Pre-
vention Study, which randomised 635 patients with
prior colorectal cancer to 325-mg aspirin or placebo.
Twenty percent of the placebo group developed
recurrent adenomas compared with 17% in the
aspirin arm (p=0.0004), for an adjusted relative risk
of 0.65. Aspirin intervention delayed the develop-
ment of recurrent adenoma and also decreased the
number of recurrent adenomas.

Although the role of aspirin remains debated, the
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benefit of NSAIDs in chemoprevention has clearly
been defined in certain high-risk subgroups [6]. In
clinical trials of patients with FAP, sulindac (150 mg
twice a day for 9 months) was shown to decrease the
number of polyps by 44% and decrease the diameter
of the polyps by 35% (p=0.014 and p<0.001, respec-
tively) [7]. In a study, 77 patients with FAP (more
than 5 polyps 2 mm in size) were randomised to
receive placebo, 100 mg, or 400 mg of celecoxib twice
daily [8]. Celecoxib is a selective COX-2 inhibitor.
Response to treatment was reported as the mean per-
cent change from baseline. After 6 months, the 30
patients assigned to 400 mg of celecoxib had a 28%
reduction in the mean number of colorectal polyps
(p=0.003) and a 30.7% reduction in the polyp burden
(p=0.001) compared with 4.5 and 4.9% in the placebo
group, respectively. This positive result led to the
FDAs approval of celecoxib in the treatment of
patients with FAP.

Other Agents under Trial

Other agents under investigation in colorectal
chemoprevention include difluoromethylornithine
(DFMO), which irreversibly inhibits ornithine decar-
boxylase and blocks cell proliferation. Ursodeoxy-
cholic acid reduces the concentration of the second-
ary bile acid deoxycholic acid in the colon and affects
arachidonic acid metabolism [9–11]. 3-hydroxy-3-
methylglutaryl Coenzyme A reductase inhibitors are
usually used in the setting of lowering cholesterol but
also have antioxidant anti-inflammatory properties
and inhibit cell proliferation [12]. Preclinical work in
mutant APC murine models have shown that sulin-
dac in combination with EGFR inhibitor EKI-785 can
decrease intestinal polyps [13]. Almost one-half the
mice treated with the combination agents did not
develop polyps. With the recent success of beva-
cizumab, an antibody to the VEGF-receptor in
metastatic colorectal cancer, and cetuximab, an anti-
body to EGFR, further strategies will be applied to
prevention.

The continued study of immunology, tumour
biology and natural history through controlled trials
focusing not only on efficacy endpoints but also on
biological markers in tissue and serum will help
develop detailed risk models. Chemopreventive
agents appear thus far to have efficacy in several
tumour types, and we hope to define their future role
in treating and preventing other cancers in high-risk
individuals.

Advances in delaying the development of colorec-
tal carcinoma have been shown in patients with FAP
with celecoxib treatment. Current and future trials
using celecoxib alone or in combination with

chemotherapy and other biological therapies are tar-
geting several cohorts including children with APC
mutations, patients with FAP, HNPCC, prior colorec-
tal adenoma, or prior history of sporadic adenomas
[14]. The use of celecoxib in the prevention of polyps
has resulted in continued efforts to define a high-risk
population and to implement a chemopreventive
agent in the treatment of cancer. With regard to
aspirin use in the prevention of colon adenomas, two
large randomised, placebo-controlled trials showed
benefit. However, although the Aspirin/Folate Polyp
Prevention Study and the Colorectal Adenoma Pre-
vention Study reported positive results, a certain per-
centage of patients receiving aspirin intervention still
developed colon adenomas. This suggests that
aspirin use cannot be a substitute for colon surveil-
lance and that further studies are necessary for effec-
tive colon cancer chemoprevention. 

Surgical Prevention of Colorectal Cancer in FAP

Familial adenomatous polyposis coli (FAP) may not
be considered a single disease entity with standard-
ised guidelines for operative treatment. However,
prophylactic colectomy after the manifestation of
polyps but prior to the development of colorectal
cancer remains the most effective prevention of col-
orectal cancer in FAP. The optimal timing of prophy-
lactic surgery remains a clinical decision taken inde-
pendently of mutation analysis. In the case of the
classic FAP phenotype, restorative proctocolectomy
and ileal pouch-anal anastomosis might be the pro-
cedure of choice. The development of reliable guide-
lines for attenuated FAP variants requires further
evidence from clinical studies on surgical strategy
and the advantages of prophylactic surgery over reg-
ular endoscopic screening with removal of polyps. A
study by Winde et al. [15] has shown that low-dose
rectal sulindac maintenance therapy is highly effec-
tive in achieving complete adenoma reversion with-
out relapse in 87% of patients after 33 months. Rectal
FAP phenotype should be crucial in the surgical deci-
sion. Colectomy with ileo-rectal anastomosis and
regular chemoprevention might proceed to be a
promising alternative to pouch procedures. Chemo-
prevention with lower incidence of FAP-related
tumours via dysplasia reversion might be possible in
the future.

The Aftermath of Prophylactic Colectomy

A patient after a proctocolectomy is cleared from col-
orectal cancer, but he is not entirely free from trou-
bles. Duodenal adenomas might be the next problem,
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moreover desmoids are also a recognised entity in
FAP. The lifetime risk of developing duodenal cancer
in familial adenomatous polyposis (FAP) is about
5%. When and to what extent surgical intervention
should be undertaken to prevent death from invasive
carcinoma is controversial [16]. Of 48 proctocolec-
tomies with a mean follow-up of 74 months (range,
3–288 months), Tulchinsky et al. [17] reported the
development of extra-colonic manifestations includ-
ing desmoid tumours (in 12), duodenal adenomas (in
9), pouch adenomas (in 5), and rectal stump adeno-
mas (in 3), in 38 patients. Two patients died (4%)
because of desmoid tumour and malignant fibrous
histiocytoma.

Aiming to prevent duodenal polyps, enteral ade-
nomatous polyposis coli gene replacement therapy in
mice has awakened interest [18]. Preclinical studies
of gene transfer for the treatment of desmoid disease
in familial adenomatous polyposis [19] is under
study and seems an attractive alternative for the
treatment of desmoids, but it is too early to under-
stand if this will develop into a clinical application.

Conservative surgical treatments such as pan-
creas-preserving total duodenectomy in familial ade-
nomatous polyposis have been advocated, but sur-
gery cannot be considered a future trend for a genetic
disease.

New Screening Methods

Virtual colonoscopy, which is an electronic recon-
struction of the colon from high-resolution abdomi-
nal computed tomographic (CT) scans or magnetic
resonance imaging (MRI) studies, holds promise as a
colon-screening tool. Current technology has already
resulted in reliable identification of colonic lesions as
small as a few millimetres. Complete colon prepara-
tion is still required, and the cost is not yet known.
Research is under way to assess the potential of doing
virtual colon studies without any preparation. If this
succeeds, screening may well become both cost-
effective and convenient. The utility of capsule
endoscopy small-bowel surveillance in patients with
polyposis [20] might find an indication in selected
cases of more advanced duodenal adenoma that can
be related to the presence of small-bowel polyps.
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Introduction

Familial adenomatous polyposis (FAP) is a heredi-
tary disease whose main characteristic is the great
quantity of adenomatous polyps distributed
throughout the colon and rectum and leading to their
progressive degeneration. The complexity of the pos-
sible clinical presentations includes, in addition to
severe or attenuated colorectal disorders, various
extra-colonic manifestations such as gastric and duo-
denal polyposis and desmoid tumours that can
require additional endoscopic or surgical treatment
which complicates the therapeutic process and
imposes continuative surveillance even when the col-
orectal disease is eradicated.

Analysis of the genetic pattern of the disease, as
well as a better definition of the particular aspects of
APC gene mutations on chromosome 5 and its rela-
tionship to the clinical aspects of the pathology, sug-
gest a surgical therapeutic scheme based not only on
clinical criteria but also on the genetic implications
outlined [1].

Unfortunately, to date, a proven correlation
between the variable characteristics of the genetic
error and the clinical expressions of the pathology
does not exist; nevertheless, on the basis of genetic
analysis, which can precisely define attenuated and
severe forms, it is possible to indicate a therapeutic
option rather than another type of option. To under-
stand whether the genetic traits could be useful in
directing the therapy, we examined the literature
existing on the subject and performed a retrospective
analysis on patients operated on at our hospital with-
out either the patients or ourselves knowing in
advance the localisation of the genetic error.

The aim of our evaluation is to determine if the
genetic disorder correlates with the clinical expres-
sions, which would then lead to conservative surgery,
or if the clinical criteria (for example the number and
characteristics of the polyps in the rectum, presence
of desmoids) should remain the only reliable factors
playing a role in a correct technical choice [2].

Moreover, we analysed videolaparoscopic tech-

niques to ascertain if they offer advantages over con-
ventional open treatment, or if, in this specific case,
the generic advantages of laparoscopy can be trans-
ferred to patients affected with FAP. In addition to
the aesthetic benefits, appreciated mainly by younger
patients, can laparoscopy reduce the risk of intestin-
al occlusions (reducing postoperative visceral adhe-
sions) and the risk of the formation of desmoids
(reducing the surgical scar, favoured site of these
tumours)?

Some other problems that must be assessed: how
to treat duodenal, periampullary and ampullary
polyps and what kind of surveillance is advised in
order to detect and treat the adenomas that can
develop in ileoanal pouches, even many years after
surgery.

Genetic Aspects in FAP

Familial adenomatous polyposis (FAP) is a heredi-
tary disease characterised by the presence of adeno-
matous polyps in the colon and rectum, from a min-
imum of 100 (necessary number for diagnosis) up to
more than 7 000, which are genetically determined by
mutations of the APC (adenomatous polyposis coli)
gene located on chromosome 5 [3]. Children have a
50% probability of being affected regardless of their
sex. The onset is in the second and third decade of
life, even if cases of early (13 months of age) or late
onset (60 years) are reported. The incidence ranges
from 1:8000 to 1:22000 and it is approximately esti-
mated that one out of three patients with FAP does
not have a familial history of the disease, as is there-
fore probably presenting a spontaneous mutation.

FAP is a generalised hyperproliferative disorder
due to the constant activation of transcription and
growth factors, as an ultimate result of the alterations
of the protein codified by the APC gene. In addition
to the typical colorectal disease, it presents various
extra-colonic manifestations (gastroenteric and oth-
ers) [4]. APC gene mutations responsible for FAP are
of a germinal type, whereas the mutation of the
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somatic line is present in approximately 80% of the
sporadic tumours of the colon-rectum.

From a clinical point of view, simple rectal explo-
ration is often diagnostic: polyps in the ampulla may
be evaluated with the exploring finger. Obviously, to
observe the distribution, number and morphology of
the polyps and to detect possible malignancies, only
a complete endoscopic examination allows evalua-
tion of the entire colon and rectum.

The main transcript of the APC gene is a 2843
amino acids protein, which is expressed in several
adult tissues. This protein is implicated in signal
transmission, negatively regulating the Wnt-1 path
through its bind with a ß-catenin. The protein altered
by the genetic mutation is not capable of binding the
ß-catenin, which accumulates in the cytoplasm,
determining constant activation of transcription and
growth factors.

However, the main target of the germinal as well
as the somatic mutations is exon 15, as it contains
75% of the codifying sequences of APC. In the major-
ity of FAP patients, frameshift and nonsense germi-
nal mutations were identified, with transcription of a
truncated and hypofunctional protein. Germinal
mutations are generally uniformly distributed
between codons 200 and 1600, rarely above codon
1600. Moreover, they affect codons 1061 and 1309
more frequently. Together these account for one
third of all these mutations.

It was demonstrated that the risk of developing
specific FAP manifestations, as well as the disease
severity on the large bowel, is related to the type of
genetic mutation [5–7]. Severe forms of FAP are
more frequently observed in mutations between
codons 1250 and 1464. This implies an early onset,
with symptoms (abdominal pain, diarrhoea, blood in
the faeces) even before 20 years of age, a high num-
ber (carpet) of polyps in the colon and rectum and an
early progression to malignancy.

On the other hand, the attenuated forms of FAP
seem to be related to mutations of the 5’ and 3’
extremities of the gene, or the alternative splicing
sites of codon 9. This form, called AFAP (attenuated
familial adenomatous polyposis) [8], is characterised
by a later onset of symptoms as well as the progres-
sion to cancer and by the presence of the so-called
flat adenomas, which are mainly located in the right
colon with a relative sparing of the rectum.

Mutations of codons 457 and 1444 are characteristic
in patients who also present CHRPE, whereas desmoid
tumours are limited to those who present mutations of
codons 1403 and 1578. These, and other extra-colonic
manifestations of FAP (osteomas, epidermal cysts,
upper gastroenteric polyposis), can also often be
observed in the presence of mutations between codons
1445 and 1578, or between 1395 and 1493.

We must mention that some clinically ascertained
forms of FAP do not have a recognisable genetic
mutation; that is to say, that these patients are nega-
tive for known mutations of the APC gene. These
forms are characterised by a particular severity of the
disease in the colon-rectum [9]. They present an
early onset even with a low number of polyps which
have a strong tendency to progress early to cancer,
whereas extra-colonic manifestations are less fre-
quent and severe. In these cases, screening of the call-
up patients remains the domain of endoscopic exam-
inations at a young age.

Molecular genetic techniques [10] allow individual
analysis and, if a known mutation is found, allow cer-
tain diagnosis. In this way, the identification of spo-
radic cases is also possible. The identification of
mutations of the codifying region of APC, due to the
large size of the gene, is a long and expensive proce-
dure so, in view of the fact that the majority of the
mutations leads to the transcription of a truncate
protein, it is faster and more convenient to evaluate
mutations by means of protein analysis. More than
90% of mutations described to date result in a halt of
the protein synthesis, with the expression of a trun-
cate product. Blue White Assay and PTT (protein
truncation test) are efficient and rapid methods for
identifying truncate proteins.

Genetic Implication in Surgical Indication

Before the early 1980s, FAP and UC (Ulcerative Coli-
tis) were treated with total colectomy and ileo-rectal
anastomosis (IRA) or total proctocolectomy and per-
manent ileostomy (TP). As this radical option
involved the sacrifice of the anal sphincter, both the
surgeon and patient tended towards a less invaliding
option even when the indication was not correct. As
demonstrated by Church et al. [11], the risk of devel-
oping rectal cancer was higher before the early eight-
ies before the introduction of restorative procto-
colectomy with ileal pouch-anal anastomosis (IPAA)
because the technical choice was not based only on
clinical criteria, but was also conditioned by the
desire to avoid a permanent ileostomy. However, the
same author [12] outlined that, if the indication is
correct, IRA is a good solution. In cases where there
are few polyps in the colon and rectum, the risk of a
subsequent proctectomy (because of the develop-
ment of rectal cancer or of a high number of adeno-
mas no longer endoscopically treatable) was very
low.

IPAA made radical treatment possible, preserving
the anal sphincter and reducing the risk of an inap-
propriate choice; therefore, this technique has
become increasingly widespread. The rate of compli-



Genetic Mutations in FAP and Conventional or Laparoscopic Surgical Approach 331

cations and the functional results are not particular-
ly different to IRA, as described by various authors
[13] and as emerging from our experience. Conse-
quently, IPAA has become the primary choice for
FAP treatment in centres specialising in major col-
orectal surgery. This attitude, justified also by the
possibility of eradicating the colorectal disease and
avoiding the risk of rectal cancer, should be re-evalu-
ated as even ileo-anal pouches can present a progres-
sive risk of developing adenomas which require
endoscopic surveillance, just like the surveillance
required for the rectum after IRA [14].

A total proctocolectomy, sacrificing the sphincter,
is mandatory when a cancer is located near the den-
tate line, but the decision is more complex when the
rectum can be spared. Clinical criteria appear to be
non-univocal as regards the number (classically
above or under 20) and characteristics of the polyps,
the length of the rectum to spare (20 cm vs. 15 cm vs.
10 cm) [15] and the characteristics of the ileo-rectal
anastomosis (hand-sewn or mechanical, side-to-end
or end-to-end) that in the end can condition endo-
scopic removal of the polyps, functional results and
any subsequent restorative proctectomy with IPAA
(conversion of IRA to IPAA) respectively. In addition
to the factors mentioned, the patient’s desire to avoid
an ileostomy (even if temporary) or the acknowl-
edgement of sexual risks in men, or even the result of
surgical treatment on relatives, appears to condition
the choice of an IRA. If we also consider the possibil-
ity of performing the operation in a single laparo-
scopic time, avoiding temporary ileostomy with min-
imal aesthetic and abdominal wall damage in
patients normally presenting few symptoms, IRA
becomes a particularly appealing option. Thus, it has
become important to encourage its renouncement in
favour of a technique which is more complex and
requires two surgical interventions with precise clin-
ical indications and, if possible, supported by evi-
dence of genetic error corresponding to a severe
form of FAP destined to become a higher risk of can-
cer on the residual rectal stump.

Restorative proctocolectomy with IPAA,
described by Parks and Nicholls in 1978 [16, 2], has a
theoretical increased risk of complications compared
to IRA, but this occurs only in a small percentage of
cases, as opposed to IBD patients. This is probably
due to the fact that hand-sewn ileo-anal anastomosis
is performed on a healthy mucosa where there is no
sign of inflammation.

The major risk in performing IPAA is the potential
impossibility of mobilising the terminal ileum to
reach the anal canal (usually due to the presence of
intra-abdominal desmoids located in the mesentery,
which shorten and retract the mesentery itself) in
patients for whom the removal of the rectum is

inevitable. In this case the only possible surgical solu-
tion is TP.

The criteria on which we base the indication of
more radical surgery or less radical surgery have not
changed in substance; we are always speaking of a
maximum of 20 polyps in the residual rectum con-
sidering an average length of 15 cm, which is the
maximum number acceptable for an IRA with subse-
quent endoscopic removal of polyps.

After the introduction of the IPAA, the cases of
later reoperation to convert IRA also dropped; how-
ever, IPAA remains a possibility for those who
undergo the less radical surgical treatment, since a
tract of affected rectum remains in site and could
escape endoscopic control and removal by develop-
ing an excessive number of polyps or presenting
severe dysplasia or infiltrating carcinoma.

At present however, with refining genetic analysis
techniques, the possibility of identifying the muta-
tion carried by the patient (whether it is related to a
severe phenotype or not) has taken on a fundamental
role in the indication of the type of surgical treatment
in terms of radicality.

In the presence of severe clinical features, the indi-
cation of radical surgery is clear regarding the entire
removal of the affected part. Instead, in the presence
of clinical features which are not particularly severe,
before choosing a total colectomy with ileo-rectal
anastomosis, it is necessary to consider the type of
genetic mutation. In fact, it is now well known that
mutations have been identified which involve a more
indolent trait of the pathology and others which
involve a marked severity of the disease irrespective
of the clinical features at the moment of diagnosis.
We must not forget those cases in this second group
of patients for whom the choice of performing less
radical surgery in the first place led to the necessity of
reoperating at a later date because of the develop-
ment of clinically more severe lesions in the tract of
the residual rectum. In these cases, the surgeon had
to convert IRA into a restorative proctectomy with
IPAA, or into a TP with permanent ileostomy; the lat-
ter option being determined by technical reasons
(short ileum vessels to reach the anal canal) or due to
the disease (development of carcinoma in patients
who did not go through follow-up).

Thus, the results of the genetic test can contribute
to indicating the correct surgical treatment suited to
the degree and severity of the disease, mainly to
avoid patients undergoing a treatment which is
under-estimated in terms of the real potential aggres-
siveness of the pathology. Endoscopic evaluation of
clinical features remains without doubt an unavoid-
able datum, which, however, is subject to factors such
as the subjectivity of the operator’s judgment, which
limit its adequacy and precision.
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With the identification of mutations on the APC
gene responsible for the disease , the introduction of
genetic analysis methods [10] for the affected patients
and, above all, the screening of their relatives, it is
possible to determine the individuals at risk of devel-
oping the disease and the gravity with which it would
present itself if it weren’t treated. As concerns our
case histories, we are not short of examples: we have
treated two cousins with IPAA for a severe disease
and the sister of one of them had also been operated
on (in another surgical unit) for what the surgeon had
defined as an IPAA, but which had preserved some
centimetres of rectum. This woman came under our
observation after annual endoscopic surveillance of
the short residual rectum; the impossibility of contin-
uing with endoscopic management led to surgery but
at the time of the operation a carcinoma was already
present, invading the transitional zone and making a
Miles’ operation necessary (Fig. 1).

Thus, it could be a matter of discussion whether to
treat a patient with IRA who carries a mutation relat-
ed to a potentially severe genotype that has a high
tendency for developing rectal cancer, even if at the
moment of surgery the rectum presented a not-so-
high number of polyps still controllable via endo-
scopic removals. One could force the patient to
undergo endoscopic management at ever-closer time
intervals, with an increased risk of complications,
thereby exposing him to the risk of being forced to
undergo more radical surgery later.

Considering the fact that the two surgical solu-
tions are very similar in terms of the quality of life as
well as functional results [2] (except that restorative

proctocolectomy is technically more complex to per-
form), the choice of the correct operation for FAP
treatment seems less bound to the subjective judg-
ment of surgeon; on the contrary it becomes more
precise when supported by a prediction on genetic
grounds. In order to compare claims made in litera-
ture against our case history findings, we highlighted
a particular item of data concerning the ratio
between the severity of the mutation, the type of
operation performed and the need for a further oper-
ation (Figs. 2, 3).

When a slight mutation was present, IPAA was
performed in seven cases and IRA in seven cases.
None of the IRA operations performed so far, for a
slight mutation, have required conversion to IPAA.
Only endoscopic removal of rectal polyps has been
necessary, but one patient who escaped follow-up
died because of a hepatic metastasis probably due to
rectal cancer. In patients with severe mutation, in
one case we directly performed a Miles operation,
sigmoid resection in one for palliative purposes,
IPAA in ten cases and IRA in seven cases. Of the
seven cases of IRA, five asked for conversion. In
three of the five cases, a Miles operation was per-
formed as cancer was detected in polyps that were so
close to the anal canal that conversion to IPAA was
not possible, while in two cases conversion was suc-
cessfully performed to treat widespread polyps
which could not be managed by endoscopic
removal. However, the histological tests of one of
these two patients indicated a stage B1 carcinoma
that had not been detected in the preoperative stage.
In three of these five cases, IRA had been performed
at another hospital and decisions were not dictated
by the clinical criteria in use at the time, but by the
experience of the surgeon and the patient’s wish to
avoid a permanent ileostomy. In the two patients we
previously operated on by performing IRA, one
underwent a Miles operation as a carcinoma was
detected on a polyp close to the dentate line which
had not been noted during surveillance and endo-
scopic removal. IRA had been chosen for this patient
due to the presence of a mesenteric desmoid, while
in the other patient, genetic testing was not carried
out in the preoperative stage, so the decision was
dictated by a number of polyps bordering the rec-
tum (around 20) and by the concurrent presence of
jaundice, caused by duodenal adenomatous polyp.
In this last case, despite the degenerated rectal
polyp, conversion to IPAA was possible. To sum up,
only two of the seven patients with severe mutation
undergoing an IRA are still being treated for the rou-
tine removal of rectal polyps and at present have not
requested conversion.

From an assessment of the literature and on the
basis of our experience, it is clear that today the deci-Fig. 1. Transitional zone invaded by carcinoma
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Fig. 2. IRA-genetic factors-
IPAA. Retrospective aspects
in our series of FAP
patients. Known mutation =
33; unknown = 7; total
patients treated = 40

Fig. 3. Case histories of 40
patients: surgical options and
mutations. Severe mutations
19; mild mutations = 14;
unknown mutations = 7

Total proctocolectomy 5 of which 3 conversion due to cancer

Ileo-pouch-anal anastomosis 22 (4 conversion from IRA)

Ileorectal anastomosis (IRA) 19 (3 conversion to Miles)

Segmentary resection: 1

Desmoid tumors: 7

Colorectal cancer: 12 (10 patients)

Duodenotomy to remove an ampullary adenoma: 2

Palliative derivation for advanced ampullary cancer: 1

Total gastrectomy for gastric cancer

55% FAP patient with duodenal and gastric polyps

Dead (1 hepatic metastasis, 1 ampullary c., 1 C.C., 1 desmoid t)

Mean follow-up time 9.8 years - lost to follow-up: 1
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sion to leave the rectum must be prompted by the
presence of sporadic rectal polyps and a slight genet-
ic mutation, the absence of severe dysplasia or colon
of the cancer and more rarely by the presence of
intra-abdominal or mesenteric desmoids which
advise against IPAA. As stated by several authors, it
is difficult to perform endoscopic surveillance when
there are many adjoining polyps; this increases the
risk of progression to malignant transformation,
even in patients who undergo regular follow-ups [17].

Thus, the risk of cancer of the rectum can easily be
correlated to the above factors, as noted by Bertario’s
study [18] on patients in the Italian FAP registry, and
particularly when cancer of the colon is present when
IRA is performed in conjunction with a genetic error
between codon 1250 and codon 1464.

Peculiar Aspects of Gastroenteric Extra-Colonic
Manifestations of FAP

Among the possible extra-colonic manifestations are
upper gastroenteric lesions, stomach polyps (25–60%
of the patients) and duodenal polyps (24–73%)
[19–21]. Hyperplastic polyps are commonly observed
at a gastric level, whereas at a duodenal level and in
the Vater’s ampulla we mostly have real adenomas
which are also subject to the rule of “adenoma-carci-
noma” progression. Therefore, periodic endoscopic
surveillance of the upper gastroenteric tract with
possible removal of duodenal adenomas is essential.

An issue which is still open to discussion is the
evaluation of the Vater’s ampulla [22, 23]. It is known
that FAP involves a higher risk of adenomas and car-
cinoma of the ampulla, in addition to duodenal poly-
posis (an estimated incidence around 60% vs. 3% of
general population). The risk of developing adeno-
mas and carcinoma of the Vater’s ampulla is
increased in patients affected with FAP with an inci-
dence ranging from 50–86% considering adenomas,
carcinoma In Situ and adenocarcinoma vs. the 2.9
cases per million people of the general population. 

Nowadays the gold standard for diagnosis is rep-
resented by endoscopic retrograde cholangiopancre-
atography (ERCP) which allows evaluation of the
morphology of the Vater’s ampulla. When there is
any doubt about the adenomatous localisations it is
possible to perform biopsies of the mucosa after an
endoscopic sphincterotomy. Alternatively, when
sphincterotomy is contraindicated, a brushing cyto-
logic exam could be indicated even if this method is
not commonly used at present because of the high
percentage of false negatives.

Magnetic resonance cholangiopancreatic (MRCP)
could substitute for ERCP in diagnosing ampullary
neoplasm, since it offers good imaging of the biliary

tree and gives information on the dimension, exten-
sion and relationship to the nearby vascularisation of
the possible tumour. Staging an ascertained papillary
expansive lesion is left to endoscopic ultrasound
(EUS). The possibility of performing internal sono-
graphic scansions with different wavelengths (5 and
7.5 MHz) allows visualisation of the wall layers
(determining dimension and grade of intramural
invasion) as well as the nearby structures (with eval-
uation of the any lymph-node involvement and the
presence of distant metastasis). Diagnostic use of
EUS is now foreseen: it must be noted that this pro-
cedure has a medium level of invasiveness compared
to MRCP (zero invasiveness) and ERCP (high inva-
siveness with risks of serious complications such as
acute pancreatitis).

Bare local resection can be performed in benign
adenomas. In this case it is possible to choose
between an endoscopic approach and a surgical one.
The former is indicated for adenomas with extra-
ampullary growth (periampullary area) smaller than
1 cm and not carrying severe dysplasia, even if the
risk of recurrence for incomplete removal is 20%. For
adenomas larger than 1 cm and for ampullary ones,
surgical polypectomy is indicated as well as resection
of the papilla of Vater with reconstruction of the pan-
creatic and biliary duct by means of an eight shaped
plastic.

Surgical removal treatment is possible for 75% of
the patients with invasive adenocarcinoma and the
primary technique is Whipple’s pancreatoduodenec-
tomy, with a mortality rate of less than 5%. In a sub-
population with increased probability of ampullary
carcinoma, such as FAP patients, early diagnosis (in
the preclinical phase or in the benign phase) should
be promoted, since these patients represent a small
group at high risk of pathology. In addition, precise-
ly due to this exiguity of cases, promotion is not yet a
reality, since there is no standard protocol in the lit-
erature for the follow-up, selection and timing of
diagnostic exams.

To sum up, even though a higher incidence of
ampullary neoplasm for FAP patients is well known,
no procedure was identified as being sufficiently sen-
sitive for a subgroup of patients more at risk of devel-
oping this manifestation. However, it is likely that,
just like the correlation between genetics and severi-
ty of colorectal disease, the type of genetic alteration
plays an important role also in the development of
duodenal and ampullary lesions, again in terms of
severity of the disease.

It is known that there are genetic mutations asso-
ciated with an increased risk of superior gastroen-
teric polyposis, stomach and duodenum, such as
mutations between codon 1445 and 1578, or between
1395 and 1493; but there are still no indications on
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the association between specific mutations and
ampullary neoplasm. These genetic errors are part of
the gene tract normally related to the severe form of
FAP, as occurred in one of our patients who came
under our observation for jaundice. While awaiting
the ultimate genetic mapping, this patient underwent
endoscopic removal of an ampullary polyp and con-
temporary total colectomy with IRA. Later, during
short-term surveillance, a cancerised polyp was
detected for which this patient was converted from
IRA to IPAA; this evolution could have been expect-
ed according to the genetic finding of a severe muta-
tion. However, in our series of patients there is an
entire family of five female individuals with mild
mutation presenting duodenal adenomas which are
treated endoscopically; still, two of them had to
undergo surgery. The mother presented an
ampullary-pancreatic tumour that at the time of the
operation allowed only palliative derivation, the
daughter instead presented a progression of the duo-
denal polyps to severe dysplasia and the develop-
ment of ampullary polyps diagnosed with RMN and
EUS, which required surgical management by means
of wide transduodenal ampullectomy. Considering
the possibility that the duodenal lesions could be
related to a genetically severe model of FAP as well as
a non-severe one; and, as described in the literature,
also in an AFAP, it is clear that endoscopic gastro-
duodenal surveillance is recommended to prevent
the development of gastric and duodenal polyps for
all patients regardless of the mutation [24]. At pres-
ent the need for a follow-up protocol, based on the
individual patient’s characteristics and disease fea-
tures, is increasingly pressing so that lesions can be
identified in the preclinical phase, when radical treat-
ment is still possible.

As already mentioned, even desmoid tumours are
problematic in treating FAP [25, 26]. Intra-abdomi-
nal desmoid tumours may significantly affect the
choice of surgical treatment or, if they develop dur-
ing the postoperative stage, they are extremely diffi-
cult to treat and results are often unsatisfactory.
Abdominal-wall desmoid tumours are less aggressive
and easier to treat, and therefore can be entirely
removed [27]. In our experience, parietal desmoid
tumours appear in four out of five cases after surgery
at the site of surgical scarring.

This aspect led us to think that long incisions and
trauma on the muscles could support the subsequent
development of abdominal-wall desmoids. Regard-
ing this hypothesis, we are evaluating the impact that
small scars such as the ones we have with the VDL
approach, could have in determining desmoid devel-
opment. Up to now only one of the patients operated
on with the VDL approach has developed a desmoid
tumour where the former protection ileostomy was.

Conventional and Videolaparoscopic Treatment

When IPAA is performed for UC some technical
questions are still debated, especially about the type
of ileoanal anastomosis (hand-sewn after mucosecto-
my or stapled without mucosectomy) and the num-
ber of surgical stages: one, two or three (total colec-
tomy, restorative proctectomy with IPAA, removal of
protection ileostomy). In patients affected with FAP,
total colectomy and IRA are performed in a single
operation without any protection ileostomy, whereas
IPAA is usually a two-stage technique (with a loop
ileostomy, to be removed about 2 months later); a
single operation (avoiding the loop ileostomy) can be
performed only with a stapled ileoanal anastomosis
[28–30], but this could be regarded as a non-radical
therapy because of the risk of adenomatous growth
in the spared transitional mucosa. Both operations,
IPAA and IRA, can be approached in a traditional or
videolaparoscopic way.

The conventional approach involves a large cen-
tral laparotomy through which total colectomy and
total proctocolectomy are easily performed with a
traditional technique familiar to all colorectal sur-
geons, even if details may differ according to the sur-
gical school and points of view on the radicality of
IPAA. Laparoscopic surgery has spread widely in the
last 10 years thanks also to the continuous improve-
ment of the instruments involved and to the enthusi-
asm of various surgical schools.

As regards colorectal surgery, the laparoscopic
approach was initially used to treat benign diseases
or in palliative operations because of the fear of neo-
plasm implantation on the scars of trocar accesses;
however, despite its progressive diffusion and satis-
factory employment in the oncology field, its use is
still not completely accepted. The need to remove
large and voluminous specimen from the abdomen
has led to the use of videolaparoscopic-assisted tech-
niques (VDLA), meaning short “service” incisions to
carry out this part of the operation. Some problems
still remain: a major technical complexity (difficult
manoeuvres to be performed on delicate organs
such as the colon, ileum and relative mesentery
without the help of stereoscopic vision and tactile
sensibility) and a long learning curve [31, 32], so that
at present most major colorectal surgery is still per-
formed using the traditional approach, whereas the
laparoscopic technique is employed at specialised
centres.

However, videolaparoscopy offers significant
advantages for patients mainly of a young age who
can appreciate the better cosmetic effect due to small
scars or scars located in easily hidden sites (Pfannen-
stiel incision). In addition, postoperative pain is
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reduced, offering advantages in terms of hospitalisa-
tion, with an earlier recovery capacity and return to
normal activity, which are in line with the literature
[33, 34]. A more favourable immune response [35]
and reduction or absence of visceral adhesions repre-
sents another reason for using the laparoscopic
approach, thereby increasing its indications.

Videolaparoscopic Hand-Assisted Technique

Surgeons who support “pure” laparoscopic surgery
use the service access essentially to remove the surgi-
cal specimen or for extra-body anastomosis, but the
very need to perform this incision led to the develop-
ment of instruments through which the surgeon
could insert a hand into the patient’s abdomen, while
maintaining the pneumoperitoneum. These instru-
ments (hand-ports) allow an incision a few centime-
tres long that can be located in the hypogastrium and
therefore it is also aesthetically acceptable for the
patient. They enhance both the efficacy of
laparoscopy and the tactile sensitivity offered by the
hand inserted in the abdomen. 

This approach, which utilizes the hand-port, is
called hand-assisted laparoscopy (HAL). With a suf-
ficiently large protected access, it is possible to com-
fortably remove the specimen but most of all to insert
a hand in the abdomen with the possibility of restor-
ing tactile sense, of dislocating the intestine with a
less traumatic traction than that of any laparoscopic
instrument, thus obtaining better colon exposure.
Even haemostasis in the case of a bleeding colic ves-
sel can be easily conducted, reducing the blood loss
and/or the need for conversion. 

In comparing the conventional laparoscopic tech-
nique (VDLA) [32, 36] with HAL, results seem
markedly superior in the latter case above all in
terms of reduced operating time and consequently
total costs, without reducing the known advantages
of the laparoscopic approach compared to the tradi-
tional open approach [37]. Moreover, the learning
curve for HAL appears to be shorter because techni-
cal gestures are more similar to the traditional ones.
In FAP patients, contraindications are minimal and
are generally related to the presence of desmoid
tumours, mostly intra-abdominal ones, or to the
presence of colic or rectal cancer, at least in our expe-
rience.

Hand-Assisted Technique with Personal
Adjustments

When we began using HAL, the type of hand-port we
chose was a Lap-Disc (Ethicon Endosurgery, USA;

Fig. 4). This system is made of rubber rings and a
double circle which allows its rotation and closure as
a diaphragm around the hand, while at the bottom,
the rubber ring models its form, which is generally
opened in the hypogastrium site, on the abdominal
wall (7-cm incision according to Pfannenstiel).

The patient is adjusted as for a cholecystectomy
with parted legs and the operator in between, and the
operation begins with a Pfannenstiel incision in the
hypogastric region of exactly 7 cm. After opening the
cutaneous tissue and subcutaneous tissue, we pro-
ceed by liberating the fascia vertically for 7 cm, open-
ing it according to Kustner. We prepare a temporary
suture between the peritoneum and fascia on the two
sides of the incision to reduce the trauma caused by
the divaricators in the first phase (“open”) and by
the hand in the second phase (“HAL”). Exposing the
operative field in a traditional way, we proceed on
the right to identify and lift the cecum and to
mobilise it with its appendix and the last tract of
ileum (Fig. 5).

We separate the ileum and cecum with a linear sta-
pler (GIA60), taking care to spare as much ileum as
possible. We identify the right ureter and gonadic
vessels and complete the mobilisation of the cecum
with the section of the terminal branches directed
towards it, sparing the ileo-colic artery arch. We
uncover the sigmoid-rectal junction and prepare the
rectum and separate it from the sigma again with the
linear stapler GIA60 already used. We proceed by
further mobilising the sigma by tying and sectioning
the sigmoidal vessels reached through the Pfannen-
stiel incision.

Inserting the first 10-mm trocar on the right side,

Fig. 4. Lap Disc
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we place the Lap-Disc in the Pfannenstiel incision
inducing pneumoperitoneum. We insert the second
10-mm trocar on the left symmetrically to the first.
We introduce the video-camera which will remain on
the right for the entire operation (the operation is
possible with both the 0 and 30° optical camera, even
if the second option offers a better view). We observe
the visceral disposition and introduce the third and
last trocar in the right hypochondrium near the rib
arcade (Fig. 6).

Tractioning the sigmoid colon with the left hand
and using a Babcock forceps through the upper tro-
car, we expose the colon mesentery starting the syn-
thesis and section of the colic vessels with the instru-
ment inserted in the left trocar. We generally use a
radiofrequency instrument (Ligasure-AtlasTM, Valley-
lab, CA, USA), particularly indicated for colic vessels;
but also the last generation of ultrasound instru-
ments (Ultracision®, Ethicon Endosurgery, OH, USA)
can be used. These instruments allow a reduction in
the instrument traffic which was responsible for the
increased surgical time during the first years of expe-
rience with this surgery. Thus, it is possible to per-
form the entire operation with just one instrument.

Fig. 5a Measurement of 7 cm before Pfannenstiel incision. b
Separation of ileum from ciecum, with GIA. c Separation of
sigma from rectum, with GIA

a c

b

Fig. 6. Videolaparoscopic colectomy: right hand controlling
Ligasure-Atlas and left hand in the patient’s abdomen
through Lap Disc
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Fig. 7a Mobilisation of left colon. b Section of gastro-colic
ligament. c Section of the middle colic artery

a

c

b

Fig. 8a, b. Extraction of specimen through Lap Disc

ba
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The curved end of the Ligasure-Atlas also allows a
gentle dissection similar to that obtainable with fin-
gers. Mobilisation of the left flexure (Fig. 7), like in
open surgery, is a delicate phase of the operation that
can be carried out after separating the omentum in
the colic corner either continuing the liberation fac-
ing the spleen, or from above, after separating colon
from the stomach, sectioning the gastrocolic liga-
ment. In more complex cases either approach can be
used. In order to facilitate gestures on the right colon
and on the hepatic flexure, we rotate the patient to
the left and begin mobilising the right colon, trac-
tioning the cecum to the left with the hand. After
recognising the duodenum we complete the section
of the right colon mesentery and hepatic flexure until
we obtain the complete liberation of the colon which
can be easily removed through the Lap-Disc (Fig. 8).

The operation is carried out with a hand-sewn
end-to-end anastomosis between the terminal ileum
and the previously sectioned rectum (IRA). Prefer-
ence for a hand-sewn anastomosis, which can be

comfortably performed through the Pfannanstiel
incision, is dictated by the need to preserve as much
ileum length as possible to be able to perform an
IPAA, when necessary, with maximum guarantee of
success.

If a proctocolectomy is indicated, we proceed as
already described for the colectomy, except for the
fact that the rectum is not initially sectioned and that
the pneumoperitoneum can be maintained by
removing the colon through the Lap-Disc. This also
allows a traction on the rectum so that pelvic dissec-
tion is facilitated (Fig. 9); once the pelvic floor is
reached, the rectum is sectioned on the plane of the
elevator muscle. Rectum removal, especially in men,
is conducted following an intramesenteric plane in
order to minimise the risk of neurological damage,
unless a TME (total mesorectal excision) is indicated
by the presence of cancer. After this first proctecto-
my, restorative surgery is carried out including
mobilisation of the terminal ileum mesentery, prepa-
ration of the ileal pouch and of the ileo-anal anasto-

b

Fig. 9. Phases of rectum mobilization in laparoscopy

a

c

b
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mosis, both protected by a loop-ileostomy. In our
experience, this surgery is always performed using a
traditional approach using the 7-cm Pfannenstiel
incision, or enlarging it by a few centimetres, to
mobilise the terminal ileum and prepare the “S”
reservoir (three loop pouch) [38–40].

World literature documents the easier execution
of the J pouch which can be entirely made with sta-
plers, but in our opinion there are still good reasons
to prefer a more handmade approach, with a hand-
sewn S pouch that permits personal adjustments case
by case, depending on the patient’s characteristics.
In our experience and in that of other authors [41],
the terminal ileum sectioned on the ileo-cecal valve
can reach a more distant site than the end of a J
pouch. Even after mobilisation of the terminal ileum
and section of the ileo-colic artery, which allows its
maximum length, an S pouch does not modify the
total length of the vascular arch. Moreover, the risk
of needing to drop IPAA cannot be underestimated,
even in expert hands, as it accounts for over 4% of
the cases for different reasons [39] such as difficul-

ties related to ileum vascularisation (Fig. 10).
Moreover, in our experience, as the mucosectomy

has to be carried out from the dentate line, the “S”
reservoir seems to be the most suitable. An aspect
that is still being discussed, however, concerns the
suitability of performing a mucosectomy and thus a
hand-sewn, end-to-end, ileoanal anastomosis (for
the S reservoir), removing the residual rectal mucosa
(1.5–3 cm long) from the dentate line including the
transitional epithelium between the anal and rectal
mucosa. If a mucosectomy is not performed and sta-
pling (often double stapling) is carried out, the entire
transitional zone—at a minimum—is left: more cen-
timetres of rectal mucosa may easily be left in rela-
tion to the thickness of the pelvic floor, the patient’s
sex and surgeon’s skills.

The benefits of stapling include faster operating
times, slightly better functional results and the possi-
bility of avoiding a protective ileostomy. However, a
28% risk of adenomas forming in the transition zone
and in the residual rectal mucosa exists, as demon-
strated by Remzi et al. [43]. In our opinion, the risk

Fig. 10. S pouch (section design, position in the pelvis, oper-
ative view)

Fig. 11. Mucosectomy Fig. 12. Ileo-anal hand-sewn anastomosis
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of cancer developing is relevant as it is not always
easy to monitor and treat polyps close to the dentate
line and malignant transformation can also occur
during endoscopic follow-up [17].

Also Ooi et al. [44], in a recent work, points out
the need for careful monitoring of the transitional
zone left In Situ for cancer risks, and reconsiders the
suitability of mucosectomy in patients with wide-
spread polyps on the rectal mucosa. In our experi-
ence, we have always carried out mucosectomy from
the dentate line and in the second case of FAP oper-
ated on in 1985, this decision was prompted by the
discovery of a stage A Dukes carcinoma in the
removed mucosa section. Once mucosectomy is car-
ried out and the reservoir is located in the pelvic
space, ileoanal hand-sewn anastomosis in one layer
is executed (Figs. 11,12 ).

From 1984 to 2005, we have operated on 40 cases
of FAP with all the techniques in our possession,
including the Kock pouch for a continent ileostomy
in a patient who could not preserve the sphincters
but wanted to reduce the problems related to defini-
tive ileostomy. In 1996, we started treating FAP
patients, when possible, with the videolaparoscopic
techniques previously described. In this period, 9
out of 17 FAP patients were treated (2 with IRA, 7
with IPAA) with VDL or HALS, without any major
complications when compared to the traditional
open technique. Only two patients needed postoper-
ative blood transfusion (one for each group) and no
one in the laparoscopic group had an infection of the
Pfannestiel incision. In our experience functional
results such as continence, urgency, number of
bowel movements and sexual functions do not differ
significantly between IRA and IPAA and in patients
operated with traditional or laparoscopic technique.
With the HALS technique, the time needed to per-
form an IRA or IPAA is now quite similar to that
needed in the traditional open technique; postoper-
ative pain is normally lower and the patient can be
discharged earlier. Moreover, the cost-effectiveness
of laparoscopy increases with experience and patient
satisfaction is greater. At the moment, the low num-
ber of patients operated on with this technique does
not allow statistical evaluation of the risk of postop-
erative bowel occlusion and of desmoid tumour
growth at the scar site. The laparoscopic experience
obtained by treating IBD patients with HALS
showed an absence of adherences in the second stage
of the operation (proctectomy and IPAA) and this
situation seems to reduce the risk of bowel occlu-
sion. None of the nine patients treated with
laparoscopy needed readmission, while 2 out of 31
patients treated traditionally were readmitted due to
bowel occlusion and one needed surgery for adher-
ences.

Conclusions

While the possibility of choosing the correct surgical
option is certainly related to the surgeon’s skills with
all the technical solutions, the possibility of having
genetical markers predicting the severity of the dis-
ease would make the surgeon’s task easier in pro-
posing different solutions for different presentations
of the pathology. In fact we have experienced that
extra-colonic manifestations of the disease also
determine other aggravating factors and that eradi-
cation of the colorectal disease does not solve the
problem.

We have been able to observe how in our case his-
tories a non-radical choice such as IRA, when associ-
ated with a severe mutation, involved a high risk of
conversion or demolition of the anal sphincters so in
this case the choice of an IPAA seems justified. The
more radical choice becomes more difficult in cases
of severe mutation and clinical features compatible
with IRA, when a patient requests the preservation of
the rectum or when it is impossible to detect the
genetic error. In these situations, it is advisable to
evaluate the case without following a fixed scheme.
By educating the patient on the need for constant fol-
low-up, the risk of degeneration appears reduced;
moreover, as outlined by our experience and in the
literature, it is possible to convert IRA into IPAA in
the majority of the cases especially when IRA was
conducted preserving all the ileum. On the other
hand, if we consider mucosal polyps growth at the
pouch level (as recently highlighted in the literature
[14, 45]) and their possible evolution to cancer, it is
easy to see that the first surgical choice appears more
important considering that even a radical solution
such as IPAA could not completely solve the FAP
problems at the colorectal level. The laparoscopic
approach can achieve an almost complete absence of
visceral adhesions. This has been assessed at further
operations when total colectomy had been the first
surgical step of an IPAA for Ulcerative Colitis (UC).
This aspect, on one hand, involves a lower risk of
occlusive complications and, on the other, makes
conversion to IPAA more comfortable when neces-
sary. It is clear that the videolaparoscopic approach
is appealing particularly for young people due to the
reduced aesthetic damage and IRA is appealing due
to the possibility of performing a single operation
without ileostomic protection.
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Introduction

Familial adenomatous polyposis (FAP) is an inherit-
ed autosomal dominant disorder. It is characterized
by the development of hundreds to thousands of ade-
nomatous polyps in the colon and rectum, usually
beginning at puberty, with a tendency to undergo
malignant transformation by the fifth decade
[1].Therefore, surveillance and management proto-
cols have always focused primarily on early detection
and prophylactic colectomy in affected persons.
These measures have substantially reduced the risk
of colorectal adenocarcinoma which was once the
main cause of mortality, hence changing significant-
ly the natural history of this disease manifestation.
However, genotypic aberrations of the fundamental
genetic defect that causes the syndrome, a germ-line
mutation in the APC gene, may lead to additional
phenotypic expressions in which extra-colonic
organs develop neoplasms or other changes
(Table 1). There is a large diversity in the expression
and complexity of these extra-colonic manifestations
(EM). Although some appear as clinically non-signif-
icant or are only cosmetically disturbing, others are
potentially associated with high rates of morbidity
and mortality. In contrary to the relatively straight-
forward management strategy of the colonic mani-
festation of the syndrome, some EM, like involve-
ment of the upper GI tract and intra-abdominal
desmoids, may be difficult to manage. This chapter
describes the clinical significance of these manifesta-
tions and suggests management and surveillance
strategies.

Upper Gastrointestinal Polyps and Cancer 

Duodenal Neoplasia

After the colon and rectum, the duodenum is the sec-
ond most commonly affected site of polyp develop-
ment in FAP [2, 3]. Duodenal adenomas can be found
in 30–70% of patients [2–4] and the lifetime risk of

these lesions approaches 100% [4–6]. Duodenal/peri-
ampullary adenocarcinoma is a leading cause of can-
cer death in FAP patients following colectomy.

Duodenal cancer is rare in the general population,
with an incidence of 0.01–0.04% [7]. Compared with
the general population, FAP patients have a 100–330-
fold higher risk of duodenal cancer [8, 9]. The esti-
mated cumulative lifetime risk of developing duode-
nal cancer in FAP range from 4 to 10% [4, 10, 11]. The
median age of duodenal cancer development is
52 years (range 26–58) [4]. Therefore, although most
patients eventually develop duodenal polyps, these
lesions occur at a later age and have lower potential
for malignant change compared with colonic polyps.

Polyps can be found throughout the duodenum,
but the second and third portion and the peri-
ampullary region are the most commonly affected
sites. This pattern suggests a role for exposure of

Clinical Significance of Extra-Colonic Manifestations of
Familial Adenomatous Polyposis

Yehuda Kariv, Hagit Tulchinsky, Micha Rabau

Table 1. Extra-colonic manifestations of familial polyposis

Upper gastrointestinal tract:
Stomach: fundic gland polyps, adenomatous polyps,

cancer
Duodenum and small bowel: duodenal adenomas, peri-

ampullary cancer, small-bowel adenomas, cancer, lym-
phoid polyps of ileum

Gallbladder, bile duct, pancreas: adenomas, cancer

Desmoid tumors: abdominal wall, mesentery, retroperi-
toneum, extremities

Bone and dental abnormalities: osteomas, unerupted teeth,
supernumerary teeth, dentigerous cyst, odontomas

Cutaneous lesions: epidermoid cysts, sebaceous cysts,
fibromas and lipomas

Ocular: pigmented ocular fundus lesions (POFLs)

Other neoplasia: adrenal adenomas, nasal angiofibromas,
thyroid papillary adenocarcinoma, CNS tumors (glio-
blastoma multiforme, cerebellar medulloblastoma), hepa-
toblastoma
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duodenal mucosa to bile acids in duodenal carcino-
genesis [12, 13]. Data on the relationship between the
severity of duodenal polyposis and specific muta-
tions in the APC are inconsistent [14–16]. However,
most reports indicate that mutations in exon 15 of
the APC gene, particularly distal to codon 1400, give
rise to a severe duodenal phenotype [11, 17, 18–20].

The adenoma-carcinoma sequence has been also
observed in the setting of duodenal carcinogenesis in
patients with both FAP and sporadic disease. Spigel-
man et al. showed that villous histology, moderate or
severe dysplasia, and the presence of stage IV duode-
nal polyps were associated with malignant change
[21].

The most useful system for rating the severity of
duodenal polyposis was developed by Spigelman et
al. This classification describes five (0–IV) stages.
Points are accumulated for number, size, histology,
and severity of dysplasia of polyps (Table 2). Approx-
imately 70–80% of FAP patients have stage II or stage
III duodenal disease, and 20–30% have stage I or
stage IV disease [12, 22]. However, the estimated
cumulative incidence of stage IV duodenal disease is
50% at age 70 years [4, 23]. The Spigelman classifica-
tion correlates with risk of duodenal malignancy.
Stages II, III, and IV disease are associated with a 2.3,
2.4, and 36% risk of duodenal cancer, respectively
[22].

Duodenal polyposis slowly progresses in size,
number, and histology, and eventually in Spigelman
stage [24]. Heiskanen et al. reported worsening poly-

posis in 73% of 71 FAP patients followed for 11 years
[5]. The median interval for progression by one stage
was 4–11 years. The risk of developing stage III or IV
disease exponentially increases after 40 years of age
[25]. Endoscopic surveillance of the upper gastroin-
testinal tract for the development of neoplasia is rec-
ommended by most authorities. Screening for upper
gastrointestinal disease should start at the time of
FAP diagnosis [26]. The guidelines for continued
endoscopic surveillance after baseline examination
are according to the Spigelman stage (Table 3) [6,
22].

Treatment

Endoscopic treatment options for duodenal lesions
include snare excision, thermal ablation, argon plas-
ma coagulation, and photodynamic therapy (PDT).
Most reports of endoscopic therapy use snare exci-
sion. However, endoscopic treatment is usually
insufficient in guaranteeing a polyp-free duodenum
and might cause complications. Recurrence rates of
adenomatous tissue in the duodenum of FAP
patients treated endoscopically range from 50 to
100% [26, 27–29]. Surgical procedures to treat duo-
denal polyposis include local excision (duodenotomy
with polypectomy and/or ampullectomy), pancreas
preserving duodenectomy, and pancreaticoduo-
denectomy. There are no randomized studies pub-
lished to help guide surgical selection.

Local surgical treatment with duodenotomy has
proven insufficient in guaranteeing a polyp-free duo-
denum, with most studies reporting high recurrence
rates in patients with severe duodenal adenomatosis
[5, 26–28, 30–33]. Farnell and colleagues found a
lower recurrence rate of duodenal polyps of 32 and
43% at 5 and 10 years of follow up, respectively [34].
Nevertheless, duodenotomy may be indicated in
patients with one or two dominant worrisome duo-
denal lesions in otherwise uninvolved or minimally
involved intestine.

More radical surgery, in the form of pancreatico-
duodenectomy, or pancreas preserving duodenecto-
my, has been indicated for patients with severe poly-
posis (stage III–IV), failed endoscopic or local surgi-
cal treatment, and carcinoma. [26–28, 31–39]. Low
recurrence rates of polyposis have been reported
with these procedures.

Pharmacological Treatment. Duodenal adenomas
seem less responsive to chemoprevention with
NSAIDs than colonic counterparts. The results of
NSAID, COX 2 inhibitors and other compounds on
regression or prevention of duodenal adenomas in
FAP appear disappointing [40–42]. The response of

Table 2. Spigelman classification for duodenal polyposis in
familial adenomatous polyposis

Points 1 2 3
Polyp number 1–4 5–20 >20
Polyp size (mm) 1–4 5–10 >10
Histology Tubular Tubulovillous Villous
Dysplasia Mild Moderate Severe

Stage 0, 0 points; stage I, 1–4 points; stage II, 5–6 points; stage III,
7–8 points; stage IV, 9–12 points

Table 3. Recommendations for management of duodenal
polyposis in familial adenomatous polyposis adjusted to
the Spigelman stage of duodenal polyposis [6]

Spigelman Endoscopic Chemo- Surgery
stage frequency prevention

0 4 years No No
I 2–3 years No No
II 2–3 years Yes/no No
III 6–12 months Yes/no Yes/no
IV 6–12 months Yes/no Yes
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earlier Spigelman stages might be better [43]. Sug-
gested guidelines for chemoprevention are presented
in Table 3.

Gastric Neoplasia

Gastric polyps occur in 23–100% of FAP patients
[44–46]. Fundic gland polyps (FGP) are the most
common gastric polyps in FAP. They usually appear
in the gastric fundus and body, and have traditional-
ly been regarded as non-neoplastic, possibly hamar-
tomatous lesions. Similar polyps, although fewer in
number, are sometimes observed in the general pop-
ulation and possibly associated with chronic use of
proton pump inhibitors [47]. These polyps are con-
sidered to have little or no potential for malignant
transformation; however, recent studies have report-
ed that dysplasia and malignant transformation
occur more frequently than previously believed (48,
49). Histologically, these polyps consist of simple
hyperplasia of the fundic glands with microcytes.
Endoscopically, these are multiple sessile lesions, 1–5
mm in diameter, that are the same color with the sur-
rounding mucosa. They vary considerably in size and
number. The polyps are sometimes numerous, and
coalesce, forming an irregular matted surface
mucosa. These polyps rarely cause symptoms and
have been observed as early as 8 years of age.

Adenomatous polyps occur in the stomach of
about 10% of patients with FAP. Most often, they are
confined to the antrum but occasionally found in the
body and fundus (44, 50]. The lifetime risk for gastric
cancer in FAP is about 0.6%, believed in large part to
arise from adenomatous polyps. Interestingly, Japan-
ese and Korean FAP patients have a 3–4 times higher
risk of gastric cancer compared with the general pop-
ulation [51, 52], whereas no increased risk has been
found in Western countries [9].

Small-Bowel Neoplasia

Clinically significant small-bowel adenomas distal to
the duodenum are uncommon in patients with FAP.
Adenomas may occur throughout the small bowel
but are concentrated for the most part in the proxi-
mal jejunum and the distal ileum. Studies using the
capsule camera showed ileal polyps in 5% of FAP
patients. Malignancy is unusual. In patients with FAP
after restorative proctocolectomy, the incidence of
neoplasia in the ileal pouch increases. The incidence
of adenomas within the ileal pouch ranges between
20 and 62% and depends on duration of follow-up
[53–56]. Parc et al. [57] found that the risk of devel-
oping adenomas at 5, 10, and 15 years was 7, 35, and

75%, respectively. The risk of cancer development in
such adenomas has not been established, although
three cases of pouch cancer have been reported [58].
Therefore, for all patients with FAP who have under-
gone restorative proctocolectomy, periodic endo-
scopic examination is indicated. Adenomas also
occur in the terminal ileum of patients who have an
ileostomy or Kock pouch after proctocolectomy
without restoration. In addition, the risk of ileostomy
carcinoma in these patients appears to be increased
compared to the very low incidence of primary
small-bowel carcinoma. By 2005, 11 ileostomy carci-
nomas were reported [59]. Other small bowel lesions
include prominent lymphoid polyps that may occur
in the terminal ileum of younger patients with FAP
and should be differentiated from adenomas by biop-
sy [60].

Desmoid Tumors

Desmoid tumors (DTs) are benign fibrous growths
which do not metastasize, but tend to invade locally.
Although rare in the general population, DTs are not
rare in FAP. They may arise in musculoaponeurotic
structures throughout the body, but are most com-
mon in the abdomen. Desmoid tumors (DTs) affect
between 4 and 20% of FAP patients. Within 10 years
after colectomy, the cumulative risk of developing
DTs is 16% [61], and the cumulative lifetime risk is
21% [62]. The peak incidence is between 28 and
31 years, although they may occur at any age [61, 63,
64].

Bertario et al. [65] described independent predic-
tors of DTs in FAP patients: APC mutations beyond
codon 1444, family history of desmoids, female gen-
der, and the presence of osteomas. The female-to-
male ratio of DTs in FAP is 1.4 [62, 63, 66]. In first-
degree relatives of FAP patients with DTs, the relative
risk of developing DTs is 2.5, when compared to FAP
kindreds with no family history of DTs [61, 63].
Eleven to thirteen percent of patients are diagnosed
with DTs before diagnosis of FAP, while 8–19% have
a simultaneous diagnosis, and 68–82 % develop DTs
after the diagnosis of FAP [63, 67].

Desmoid tumors (DTs) in FAP seem to occur on
the basis of APC gene inactivation and accumulation
of β-catenin in the cells. There is evidence to suggest
that a mutation near or beyond codon 1444 may
influence the process [68, 69].

A model of DT development has been suggested
that is analogous to the adenoma-carcinoma
sequence: mesenteric plaque-like precursor lesions
progress to mesenteric fibromatosis that can give rise
to desmoid tumors [70]. Desmoid tumors often
develop in surgical scars, leading to the theory that
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surgical trauma is a potential initiating factor.
Abdominal surgery precedes development of DTs in
68–83% of FAP patients, and in most cases a colecto-
my has been performed [63, 66, 71, 72]. There is no
evidence to suggest that the extent or type of surgery
influences DT development [62, 70, 73, 74]. Estrogen
is considered to influence the development and
growth of DTs [63]. Therefore, estrogen-blocking
drugs are part of the usual treatment of these tumors.

Desmoid tumors are homogeneous, firm lesions
that have no capsule. They vary in size from multiple
small plaques to large tumors. Histological sections
show highly differentiated fibroblasts and myofi-
broblasts, embedded in a matrix of collagen, with a
normal number of mitoses and a lack of atypia.
Desmoid tumors invade muscles and aponeuroses,
attach to and erode bone and engulf rather than
invade blood vessels, nerves, ureters and other hol-
low organs.

The histological diagnosis might be difficult.
Occasional confusion with highly differentiated sar-
coma may exist [75]. Transformation to sarcoma is
extremely rare [76]. In FAP patients, 50% of DTs are
intra-abdominal, 40% occur in the abdominal wall,
and 10% on the extremities. Among the intra-
abdominal DTs, 85–100% are located in the mesen-
tery and 15% in the retroperitoneum [62, 67].
Desmoid tumors often present as a slow growing ,
non-tender, abdominal mass, although rapid growth
has been reported [77] and they rarely regress spon-
taneously [66, 78]. Intra-abdominal DTs are often
asymptomatic. The most common symptom is
abdominal pain, which occurs in only about one
third of patients. Discomfort, nausea, vomiting, diar-
rhea and hematochezia are less common. Desmoid
tumors may cause small-bowel obstruction and
hydronephrosis as a result of intestinal or ureteric
compression [79]. Fistula between the tumor and the
ureters or intestine [80, 81], abscess formation or
intestinal perforation with peritonitis are infrequent
complications [66]. Mesenteric vessels encasement
may lead to ischaemia of the small bowel [82]. Devel-
opment of DTs often impairs the outcome of patients
with an ileal pouch-anal anastomosis, and it might
become necessary to remove the pouch or create a
permanent diverting stoma [74, 82]. A rapidly grow-
ing tumor might cause symptoms during pregnancy
and interfere with normal maturation and delivery of
the fetus prompting surgical resection [83]. The rela-
tion between FAP and mesenteric DTs is well estab-
lished, and therefore it is recommended to perform a
sigmoidoscopy whenever a mesenteric DT is diag-
nosed. [84–87]. Incidental intra-abdominal DTs were
identified in 3% of FAP patients during the first
laparotomy, and in 30% during a second laparotomy.
Interestingly, an incidental finding of DTs influenced

the intended procedure (e.g., ileal pouch anal anasto-
mosis) in only 13 and 30% of the first and second
laparotomy, respectively [88]. In addition, the inci-
dental finding of desmoid reaction during laparoto-
my may have little bearing on the subsequent devel-
opment of clinically significant intra-abdominal DTs
[88].

Diagnosis

Desmoid tumors (DTs) in the abdominal wall are
diagnosed by histological examination of a percuta-
neous biopsy; a CT scan is done to obtain accurate
information on the extension of the abdominal
tumor and to monitor the outcome of treatment [89].
Magnetic resonance imaging (MRI) has proved valu-
able in the diagnosis of DTs on the extremities [90].
When surgery is being considered, mesenteric
angiography or MR angiography are useful in
demonstrating the possible relationships to major
mesenteric vessels [84].

Treatment

Medical treatment of DTs is still almost empirical as
large prospective randomized studies are lacking.
Sulindac, a COX inhibitor with prolonged effect is
frequently used either alone or in combination with
an anti-estrogen [66, 85, 91]. Desmoid tumors
response rates to treatment with Sulindac alone or in
combination with anti-estrogen or Warfarin were
33–50% in several studies [66, 84, 92, 93]; however,
others have reported less encouraging results [72].
COX 2 inhibitors (Celecoxib) were also suggested,
although clinical benefit has not yet been demon-
strated [94, 95].

Anti-estrogens are frequently used in combination
with a NSAID as first-line treatment in patients with
non-complicated DTs [84, 85, 91, 96]. The choice is
between tamoxifen or its analogues (toremifene,
raloxifen). Several small studies demonstrate estro-
gen receptors in 33–75% of DTs [91, 97]. However,
the effect of anti-estrogen therapy is not exclusively
mediated through estrogen receptors, as some DT
swithout estrogen receptors also responds to anti-
estrogen [86, 97]. An overall response to this treat-
ment is seen in about 50% of the patients [84, 86, 92].
Other reports were less optimistic [66, 93, 94].

Cytotoxic chemotherapy had proven valuable in
the treatment of fibrosarcomas and, because of this,
several studies have investigated its effect on DTs [72,
75, 98–101]. Some have demonstrated partial or com-
plete response to a combination of doxorubicin and
dacarbazine in 46–100% of patients [72, 98, 99]. Oth-
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ers could not reproduce similar results [100]. In
addition, the morbidity and mortality related to cyto-
toxic chemotherapy is considerable [98–100]. Most
authors therefore recommend that the use of cyto-
toxic chemotherapy should be limited to patients
with large unresectable mesenteric or retroperitoneal
DTs which do not respond to treatment with sulindac
and anti-estrogen [75, 98–100, 102]. Other combina-
tions of chemotherapeutic agents have been suggest-
ed for treating patients who had previously failed
medical treatment or to those with inoperable
aggressive fibromatosis [103, 104].

Radiotherapy is not recommended by most
authors, since DTs are frequently located in the
mesenterium, where irradiation might cause unac-
ceptable complications [64–72]. In addition, its effi-
cacy is questionable. Nevertheless, some do recom-
mend radiotherapy for inoperable aggressive fibro-
matosis.

Other treatment modality has been reported

Small studies have reported remission with a combi-
nation of warfarin and sulindac. Others showed suc-
cessful treatment with interferon, LHRH analogues,
progesterons, ascorbic acid, prednisolone, testos-
terone, pirfenidone, imatinib mesylate and hyper-
thermia [92, 105–111]. Some patients with recurrent
DTs of the extremities were successfully treated using
isolated limb perfusion with tumor necrosis factor-
alpha and melphalan [112].

Surgery for DTs of the abdominal wall or the
extremities includes wide excision with tumor-free
margins. Complications are few, but the reported
recurrence rate is 10–68% [62, 78, 87, 113]. Mesen-
teric or retroperitoneal DTs usually exhibit expansive
growth around parts of the small intestine and/or
larger mesenteric vessels, and this often renders rad-
ical surgical excision impossible. Major complica-
tions such as abscess formation, fistulas or short-
bowel syndrome were seen in up to 47% of patients
after curative or palliative resection with postopera-
tive mortality of 10–60% [64, 71, 72, 84]. Recurrence
was seen at a mean interval of 5 years in 78% of the
patients after presumed excision for cure [71]. On
this basis, excision of a large DTs located in the
mesentery or retroperitoneum should not be
attempted in non-complicated cases, but only in
patients with imminent or manifest bowel obstruc-
tion, intestinal ischaemia or hydronephrosis [64, 82,
102]. Surgery is usually targeted to relieve symptoms
by performing intestinal bypass or segmental resec-
tion rather then tumor excision. Intestinal or multi-
visceral allograft or autograft transplantation has
been proposed as a lifesaving procedure for other-

wise untreatable patients with complicated DTs [114,
115].

A staging system that stratifies patients by disease
severity of intra-abdominal DTs was recently sug-
gested by the Collaborative Group of the Americas on
Inherited Colorectal Cancer [116]. Size of tumor,
presence of symptoms, and rate of growth mainly
determine the staging and the treatment that is
required. They recommend surgery for small symp-
tomatic tumors that are not growing and can be
resected with minimal sequela. Surgery should also
be considered, when urgent treatment is required for
large tumors, rapid growth or life threatening com-
plications. Alternatives in these difficult situations
are combination chemotherapy (adriamycin and
dacarbazine) and radiation [116]. Intra-abdominal
DTs may compromise ileoanal pouch function after
restorative proctocolectomy, particularly if the
pouch mesentery is involved. This may require a
diverting stoma or pouch excision. Pouch salvage is
possible in isolated cases with either surgical excision
of the tumor or combination chemotherapy
[117–119].

Prognosis

About 4–6% of DTs resolve spontaneously [66, 78].
In cases of unresectable mesenteric DTs, the mortal-
ity rate has been reported to be as high as 30% [120].
The overall survival rate after 10 years is 63% [84].
Death occurs 3–6 years after being diagnosed with
DTs and at an age of 30–40 years [120]. Death due to
colorectal cancer is still the most frequent cause of
death in FAP patients, but among the EM, DTs are a
frequent cause of death [120, 121]. In general, a
tumor diameter >10 cm, multiple mesenteric DTs,
bilateral hydronephrosis, and extensive mesenteric
growth are considered to be bad prognostic signs.
Low proliferation of Ki-67 in DTs is associated with
RO resection, and has significant positive prognostic
value [122].

Osteomas and Dental Abnormalities

Osteomas are the most common accompanying bone
lesion seen in FAP, and the first extra-colonic lesion
to be associated with FAP [123, 124]. Osteoma is a
benign neoplasm of bone tissue that increases in size
by slow continuous osseous growth and consists of
well-differentiated compact or cancellous bone. It is
a painless tumor and has no malignant potential.
Since the mandible and skull are the most common
locations, asymmetry of the maxillofacial region is
typical. In children, it may precede the occurrence of
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colonic polyposis [125]. Subtle radiopaque jaw
lesions are often evident at an early age via panoram-
ic dental radiographs in patients with FAP with no
other apparent extra-intestinal lesions [126, 127].
Long bone radiographs may demonstrate osteomas
or hyperostosis.

Treatment for bone lesions of FAP depends on the
symptomatic or cosmetic nature of the findings.
They may require excision if they are severely
deforming or interfere with function. In the past, the
presence of osteomas was required to make the diag-
nosis of Gardner syndrome, a variant of FAP. How-
ever, with the discovery of the APC gene and the
knowledge that FAP and Gardner syndromes arise
from mutations of that gene, the term Gardner syn-
drome remains mainly of historical interest.

Various dental abnormalities have been described
in FAP including unerupted teeth, supernumerary
teeth, dentigerous cysts and odontomas [128]. These
may precede the development of colonic polyposis,
and the prevalence is estimated at 17%, compared
with 1–2% in the general population.

Cutaneous Findings

The most common cutaneous findings in patients
with FAP are epidermoid cysts [129, 130]. Epider-
moid cysts of FAP syndrome occur around puberty
in rather uncommon locations (e.g., face, scalp,
extremities), and tend to be multiple [131]. Although
cysts in FAP usually are asymptomatic, they may be
pruritic and/or inflamed and may rupture. Patholog-
ical findings of the epidermoid cysts of FAP are sim-
ilar to findings in non-FAP cysts; however, many
have pilomatricoma-like changes [132].

Fibromas, ranging in size from millimeters to cen-
timeters, are found most commonly on the cuta-
neous surface of the scalp, shoulders, arms, and back.
Other skin lesions in FAP include lipomas, leiomy-
omas, neurofibromas, and pigmented skin lesions
[129,130].

Treatment for the cutaneous manifestations FAP
depends on the symptomatic or cosmetic nature of
the findings. Therefore, no treatment is usually
required. Specifically, treatment of cysts is similar to
that used for ordinary cysts and involves excision or
use of intralesional steroids if there is inflammation.

Ocular Manifestations

Pigmented ocular fundus lesions (POFLs) can be
found in the majority of FAP patients [133]. They
resemble congenital hypertrophy of the retinal pig-
ment epithelium (CHRPE), an isolated patch that

lacks an association with polyposis [134]. Since
lesions in FAP are more variable in appearance, they
have been termed POFL [133]. The POFLs in FAP are
characterized as hamartomas of the retinal pigment
epithelium based on histopathologic studies [135].
POFLs are multiple and bilateral, and may vary in
size. The most common ophthalmoscopic features
include small, flat, round, and hyperpigmented
lesions that do not increase in number or size with
age.

The presence of multiple POFLs is a specific and
reliable clinical marker of FAP with extra-colonic
manifestations [136]. POFLs are congenital, and can
be detected using a simple dilated fundus examina-
tion, and as such they may be useful for the screening
of affected families. Unfortunately, they are only
present in approximately 70% of patients with FAP,
making them a specific but relatively insensitive
marker of the disease.

Phenotype-genotype correlation studies have
demonstrated association of POFL-positive pheno-
type with mutation of the APC gene after exon 9, or
deletion of the whole APC gene [137]. Uncommon
ocular lesions in Gardner syndrome include orbital
osteomas and soft tissue tumors of the brows or eye-
lids [133].

Thyroid Manifestations

Thyroid carcinoma occurs in 1–2% of FAP patients
[138]. The relative risk of thyroid cancer has been
estimated to be 7.6 (95% CL 2.5–17.7) in FAP [139]
compared with the general population. FAP-associat-
ed thyroid cancer is typically characterized by female
predominance, young age at tumor diagnosis (usual-
ly 30 years or below), papillary differentiation, and
multifocal involvement [140]. Therefore, several
authors have advocated periodic thyroid evaluation
in young women with FAP [139,140]. An association
between FAP and thyroiditis has also been reported
[141].

Central Nervous System Tumors

Central nervous system (CNS) tumors appear in less
than 1% of FAP patients. The association of colonic
polyposis and CNS tumors is termed Turcot syn-
drome [142]. About two thirds of Turcot syndrome
cases are associated with APC gene mutations and
therefore are considered variants of FAP (Turcot
type 2) [143]. They usually exhibit typical colonic
polyposis and CNS tumors including medulloblas-
toma, anaplastic astrocytoma, and ependymomas.
One third of patients with Turcot syndrome have a
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variant of HNPCC (Turcot type 1) [143]. A review of
documented Turcot cases determined the average
age at death to be 20.3 years. This raises the difficult
question as to whether prophylactic colectomy, and
specifically restorative proctocolectomy, should be
performed [144].

Other Neoplasia

Several other malignancies are known to have an
increased lifetime risk in FAP patients compared to
the general population. These include pancreatic
cancer, cholangiocarcinoma, hepatoblastoma, and
possibly adrenal [145,146]. Both adenomatous
changes and cancer have been reported in the gall-
bladder, bile duct and pancreas. The relative risk of
pancreatic adenocarcinoma in the John’s Hopkins
FAP registry was 4.4 [139], whereas the absolute risk
of pancreatic cancer is 2% or less.

Hepatoblastoma affects 0.75–1.6% of children
with FAP, exhibits male predominance, and occurs
mainly in the first 5 years of life and, therefore, may
precede the development of FAP by many years [147,
148]. The risk in children with FAP is 800-fold higher
than in the general population.

Adrenal adenomas have been shown to occur
more frequently in FAP. Several cases of functioning
adenomas and adrenal carcinomas have also been
reported in FAP patients, but the association is
uncertain [149, 150]. Most adrenal lesions are found
incidentally on imaging studies done for other rea-
sons and should be managed similarly to those in the
general population.
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Introduction

The term desmoid was first used by Muller [1] to
describe the tendon-like aspect and the hard consis-
tency of this type of proliferation (desmos in Greek
means band). Desmoid tumours (DTs) are classified
as extra- or intra-abdominal. The extra-abdominal
DTs arise from fascial or musculoaponeurotic struc-
tures predominantly of the abdominal wall (Fig. 1a,
b, c) and occasionally of the shoulder girdle, chest
wall, inguinal region and extremities. They present as
a firm, smooth, painless, progressively growing mass.
Imaging investigations are useful in better defining
the extent of the tumour which displays an iceberg
growth with only a small proportion being clinically
manifest. Interestingly, multiple extra-abdominal
DTs are frequently discovered in very young patients
under the age of 3 [2]. The intra-abdominal DTs
develop in the folds of the mesentery or the meso-
colon (Fig. 2a, b) even reaching the retroperitoneal
tissue or they may grow exclusively in this region.
These proliferations are usually single, round or oval
in shape and up to 60 cm in size. Rather than a mass,
a thickening of the mesentery that appears to be cov-
ered with hard white spots and causes retraction of
the peritoneal folds is frequently reported in familial
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Fig. 1a. Tc scan revealing a large and invasive desmoid mass
arising within the abdominal wall. b Lateral view of the
abdomen showing a protruding desmoid mass along the
scar of the previous prophylactic colectomy. c Desmoid
mass specimen.
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adenomatous polyps (FAP) patients. This process
has been variously referred as mesenteric fibrosis or
mesenteric fibromatosis [3-5]. However, whitish,
thin plaque-like areas of the mesenteric folds have
been frequently identified in FAP patients undergo-
ing laparotomy (Fig . 3a, b). It has been suggested
that these mesenteric abnormalities represent pre-
cursor lesions of mesenteric fibromatosis and
mesenteric DT [6, 7]. A model of stepwise progres-
sion for DT development similar to the adenoma-
carcinoma sequence observed for colorectal cancer
has been proposed. A prospective study of 42
patients with FAP undergoing laparotomy was made
performing a detailed examination of the small-
bowel mesentery and biopsy of the lesions. Plaque-
like areas of peritoneal thickening were observed in
30% of these patients and areas of diffuse mesenteric
fibromatosis in 16%. Histology was similar to that of
other desmoids [6]. The patients with mesenteric

fibromatosis had undergone a significantly higher
number of previous abdominal operations than
those without [6].

Helical abdominopelvic CT scanning and MRI was
employed to characterize and follow up these precur-
sors. It has been suggested that rapidly growing DTs
have high signal intensity on T2-weighted images [8].
Mesenteric fibromatosis were identified in 21% of
asymptomatic patients. At the follow-up (median
27 months), patients with desmoid precursor lesions
(DPLs) had a significantly greater degree of mesen-
teric fibromatosis and DT formation than the control
group [7]. Furthermore, CT findings consistent with
mesenteric fibromatosis were observed on reviewing
the scans of patients subsequently developing DTs
[9].

Intra-abdominal DTs can be associated with DTs
arising in the abdominal wall. The similarity of intra-
abdominal DTs to extra-abdominal DTs is evident in

Fig. 2a. Intra-operative view shows a precursor desmoid lesion in the fold of the mesentery and b in the mesocolon

a b

Fig. 3a. Tc scan shows a large desmoid mass arising within the mesentery. b Intra-operative view of desmoid mass

a b
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the fact that these growths are histologically identi-
cal, they never metastasize and usually occur shortly
after an abdominal operation. In the series from the
polyposis registries of Denmark and Finland, DTs are
located intra-abdominally in 50%, in the abdominal
wall in 40% and on the extremities in 10% [10].While
DTs are rare in the general population (two to four
cases/million/year), they represent a major extra-
intestinal manifestation of FAP. The risk for a FAP
patient of developing a DT is one thousand times that
of the general population [2]. The incidence increas-
es steadily with age until the fifth decade of life [11].
Only a few patients manifest a DT before the diagno-
sis of colonic polyposis. The growth of DTs usually
occurs after the colectomy and the mean age at diag-
nosis varies between 29 and 32 years in patients col-
lected in the registries of the most important institu-
tions [2]. The cumulative risk of DT developing
10 years after prophylactic colectomy is 16% and the
cumulative lifetime risk is around 21% [12].

The true incidence of DTs in FAP is unknown. The
incidence usually ranges between 7 and 12% when a
retrospective review of surgical FAP series is consid-
ered [2, 12, 13]. In these studies, the diagnosis is gen-
erally made on clinical evidence of an abdominal
mass. However, considering that several mesenteric
DTs are asymptomatic or are discovered fortuitously
on radiographic abdominal examination, the inci-
dence is probably higher than usually reported. Fur-
thermore, it is not clear whether mesenteric fibro-
matoses are always considered in these clinical series.

In our experience, DTs or their precursors such as
mesenteric fibromatosis, retroperitoneal fibrosis or
simply mesenteric fibrotic thickening have been
found in 40 out of the 97 (41.2%) FAP operated
patients. Twenty-seven patients (27.8%) developed
abdominal wall or mesenteric DTs. The probable
explanation of this relatively high frequency of
desmoid reaction lies in a more accurate and
prospective investigation. (Tables 1 and 2).

Table 1. Data of literature on operated desmoid tumours in familial adenomatous polyposis

Author Jones Lofti Penna Gurbuz Rodriguez- Kadmon Heiskanen Soravia Ho
(year) et al. [14] et al. [15] et al. [13] et al. [2] Bigas et al. [16] et al. [17] et al. [18] et al. [19] [20]

(1986) (1989) (1993) (1994) (1994) (1995) (1997) (2000) (2002)

Patients ( )a 29 (8.9) 24 (13) 29 (12) 83 (10) 24 (38) 29 (17) 29 (14) 97 (12.4) 11 (1)

Male/female 7/22 7/17 16/13 36/47 15/9 10/19 12/17 38/59 5/6
ratio

Family history NA 3 (12.5) NA 49 (59) NA 3 (10.3) 4 (13.7) 41 (42.2) NA

Pregnancy NA 11 (65) NA 22 (66) NA 2 (10) 10 (59) 33 (60) NA

Site Mesen- Mesen- Mesen- Abd. 60, Mesen- Mesen- Mesen- Mesen- Mesen-
tery 21 tery 24 tery 25 Extra- tery 8 tery 19 tery 15 tery 49 tery 3
Abd. wall 5 Abd. Abd. 11, Abd. Abd. Abd. Abd. Abd.
Both wall 4 Both wall 5, wall 15 wall 10 wall 10, wall 4
sites 4 sites 3 Both Extra- Other Both

NA 9 sites 11 abd. 2 sites 4 sites 31,
Extra-abd.

Mean age 29.8 34 32 31 28.5 34.5 28 29.9 33
at DT
occurrence

DT 2 <4 4.9 NA 3.1 NA 3.2 4.6 2.0
development:
mean tine
from
colectomy
(years)

Recurrence 25 (85) 24 (83) 20 (69) 43 (68) 20 (83) 22 (76) 20 (69) 77 (80) 4 (36)
after surgery

aRate of operated patients. NA, not available; DT, desmoid tumour; Abd, abdominal
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Clinical Presentation

Desmoids can remain asymptomatic for a considerable
length of time, all the while relentlessly enlarging and
infiltrating adjacent structures. However, DTs may
show a capricious, variable clinical behaviour, usually
characterized by an indolent course, rarely by a spon-
taneous regression and sometimes by an aggressive
and rapid growth and a tendency to invade surround-
ing structures. Desmoid tumours may cause abdomi-
nal pain, nausea, vomiting, diarrhoea and deterioration
of the functional result in patients submitted to restora-
tive surgery after total colectomy. The intra-abdominal
tumour growth may induce small-bowel obstruction or
other life-threatening complications such as intestinal
perforation or intestinal infarct as the result of the
compression of the blood vessels which may impair
vascular supply and cause small-bowel ischaemia or
mesenteric thrombosis [14, 16]. The consequences of
mucosal ischaemia of the small bowel are bleeding or
intestinal strictures [21]. Sudden enlargement of the
DT can provoke deep vein thrombosis and fatal pul-
monary embolism [22]. The tumoral mass may under-
go colliquative necrosis and abscess formation which
can determine an abdominal emergency or a sponta-
neous discharge into the intestinal lumen with fistula

formation. Also mono- or bilateral hydronephrosis as a
result of retroperitoneal invasion can be observed.

Desmoid tumours are the second most common
cause of death in FAP patients after colorectal cancer.
Intra-abdominal DTs can be responsible for death in
up to 11% of FAP patients [23–25]. In the experience
of the Johns Hopkins University, the survival rate
from DTs evaluated by life-table analysis is 93% at
5 years and 79% at 20 years with a mean age of death
in the affected patients of 40 years [2].

Patients who have had an ileal pouch-anal anasto-
mosis (IPAA) and have developed a DT, show a worse
functional result than IPAA patients not developing a
DT [26, 27]. The occurrence of small-bowel obstruc-
tion or intestinal bleeding in IPAA patients with DTs
usually requires the removal of the pouch [21, 26].

Histology

These lesions are typically poorly circumscribed with
infiltration of the surrounding soft tissue structures.
Histologically, DTs are composed of elongated, uni-
form, bland fibroblasts and myofibroblasts loosely
arranged in sweeping bundles (Fig. 4a, b). Tumour
cells are set within a collagenous to myxoid stroma

Table 2. Desmoids (D), fibromatosis (FB) and desmoid precursor lesions (DPL) in 40 out of 97 FAP patients (personal expe-
rience)

Abdominal wall D Mesenteric D Mesenteric FB Mesenteric DPL Retroperitoneal FB
(M–F) (M–F) (M–F) (M–F) (M–F)
19 (9 /10) 8(1/7) 12(6/6) 7(4/3) 6(3/3)

a b

Fig. 4a. Desmoid tumour showing the typical infiltrative growth pattern of the skeletal muscle (original magnification, x50).
[2] The lesion is composed of elongated, spindle-shaped cells with uniform cytological features (original magnification,
x200).
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causing the lesion to closely resemble normal cellular
fibrous tissue or scar. Keloid-like collagen or exten-
sive hyalinization may be present. One of the most
characteristic features of DTs is its vascularity with
numerous blood vessels showing thick walls and
open lumina. Mitotic figures are virtually absent. In
fact, the observation of even a few mitotic figures
should raise the suspicion of a low-grade fibrosarco-
ma rather than DTs. On immunohistochemical
analysis, tumour cells are generally positive for
vimentin and actin. A few cells may also express
desmin and S-100 protein. Ultrastructural studies
further support the fibroblastic and myofibroblastic
nature of DTs.

Aetiology and Risk Factors

The aetiology of DTs is unknown and their true
nature is controversial. DTs are considered dysplas-
tic lesions of connective tissue and classified as fibro-
matoses, which cover diseases such as Dupuytren’s
contracture, Peyronie’s disease, plantar fibromatosis,
idiopathic retroperitoneal fibrosis, etc. The absence
of metastatic spread, the generally benign behaviour
with slow growth or even regression, the histological
features consisting of mature fibroblast without atyp-
ia or mitoses, and the absence of telomerase are con-
sistent with a reactive or dysplastic lesion. However,
their potentially rapid and aggressive growth and
their tendency to recur after surgical removal have
suggested a neoplastic origin. Favouring this view is
also the fact that DTs will arise after inactivation of
the APC tumour suppressor gene, occurring by point
mutation or allelic deletion. Furthermore, it has been
observed that the majority of the cells are represent-
ed by a clonal population [28]. It has also been shown
that the proliferation of desmoid cell cultures is
inhibited by the cellular transfection of wild-type
APC [29]. The hypothesis has been proposed that the
DPLs undergo a multi-step process analogous to the
cascade suggested for the adenoma-carcinoma
sequence developing firstly mesenteric fibromatosis
and finally mesenteric DTs [6, 28]. The surgical trau-
ma could favour somatic mutations of mesenteric
fibroblasts, inducing their clonal expansion to pro-
duce a DT. This interpretation suggests the need of
preventive measures in order to avoid the transfor-
mation of DPLs in true DTs, as well as for a rational
oncological approach to aggressive DTs.

Gender and Pregnancy

The influence of the female gender regarding the
development of DTs in FAP patients is controversial.

In the past, several authors found no significant sex
differences [2, 30] or a slight prevalence in the female
sex, with a female/male ratio of 1.4 [31, 18]. More
recently a clear preponderance of DTs among
females clearly has been noted in studies concerning
large series of FAP patients, and females have twice
the odds of developing DTs compared with males
[12, 32].

The effect of pregnancy on the behaviour of intra-
abdominal DTs has been investigated in retrospec-
tive studies. Some authors have shown a tendency for
DTs to develop soon after pregnancy [30, 33, 34], but
others find that DTs present later, are smaller and
significantly less aggressive in females who have been
pregnant than in females who have not [35]. These
authors suggest that hormones of pregnancy such as
progesterone or prolactin, could have a beneficial
effect and suggest that this type of hormonal treat-
ment should be attempted. In their opinion, further
prospective studies are needed to determine the con-
sequences of pregnancy on DTs and the risk for a
pregnant female of developing a DT, in order to
advise women with a family history of DT against
pregnancy [35].

Surgery

A surgical trauma is generally indicated as a precipi-
tating factor for DT development (Table 3). In partic-
ular, in 68–83% of FAP patients, an abdominal oper-
ation precedes formation of DTs by a few months up
to a few years. The mean time to DT development
varies, but it is usually around 2 years [4, 11, 15, 30].
It appears that there is no correlation between the
entity of the surgery and the occurrence of DTs.
Desmoid tumours affect patients operated by subto-
tal colectomy and ileo-rectal anastomosis or by
restorative proctocolectomy and IPAA in a similar
percentage [13, 19, 31, 32], but even a minor abdom-
inal surgical procedure such as appendectomy can
induce DTs. Iterative surgery can increase the risk as
Penna et al. [13] have shown, considering that 41% of
DTs are discovered after at least two surgical inter-
ventions.

Early age at time of colectomy represents a risk
factor. In the experience of Jarvinen [11], patients
with postoperative DTs had undergo colectomy at a
mean age of 26.1 years, significantly earlier than
those not developing DTs (37.8 years, p<0.01).

Family History and Genetic Predisposition

The hereditary nature of DTs has become clearer
when DTs and mesenteric fibromatosis were recog-
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nized as stigmata of FAP and a more accurate diag-
nosis of these complications was achieved. Desmoid
tumours have been reported to be frequently associ-
ated with Gardner’s syndrome [5]: a 32% incidence
of desmoid reaction is found among affected mem-
bers of the original Gardner’s syndrome kindred 109.
First-degree relatives of FAP patients with DTs have
a greater risk of developing DTs than more distant
relatives (25% for first degree vs. 11% for second
degree and 8% for third degree) [2]. Bertario et al.
[25] estimated the risk of developing DTs in 897 FAP
patients scheduled on the Italian hereditary colorec-
tal tumour registry and found that family history of
DTs, osteomas and epidermoid cysts was significant-
ly associated with the presence of the disease. Simi-
larly, Sturt et al. [32] found that family history (espe-
cially if more than 50% of the members were affected
with DTs) increased the odds ratio over sevenfold.

The APC gene responsible for the development of
FAP has been investigated for specific mutations
which may be related to DT development. Desmoid
tumours will develop when both alleles of the APC
gene are faulty, but one of the mutations encompass-
es the region 3’ of codon 1444 [32, 36, 37]. Genotype-
phenotype correlation within the location of APC
mutation, the occurrence of DTs and the number of
colonic polyps has been observed: APC mutations
between codons 1444 to 1578 is associated with DTs
and a severe form of polyposis, while mutations at
the 3’ region of APC are linked with DTs and an
attenuated form of FAP [38, 39]. An aggressive
growth pattern of DTs has been attributed to the
presence of a germline APC mutation in codon 1445-
1578 [38]. Mutations beyond codon 1309 or 1444

confer, respectively, a 17- and a 12-fold higher risk of
DT development, compared with mutations located
at or before codon 452 [12]. Therefore, families with
a high incidence of DTs usually have the inherited
germline mutation at 3’ of codon 1444 and may have
the environmentally induced somatic mutation in
any point of the APC gene, whereas families with spo-
radic occurrence of DT have the germline mutation
at 5’ of codon 1444 and must have the somatic muta-
tion at 3’ of codon 1444. This fact explains the differ-
ence in the percentage of DTs among APC kindreds.

An uncommon mutation of the APC gene due to
frameshift of codon 1924 is accompanied by a high
incidence of DTs, a few or no colonic polyps and the
rare occurrence of colorectal cancer. This syndrome
is called hereditary desmoid disease [40].

Desmoid and Oestrogens

Mechanism of Action of Oestrogens

The oestrogenic bio-effects are mediated by specific
receptor subtypes, ERα and ERβ, which exhibit a tis-
sue-specific distribution. The unbound ERs exist as
inactive intracellular receptors expressed in repro-
ductive and not reproductive tissues. The mecha-
nism of action is switched on after the interaction of
the receptors with the ligand(s), which could be
either the steroidal oestrogen, the polyphenolic
phyto-oestrogens or the synthetic SERMs (selective
estrogen receptor modulators). The latter exhibit
either agonist or antagonist oestrogenic actions. The
first generation of SERMs are represented by the

Table 3. Characteristics of desmoid lesions: personal experience in familial adenomatous polyposis

Type of D Sex (M–F) Age at Size: cm Time from Type of
diagnosis, (range) colectomy, surgery
mean (range) mean (range) IRA/IPAA

years

Abdominal wall D 9–10 29.3(11–61) 8.5(3–12) 4.9 (1–30)a 7/11b

Mesenteric D 1–7 35(25–61) 10 (3–17) 15.5(1–17) 6/2

Mesenteric FB 6–6 45(24–58) 4.8(4–9) 15(4–34) 11/1

DPL 4–3 35.8(14–57) 3.6(1–5) 3.4 (1–8) 2/2c

Retroperitoneal fibrosis 3–3 28.8 (11–36) NAd 12 (1–17) 1/5

Extra-abdominal D 1 22 4 1 0/1

D, Desmoid; FB, Fibromatosis; DPL, Desmoid precursor lesion; IRA, Ileo-Rectal-Anastomosis; IPAA, Ileo pouch-anal anastomosis
aDiagnosis before colectomy: one case; at colectomy: one case; bOne proctocolectomy and definitive ileostomy; cDiagnosis at colectomy
in three patients; dNot applicable
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triphenylethylenes tamoxifen and toremifene, which
show agonist properties in the bone and uterus, but
an antagonist action on the breast. The last genera-
tion of SERMs, represented by raloxifene and its ana-
logues—LY-353381, EM-800 and CP-336156—are
benzothiophene derivatives, showing anti-oestro-
genic effects on the breast and uterus, but an oestro-
gen agonist effect on bone and cardiovascular sys-
tems.

The ER expression was shown by the authors both
in DT tissues and in desmoid-derived cells in culture
[41, 42]. Furthermore, we studied the gene expres-
sion of ERs in primary cultures obtained from
desmoid tumoral tissue. The results showed that, in
all the cultures, ERα and ERβ were variably
expressed (Picariello et al., 2006, personal communi-
cation); in fact, in some patients the ERα expression
was predominant in respect to ERβ. The extremely
variable expression of the two ERs in these primary
cell cultures underlines the individual differences
among patients.

To evaluate if oestrogen could influence the DT
derived cell growth, primary cell cultures obtained
were cultured in presence or in absence of different
concentrations of 17βE2, from 1 pM to 1 µM concen-
tration for 1 week (Fig. 5) [41]. The results showed
that 1 nM concentrations of 17βE2 stimulated cell
proliferation in five of the seven cultures analyzed
and the effect induced by oestrogen on cell prolifera-
tion was different from one cell culture to another.
Any influence on cell proliferation by the oestrogen
was observed in two of the seven cultures. These
results confirmed that oestrogen induced a prolifera-
tive effect in the different cell cultures with a cell-spe-
cific potency. This could be due to the ER expression
pattern and to the different 17βE2 potency in transac-
tivating gene expression controlled by ERα and ERβ.

In those cultures, where the increase of cell growth
was great, there was a higher expression of ERαβ
than ERβ, while in those cultures where the effect of
oestrogens was slight or absent, a comparable
expression of the two ERs was evident. Therefore, the
characteristic pattern of ER expression in each cul-
ture could be responsible for the cell culture-specific
proliferative potency of 17βE2 which displays a
greater ERα selectivity with a higher potency in
transactivating gene expression controlled by ERα
rather than ERβ.

We also studied the effect of SERMs on the prolif-
eration of desmoid cell cultures and the putative
mechanism of action of SERMs. Firstly, we observed
that tamoxifen inhibited the proliferative effect of
17βE2 [41]. Subsequently, we cultured desmoid cells
in the presence of different concentrations of an ana-
logue of raloxifene, LY117018 for one week (Fig. 6)
[42]. LY117018 induced a dose-dependent inhibition
of cell proliferation at the pharmacological dose of
5 µM concentration independently of a greater or
lesser expression of each ER. This suggests that phar-
macological concentration of raloxifene, as well as
other SERM molecules (e.g. tamoxifen and
toremifene), could directly inhibit the proliferation
and function of DT cells acting through or independ-
ently of ERs. To investigate if the inhibition of cell
proliferation by LY117018 was dependent on the
apoptotic cell death process, the desmoid cells were
stimulated with the drug and then the internucleoso-
mal fragmentation of genomic DNA was evaluated.
The results showed that DT derived cell cultures
stimulated with 5 µM of raloxifene did not develop
the typical nucleosomal ladder pattern of DNA
degradation, clearly exhibited by the positive control
(HL-60 cells stimulated for 4 h with 2.5 µg/ml camp-
tothecin; personal observations). These data suggest

Fig. 5. Effects of 17ßE2 on
cell growth of desmoid
tumour cells. Cells were
plated in phenol-red-free
growth medium supple-
mented with 1% charcoal
stripped foetal calf serum,
containing different con-
centrations of 17ßE2. After
1 week cells were counted.
Results were expressed as
% of control values of
three separate experi-
ments. *p<0.05
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that the biological effect exerted by SERM molecules
on DTs is mediated only in part by their binding to
both ERα and ERβ, but is essentially due to a cyto-
toxic and cytostatic mechanism. The hypothesis to be
evaluated is that raloxifene as well as triphenylethyl-
enes reduce the synthesis of TGFβ1, a potent growth
stimulator of mesenchymal cells. Recent studies have
shown increased 17βE1 production, 17βE1 mRNA
expression and 17βE1 receptor number in desmoid
cells in culture compared with normal fibroblasts
[43]. This growth factor enhances organic macromol-
ecule accumulation in the extra-cellular matrix
(ECM) via a reduction of matrix metalloproteinases
(MMPs), a family of zinc-dependent neutral
endopeptidases which are involved in the degrada-
tion of ECM, and an increase in the natural tissue
inhibitors of MMPs. The growth of DTs is favoured
by a decreased collagen degradation rather than by
an increase of collagen synthesis. It has been shown
that the presence of 1 µM toremifene in the cultural
medium inhibited 17βE1 activity and consequently
reduced collagen accumulation by increasing colla-
gen degradation.

Treatment with SERMs

Anti-oestrogen therapy has been largely based on
triphenylethylenes such as tamoxifen or its chlori-
nated derivate toremifene since its first use by Wad-
dell in 1983 [44]. As for the use of NSAIDs, medical
treatment with SERMs is empirical and controversial,
being based largely on anecdotal reports and small,
poorly controlled studies, most of which are retro-
spective [45]. The dose commonly used is 30 mg/day
which is accompanied by a positive effect in about
50% of the cases. Other authors have employed high-
er doses of tamoxifen (120–200 mg/day) obtaining a

cessation of growth in 63–77% of the patients [42,
47]. However, the best outcome was observed in the
group of patients who received high-dose tamoxifen
in combination with sulindac 300 mg. Development
of ovarian cysts is a frequent side effect of tamoxifen
treatment in the female patients. The response to
tamoxifen is usually gradual and slow so that the
achievement of a partial or complete regression lasts
several months or years. If DTs are particularly
aggressive with rapid growth, the effect of SERMs
could be negative in the first months because the
time period required for the action can be prolonged.
It is not clear how long the treatment should be once
a complete regression has been obtained. The likeli-
hood of accelerated DT growth on the cessation of
tamoxifen treatment should justify a prolonged or
indefinite treatment [46]. However, the risk of
endometrial cancer with 20 mg per day of tamoxifen
has been recognized for many years [48, 49]. Con-
versely, lack of worrying endometrial stimulation
seen with triphenylethylenes confers to raloxifene a
more favourable profile, particularly in the long-
term use of the drug. We studied the effect of 120 mg
daily (a dosage double than recommended for pre-
vention of osteoporotic fractures) of raloxifene on
progression of DT and of mesenteric fibromatosis by
evaluation of lesion size and symptoms in 13 FAP
patients. The patients had a significant response to
raloxifene therapy with complete remission in five
cases and partial remission in five other cases [50].
None of the patients experienced major side-effects
and no significant changes in biochemical parame-
ters or endometrial thickness were observed. It is
important to bear in mind that raloxifene was effica-
cious even if previous treatments with tamoxifen and
sulindac had failed. Tables 4 and 5 focuses our per-
sonal experience respectively on chemoprophylaxis
and on drug therapy.

Fig. 6. Effects of LY117018,
an analogue of raloxifene,
on cell growth of desmoid
cells. Cells were plated in
growth medium contain-
ing different concentra-
tions of LY117018. After
1 week cell number was
evaluated. Results were
expressed as % of control
values of three separate
experiments. *p<0.05
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NSAIDs and Desmoid Tumours

Mechanism of Action of NSAIDs

Several reviews [51–53] have summarized the
intriguing and accumulating evidence that non-
steroidal anti-inflammatory drugs (NSAIDs) have
potential as anti-cancer drugs. NSAIDs have been
shown experimentally to stimulate apoptosis and to
inhibit angiogenesis, two mechanisms that help to
suppress malignant transformation and tumour
growth.

The mechanism of action common to NSAIDs is
the inhibition of cyclooxygenase (COX) enzymatic
conversion of the polyunsaturated fatty acid arachi-
donic acid (produced by the hydrolysis of phospho-
lipids catalyzed by phospholipase A) to
prostaglandin G2 (PGG2) [56]. PGG2 is converted to
prostaglandin H2 by the peroxidase activity of the

COX enzyme, and then PGH2 may be converted by
tissue-specific isomerases to one of the five biologi-
cally active prostanoids: PGE2, prostaglandin D2,
prostaglandin F2α, prostacyclin or thromboxane [57].

Two distinct isoforms of COX, designed COX-1
and COX-2 have been recognized [58, 59]. COX-1 is
expressed constitutively in many tissues, and it plays
a central role in platelet aggregation and gastric cyto-
protection [58–59]. Although COX-2 is expressed
constitutively in the human kidney and brain, its
expression is induced in many tissues during inflam-
mation, wound healing and neoplasia.

NSAIDs vary in their abilities to inhibit COX-1 or
COX-2 at different concentrations and in different
tissues [60, 61]. Aspirin is the only NSAID known to
react covalently with COX-1 and COX-2 by selective
acetylation of a specific serine residue at position 529
and 516, respectively [62, 63]. Aspirin acetylation of
COX-1 results in a complete blockade of arachido-
nate oxidation to PGH2, aspirin has thus been report-

Table 4. Chemoprophylaxis of desmoids: personal experience in familial adenomatous polyposis

Type of lesions Patients Drug Duration, Length of Absence of Regression Recurrence
mean range follow-up progression
(months) mean range

(months)

DPL 20 Tamoxifen/ 65 (6–168) 79 (10–168) 18b 2a

raloxifen

Abdominal wall D 15 Tamoxifen/ 59 (2–120) 84 (2–154) 13c 2
raloxifen

D, Desmoid; DPL, Desmoid precursor lesion
aIntraoperative evaluation for second surgery; bNo evidence at clinical examination or at CT scan; cNo evidence of D at clinical examina-
tion or at US/CT scan

Table 5. Drug therapy of desmoids: personal experience in familial adenomatous polyposis

Type of desmoids Patients Drug Duration Lenght of Progression Regression Stable
months follow-up
(range) months

(range)

Mesentery D 8 Tamoxifen 65 (2–156) 57 (2–156) 2a 6 0
Raloxifen

Retroperitoneal 1 Tamoxifen 24 24 0 2 0
fibrosis 1 Raloxifen 48 192

Abdominal wall D 2 Tamoxifen 14 14 2a

1 Raloxifen 44 60 1

aVoluntary drop-out in one case
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ed to be a more potent suppressor of PGH2 formation
by the activity of COX-1 than that formed by COX-2
[64]. The other NSAIDs such as ibuprofen and
indomethacin, produce reversible or irreversible
inhibition of both COX-1 and COX-2 by competing
with the arachidonic acid for the active site of the
enzyme [56].

Although NSAIDs are widely used and are effec-
tive, their long-term use is limited by gastrointestinal
effects such as dyspepsia and abdominal pain, gastric
and duodenal perforation or bleeding, and small
bowel and colonic ulcerations. The discovery of
COX-1 and COX-2 has led to the suggestion that the
therapeutic effect of NSAIDs is primarily the result of
inhibition of COX-2, whereas the toxicity of NSAIDs
may primarily result from inhibition of COX-1 [65]
In fact, NSAIDs toxicity in the gastrointestinal
mucosa is the result of inhibition of COX-1 activity in
platelets, which increases the tendency of bleeding,
and in gastric mucosa, where prostanoids play an
important role in protecting the stomach from ero-
sion and ulceration [55]. While the conventional
NSAIDs inhibit COX-1 and COX-2 to the same
extent, the development of a new group of anti-
inflammatory drugs, the coxibs, selective inhibitors
of COX-2 (e.g. celecoxib, rofecoxib, valdecoxib, etori-
coxib, lumiracoxib), represent a response to the
unsatisfactory therapeutic profile of NSAIDs and it
was hoped that coxibs would be better tolerated than
non-selective NSAIDs and would be equally effica-
cious and that selective inhibition of COX-2 could be
an effective strategy for preventing cancer.

Several prostaglandins such as PGE2, suppress
immunosurveillance through down-regulation of
lymphokines, T-cell and B-cell proliferation, cytotox-
ic activity of natural killer cells and secretion of
TNFα and interleukin 10 [66]. It has been shown that
there is a close relationship between PGE2 and EGF-
receptor signalling systems. PGE2 induces the activa-
tion of metalloproteinases MMP2 and MMP9,
increases expression of TGFα, transactivates EGF
receptor, and triggers mitogenic signalling in gastric
epithelial and colon cancer cells as well as in rat gas-
tric mucosa in vivo. This mechanism may explain
how PGE2 exerts its trophic action on gastric and
intestinal mucosa, resulting in hypertrophy and can-
cer. The inhibition of prostaglandin synthesis by
NSAIDs can explain the anti-tumoral effect of these
drugs.

Despite continuing uncertainty about the molecu-
lar pathways by which NSAIDs may inhibit neopla-
sia, there is mounting evidence that tumour inhibi-
tion, for example in colorectal cancer, may be medi-
ated by at least two distinct cellular processes: the
ability of NSAIDs to restore apoptosis in APC-defi-
cient cells [67, 68] and their capacity, particularly in

the case of coxibs, to inhibit angiogenesis. Apoptosis,
or programmed cell death is needed to maintain
homeostasis in continuously replicating tissues such
as intestinal mucosa [69]. The suppression of apop-
tosis allows APC-deficient cells to accumulate and
form adenomatous polyps. Further suppression of
apoptosis occurs as these cells develop additional
genetic mutations and phenotypic changes [70]. In
Vitro, both non-selective NSAIDs and selective COX-
2 inhibitors stimulate apoptosis in APC-deficient
colonic cells that have not undergone malignant
transformation [71]. Non-selective NSAIDs lose their
ability to inhibit chemically induced tumours when
polyps undergo malignant transformation. In con-
trast, selective COX-2 inhibitors stimulate apoptosis
and suppress growth in many carcinomas, including
cultured human cancers of the stomach, oesophagus,
tongue, brain, lung and pancreas [72–77]. The pre-
cise mechanism by which NSAIDs restore apoptosis
remains controversial [78], but treatment of colorec-
tal carcinoma cells with NSAIDs or coxibs increases
the concentration of arachidonic acid that, if unes-
terified, modulates mitochondrial permeability and
causes release of cytochrome C, thus leading to apop-
tosis [79].

Other experimental models suggest that NSAIDs
induce apoptosis by either COX dependent or COX
independent mechanisms. In the latter case, the
G0/G1 cell-cycle block caused by celecoxib in colon
cancer cell lines and In Vivo models is related to a
decreased expression of cyclins A and B1, and to the
expression of cell-cycle inhibitory proteins p21WAF1
and p27KIP1 [80] as well as the coxib NS-398
enhanced apoptosis in cells which do not express
COX-2 enzyme [78]. NSAIDs have also been reported
to induce apoptosis through 15-lipoxygenase-1, inde-
pendent of COX-2 [81]. However, many of these
effects have been demonstrated only with high con-
centrations of NSAIDs In Vitro and are of uncertain
clinical relevance.

Several studies have shown a relation between
angiogenesis and COX-2 expression [82], so a second
cellular process by which NSAIDs and in particular
COX-2 inhibitors may inhibit tumour growth is
through inhibition of angiogenesis and neovascular-
ization [83]. COX-2 induces proangiogenic factors
such as VEGF, inducible nitric oxide synthase, inter-
leukins 6 and 8, and TIE2 [83, 84], and it produces
prostaglandins that have both autocrine and
paracrine effects on proliferation and migration of
endothelial cells In Vitro [82, 85]. COX-2 is overex-
pressed in “activated” tumour endothelial cells,
whereas COX1 is expressed in normal endothelial
cells [82]. COX-2 derived prostaglandins stimulate
angiogenesis In Vivo, and COX-2 inhibition of
endothelial cells slows down tumour growth. In par-
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ticular, COX-2 modulates the production of angio-
genic factors by tumour cells, whereas COX-1 regu-
lates angiogenesis of endothelial cells in normal tis-
sue [83]. Therefore the hypothesized mechanism by
which NSAIDs block angiogenesis is the inhibition of
COX-1 and COX-2 activity in endothelial cells. Other
studies supported these data also in In Vivo models,
focusing on the role of celecoxib in inhibiting of
blood vessel formation, tumour growth and develop-
ment of metastasis [86]. In contrast, toxic concentra-
tions of aspirin or indomethacin are required to
block vascular endothelial tube formation [83, 87].
These experiments suggest that COX-2 may be essen-
tial for tumour vascularization and growth.

Finally, Brueggemeier et al. [88] showed co-
expression of the aromatase enzyme and COX-2 in
human breast cancer, with a significant association
with gene expression of both: Thus, COX-2 may be
the cause of progression of oestrogen-dependent
breast cancer by autocrine and paracrine mecha-
nisms, by direct stimulation of tumour cell prolifera-
tion, or by indirect upregulation of aromatase activi-
ty [88].

Treatment with NSAIDs

The fact that both ß-catenin and mutated APC are
implicated in colon cancer and DT development [89,
100] and that prostaglandins and cyclooxygenase
have a role in colonic neoplasia and FAP progression
[68, 91–93], has prompted the use of NSAIDs in the
treatment of DTs. However, there are enough differ-
ences between desmoids and colonic neoplasms so
that data, including blockade of angiogenesis, modu-
lation of aromatase, and pro-apoptotic activity can-
not be easily generalized from one tumour to anoth-
er. We showed that there was a high expression of
COX-1 and COX-2 in DT cells and tissues derived
from different patients undergoing surgery (Picariel-
lo et al., 2006, personal communication). In particu-
lar, the amount of COX-2 protein was higher than
that of COX-1, suggesting the role of COX-2 in the
pathogenesis of this neoplasia. In addition, the
expression of COXs was different in the different cul-
tures, suggesting an extreme variability between
individual tumours. Indomethacin or sulindac, an
indomethacin analogue with prolonged effect, has
been frequently used alone or in combination with
anti-oestrogens. The mechanisms of action of the
anti-COX drugs are complex: sulindac sulphide, the
pharmacologically active metabolite of sulindac,
induces a significant growth reduction in desmoid
cells In Vitro [94], but the drug does not induce
apoptosis at clinically significant concentrations in
these cells. However, this NSAID molecule induces

apoptosis in an endothelial cell line. The latter effect
seems very important considering the role of the
microvasculature in tumour growth and could
explain the efficacy of sulindac sulphide in the treat-
ment of DTs. Other recent studies have also shown
that in DT cell cultures, the inhibition of COX-2
expression with a new coxib, DFU (5,5-dimethyl-3-
(3-fluorophenyl)-4-(4-methylsulphonyl)phenyl-
2(5H)-furon one), blocks the cellular growth, but
does not promote apoptosis, suggesting that regula-
tion of apoptosis does not play a major role in this
neoplasm [95] and calling for other mechanisms to
explain the effect of this drug.

Several small series of patients have been treated
with a daily dosage of 200–400 mg of sulindac. The
duration of treatment varied from a few months to
several years. Overall, an objective response rate of
about 50% was observed: in the majority of the
patients a partial regression was shown and only in a
few patients was a complete regression obtained [87,
96–97]. This treatment seems less efficacious in
patients undergoing partial resection of their DT
prior to medical therapy [19]. Most responses were
observed after a few weeks of treatment.

More often, sulindac has been employed in combi-
nation with anti-oestrogen even if the effect is similar
to that observed in patients treated with sulindac
alone. Recently, 11 patients were treated with a com-
bination of celecoxib, an anti-COX2, and tamoxifen,
showing a complete regression in 1 patient, a partial
regression in 3, a stable disease in 5 and no tumour
recurrence in 2 patients in whom the drugs were used
as adjuvant therapy after surgical excision [22]. As
anti-cancer therapy, coxibs present important theo-
retical advantages: they are orally active, have mod-
erate side effects, and have few medical contraindica-
tions. Their good toxicological profile allows long-
term medical treatment. In conclusion, even if the
small number of cases studied and appropriately
referred to in the literature and the absence of
prospective randomized trials makes estimation of
the effect of NSAIDs difficult, they can be effective in
controlling DT growth and should be used as a first-
line treatment.

Other Drugs

A very small number or anecdotic cases are treated
with other drugs sometimes in combination with
NSAIDs or SERMs: warfarin and vitamin K [98],
interferon-α-2b, progesterone, prednisolone, ascor-
bic acid, testosterone, analogues of LHRH, and pir-
fenidone [99–102]. Recently, imatinib mesylate has
been shown to be active in two patients not affected
by FAP with extra-abdominal DT refractory to other
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medical treatments. Interestingly, positivity for c-kit
as well as PDGFR-α and PGDFR-β was found at
immunohistochemical and qualitative RT-PCR
analysis [103]. These data must be confirmed on DTs
in association with FAP and on a larger series.

Prevention of Desmoid Tumours

Chemoprophylaxis against the onset of DTs has been
suggested even if no data are reported in the litera-
ture. The ideal drug should be active in a large num-
ber of cases and have a favourable therapeutic index.
Both NSAIDs and SERMs seem to have these charac-
teristics, and raloxifen has no major side effects. All
the FAP patients submitted to abdominal surgery
who have a family history for DTs or a 3’ APC muta-
tion are candidates for a pharmacological prophylax-
is. In our opinion, the patients in whom PDLs are
found at surgery should also be submitted to chemo-
prophylaxis.

Our experience is detailed in Tables 4 and 5. The
20 patients with a DPL or a fibromatosis of the
mesenteric fold were treated with tamoxifen or ralox-
ifen and followed up for a mean time of 65 months
and 79 months, respectively. No progression of the
desmoid disease was observed in any patient and the
lesions completely regressed in two patients after clo-
sure of the protective ileostomy.

Radiotheraphy

Radiotherapy is not indicated in the treatment of
DTs, because these lesions are relatively insensitive
to irradiation and, as a large area would have to be
treated, actinic damage of the small bowel is
inevitable.

Cytotoxic Chemotherapy

Systemic chemotherapy has been administered to
patients with DTs continually growing despite treat-
ment with NSAIDs or anti-oestrogens or rapidly
increasing in size thus leading to life-threatening com-
plications. However, chemotherapy is rarely employed
because of its toxicity. The published reports regard
single cases or small numbers of patients. All treated
patients were affected with large tumours, had severe
symptoms or major complications. The DTs contin-
ued to grow even if medically treated and were deemed
unresectable. Various types of cytotoxic drugs were
adopted [104–112]. The association with doxorubicin
and dacarbazine have generally been chosen in recent
years (Table 6). More than 50% of the treated patients
achieved significant regression of the lesions and some
patients were completely cured. The response to the
therapy would appear to last a long time. It has been

Table 6. Results of chemotherapy for mesenteric desmoid

Authors Type of Desmoid Partial response Complete
chemotherapy numbers >5 0% response

Tsukada et al. 1991 Vincristine, 8 3 2
[102] [104] cyclophosphamide,

doxorubicin, 5-FU

Patel et al. 1992 Doxorubicin, 4 2 2
[103] [105] dacarbazine

Lynch et al. 1994 Doxorubicin, 2 – 1
[106] dacarbazine

Schnitzler et al. 1997 Doxorubicin, 5 3 –
[107] dacarbazine

Risum and Doxorubicin 1 1 –
Bulow [108] 2003

Okuno and Ifosfamide, etoposide, 4 3 0
Edmonson [109] 2003 mitomycin,

doxorubicin, Cis.

Kono et al. [110] 2004 Vinblastine, methotrexate 1 1 –
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noted that this favourable response to chemotherapy
of DTs defies the dogma in oncology that low-grade
tumours without metastatic potential do not respond
to chemotherapy [113].

Mesenteric Desmoid and Surgery

The presence of mesenteric DT can be incidentally dis-
covered at the time of total colectomy and can preclude
the scheduled procedure on account of technical rea-
sons. In the experience of the Saint-Antoine Hospital
of Paris, the presence of mesenteric DT ruled out con-
struction of IPAA (three patients), conversion of an
ileo-rectal anastomosis into an IPAA (three patients),
removal of the rectum for carcinoma (two patients),
construction of a continent ileostomy (two patients)
and duodenal-pancreatic resection (two patients) [13].
According to Hartley et al. [113], this situation was dis-
covered in 3% of the patients submitted to a first
laparotomy and in 30% of those submitted to a second
laparotomy, and also influenced the scheduled surgical
procedure, generally IPAA. Similarly, Cohen observed
significant mesenteric desmoid disease at the time of
the attempted IPAA in seven patients and a definitive
ileostomy was necessary [114].

The presence of a fibrous mesenteric mass or a
mesenteric fibromatosis may preclude the construc-
tion of an IPAA for two reasons: (1) the shortness of
the mesentery, (2) the impossibility of folding the
ileal loops. In these cases we were able to perform a
straight ileo-anal anastomosis since the terminal
ileum must not be folded and can be carried down to
the anal canal more easily than to the pouch, allow-
ing the ileo-anal anastomosis to be performed with-
out tension. However, the straight ileo-anal anasto-
mosis has been abandoned on account of the
unfavourable functional results. In our experience,
multiple longitudinal myotomies of the last 15 cm of
ileum provide a satisfactory functional result [115].

Surgical Treatment

For several authors, surgical intervention is the treat-
ment of choice for DTs. A complete excision is rec-
ommended because partial excision may trigger a
prompt recurrence. However, considering that DTs
are basically benign, the advantage of surgery may be
weighed with its consequences.

A different approach must be considered for
abdominal wall or mesenteric DTs. Common opinion
is that abdominal wall DTs can be removed, since the
surgical procedure is relatively easy and the possibili-
ty of a radical removal is high even in presence of a
huge mass. In order to obtain clear margins on histo-

logical examination excision in the muscular tissue is
recommended, often with the sacrifice of most
abdominal wall muscles. It is therefore important to
treat DTs when they are small, otherwise a large mus-
culoaponeurotic defect of the abdominal wall requires
reconstruction with synthetic devices or myocuta-
neous flaps. However, some authors [16, 26, 114]
maintain that surgery is not advisable even for DTs of
the abdominal wall. In fact, the recurrence rate varies
from 25 to 100% of cases, even when the DT has been
radically resected [13, 15, 87] and the iterative opera-
tion can provoke the development of DT within the
mesentery [18, 21–31]. Against imperative surgery, it
must be considered that DTs can cease to grow [27] or
even regress spontaneously [14, 33]. We are in favour
of surgery for this type of DT, but believe it necessary
to adopt a chemoprevention of the recurrence just
after surgery. We treated 15 abdominal-wall DTs with
radical surgery and employed SERMs as adjuvant
therapy in the postoperative period. Recurrence was
observed in two patients.

Conversely, mesenteric DTs can be removed only
when small and relatively distant from the root of the
small-bowel mesentery; since there is no plane of
cleavage around the mass, enucleation is impossible
and a concomitant resection of the surrounding
intestinal tract is frequently needed. Otherwise, the
risk is to remove a large part or the whole of the small
bowel. Treatment of intra-abdominal DTs is usually
reserved to cases in which complications occur such
as small-bowel obstruction, bowel perforation, intes-
tinal bleeding, hydronephrosis or deterioration of
the functional results after IPAA. When surgery is
chosen with curative intent, radical resection is
achieved in about 20% of cases [14–16] with a mor-
tality rate ranging from 2 to 10% [14, 19, 21]. In the
other 80% of cases, partial resection or biopsy alone
with or without intestinal bypass were performed.
Severe complications are reported in up to 60% of
cases [14]. Short-bowel syndrome, following wide or
multiple bowel resections, is reported in 4.7–20% of
cases [19, 21, 34]. Long-term parenteral nutrition and
small-bowel transplantation can be necessary in
some of these patients. The recurrence rate is around
70–80% (Table 3). The personal attitude was to avoid
surgery and treat the lesions medically with SERMs
or, in rare cases of refractory response, cytotoxic
drugs. In the majority of cases we could arrest the
growth of DTs and observe regression of symptoms
and mass.

Conclusions

Abdominal wall and mesenteric DTs are a common
manifestation in patients with FAP. The natural his-
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tory is extremely variable and largely depends on the
site of DT and its growth rate. Previous abdominal
surgery, family history of DTs, APC germline muta-
tion distal to codon 1444 and the female gender sig-
nificantly increase the susceptibility of developing
DTs. Prophylactic colectomy may be delayed in
women with an attenuated FAP and in patients
belonging to a family with evidence of DTs in more
than 50% of the members. It seems probable that an
attenuated form of mesenteric fibrosis represents the
precursor of infiltrating fibromatosis and large mass.
Even if the majority of DTs grow slowly and are
asymptomatic, a minority of DTs may present a fast
increase causing serious compression of intra-
abdominal structures and life-threatening complica-
tions. In recent years, research has clarified the
mechanism of actions of NSAIDs or SERMs and the
rationale for their use in DTs. Considering the low
toxicity of these drugs, they must be considered
either as a first-line treatment when a DT or a mesen-
teric fibromatosis is diagnosed or as a preventive
measure when DPLs are discovered at surgery. A
close surveillance of the lesions by regular clinical
and imaging assessment is mandatory. Progression
of the tumour or occurrence of symptoms despite
this treatment should promptly indicate cytotoxic
chemotherapy. The medical treatment must be pur-
sued for a long time, since shrinkage of DTs can be
delayed by months or even years. However, regres-
sion can continue after discontinuation of the thera-
py. Surgical therapy is indicated when its conse-
quences are not detrimental. Therefore, only extra-
abdominal DTs or small mesenteric DTs that are
located far from the mesenteric vessels and do not
require a large intestinal resection, are susceptible of
surgical resection. Postoperative therapy for preven-
tion of recurrence is indicated.
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Introduction

To have a better understanding of the role of
endoscopy in familial adenomatous polyposis, it is
necessary to clarify some concepts in colon cancer
development. Colon cancer (CRC) arises from a dys-
plastic precursor lesion called adenomatous polyp
(or adenoma). Approximately 30–40% of people over
50 years of age will develop an adenoma, but not all
adenomas will progress to CRC. In the general popu-
lation some individuals tend to develop one or only a
few adenomas and endoscopic polypectomy is often
sufficient for removing them, thereby markedly
reducing the subsequent development to CRC. Ade-
nomas arise when both copies of the APC gene are
lost. Indeed, the APC gene is considered the “gate-
keeper” of the colon, protecting against the develop-
ment of adenomas. The loss of APC gene function
permits adenoma formation and sets the stage for
subsequent molecular alterations of genes such as k-
ras and p53, which promote further progression to
CRC (Fig. 1). Some people develop multiple polyps of
the colon at a younger age due to inheritance of a
germline mutation of a gene that predisposes to CRC.

Since these patients are at increased risk of CRC (and
other types of cancer), it is important to recognize
these syndromes earlier (Table 1). Therefore, endo-
scopic procedures play a crucial role in the diagnosis,
staging and follow-up of these conditions.

Familial Adenomatous Polyposis

In these patients, the disease begins at the age of
8–10 years with a small number of colonic polyps,
increasing progressively until the colon becomes
studded with adenomas. Endoscopy mainly plays a
diagnostic role (Fig. 2) since colorectal cancer should
be considered an inevitable consequence in the natu-
ral history of FAP, appearing approximately 15 years
after the onset of the polyps. For this reason prophy-
lactic proctocolectomy is the procedure of choice for
this condition. After the proctocolectomy, the ileal
pouch could develop polyps even if the risk of pouch
cancer in FAP is unclear. Therefore, long-term endo-
scopic surveillance (pouchoscopy) is recommended
[1].

It is known that FAP patients frequently develop
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tumours (either benign or malignant) in other
organs besides the colon, mainly in the upper GI tract
(stomach, small intestine). Gastric polyps occur in
30–100%, but adenomas are uncommon, occurring
in approximately 5% of FAP patients usually in the
gastric antrum (Fig. 3). The development of gastric

carcinoma in FAP patients is only very high in Japan
where the gastric cancer rate in the general popula-
tion is higher. In other populations it occurs in less
than 5% of the population. Proximal small-bowel
cancer is one of the two leading causes of death in
FAP patients with previous colectomy [2, 3]. It develops

Table 1. Features of adenomatous polyposis syndromes

Syndrome Type of Location of Other manifestations Germline gene
polyps polyps mutation

FAP (autosomal Adenomas Colon, Benign: desmoid APC
dominant) (100s-1000s) duodenum, tumours, osteomas,

jejunum, ileum, epidermoid cysts,
stomach, (fundic CHRPEa

gland polyps) Malignant:
medulloblastoma,
hepatoblastoma, thyroid
cancer, adrenal cancer

Attenuated FAP Adenomas Colon, Osteomas APC (5’ and 3’)
(autosomal (5–100) duodenum, (mandible) APC E1317Q
dominant) stomach

MYH polyposis Adenomas Colon, Osteomas, CHRPEa MYHb

(autosomal (5–100) duodenum,
recessive) stomach

aCHRPE, congenital hypertrophy of the retinal pigment epithelium; bMYH, is a gene that repairs DNA damage (if defecting, the resulting
loss of APC function causes an increase in multiple adenomas)

Fig. 2. Diffuse polyposis of the colon
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from pre-existing adenomas which are present in
approximately 100% of these patients in the duode-
num (Fig. 4). Duodenal adenomas can be classified
through macroscopic and histologic criteria in five
stages (0–IV) following the Spigelman’s classification
(Table 2) [4, 5].

In all FAP patients submitted to proctocolectomy,
screening and surveillance for duodenal and small-
bowel polyps are mandatory. Duodenoscopy (side
vision) should be performed, taking several biopsies
from the duodenal papilla and from all the polyps,

Fig. 3. Gastric polyps in FAP

Fig. 4. Duodenal adenoma in FAP

Table 2. Spigelman’s score and classification (modified)

Score No. of duodenal polyps Size (mm) Histology Dysplasia

1 point 1–4 1–4 Tubulous Low grade
2 points 5–20 5–10 Tubulous-villous –
3 points > 20 >10 Villous High grade

Classification Stage 0 Point – (no polyps)
I 1–4
II 5–6
III 7–8
IV 9–12
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also by means of chromoendoscopy (Fig. 5). At the
first duodenoscopy, the prevalence of duodenal
adenomatosis is 58–74% in the major series, and
only about 10% of adenomas are diagnosed histo-
logically.

The risk of duodenal carcinoma is related to the
Spigelman stage (about 7% in stage IV, 0.7% in stage
0–III) [6]. In Spigelman stage III–IV, endoscopic
ultrasonography is recommended to ensure that
invasive growth has not occurred. The regular endo-
scopic surveillance of the duodenum should be
offered to all FAP patients (Table 3) [7]. The first
upper endoscopy should be carried out at the age of
30 years and include multiple random biopsies taken
from the duodenal mucosa in patients without visible
polyps. Endoscopic surveillance (included ultra-
sonography) is recommended at intervals of
3 months in patients who are not suitable for or
refuse surgery.

Screening or surveillance for small-bowel polyps
is difficult with current technologies. By means of
traditional push enteroscopy (PE), up to only 30% of
the small-bowel length can be visualized. A new
promising endoscopic method for allowing complete

visualisation, biopsies and treatment in the small
bowel is the double balloon enteroscopy (DBE; push
and pull; Fig. 6), but the use of this technique in FAP
patients is not yet routine [8].

Capsule endoscopy (CE) is another recent tech-
nology that allows a non-invasive endoscopic assess-
ment of the entire small bowel (Fig. 7) [9]. Published
clinical trials have shown that CE carries a high diag-
nostic yield in patients suffering from obscure gas-
trointestinal bleeding [10–13]. Beyond this role, the
value of CE in other small bowel disorders has to be
evaluated. CE may also be used to search for
tumours or tumour-like lesions in patients that
present with a known increased risk of small bowel
carcinomas such as familial adenomatous polyposis,
Peutz-Jeghers syndrome and familial juvenile poly-
posis. The comparison between CE and DBE in
detecting small bowel tumours is shown in Table 4
[12–16].

In FAP patients, preliminary results [17] suggest
that capsule endoscopy can only be used additional-
ly to identify patients with significant distal jejunal
polyposis. However, this is suggested to be a rather
infrequent situation. The correlation between the
findings of capsule endoscopy and conventional
endoscopy is reported in Table 5. Active control of
the capsule endoscopy, the precise assessment of
polyps size and the opportunity to obtain biopsies
are important long-term future requirements for
extending the indication to FAP patients.

In the first study that compares the value of CE
and DBE in the diagnosis of small intestinal polypo-
sis [18], the diagnostic yield of DBE was superior in
comparison to CE in almost the same area explored.
Even Yamamoto et al. [19] have shown that with this
method, total enteroscopy can be achieved by com-
bining antegrade and retrograde examinations, how-
ever, DBE in comparison with CE is an inconvenient
and invasive procedure that requires specialized
equipment, sedation of the patients, fluoroscopy and

Fig. 5. Duodenal chromoendoscopy (methylene blue)

Table 3. Programme for surveillance and treatment of duo-
denal adenomatosis

Spigelman’s stage Frequency of endoscopy

0 5 yearsa

I 5 yearsb

II 3 yearsb

III 1–2 yearsb

IV Endoscopic ultrasonography
Consider pancreas sparing and
pylorus sparing duodenectomy

aIncluding multiple random biopsies from the mucosal fold in
patients without visible polyps; bIncluding multiple biopsies from
polyps

Fig. 6. Double balloon enteroscopy
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a prolonged examination time.
At the end of this report, the role of endoscopic

procedures in FAP patients can be summarized as
follows (Table 6):
– Conventional colonoscopy should be performed

with multiple biopsies and polypectomy, starting
at the age of 8–10, considering prophylactic proc-

tocolectomy when the number of polyps are
increasing and the risk of carcinoma is very high
(10–15 years from the onset of polyps).

– Pouchoscopy, after proctocolectomy, should be per-
formed because the ileal pouch could develop
polyps even if the real risk of pouch cancer is
unclear.

– Gastric endoscopy to show fundic gland polyps
(frequent) and adenomas (rare).

– Duodenoscopy with side view to remove all the
polyps, particularly near the papilla, and to per-
form several random biopsies by using chromoen-
doscopy with methylene blue.

– Endoscopic ultrasonography in patients with
Spigelman stages III–IV.

Fig. 7. Ileal polyp at capsule endoscopy

Table 4. Comparison between capsule endoscopy (CE) and push enteroscopy (PE) in detecting small-bowel tumours

Author Year No. of patients No. of tumours (%)

Total PE CE

Cosentino et al. [14] 2003 33 4 (10.7) 4 2
Delvaux et al. [15] 2002 57 1 (1.8) 0 1
Ell et al. [12] 2002 32 2 (6.3) 2 2
Mylonaky et al. [16] 2002 38 2 (5.3) 2 2
Pennazio et al. [11] 2002 50 3 (6) 2 2

Table 6. Endoscopic procedures in FAP

GI site Endoscope Findings Time and follow-up

Stomach Conventional Fundic gland polyps At first diagnosis
(adenoma)

Duodenum Side vision Adenomas Spigelman stage (endoscope
(±chromoendoscopy) ultrasonography stages III–IV)

Small bowel Capsule endoscopy, Polyps At first diagnosis?
double balloon Surveillance?
enteroscopy

Colon Conventional Adenomas (100s–1000s) -
Ileal pouch Conventional Polyps ?

Table 5. Correlation of Spigelman’s score (modified) meas-
ured by capsule endoscopy and conventional endoscopy

Capsule endoscopy Conventional endoscopy
(score) (score)

No. of patients

0 1–2 3–4 5–6

0 5 1 - -
1–2 1 - 1 -
3–4 1 ± 7 -
5–6 - - - 7
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– Capsule endoscopy to better explore the small
bowel.

– DBE to eventually remove the intestinal polyps
found at CE examination.

References

1. Groves CJ, Beveridge G, Swain DJ et al (2005) Preva-
lence and morphology of pouch and ileal adenomas in
familial adenomatous polyposis. Dis Colon Rectum
48:816–823

2. Arvanitis ML, Jagelman DG, Fazio VW et al (1990)
Mortality in patients with familial adenomatous poly-
posis. Dis Colon Rectum 33:639–642

3. Nugent KP, Spigelman AD, Phillips RK (1993) Life
expectancy after colectomy and ileorectal anastomosis
for familial adenomatous polyposis. Dis Colon Rec-
tum 36:1059–1062

4. Spigelman AD, Williams CB, Talbot IC (1989) Upper
gastrointestinal cancer in patients with familial adeno-
matous polyposis. Lancet 2:783–785

5. Spigelman AD (2004) Extracolonic polyposis in famil-
ial adenomatous polyposis: so near and yet so far. Gut
53:322–327

6. Bülow S, Bjiörk J, Christensen IJ et al ( 2004) Duodenal
adenomatosis in familial adenomatous polyposis. Gut
53:381–386

7. Saurin JC, Gutknecht C, Napoleon B et al (2004) Sur-
veillance of duodenal adenomas in familial adenoma-
tous polyposis reveals high cumulative risk of advance
disease. J Clin Oncol 22:493–498

8. May A, Nachbar L, Ell C (2005) Double–balloon
enteroscopy (push and pull enteroscopy) of the small
bowel: feasibility and diagnostic and therapeutic yield
in patients with suspected small bowel disease. Gas-
trointest Endosc 62:62–70

9. De Franchis R, Rondonotti E, Abbiati C et al (2004)
Small bowel malignancy. Gastrointest Endosc Clin N
Am 14:139–148

10. Lewis BS, Swain P (2002) Capsule endoscopy in the
evaluation of patients with suspected small intestinal
bleeding: results of a pilot study. Gastrointest Endosc
56:349–353

11. Pennazio M, Santucci R, Rondonotti E et al (2002)
Capsule endoscopy: diagnostic yield and comparison
with push enteroscopy in patients with obscure gas-
trointestinal bleeding: the Italian multicentre experi-
ence. Endoscopy 34 (suppl II):A91

12. Ell C, Remke S, May A et al (2002) The first prospective
controlled trial comparing wireless capsule endoscopy
with push enteroscopy in chronic gastrointestinal
bleeding. Endoscopy 34:685–689

13. Piubello W, Bonfante F, Tebaldi M et al (2005) Pillcam
videocapsule endoscopy and obscure gastrointestinal
bleeding: our experience. Dig Liver Dis 37(suppl 1):160

14. Cosentino F, Morandi E, Rubis-Passoni G et al (2003)
Wireless capsule endoscopy: limits and complications.
Abstracts of the 2003 Meeting of the Italian Federation
for Digestive Disease, Italian Federation for Digestive
Disease, Florence, p 41

15. Delvaux M, Saurin JC, Gaudin JC et al (2002) Compar-
ison of wireless endoscopic capsule and push-
enteroscopy in patients with obscure occult/overt
digestive bleeding: results of a prospective, blinded,
multicentre trial. Gastrointest Endosc 55:AB88

16. Mylonaky M, Fritscher-Ravens A, Swain PC (2002)
Clinical results of wireless capsule endoscopy. Gas-
trointest Endosc 55:AB146

17. Schulmann K, Schmiegel W (2004) Capsule endoscopy
for small bowel surveillance in hereditary intestinal
polyposis and non-polyposis syndromes. Gastrointest
Endosc Clin N Am 14:149–158

18. Matsumoto T, Esaki M. Horiyama T et al (2005) Com-
parison of capsule endoscopy and enteroscopy with
the double-balloon method in patients with obscure
bleeding and polyposis. Endoscopy 37:827–832

19. Yamamoto H, Kita H, Sugano K et al (2004) Clinical
outcomes of double-balloon endoscopy for the diag-
nosis and treatment of small intestinal diseases. Clin
Gastroenterol Hepatol 2:1010–1016



This is the story of Rosa Gallo, a young and bright
student of medicine, who died of Gardner’s syn-
drome at 21 years of age; this story allows us to more
easily explain the history of the disease, the various
aspects of which (aetiology, clinical history, diagnos-
tic and therapeutical approach) are extensively cov-
ered in several chapters of this book.

Rosa Gallo was born on 6 August 1982, second
born of the Gallo family, 4 years younger than the
first born, Carmine. She was a happy child and soon
stood out among her friends of the same age, for her
lively wit. Fondly loved by mom and dad, the two
children grew up happy and carefree. In 1990, Rosa’s
paternal aunt, who moved from Altavilla Salentina to
Milan, underwent coloscopy due to lower gastroin-

testinal (GI) bleeding. The result of the examination
would upset the life of the whole Gallo family: the
diagnosis was familial adenomatous polyposis coli
(FAP). All first degree relatives underwent coloscopy,
and Rosa’s father, Rosario, was found to be bearer of
this disease. Now the high presence of rectal cancer
in the Gallo family could be explained (Fig. 1).

FAP coli is a well-described autosomal syndrome
characterised by diffused polyposis of the colon. The
first description of intestinal polyposis dates back to
1721 with Menzelio [1]. In 1882, Cripps [2] described
the inhered predisposition (brother and sister, both
affected by FAP) while Smith [3] found the progress
of the disease from an adenoma to a cancer that was
then histologically described, in 1890 by Handford
[4]. This disease is the most diffused heritable cause

FAP History Through a Patient’s Story
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Fig. 1. Gallo family genetic
tree
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of colorectal cancer (CRC), second only to the Lynch
syndrome. FAP stems from mutation of the APC
gene localised on 5q21. The APC gene plays several
important roles in cells, influencing cell adhesion,
cytoskeleton and cell cycle [5, 6.] Since the first
description in 1986 [7], much progress has been
accomplished in determining the mutations causing
this disease, thanks to the cloning technique, and
over 1,000 mutations have been found [8], which
have been inserted into an international reference
database (http://perso.curie.fr/tsoussi). Now it seems
certain that there is a correlation between genotype
and phenotypic manifestation of the disease, as
mutation in different areas of the APC leads to dif-
ferent manifestations of the disease [9]

Clinically, FAP is characterised by the presence of
a high number (>100) of adenomatous polyps of the
colon and rectum [10]. These polyps are charac-
terised by a neoplastic degeneration, and these
patients with them, if they do not undergo prophy-
lactic colectomy, will develop colon cancer and will
be doomed because of this neoplasty. Sometimes the
disease has a slower course and a lower number of
polyps, probably because of a milder form of the dis-
ease called attenuated adenomatous polyposis coli
AAPC [11]. Usually in AAPC, polyps are right-sided
and the rectum is spared. The disease develops over
time. Bulow [12], in a now historic review, deter-
mined that the onset of polyps usually begins at 16
years of age (range: 5–38), at 29 years of age (range
12–73) the first symptoms begin (generally lower GI
bleeding) and at 36 years of age (range: 17–63) rec-
tal/colonic cancer appears.

Besides in the colon–rectum, the disease is charac-
terised by the high incidence (from 28% to 68%)
[13–15] of polyps in the stomach and duodenum.
With the diffusion of the prophylactic colectomy, this

associated pathology grew increasingly important, as
extension of the average duration of life in these
patients brought to light the risk of neoplastic degen-
eration. It also evidenced the need to perform a suit-
able follow-up with gastroscopy [16] and stratifica-
tion of patients using Spigelman’s classification [17]
to determine which patients may be treated with
endoscopic polypectomy only and which must
undergo surgery, usually consisting of a pancreatico-
duodenectomy.

Rosa’s father and aunt were operated in London
by Prof. Nicholls and underwent total colectomy with
ileorectal anastomosis because preoperative exami-
nations revealed the absence of polyps at rectum
level.

The surgical therapy chosen to treat FAP was
restorative proctocolectomy with ileal pouch anal
anastomosis [18–20] due to the high risk of neoplas-
tic degeneration in the residual rectal stump even
though ileal rectal anastomosis might be a surgical
option acceptable by patients with rectal sparing and
a good compliance to follow-up [21, 22].

The years went by peacefully. Rosario’s and his
sister’s follow-ups showed an absence of residual dis-
ease. The risk of this disease hung over Rosario’s
children, too. At 18 years of age, Carmine underwent
the first colonoscopy and the diagnosis, for him, too,
was FAP. He was then hospitalised at the Verona
Surgery Clinic and underwent restorative procto-
colectomy with ileal pouch anal anastomosis (RP-
IPAA). The postoperative course went without com-
plications, and after about 45 days, the loop ileosto-
my was closed.

Rosa, who by the time was a happy-go-lucky
teenager, attended high school with very good
results. She was always happy; she supported her
family with her happiness and maturity during the

Fig. 2a, b. Preoperative computed tomography (CT) scan. D, desmoid tumour

a b
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hard times, well aware of the risk that she could suf-
fer from the disease, too. In May 1998, when she was
17 years old, Rosa began to complain about a pain
localised in the left side, which grew increasingly
annoying. Her parents decided to subject the girl to a
series of examinations. Rosa underwent colonoscopy,
which revealed many polyps in the colon and rectum.
Moreover, she underwent a computed tomography
(CT) scan (Fig. 2) and magnetic resonance imaging
(MRI) (Fig. 3), which revealed a voluminous mass
filling the left hemiabdomen and infiltrating the
spleen, pancreas, kidney and left ureter. The diag-
nostic procedure included, moreover, an ophthal-
mology exam, which revealed congenital hypertro-
phy of the retinal pigment epithelium. The cranial
radiography did not reveal supernumerary teeth or
osteomas. The diagnosis was then clear: Gardner’s
syndrome.

FAP may be associated with the presence of many
extraintestinal manifestations characterising various
syndromes, such as Gardner’s syndrome [23] and
Turcot’s syndrome [24]. Table 1 summarises the
main features of these syndromes. 

The Voluminous Mass was a Desmoid Tumour

Desmoid (from the Greek desmos, which means ten-
don like) tumours are begnin tumours arising from
the muscle-aponeurotic structures [25]. They are
usually well differentiated but with an aggressive
behaviour. Even if they have no metastatic potential,
they can locally infiltrate the adjacent structures,
leading to morbility/mortality because of the defor-
mity resulting from the pressure or obstruction of

vital structures/organs [26–28]. They represent
0.03% of all neoplasies [29] but this incidence
increases up to 13% in patients with FAP [30], affect-
ing mostly women (female:male ratio 2:1). Generally,
desmoid tumours are localised in the abdominal wall
or in the shoulder girdle, but in Gardner’s syndrome,
they mostly develop in the retroperitoneal space [31].
Many of these tumours are revealed after RP-IPAA
[32, 33] or may be revealed, despite the preoperative
staging, only during laparotomy and presenting
small-sized masses, making deciding upon the kind
of treatment difficult and controversial [34]. In order
to determine approach to these tumours and assess
their response to therapy, a method of staging intra-
abdominal desmoid tumours was recently formulat-
ed [35].

In the effort to reduce the abdominal mass, before
performing surgical resection, Rosa was treated with
tamoxifen and sulindac, which she had to stop after 3
months due to the appearance of side effects
(abdominal and limb cramps). 

Despite anecdotes about the spontaneous reduc-
tion of the mass of desmoid tumours, the latter, as
already stated above, tend to grow, sometimes fast,
showing signs connected with infiltration of the sur-
rounding structures or of space filling. As we will
later see, the surgical approach proved to be at once
subject to a high rate of relapses and to a high rate of
complications [36], leading us to explore the possi-
bility of using pharmacologic therapy as a primary
choice.

Schematically, we can say that the drugs used
may be divided into 5 groups: hormonal modula-
tors, that is non-steroidal anti-inflammatory agents
(NSAIDs); cAMP modulators, that is, cytotoxic

a

b

Fig. 3a, b. Preoperative magnetic resonance imaging (MRI)
scan. D, desmoid tumour
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chemotherapeutic agents and other various agents
(interferon gamma and, recently, imatinib mesy-
late). Cytotoxic drugs did not prove to be particu-
larly effective in treating desmoid tumours, and
their use was reserved to a few patients who did not
respond to the other agents. Various therapeutic
patterns were used, all including doxorubicin in
association with other agents, also associated in
some cases with radiotherapy [37–40] The action
pattern of the NSAIDs is not yet clear, but it seems
to be connected with a decreased prostaglandin
synthesis due to cyclooxygenase reduction. The
results obtained show a regression (either partial or
complete) of the mass ranging from 0% [36] to 45%
[41]. The side effects, though, are high, with a GI
bleeding (in 29% of cases), gastric ulcer, nausea or
vomiting [41].

The use of antiestrogens has its rationale in the
proof, in many cases, of the presence of receptors for
progesterone on desmoid tumour cells. By blocking
these receptors, as in other neoplasties, activation of
some genes is negatively inhibited (such as ornithine
decarboxylase), influencing cell growth [42]. More-

over, there is an action pattern that is independent
from the presence of receptors and is connected with
stimulation of the secretion of the growth factor-b,
which in turn inhibits the growth of abnormal fibrob-
last present in the desmoid tumour. Results in the lit-
erature are extremely various, with a success rate
(either complete or partial response) ranging from
25% to 100% [41, 43, 44]. This treatment, though, due
to the lower side effects, may be considered a first-
line therapy and tried in most patients, even if it
seems (the studies include a decreasing number of
patients) to have better results if progesterone is
expressed [43].

The introduction of imatinib mesylate (which
proved extremely effective to treat another class of
solid tumours, that is, GI stromal tumour), seems to
offer some hope, considering the remarkable results
described in a report [45], even if its usage seems to
be limited to cases expressing the CD117 surface
receptor.

A new abdomen CT showed growth of the abdom-
inal mass, compelling us to choose surgery as an
option.

Table 1. Physical characteristics associated with Gardner’s and Turcot’s syndromes

Gardner syndrome

Skin Epidermal cyst
Sebaceous cyst

Craniofacial Osteomas Supernumerary teeth
Dental abnormalities Missing teeth

Root abnormalities

Gastrointestinal Multiple gastric polyps
Multiple duodenal polyps
Multiple colonic polyps (FAP)
Desmoid tumours (abdominal or/and thoracic
wall; mesenteric)

Endocrine Cushing syndrome
Multiple endocrine neoplasia

Turcot syndrome

Skin Café au lait spots
Multiple lipomas

Gastrointestinal Basal cell carcinoma of scalp
Multiple colonic polyps (FAP)
Hepatic nodular hyperplasia
Gastric carcinoma

Central nervous system Glioma
Glioblastoma multiforme
Astrocytoma

FAP, familial adenomatous polyposis coli
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Fig. 4a-d. Operative specimen. Gross appearance. a En bloc
resectioned specimen. b Details of spleen included by the
desmoid tumor. c Adenomatous polyps. d Macroscopic
appearance of desmoid tumour
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d

b
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Fig. 5. Operative specimen: histologic involvement of colon (a); spleen (b); pancreas (c); kidney (d); surrenalic gland (e);
ureter (f)
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Resective therapy is considered the only alterna-
tive to pharmacological therapy if the latter fails, but
it must be carefully considered due to the high rate of
recurrence and the need to perform extended inci-
sions to resect the tumours [46–48].

On 8 October 1998, Rosa underwent an en bloc
resection of a large desmoid tumour (including pan-
creatic tail, spleen, left kidney, ureter and surrenal
gland) (Figs. 4a–c and 5a–f), total colectomy with ter-
minal ileostomy and closure of the rectal stump. The
postoperative course was very good, and the MRI
revealed complete resection of the tumorous mass
(Fig. 6). Rosa was then dismissed. Rosa’s recovery
was unbelievable. She resumed school after a short
while and managed to lead an ordinary life despite
the stoma, which she managed autonomously with-
out any limitation to her daily living. 

In June 1999, at the end of school year, Rosa was
hospitalised again to close the ileostomy. Preopera-
tive exams, particularly the MRI did not reveal the
presence of a desmoid tumour. On 25 June, Rosa was
then subjected to surgery. At laparotomy, many nod-
ules were revealed (likely recurrence of desmoid
tumour) in the mesentery. Some nodules were resect-
ed, but it was not possible to remove them all without
performing too wide a resection on the small bowel.
The ileostomy was resected and, after mobilisation of
the ileum, a side-to-end ileorectal anastomosis was
made. Also in this case, there were no important
complications during the postoperative course, and
Rosa was dismissed after 2 weeks.

After just 8 months, during follow-up, an MRI
revealed a new abdominal mass of about 10 cm in
diameter. Moreover, a fast-growing mass in the
abdominal–thoracic area was found. Rosa again
underwent surgery. At laparotomy, a voluminous
desmoid tumour was found (12–14 cm) growing
from the mesentery and involving the origin of the
mesenteric artery. Resection of such a mass was
impossible without resecting over 80% of the small
intestine. Some small desmoid tumours were then
removed along the abdominal incision, and the
abdominal–thoracic mass (a new desmoid tumour).
Postoperative hospitalisation lasted 10 days only,
and Rosa was dismissed. In the meantime, proving to
be very brave, Rosa moved to Verona by herself and
to attend the faculty of medicine at the university.
The next 2 years went by rather peacefully. Rosa,
always smiling and in a good mood, often walked
down the hospital aisles, alternating her role of a
bright student of medicine with the role of the patient
undergoing periodical follow-ups. The big abdomi-
nal desmoid tumour seemed to have stopped grow-
ing, apparently responding well to the new therapy
with raloxifene.

At the beginning of January 2003, Rosa began to

report recurring abdominal pains, nausea and intes-
tinal subocclusion. The situation slowly progressed;
her appetite diminished and she consequently lost
weight [actual body mass index (BMI): 17.5]. Consid-
ering the symptomatology, oral intake was stopped
and was positioned at the central line. The abdominal
radiograph showed a pattern of intestinal subocclu-
sion. The MRI revealed persistence of the previously
described mass and the appearance of new nodules in
the abdomen and abdominal wall. After 2 days, the
physicians decided, considering the persistence of
the symptoms, to perform surgery again. Laparoto-
my revealed a situation of diffused adherences and
two new desmoid masses. Some jejunal loops were
dilated and strictly connected to the bigger desmoid
tumour. A jejunal–ileal bypass was created. The post-
operative course was difficult, with slow reactivation
of intestinal movements.

Rosa, at this point, seeing there were no further
alternatives, was sent to the surgical clinic in Inns-
bruck managed by Prof. Margreiter to be evaluated
for an intestinal transplant. After careful clinical

Fig. 6. Postoperative magnetic resonance imaging (MRI)
scan
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evaluation and a thorough explanation of the surgery
to be performed (Fig. 7) and short- and long-term
risks, Prof. Margreiter proposed that Rosa undergo
intestinal or multiorgan transplant. With her usual
bravery, Rosa accepted and was placed on the waiting
list.

The multiorgan transplant is a very complicated
procedure, especially due to postoperative manage-
ment of rejection. Even if the experiences in major
centres are limited, the multiorgan transplant, in the
case of large desmoid tumours, is becoming a reality
[49–53]. However, besides the risks connected with
the procedure, there is the possibility of recurrence of
the desmoid tumour, with the risk of having to per-
form new resective operations [54].

During the following months, Rosa resumed an
ordinary life. Despite the fact that her parents want-
ed and encouraged her to go home, she returned to
live in Verona with her mates and resumed studying,

taking exams and getting the best grades. Follow-ups
revealed a stationary situation, with a discreet nutri-
tional status. In November 2003, things began to get
worse. Rosa began to report the return of abdominal
pains and fever. She was then treated at the outpa-
tient clinic but on 25 November 25 2003 had to be
hospitalised due to the reappearance of sepsis white
blood cell count (WBC): 20,000, fever 40.5°C). A
broad-spectrum antibiotic therapy was then started
and a abdomen CT was performed. The latter
revealed the presence of an abdominal purulent con-
centration. Rosa was then subjected to a new laparo-
tomy and drainage of the purulent concentration,
which was probably due to a fistula between a jejunal
loop and the bigger desmoid tumour. Because of the
abdominal situation, only drainage of this abdominal
abscess was done. Her case was then declared urgent,
and she was placed on the top of the transplant list. 

The postoperative course was extremely difficult.
After an initial period of relative well-being, bacteri-
al and fungal infections occurred, becoming increas-
ingly difficult to control with therapy. A new abdom-
inal abscess close to the abdominal wall was drained
percutaneously. After more than 2 months of hospi-
talisation, on 15 February 2004, Rosa received the
long-awaited call: a donor was found. Rosa was
moved to Innsbruck at once. While going into the
operating theatre, she said goodbye to Prof. Delaini
with a smile on her face; he had been following her
since the beginning of the disease and saw her as far
as Innsbruck: “Professor, these surgeons will try to
kill me anyway. Please, oversee the operation”, she
said. Surgery was extremely complicated. In the
demolitive stage, all desmoid abdominal tumours
were abscessed, resecting the aorta vena cava. The
desmoid tumours of the abdominal and thoracic wall
were then abscessed, demolishing a large portion.
Rosa was then subjected to a multivisceral trans-
plant: liver, pancreas, stomach (with gastric anasto-
mosis), duodenum, jejunum and ileum. A terminal
ileostomy was made. The abdominal wall was recon-
structed by a large abdominal Gore-Tex patch. The
final stage of the operation was characterised by dif-
ficulty controlling bleeding and the need to perform
an abdominal patching. After 4 days, the abdominal
patches were removed. On 5 March, Rosa underwent
a new surgery to drain an infected retrogastric
haematoma [positive for methicillin-resistant
Staphylococcus aureus (MRSA)]. The remaining
operative course was without complications. Rosa
began a by-mouth feeding even though prudentially
a Port-a-Cath was inserted.

Antirejection therapy, after some initial adjust-
ments and the need to undergo a unique dialysis ses-
sion due to worsening of kidney function following a
temporary high haematic concentration of FK-506,

Fig. 7. Picture drawn by Prof. Margreiter during the
informed consent process



FAP History Through a Patient’s Story 389

had a very good range and response. The duodenal
biopsies through ileostomy did not reveal the
appearance of any sign of acute or chronic rejection.
Moreover, echo-colour Doppler revealed very good
hepatic perfusion. On 13 May 2004, Rosa was dis-
missed, and follow-ups at the outpatient clinic were
scheduled. The first 2 months went by satisfactorily
despite the need to undergo 2 cycles of high-dosage
corticosteroids to avoid rejection. During this period,
Rosa could even leave her apartment near Innsbruck,
where she lived with her parents, and travel to
Altavilla Salentina.

On 11 July 2004, Rosa was hospitalised due to
upper GI bleeding that, at gastroscopy, revealed two
duodenal ulcers that only required the transfusion of
3 units of blood. This event, which apparently was
not so serious, was the initial cause of a miserable
course. Rosa began to have a series of bacterial infec-
tions, which required broad-spectrum antibiotic
therapy and removal of the Port-a-Cath (16 July).
Subsequently, a state of sepsis began to appear (on 27
July), with an increase of lactates and worsening of
the cardiocirculatory condition. To support circula-
tion, it was necessary to begin the administration of
pressor amines. On 4 August a massive left pleuritic
effusion was surgically drained, which on 6 August
required a review due to bleeding with haematoma.
Moreover, following the development of respiratory
insufficiency, Rosa was intubated, and respiratory
function was mechanically supported.

Following the bacterial infections came fungal
infections and the development of coagulative defi-
ciencies. On 20 August, a surgical tracheostomy was
performed. After a few hours, Rosa’s circulatory sta-
tus worsened and despite all efforts, she died at 21.04
on 21 August 2004. The autopsy was performed 1 day
later, but it only confirmed the damage caused by the
septic shock.

Rosa Gallo was an extraordinary young woman
who, despite her short life, deeply changed all who
knew her. With her wonderful smile and her incredi-
ble stamina, she faced her disease and trouble serene-
ly. This book is the first step towards the realisation
of a dream that led her to attend the faculty of medi-
cine: to help all people suffering with FAP. Thank
you, Rosa.
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Introduction

Surgery for Familial Adenomatous Polyposis

The surgical treatment of familial adenomatous poly-
posis (FAP) is aimed at minimising the risk of col-
orectal cancer whilst leaving the patient with a good
functional outcome and one that is socially accept-
able to them [1]. The ideal operation for FAP should
therefore be safe with regards to post-operative mor-
bidity and mortality, preserve faecal continence,
spare pelvic innervation to the sexual organs, and
eliminate cancer risk [2]. Because patients with FAP
are generally young and often asymptomatic at the
time of presentation for surgery, the prospect of
undergoing a “proctocolectomy and end ileostomy”
is one they understandably find difficult to accept,
making surgical options for FAP that remove the
need for a permanent stoma attractive. The two most
common options that offer this are the “colectomy
and ileo-rectal anastomosis” (IRA) and “procto-
colectomy with ileal pouch anal anastomosis”
(IPAA), with no clear consensus on which of these
two options is the best first-line treatment. This is
because surgery that preserves intestinal continuity
for FAP involves balancing certain risks and benefits,
all of which must be taken into account individually
before the final surgical option is decided. These are
considered in turn below.

Rectal Cancer Risk

IRA carries a definite cancer risk in FAP due to the
remaining rectal stump [3, 4], with a long-term rectal
cancer risk reported to increase from 4% at 5 years to
25% at 20 years post-operatively [5]. More recently it
has been suggested that absolute patient age is the
determinant factor for cancer development rather
than the length of post-operative follow-up [6]. This
has led some to suggest that IRA should be convert-
ed to IPAA before the age of 50 [7]. Several factors are
thought to increase the rectal cancer risk with IRA,

namely colorectal polyp density, and presence of col-
orectal cancer at presentation, both of which are
associated with higher proctectomy rates [8, 9]. Sup-
porting this is the finding that having greater than 
1000 adenomas in the colon is associated with double
the risk of developing colorectal cancer [10]. Other
factors thought to increase colorectal cancer risk in
the retained rectum include length of rectal stump
[11], age of patient at surgery [8], site of the APC
mutation [8, 9] and adequacy of rectal surveillance
[12]. Despite this, recent evidence does suggest a role
for performing IRA in selected patients with FAP,
namely those with relative rectal sparing (<10 adeno-
mas), attenuated adenomatous polyposis coli or in
adolescents and teenagers with mild polyposis coli
[13, 14]. A study by Church et al. found IRA per-
formed since 1983 (termed the “IPAA era”) to carry a
significantly lower rate of proctectomy for rectal can-
cer than those performed before 1983 (termed the
“pre-IPAA era”) [15]. The authors attributed this to a
greater number of patients in the IPAA era having
undergone the procedure despite severe polyposis in
order to avoid a permanent ileostomy in an other-
wise young and asymptomatic patient. Although they
demonstrated that careful selection of patients for
IRA can result in a successful outcome, a limitation
of the study was the significantly shorter length of
follow-up in the IPAA era group. With restorative
proctocolectomy and IPAA, although the incidence
of adenomatous polyps in the ileal reservoir and the
risk of malignant transformation is reduced, this
cannot be eliminated [7, 16]. This is particularly the
case with IPAA using stapled anastomosis where
mucosectomy (as in the case of hand-sewn anasto-
mosis) is not possible, and results in retained rectal
mucosa with a potential to undergo adenomatous
change [17-19]. Although both IPAA and IRA reduce
the risk of colorectal cancer in FAP, neither com-
pletely remove this risk, resulting in a requirement
for endoscopic surveillance.

Ileo-Rectal Anastomosis vs. Ileo-Anal Pouch as the 
Surgical Treatment for Familial Adenomatous Polyposis

Omer Aziz, Paris Tekkis
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Functional Outcome

Bowel habit and other functional outcomes are
thought by many to be better preserved and more
physiological with IRA as compared to IPAA [20, 21].
Restorative proctocolectomy with mucosectomy and
hand-sewn IPAA is thought to carry a relatively high-
er risk of postoperative functional impairment and
incontinence due to increased manipulation of the
anal canal [22]. Stapled IPAA, on the other hand,
results in preservation of the anal transition zone
mucosa 1–2 cm above the dentate line, which is
thought to be important in the control of continence.
This has been shown by many to result in better func-
tional outcome and quality of life after IPAA [13, 19,
22]. In the case of IPAA, it has been suggested that
functional outcome is poorer in patients with ulcera-
tive colitis (UC) than those with FAP [23]. It has also
been suggested that secondary IPAA, often per-
formed following failed IRA (due to rectal cancer or
poor functional outcome), is associated with poorer
bowel function than a primary IPAA procedure [24].

Post-operative Morbidity

Although both IPAA and IRA procedures qualify as
major abdominal operations, performing an IRA is
perceived as being an easier and less complicated
procedure, associated with less post-operative mor-
bidity [15]. Factors that are thought to play a part in
this include increased operative time, hospital stay
and blood loss, all of which have been suggested as
being greater with IPAA [13]. This procedure may
also involve the formation of a temporary defunc-
tioning ileostomy in order to minimise the risk of
anastomotic leakage and pelvis sepsis [25]. There are
however complications and disadvantages related to
this additional procedure, which requires closure
under general anaesthetic at a later date [26, 27]. This
has led to several groups avoiding defunctioning
ileostomy with IPAA altogether, with encouraging
results [27, 28]. The question of whether IRA is suit-
able for young patients, who are more likely to
require a later rectal excision due to polyp recurrence
or rectal cancer, or whether these patients are better
served with a one-stage restorative proctocolectomy,
mucosectomy, and IPAA, particularly in those with
severe FAP phenotype, has been considered and
remains to be answered [13]. Secondary IPAA is a
procedure in which technical difficulties are more
common than primary IPAA for both UC and FAP
[29, 30], with some suggesting significantly higher
complication rates due to technical difficulties and
increased age at presentation [31], and others sug-
gesting that it can be performed safely [20].

Long-term Complications

Desmoid tumours are known to occur in 5–15% of
patients with FAP and known to cluster in families
[32]. The conversion of IRA to IPAA may not be pos-
sible due to the presence of low rectal cancer or an
abdominal desmoid tumour [24]. The question of
whether an IPAA or IRA affects the development 
of intra-abdominal desmoid tumour is also unclear
[33, 34], with some suggesting that this may be
greater in IPAA due to increased handling and
mobilisation of the small bowel mesentery [14].
Other long-term adverse events include perianal irri-
tation and anastomotic stricture formation [35].

Quality of Life

The risk of sexual dysfunction is also thought to be
greater with IPAA as compared to IRA, mainly due to
the increased handling of the pelvic floor and there-
fore risk of nerve damage [2]. Other factors that
affect a patient’s the quality life are restrictions to
their social activities (including occupation), and
changes to their diet in order to maintain manage-
able bowel function [35]. Scoring systems such as the
“Short Form-36 Health Survey questionnaire” and
“European Organisation for Research and Treatment
of Cancer QoL questionnaire” have been used to
compare IPAA and IRA for FAP, with inconclusive
results [36], whilst other systems have suggested bet-
ter results following IPAA for FAP [37].

Current Evidence

Whilst it is clear that the ideal surgical intervention
for FAP would involve minimal colorectal malignan-
cy risk, whilst obtaining a good functional outcome,
quality of life, and low post-operative morbidity; it is
unclear from the literature as to which of the IPAA
and IRA techniques best offer this, and in which
patients. This chapter aims to systematically review
and present the existing comparative literature on
IPAA as compared to IRA for the primary treatment
of FAP, using meta-analytic techniques where appro-
priate. The specific questions that we aim to answer
are:
• does one technique carry significantly less early

post-operative morbidity (bowel obstruction,
haemorrhage, intra-abdominal sepsis, anastomot-
ic separation, wound infection and need for re-
operation within 30 days) than the other?

• How does the functional outcome compare
between the two techniques with regards to stool
frequency, urgency, night defecation, inconti-
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nence, pad requirement and need for anti-diar-
rhoeal medication? 

• Is there a significant difference in the dietary
restrictions and social dysfunction between IRA
and IPAA techniques? 

• How does male and female sexual dysfunction
compare between the two techniques?

• What are differences between IPAA and IRA in the
incidence of long-term complications (anastomotic
stricture, perianal irritation, intra-abdominal
desmoid formation and cancer in the pouch/rectum)?
Please note that where appropriate meta-analysis

of these outcomes has been performed in line with
recommendations from the Cochrane Collaboration
and the Quality of Reporting of Meta-analyses (QUO-
RUM) guidelines [38, 39]. Statistical analysis for cat-
egorical variables has been carried out using the odds
ratio as the summary statistic. This ratio represents
the odds of an adverse event occurring in the IPAA
group compared with the IRA group. An odds ratio
of less than one favours the IPAA group, and the
point estimate of the odds ratio is considered statis-
tically significant at the p<0.05 level if the 95% confi-
dence interval does not include the value one. For
continuous variables such as bowel frequency per 24-
h period, statistical analysis has been carried out
using the weighted mean difference (WMD) as the
summary statistic [40]. For studies that presented

continuous data as means and range values, the stan-
dard deviations (SD) have been calculated using sta-
tistical algorithms and checked using “bootstrap” re-
sampling techniques. Thus all continuous data have
been standardised for analysis.

Literature Review

Since 1991, seventeen studies comparing the results
from primary IRA and primary IPAA for FAP [2, 13,
14, 20, 25, 29, 31, 35-37, 41-48] have been published in
the peer-reviewed literature (including all lan-
guages). One of these studies reported on a mixed
patient group of both FAP and UC patients [47],
making it difficult to draw conclusions from its
results. In addition to this, in four papers, the authors
reported on overlapping patient groups (these
patients had already been reported on in another
paper) [25, 36, 45, 46]. In this case the most informa-
tive and highest quality paper was selected to repre-
sent this patient group. The results from the remain-
ing twelve studies (containing 1002 subjects) pub-
lished between 1991 and 2003 comparing primary
IPAA to primary IRA for FAP and were therefore
included in this review [2, 13, 14, 20, 29, 31, 35, 37, 41-
44]. Table 1 shows the characteristics of these twelve
studies with 535 (53.3%) patients undergoing IPAA

Table 1. Characteristics of studies included in the systematic review

Author Institution Year Design IPAA IRA Group Male Follow-up
(%) (months)

Madden [35] St. Marks 1991 R 24 62 IPAA 42 62
IRA 53 78

Ambrose [2] Mayo Clinic, 1992 R 91 18 IPAA 55 48
Minnesota IRA 56 72

Rodriguez [42] Santander, 1992 R 11 8 IPAA 55 26
Spain IRA 25 3

Penna [29] St. Antoine, Paris 1993 R 120 23 IPAA N/A N/A
IRA

Ziv [13] Cleveland Clinic, 1995 R 7 17 IPAA 57 36
Ohio RA 53 46

Rotondano [43] Napoli, Italy 1997 R 15 25 IPAA N/A 46
IRA 54

Tonelli [14] Florence, Italy 1997 Pr 24 14 IPAA 63 61
IRA 57 82

Soravia [20, 24] Mount Sinai, 1999 R 38 60 IPAA 48 72
Toronto IRA 42 92.4

Van Leiden, 1999 R 118 161 IPAA 57 79
Duijvendijk [44] Netherlands IRA 49 144
Ko [41] Lahey Clinic, 2000 R 30 14 IPAA N/A 120

Massatussets IRA 168
Bjork [31] Multicentre, 2001 R 20 43 IPAA 40 84

Sweden IRA 51 128
Gunther [37] Erlangen, 2003 R 37 22 IPAA 59 118

Germany IRA 50 180

R, retrospective patient identification, prospective data collection; Pr, prospective study
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and 467 (46.7%) undergoing IRA as the primary
treatment for FAP. Please note that the mean/median
length of follow-up for both IPAA and IRA groups
was at least 36 months in all but one study.

Early Post-Operative Morbidity

Early post-operative complications such as bowel
obstruction, haemorrhage, intra-abdominal sepsis,
anastomotic separation, wound infection, and the
need for 30-day re-operation were reported by the
ten studies shown in Table 2. The results from meta-
analysis of post-operative complications from these
studies are shown in the Forrest plot in Fig. 1. Please
note that squares indicate point estimates of treat-
ment effect (odds ratio), with the size of the square
representing the weight attributed to each study and
95% confidence intervals indicated by horizontal
bars. The diamond represents the summary odds
ratio from the pooled studies with 95% confidence
intervals. There was no significant difference
between IRA and IPAA groups in the incidence of
bowel obstruction, post-operative haemorrhage,
intra-abdominal sepsis, anastomotic separation, and
post-operative wound infection. There was however
a significantly reduced need for re-operation within
30 days of 11.6% with IRA vs. 23.4% with IPAA (OR
2.11, CI 1.21-3.70).

Long-Term Complications

Long-term adverse events such as perianal irritation,
anastomotic stricture, desmoid formation, cancer in
pouch/rectum, and need for further operation on the
pouch (IPAA) or rectum (IRA) were reported by the

ten studies shown in Table 3. It is important to note
that further operation on the rectum after IRA
involves excision of retained rectum and either proc-
tectomy or secondary IPAA, whereas in the case of
IPAA this involves either a redo IPAA or pouch exci-
sion and end ileostomy. The results from meta-
analysis of post-operative complications from these
studies are shown in the Forrest plot in Figure 2.
Results significantly favouring IRA over IPAA
included a reduced incidence of perianal irritation of
57.4% with IRA as compared to 62.7% with IPAA
(OR=2.48, CI 1.36–4.55), and reduced incidence of
anastomotic stricture formation of 2% with IRA vs.
8.1% following IPAA. Results significantly favouring
IPAA over IRA included a reduced incidence of can-
cer in the pouch or retained rectum at 0% (0/187) fol-
lowing IPAA vs. 5.5% after IRA group (OR=0.13, CI
0.03–0.61), and a reduced need for further surgery to
the pouch or rectum of 3.1% in the IPAA vs. 27.7% in
the IRA group. There was no significant difference
between IPAA and IRA groups in the incidence of
intra-abdominal desmoids.

Dietary Restriction, Social and Sexual Dysfunction

The studies reporting on dietary restriction, social
restriction, and sexual dysfunction are shown in
Table 4. The results from meta-analysis of these out-
comes are shown in the Forrest plot in Figs. 3 and 4.
The incidence of social restrictions following 58
IPAA and 85 IRA procedures (33, 35), was found to
be significantly lower at 3.5% following IRA as com-
pared to 13.8% following IPAA (OR=6.04, CI
1.53–23.78). There was no significant difference
between IPAA and IRA in terms of need for dietary
restriction and male and female sexual dysfunction.

Table 2. Studies reporting early post-operative complications

Author Early post-operative complications

Bowel Haemorrhage Abdominal Anastomotic Wound 30-day
obstruction sepsis separation infection reoperation

Ambrose [2] * *
Bjork [31] * * * * * *
Gunther [37] * * * * *
Madden [35] * * * * * *
Penna [29] * *
Rodriguez [42] * * * *
Soravia [20, 24] * * * * *
Tonelli [14] * * *
Van Duijvendijk [44] * * *
Ziv [13] * *
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Fig. 1. Meta-analysis of post-operative complications
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Table 3. Studies reporting long-term complications

Author Long-term complications

Perianal Anastomotic Intra-abdominal Cancer in Reoperation
irritation stricture desmoids pouch/rectum on rectum

Ambrose [2] * * * *
Bjork [31] * * * *
Ko [41] *
Madden [35] * *
Penna [29] *
Rodriguez [42] * *
Soravia [20, 24] * * * * *
Tonelli [14] * * *
Van Duijvendijk [44] * * * * *
Ziv [13] * *

Fig. 2. Meta-analysis of long-term complications
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Functional Outcome

The studies reporting on functional outcome includ-
ing bowel frequency (number of motions during the
day, night, or over a 24-h period), need for night
defecation, incontinence (during day, night, or 24-h
period), faecal urgency (inability to hold stool for
more than 15 min), incontinence pad requirement,
and the need for anti-diarrhoeal medication
(Table 5). Figures 5 and 6 shows the results from
meta-analysis of these outcomes and are depicted as
a Forrest plot.

Results significantly favouring IRA over IPAA
included: reduced bowel frequency of 2–6.1 per 24 h
vs. 3.8–8 per 24 h (WMD=1.62, 95% CI 1.05–2.20),

reduced need for night defecation of 8.2 vs. 44.1%
(OR=6.64, CI 2.99–14.74), reduced incontinence dur-
ing the night of 3.8 vs. 21% (OR=8.03, CI 4.22–15.25),
reduced incontinence rate over a 24-h period 30 vs.
50.5% (OR=2.71, 95% CI 1.81–4.07), and reduced
requirement for incontinence pad use during a 24-h
period of 5.4 vs. 14.5% (OR=2.72, CI 1.02–7.23). The
only functional outcome significantly favouring the
IPAA group was faecal urgency, which was 39.2%
with IRA vs. 14.2% following IPAA (OR=0.43, CI
0.23–0.80). There was no significant difference
between IPAA and IRA groups in bowel frequency at
night, daytime incontinence, and need for anti-diar-
rhoeal medication.

Table 4. Studies reporting dietary restriction, social restriction and sexual dysfunction

Author Quality of life

Dietary Social Male sexual Female sexual
restrictions restrictions dysfunction dysfunction

Ambrose [2] * *
Bjork [31] * * * *
Gunther [37]
Ko [41] * *
Madden [35] * *
Penna [29] *
Rodriguez [42] * *
Rotondano [43] * *
Soravia [20, 24] *
Tonelli [14] * *
Van Duijvendijk [44] *

Fig. 3. Meta-analysis of dietary and social restrictions
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Discussion

This systematic review has highlighted some very
important differences in outcome between restora-
tive proctocolectomy and IRA for the patient with
FAP. The results on functional outcome suggest a
favourable outcome towards the IRA procedure with
regards to stool frequency over a 24-h period, need

for defecation at night, incontinence (both over a 24-
h period and at night) and pad usage. These finding
are perhaps expected in a patient with a retained,
functioning rectum. Interestingly, IPAA was not sig-
nificantly different to IRA in stool frequency at night,
day incontinence, and need for anti-diarrhoeal med-
ication, all of which are outcomes that may make it
acceptable for many young patients. Another inter-

Fig. 4. Meta-analysis of sexual dysfunction

Table 5. Studies reporting functional outcome with IPAA vs. IRA

Author Functional outcome

Bowel Night Incontinence Faecal Pad Anti-diarrhoeal
frequency stools urgency use medication

Night 2 4h Day Night 2 4h

Ambrose [2] * * * * *
Bjork [31] * * * * *
Gunther [37]
Ko [41] *
Madden [35] * * * * * *
Penna [35] * * * * * *
Rodriguez [42] * * *
Rotondano [43] * *
Soravia [20, 24] * * * * *
Tonelli [14] * * * * * * *
Van
Duijvendijk [44] * * * * * *
Ziv [13] * *
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esting finding was that faecal urgency (the ability to
defer defecation for at least 15 min) was significantly
better in the IPAA group. This finding is important,
as urgency can be a very detrimental outcome, par-
ticularly with regards to patient embarrassment,
social behaviour, and ultimately patient satisfaction
with the IRA procedure. A patient may therefore pre-
fer the IPAA and increased frequency of stools, or
even pad usage, for this outcome. Whether hand-
sewn or stapled IPAA offers the best functional
option for the patient undergoing surgery for FAP
remains to be seen.

There was no significant difference between IPAA
and IRA in the quality of life outcomes of dietary
restriction and male and female sexual dysfunction.
This is an important finding, particularly with
regards to sexual dysfunction, as the patient facing
FAP surgery is often young and likely to want to con-
ceive at a later point in their lives. Normal sexual
function is also an important outcome with regards
to patient satisfaction with the procedure. One out-
come that was significantly different between IPAA
and IRA groups, was social restriction as a result of
the procedure, which significantly favoured the IRA
group. These results should, however, be treated with
caution as there were only two studies reporting this
outcome, containing at total of 58 patients in the
IPAA and 85 patients in the IRA groups respectively. 

As previously mentioned, restorative proctocolec-
tomy with IPAA is perceived to be a more complicat-
ed procedure than IRA because of the increased
pelvic dissection and potential for damage to the
internal anal sphincter. The result of this meta-analy-
sis showed that the incidence of all post-operative

complications was significantly higher with IPAA
(10%), as compared to IRA (6.8%). This was also
reflected in an increased rate of 30-day re-operation
with IPAA (23.4%) vs. IRA (11.6%). With regards to
the individual post-operative outcomes, there was no
significant difference between IPAA and IRA for
bowel obstruction, haemorrhage, intra-abdominal
sepsis, anastomotic separation and wound infection.
The findings of this paper support this, although the
magnitude of this overall increase (3.2%) is probably
smaller than expected. The use of temporary defunc-
tioning ileostomy adds another procedure to the pri-
mary IPAA where it is used, and although our study
did not mention the morbidity associated with its
reversal, there was little on this documented in the
papers included in our meta-analysis.

With regards to long-term adverse events, IRA
was associated with significantly less perianal irrita-
tion than IPAA (57.4 vs. 62.7%) as well as anastomot-
ic stricture formation (2 vs. 8.1%). There was, howev-
er, no significant difference between the groups for
the incidence of intra-abdominal desmoids, and no
evidence that this is higher for primary IPAA as com-
pared to IRA (5.4% with IPAA vs. 8.7% with IRA).

Although the choice of whether to perform IRA or
IPAA as the primary operation for young patients
with FAP relies on several factors as illustrated by our
paper, the risk of cancer recurrence plays a signifi-
cant part in this decision. Cancer recurrence was
5.5% following IRA as compared to 0% following
IPAA, which is not surprising as the retained rectum
(following IRA) has a higher chance of undergoing
polyposis than the stapled IPAA with 1–2 cm of
retained rectal mucosa, and the hand-sewn IPAA

Fig. 5. Meta-analysis of bowel frequency
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Fig. 6. Meta-analysis of functional outcomes



Ileo-Rectal Anastomosis vs. Ileo-Anal Pouch as the Surgical Treatment for Familial Adenomatous Polyposis 401

with mucosectomy. The decision to undertake IRA as
the primary operation for FAP is therefore justified
on the basis of post-operative morbidity and func-
tional outcome (except for faecal urgency, which is
greater than in IPAA), but at the expense of cancer
recurrence. Whether regression of rectal polyps with
drugs such as sundilac, a non-steroidal anti-inflam-
matory agent used to reduce rectal polyp size and
number in FAP patients following IRA [49], remains
to be seen. Whilst a selective COX-2 inhibitor has
also recently been shown to reduce the number of
colorectal polyps in patients with FAP [50], concerns
over the long-term risks of this class of drug have
made its role uncertain.

Molecular genetic testing may be useful in guiding
the surgical management of patients with FAP, with
authors suggesting that patients with APC mutations
following codon 1250 are at higher risk of developing
rectal cancer and should therefore undergo IPAA
rather than IRA [51]. Other mutations that have been
implicated include codons 1309 and 1328, again sug-
gesting the need for IPAA in these patients [9]. It is
important to consider, however, that these patients
are also at higher risk of developing pouch adenomas,
and will therefore require close follow-up of their
pouch following IPAA. In the FAP patient where
molecular genetic testing has not detected mutations
predisposing to a higher risk of cancer, severity of
polyposis must also be taken into account. For exam-
ple IPAA may be the best primary surgical interven-
tion for patients with over 20 rectal polyps and greater
than 2 000 colonic polyps, whereas those with less
than five rectal polyps and fewer than 1 000 colonic
polyps would qualify for IRA and surveillance of the
rectal stump as they may represent an attenuated FAP
group. Careful patient selection is required in the
intermediate group (those with more than five but
less than twenty rectal polyps) before deciding on
their primary surgical interventional strategy.

This chapter highlights the merits and weaknesses
of both IPAA and IRA as the primary treatment of
FAP, both of which require close follow-up after sur-
gery. Although it highlights several factors that
should be considered, it also highlights the need for
further investigation of which patients benefit most
from which operation depending on their risk fac-
tors. The age of the patient, their sex, lifestyle and
preferences, occupation, and compliance to follow-
up are all very important in deciding the operative
outcome most appropriate for them.
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Introduction

Familial polyposis syndromes create a group of
hereditary syndromes of gastrointestinal (GI)
tumours. This chapter focuses on those primarily
affecting the large bowel and which require radical
surgery.

A GI polyp is defined as a mass of the mucosal sur-
face protruding into the bowel lumen. Polyps can be
neoplastic, non-neoplastic or submucosal. GI poly-
posis is characterised by multiple polyps within the
GI tract (GIT). A variety of polyposis syndromes can
affect the GIT. Familial polyposis syndromes can be
classified as familial, inherited (autosomal domi-
nant) or nonfamilial. Inherited polyposis syndromes
can be further subdivided into two groups depending
on whether the polyps are adenomas or hamartomas.
Adenomatous polyposis syndromes include the clas-
sic familial adenomatous polyposis (FAP), Gardner's
syndrome and Turcot syndrome. Hamartomatous
familial polyposis syndromes include Peutz-Jeghers
syndrome (PJS), juvenile polyposis syndrome (JPS),
Cowden disease and Ruvalcaba-Myhre-Smith syn-
drome. The non-inherited polyposis syndromes
include Cronkhite-Canada syndrome and a variety of
miscellaneous non-familial polyposis.

From a prognostic viewpoint, these syndromes
must be recognised, because adenomatous polyps are
premalignant. These syndromes should be consid-
ered when an intestinal polyp is recognized in the
young, when two or more polyps are seen in any
patient, when colic carcinoma is discovered in
patients younger than 40 years and when extrain-
testinal manifestations associated with these syn-
dromes are discovered. GI polyps may be asympto-
matic but may also occur with rectal bleeding and
diarrhoea. The urgency of case tracing and genetic
counseling is related not so much to symptoms of the
disease but to the potential for development of a colic
carcinoma. It is probable that patients with FAP, if
untreated, will develop a colic carcinoma.

Familial Adenomatous Polyposis

FAP is also known as familial polyposis coli. The
polyps are adenomatous and occur primarily in the
colon. Carcinoma occurs mostly in the left colon and
are often multiple. It is also possible, however, for
polyps, adenomas and carcinomas to grow in the
stomach, duodenum and small intestine. Connected
with extraintestinal manifestation, it is known as
Gardner's syndrome. Manifestations include osteo-
mas, jaw cysts, dental anomalies, brain tumours,
other skin and soft tissues tumours and congenital
hypertrophy of the retinal pigmentary epithelium [1].
FAP shows autosomal dominant transmission. Fre-
quency is one in 8,300-13,500 births. In Denmark, new
mutations account for 25% of cases [2]. Average age
at the time of diagnosis is 35 years, and average age at
cancer diagnosis is 39 years [3]. About 50% of symp-
tomatic and 10% of asymptomatic patients have car-
cinoma of the colon at the time of diagnosis. Carcino-
ma may be present in all cases by the age of 50 years.
Penetrance is nearly completed by age 40 years [2].

Gardner’s Syndrome

Gardner's syndrome was originally described in indi-
viduals with FAP-like polyps who had additional
findings outside the GIT, including epidermal cysts
and subcutaneous fibromas of the skin, desmoids of
the skin and abdomen, osteomas, dental abnormali-
ties, pigmented patches in the retina and tumours of
other organs [4]. Gardner's syndrome includes a
variety of manifestations:
Soft-tissue tumours:
• Epidermoid inclusion cysts of the skin
• Dermoid tumours
• Fibromas
• Lipomas
• Lipofibromas
• Neurofibromas
• Leiomyomas
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• Mammary fibromatosis
• Intra-abdominal desmoid tumours and peritoneal

fibromas
GI tumours:
• Colic polyposis (nearly 100% precancerosis)
• Gastric adenomatous polyps
• Gastric hamartomatous polyps
• Duodenal adenomatous polyps
• Periampullary carcinoma
• Hepatoblastoma
• Pancreatic carcinoma
• Lymphoid hyperplasia of the terminal ileum
Osseous abnormalities:
• Usually involving the membranous bones,

mandible, calvaria, maxilla, ribs and long bones
• Self-limited benign exostosis
• Bone islands and periosteal thickening
Endocrine tumours:
• Thyroid carcinoma (papillary)
• Carcinoid tumours of the small bowel
• Parathyroid adenoma
• Adrenal adenoma/carcinoma
• Pituitary chromophobe adenoma
Central nervous system medulloblastoma;
Abnormal dentition:
• Supernumerary teeth
• Impacted teeth
• Odontoma
• Hypercementosis
• Teeth more prone to carries

The distinction between Gardner's syndrome and
FAP was initially unclear, however, because some
individuals diagnosed with FAP also had extraintesti-
nal signs. Clinically, Gardner's syndrome and FAP
can occur in the same kindred. It was subsequently
found that both conditions can result from the same
mutation in the APC gene. Thus, Gardner's syn-
drome and FAP are allelic. [Many genes show alter-
ations in GIT neoplasia that do not, as yet, have an
immunohistochemically detectable protein product.
These genes include the APC (adenomatous polypo-
sis coli) and the MCC (mutated in colon cancer)
genes].

Other Hereditary Syndromes of GI Tumours

Turcot Syndrome

Turcot first described an association between colic
polyps and tumours [5]. Turcot syndrome is charac-
terized by the presence of a malignant brain tumour
in patients with colic adenomatous polyps [5].
Recent advances [6] have clarified the relationship
between Turcot syndrome and Gardner's syndrome,
which may also be associated with brain tumours.

Cronkhite-Canada Syndrome

This syndrome includes generalized GI polyposis in
association with neuroectodermal changes consist-
ing of alopecia, hyperpigmentation and nail atrophy.
Electron microscopic studies of the skin reveal
increased numbers of melanin granules in kerato-
cytes, increased number of melanosomes in
melanocytes, increased melanocytes, compact hyper-
keratosis, perivascular inflammation and exocytosis.
A number of haematologic, neurologic and metabol-
ic abnormalities are associated with Cronkhite-Cana-
da syndrome.

Attenuated FAP

This is a less severe form of polyposis, with a low
number of polyps (adenomas), usually less than 100,
yet patients sustain a high risk for colorectal cancer.
These cancers usually develop 15 years later than the
classic FAP patient, but ten years earlier than spo-
radic cancer [7].

Hamartomatous Polyposis

Polyps in both PJS and familial JPS are hamartoma-
tous, but the major tissue components are different.
The Peutz-Jeghers polyp is composed of intestinal
crypts and villi and smooth-muscle bundles in a dis-
organised fashion. Inflammatory cells are absent or
scanty, and glandular structures are not excessively
dilated. The juvenile polyp is composed of dilated
intestinal glands and abundant connective tissue of
the lamina propria. Smooth-muscle elements are
usually absent; lymphoid cells are common. These
features closely resemble those of inflammatory
retention polyps in children, also known as juvenile
polyps, as well as inflammatory polyps of Cronkhite-
Canada syndrome, which occur among the elderly.

PJS is characterized by the presence of Peutz-
Jeghers polyps throughout the entire GIT and
melanin spots on the lip (96%), buccal mucosa
(83%), face (36%) and extremities (32%) [8].The
small bowel is the favoured site of polyposis and the
number of polyps is small. Other associated abnor-
malities include polyps in the urinary bladder and
nasal cavity, bone deformities, congenital heart dis-
ease and retarded development. The symptoms of
PJS develop before the age of 20 in two-thirds of
cases, with an average age at time of diagnosis of 22
years [3]. Symptoms are noted at a younger age than
those associated with FAP. Peutz-Jeghers polyps are
generally not prone to malignant change. However,



Surgery and Surveillance  in Colon Polyposis Syndrome 407

carcinoma of the GIT has been reported in about 3%
of cases, most commonly in the proximal small intes-
tine [9]. In many reports, the relationship between
polyp and carcinoma is unclear. When the origin of
malignancy was carefully studied, the carcinoma was
usually found to arise in the adenomatous or dys-
plastic epithelium in the polyp [10]. Malignancy can
also occur outside of the GIT. The condition is linked
to 19p chromosomes in at least some families.

Discrete Adenomas and Carcinomas of the Colon

Whereas polyposis syndromes are rare, discrete ade-
nomas in small numbers occur in from 10% to 50%
of the general population. Overall, colorectal cancer
may affect 3% of the population. The inheritance pat-
tern of these cases is largely unknown. Park et al. [11]
studied a large groups with clusters of colorectal can-
cer. Extensive screening with flexible proctosigmoi-
doscopy revealed adenomas in 21% of the 191 pedi-
gree members in contrast to 9% of controls. The
excess of adenomas showed autosomal dominant
inheritance. A subsequent expanded study of 670
persons in 34 kindreds revealed the estimated preva-
lence of adenoma at age 60 years in related family
members was 24% whereas that in unrelated spouses
was 12%. Such studies emphasise the importance of
screening for colorectal tumours in first-degree rela-
tives of patients with these lesions. 

Hereditary Flat Adenoma Syndrome

Hereditary flat adenoma syndrome (HFAS) is
presently thought to be a variant of FAP, with the
genetic defect linked to 5q21-22. Signs of HFAS are: 
• Multiple colorectal adenomas, but usually fewer

than 100
• Polyps tend to occur at a later age than in classic

FAP
• Adenomas tend to show a proximal location
• Onset of colorectal cancer is later than in heredi-

tary non-polyposis colorectal cancer (HNPCC)
and FAP

• These individuals have adenomas and cancers of
the stomach and duodenum

• Fundic gland polyps of the stomach are also noted
In some patients fundic may be present in the
absence of colorectal adenomas [12]. Lynch stressed
that only about 1% of such adenomas have high-
grade dysplasia, which is much lower than reported
in patients with sporadic flat adenoma [12].

Muir Torre syndrome

Muir Torre syndrome was originally subclassified as
a form of FAP. Muir Torre syndrome is a rare auto-
somal dominant disorder with fewer than 100 adeno-
mas, typically present in the proximal colon. This
syndrome is associated with skin lesions such as
basal cell carcinoma, sebaceous carcinoma and squa-
mous carcinoma. The genetics of this syndrome is
not yet known.

Cowden Disease

Cowden disease is an uncommon autosomal domi-
nant disorder and is the family name of the original
report patient, Rachel Cowden. This syndrome is a
rare disorder that is inherited in autosomal dominant
manner with intrafamilial and interfamilial differ-
ences in symptom expression. In Cowden disease, one
sees facial trichilemmomas, acral keratosis and oral
mucosal papillomas. This disorder is also associated
with breast and thyroid cancer. There are numerous
colic and small-intestinal polyps. They have been
described as hamartomatous lesions [13] consisting
of mildly fibrotic, mildly disordered mucosa overly-
ing a submucosa that display disorganisation and
splaying of smooth-muscle fibres. These lesions show
some similarities to the pathology seen in solitary rec-
tal ulcer syndrome. Other authors reported polyps
that they described as inflammatory lesions, lipomas
and ganglioneuromas. There is no increased risk for
GI cancers in this disorder [14].

Ruvalcaba-Myhre-Smith Syndrome

Ruvalcaba-Myhre-Smith syndrome is inherited in an
autosomal dominant manner. There are also some
sporadic cases. The syndrome is characterised by
macrocephaly, pigmented genital lesions, subcuta-
neous and visceral lipomas, haemangiomas and GI
hamartomatous polyps. Mesodermal hamartomas
can affect the subcutaneous, intracranial, visceral,
intestinal, thoracic and osseous tissues. Hydro-
cephalus and diffuse thickening of the corpus callo-
sum have also been reported [15].

Intestinal Ganglioneuromatosis

Intestinal ganglioneuromatosis is a familial disorder
that has been associated with multiple endocrine
neoplasia syndrome type 2b and with the Reckling-
hausen's disease. There may be a diffuse proliferation
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of ganglioneuromatous elements, which at times may
be polypoid. In some instances, the ganglioneuro-
matosis has been found in association with JP and
adenomas [16].

Lymphoid Polyposis

Multiple benign lymphoid polyposis of the large
bowel has been reported. Most cases occur in chil-
dren. Histologically similar to solitary lymphoid
polyps of the rectum, lymphoid polyposis consists of
prominent active lymphoid nodules in the mucosa
and submucosa [17]. Lesions are entirely benign and
in some cases have been reported to disappear spon-
taneously. In patients with family histories of polyps,
it is essential to determine the exact histologic nature
of the lesions so that unnecessary surgery is not per-
formed. Benign lymphoid polyposis of the terminal
ileum has been reported in patients with Gardner's
syndrome and FAP [18].

Hereditary Mixed Polyposis Syndrome

This is an autosomal dominant disorder that has
been mapped to chromosome 6q. Five types of
polyps have been described in individuals with this
disorder:
• tubular adenomas
• Villous adenomas
• Flat adenomas
• Hyperplastic polyps
• Typical juvenile polyps.
Colorectal cancer is also seen in this disorder, which
might be a variant of JP. But in JP, adenomas are
uncommon (2%) while in hereditary mixed polypo-
sis, the number of polyps are fewer than seen in JP
[19]. JP usually presents one decade earlier than
hereditary mixed polyposis.

Non-Surgical Treatment of FAP

There are reports [20] of attempts to treat FAP with-
out operation, and even though the authors reported
a decrease in the number of polyps to 44% a their size
to 35% by means of sulindac (sulfoxide non-steroidal
anti-inflammatory drug) in 18 patients, this method
could not replace colectomy.

Surgical Treatment of FAP

As FAP is 100% precancerous, colectomy is recom-
mended. Treatment of FAP is influenced by the nat-

ural history of the disease, which is variable. If
patients are left long enough without colectomy, they
will all develop carcinoma. The sooner is patient
diagnosed, the better prognosis could be if colectomy
is performed. There are three possibilities of surgical
treatment. Each has its pros and cons:
• Total colectomy with permanent ileostomy (in

cases of malignancy in the lower rectum)
• Total colectomy with ileoanal anastomosis (IAA)

(poor functional results)
• Subtotal colectomy with ileorectal anastomosis

(IRA) (good functional results but risk of recur-
rence in the rectal stump)

The procedure of choice is the subject of much
debate, particularly since restorative proctocolecto-
my became feasible [21]. The other options are colec-
tomy and IRA, proctocolectomy or colectomy and
rectal mucosectomy without restoration of GI conti-
nuity. Conventional panproctocolectomy has the
advantage of eliminating all colorectal polyps and
virtually eliminating the risk of carcinoma of the
large bowel. This operation does not protect against
ampullary or small-bowel malignancy. In addition,
there is the burden of an ileostomy in a condition
where 50% of family members are at risk of disease,
and the patient is exposed to the small risk of pelvic
nerve damage with resulting bladder and sexual
problems. Also, there is a perineal wound, which
although less likely to break down than after procto-
colectomy for inflammatory bowel disease, may leave
the patient with a persistent sinus.

Intersphincteric excision of the rectum reduces
risk of pelvic nerve injury, and rectal mucosectomy
eliminates problems with the perineal wound. Risk
associated with a long rectal mucosectomy is that all
the diseased mucosa may not be removed, and there
is then a slight risk of carcinoma developing in any
remaining remnant. The overwhelming disadvan-
tage, however, of any procedure that leaves a perma-
nent ileostomy, is that it is a poor advertisement of
treatment for other members of the family. Although
a patient with an ileostomy can lead a full and active
life, it is difficult to convince a young and active fam-
ily member, who may well be asymptomatic, to
undergo such a procedure. It is for this reason that
sphincter-saving procedures such as colectomy with
IRA or restorative proctocolectomy have become
popular [22].

The procedure of colectomy and IRA has the
advantage that GI continuity is restored and bowel
function is reasonable. Its disadvantage is that polyps
are left in the rectum, with the potential of malignant
change. To prevent this unfortunate outcome,
patient need to have repeated fulguration of residual
or newly formed polyps [23]. Not only can this pro-
cedure be uncomfortable, it also requires the patient
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to return repeatedly for rectoscopic examination. In
addition, although it would seem logical, if the ade-
noma-carcinoma sequence is accepted - that removal
of polyps removes the risk of carcinoma - this does
not necessarily follow. There is evidence to suggest
that carcinoma can develop de novo in rectal mucosa
not occupied by polyps.

Mucosal proctectomy and pelvic ileal reservoir,
now generally termed restorative proctocolectomy,
has the theoretical advantage that the disease is erad-
icated, GI continuity is restored and continence is
maintained. It appears, unfortunately, from some
results reported, that bowel function is not always as
satisfactory as after IRA. However, these results have
in the main been described in patients who have suf-
fered from ulcerative colitis. There is now substantial
evidence either from our own experience or from
others that the clinical results of restorative procto-
colectomy for polyposis are far superior to those
reported in patients with colitis. Nevertheless,
restorative proctocolectomy is a complex procedure
and although mortality is very low, morbidity can be
high. Although results are steadily improving, the
procedure is still developing, and the long-term
results in FAP are unknown, perhaps due to the small
number of patients. Further modifications may be
desirable before it can be categorically accepted as
the operation of first choice for all patients with FAP.

The conventional policy in many units dealing
with these patients is still to perform a colectomy and
ileorectal anastomosis in the first instance, provided
patients are likely to be reliable in attending for fol-
low-up. Follow-up at regular 6-month intervals is
usually necessary so that rectal polyps, if present, can
be destroyed by fulguration. In order to determine if
this is still a reasonable policy, it is necessary to
access the risk of developing a rectal carcinoma after
IRA.

Carcinoma Risk after Colectomy and Ileorectal
Anastomosis

There is considerable controversy concerning the
incidence of carcinoma following colectomy and
IRA. The evidence against ileorectal anastomosis
came mainly from the Mayo Clinic. Moertel et al. [24]
found that in 145 patients treated by subtotal colec-
tomy and IRA, there was a continuing risk of rectal
cancer. This was 25% after 15 years of follow-up and
59% after 23 years. They found that women were at
greater risk than men and that the incidence was
markedly increased if the patient had carcinoma in
the resected colon. Another factor with important
clinical application was that the risk of carcinoma
was considerably reduced if there were fewer than 20

polyps in the rectum compared with patients having
more than 100. Some doubt has since been expressed
about how many of these patients actually had a true
IRA. It would appear that many underwent an
ileosigmoid anastomosis, and it is unknown what
influence the latter procedure might have had on the
outcome, particularly since surveillance following
this operation is more difficult than after a true IRA
[25]. Fuel for the controversy was further supplied by
reports from other centres [26]. They reported a
series of 89 patients treated by a true IRA and 6-
monthly surveillance. Included in this series were 47
patients followed for 10 years, 27 followed for 15
years and 13 followed for 20 years. Only two patients
(2.2%) developed carcinoma, both of which were
Duke's A lesions, and both patients survived. There
are similar reports from other centres [27, 28] show-
ing, that carcinoma develops in up to 6% of cases.

Making recommendations from these contradic-
tory data, particularly at a time when restorative
proctocolectomy is not fully tested, is clearly diffi-
cult. There is no doubt that there is a risk of develop-
ing carcinoma after colectomy and IRA, which
relates to the number of polyps in the rectum and the
presence of coexisting carcinoma. This may also be
related to how much colorectum remains; there may
be a geographic difference. Consequently, there has
been general unease about performing colectomy
and IRA in various countries.

Present Surgical Policy

At present, policy around the world is variable. Most
surgeons still seem content to treat their patients
with colectomy and IRA followed by regular surveil-
lance. An increasing proportion, on the other hand,
is performing restorative proctocolectomy in most of
their patients and certainly on those with severe rec-
tal polyposis. A more rational policy, perhaps, is the
compromise advocated by some surgeons. If the
number of polyps within 15 cm from the anal verge is
less than 20, we perform a colectomy and IRA.
Restorative proctocolectomy is used for patients with
more than 100 rectal polyps. Patients with 20-100
polyps are treated by colectomy and IRA if the mini-
mum time off school is desirable or if the patient can
be relied upon to attend follow-up. All others in this
intermediate group are advised to have a pouch. As
the morbidity of restorative proctocolectomy falls
and more centres gain expertise, we are sure that it
will become the operation of first choice for all
patients with the disease. Until then, operative treat-
ment is likely to be governed by each surgeon's
beliefs and experience coupled with the patient's atti-
tude towards attending 6-monthly rectoscopy as well
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as the views of the patient's family.
In general, there are three options available to sur-

geon seeking to prevent patients with FAP from
dying of colorectal cancer: 
• proctocolectomy with ileostomy
• Colectomy with IRA
• Proctocolectomy with ileoanal reservoir.

The choice of operation should be based on clini-
cal knowledge of the disease process and the fact that
prophylactic colectomy does not necessarily cure the
condition. Other considerations involve the patient's
age and anatomy, the presence or absence of extra-
colic manifestations and the surgeon's expertise.
Over the years, debate has centred on the value of
proctocolectomy and ileostomy with colectomy and
IRA. This debate was further compounded by the
development of the ileal reservoir procedure. Today
it seems obvious that proctocolectomy and ileostomy
should rarely be necessary for patients with FAP and
other polyposis syndromes. Therefore, the debate
now centres on the value of IRA versus proctocolec-
tomy with ileoanal reservoir or restorative procto-
colectomy. It is up to surgeon and the institution as
to whether the approach will be “traditional” (open
surgery), laparoscopically assisted, hand assisted or
completely laparoscopic. Recently [29], many
authors refer to good experiences with the laparo-
scopic approach. It could be safe and effective treat-
ment for selected patients with FAP. As techniques
and instrumentation for laparoscopic colon surgery
are perfected, this procedure will likely become an
appealing option in the management of patients with
FAP

Technique of Colectomy and Colorectal
Anastomosis

This method seem recently mostly accepted

The major concern with colectomy and IRA as a pro-
phylactic surgical option in patients with FAP is the
subsequent risk of rectal cancer. It was easier to rec-
ommend IRA to patients, and many surgeons prefer
this option after the advent of the ileoanal reservoir.
The actual documented risk of dying of cancer of the
rectum subsequent to colectomy and IRA is some-
what small [30]. The risk of developing polyps and
cancer are, of course, higher. It would appear that
proctoscopic surveillance and ablation of polyps that
arise in the rectal segment are possible, but this does
not eliminate fully the risk of rectal cancer. Long-
term follow-up studies demonstrate that develop-
ment of cancer does not always equate with death
from that cancer. IRA is compatible with good func-
tional results. It is a simpler procedure than the

ileoanal reservoir and is usually a one-stage proce-
dure as opposed to the two-stage procedure com-
monly used to construct an ileoanal reservoir. More
recent improvements in surgical technique and skill
suggest that a one-stage ileoanal reservoir without
temporary ileostomy would be an appropriate
option. Refinements in technique achieved in recent
years have improved functional results and
decreased surgical complications of proctocolectomy
and ileoanal reservoir. The ability to perform the
operation as a one-stage procedure makes it an
appropriated option as a contemporary alternative to
IRA. To support use of IRA, there are quality-of-life
(QOL) studies [31]. The authors argue that there
were no differences with respect to health status
between patients in groups of IRA and IAA and that
preference for either procedure cannot be based on
QOL.

Rectal Stump Control after Subtotal Colectomy
and Ileorectal Anastomosis

It is advised that a rectoscopy be conducted every 6
months and eventually to remove polyp remnants by
means of laser, fulguration, photocoagulation or
transanal microsurgery. Lifetime surveillance of the
rectal stump is crucial, as showed in authors from
Ankara [32]. They report a local recurrence 19 years
after IRA. There are some optimistic reports [33] that
colectomy with IRA in FAP is associated with a sig-
nificant reduction in rectal mucosal cell prolifera-
tion. These findings claim reduced risk of rectal can-
cer following this procedure in FAP and are of rele-
vance to the study of environmental versus genetic
control of cell proliferation. 

Conclusion

FAP and other polyposis syndromes are generalised
disorders with ramifications throughout the body.
Early diagnosis by recognition of at-risk individuals
and proctoscopic surveillance is important in pre-
venting cancer. Surgical options now available can
eliminate the risk of colorectal cancer and provide a
good functional outcome without a permanent
ileostomy. Ongoing surveillance programmes are
important because there is still a risk of dying of
extra-colic manifestations of the disorder. Prophy-
lactic colectomy of whatever type does not predict
total cure of the disease. The two most frequent pro-
cedures (IRA and IAA) have been evaluated [34]. The
long-term survival following either approach is simi-
lar: 87% for IRA and 83% for IAA.

Management of these families is best accom-
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plished within the framework of a familial polyposis
registry. In the Czech Republic, there are more than
80 families registered. This allows for better commu-
nication with individual patients and family mem-
bers, for identification of those at risk and for educa-
tion of family members. These family members must
be encouraged to undergo surveillance examinations
so that the condition can be diagnosed early, and sur-
gical intervention can prevent the development of
colorectal cancer.

Interesting developments in the management of
desmoids with medical agents should be further pur-
sued in a prospective fashion in an effort to deter-
mine their true role in management of the condition.
The potential of similar therapeutic agents, such as
Sundilac, to promote regression of colic polyps has
been suggested and requires further prospective
investigation. Sundilac suppositories for patients
with polyps in the rectal stump after IRA also show
some promise. Whether the disappearance of polyps
with the use of Sundilac eliminates the risk of devel-
oping cancer or simply eliminates the polyps is still
undetermined.

There is also uncertainty regarding the manage-
ment of upper gastrointestinal polyps in FAP. Fur-
ther investigation into the local factors that dictate
the development of adenomas in the duodenum and
the polyp-cancer sequence in this area is necessary.
The effect of bile on that sequence of events remains
an important area for further research. The possibil-
ity of medical management of GI polyps is obviously
attractive, and there are some ongoing studies that
are seeking to determine whether medical agents can
influence the development of upper GI polyps in FAP
patients. It is hoped that further research into the
chromosomal abnormality and a distinct blood tests
for this disease are truly forthcoming because these
could eliminate the problem of the unavailability of
blood samples from other family members. The
growth in the number of familial polyposis registries
and the addition of increasing numbers of patients to
them are certainly helpful for patients, their families
and their physicians. The registries give researchers
more long-term follow-up information on the clini-
cal manifestations of the disease and on the results of
medical and surgical treatment.
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Introduction: “To Cut is not to Cure”

The challenge of inflammatory bowel disease (IBD) is
formidable. For the patient, there are the symptoms of
the disease, causing personal suffering and interfer-
ence with physical and social activities. For the clini-
cian, the problems are just as challenging: the patho-
genesis is yet obscure, and the diagnosis, especially
for Crohn’s disease, can prove frustrating, as the dis-
ease may be diffuse and latent in parts of the bowel
that appears normal. The surgeon can be particularly
frustrated by the knowledge that he or she can never
claim to be able to cure the patient’s problem.

The crude recurrence rate of Crohn’s disease was
72% 1 year after surgery and 77% after more than 3
years in a large series of 114 patients reported by Rut-
geerts et al. [1]. Unfortunately, there was a progres-
sively more severe nature of the lesion at the longer
follow-up intervals. Optimal therapy has been
reported to embrace many possibilities: drugs, nutri-
tion, psychology and surgery [1], but surgeons, due
both to their heavy schedule and their “organic”
approach, usually concentrate their efforts on the
selection and execution of the best operative proce-
dure rather than on the psychological and emotional
patterns of patients. For example, restorative procto-
colectomy is considered the gold standard in the sur-
gical treatment of ulcerative colitis, but, surprisingly,
having an ileostomy does not seem to affect patients’
quality of life while having an ileoanal anastomosis
may lead to more anxiety and depression [2].

Can a psychological approach be of any help to the
surgeon in the management of patients with IBD? To
find it out, the surgeon should know whether or not
emotional distress plays a causative role in the onset
of the disease and whether a stressful event may facil-
itate an acute attack. Moreover, the surgeon should be
aware of the role of psychological support, if any, in
the recovery of patients after surgery, especially con-
sidering the high recurrence rate of Crohn’s disease.

The aim of the present chapter is to clarify these
aspects and stimulate surgeons’ interest to consider

and improve the emotional state and psychological
patterns of their patients.

The Sad Story of Angela F.

I was a young surgeon in September 1979 when
Angela F., 28 years old, presented at our Department
of Surgery in Rome with rectal bleeding, diarrhoea
and a diagnosis of ulcerative colitis. As I had a special
interest in colorectal diseases, I was told to take care
of her. She had a course of Salazopyrin and pred-
nisone, we spent hours talking and, fortunately, she
rapidly improved. After a couple of weeks, I had to
leave to attend my first congress in the USA, but I told
her about that only the day before. Her discharge had
been planned for the end of the week, and she was
really better. Nevertheless, when she knew about my
departure, she was very upset, cried and asked me not
to leave her alone. “You will not be alone, Angela”, I
told her. “Older and more expert doctors will take
care of you; don’t worry”. When I came back 10 days
later, I called one of my colleagues from home “What
about Angela?” I asked “A disaster”, he said. “She was
very depressed, did not talk any more had an attack of
toxic megacolon the day after you left. We waited for
a few days; then, as she worsened despite i.v. fluids
and antibiotics, we took her to the theatre: her colon
was perforated and she had diffuse faecal peritonitis.
We did a colectomy with an ileostomy and sent her to
the ICU. But she died after 24 hours”.

That was my first sad, unforgettable experience
with psyche and colitis. Since then, I always take spe-
cial care of both the mental and emotional state of
patients with IBD.

Do Stressful Events and Depressive Mood
Exacerbate IBD?

The answer is: yes, according to many authors, but
there is not a full agreement. North et al. carried out
a prospective study on a consecutive sample of 32
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patients with IBD who had at least one relapse in a 2-
year period after entry into the study. A mean of 2.2
exacerbations was seen per subject during the study
period. Mood changed concurrently with exacerba-
tions of IBD, but no evidence indicated that stressful
life events or depressed mood precipitated exacerba-
tions in this study group [3]. Interestingly, in anoth-
er investigation carried out on a larger series of 107
IBD patients and 60 controls, patients reported a
lower amount of life-event stress than controls but
listed more feelings of being under pressure [4].
Greene et al. found that psychosocial stress con-
tributes to the clinical course of IBD [5] and, more
recently, Mittermaier et al. reported that psychologi-
cal factors such as a depressive mood associated with
anxiety and impaired quality of life may exert a neg-
ative influence on the course of IBD. Therefore,
assessment and management of psychological dis-
tress should be included in clinical treatment of
patients with IBD [6].

According to my experience, very few patients eas-
ily accept being examined and managed by a psy-
chotherapist; therefore, both surgeons and gastroen-
terologists should be prepared to assess the psycho-
logical pattern of their patients by means of appro-
priate tests, among them the Draw-the-Family test,
which may well provide evidence of and objectively
score latent psychodynamic disorders, mainly relat-
ed to family life. This test may be useful in case of
IBD patients and may be separately shown to the psy-
chologist afterwards to obtain more useful comments
on the personality and mood of the examined subject
[7]. An indirect evaluation of psychological reactions
of the IBD patient may be carried out by means of the
so-called Balint group, i.e. periodical meetings
among the clinicians and nurses in charge of the
patient. In this case, staff report to a psychiatrist
patient reactions to treatment and transfer to the
psychiatrist their own emotional distress felt with the
patients on some occasions. We used this method
with satisfactory results when dealing with cancer
and IBD stoma patients [8].

Neurosurgery for Ulcerative Colitis

Half a century ago, in the late 1950s, some neurosur-
geons reported on the treatment of patients with
ulcerative colitis and psychosis with a prefrontal
lobotomy followed by an improvement of their
abdominal symptoms [9]. As a few patients had pro-
found psychological disturbances due to the unde-
sired damage of cerebral pathways, some years later
the technique was refined using a more selective elec-
trocautery approach aimed at dividing part of the
association fibres between the frontal cortex and the

thalamic-hypothalamic system, with better results
[10]. However, whether these results were due to a
spontaneous remission or to the intervention
remained unclear, so the procedure was abandoned.

The Psychosomatic Theory

Among the several hypothesised aetiologies of IBD
(autoimmune, infective, etc.), there is also a psycho-
somatic theory. I report several cases that seem to
support this theory.

I saw patients who started to suffer from ulcerative
colitis after the death of the mother, or a divorce or a
car accident as well as patients whose colitis disap-
peared after retirement from a stressful job. It may
seem anecdotical, but it is well known that there are
very close connections between the central nervous
system (CNS), the autonomic nerves and the so-
called “gut brain”, represented by the intrinsic nerv-
ous system of the bowel devoted to motility, absorp-
tion, secretion, hormonal and immunological
response to endogenous and external stimuli. The
psycho-neuro-endocrine-immune system (PNEI) is
an interactive cybernetic network that regulates
activity of abdominopelvic viscera in health and dis-
ease [11]. As an example, the role of enterochromaf-
fin cells in determining mucosal inflammation has
been recently investigated in the large bowel; they
may be involved in determining both appendicitis
and ulcerative colitis [12].

The rationale of the psychosomatic theory is that,
primarily due to incapacity to express their emo-
tions, patients concentrate negative stressful energies
towards a target organ. Therefore, a holistic (body
and mind, the whole individual) approach is strong-
ly suggested when dealing with patients with IBD.
Should the surgeon just remove the segment of dis-
eased intestine without considering the underlying
disorders of the whole “brain-body” system [13],
another target organ (e.g. the terminal small bowel
that replaced the rectum as a reservoir after restora-
tive proctocolectomy) might well become involved
by the diseased PNEI and would cause further dis-
tress and illness to the patient due to infective, meta-
bolic or immune disorders.

Role of the Family in IBD Patients

“Neuroticism”, depression and anxiety are common
complaints of colitic patients. It is known but not
widely investigated that the family can influence both
onset and course of IBD [14]. However, there is evi-
dence that the patient’s adjustment is more difficult
if family relationships are unstable whereas it is easier
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in case of strong social support [15]. Family life itself
is affected by the course of the IBD patient, as
expressed emotions of family members play a major
role in helping the patient adjust within the commu-
nity [15]. Patients with hostile relatives are likely to
have more recurrences of their colitis when com-
pared with subjects whose family do not show these
high emotional components [16, 17].

The mothers of 72 children and adolescents with
IBD and the mothers of 44 controls with severe ill-
ness (cystic fibrosis) were interviewed. Fifty-one per
cent of IBD mothers had a lifetime history of depres-
sion compared with 41% of controls. More IBD
mothers than controls had a history of suicide
attempts [18]. Twenty families who had children with
IBD and 20 comparison families were studied con-
cerning parental distress. Interestingly, mothers in
the IBD group scored very high on parental distress
whereas fathers did not differ from the comparison
group [19].

Therefore, apparently the mother plays a major
role when compared with the father in the illness of
an IBD son or daughter. However, the following case
report, even if anecdotical, might demonstrate that
also the relationship between a son with IBD and his
father might be important for the course of the dis-
ease.

The Impressive Story of the Peniform Foot of a
Southern Father

Five years ago, I was seeing patients in a small hospi-
tal in the south of Italy, an area with some degree of
social depression, where the father was still the
undisputed chief in most families. In the outpatient
department, I saw a nice young man, 22 years old,
with diarrhoea and rectal bleeding. I thought he
might have ulcerative colitis and, as a routine, I asked
him to draw his family, which I new was quite
numerous. Honestly, the patient looked like a quite
relaxed chap, and I did not suspect any clear psycho-
somatic involvement. However, as the Draw-the-
Family-test may help to provide evidence of some
occult psychological disorder, I decided to ask the
patient to do it. He drew the components of his fam-
ily and put his father in first place, which, in that area
of Italy, as I said, was not surprising at all. Moreover,
the father appeared big and tall, with long feet. The
patient drew himself just beside the father, on his left,
very close to him. Well, nothing remarkable, I must
say. Nevertheless, as I used to do when dealing with
suspected IBD cases, I showed the drawing to our
psychologist when I was back in Rome. She looked at
it and, suddenly, her face changed expression, and
she said: “Have you seen the father’s left foot? It looks

like a big penis!” Well, I must say that I was rather
skeptical about that, and I thought, once again, that
sometimes psychologists and psychiatrists are more
crazy than their patients. “Did you ask him if he has
been a victim of abuse, maybe when he was a child?
Did you ask him deeply about the relationship with
his father?” “Not too much”, I said. “Well, OK, I will
do it, even if I feel that this time you are wrong. It
seems to me a rather happy family”. 

Needless to say, when I saw the patient again after
a month, I talked to him for half an hour in the office,
keeping his relatives (always numerous when you
make consultations in the south) out of the door.
Well, the patient, even though reluctant, admitted
that he had been physically abused by his father for
years and then developed the symptoms of colitis.
Now he had left the family to work in another town
and was feeling much better. So I had used the draw-
ing to allow him to communicate a nonverbal mes-
sage. I advised him to look for  psychological sup-
port, and he markedly improved in a few months.

Do Patients with Crohn’s Disease Differ
Psychologically from Those with Ulcerative Colitis?

According to German authors, the psychological pat-
tern of patients with ulcerative colitis is more uni-
form, older patients with Crohn’s disease appeared
more depressed whereas younger individuals look
more active but have pronounced dependency con-
flicts [20]. North and Alpers reported that Crohn’s
disease, unlike ulcerative colitis, may be statistically
associated with lifetime psychiatric disorders [21]
whereas Porcelli et al. found no significant difference
as far the capacity to express emotions between
ulcerative colitis and Crohn’s disease patients [22].
The same finding, i.e. no significant differences
among the two types of IBD, was reported by others
when looking at the of state anxiety and depression
even if both Crohn’s disease and ulcerative colitis
patients looked more anxious and depressed than
controls [23]. The degree of correlation between psy-
chosocial stress and subsequent increased disease
was found to be higher in patients with Crohn’s dis-
ease than in those with ulcerative colitis [24] whereas
the latter group did worse than Crohn’s subjects
when obsessive-compulsive symptoms were com-
pared in 44 children [25].

Alpers, reviewing the published studies, found
that Crohn’s disease, unlike ulcerative colitis, may be
statistically associated with lifetime psychiatric dis-
orders [21]. In a more recent report, when looking at
depression scores and health-related quality of life,
Guthrie et al. found no difference between Crohn’s
disease and ulcerative colitis patients [26]. As to lev-
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els of anxiety, defensive strategies and self-image,
patients with colonic Crohn’s disease were more
childishly concrete and more alexithymic, i.e. unable
recognise and describe emotions, than patients with
ileocolonic Crohn’s disease.

Response to Stress

A close relationship has been found between ulcera-
tive and Crohn’s colitis and psychological distress.
Patients with active colitis showed higher scores for
psychological distress, obsessive-compulsive symp-
toms, depression, phobic anxiety and psychosis [27].
Why some patients with IBD have long periods of
quiescence whereas others have frequent relapses
remains an enigma: does major stress play a role in
influencing clinical episodes? The results of a
prospective study carried out in 124 IBD patients
seem to support this hypothesis: stress-exposed sub-
jects demonstrated increased risk of clinical episodes
of disease when compared with unexposed subjects
[28]. Therefore, psychological stress may favour
recurrences, and surgeons should be aware of that
when discharging their patients after an operation
for Crohn’s disease.

Generally speaking, psychosomatic disorders, i.e.
the onset of a disease involving the “target” organ, in
this respect colitis, is the most frequent response to a
stressful event or situation, the others being patho-
logical behaviours such as alcoholism or drug
dependence, psychosis, anxiety, depression or, the
most unlikely, a structured cognitive and sensitive
response leading to recovery of bodily and mental
health. The aim of the surgeon, aided by the psychol-
ogist and/or psychiatrist, and, of course, by the gas-
troenterologist, is to make the patient well aware of
his/her “brain–body” global disorder and remove the
“target “organ only when indicated while adequately
treating and modifying the related PNEI pattern, if
altered. Most IBD patients have alexithymia and do
not dream during sleep, or at least they do not
remember their dreams, thus showing that the
unconscious emotions are not likely to be adequate-
ly felt, processed and cleared and therefore might
perhaps trigger a pathological visceral response.

Cause or Just Association? Psychiatric Illness and
IBD

Some confusion has occurred in the past decades on
the psychosomatic aetiology or pathogenesis of IBD.
There is enough evidence that depression or any psy-
chiatric diagnosis is statistically more often associat-
ed with Crohn’s disease than with diabetes, hyper-

tension or cardiac diseases [29] and that emotional
distress may cause exacerbation of IBD, as reported
at the beginning of this chapter with the sad story of
Angela F. Psychiatric illness may precede the onset of
Crohn’s disease, but no significant data have been
reported to strongly support a causative relationship.
Patients with ulcerative colitis have no unusual pre-
disposing factors in the onset of their disease when
compared with matched controls. Also colectomy is
usually followed by a marked improvement in pre-
existing psychiatric illness. Whereas in European
reports there is a tendency to consider psychoneuro-
sis among the aetiological factors underlying IBD,
most American authors feel that anxiety and depres-
sion, despite being frequent in IBD patients, should
not be considered aetiopathogenetic factors but just
psychological reactions to the disease [30]. However,
there is a higher prevalence of psychiatric disorder in
patients with Crohn’s diseases compared with the
normal population, and a small but significant per-
centage of individuals with Crohn’s disease may have
a psychiatric disturbance that predates their medical
illness [31].

Should IBD Patients be Treated by Psychologists
and Psychiatrists?

An Italian study reported that anxiety was signifi-
cantly associated with a higher disease activity and
that it should appropriately evaluated and treated
with the exacerbated symptoms in IBD patients [32].

Depression: How Crohn’s Disease Patients Defend
Themselves 

Depression itself is a mechanism of defence in a per-
son whose quality of life is severely affected by
Crohn’s colitis. The more the patient interacts with
people, deals with his/her job, enjoys – or tries to
enjoy – social life, the more he/she gets frustrated
and suffers, as routine daily activities are prevented
by anal soiling, frequent diarrhoea or abdominal
pain.. Therefore, depression, i.e. refusal to partici-
pate actively in life, introversion and self-confine-
ment to a comfortable jail represented by his/her
own dark bedroom, may represent an apparent pro-
visional solution to “feel safe” and to avoid further
conflicts, at least with the external environment. 

This is especially true for patients classified as
“very poor” or grade 4 in Helzer’s and coworkers’
grading scale of Crohn’s activity index [28]. Instead
of being criticised for clearly manifesting fear of peo-
ple and work, the patient prefers to create a personal,
inviolable safe shell, i.e. to be depressed. After all,
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depression represents a more quiet and respectable
state than spending a day outside desperately looking
for public toilets in which to change dirty sanitary
pads when observed by unknown healthy people.

Is the Psychological Pattern of IBD Patients Unde-
restimated by Colorectal Surgeons?

When Grace et al. [33], in 1951, found that emotion-
al influences can produce changes in the colon
mucosa up to frank ulcerations, both intrinsic nerves
and neurotransmitters in the bowel were either poor-
ly known or fully ignored. In the 1970, Paulley [34]
claimed dramatic improvement of colitic patients by
means of psychotherapy, but Latimer [35], reviewing
20 studies, found that only three of them had used
consecutive cases and therefore criticized Paulley’s
and others’ conclusions that psyche played key role
in IBD. More recently, Kiss and Ferenci [36] reported
that psychotherapy – regardless of how intensive it
might be – has not been proven to cure the underly-
ing biologic disturbance. Therefore, the hope of com-
plete cure by psychotherapy is not warranted. While
improvement and even freedom of all symptoms
may take place, psychotherapy cannot prevent
stress-related response. With increased skepticism
regarding the psychological component, Goligher, in
his book, the Bible of colorectal surgery, reported
that only 14% of his patients considered the relapses
of colitis due to emotional distresses or attended a
psychiatrist, the immunologic theory being the more
accredited to explain the etiology of IBD [37]. Keigh-
ley’s and Williams’ “Surgery of the Anus, Rectum
and Colon” dedicate just a few lines to the topic of
“psyche and colitis” in their extensive chapter on
ulcerative colitis, even admitting that psychological
factors play a role in the mechanism of relapse.
Moreover, there is no mention of psychological
involvement or psychosomatic aetiology in the mod-
ern Beck’s Handbook of Colorectal Surgery [38].

Finally, the topic “psyche and colitis” does not
appear in any issues of Diseases of the Colon and Rec-
tum – the journal with the highest impact on the col-
orectal community – between 1985 and 2005. There-
fore, it is not surprising at all that the role of psycho-
logical and emotional disorders may be either neg-
lected or underestimated by surgeons when dealing
with colitic patients.

The “PNEI-G” System: a Cybernetic Array is Closely
Related to the Bowel

As mentioned above, the PNEI system is a network
strictly related to the controlled organ (the large

bowel in this case) and modulated with feed back by
the effector organ (the large bowel), being itself a site
of nervous, hormonal and immunological output, as
represented in Figure 1. There are nervous, endocrine
and immunologic cells in the intestine.

We may add a “G” to PNEI, as genetic makeup
has been strongly hypothesised to play a pivotal role
on some occasions in IBD patients, e.g. in determin-
ing, together with cytokine production from colonic
T cells, the onset of primary sclerosing cholangitis in
some patients with ulcerative colitis [39]. Moreover,
gastrointestinal (GI) inflammation involves numer-
ous genes, some of which directly modulate the
expression pattern of inflammatory cells [40]. It is
now well established that clinical manifestation of
IBD is determined by a multigenic background: low-
power immunogenic agents can be hyperactivated
by the presence of sterile mycobacterial fragments,
thus allowing sufficient immune response. A disor-
der of this mechanism may be an important aetio-
logical factor in IBD [41]. There are strict connec-
tions among intestinal flora, genetic makeup and the
immune system: the integrity of our “self” is guaran-
teed by the mucosal immune system, and entero-
cytes transport to the lumen immunoglobulin (Ig)A
antibodies, which cover the bowel surface as a pro-
tective film against bacteria and viruses. Disruption
of this balance may cause IBD. Therefore, the con-

Fig. 1. The large bowel controls (and is controlled by) the P
(psycho), N (neuro), E (endocrine) and I (immune) system.
The altered balance between bacteria and cytokine may ini-
tiate the inflammatory bowel disease (IBD) process. IBD
patients need a holistic approach, taking care of the whole
psyche-body-enteric nervous system
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nections between this protective system and the
nervous system is of paramount importance in
determining the role of psychiatric illness in the IBD
process.

There is an impact of mind, central nervous sys-
tem and neuromodulation on the overly active
immune response in the intestinal mucosa, which
may initiate IBD, and the degree to which
mind–body influences and stress impact levels of
local inflammation deserves closer attention by the
clinician [42].

Enteric Nervous System: the Brain of the Gut

Our immune system is closely related to the axis gut-
brain through the enteric nervous system (ENS).
Nerves from both the brain and the spinal cord of our
colitic or potentially colitic patients interact with
structures and substances situated and produced in
the bowel wall in both health and in disease. What we
feel and what we think, what we hope and what we
fear, is communicated to the above-mentioned
enteric immune and nervous system and vice versa
through the transport of cranial sensation. The ENS
consists of hundreds of millions of neurons of four
types , each with a specific function. Motor neurons,
impinging the bowel muscular layers and the vessels;
secretory neurons, triggering exocrine and endocrine
functions; interneurons, deputed to the connection
among nerve fibres; and sensory neurons, whose den-
drites are in the bowel wall originating from neurons
in the sacral ganglia and carrying cranial sensation.
From a biochemical point of view, the intrinsic gut
nerves are of five types: cholinergic, adrenergic, sero-
toninergic, gamma-amino-butyric-acid (GABA)ergic
and peptidergic – the last being the larger group. A
wide variety of peptides have been identified as neu-
rotransmitters in the enteric nervous system [43].

John Furness is an Australian. He was rather
young and enthusiastic, had a reddish curly hair, and
when I met him in Adelaide, he took me to visit
Flinders University, surrounded by olive trees, on the
top of the hill close to the town, which was lying
beautifully at the edge of the ocean, like most Aus-
tralian cities. Marcello Costa left Turin and joined
him to carry out outstanding research on intestinal
peristalsis. I met him in Rome a few years later when
he joined the editorial board of our journal, Tech-
niques in Coloproctology. At that time, I was working
with bioengineers and physiologists on a mathemat-
ical model of intestinal motor activity in the rabbit
colon in vitro [44].

ENS plays a major role in regulation of secretion,
motility, immune function and inflammation in the
small and large bowel. Alterations of this regulation

are likely to cause GI symptoms in various condi-
tions, including IBD. The immune system and the
ENS are integrated in the gut. Galen stated in the sec-
ond century AD that the emotional state of an indi-
vidual can cause and, in some case, relieve disease.
Immune system alteration was documented in
patients suffering from stress, and animals subjected
to profound severe stress suffered from immune dis-
turbances such atrophy of lymph nodes and conse-
quently developed intestinal ulcers. 

Psychological stress influence immune function,
and it has been demonstrated that lymphoid tissue is
directly innervated. Secretory products of the
immune system, which include interleukins and neu-
ropeptides, may also influence the neuroendocrine
system. Communication between the two systems is
therefore bidirectional [45]. Lymphocyte function is
altered by ENS neuropeptides, such as somatostatin.
Conversely, endocrine products of the immune sys-
tem, such interleukin (IL)-1, have an effect on the gut.
In IBD, vasoactive intestinal polypeptide (VIP)ergic
neurons are prominent immunohistochemically, and
concentrations of rectal mucosal VIP are elevated
[46]. Patients with IBD have elevated circulating and
mucosal cytokine production [47]. Lymphokines and
immunotransmitters seem to transfer information
from the immune centres to the brain [48].

Put together, these findings suggest, but do not
prove, that the pathophysiology of IBD may be relat-
ed to alterations in immune ENS and gut–brain inter-
actions, resulting in inflammation and diarrhoea
[49]. Further clarification of the underlying patho-
physiologic derangements offer hope for specific
therapeutic intervention focused on the PNEI-G sys-
tem [50].

What the Surgeon Should Really Know

The large bowel of the IBD patient is not an isolated
organ (as was our rabbit colon in vitro) but is strict-
ly connected to the PNEI-G system via reciprocal
interactions. Therefore, if the surgeon wants to cure
the patients and not simply “repair” his/her colon
and see him or her “broken” again after a short while,
the surgeon must take into consideration this entire
complex system. This is called a holistic approach,
which usually is not taught at university. The har-
monic balance among intrinsic and extrinsic nerves,
brain, immunoendocrine system, intestinal flora and
genetic pattern, all connected through neurotrans-
mitters and other substances, maintain homeostasis
of the patient. A localised failure of this complex sys-
tem may favour the onset of IBD. The so-called
brain–gut system, when altered, may trigger psychi-
atric illness, and vice versa.
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Complete understanding of this system is difficult
because it is based on a number of complex mecha-
nisms involving both structures and substances,
which are not yet well known. Among them are ener-
gy and emotions. A better understanding of such
mechanisms may assist physicians in identifying par-
ticular subsets of patients who may respond to novel
forms of adjunctive treatments for IBD, including
hypnosis and meditation. At present, there is evi-
dence to suggest that cognitive behavioural psycho-
logical group treatment for outpatients is a feasible
and effective approach for the reduction of psycho-
logical distress in IBD patients [50]. In conclusion,
trying to answer the questions asked in the introduc-
tion on the basis of scientific evidence:
– NO, it is unlikely that emotional distress causes

IBD (the father with the penile foot might not him-
self have caused ulcerative colitis by abusing his
son), but a significant proportion of Crohn’s
patients have psychiatric disturbances before the
onset of their disease. On the other hand, IBD fre-
quently causes major psychological disorders in
the first year of the disease.

– YES, stressful events can exacerbate the course of
IBD by precipitating an acute attack (the emotion-
al distress due to my sudden departure to the US
might have caused the toxic megacolon of poor
Angela F.).

– YES, family and social problems may well worsen
the prognosis of a patient with IBD. Therefore, cli-
nicians should take care not only of the in-hospi-
tal postoperative course but also of the patient’s
social and family life after discharge from the hos-
pital.

– YES, depression is more likely to affect a patient
with Crohn’s disease rather than a patient with
another medical disease. Patients with Crohn’s
disease, unlike those with ulcerative colitis, have
lifetime psychiatric disorders, and stress may
influence their recurrence rate.

And finally:
– YES, the psychotherapist may well help the sur-

geon to improve the prognosis of patients with
IBD.
As quite a few patients refuse psychiatric consulta-

tion, the surgeon needs to know how to approach the
IBD patient from a psychological and emotional
point of view, if he or she is keen to improve the
results of surgery.
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Introduction

Inflammatory bowel diseases (IBD), which appear
mainly in the form of ulcerative colitis (UC) and
Crohn’s disease (CD), represent complex disorders
as documented by the wide variations found in clini-
cal practice. IBD has an impressive impact on
patients and society because the presentation of the
disease occurs in the majority of cases at a young age
and, depending on its chronic evolution, has the
potential of causing lifelong ill health.

Patients suffering from this disease present symp-
toms and clinical situations often embarrassing and
having deep impact on their quality of life. Consider-
ing the young age of this patient population and the
long duration of the disease, the problem of adequate
medical management has crucial relevance. Conse-
quently, we realised an interdisciplinary IBD Unit in
our hospital with the aim of improving our clinical
results and developing closer and stronger contact
with the patients.

The medical strategy should always take in
account some critical points such as the type of the
disease, the severity and extent, the clinical response
and tolerance of drugs and the follow-up in terms of
monitoring the quality of life and preventing possible
complications.

Diagnosis of IBD

This is often not a simple issue. The classical clinical
pattern is well known, but the symptoms are not so
clear and the differential diagnosis includes infective
diarrhoeas, drugs intolerance, haematological dis-
eases and neoplasia. Once the diagnosis of IBD is
clear, we have to remember, before starting with
therapy, that 50% of relapses are associated with
pathogens. Moreover, the radiologist, the endo-
scopist and the pathologist should have detailed
information about the clinical situation, so that they
can make every effort to get the right diagnosis. That
means that special attention and training in this dis-

ease is required for any specialist involved in the
diagnostic process.

Ulcerative Colitis

Proctitis affects approximately 30% of patients at
presentation and later spreading to a more proximal
extent is possible in about 40% of cases. The main-
stay of treatment is topical administration of
mesalazine or steroids. The topical or oral route is
sometimes insufficient with the frustrating problem
of a proctitis unresponsive to medical therapy. In the
non-responders, rectal bismuth preparations [1] and
arsenical suppositories [2] seem to be effective and
safe, but about 5% of the cases need total colectomy
because of impaired quality of life [3].

Left-sided and pan-colitis are usually well man-
aged with the standard regimens of steroids and
mesalazine, but attention has to be paid to the
patients who develop resistance or dependence of
steroids. The gastroenterologist and the surgeon
should very carefully consider the possible options,
particularly in cases of severe, unresponsive or ful-
minant colitis in which the lack of clinical improve-
ment within the first week of medical therapy repre-
sents an indication for colectomy. This observation is
even stronger in patients with toxic dilation of the
colon-in this case colectomy is mandatory in the
absence of response within 24 h [4].

In all these situations we should always bear in
mind a comprehensive view of the life of our patients
in terms of severity of symptoms, safety of the cur-
rent therapy, drug toxicity, safety of surgical proce-
dure and quality of life expectancy. As David Sachar
said some years ago “we too readily accept as a crite-
rion of success the ability to keep patients out of sur-
gery. Somehow the internists tend to view surgery as
a last resort or as indication of failure of medical
therapy. In adopting such an attitude we render our
patients a terrible disservice.”

Interdisciplinary Management of Inflammatory Bowel
Diseases

Michele Comberlato, Federico Martin
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Crohn’s Disease

Given the complexity and heterogeneity of the dis-
ease and the different options for combining therapy,
it is unlikely that sufficient controlled trials will ever
be conducted to provide evidence for the best treat-
ment for every clinical scenario. In many patients,
several therapeutic options may represent valid alter-
natives. In this field, as in many others, patient pref-
erence should be an important factor in determining
the choice of therapy. All physicians need to be aware
that smoking is the most important risk factor statis-
tically associated with Crohn’s disease, with higher
relapse rates following surgical resections and a
greater risk of perforating disease [5, 6]. In a patient
with a classical clinical ileal/colonic manifestation,
there are many valid options including antibiotics,
steroids, immunosuppressives, enteral nutrition and
surgery.

A typical ileitis with poor response to medical
therapy, and consequently poor quality of life for the
patient, is a clear and unquestionable indication for
surgery. On the other hand, a patient with multiple
ileal localisations of the disease has to be conserva-
tively managed for as long as possible.

In any severe situation, we should consider the
great impact of the quality of nutrition on the state of
the intestinal wall. Enteral nutrition employed as the
only source of feeding is an effective therapy for
Crohn’s disease and its mechanism of action,
although poorly understood, consists of an
immunomodulatory procedure on the bowel
mucosa, which consequently effects the bacterial
flora. An elemental or polymeric diet is equally effec-
tive [7, 8].

Perineal disease occurs in up to one third of
patients with Crohn’s disease, impacting differently
according to the different clinical phenotypes: ileal
CD 12%, ileo-cecal CD 15%, colonic CD 41%, col-
orectal CD 92% [9]. The medical management of per-
ineal disease has been absolutely unsatisfactory with
poor results in the short as well as in the long term.
The availability of infliximab made it possible to
greatly improve our results, which were even better
when infliximab was associated with local non-inva-
sive surgery such as drainage of fluid collection, fis-
tulotomy or application of setons [10].

Topics on IBD

Fecundity and Pregnancy

Women with UC and CD are known to have fecundi-
ty and pregnancy equal to that of the general popula-

tion [11, 12], but they are worried about the risks to
the newborn in terms of damage by drugs or by the
illness itself. The medical staff plays a very crucial
role in informing and encouraging women with IBD,
explaining the safety of the drugs employed and the
general risks regarding pregnancy for healthy
women.

In comparison with the general population,
women in remission under azatioprine have no
impairment, either in fecundity or in the capability of
having a regular pregnancy without particular risks.
In women who underwent restorative proctocolecto-
my with ileo pouch-anal anastomosis (IPAA), partu-
rition is normal and IPAA function is not damaged
[13]. However, there are reports in the literature that
give advice about the critical risk of infertility after
IPAA including a decrease of potential fertility up to
80% [14, 15]. Our female patients should be correctly
and tactfully informed about this possible complica-
tion, due in most cases to a tubal occlusion from
adhesive disease. Would a more diffuse laparoscopic
approach ameliorate this data?

Pouchitis

Pouchitis seldom occurs after IPAA and is usually
easily resolved with topical therapy and antibiotics,
but doubts should arise in case of poor response and
a tendency to chronicity. IPAA fails in 8% of patients
with evident differences in the different groups:
6.5–19% in indeterminate colitis, 15–43% in CD and
1.4–8% in UC [16–18]. Only close collaboration
between the gastroenterologist and the surgeon dur-
ing the follow-up of pouchitis can evaluate the results
of conservative therapy and decide the right time for
revision of the pouch, which shows good clinical out-
come in up to two thirds of patients [19, 20].

Surveillance for Dysplasia and Cancer

The clinical heterogeneity of IBD is reflected in the
heterogeneity in the macro and microscopic feature
and makes cancer surveillance in this population
much more challenging than in the general popula-
tion. IBD associated risk factors for colorectal cancer
are well known and this is the reason why any patient
with a history of extensive disease, whether UC or
CD, of more than 10 years must undergo a complete
colonoscopy with multiple biopsies every 2 years.
Any dubious situation should be carefully discussed
by the gastroenterologist, the surgeon and the
pathologist and the maximal alert in case of dysplasia
or cancer on flat inflamed mucosa should be given.

In the past, the more crucial issue was the signifi-
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cance of dysplasia in endoscopically visible lesions
(Dysplasia Associated Lesion or Mass) with high rates
of carcinoma when these patients underwent colecto-
my. In more recent data, about 10 surveillance pro-
grams reported findings of carcinoma in 17 out of 40
(43%) colectomies performed with an indication of
DALM [21]. However, not all polypoid lesions with
dysplasia carry the same significance for IBD patients.
Some polyps can be snared like adenomas unrelated
to colitis, particularly if they arise in a segment of the
colon not involved in inflammation, and can be man-
aged like polyps in the general population [22].

The dysplasia encountered in an adenoma or in
chronic inflammation is quite identical and so we
have no reliable means of differentiating between
them in regards to our decision. A well-conducted
study tried to answer this question and concluded
that no adverse outcomes resulted after endoscopic
removal of 70 polyps (three with high-grade non-
invasive dysplasia) from 48 IBD patients in a mean
follow-up time of 4.1 years [23].

The best way to manage dysplasia and colorectal
cancer is via a surveillance program; however, in this
case the patients have to be correctly and clearly
informed that dysplasia and cancer can still arise
despite the program of close observation and the
skilfulness of the medical staff [24]. In our opinion,
the development of dysplasia itself in a surveillance
program is not enough in itself to advise patients to
undergo colectomy. Situations are different and, as
mentioned before, even a severe dysplasia in an ade-
nomatous polyp not related to inflammatory disease,
could be optimally managed with a radical polypec-
tomy. As always in this context, such a decision of
course requires that the gastroenterologist, surgeon
and pathologist develop a decision-making protocol
through which information about the patient, specific
literature data, personal experience and skills are
clearly shared and accepted.

Intestinal Strictures

Intestinal fibrostenosis is a debilitating complication;
even in this era of potent biologic therapies, the
mechanisms promoting the underlying fibrosis in
IBD are still misunderstood. From a conservative
point of view, the target of therapy in this field is
TGFb and its intracellular mediators (SMAD pro-
teins) and, theoretically, interleukin 10 could be the
ideal cytokine to be used in IBD, since it has been
proven to be a potent anti-inflammatory and anti-
fibrogenic agent. Nevertheless, clinical data about IL-
10, antibodies against TGFb and SMAD proteins, Ca2+

blocking and cyclic nucleotides to modulate collagen
production gave no results.

Drugs are useful in reducing the inflammatory
component of the stricture, but once the fibrosis has
scared the lumen, there are only two options: endo-
scopic balloon dilation or surgical intervention,
which means either strictureplasty or resection.

Endoscopic balloon dilation has been proven to be
very effective, safe and repeatable when used in short
and anastomotic strictures. A recent trial on endo-
scopic management of CD upper and lower strictures
in association with local steroid injection had very
good results: technical success (ability of the scope to
pass the stenosis) of 29 dilations on 17 patients was
96.5%, the long-term success (mean follow-up
18.8 months, 5–50) was 70% if the dilation
was<15 mm and 68.4% for dilations >15 mm. The
recurrence rate in the group with steroid injection
was 10 and 31.3% in patients who only received dila-
tion. The long-term success rate was 76.5% with a
10% complication rate, with no mortality [25].

As in other critical situations, the decision of what
to do should be shared with the patient; repeat endo-
scopic dilation is of course a valid and safe option
and the length of the symptom-free interval will be
the main parameter used to decide between conser-
vative management and surgery.

Prevention of Post-Operative Relapse

The 5-aminosalicylates remain the most controver-
sial agents in the maintenance of remission of
Crohn’s disease. Several studies and a recent meta-
analysis have shown no significant benefit in com-
parison to placebo, but the meta-analysis suggested a
potential role in patients with surgically induced
remission, where mesalazine lowered the risk of
relapse by 13% [26]. These general data were better
clarified in a randomised study in which 5-ASA
gained a significant reduction in relapse rate in post-
operative prophylaxis in a subgroup of patients with
limited ileal disease [27]. Therefore, while waiting for
confirmation data, our team routinely treats resected
patients for ileal CD.

The Patient’s Point of View

The patient’s point of view is a very crucial issue in
regard to patients who suffer from IBD. The majority
of newly diagnosed cases are between 18 and 35 years
of age and, considering the peculiar characteristics of
the disease, it is fundamental that any doctors
involved in the management of the patient establish,
maintain and improve on a long-term doctor–patient
relationship.

The diagnosis of IBD has a profound impact on the
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lives of patients, so any physician notifying the
patient should be aware of this impact, be able to han-
dle a variety of reactions of the patient, and be sure to
leave the patient with a sense that they are not going
to have to go through the challenges of IBD alone [28].

The characteristics of the disease must be
explained as well as the medical options and even the
chance of possible surgery. A recent UK study out-
lined the key issues that concern IBD patients:
– Fear of incontinence when using public transport,

shopping, vacationing and when at work.
– Fear of hospitals and treatment.
– Fear of cancer.
– Effects on employment including limitations in

regards to types of jobs and promotion prospects
– Effects on holiday medical and life insurance.
– Guilt because of the effects of the above problems

on the family.
– Anxiety and sense of isolation.

Regarding these considerations, the multidiscipli-
narity organisation of the management program
should be made clear to the patient. Previously
healthy young patients who seldom saw a physician
find themselves in a situation where they are sur-
rounded by many doctors and, therefore, they
absolutely need a primary care figure who can medi-
ate with others, discuss and explain any proposal
offered by different specialists and coordinate the
work of the entire group.

IBD group support services are very helpful for
patients with severe disease in providing practical
information, sharing concerns and personal fears
and acquiring, step by step, the balance necessary to
enjoy a good life in spite of IBD. 
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Introduction

Colorectal carcinoma (CRC) represents a clinical and
epidemiological relevant illness due to problems of
acquiring an early diagnosis and the fact that it is a
major cause of mortality worldwide and accounts for
nearly 4% of all deaths in Western countries [1, 2].
Nearly 90% of CRC is the final result of a step-by-step
progression from the normal mucosa to adenoma-
tous polyps and finally to dysplasia and adenocarci-
noma. The biological evolution takes many years and
should allow enough time for early diagnosis and
therapy, as it is widely accepted that endoscopic/sur-
gical polypectomy prevents the otherwise natural
progression to carcinoma.

The two major forms of hereditary CRC, which are
quite different, include the hereditary non-polyposis
colorectal cancer (HNPCC) and the familial adeno-
matous polyposis (FAP), which represents 5–10% of
the total number of cases of CRC. Familial adenoma-
tous polyposis is a troublesome autosomal dominant
disease that evolves quietly until clinical manifesta-
tions appear, which means that the development of
innumerable adenomatous polyps start to develop at
puberty and gradually increase their growth to
involve the whole colon at adulthood. The manage-
ment of FAP represents a challenge for gastroen-
terologists and surgeons in terms of history of the
disease, evaluation of the clinical pattern, therapeutic
options, follow up and chemoprevention of relapses.

History of the Disease

As mentioned before, FAP is a hereditary autosomal
dominant disease and the responsible gene is the
APC gene, a quite large gene located on chromosome
5q21, of which there are more than 1400 described
mutations [3, 4]. The APC mutation is inherited as a
germline mutation from the affected parent, but ade-
nomas start their uncontrolled growth only when the
second allele has mutated or is inactivated. The
coded APC protein plays a critical role in the difficult

balance between healthy and diseased cells, since it is
responsible for tumour suppression, cellular prolif-
eration, regular differentiation, migration and apop-
tosis [5].

This multifactorial regulation produces many
extremely different clinical features and the main dif-
ficulty lies in relating a peculiar disease to a multifac-
torial genetic disease. Most likely, before the APC
gene was identified, many syndromes were known:
Turcot’s syndrome (FAP, neoplasia of central nerv-
ous system); Gardner’s syndrome (intestinal polyps,
multiple osteomata, cysts, desmoid tumours, gastro-
duodenal polyps, mesenteric fibromatosis, lymphoid
hyperplasia of the distal ileum, ileal adenomas and
dental abnormalities); Cronkite-Canada syndrome
(gastrointestinal polyps, skin hyperpigmentation,
nail dystrophy and alopecia) and attenuated FAP
(<100 intestinal polyps, primarily located in the right
colon) [6, 7], which now simply reflect different loca-
tions of mutations along the gene.

A recent study in the UK examined 614 families
recorded in six regional registries regarding polypo-
sis and identified 111 family clusters as having nei-
ther the dominant transmission nor evidence of APC
mutation. Molecular genetic tests showed the pres-
ence of a biallelic mutation in the MYH gene [8] in 25
families.

The MYH gene is responsible for base excision
repair mechanisms and its mutations have been
shown to produce an autosomal recessive trait
expressed by multiple colorectal adenomas and relat-
ed high risk of colorectal cancer [9,10]. Now we know
that FAP can be transmitted not only as an autosomal
dominant disease but also as an autosomal recessive
trait, a situation that requires a change in how the
physicians regard FAP, in genetic counselling, testing
and surveillance.

Clinical Features

The core of the clinical and diagnostic problem is the
nature of APC gene itself. The APC gene is a germline
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mutation, which means there is a wide possibility
that the mutation will find expression not only in
intestinal but also in extra-intestinal sites including
the thyroid, pancreas and duodenum, adrenal glands
and liver. Such variability in clinical manifestation of
the same genetic disorder represents real problems
for physicians in terms of the right initial diagnosis,
therapeutic options, follow-up and need for accurate
clinical surveillance of the relatives.

The classical intestinal syndrome has a specific
and more or less severe pattern including intestinal
bleeding, abdominal pain, diarrhoea, mucous dis-
charge. A patient reporting these symptoms usually
refers to the family doctor and then will be sent to a
gastrointestinal unit for a visit or colonoscopy. What
a surprise for the endoscopist and for the patient as
well in discovering hundreds of polyps along the
colon.

The presence of a hypercatabolic balance with
weight loss, anaemia and intestinal obstruction
makes the development of a neoplasia suspicious and
approximately 25% of patients present colorectal
cancer at first diagnosis [11]. Moreover, the risk of
developing a CRC is directly related to the number of
polyps [12]. The first point at this time is to be aware
of the peculiar genetic pathology and of the wide dis-
play of clinical features and to create a task force
involving all the needed specialists–the pathologist,
the gastroenterologist, the surgeon, the radiologist
and the geneticist–in the management of the patient.

While waiting for molecular genetic tests, which
need months to be completed, the patient should
undergo a full diagnostic program to detect or
exclude other clinical relevant diseases, due to the
wide clinical expression of the genetic alteration.
Genetic testing is the sole and most efficient proce-
dure for discovering gene carriers in a suspected FAP
patient and in the relatives. Once a distinct mutation
is recognised in a subject, the linkage analysis on
chromosome 5 has an accuracy of 70–90% [13].

Screening colonoscopy in patients known as carri-
ers of an APC mutation should start at the age of
10–12 years and in the risk population of 15 years of
age, with colonoscopic follow up every year between
15–26 years of age, every second year from
26–35 years of age and then every 3 years [14]. In
spite of the lack of a clear, validated diagnostic pro-
tocol, all patients should undergo an upper tract
endoscopy with forward- and side-viewing instru-
ments.

Duodenal polyps are found in the majority of
polyposis patients and may lead to carcinoma devel-
opment. An endoscopic and histological classifica-
tion for the evaluation of the severity of duodenal
adenomatosis was published in 1998 and has become
the gold standard in several subsequent studies [15].

As in the colon, duodenal and ampullary polyps have
to be resected, either endoscopically or surgically,
and then regular scheduled follow-ups have to start,
based on the histology of the removed polyps. Carci-
noma of the duodenum, ampulla of Vater or pan-
creas have been strongly associated with Gardner’s
syndrome and a research at St. Mark’s Hospital doc-
umented a 12% incidence of periampullary cancer in
a series of patients 5 years after colonoscopy [16].
That means that every patient should undergo fre-
quent upper gastrointestinal endoscopies yearly, a
full clinical examination and many other examina-
tions because of the risk of developing diseases in
extra-colonic sites.

Mesenteric fibrosis and desmoid tumours are
often severe complications of FAP with a reported
incidence of 3.5–5.7% between 1 and 3 years after
colectomy [17]. Desmoid tumours usually arise in the
abdominal cavity, in the retroperitoneum or in the
abdominal incision; extensive small bowel and uri-
nary resections are often needed to resolve complica-
tions usually secondary to intestinal or vascular
occlusion [18, 19]. Epidermal cysts are common
benign findings, but seldom appear before puberty,
so an early diagnosis could represent a warning for
the physician to proceed with further evaluations for
gastrointestinal polyps [20].

Sites for osteomas are typically found in the
mandibula and skull and may be the only extra-
colonic manifestation of the disease [21, 22]. Annual
examinations should screen the thyroid and liver
because of the risk of neoplasia. Lastly, the presence of
ocular alteration as asymptomatic pigmented fundic
lesions are reported in more than 90% of FAP and
Gardner’s patients. The congenital hypertrophy of the
retinal pigmented epithelium, when present in the rel-
atives, is almost 100% predictive of FAP (Table 1)
[6, 7].

So the familial adenomatous polyposis is much
more than a disease of the bowel and a very close
cooperation between different physicians is neces-
sary to ensure that our patients receive the best
chances for an early and correct diagnosis, the best
possible management and an optimal follow-up.

Management

Up to now, surgery is the only effective therapy for
removing all the polyps and preventing the inevitable
progression to cancer. The general recommendation
is that prophylactic colectomy is advisable by the late
teens in patients with a sure diagnosis of FAP [5].
There are currently three surgical options including:
(1) restorative proctocolectomy with ileal pouch anal
anastomosis (RPC/IPAA) with mucosectomy, (2)
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RPC/IPAA using the double staple technique and (3)
colectomy with ileo-rectal anastomosis (IRA). A
fourth option, a proctocolectomy with permanent
ileostomy, can only be considered in the few cases in
which an RPC/IPAA or an IRA is contraindicated.

An RPC/IPAA with mucosectomy has the advan-
tage of removing the entire colon, that means all the
polyps, and taking away the anal mucosa with mini-
mal remaining risk of developing colorectal cancer.
In spite of the obvious technical problems, restora-
tive proctocolectomy with IPAA and mucosectomy
has been the preferred approach at the Mayo Clinic
with a low reported post-operative complication rate
and satisfactory functional results [23, 24].

As a critical comment on these results, some
authors argue that islands of rectal mucosa might be
retained even with mucosectomy, in other words the
risk of developing new polyps is reduced, but not
eliminated [25, 26]. The alterative double-stapling
technique performed at the Cleveland Clinic offers a
better functional outcome, but also presents a 28%
increase in the development of adenomas in the tran-
sitional zone [27].

A total colectomy with ileo-rectal anastomosis
could offer better compliance, but needs a very care-
ful surveillance program. It is usually offered to
young patients with partial rectal sparing and less
than 20 rectal polyps. As in other critical patient 
populations, like the IBD patients, surgical manage-
ment should be tailored to the different patients.

A review at Mount Sinai Medical Center docu-
mented the rise of rectal cancer at a mean follow-up of
13 years in 25% of patients with ileo-rectal anastomo-
sis. They concluded that proctocolectomy with ileo-
anal pouch should be the preferred surgical option,
which is in agreement with other authors [28, 29].

Medical Management

Prophylactic resection of target organs is usually per-
formed as treatment for familial tumours. However,
it should be preferable in preventing the develop-

ment of tumours thereby ensuring a better function-
al result for the patient and a better quality of life.
Although cancer prevention has been a matter of
debate for many years, an effective and safe strategy
has not yet been established. Since the first report by
Kudo about the ability of indomethacin in preventing
chemically induced colon cancer in rats [30], many
authors reported the low incidence of CRC in people
taking aspirin for a long time [31, 32]. In 1983, Wad-
dell and Loughry observed a significant reduction in
rectal polyps in four patients with FAP who took
NSAIDs on a regular basis for pain relief [33].

Successive studies reported that sulindac decreas-
es polyps in FAP and that cyclooxygenase 2 (COX-2),
which is not expressed in normal mucosa, is largely
expressed in colonic adenomas and cancerous tissue
[34, 35] with a large amount of proneoplastic effects
such as resistance to apoptosis via an increased level
of the Bcl-2 protein [36], increased cell migration and
invasion due to an over-expression of metallopro-
teinases [37] and increased levels of angiogenic fac-
tors [38].

This data promoted a lot of interest about the ther-
apeutic use of the new generation of the COX-2
inhibitors, which are more effective and clinically
safer in comparison with other NSAIDS. Recent stud-
ies have noted the role of the COX-2 inhibitors pre-
senting evidence of its abilities in reducing the
amount and size of polyps, preventing the occur-
rence/recurrence of colorectal adenomas and cancer
and counter-regulating angiogenesis in CRC liver
metastases [39-41]. Therefore, once the efficacy of the
COX-2 inhibitors is verified, what then should be the
role of medical therapy in this complex disease?

There is no doubt about the supremacy of surgery
as the only effective option for treating patients with
FAP in a radical way. However, considering the risk
of tumour should the relatives be diagnosed as carri-
ers of a high-risk mutation, and the risk of new ade-
nomas in the rectum should an ileo-rectal anasto-
moses be performed, anti-COX-2 drugs represent a
good therapeutic option, but clinical data do not
authorise their wide use outside of clinical trials.

Table 1. FAP: associated benign and malign lesions (modified from [5])

Neoplastic lesions Non-neoplastic lesions

Duodenal polyps/tumour (5–11%) Osteomas
Pancreatic tumour (2%) Desmoid tumours
Thyroid cancer (2%) Duodenal, jejunal, ileal polyps
Brain, medulloblastoma (<1%) Gastric adenomas
Hepatoblastoma (0.7% of children <5 years) Ocular fundic lesions

Epidermoid cysts
Radiopaque jaw lesions
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In spite of all that, the efficacy shown in previous
studies using sulindac was not confirmed and the
National Cancer Institute in the United States is cur-
rently enrolling patients with FAP for a new clinical
study of a combination therapy with celecoxib,
eflorinithine (an ornithine decarboxylase inhibitor)
or a placebo [42].

Surveillance Protocol

As far as the post-surgical surveillance program is
concerned, there are no approved guide lines, so the
following considerations are based on data taken
from the literature.

Ileo-Rectal Anastomosis

In patients not protected by prophylactic therapy or
by a surveillance program, the incidence of cancer is
7% and 23–37% after 10 and 20 years respectively,
with a risk of secondary proctectomy at 70% 40 years
after initial surgery [43]. An endoscopy should be
performed 6 months after surgery and then every
year, and every single polyp should be resected or
destroyed with laser or APC coagulation.

Ileo-Anal Anastomosis

Data from literature report a 13 and 50% persistence
of residual rectal mucosa in manual and mechanical
anastomosis, respectively [44], with an ongoing risk
for new adenomas and cancer also in the pouch
where polyps can arise in 30–60% of patients, in rela-
tion to the endoscopic technique with or without
staining [45]. As in other fields, the literature in this
field also lacks validated data and in our opinion we
confirm the above recommendations about ileo-rec-
tal anastomosis.

Upper Digestive Tract and Small Bowel

As mentioned before, adenomas can also develop in
the upper digestive tract and the general risk of an
adenocarcinoma developing in these sites is 300
times higher than in the general population. Surveil-
lance should start very early in life at 20 years, and
full endoscopic examination has to be performed at
an interval of 6 months to 1 year, depending on the
amount of polyposis. Exams should be performed
with forward and side-view instruments in an
attempt to enhance the diagnostic power, and with a
liberal use of endoscopic staining.

The Spiegelman’s classification has defined four
stages according to the number of polyps, size, histo-
logical pattern (tubular or villous) and degree of dys-
plasia [15]. The presence of multiple small adenomas
is not an indication for therapy, but the development
of invasive cancer in the submucosa indicates a clear
need for surgical resection. Because of the variety of
clinical patterns of the disease, which causes over 
500 000 deaths annually all over the world, looking at
FAP is like looking in a kaleidoscope. The key to the
problem is to better understand the complex mecha-
nisms that promote colon carcinogenesis so that we
can better target the diagnostic and therapeutic pro-
tocols.
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Introduction

Indeterminate colitis (IC) is a definition first pro-
posed by Kent in 1970 [1] for some features of both
ulcerative colitis (UC) and Crohn’s Disease (CD)
found in patients’ colonic surgical specimen. Some
years later, Morson [2] proposed the term “unclassi-
fied colitis”, describing surgical specimen of patients
operated for acute fulminant colitis with suspicion of
CD or UC but equivocal pathology. Thus, originally,
the term IC was a pure histopathologic diagnosis. It
would still probably represent a strictly academic
argument if total proctocolectomy with ileal pouch-
anal anastomosis (IPAA) did not obtain such a wide
popularity for the treatment of UC. 

The need for preoperative differential diagnosis
between UC and CD is essential to the surgeon since
different surgical procedures are indicated in the two
entities. In fact, patients with CD submitted to IPAA
appear to have a significantly higher rate of pouch
failure and long-term complications than those with
UC. In recent years, the term IC has become a clini-
copathologic diagnosis, and it has been applied to
include all those cases with endoscopic, radiographic
and histologic signs of inflammatory bowel disease
(IBD) confined to the colon but “without fulfillment
of diagnostic criteria for UC and CD” [3]. Many
reports show how, despite many clinical investiga-
tions performed by expert teams, a considerable rate
of IC patients continue to be classified as IC after
long-term follow-up [4–7]. It is still not clear, then,
whether IC is only a temporary diagnosis, a kind of
“colitis in evolution” [8], or represents itself a disease
entity.

Incidence

Stewenius et al. [9] found an annual incidence of 1.6
cases per 100,000 population compared with 7.3 of
cases of UC. Another recent epidemiological study
[10], considering patients submitted or not to surgi-
cal treatment, showed an annual incidence of IC of

up to 2.4 per 100,000 population, which means about
a 20% incidence. This rate seems to be too high and
confirms how assessment depends on diagnostic
accuracy and the parameters on which it is measured.
In fact, Price [11], who considered only pathological
features of the resected specimens in patients sub-
mitted to colectomy and identifying IC when a firm
diagnosis of either UC or CD could not be made,
found a 10% incidence of IC. Similarly, Lee [12]
found IC in 16% of urgent colectomy specimens.
However, this number decreases by half when clinical
features, serologic data, radiologic and endoscopic
features are taken into account [8]. In addition, other
factors may contribute to the variation in the inci-
dence of IC, such as interobserver variation in histo-
logical interpretation, making diagnosis on the surgi-
cal specimen with or without follow-up, basing diag-
nosis on endoscopic biopsy and not on the colectomy
specimen.

Diagnosis

Histology

There are a number of exceptions to the classic prin-
ciples of IBD pathology that may lead to diagnostic
confusion [13]. Difficulty in distinguishing UC from
CD, which leads to a diagnosis of IC, can be related to
the presence of fulminant or refractory colitis, chron-
ic colitis, prolonged medical treatment and earliest
stages of colitis. The most frequent scenario is fulmi-
nant or refractory colitis requiring urgent colectomy.
In this case, the histologic distinction of UC from CD
is difficult because of histologic feature overlap.
Granulomas and transmural lymphoid hyperplasia
are the two most specific indicators of CD in speci-
mens from patients with fulminant colitis. Relative
rectal sparing, intermittent ulceration, regular glan-
dular pattern and lack of mucin depletion [3], which
are usually typical of CD, can be found in IC cases
subsequently proved to be UC [11]. Even superficial
fissuring-type ulcers may be present in patients with
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fulminant colitis and should not lead to a diagnosis
of IC or CD [14].

Medical treatment can deeply modify the mucosal
histology with a variable effect depending on time
and type of treatment and disease severity. Usually,
patchiness of disease can be found in patients treated
with long-term oral or topical therapy (i.e. sul-
phasalazine) [13, 15]. Focal healing, including rectal
healing, can be observed in all forms of treatment.
Finally, patchiness of the disease or rectal sparing
can be present in the early stages of the disease, espe-
cially in children [16, 17].

Clinical Features

Data in the literature on clinical features of IC are
scarce. The ratio of male to female patients is usually
close to 1 while in UC there is a prevalence of males
[18]. Geboes [3] reports a more severe clinical course
in patients with IC, with pronounced need for
immunosuppressives and higher risk of colectomy
and colon cancer compared with definite UC. Differ-
ent data are reported by Meucci et al. [6], who exam-
ined symptoms of 50 patients with IC at disease onset
and found no specific feature. Specifically, diarrhoea,
abdominal cramps and hematochesia were similar to
other IBDs while incidence of weight loss and fever
resulted more frequently in IC than UC. Gender, age,
smoking and extraintestinal manifestations were
similar and not significantly different between
patients with UC and CD. However, multivariate
analysis showed how some features, specifically
fever, segmental colitis, presence of extraintestinal
disease, rectal sparing and smoking habitus was sig-
nificantly predictive for final diagnosis of CD. Final-
ly, the occurrence of pouch-anal fistulae, which rep-
resents the most important issue, will be discussed
below, describing how this scenario can determine
failure or success of surgical treatment. 

Serological Markers

Identification of perinuclear antineutrophil cytoplas-
mic antibodies (pANCA) and anti-Saccharomyces
cerevisiae antibodies (ASCA) antibodies, which pres-
ent quite good specificity for UC and CD, initially
suggested how their combined screening could better
characterise patients with IC [19, 20]. However, their
sensitivity is limited to 40–60% so that their value in
the clinical practice is still controversial. Peeters et al.
[21] found in 28 patients with IC an intermediate fre-
quency of pANCA and ASCA. In these patients with
high prevalence of both antibodies, combination of
results showed and high predictive value, and the

authors concluded that ASCA+/pANCA- predicts CD
in 80% of patients with IC and that ASCA-/pANCA+
predicts UC in 63.6%. Interestingly, 48.5% of patients
do not show antibodies against ASCA or pANCA.
Most of these patients remain diagnosed with IC dur-
ing their further clinical course, “perhaps reflecting a
distinct clinicoserological entity”. Similar results
have been reported by a large prospective study [7].
Recently, Hui et al. [22] showed a significant relation
between high expression of antibodies [defined as
positive antibody reactivity profile (ARP)] before
ileal pouch-anal anastomosis and chronic pouchitis
after surgery. The authors suggest that in patients
with positive ARP, aggressive traditional or experi-
mental medication should be considered to avoid
surgery due to the higher risk of chronic pouchitis or
CD postsurgical development 

Imaging

Unfortunately, there are no particular diagnostic
radiological features of IC. In fact, even if the classic
radiographic features of CD and UC are well known,
some cases cannot be diagnosed since usually they
present a combination of features found both in UC
and CD. Recently, magnetic resonance spectroscopy
(1H MR) has been showed to have a strong potential
for diagnosis of IC [23]. The procedure was used on
76 colon mucosal biopsies, and only one case of CD
was misclassified. However, since other studies failed
to show the same encouraging results, further studies
are needed for substantiation. Wireless capsule
endoscopy could be a valuable diagnostic tool in
patients with suspected CD that has not been con-
firmed using standard imaging techniques [24]. Mow
et al. [25], in a recent study, reported that 18 out of 22
patients evaluated for medically refractory UC or IC
were found to have small-bowel lesions and ultimate-
ly diagnosed with CD. However, as reported above,
the significance of finding few small bowel lesions in
patients with UC is still not clear. 

Treatment

Treatment of IC is still controversial; in fact, due to
its relative infrequency, there are no controlled
prospective studies based on large series that could
indicate the most appropriate therapeutic options. 

Medical Treatment

The current medical therapy for IC is substantially
the same, which is usually utilised for UC and CD. In
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particular, therapy utilises anti-inflammatories drugs
(mostly mesalazine with selective colonic release),
steroids and immunosuppressives and varies on the
basis of disease activity. Black et al. [26] recently
evaluated the effectiveness of infliximab in 20
patients with severe, medically refractory IC. Four-
teen patients showed complete response, two partial
response and four no response. Non-responders
underwent ileal pouch-anal anastomosis, and in all
cases, surgical specimen was consistent with UC even
if two were subsequently reclassified as having CD.
Among the remaining patients, eight were diagnosed
as having CD and eight UC after long-term follow-up.
No significant differences were reported in terms of
response to therapy based on diagnosis. Treatment
with infliximab could then represent an effective
option for patients with refractory IC who are likely
to undergo surgery, offering prolonged follow-up
time in order to obtain a more definite diagnosis.

Surgical Treatment

Accurate diagnosis of UC and CD has major implica-
tions on the choice of surgical treatment and long-
term prognosis. The controversial issue of IC has
become fundamental in the so-called pouch era. The
need to obtain a differential diagnosis rises from the
data widely accepted that ileoanal anastomosis
should be contraindicated in patients with Crohn’s
colitis. Panis et al. [27] reported a 10% rate of pouch
failure in highly selected patients with confirmed
preoperative diagnosis of CD. It has to be highlighted
that none of these patients had a history of anal
lesions or small-bowel involvement. However, most
series reported in the literature show poor outcomes
after IPAA in CD patients [28–30]. Keighley [31]
found a 52% rate of pouch failure in patients with
CD. Mylonakis [32], analysing patients with CD sub-
mitted to IPAA and IRA, reported 47.8% of pouch
excision compared with 8% of rectal excision, respec-
tively. Similarly, Brown et al. [33] reported a 56% rate
of pouch failure in CD patients compared with 6%
UC and 10% IC patients. Fazio et al. [34] reported
that more than 50% of patients who developed late
perianal fistulas after IPAA suffer from CD. On the
other hand, Sagar et al. [29] found a 53% failure rate
in patients with preoperative diagnosis of CD versus
41% in those with postoperative diagnosis. 

Concerns are raised based on the assumption, not
widely accepted, that IC might present with a clinical
course comparable with Crohn’s colitis or, at least,
imply a significant risk of evolution of Crohn’s coli-
tis. In fact, many Authors describe significantly high-
er rates of complications and failure in IC patients
compared with UC so that, in their opinion, IPAA

should be contraindicated in cases without a firm
preoperative diagnosis. Considering IC as an evolu-
tionary diagnosis with a significant risk of change
into CD, Marcello et al. [35] advise some caution in
offering IPAA procedure in patient with IC until a
certain diagnosis is obtained. They reported an inci-
dence of perianal complications and pouch failure of
23% and 2%, respectively, in patients with UC; 44%
and 12%, respectively, in IC patients and 63% and
37% in patients with CD. In addition, only 3% of UC
patients where successively diagnosed as having CD
compared with 13% of IC patients. Other reports
confirm these data [36–39], with rates of perianal
complications significantly higher in IC (30–50% vs
3–20%) and consequent higher risk of failure
(19–28% vs 0.4–8%, respectively). Gramlich et al.
[40] found a ten-times more frequent incidence of
pelvic sepsis after IPAA in IC versus UC patients.
Odze [13] reported that about 20% of IC patients
develop severe septic pouch complications compared
with 10% in UC and 40% in CD. On the other hand,
many authors [8, 28, 30, 41–43] do not confirm these
trends and suggest that there is no significantly
increased risk in constructing a pouch-anal anasto-
mosis in IC patients compared with UC patients. Yu
et al. [44], from the Mayo Clinic group, in a large
series of 1,437 patients with UC and 82 with IC,
reported higher rates of pouch-related complications
in the IC group; however, 15% of IC patients, after
long-term follow-up, had their diagnosis changed to
CD. When CD patients where considered in a sepa-
rate group, complication rates and functional out-
come were similar in the remaining IC and UC
patients.

The presence of these conflicting results in the lit-
erature could be related to how IC is defined. In fact,
when diagnosis of IC is founded only on the patho-
logical appearance of the colectomy specimen, the
incidence of complications is increased in IC com-
pared with UC. Otherwise, if diagnosis is made taking
into account all available clinical data, incidence of
complications and failure rates are similar in the two
groups. Since the surgeon might face this controver-
sial dilemma at different times during the patient’s
clinical history, it is important to select the safest
surgical approach. From the practical point of view,
the problem is relatively insignificant in patients with
fulminant colitis. In fact, these patients must be
treated similarly to UC patients, with total abdominal
colectomy and Hartmann’s pouch. Histologic exami-
nation of the specimen will probably provide more
accurate information. 

Another favourable scenario occurs when suspi-
cion of IC or CD is raised prior to surgical procedure,
after mucosal biopsy or due to the occurrence of
perianal lesions. The latter,  although up to 5% of UC
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patients present with perianal disease, should be con-
sidered an alarming sign since it might represent a
revealing symptom of CD. In this condition, it seems
more appropriate to submit patients to repeated
biopsies (endoscopic and of the fistula tract), small-
bowel instrumental evaluation and careful inspection
of intestinal loops at surgery. If the suspicion is con-
sistent with CD, it is indicated to proceed to total
abdominal colectomy only. Moreover, some authors
observed a significantly higher risk of postoperative
anastomotic leak in patients with perianal lesions
(21% vs 11.4%, respectively) [45].

The most important scenario is represented by
long-term follow-up of pouch-anal anastomosis in IC
patients. As highlighted above, data reported in the
literature are still controversial. Our experience con-
sist of 514 patients submitted to IPAA: 427(83%) had
UC, 34 (7%) IC and 51 (10%) familial adenomatous
polyposis (FAP). Among patients with IC, ten
(29.4%) were successively diagnosed as having CD.
Incidence of pelvic sepsis was 8.7% in UC patients
and 3.8% in IC patients. Incidence of abdominal sep-
sis was 3.0% in UC and 7.7% in IC. Five out of ten
patients (50%) with subsequent diagnosis of CD had
their pouch excised for multiple pouch fistulae com-
pared with UC patients (1.8%) who were submitted
to pouch excision for postsurgical chronic sepsis.
Two patients refused excision, but their loop ileosto-
my has to be considered as definitive (Fig. 1).

Among late complications, the cumulative inci-
dence of pouchitis was 28% and resulted in an
increase in patients with IC (52.7%) and CD (50%).
Late pouch-anal or pouch-vaginal fistulae occurred
in 31 cases (6.0%). Only two of the 19 patients with
pouch-anal fistula had CD while four among 12 with
pouch-vaginal fistulae had IC (Table 1).

We then classified idiopathic colitis submitted to
IPAA as UC, CD and IC. Among the last group, we
classified three different subgroups (modified from
Wells) [8]. The first group consisted of all cases in
which diagnosis was impossible: IC “tout court”.
Another group consisted of colitises not clearly
definable as UC but more easily assimilable to them:
IC “probable UC”. The last group consisted of inde-
terminate “probable CD”, including colitises not
clearly identifiable as CD but presenting features that
could resemble it. Therefore, the original 34 IC cases
resulted in 23 cases of IC not ulteriorly specified,
which we called “true” IC. Five cases resulted IC
“probable UC” and six cases IC “probable CD”.
Finally, a careful retrospective examination of the
surgical specimen combined with clinical history of
the 23 patients with “true” IC allowed us to extrapo-
late four more cases of confirmed CD.

Clinical outcome of patients with IC varies. IC and
the indeterminate forms “probable UC” have an
absolutely similar outcome to UC. Out of the ten
patients with sure CD, five were submitted to demo-
lition of the reservoir for disease recurrence. The
other five are in good health although one reported
recurrent episodes of pouchitis. Finally, patients with
IC “probable CD” have an acceptable outcome
although the incidence of pouchitis seems to be high-
er. Dayton et al. [41] reported that patients with IC
“probable CD” present a significantly higher risk of
pouch excision compared with those with “true” IC
and IC “probable UC”. Similarly, Tekkis et al. [46]
found an increased risk of failure in CD or IC favour-
ing CD patients (57.5% vs 11.5% in UC or IC favour-
ing UC). 

We can conclude that “true” IC and IC “probable
UC” can be treated similarly to patients with certain

Fig. 1. Long-term follow-up
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UC diagnosis. Moreover, preoperative diagnosis of
CD represents in our opinion a contraindication to
IPAA although long-term results in our series are sat-
isfactory in almost 50% of these cases. Finally, when
preoperative diagnosis of IC “probable CD” is made,
total abdominal colectomy is advisable, and if the
histologic evaluation of the specimen confirms such
diagnosis, it is worthwhile to wait at least 2 years then
proceed to IPAA only in those cases where no signs
of small-bowel disease occurred during the follow-
up.

Analysis of our personal experience leads us to
some considerations:

We believe that the development of late pouch-
anal or pouch-vaginal fistulae does not necessarily
indicate CD, unlike some authors who believe it is
reasonable to classify patients with pouch fistula as
CD [35, 47, 48].

The diagnosis of IC does not necessarily mean
evolution to CD and worse outcome. 

Conclusions

Correct diagnosis of IC has become essential in the
“pouch era” for the good outcome of patients sub-
mitted to IPAA.

Patients with IC have an increased risk of emer-
gency colectomy. It is still not clear whether this is
related to a more aggressive natural history of IC or
if the certain diagnosis of IC is more difficult in case
of emergency colectomy. 

From the practical point of view, one of the most
important issues is represented by diagnosis of IC in
the surgical specimen; the pathologists should pro-
vide a “likelihood” diagnosis in order to help the sur-
geon’s decision-making process. Moreover, this
“likelihood” diagnosis is confirmed in many papers
by the long-term follow-up in many series. 

Late complications of IPAA are represented main-
ly by small-bowel stenosis or fistula and pouch-anal
or pouch-vaginal fistulae. Only the first are pathog-
nomonic of mislead CD while the occurrence of anal
fistulae not necessarily indicate evolution to CD.
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Introduction

Restorative proctocolectomy (RPC) with ileal pouch-
anal anastomosis (IPAA) has become the surgical
procedure of choice for patients with ulcerative coli-
tis (UC) and familial adenomatous polyposis (FAP).
This high level of satisfaction has led to the referral of
patients who would not have otherwise considered a
procedure requiring permanent ileostomy [1, 2].

In the past, total proctocolectomy with terminal
ileostomy was the most radical and oncologically
safest procedure. Alternatively, when the rectum
contained only a few polyps, total colectomy with
ileorectal anastomosis was the preferred treatment
[3].

The advantage of obviating the need for a stoma
while preserving sexual and voiding function was off-
set by the disadvantage of close and lifelong follow-
up with the aim of removing new rectal polyps, or
excising the rectum before cancer develops. 

Nowadays, restorative proctocolectomy with the
formation of (IPAA), which preserves the sphincters
as well as sexual and bladder function while never-
theless completely removing colorectal mucosa, is
the procedure of choice in the elective treatment of
patients affected by (UC) [4].

Amelioration of the technique reduced procedure
morbidity; nevertheless, some unsatisfactory func-
tional results led several authors to consider the
importance of quality of life [9, 10].

Health-related quality of life (HRQL) is defined as
the patient’s’ own appraisal of their current physical
and mental health, social interactions, and general
well- being . Knowledge of postoperative health sta-
tus is important in decision- making about the type
of operation necessary in patients with FAP and
inflammatory bowel disease (IBD). Although long-
term functional results, described by some authors,
are excellent, there is a relevant incidence of compli-
cations related to the ileal pouch [11].

The difficulty of quantifying such dysfunction,
and its impact on HRQL, make it necessary to use an
investigative instrument that not only explores clini-

cal parameters of each patient but also his/ or her
emotional and social function. 

Several authors reported a. high level of satisfac-
tion in patients submitted to colectomy in general [
[15, 16] and in particular to RPC [10, 12, 16]. Howev-
er, despite the dramatic improvement of patients’
general condition, functional results are not always
perfect. In fact, some patient complains of occasion-
al episodes of soiling or urgency, elevated number of
daily bowel movements, difficulties in pouch empty-
ing or dietary restrictions. And even more, without
such complications, patients with IPAA may refer to
a conspicuous number of daily stool, and a certain
degree of incontinence or urgency [16, 18].

The difficulty quantifying such dysfunction, and
its impact on HRQL make it necessary to use an
investigative instrument, that not only explores clin-
ical parameters, especially bowel function (BF) of
each patient but also his/ or her emotional and social
function.

Many studies provide evidence that there is a sta-
tistically significant association between HRQL levels
and BF [10]

Of the numerous BF characteristics, five appear to
be of greater importance with regard to certain
HRQL domains [18, 19, 38]. The physical function
domain is improved with the ability to pass flatus
independent of stool, physical role and mental health
domains are improved with decreased stool frequen-
cy, social function domain is improved with
increased stool retention time while perception of
general health is improved with less diaper usage and
less sexual dysfunction [18, 20].

RPC is generally considered to achieve better
functional results and therefore HRQL in patients
with than in those with UC. 

Patients with UC usually have a higher overall
complication rate and more pouch-related septic
complications. Functional results are similar for day-
time and nighttime stool frequency and the median
duration that defecation could take.The use of
antidiarrhoeal medications does not differ between
patient with RPC affected by FAP and UC. Even
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though pouchitis is more common in UC than FAP,
many studies suggest that the functional outcome,
quality of life and health and satisfaction with out-
come is identical between the groups [19, 20].

HRQL after RPC in FAP Patients

The latest treatment of choice in FAP in the past two
decades, has been RCP with IPAA, which preserves
the sphincters as well as sexual and bladder function
while nevertheless completely removing colorectal
mucosa [19, 21].

However, increasing experience with long-term
postoperative care of FAP patients has raised doubts
as to whether – apart from its well-known elevated
rate of complications [22, 23]

– IPAA really offers as much comfort as was ini-
tially thought. Indeed, ileorectal anastomosis (IRA)
in the upper third of the rectum is again being dis-
cussed as an alternative procedure, and proposals
have been made to base the choice between IPAA and
IRA on an assessment of rectal cancer risk as defined
by either the type of APC gene mutation, i.e. geno-
type-phenotype correlation-based surgery or the
number of rectal polyps found, or a combination of
the two [24-27] and pouch polyposis may even occur
[27, 28].

At the same time, increasing experience with the
postoperative care of FAP patients has provided evi-
dence that IPAA might not be as comfortable as orig-
inally assumed [28-32].

Many studies comparing functional results of FAP
patients with IPAA with patients with IRA point out
that results for patients with IPAA were poorer
regarding the number of bowel movements per day,
leakage, pad usage, perianal skin problems, food
avoidance and inability to distinguish gas. Results of
the HRQL surveys, however, demonstrate no differ-
ence between the IPAA and IRA groups. The Physical
and Mental Summary Scales for IPAA and IRA
groups are not significantly different, and none of the
eight dimensions of the SF-36 Health Survey demon-
strated statistical differences between IPAA and IRA
groups. Therefore, better functional results are not
equated with better HRQL.

Although patients with the IRA have better func-
tional results than those with IPAA, the measured
HRQL as determined by a validated generic HRQL
instrument is the same for both groups. These results
suggest that all patients with FAP might be optimally
treated with an IPAA. More importantly, they evi-
dence that HRQL should play a greater role in the
evaluation of care and treatment in colon rectal sur-
gery [33]

For the most part, studies focusing on quality of

life [18, 32, 35] are difficult to interpret and compare,
since different methods were used to measure func-
tion and quality of life. In summary, the main results
of these studies show that both IRA and IPAA can be
performed without postoperative mortality [21, 23,
32, 33]. However, subsequent complications are
more common after IPAA [24, 26], with the lack of
significance possibly due to the small number of
patients, and IRA provides better overall continence
function [24, 25, 28, 29, 33].

Nocturnal soiling and incontinence, in particular,
as well as a significantly higher frequency of night-
time bowel movements, are responsible for this
observation. Interestingly, IPAA does not inevitably
lead to a lower quality of life compared with IRA. Ko
et al. [17] observed no difference, while two reports
judged IRA to be better, although statistical signifi-
cance was lacking [28, 29, 34, 36].

Thus, the undoubtedly better function provided
by IRA does not necessarily translate as improved
quality of life, which is in good accord with other
studies specifically investigating the relationship
between continence function and quality of life [17,
33, 35 , 37].

Continence function, which is the main factor
influencing patient comfort after rectal surgery, is
also related to age and gender. Older and female
patients are more likely to suffer from incontinence,
especially after rectal surgery. 

A major unresolved problem is the relationship
between continence function and quality of life. It is
still a moot point whether and to what extent, disor-
dered continence inevitably leads to impaired quali-
ty of life. 

Nor is the patient’s ability to psychologically com-
pensate for reduced function and, as it were, restore
previous quality of life well understood. Many stud-
ies found no significant correlation between function
and quality of life [17, 33]. In contrast, many others
showed that continence function in otherwise
healthy patients does affect quality of life [37].

HRQL after RPC in UC Patients

Total proctocolectomy and IPAA is often advocated
as the definitive treatment for UC [36, 4]. In fact, RPC
with IPAA guarantees complete excision of the dis-
eased bowel, reduction of cancer risk and preserves
the natural route of defecation, so it can be fully con-
sidered as the first choice for the elective treatment of
patients affected by UC who need surgical therapy
[38, 39].

Amelioration of the technique and the increased
surgical experience reduced procedure morbidity;
nevertheless, some unsatisfactory functional results
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may affect quality of life, which has led several
authors to consider the importance of quality of life
[39, 40] after this treatment. 

The relatively young age of such patients and their
subsequent life expectancy imposed an accurate
analysis of quality of life that became the measure of
thefor efficiency of the procedure. .

In fact the relatively young age of such patients
and their subsequent life expectancy imposed an
accurate analysis of quality of life that became the
measure for efficiency of the procedure. So HRQL
questionnaires are the indispensable instruments to
assess the quality of surgery. 

Although long-term functional results described
by some authors, are excellent, there is a relevant
incidence of complications related to ileal pouch
[41]. Several authors reported a high level of satisfac-
tion in patients submitted to colectomy in general
[42-44] and in particular to RPC [44-47].

However, despite dramatic improvement of
patients’ general conditions, functional results are
not always perfect. In fact, some patients complains
of occasional episodes of soiling or urgency, elevated
number of daily bowel movements, difficulties in
pouch emptying or dietary restrictions. And even
more, also without such complications, patients with
IPAA may refer a conspicuous number of daily stool
and a certain degree of incontinence or urgency [47].

The difficulty of quantifying such dysfunction,
and its impact on HRQL, make it necessary to use an
investigative instrument, that not only explores clin-
ical parameters of each patient but also his/ or her
emotional and social function [48, 49].

Several authors report excellent long-term func-
tional results of RPC with IPAA and HRQL compara-
ble to those of healthy subjects, probably for the dif-
ferent consideration given to the emotional function,
which is among the least important components of
the Cleveland Global Quality of Life Score (CGQL),
which is one of the most affirmed instrument used
for HRQL analysis in RPC patients [44] .

On the contrary, according to some other authors
, patients submitted to RPC for UC experience a long-
term quality of life similar to those of UC patients,
with mild or remission of disease activity because of
long-term pouch complications, conspicuous num-
ber of daily stool or a certain degree of incontinence
or urgency [42-44].

In particular, RPC patients reported HRQL scores
similar to to those with moderate UC for intestinal
and systemic symptoms and similar to those with
mild remission UC for emotional and social function.
The global scores indicate that RPC patients obtained
similar scores to those with mild/ remission UC, so
once again, we emphasise the role and weight of emo-
tional and social function for HRQL [44]. RPC

patients have similar scores to healthy controls for
actual quality of life and for energy levels as well as to
moderate UC for actual quality of life to patients with
mild/remission UC for quality of health and to
mild/remission UC for energy levels. 

Once again, this result emphasises the role and the
weight of the emotional and social function for
HRQL [44, 49].

Age, gender, marriage status, education, job, fer-
tility after the operation, type of anastomosis, elec-
tive or urgent surgery, 3two- or three-stage surgery,
number of operations, age at stoma closure and
duration of UC have not anyno actual role in predict-
ing long-term HRQL outcome. There are some other
critical factors for a good HRQL outcome: use of
drugs, number of daily bowel movements, presence
of pouchitis, rectal stenosis, sinus tracts or occasion-
al incontinence, and age at UC diagnosis or at
ileostomy closure.

The subjective perception of being ill is still pres-
ent in many patients, and it may be reinforced, in
part, by the medical follow-up that patients undergo
but even more by the use of drugs that some patients
still must take. Furthermore, the emotional function
of patients who had their UC diagnosed and were
operated in late childhood did not improve even 10.3
± 7.0 years after their last operation. Only this item
gives them a lower HRQL outcome (even if in the
group of younger operated patients the difference is
not statistically significant, probably because of the
small number). Probably, this is not only due to more
severe or fulminating onset of UC and higher inci-
dence of pancolitis or postoperative pouchitis in
childhood [50, 51] but also to the psychological trau-
ma they suffered at this particularly fragile age. 

So it is possible that they have grown up with the
idea of being ill. These results should be considered
by physicians when they are preparing a patient for
the impact of RPC.

HRQL after RPC in Crohn’s Disease Patients

IPAA has come to represent the procedure of choice
for patients requiring surgery for mucosal UC [36].
In contrast, a proven diagnosis of Crohn’s disease is
generally held to preclude IPAA. However, patients
with IPAA for apparent mucosal UC who are subse-
quently found to have Crohn’s disease have a vari-
able course. 

In fact, up to 15% of cases of UC are mistakenly
diagnosedin patients with Crohn’s disease because of
overlap in the clinical, endoscopic and histologic
findings [52-54]. Even the classic histologic abnor-
mality of Crohn’s disease, noncaseating granuloma,
is found in only 50-60% of resected specimens [54].
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As a result, as many as 3.5-9% of patients who
undergo total proctocolectomy and IPAA are found
to develop recurrent Crohn’s disease in the ileal
pouch [55, 56] so that, in retrospect, these individu-
als presumably had surgery for Crohn’s disease
involving the colon rather than for UC.

In general, patients with Crohn’s disease are not
usually offered IPAA because recurrence, refractory
fistulase, abscesses and strictures, extraintestinal
manifestation and the high morbidity in these
patients [57, 58,] may lead to a higher incidence of
pouch failure. Neoplastic transformation of the
pelvic pouch has also been reported, particularly in
patients with chronic pouchitis. 

Moreover, when total proctocolectomy is required
for patients with intractableCrohn’s colitis (i.e. gran-
ulomatous colitis), some surgeons advocate an IPAA
in select cases to avoid the need for a permanent end
ileostomy [59, 60].

However, surgery for Crohn’s disease is only a
temporary intervention in most cases because of the
high rate of recurrencet: the reported prevalence of
radiographic or endoscopic recurrence of Crohn’s
disease in the small bowel at or near surgical anasto-
moses is as high as 18-55% at 5 years and 40-76% at
10 years [61].

Most colorectal surgeons therefore do not recom-
mend an IPAA for Crohn’s colitis because of the high
risk of developing recurrent Crohn’s disease in the
ileal pouch and the high morbidity in these patients
[62-66].

Nevertheless the secondary diagnosis of Crohn’s
disease after IPAA is associated with protracted free-
dom from clinically evident Crohn’s disease, low
pouch-loss rate and good functional outcome. Such
results can only be improved by the continued devel-
opment of medical strategies for long-term suppres-
sion of Crohn’s disease. These data support a
prospective evaluation of IPAA in selected patients
with Crohn’s disease. [62-64].

Despite the fact that a diagnosis of Crohn’s disease
is currently considered a contraindication for an
IPAA, some patients with secondary diagnosis of
Crohn’s disease have good functional outcome and
quality of life after restorative proctocolectomy. [65,
66].
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Introduction

Over the second half of the last century, proctocolec-
tomy in regards to terminal ileostomy has played an
important role in the management of inflammatory
diseases affecting the colon and rectum. For a long
time it has been considered the gold-standard opera-
tion and all the results of alternative procedures have
been compared with it. Before the era of restorative
proctocolectomy, the possibility of removing all the
diseased tissue in a one-stage procedure while avoid-
ing the risk of cancer made this technique very suc-
cessful. However, although this procedure has a low
rate of morbidity and mortality and allows the
patients an early return to normal activities [1], there
are some important drawbacks that have spurred
surgeons on to develop restorative proctocolectomy.
First of all, the patients perceive the ileostomy as an
unnatural condition which impairs their relation-
ships and social life. Although modern stoma care
allows an easier management of the stoma appliance,
the unpredictable faecal and noisy gaseous discharge
may be of such an extent that they restrict patient
activities to the point of becoming a psychological
barrier. Sexual complaints of the patients depend on
both the functional and psychological impairment.
Permanent impotence is rare with the intersphinteric
technique and some authors have reported no per-
manent male dysfunction, either partial or complete,
when using a perimuscular rectal excision during the
proctocolectomy [2]. Women often complain of vagi-
nal discharge and dyspareunia because of the per-
ineal scar. However, psychological lability and the
perception of the self-image are the factors that
mainly affect sexual intercourse and the relationship
of the patient. Moreover, some bladder dysfunctions
may occur [3] and the perineal wound healing may
take a long time, particularly in patients with unde-
tected Crohn’s disease [4]. Finally, the cost of the
management of the ileostomy should be considered.

Indications

The choice of the ideal surgical procedure for treat-
ing these patients is based upon the following con-
siderations:
– the need of definitive treatment with a one-stage

procedure that allows a complete removal of the
diseased tissue and avoids the risk of cancer.

– The possibility of restoring the anatomy as well as
the bowel function and the faecal continence.

– The outcome and the complications of different
surgical procedures.

– The patient’s skills in managing the new condition
and coping with the possible complications.

– And, above all, the possibility of improving the
quality of life of the patient, which implies the
evaluation of multiple functional and psychologi-
cal factors.
Nowadays, restorative proctocolectomy is certain-

ly the gold-standard technique for treating patients
with ulcerative colitis or familial adenomatous poly-
posis [5, 6]. Nevertheless, there are still a few patients
in which the proctocolectomy along with definitive
ileostomy may be considered a good indication. The
proctocolectomy with perineal excision and defini-
tive ileostomy may be an indication of necessity in
patients presenting with cancer or severe dysplasia of
the very low rectum or anus [7]. In these cases, the
choice of this surgical procedure should be based on
the tumour stage and the need for radiotherapy. In
other cases, the indications are more controversial
and are still being debated. Provided that all the alter-
natives are discussed with the patient, the decision of
the surgeon should be drawn from a sort of balance
between the factors mentioned above. In elderly
patients with a longstanding disease and a weak
sphincter, a one-stage procedure with definitive
ileostomy could be beneficial and better accepted by
the patient. Similarly, all the patients with sphincter
damage, particularly women with post-obstetric neu-
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ropathic sphincter trauma, might be good candidates
for a definitive ileostomy. In these patients, the exci-
sion of the rectum to the level of the perineal muscles
and the removal of the diseased anal mucosa could
lead to disappointing results in terms of continence
with much more discomfort and distress symptoms
for the patient than a well-managed ileostomy. All
the patients should be correctly informed about the
outcome and the possible complications after
restorative proctocolectomy such as diarrhoea, noc-
turnal soiling and recurrent pouchitis, so that
patients who refuse to take these risks can be candi-
dates for a proctocolectomy with a definitive ileosto-
my. Other patients are too psychologically weak and
unstable to cope with the uncertainties of the out-
come of a restorative procedure or are not available
to attend the strict follow-up that is mandatory when
an ileal pouch-anal anastomosis has been performed
[8]. Furthermore, the definitive ileostomy, as salvage
surgery, constitutes the last option for patients who
previously underwent a restorative proctocolectomy
in which the ileal pelvic pouch had to be removed [9].
The emergency operations are a particular problem.
In patients with a previously detected severe inflam-
matory anorectal involvement, continuous bleeding
from the ultra-low rectum or a perforation at this site
may occasionally constitute an indication for a radi-
cal proctocolectomy without anastomotic recon-
struction. Nevertheless, some authors suggest that
even in these cases the rectum should be mobilised at
the level of the levator ani and transected at the
anorectal junction so that a pelvic pouch might be
subsequently performed [4]. However, it should be
stressed that, recently, many authors have reported
that, in emergency, the primary procedure is more
frequently a total colectomy with an ileostomy. They
suggest that in these circumstances the surgeon
should do a minimal intervention, and subsequently
the patient may undergo a restorative proctectomy
or an ileo-rectal anastomosis [10]. Emergency opera-
tions certainly have more complications such as a
higher risk of fistula and pelvic nerve damage, and in
these cases the surgeon’s experience plays an impor-
tant role in the choice of surgical options [11].

The surgeon and the stoma care nurse should
arrange a pre-operative meeting with the patients
whenever an elective procedure is performed. In
order to make the right choice, the patient and the
partner have to be aware of the alternative proce-
dures such as restorative proctocolectomy with an
ileal pelvic pouch and total colectomy with ileo-rectal
anastomosis. The procedures have to be carefully
described to the patients with particular attention to
technical details, drawings and literature data. More-
over, they should be correctly informed about the
quality of life and the possible implications of these

operations. Particularly, some aspects of both the
procedures have to be discussed such as complica-
tions, continence, soiling, diarrhoea, dietary restric-
tions, social restrictions and the necessity of long-
term follow-up. The patient should be reassured that
a stoma care unit is always available for all his needs.
However, above all, the information given to the
patients must be as objective as possible since,
patients potentially unsuitable for the restorative
operation may be persuaded by the excessive enthu-
siasm of the surgeons for the pouch procedure [8].

Once a decision to perform a definitive ileostomy
has been taken, the surgeon is requested to make a
second choice: whether or not to perform a continent
reservoir ileostomy according to a modified Kock
technique instead of a conventional Brooke ileosto-
my [12, 13]. Nowadays, the Kock ileostomy is rarely
used as the primary treatment for ulcerative colitis or
familial adenomatous polyposis due to the other
alternative surgical options that are available and the
surgical and metabolic complications associated with
the reservoir ileostomy [14]. Nevertheless, besides
the above-mentioned indications for conventional
ileostomy, patients who have a poorly functioning
ileoanal pouch and who are unsatisfied with their
continence and quality of life, may be suitable for a
conversion to a continent reservoir ileostomy [9, 15].
Similarly, the continent reservoir may be proposed to
a limited cohort of selected and strongly motivated
patients who have previously had a terminal conven-
tional ileostomy. However, it is necessary to stress
that there is an important learning curve for this
operation and, just because nowadays the indications
are rare, only a few centres have acquired sufficient
experience with the procedure. 

Even in this case, a detailed description of the pro-
cedure and its aims should be given to the patient,
since a failure of the reservoir exposes the patient to
the risk of a reoperation, a further loss of 50–60 cm of
the ileum along with consequent metabolic derange-
ment and, finally, the need for wearing a convention-
al appliance for the stoma. Therefore, it is obvious
that the possibility of evaluating whether or not the
procedure will be successful depends on a clear and
objective definition of the aims of the reservoir
ileostomy. Some authors have described these aims
as the possibility of achieving a pouch completely
continent to the gas and faeces with a capacity of
800–1 000 ml. This pouch should be emptied by a
catheter no more than two or three times a day, with-
out the urgency of draining at night, and the
catheterisation should take no longer than 15 min.
The exit conduit of the stoma should be invisible
under the clothes and there should be no need of
wearing a stoma bag as the mucous discharge should
be minimal and there is complete control achieved by
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the application of a disposable dressing over the
stoma. Finally, there should be no restrictions of food
intake, sexual activities, work or any other social
functions [8].

A careful selection of these patients is of para-
mount importance. A psychological assessment
should be made in order to verify the real motivation
of the patient and the psychological profile, thus
excluding psychologically unstable patients who are
seeking attention. The social environment should be
evaluated as well as the physical skill of the patient to
manage the pouch. Some patients have been
described as having badly managed and perforated
the pouch during catheterisation, others, with psy-
chological lability, manipulate and deteriorate the
pouch themselves; likewise, the elderly patients
should not be considered for this procedure. Patients
with pathological and psychological dietary distur-
bances such as the alcoholic, the anorexic, the bulim-
ic, the obese and the very thin should be excluded.
Particular attention should be paid to the patients
who have previously undergone abdominal surgery,
because the presence of thick adhesions may be a
contraindication. Moreover, previous small-bowel
resections, gastrectomy or pancreatic insufficiency
are criteria for exclusion since in these cases there is
an increased risk of electrolyte deficiency and meta-
bolic complications. Finally, the emergency opera-
tion may be considered a contraindication for this
procedure.

In 1997, Williams reported ten cases of Kock
pouch construction. Four patients had a primary
conventional proctocolectomy with a Kock pouch for
ulcerative colitis with good long-term results. Six
patients who had previously undergone restorative
proctocolectomy for ulcerative colitis were converted
to reservoir ileostomy. Among these latter, the reser-
voir was successful in four patients and failed in two:
one due to sepsis and one due to obesity [8].

Although many authors consider a diagnosis of
Crohn’s disease as an absolute contraindication for a
Kock pouch construction, this particular topic is still
being debated [16]. In most of the reported cases, the
patients with Crohn’s disease who had a reservoir
ileostomy as the primary operation, had a diagnosis
of ulcerative colitis at the time of the first operation
and, only subsequently, was the underlying diagnosis
of Crohn’s disease confirmed. In these patients, the
diagnosis is usually achieved by the histological
examination of the colon specimen in the early post-
operative period or, later—via the analysis of the
removed ileal pouch as a consequence of complica-
tions. In these latter cases, the histological examina-
tion of the colon, at the time of the first operation,
has features similar to those of the ulcerative colitis,
but the subsequent pouch complications reveals

Crohn’s disease. Some of these patients with Crohn’s
disease develop complications in the early post-oper-
ative period such as sepsis, fistula, bleeding and poor
functional results requiring pouch excision; others,
after years of good functional results, begin to have
the typical symptoms of pouchitis. These patients
complain of abdominal pain, fever, diarrhoea with
high volume of fluid discharge and loss of elec-
trolytes, bleeding, obstruction and difficult catheter-
isation. Frequently, they are classified as having
chronic pouchitis and only the endoscopic biopsy
allows the correct diagnosis of the underlying
Crohn’s disease. In these recurrent forms of Crohn’s
disease, medical treatment rarely achieves good
results and, often, the patients end up with the
removal of the pouch and a conventional ileostomy.
Myrvold and Kock, in their important study that was
a milestone in this specific area, reported only 27% of
complications out of a total of 52 patients with
Crohn’s disease who underwent a reservoir ileosto-
my. The same incidence of complications was found
in patients operated on for ulcerative colitis or famil-
ial adenomatous polyposis [17]. Other authors
reported similar results in a small subset of patients
with Crohn’s disease. These authors suggested that
patients with Crohn’s disease confined to the colon
and no evidence of disease to the small bowel, after a
minimum follow-up of 5 years might be candidates
for a reservoir ileostomy. Similarly patients with
indeterminate colitis without evidence of disease to
the ileum might be suitable for the Kock ileostomy
[18]. On the contrary, Handelsman reported four
pouch excisions out of eight patients operated on
with Crohn’s disease compared to only two pouch
excisions in 87 patients with ulcerative colitis, so that
he concluded that the suspicion of Crohn’s disease is
a contraindication to continent reservoir ileostomy.

Management, Outcome and Complications

The management of a conventional Brooke ileosto-
my is quite easy, both for the surgeon and the patient.
As soon as possible, the patient is allowed to drink to
easily achieve a correct balance of fluid intake.
Beginning in the early post-operative period, a stoma
care nurse should instruct the patient and his partner
to empty and change the bag and to apply the flange.
Although the rehabilitation mainly depends on
patient motivation, the availability of a stoma care
unit greatly helps the patient. They have to be
informed about the correct volume of fluid intake,
the need of wound dressing until complete healing is
achieved and the risk of intestinal obstruction due to
stoma impairment or post-operative adhesions.

Mortality is related to the proctocolectomy and
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ranges between 2 and 3%, but for emergency proce-
dures, a mortality of 23% has been reported. A
depression may occur in the first period probably
due to the new perception of the self-image and to
the suspension of steroids medication. The most fre-
quent complications in the early post-operative peri-
od are perineal sepsis and bleeding from the perineal
wound, which are conservatively treated; a persistent
sepsis or bleeding from the abdomen or the pelvis
may require a second laparotomy. The loss of a large
volume of fluid and electrolytes through the ileosto-
my may represent a serious problem, particularly in
the first days after the post-operative ileus has
resolved; therefore, it may be necessary to continue
intravenous infusion to replace fluid loss. In some
cases, chronic ileostomy diarrhoea occurs and the
patients need to increase the volume of fluid and
electrolyte intake. As the follow-up lengthens, an
increased incidence of urolithiasis is reported, prob-
ably related to the extent of bowel excision. As in all,
the patient who undergoes a bowel resection, an
intestinal obstruction due to adhesions may compli-
cate the early and late post-operative course; it must
be remarked that this occurrence may be disastrous
for these patients since a reoperation may lead to a
further loss of bowel.

What is more difficult, is the management of a
reservoir ileostomy in the early and late post-opera-
tive periods; however, the selected patients are usual-
ly very strongly motivated to actively cope with the
new condition. At the end of the operation, and as
long as the ileus has completely resolved, a perma-
nent catheter is placed in the reservoir in order to
drain the pouch and avoid disruption, leakage and
nipple valve desusception. Subsequently, the catheter
is periodically occluded and the time of drainage is
progressively reduced. Some irrigation may be neces-
sary to avoid faeces and food particles obstructing
the catheter both in the early post-operative period,
when the patient starts eating, and then at the time
when the pouch is functioning. After a few weeks, the
patient becomes aware of the necessity of emptying
the reservoir and, usually, this manoeuvre is easily
accomplished three or four times a day. Besides the
complications already mentioned as being associated
with any ileostomy and major laparotomy, there are
a few others that are specific to a stoma reservoir
construction. Some patients complain of continuous
abdominal bloating and pain and others need to
spend too much time in frequent catheterisations
and irrigations to wash out the pouch from smelly
particulate contents. These complaints are likely to
be more frequent in patients with slow small-bowel
transit. Accordingly, some authors consider that
patients having a chronic constipation with a slow
bowel transit, for which a conventional total procto-

colectomy has been indicated as the last option,
should have a Brooke ileostomy rather than a reser-
voir ileostomy [8, 19]. In the past years, valve slip-
page was reported as the most common complica-
tion, up to 44% of incidence, but this problem has
been almost completely solved by using stapling
machines. More important complications are the
ischaemia or the fistula of a part of the ileostomy
such as the exit conduit, the nipple valve or, at worst,
the pouch. The fistula may be a consequence of an
ischaemic tract, a suture line dehiscence or a perfora-
tion subsequent to catheterisation. Obviously, the
most serious complication is the leakage in the
abdomen of bowel contents particularly from the
pouch since, if the fistula is not immediately recog-
nised, the life of the patient may be threatened. In
such circumstances, salvage surgery is mandatory. In
case of a simple slippage of the valve, a new nipple
valve can be refashioned [20]. When the valve or the
exit conduit are ischaemic with a possible fistula, or
the bowel tract is not sufficient, a reconstruction pro-
cedure is needed such as a rotational procedure or an
interposed loop, in which a new bowel segment is
adopted for the new valve and conduit. However, in
the worst cases, the pouch cannot be saved. In these
circumstances the reservoir must be entirely
removed, and a completely new pouch ileostomy
may be performed or, in some cases, a conversion to
a Brooke ileostomy. Failes reported a 21% of reoper-
ation rate and most of the revisions were undertaken
within 1 year from the first operation [21]. In order
to improve the functional results and reduce the
early and late complications, over the last years a
series of novel techniques for performing a continent
ileostomy have been described such as the Barnett
reservoir, the T pouch, and the ileocecal valve-pre-
serving ileostomy [14, 22, 23, 24]. These new proce-
dures are reported as improving the continence and
the quality of life of the patients. However, although
the preliminary reports are encouraging, a long-term
follow-up is not yet available for correctly comparing
the results. 

The incidence of pouchitis has been reported to
range between 4 and 40% in patients with a Kock
reservoir for ulcerative colitis [25, 26]. The diagnosis
is based on the typical above-mentioned symptoms
and on an endoscopic biopsy that reveals diffuse
bleeding inflammation and/or a villous atrophy.
However, the histological features are often non-spe-
cific and may hide Crohn’s disease. It is likely that
this pouchitis rate is higher in patients who under-
went the same operation for Crohn’s disease than in
those with ulcerative colitis, and much lower in
patients operated on for familial adenomatous poly-
posis; besides, the more the follow-up lengthens, the
more the incidence of pouchitis increases. In 1993,
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the group from Göteborg University compared the
pouchitis rate after a long-lasting follow-up of
patients with a Kock reservoir to that of patients with
a pelvic reservoir. Pouchitis was found to be more
frequent in the pelvic pouches as it occurred in 34%
of the Kock procedures and 51% of the pelvic pouch-
es; and in 64 and 76% of the cases there was only a
single episode or a slight and short form of disease
[26]. Nevertheless, patients with a Kock reservoir
more frequently developed a chronic form of pouch-
itis than those with a pelvic pouch: 18 vs. 6%. Pouch-
itis is likely to be due to a bacterial overgrowth and a
delayed small-bowel transit, and thus in most of the
cases it quickly responds to conservative treatment
with metronidazole and pouch catheterisation. Some
metabolic disturbances such as fluid and electrolyte
deficiencies, megaloblastic anaemia due to the deple-
tion of vitamin B12, fat or bile-salt malabsorption, as
well as villous atrophy, may occur both in patients
with pouchitis and those with a normal functioning
reservoir. Moreover, the same metabolic complica-
tions have been found in patients with a convention-
al Brooke ileostomy, so it is likely that these metabol-
ic imbalances depend on the volume of the ileostomy
output, regardless of the type of ileostomy.

Many authors have reported a better quality of life
in patients who underwent a restorative proctocolec-
tomy than those who underwent a conventional
proctocolectomy with ileostomy [5, 6]. In 1991, in
order to assess whether the improvement of the qual-
ity of life in patients with restorative proctocolecto-
my was due to the absence of a stoma or to a better
faecal continence, Kohler and Pemberton examined
functional and performance activities in 406 patients
with Brooke ileostomies (stoma present, inconti-
nent), 313 with Kock pouches (stoma present, conti-
nent), and 298 with ileal pouch-anal anastomoses
(stoma absent, continent). All the patients had been
operated on for ulcerative colitis or familial adeno-
matous polyposis. Patients with ileal pouch-anal
anastomoses had fewer restrictions in sports and sex-
ual activities than those with Kock pouch, whereas
those with Kock pouches, in turn, had fewer restric-
tions in these activities but more restrictions in trav-
el than those with Brooke ileostomies. Performance
in the categories of family, work and social life were
similar between the groups. They concluded that
both the presence of a stoma and faecal incontinence
impair the quality of life after proctectomy, so there-
fore the ileal pouch-anal anastomosis allows the best
quality of life [6]. On the contrary, more recently,
some other authors reached more controversial con-
clusions. Mikkola evaluated the clinical differences
between conventional and restorative proctocolecto-
my among 240 patients, the reoperation rate was 38
and 36% respectively; but as major complications

were more frequent in the pouch group, he therefore
concluded that ulcerative colitis can safely be man-
aged with either conventional or restorative procto-
colectomy, and more remarkable, in most cases the
patient’s preference should dictate the choice of pro-
cedure [27]. Likewise, in 2003, Camilleri-Brennan
[28] analysed morbidity and quality of life in two
matched groups of patients who underwent a
restorative proctocolectomy or a conventional proc-
tocolectomy with a Brooke ileostomy. The restorative
proctocolectomy was found to be associated with a
significantly better perception of body image than a
permanent stoma, although the quality of life in gen-
eral was similar in both groups and the patients with
the pelvic pouch had more long-term complications
than patients with ileostomy: 52.6 vs. 26.3% respec-
tively. Therefore, because of the higher complication
rate and the relatively small advantage in terms of
quality of life associated with the restorative procto-
colectomy, patients should be thoroughly advised
before agreeing to this operation [28]. Moreover,
conventional ileostomy usually represents the ulti-
mate procedure after unsuccessful salvage surgery
for patients who have experienced the failure of an
ileal anal-pouch. As an alternative, the group from
Göteborg University converted 13 patients with a
failed previous restorative proctocolectomy to a con-
tinent ileostomy with reservoir. Subsequent revision-
al surgery was required in eight patients but, after a
follow-up of 6 years, ten patients with intact ileosto-
my were fully continent and none had to use a stoma
appliance. Provided that this operation should cer-
tainly be done in specialised units, it may be consid-
ered as an alternative salvage surgery to the Brooke
ileostomy in motivated patients [29].

Closing Remarks

Although in the era of restorative proctocolectomy it
is hard to accept that a reservoir ileostomy may be a
satisfactory alternative to the ileal anal-pouch, it can-
not be denied that, recently, many have reported
rewarding results with the continent ileostomy even
after a long-term follow-up. In 2004, Berndtsson et al.
analysed data from 68 patients operated on with con-
tinent ileostomy between 1967 and 1974 to assess the
long-term pouch durability and the health-related
quality of life. The median follow-up was 31 years.
The majority of patients reported good physical con-
dition and satisfactory pouch function. Patients emp-
tied the pouch a median of four times every day and
65% of patients had at least one post-operative revi-
sion to restore continence. The quality of life scores
were compared to those of a control group. Seventy-
eight percent of the patients rated their overall health
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as good, very good or excellent and the scores were
comparable to the reference values [30]. Likewise, in
2005, Castillo reported a retrospective study in which
the results of 24 patients operated on with a modified
Kock pouch between 1993 and 2003 were evaluated.
The median follow-up was 66 months. The underly-
ing disease was ulcerative colitis in 71% of the
patients, 20 patients had already been operated on:
13 patients were converted from a Brooke ileostomy
to a continent ileostomy and 7 patients were operat-
ed on for a failure of a previous ileal anal-pouch.
Revisional operations were performed in 58% of
patients. The failure rate with reconversion to con-
ventional ileostomy was only 8.3%, and 90% of the
patients were satisfied with the continent pouch [31].

Although a high rate of reoperations may be need-
ed to restore continence, continent ileostomy has
good durability, satisfactory pouch function or qual-
ity of life, which are, in most cases, similar to that of
the normal population. Therefore, the results report-
ed make this procedure a viable option for patients
with a previous restorative proctocolectomy that has
failed, or whenever a restorative proctocolectomy is
not likely to be advisable for the reasons discussed
above. However, the patients must be carefully
selected and before performing a reservoir ileostomy,
they should always be advised of the high risk of revi-
sional operations. Moreover, despite the high reoper-
ation rate, most patients are reported to be pleased
with continent ileostomy and, even in the case of
reservoir failure or dysfunction, when they are asked
to choose, most of them prefer to cope with revision
operations rather than manage a conventional
ileostomy for their entire lifetime [8].
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Introduction

The most common complications of inflammatory
bowel disease (IBD) requiring emergency treatment
are toxic colitis, perforation, toxic megacolon, bleed-
ing, sepsis and intestinal occlusion [1]. Admittedly,
our experience with these situations is limited. Our
gastroenterologist treats about 50 patients with IBD
and an incidence rate of 5–6 newly detected patients
per year per 70 000 habitants in our area, which cor-
responds to the nationwide population-based study
in Italy (Table 1) [2]. Whereas most of these patients
are amenable to medical treatment, some of them
sooner or later present with intestinal emergencies.
Furthermore, septic, hemorrhagic or perforative
complications may be the first clinical manifestations
of IBD. A transfer of these patients to specialized cen-
tres may be hazardous. This contribution gives true
insight into the surgical management of IBD emer-
gencies in a peripheral hospital based on 7 years of
experience.

Patients and Methods

In a 7-year period, from 1997 to 2004, 13 patients
were referred to our surgical department for man-

agement of IBD emergencies (Table 2). Most of them
had to be operated on more than once. Patients with
ulcerative colitis (UC) or Crohn’s disease (CD)
admitted for elective surgical procedures as well as
those suitable for an ileal pouch-anal anastomosis
are not included. The mean age of women (n=6) was
32.5 years, while the mean age of men (n=7) was
46.3 years. Ten patients had CD-associated emergen-
cies, only three had ulcerative colitis. Abscess and fis-
tula formation, associated with sepsis (n=7), were the
most frequent emergencies regarding our IBD
patients. We emphasise that these patients had to be
operated on under general anaesthesia and that those
with superficial lesions treated in local anaesthesia
and in an ambulatory setting are not included in this
group. As a rare occurrence, one patient presented
with ulcerative colitis and a giant subhepatic abscess,
which could be successfully drained by a transcuta-
neous echoguided approach. Another patient pre-
sented with a right multiloculated psoas abscess.
After successful drainage of the abscess, diagnosis of
Crohn’s disease of terminal ileum was established.
Despite adequate medical therapy, the patient devel-
oped another psoas abscess. Therefore, besides
abscess drainage, an ileocecal resection was per-
formed. Since then, the patient is doing well. Four
patients with CD underwent urgent ileocecal resec-
tion for intestinal obstruction. In three of them the
obstruction was associated with the abscess forma-
tion; in one it was associated with an enteroenteric fis-
tula. In a patient with a descendent colon obstruction
due to CD, only a cecostomy was carried out; after
1 year of medical treatment the obstruction resolved
and the cecostomy could be closed. Two patients with
ileal CD underwent appendectomy without complica-
tions. The patient with toxic megacolon underwent
colectomy and an ileal pouch-anal anastomosis in
another hospital where he was known as an UC
patient. Some months later, when the specimen was
re-examined by a famous pathologist, the diagnosis of
UC was changed to CD. The patient, indeed, devel-
oped severe complications caused by the ileal pouch
such as diarrhoea, incontinence and perianal fistula.
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Table 1. Incidence of inflammatory bowel disease in Italy
[39]

UC CD

Age adjusted incidence 5.2 2.3
rates per 100 000 per year

Rates computed after correcting 6.8 2.8
underestimation

Sex ratio M/F 1.7 1.0

Highest age specific 30-39 20-29
incidence rates years years
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Table 2. Emergencies in IBD: our experience

Gender Age of patient Diagnosis Treatment Results

Male 60

Female 29

Female 38

Male 36

Female 25

Female 32

Male 30

Female 43

Female 44

Male 63

Male 73

Male 65

Male 52

1990: intestinal bleeding
(UC)
1993: toxic megacolon
Histological diagnosis revis-
ited: Crohn’s disease
Increasing perianal problems

1998: diagnosis of CD
2000: acute appendicitis

1989: diagnosis of CD
1997: fulminant colitis
1999: development of a rec-
tovaginal fistula. Severe
perianal CD
2001: duodenal CD

1990: diagnosis of CD
1998: perianal fistula

1995: diagnosis of CD of the
small bowel
2000: bowel obstruction

1998: diagnosis of CD
1999: acute appendicitis

1997: diagnosis of CD
2002: anorectal fistula
2004: abscess with bowel ob-
struction

1989: diagnosis of CD
1998: abscess, enteroenteric
fistula and bowel obstruction

2002: psoas abscess (diagno-
sis of CD)
2002: bowel obstruction
2005: psoas abscess

1999: diagnosis of Crohn’s
colitis
2003: colonic obstruction

1987: diagnosis of UC
1998: acute colitis
2003: free sigmoid colon 
perforation

1987 diagnosis of UC 
2004: subhepatic abscess

2004: cecal perforation in
ileocecal CD and cecal carci-
noma

Colectomy, end-ileostomy
and mucous fistula.
Some months later ileo-
anal-pouch
Several operations for peri-
anal- and abdominal-wall
fistula
2000: end-ileostomy

Laparoscopic appendecto-
my

Subtotal colectomy, ileo-
rectal anastomosis
2001: end-ileostomy

Fistulectomy

Ileal resection and end-to-
anastomosis

Appendectomy

Ileocecal resection, abscess
drainage relaparotomy for
multiple intraperitoneal ab-
scesses 7 days later

1998: ileocecal resection

Drainage, ileocecal resec-
tion, re-resection of termi-
nal ileum, abscess drainage

Cecostomy, medical treat-
ment
2004: closure of cecostomy

Left hemicolectomy, end
transversostomy, closure of
the rectum

Percutaneous drainage

Laparoscopic closure of the
perforation and biopsy,
which revealed carcinoma

Has mild symptoms of peri-
anal CD and lastly a low out-
put enterocutaneous fistula
has developed. 
General state of health is
good

Histologically severe inflamed
appendix without specific
signs of CD
No further surgical treat-
ment until now

Azothioprin-induced pan-
creatitis
Improvement of perineal
CD, no evidence for recto-
vaginal fistula and duodenal
CD today

No recurrence of perianal
CD

No further surgical therapy

No further surgical therapy

Enterocutaneous fistula for
5 months. Actually on med-
ical treatment without com-
plaints

Good state of health without
medical treatment, 2 child-
births

Actually on medical therapy
without complaints

Actually on medical therapy
without complaints

No evidence for IBD in the
right colon and in the rec-
tum
Abdominal wall rupture,
stomal problems, rectal
stump failure, sepsis, death
after two months of inten-
sive care

Actually on medical therapy
without complaints

Died after right hemicolec-
tomy in his reference hospi-
tal
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These symptoms could be successfully managed by an
ileostomy. Another patient underwent subtotal colec-
tomy and ileo-rectal anastomosis for Crohn’s disease.
One year later, severe anal CD developed postopera-
tively with perianal und rectovaginal fistula forma-
tion. Additionally, an azathioprine associated pancre-
atitis and a duodenal manifestation of Crohn’s disease
impaired the state of health of this young woman.
Four years after colectomy, an end-ileostomy was
performed and since that time the patient is doing
well: she has regained her normal body weight, she is
on medical treatment without evidence of duodenal
CD and the disastrous perianal situation has
improved dramatically showing a disappearance of
the rectovaginal fistula. Two patients had free intes-
tinal perforation. The first, a 73-year-old man with
UC for 16 years, was referred to our department with
free sigmoid colon perforation. The patient was on
medical treatment for acute colitis at the medical
department of our hospital when he developed multi-
organ failure. Interestingly, there was no evidence of
toxic megacolon, and free air evidenced on the
abdominal plain X-ray was not associated with a clas-
sical appearance of acute abdominal pain. The patient
was immediately referred to the operating theatre
where a large perforation of the sigmoid colon with
advanced signs of general peritonitis was found. The
right colon, however, and the rectum were free of dis-
ease. Therefore, a modified Hartmann’s procedure
was carried out with resection of the sigmoid colon,
closure of the rectal stump and construction of an
end-transverse colostomy. After an uneventful post-
operative phase of 5 days, a rectal stump insufficiency
and an abdominal wall dehiscence had to be repaired
twice. Finally, the patient died after 2 months of
intensive care treatment. The other patient, a 56-year-
old man with CD for more than 10 years, was referred
for acute abdomen. This patient also had a long histo-
ry of duodenal ulcer disease and therefore he under-
went laparoscopic exploration. A small perforation of
the cecum was found, biopsied, and, because of the
absence of typical signs of peritonitis, closed by direct
suture. A drain was placed near to the perforation and
the postoperative phase was uneventful. Histologic
examination of biopsies revealed a carcinoma. The
patient underwent a right hemicolectomy some weeks
later in his reference hospital, and he died due to
anastomotic leakage.

Discussion

Perianal Abscesses and Fistulae

Perianal abscesses and fistulae were the most fre-
quent complications of IBD of patients who required

emergency treatment in our series. Many of them
underwent more than one operation for fistulae.
When cases of Crohn’s disease are described as “fis-
tulising”, one has to distinguish between perianal
and intestinal fistulation. The question, however,
remains open as to whether or not there is truly an
association between perianal fistulisation and intra-
abdominal intestinal fistulisation in CD. There is a
statistically significant association between perianal
CD and intestinal fistulisation, which is much
stronger and more consistent in cases of Crohn’s
colitis than in cases limited to the small bowel [3].
The management of perianal CD continues to be
challenging. Roughly half of patients require perma-
nent faecal diversion, which is even more frequently
true for patients with colonic CD and anal stenosis.
Recognising these tendencies will assist both patients
and surgeons in planning optimal treatment [4]. If it
is indeed a superficial fistula, the correct course of
action for most patients would be a fistulotomy and
perhaps a short course of antibiotics. Failing this,
most patients would receive a non-cutting seton [5].
Long-term indwelling seton is an effective manage-
ment modality for complex perianal Crohn’s fistulas
which do not negatively impact faecal continence [6].

Endoanal ultrasound has been suggested for the
evaluation of rectal abscesses and fistulas [7]. The
insertion of rectal probes can, however, still be
painful. The use of a rigid endoanal ultrasound probe
can even be impossible in patients with inflammatory
perianal disease due to anal stenosis. This limitation
is obviated by the use of perineal ultrasonography,
which is a simple, painless, feasible, real-time method
that can be performed without specific patient prepa-
ration and which is comparable in its sensitivity to
pelvic MRI in the detection of perianal fistulae and/or
abscesses [8]. The combination of MRI and endoanal
ultrasound is capable of detecting perianal fistulae
with a sensitivity of 100% [9]. We have little experi-
ence with perineal ultrasonography. In our opinion,
transrectal ultrasonography is an excellent method in
cases of newly diagnosed perianal disease, but it is less
exact in cases of recurrent fistulae.

Rectovaginal fistulae are a well-recognized com-
plication of Crohn’s disease, occurring in 5–10% of
women [10]. The management of rectovaginal fistu-
lae complicating Crohn’s disease is often unsatisfac-
tory. Faecal diversion has been used to achieve
remission in colonic Crohn’s disease [11]. Most
patients with rectovaginal fistulae secondary to rectal
disease, even if it is quiescent, eventually require a
proctectomy due to progressive rectal disease or
unmanageable incontinence [12, 13]. The role of fae-
cal diversion applied on its own in perianal Crohn’s
disease remains unclear. Many perianal lesions, par-
ticularly ulcers and fistulae, heal completely without
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any specific therapy [14]. The advantage of fecal
diversion is that it is a relatively minor procedure,
and it may promote healing of an anal ulcer and
some fistulae. It would be helpful if we could predict
which patients with perianal disease might respond
to faecal diversion. No predictive factors could be
found by Yamamoto et al. [15]. Patients have to be
warned that the ileostomy is closed in only a few
cases, but that the severe sepsis or anal pain is usual-
ly alleviated. Our two patients who underwent
ileostomy for intractable perianal CD didn’t ask for a
closure of ileostomy until now.

Infliximab is an efficacious treatment for fistulae
in patients with Crohn’s disease [16]. The perianal
disease process should first be fully delineated with
endoscopy and either MRI or EUS before treatment
is begun. Although the initial response to infliximab
is dramatic, the median duration of fistula closure is
approximately 3 months, and repeated infusions are
required [16]. Patients with fistulising CD treated
with infliximab are more likely to maintain fistula
closure if the treatment is preceded by an evaluation
under anaesthesia and seton placement [17]. Com-
plex fistulae first require surgical intervention prior
to medical treatment. A combination of antibiotics,
immunosuppressive therapy and infliximab are then
initiated to facilitate fistula healing [18]. Two of our
patients have been treated with infliximab; both of
them, finally, required an ileostomy for permanent
improvement of their perianal disease.

Intra-Abdominal Abscesses

Intra-abdominal abscesses can be successfully
drained by an echoguided mini-invasive access like
that described in regards to our patient with ulcera-
tive colitis and a subhepatic abscess. In many cases,
however, fistula formation and intestinal obstruction
is associated with intra-abdominal abscesses, and
abscess drainage does not improve the situation in
the long term. More than 25% of patients undergoing
surgery for Crohn’s disease will have either an intra-
abdominal mass or abscess. Of these masses, 40%
will have an associated fistula [19, 20]. Traditionally,
the majority of abscesses associated with Crohn’s
disease have been approached with operative
drainage; however, improved interventional radio-
logical techniques have resulted in an increased use
of percutaneous drainage. Doing so will facilitate an
improvement in the patients general condition prior
to definitive surgical repair [20]. Non-operative ther-
apy prevented subsequent surgery in half of the
patients and may be a reasonable treatment option
[21]. In cases with no associated abscess primary
reconstruction can be proposed.

Psoas Abscesses

As for psoas abscesses, Crohn’s disease is today the
most common cause of this entity. Nevertheless, it is
a rare event as it develops in less than 1% of patients
with CD [22]. An occasional patient will require mul-
tiple operations [23].

Acute Appendicitis

Acute appendicitis and appendectomy in patients
with CD is a matter of debate. Crohn’s disease con-
fined to the appendix is rare but has been well
described in the literature [24]. Crohn’s disease of the
appendix can mimic acute appendicitis, although
often with a more indolent course. It has been sug-
gested that appendectomy in patients with CD may
be complicated by fistula formation. Interestingly, in
patients with abdominal pain for less than 1 week,
appendectomy was followed by minimal problems,
whereas in those with pain for longer than a week,
incidental appendectomy was followed by an 83%
incidence of fistulae, arising not from the appen-
diceal stump but from the terminal ileum [25]. The
disease may be treated successfully by laparoscopic
appendectomy with good long-term results [26]. A
laparoscopic approach may be advantageous since
the trocars are inserted far away from the diseased
ileocecal region and scar formation is reduced in
comparison with an open access.

Toxic Colitis

Toxic colitis, with or without megacolon, is an emer-
gent life-threatening complication of inflammatory
bowel disease. Its overall incidence in patients with
ulcerative colitis is about 10% [27]. Although in the
past, toxic colitis was thought to be a rare complica-
tion of Crohn’s disease compared with ulcerative
colitis, recent studies have shown that Crohn’s colitis
is the etiology in approximately 50% of the cases [28].
The overall incidence of complicated Crohn’s disease
is about 6%, with an increasing number occurring in
Crohn’s colitis [29]. The presentation of toxic “fulmi-
nant” colitis includes fever, an abrupt onset of
bloody diarrhoea, abdominal tenderness, colicky
pain, and anorexia [30]. Toxic megacolon is present
if, in addition to toxic colitis, either total or segmen-
tal dilatation of the colon occurs [31, 32]. Once the
diagnosis of toxic colitis is suspected, aggressive
medical therapy is initiated. A team approach is
required involving both gastroenterologists and sur-
geons. Prompt surgery is indicated for patients with
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toxic colitis or megacolon if there is evidence of free
perforation, peritonitis, or massive haemorrhage.
Surgery may also be indicated to avoid perforation if
no clinical improvement occurs with aggressive med-
ical management within 48–72 h. A persistently dilat-
ed colon on plain films is also often an indication for
operative intervention. The optimal operation
involves subtotal colectomy with end ileostomy. This
allows removal of the majority of the bowel and
avoids an anastomosis in a critically ill patient [30].
Total colectomy was at one time the procedure of
choice, but has fallen out of favour due to increased
morbidity and mortality. An endoscopic decompres-
sion by sigmoido- or colonoscopy can be achieved
[33, 34], but it cannot be recommended unless used
in a non-surgical candidate. Computed tomography
scans should be performed on all patients for whom
the diagnosis of toxic megacolon is suspected, as sev-
eral complications can be identified before clinical or
plain film findings. Diffuse colonic wall thickening,
submucosal edema and pericolic stranding are all
indicative of severe colitis [35]. Timing of surgery
regarding toxic megacolon may be crucial, and delay
in surgical management can result in perforation and
the poor prognosis that accompanies it. The long-
term prognosis of medically managed, ulcerative
colitis-related toxic megacolon is poor [36].

Intestinal Obstruction

Intestinal obstruction most commonly occurs in
patients with Crohn’s disease. Small bowel obstruc-
tion is the most common complication requiring sur-
gical correction in Crohn’s disease and affects
35–54% of patients [37, 38]. It is important to rule
out a malignancy whenever a stricture, especially
colonic, is present. The initial management of intes-
tinal obstruction in Crohn’s disease is medical thera-
py. Obstruction that is unresponsive to medical treat-
ment requires resection or possible strictureplasty
[39]. Septic problems or phlegmon, a stricture close
to a planned resection and extensive ulceration or
bleeding are contraindications for strictureplasty.
Ileocecal resection is a very satisfactory procedure
since most patients enjoy longstanding good health
after this procedure. “Don’t operate until a patient
gets a complication from Crohn’s disease; but don’t
wait for a complication to become further complicat-
ed” [40]. Extended resection margins confer no
advantage to patients in reducing cumulative recur-
rence rates. The presence of residual microscopic
Crohn’s disease at resection margins does not
increase recurrence rates vs. normal margins. Resec-
tion margins of 2 or 12 cm after a median follow-up
of 56 months had the same recurrence rate [41].

Haemorrhage

Although we had no patients with massive bleeding
in our hospital in the last 7 years to treat, this issue is
worth mentioning. Severe bleeding occurs in 0–6% of
patients with inflammatory bowel disease with most
series quoting a 2–3% incidence [42–44]. As com-
pared with ulcerative colitis, where bleeding may dif-
fuse from large areas of ulcerated mucosa, in Crohn’s
disease the bleeding is often from a localised source.
It is important to rule out a gastroduodenal source
prior to bowel resection. Robert et al. [43] found that
nearly 30% of patients with Crohn’s disease treated
for significant gastrointestinal bleeding had a bleed-
ing duodenal ulcer as its source. In Crohn’s disease,
it is important to localise the source of bleeding pre-
operatively. If gastroscopy and colonoscopy are not
successful, the use of angiography may be consid-
ered, but only if patient stability is obtained. Other
methods include the use of a nuclear medicine
known as red cell scan.

Life-threatening haemorrhage and exsanguination
from Crohn’s disease in four patients were described
in 1995, when 34 cases similar to the medical litera-
ture were reviewed [45]. Five patients died, in 30
(90%) surgery was necessary to cease haemorrhage
and ileocolectomy was the most frequently per-
formed procedure. Mesenteric arteriography was
positive in 17 patients, providing precise preopera-
tive localisation, resulting in no mortality in this
group [45]. A retrospective study of 34 patients with
acute lower gastrointestinal bleeding in Crohn’s dis-
ease, the largest to date, shows a more favourable
result [46]. Acute haemorrhage was defined as acute
rectal bleeding originating in diseased bowel, requir-
ing a transfusion of at least 2 units of red blood cells
within 24 h. Upper gastrointestinal tract haemor-
rhage or anal lesions and postoperative bleeding
were excluded. Recently, several promising studies
have been published that describe transcatheter
embolization for the treatment of massive lower gas-
trointestinal bleeding in cases of bleeding colonic
diverticular disease and angiodysplasia. This
approach may be useful for bleeding in Crohn’s dis-
ease as well.

Perforation

Crohn stated in a 1957 paper: “Free perforation of
ileitis into the peritoneal cavity never occurs or at
least I have not seen it” [47]. In 1965 however, he
reported seven cases of free perforation [48]. Free
perforation occurs in approximately 2% of patients
with ulcerative colitis and is usually associated with
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toxic colitis or megacolon [28]. Its occurrence with-
out megacolon is rare [49]. The diagnosis may be
delayed, as high-dose steroids may mask the signs of
peritonitis. In Crohn’s disease, free perforation is a
rare but severe complication occurring in 1–3% of
cases [50, 51]. Holzheimer et al. [52] reported an inci-
dence of 13% in 1995. Such different incidence rates
are due to the fact that in some reports, abscess for-
mation is included and in others it is not. A large
series of free perforation in Crohn’s disease has been
published by Greenstein et al. [53] in 1985 and by
Ikeuchi et al. [54] in 2003; it seems that the incidence
of free perforation in Japan is higher than in Western
countries. The procedure of choice for a patient with
ulcerative colitis and free perforation is a subtotal
colectomy and end ileostomy. Gastroduodenal perfo-
rations in Crohn’s patients are best managed with
debridement and primary repair. Perforated Crohn’s
colitis, which is often in the setting of toxic colitis,
requires subtotal colectomy with rectal preservation
and end ileostomy [51]. If the perforation occurs in a
diseased small-bowel segment, this segment along
with the perforation is resected. In a recent study,
Nissan et al. [55], who advocated a more liberal
approach to surgical treatment, found free perfora-
tion in only 3.8% of their study group. Intensive
medical treatment resulted in a 6.2-year delay from
diagnosis until surgery, in contrast to 3.3 years in the
study by Greenstein et al. [56]. It is possible that a
serious complication such as free perforation result-
ed from a conservative medical approach. Perforative
Crohn’s disease is accompanied by more postopera-
tive complications, anastomotic healing is poor, and
recurrent disease is more frequent in the short-term
(up to 5 years) follow-up than in obstructive Crohn’s
disease [57]. Based on the results of many authors
[55, 56, 58], early surgery in Crohn’s disease patients
depending on the clinical presentation, intensity and
duration of medical treatment, and life quality
impairment, is recommended. It is generally accept-
ed that 1–3 % of patients with CD will present with a
free perforation—initially or eventually in the course
of their disease [53, 58, 59]. Operative mortality in
case of perforation is 20–40% [31, 60], whereas it is
4% in patients with toxic megacolon operated on
before perforation has taken place. In half of
patients, perforation is not associated with toxic
megacolon. Free perforation of the bowel due to can-
cer in Crohn’s disease is very rare [61].

Perforated Cancer in IBD

People with ulcerative colitis and Crohn’s disease are
at greater risk for colon cancer than the general pop-
ulation. Four patients with bowel perforation

because of carcinoma in Crohn’s disease are
described in the literature [61, 62]. In case of a con-
servative procedure such as suture of perforated
intestine or drainage only or strictureplasty, stenting,
biopsies of the perforated area are recommended.
Prognosis of carcinoma in IBD, according to Fraschi-
ni [61], is good. His patient underwent a right hemi-
colectomy and was alive without recurrence or
metastases at the 31-months follow-up. Prognosis of
carcinoma in IBD, according to Greenstein [62], is
bad. Two of his patients died because of operative
complications. Our patient, who underwent laparo-
scopic closure of the cecal perforation, was dis-
charged 6 days postoperatively, but, as mentioned
above, he died after a planned right hemicolectomy
in his reference hospital.

Laparoscopy

The final role of laparoscopic surgery for the man-
agement of inflammatory bowel disease is still under
evaluation, but it is attractive. Since it is well known
that development of laparoscopic techniques is not
reserved for university centres or high volume hospi-
tals, minimal invasive procedures can also be applied
in peripheral hospitals. Certainly, laparoscopy is not
the first choice approach in the emergency treatment
of our patients with inflammatory bowel disease, but
we do not hesitate to perform a diagnostic
laparoscopy in patients with known inflammatory
bowel disease which present with unclear acute
abdominal complaints. In this way, we managed a
cecal perforation in a patient with Crohn’s disease
and cecal carcinoma by direct closure of the perfora-
tion and peritoneal lavage and drainage. Laparoscop-
ic ileocolic resection is a feasible procedure for
skilled surgeons. When compared with an open
approach, laparoscopic ileocolic resection led to
lower 5-year small-bowel obstruction rates in select-
ed patients with ileocecal Crohn’s disease, whereas
the 5-year recurrence rates did not differ [63].

Conclusion

Treatment of inflammatory bowel disease is a chal-
lenge. Many surgeons are not enthusiastic about
treatment of patients with Crohn’s disease or ulcera-
tive colitis. During recent decades, specialised cen-
tres have been created where a team of skilled sur-
geons, gastroenterologists, radiologists, pathologists,
and psychologists guarantee an optimal management
of patients with IBD. This opportunity should be
offered to IBD patients whenever possible. However,
in case of emergencies such as toxic megacolon,
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bowel perforation, bleeding, and intestinal obstruc-
tion, treatment In Loco is unavoidable. Transfer to a
specialised centre, which doesn’t always mean the
next closest hospital, may be very dangerous for
patients with IBD emergencies. An immediate surgi-
cal intervention is required, and the surgeon has to
know what to do. This is expecially true for patients
presenting with acute abdominal pain as a first man-
ifestation of IBD, a rare event nowadays.

Since ulcerative colitis and Crohn’s disease are not
extremely rare, doctors in peripheral hospitals are
familiar with them. Surgical management of patients
with IBD is not extremely difficult from the technical
point of view. The question is when and how to
choose the right approach. Decisions made in emer-
gency situations, or better, before these develop, are
made in an interdisciplinary way. For instance, every
patient with IBD should be evaluated by the gas-
troenterologist and the surgeon together at the time
of the initial hospital admission and at every read-
mission thereafter.

Histologic examination of biopsies may be haz-
ardous. A proven diagnosis of Crohn’s disease is gen-
erally seen as precluding ileal pouch-anal anastomo-
sis. This problem exists in peripheral hospitals as
well as in big institutions.

In a peripheral hospital such as ours, there is a
surgeon, a gastroenterologist and endoscopist, a
radiologist, a blood bank, an intensive care unit, and
a CT-scan available. Using these resources, we have
treated patients with IBD emergencies with the
results reported above (Table 2). If we have to resolve
emergency situations regarding IBD patients, some
planned operations should also be done. Treatment
of IBD patients in our department is performed in
accordance and in synchronisation with our gas-
troenterologist and specialised centres. We do not
carry out ileal pouch-anal anastomoses because of
the low number of patients requiring this operation
at our hospital.
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Introduction

Since the introduction of the abdominoperineal
resection of the rectum (APR) for cancer or IBD [1],
an increasing number of perineal complications have
been reported. Delayed wound healing and local
infection are in fact common complications. Healing
depends on the patient’s general and nutritional sta-
tus, the nature of the underlying disease, the tech-
nique used for perineal reconstruction (primary clo-
sure or healing by secondary intention) and the
development of perineal infection. Simple primary
skin closure has been used in the past with poor
results, mainly from insufficient control of local
infection [2]. For some decades, frequent dressing of
the perineal wound with swabs has been considered
the treatment of choice, although healing by second-
ary intention involves prolonged hospital stay and
persistent wound drainage, usually requiring fre-
quent dressings and occasionally the development of
a persistent perineal sinus (PPS). In the seventies, the
introduction of closed suction drainage brought new
interest to primary perineal closure techniques.
McLeod et al. [3] evaluated the results of primary clo-
sure and suction drainage on 57 APRs (40 ulcerative
colitis, 4 Crohn’s disease, 10 carcinoma of the rec-
tum, 2 had carcinoma of the anus and 1 had anal
incontinence), reporting an overall 72% closure rate
and concluding that primary healing can be achieved
in a large proportion of patients operated on for can-
cer or IBD. More recently, the introduction of neoad-
juvant radiotherapy seems to have greatly increased
the risk of perineal wound complication after APR
with direct primary closure.

Common experience shows that when the per-
ineum is left open, healing by secondary intention is
accompanied by a significant morbidity, prolonged
hospitalisation, discomfort, protracted postoperative
drainage and higher risk of PPS. The patient usually
requires daily care of the perineum for 2–12 months.
The wound heals more slowly in patients with
inflammatory disease of the colon.

The presence of a persistent perineal sinus is cer-

tainly a disabling complication for the patient as it is
usually accompanied by foul secretions, perineal
pain, chronic pelvic pain, local dermatitis, infections
and dyspareunia. It represents the most frequent late
complication of APR and it is a challenging condition
for the surgeon. According to Eftaiha and Abcarian
[4], after a 4-month period from APR, the perineal
wound completely healed in 78% of patients. For this
reason it is important to monitor the perineal wound
at 4 months. If the repair process has failed, it is
important to differentiate unhealed perineal wound
(UPW), those wounds still open at 6 months from
initial surgery, from persistent perineal sinus (PPS),
those steady fibrous wounds still present 1 year after
surgery and probably unable to heal by themselves.
According to some authors, a small shallow UPW can
be successfully treated with curettage and local treat-
ments, while long and complex UPW as well as PPS
usually require a more extended surgical approach
[5–7]. As reported by Opelka, after 6 months from
radical proctectomy, the perineum heals in 58% of
the patients with IBD and 70% of the patients with
carcinoma. After 1 year, the wound is completely
closed in 98% of the patients [8]. In all cases, espe-
cially when cancer is involved, an evaluation under
anaesthesia with multiple-site biopsies is mandatory.

The anatomical limits of a perineal sinus largely
depend upon the operation performed. When the
rectum and the anal canal are removed, the anterior
aspect of the sinus is usually formed in the female by
the posterior aspect of the uterus and the posterior
vaginal wall, and by the bladder, the seminal vesicles
and the prostate gland in the male. These organs are
rather fix, but they can nevertheless slide down to
some extent with the loops of the small bowel, con-
tributing to the closure of the pelvic defect. The later-
al and the posterior aspect of the small pelvis are
formed by the pelvic sidewalls and by the anterior
aspect of the sacrum and coccyx covered by the pre-
sacral fascia. These structures do not take part in the
process that finally leads to the closure of the pelvic
wound. When APR is performed, the levator ani
muscle is partially removed with the specimen so that
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its margins are very seldom useful for primary clo-
sure. Lubbers et al. [9] have reported a reduced num-
ber of perineal wound dehiscence and PPS after
intersphincteric or perimuscular dissection of the
rectum compared to wide APR.

Pathophysiology

Healing is a complex process not yet completely
understood. Soon after tissue damage, the inflamma-
tion phase takes place with subsequent migration
and proliferation of macrophages, lymphocytes and
fibroblasts; thereafter, neoangiogenesis and fibro-
plasias lead to wound closure, and finally, contrac-
tion of the scar tissue and remodelling complete the
healing process. This organised sequence of events
can be retarded by many endogenous factors such as
ischaemia or poor blood supply, and nutritional defi-
ciencies (common in IBD patients) as well as exoge-
nous ones such as infection, trauma and the use of
anti-inflammatory drugs.

Inadequate perfusion or low haemoglobin level,
metabolic diseases (e.g. diabetes mellitus) and con-
nective tissue disorders are all systemic factors that
contribute to alterations in the healing process.
Before focusing on local treatment of an unhealed
perineal wound, the surgeon has to correct possible
nutritional and circulatory deficiencies, maintain
blood glucose within the normal range and control
high blood pressure. Radiotherapy, usually per-
formed preoperatively in patients with rectal or anal
cancer, represent a further factor that may delay
healing and lead to PPS. Microangiosclerosis related
to ionising radiation may alter the perfusion at the
wound margins, while oedema and subsequent fibro-
sis of the pelvic tissues prevent an adequate closure
of the pelvic dead space.

Patients with IBD have shown more complications
in healing perineal wounds in respect to patients
undergoing proctectomy for cancer. In fact, as shown
by Manjoney et al. [10] in their report, at 6 weeks 39%
of patients in the IBD group had completely healed in
comparison to 64% in the cancer group. Patients
affected by Crohn’s disease are at higher risk for PPS
compared to those with ulcerative rectocolitis. The
frequent involvement of the small bowel in Crohn’s
disease and the constant hypovitaminosis with mal-
absorption of ascorbate and zinc, both key elements
in enzyme activation, involved in the healing process
are possible explanations. Furthermore, the inflamed
small bowel usually becomes rigid and does not
descend to occupy the empty pelvis, leading to a per-
sistent pelvic dead space. The risk of pelvic infection
is then very much increased and fistulisation of the
remaining bowel is always of great concern. Finally,

at the time of operation, the rectal wall, hardened by
chronic inflammation, may easily tear with spillage
of content into the pelvis. Under these circumstances
infection is very likely to occur [11].

Yamamoto et al. [12] reviewed the records of 145
patients who underwent proctocolectomy for
Crohn’s disease between 1970 and 1997 and found
that PPS was present in 33 (23%) of the cases. The
factors indicated by the authors as contributing to
the significantly increased risk included the younger
age, the presence of rectal inflammation, perianal
sepsis, high fistulous tracts, extra-sphincteric exci-
sion of the rectum and fecal contamination of the
pelvis. In their experience, the surgical eradication of
the perineal sinus gave such poor results as to make
them question the usefulness of any aggressive surgi-
cal approach for perineal sinus after proctocolecto-
my for Crohn’s disease. In any case, patients should
be thoroughly informed about the possibility that
perineal complication may frequently occur [13].
Whitlow et al. [14] evaluated a series of 195 patients
all undergoing proctectomy at the Ochsner Clinic in
New Orleans from 1980 to 1996. They reported minor
wound complications in 45 (23%) patients and major
complications in 13 (7%). Diagnosis of Crohn’s dis-
ease, neoadjuvant full course radiotherapy, the pres-
ence of perineal fistulae or abscesses preoperatively
and the direct closure of the peritoneum were all fac-
tors that significantly increased the risk of wound
complication.

A persistent perineal sinus was the most common
late complication in a series of 67 patients who
underwent pouch removal after failed restorative
proctocolectomy at St. Mark’s Hospital between 1977
and 2002 [15]. After 6 months from pouch excision,
40 patients had completely healed while 27 had a PPS
that required at least another operation; at 1 year 7
patients were still unhealed.

In order to reduce the risk of perineal wound
infection and finally PPS, it is mandatory to avoid
any contamination of the pelvis during surgery. Nev-
ertheless, should any spillage of bowel content occur,
a generous washing of the pelvic cavity is not a reli-
able remedy, in this case the perineal wound should
be better dressed open. During APR, the laceration of
the rectum is more frequent when two surgical teams
are operating at the same time; for this reason Keigh-
ley [16] recommends performing the abdominal part
of the operation first, and then, while the assistant
completes the colostomy, the same surgeon carries
out the perineal dissection. The control of haemor-
rhage is essential as a careful haemostasis prevents
the formation of a pelvic haematoma and subsequent
infections. Blood pressure needs to be checked
throughout the procedure as bleeding or oozing can
be difficult to detect if the patient’s blood pressure is



Management of the Unhealed Perineal Wound 465

too low. The obliteration of the pelvic dead space
may be useful in preventing later infection. For this
reason, an intersphincteric dissection should be con-
sidered whenever possible, and the pelvic peri-
toneum should not be sutured in order to allow the
descent of the bowel loops into the pelvis. A suction
drainage is useful for preventing the collection of
blood and the formation of an haematoma, thus
reducing the risk of infection. The drainage is best
delivered through the abdominal wall [16]. Primary
closure is certainly a choice, provided that pelvic
contamination has not occurred and suction
drainage has been put in place. Packing should be
reserved for those patients in whom contamination
has occurred or when intraoperative haemostasis has
not been satisfactorily accomplished. According to
Jalen et al. [17], an unhealed perineal wound was
present at 6 months after operation in 40% of
patients with primary closure and in 60% of patients
with perineal packing.

Treatment Options

Conservative Treatment

Spontaneous healing can occur in about half of all
patients who still have an unhealed wound 12 months
after rectal excision, if the diagnosis is ulcerative coli-
tis; almost all persistently discharging wounds will
have healed in 18–24 months. Even in Crohn’s dis-
ease some perineal sinuses can heal spontaneously
up to 12 months after proctocolectomy [16]. The
patient should be advised and instructed to take an
active part in the daily care of the wound. Simple sitz
baths are rarely sufficient, and a regular use of a
small shower-like “Water Pik” (Water Pik Technolo-
gies Inc., CA, USA) will favour a correct wound
cleansing. The dressing should not be too tight to
deter mechanical delay of the healing process. Topi-
cal antibiotic agents are sometimes useful to alleviate
symptoms such as pain, pruritus and local inflamma-
tion while systemic antibiotics cannot usually reach
therapeutic tissue concentrations [18] and are gener-
ally less helpful.

Adequate debridement of the perineal wound with
surgical removal of all devitalised and infected tissue
is of great importance. Unfortunately, the presence
of multiple tracks or abscess on the buttocks or sur-
rounding perineal skin often interferes with the
above-mentioned local procedures. It is usually
advisable to examine all fistulae under anaesthesia in
order to define its exact position, dilate any strictures
present and collect some samples for histology and
cultures [16]. A daily irrigation of the cavity with

antiseptic solution is effective in reducing purulent
discharge [20]. In selected cases, oral metronidazole
and low doses of steroids may be confidently used to
reduce inflammation.

Special and complex dressings have been empiri-
cally used over the years to help closure. Among the
many different types of advanced dressings, subat-
mospheric pressure dressings (SPD) are safe and
easy to manage. The wound is filled with a sterile
sponge, a silastic drain tube is placed on top and the
system is sealed with airtight plastic drape. The tube
is connected to a vacuum device or a vacuum bottle
to maintain the wound bed at subatmospheric pres-
sure. A vacuum allows higher blood flow in the
wound bed favouring granulation tissue formation
and absorbs exudates thus reducing bacterial con-
tamination. This method has been adopted in many
cases with good results [8, 21, 22].

Curettage

According to Keighley [16], curettage alone brings
poor results and often requires many repeated treat-
ments. Corman et al. [23] achieved closure in all the
patients with ulcerative colitis and in 10 of 11
patients with Crohn’s disease after repeated sessions
of curettage of the wound (mean 3 treatments/patient).

Excision and Primary Closure

Wide excision and primary closure with removal of
all fibrous tracks can be a very difficult procedure to
carry out, especially in high presacral tracks. Quite
often the wound cannot be sutured directly, and
resulting the dead space is likely to become infected.
As a matter of fact, Scammel and Keighley [24], in a
group of 17 patients with Crohn’s disease, obtained
primary closure in three cases only. Neoadjuvant RT
increases the risk of perineal wound complications
after APR [25]. Bullard et al. [26] have recently
reported the results of primary perineal closure after
APR in a series of 117 patients who received neoad-
juvant radiotherapy to downstage rectal cancer and
decrease the risk of local recurrence. Major perineal
wound complications were reported in 35%. Delayed
healing was the most common complication with a
mean healing time of 3.8±2.7 months (range 1–12).
Five patients developed a PPS: four in the RT group,
one in the control group. The authors concluded that
in patients undergoing neoadjuvant radiotherapy,
primary closure of the perineum should not be con-
sidered the option of choice.



466 D. Segre, H.M. Dal Corso, M. Londra, M.C. Giuffrida

Skin Grafting

This rather easy approach may be indicated in
patients with very superficial tracks or with small
cavities. Unfortunately, the majority of perineal
sinuses are quite long and tortuous and after the
complete excision of the cavity a complex recon-
struction is often required [16].

Cutaneous and Myocutaneous Flaps

Many techniques of muscle transposition have been
described for the treatment of PPS. The procedure
can be carried out soon after the excision of the sinus,
usually involving parts of the coccyx and lower
sacrum, or a few days later, when the walls of the cav-
ity are covered with granulation tissue [16]. Marti et
al. [27] used a wide V-Y full-thickness flap to cover
large perineal defects in six cases (Fig. 1). The
authors used this technique in two cases of giant
condyloma of the perineum without the involvement
of the anal canal, two cases of hidradenitis suppura-
tiva and two cases of salvage total rectal excision after
failed radiotherapy for anal carcinoma. All wounds
healed primarily without infection even in the last
two patients who, as reported, had signs of perineal
radiodermitis. In persistent perineal sinus after proc-
tectomy for Crohn’s disease, Bascom et al. [28] sug-
gest an easy technique, using a skin flap 1 cm thick,
whose healing is favoured when an asymmetric
suture line is placed to one side of the repair.

Gracilis Muscle Flap

Bartholdson and Hulten described the gracilis mus-
cle flap for perineal reconstruction in 1975 [29]. This
fusiform muscle lies along the medial side of the
thigh and knee and serves to adduct the thigh, and to
flex and medially rotate the leg. It attaches proximal-
ly at the body and inferior ramus of the pubic bone
and distally to the superior part of the medial surface
of the tibia. The dominant vascular pedicle of this
flap is the medial femoral circumflex artery and vein
that branches off the profunda femoris artery and
vein [18]. The muscle is exposed through a longitudi-
nal thigh incision and the distal end is divided near
the knee (Fig. 2). It may be rotated as a muscle or as
a myocutaneous unit. Usually the muscle alone is
used for rotation as the overlying skin has a rather
uncertain blood supply. Moreover, the inclusion of
the skin tends to limit the degree of muscle transpo-
sition into the perineal wound. Furthermore, the
donor site may be difficult to close [16].

This flap can be used as a pedicle graft for filling
the cavity created after excision of a long perineal
sinus. Some authors consider the gracilis muscle flap
the technique of choice for many perineal wounds.
Ryan [30] reported a successful healing in 12 of 15
patients [80%), including 9 with ulcerative colitis and
6 with Crohn’s disease. The same good results have

Fig. 1. V-Y fasciocutaneous flap. Two large triangular flaps
extending to the inner aspects of the thighs are marked
(top). The skin, subcutaneous fat and deep fascia are
incised (middle). The flaps are mobilised 4–6 cm medially
on each side and sutured (bottom)



Management of the Unhealed Perineal Wound 467

recently been reported by Rius et al. [31].
According to Keighley [16], the gracilis muscle

flap is a useful option in postirradiation perineal
sinuses, and he warns about the risk of sensory loss
related to the long and potentially painful thigh inci-
sion. The principle drawback to this flap is that it fre-
quently may not provide sufficient bulk to fill the
dead space in large, complex perineal wounds. In
addition, the proximal two thirds of the gracilis mus-
cle, which represents the main bulk of the flap, may
not reach the deepest point of the perineal wound
due to its low axis of rotation [18]. Finally the vascu-
larity of the distal third of the flap may be unreliable.
For these reasons many reconstructive surgeons are
actually cautious in utilising this flap.

Gluteal Thigh Flap

This fasciocutaneous flap, based on the descending
branch of the inferior gluteal artery, includes the
skin and subcutaneous tissue of the proximal poste-
rior thigh. The posterior cutaneous nerve of the

thigh is intimately associated with the vascular pedi-
cle and provides the opportunity of transferring a
flap that maintains a certain skin sensitivity. The
point of rotation of the flap is 5 cm above the ischial
tuberosity which overlies the emergence of the infe-
rior gluteal artery from underneath the piriformis
muscle. The central axis of the flap is midway
between the greater trochanter and the ischial
tuberosity, running perpendicularly to the gluteal
crease.

The donor site can be usually sutured straightfor-
wardly. To facilitate donor site closure, the flap
should be designed to be less than 12 cm in width. It
may be extended to within 8 cm from the popliteal
fossa. In a series of 19 patients with 21 buttock and
perineal wounds closed in a single stage, Hurtwitz et
al. demonstrated the reliability, versatility and low
morbidity of the gluteal thigh flap [18, 32]. It pro-
vides excellent soft tissue bulk and usually little to no
functional deficit is noted postoperatively [19]. Many
authors consider it to be the gold standard for the
chronic, deep midline perineal defect, while others
feel that de-epithelialised fasciocutaneous flaps have
a limited capability in filling completely dead spaces,
especially in complex sinuses [18].

Gluteus Maximus Muscle and Musculocutaneous
Flap

The gluteus maximus muscle is one of the largest
muscles in the body. Its principle actions are to
extend the thigh and assist in its lateral rotation,
steady the thigh and assist in raising the trunk from
the flexed position. It has a dual blood supply from
the superior and inferior gluteal vessels. The inferior
gluteal artery and posterior cutaneous nerve of the
thigh supply the inferior portion of gluteus maximus
and the skin of the posterior thigh. Excision of the
lower aspect of the gluteus maximus results in no
functional deficit; the donor site can be closed pri-
marily and the muscle is sufficiently bulky to fill the
cavity [16]. Baird et al. reported a series of 16 patients
in which the inferior gluteal myocutaneous flap was
employed to close large perineal wounds [33], all but
one patient achieved complete healing of the perineal
wound. In addition, Gottlieb and Jejurikar [18] prefer
the inferior gluteus maximus muscle. To facilitate
exposure, dissection and elevation of the lateral dis-
tal aspect of the inferior gluteus maximus muscle
from the ileotibial tract, a counter-incision is made in
the upper lateral posterior thigh. By detaching the
origin and insertion of the inferior portion of the glu-
teus maximus muscle, leaving it attached only by its
vascular pedicle, the flap will be able to fill the dead
space of very large and deep perineal and pelvic

Fig. 2. Gracilis muscle flap reconstruction for PPS
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wounds (Fig. 3). Bell et al. [34] think that this flap
cannot fill the pelvis deeply and reserve this tech-
nique for patients in whom a chronic sinus occurs
after primary simple closure of the perineal wound.
This has the important advantage of avoiding re-
entering the pelvic cavity from the abdomen.

Gluteus Maximus V-Y Advancement Flaps

Shallow perineal defects may be closed utilising sin-
gle or bilateral gluteus maximus V-Y flaps. The ori-
gins of the gluteal muscles are detached from their
attachment to the sacrum, advanced medially and
secured to each other in the midline. A V-shaped
incision is made in the posterior/lateral buttock skin
down to the gluteal muscle. The musculocutaneous
unit is advanced medially and a midline closure is
performed without tension. The donor site is closed
as a V-Y plasty [18]. Hurst et al. [19] utilised this flap
in 4 of 12 patients (12.4% of 97 patients submitted to
proctectomy for Crohn’s disease) achieving primary
closure.

Gluteal Posterior Thigh Chimera Flap

If additional skin is required to accomplish perineal
wound closure without tension, the gluteal thigh flap

may be elevated in combination with a gluteal mus-
cle flap based on the same pedicle. The pedicle of the
gluteal thigh flap, the descending branch of the infe-
rior gluteal artery can be separated from beneath the
gluteal muscle and dissected to its take-off from the
inferior gluteal artery as it emerges from underneath
the piriformis muscle, allowing independent place-
ment of the muscle in the cavity and the skin paddle
on the surface [18]. This technique allows two sepa-
rate tissue transfers in a single flap procedure and is
well suited for patients that require a wider pelvic
dissection in addition to an extensive resection of the
perineal skin [19].

Rectus Abdominis Myocutaneous Flap

This technique was described by Taylor et al. in 1983
[35]. It is an excellent method for closing a large per-
ineal defect. Based on the inferior epigastric artery and
vein, it may be passed into the pelvis to close the pelvic
floor and fill the dead space. It is best employed pro-
phylactically in high risk patients at the time of proc-
tectomy when potential perineal wound problems are
anticipated [17], or at the time of abdominoperineal
excision for a large neoplasm [34] when extensive per-
ineal excision is needed in Crohn’s disease [36], or,
finally, when the combined approach is used to excise
a large perineal sinus in Crohn’s disease or after radio-
therapy [16]. As a delayed or secondary procedure, the
advantages of this flap must be weighed against the
potential difficulties and morbidity of having to re-
enter the lower abdomen and mobilise the bowel to
provide space to pass this flap into the pelvis, which is
often severely fibrotic. Moreover, in very large pelvic
wounds, the bulk of a single rectus abdominis muscle
is inadequate to entirely obliterate the dead space [17].
In cases in which a completion proctectomy is per-
formed solely by a perineal approach or for closure of
a chronic perineal sinus gluteus maximus, posterior
thigh or even gracilis, flaps are often adequate and do
not require laparotomy [19].

A rectus abdominis myocutaneous flap has to be
designed opposite to the site of the stoma provided
that the muscle on that side has not been damaged by
repeated laparotomies or by a previous stoma. It is
important to assess the vascular supply of the flap
preoperatively and, if necessary, an angiogram can
be performed, particularly if the patient has received
groin irradiation [34]. The abdomen is opened and a
synchronous combined excision of the rectum and
the perineal sinus is completed. A disc of skin slight-
ly larger than the perineal defect is cut over one rec-
tus muscle, 3–4 cm below the costal margin, to recon-
struct the perineum and occasionally the posterior
aspect of the vagina.

Fig. 3. The gluteus maximus musculocutaneous flap
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Traditionally, the two main types of flap are
described by the orientation of the skin paddle, i.e. the
vertical rectus abdominis flap (VRAM] or the trans-
verse rectus abdominis flap (TRAM) [37]. The subcu-
taneous tissue is divided with the skin to the rectus.
The segment of rectus above the flap is divided, ligat-
ing the superior epigastric vessels. The inferior epigas-
tric vessels are then dissected free, dividing branches
or tributaries which do not supply the inferior aspect
of the rectus muscle. An adequate length of vascular
pedicle is needed to rotate the skin disc and underly-
ing muscle through the pelvis and on to the perineum.
The defect in the rectus sheath is closed over suction
drainage and the skin flap is sutured to the perineal
skin over suction drainage with the muscle filling the
dead space above (Fig. 4) [16]. Undoubtedly this tech-
nique may compromise the strength of the abdominal
incision and may compromise management of stoma
complications or recurrent ileal disease, particularly if
the stoma needs to be resited [12].

Smith et al. [38] published the results of 22
patients undergoing the Taylor flap, 21 at the time of
primary operation, but these were predominantly for
vaginal reconstruction alone. Bell et al. [34] reported
a series of 31 consecutive patients undergoing one-
stage rectus abdominis myocutaneous flap recon-
struction of extensive perineal wounds expected to
generate substantial morbidity: 26 had surgery for
recurrent or persistent epidermoid anal cancer or
low rectal cancer and 21 had high-dose preoperative
radiotherapy.

The authors modified the original Taylor’s tech-
nique using an oblique skin paddle over the longitu-
dinal rectus muscle, mainly because the oblique flap
showed many advantages compared to the vertical
one. In fact, the laxity of the abdominal skin is more
significant in the oblique direction than in the verti-
cal direction, allowing a larger paddle and minimis-
ing tension at the donor site [34]. Three weeks after
operation, complete healing of the perineal wound
was seen in 27 of the 31 patients and none developed
a chronic sinus. At the completion of follow-up
(median 9 months) there were no unhealed wounds.

Collie et al. [36] reviewed a series of 15 patients
who received proctectomy for Crohn’s disease, five of
which had a gracilis interposition and 11 a rectus
abdominis flap (one that had failed after gracilis
interposition). All 11 patients with a rectus abdomin-
is flap had a healed perineum at 3 months after sur-
gery and no donor-site complications. The perineum
healed in only one of those who had gracilis interpo-
sition.

Loessin et al. [39] employed an inferiorly based
transpelvic rectus abdominis muscle or musculocu-
taneous flap to treat persistent sacral and perineal
defects secondary to radiation and abdominoper-
ineal resection with or without sacrectomy-14 of the
15 patients achieved healing and 7 had no complica-
tions. The remaining eight patients required one or
more operative debridement or prolonged wound
care to accomplish healing of the wound. Many
authors think that reconstruction with a VRAM flap
represents the best chance for facilitating healing in
irradiated pelvises and they recommend its use for
locally advanced rectal cancers requiring intense pre-
operative and intraoperative chemoradiation [40,
41]. In Table 1, the results of VRAM flap repair used
for primary perineal repair soon after APR and for
repair after PPS wide excision are reported.

Omentoplasty

In patients who have undergone proctectomy for
inflammatory bowel disease, the main problem may
be a deep presacral cavity with only a small skin

Fig. 4. Vertically oriented rectus abdominis myocutaneous
(VRAM) flap. The skin paddle is designed to match the size
of the defect (top left). The myocutaneous flap is raised and
includes the anterior fascia of the rectus sheath (top right).
Marking the line of perineal resection including posterior
vaginal wall (bottom left). The skin paddle is secured with
interrupted sutures (bottom right)
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defect. Use of a pedicled omental graft to fill this cav-
ity is a simple solution which does not compromise
skeletal muscle bulk or function and can be more
readily applied by general and colorectal surgeons
than the more specialised myocutaneous flap [42,
43]. It is particularly appropriate in Crohn’s disease
where the rectus muscle may already have been dam-
aged because of multiple stoma sites. The omentum
may be based on the right gastroepiploic artery, in
which case the left gastroepiploic close to the short
gastric vessels is divided and the left side of the
omentum is mobilised in order to bring the apex
down to the perineum (Fig. 5).

In some cases, to allow a longer pedicle, the omen-
tal flap can be obtained on the left gastroepiploic
artery, dividing the right gastroepiploic at the level of
the second portion of the duodenum [16]. For Bell et
al. [34], primary closure over a pedicled omentoplas-
ty is the standard practice for perineal wound repair
following APR. Radice et al. [41] employed primary
perineal wound closure with or without an omental
pedicle graft for pelvic space obliteration, followed
by delayed myocutaneous flap advancement as

required for wound complications, after resection of
locally advanced pelvic malignancies. Pujol [44], in a
multicentre study, reported 100% success utilising
epiploonplasty in 28 abdominoperineal resections
and 32 pelvectomies. Brough et al. [45], in a series of
ten cases with a persistent sinus after previous proc-
tectomy, used a plug of greater omentum (two cases),
a muscle plug using the rectus abdominis muscle
(two cases) and a full myocutaneous flap based on
the rectus abdominis muscle where there was consid-
erable loss of perineal skin (six cases). Complications
of omentoplasty include haemorrhage, infarction,
causing peritonism, intestinal obstruction and per-
ineal hernia. Reoperation for omentoplasty-related
complications is required in 0–7% of patients [42, 43,
46].

Conclusion

The unhealed perineal wound is a complication that
is disabling for the patient, causing a significant
amount of morbidity and anxiety, and is difficult and

Table 1. Comparison of VRAM flap use for perineal primary closure and for PPS repair

Author Primary perineal PPS repair Major flap- Healed at
repair with with related 3 months
VRAM VRAM complications

Brough [45] 0 7 0 7
Loessin [39] 0 7 4 3
Smith [38] 21 1 2 – [*]
Radice [41] 13 0 1 12
Hurst [19] 5 0 1 5
D’Souza [40] 12 0 2 12
Bell [34] 31 0 9 27
Collie [36] 10 1 0 11

[*], unreported date

Fig. 5. Omentoplasty. The
right portion of the great
omentum is transposed in
the sacral cavity after APR
(left). View of the per-
ineum after omentoplasty
is completed and before
skin suturing (right)
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challenging for the colorectal surgeon. Fortunately,
in the last few decades treatment options have pro-
gressed from repeated unreliable procedures to suc-
cessful one-stage closure, considering modern prin-
ciples of wound management.
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Introduction

Rehabilitation medicine can be defined as the multi-
disciplinary and interdisciplinary science that aims
at attaining the complete functionality and health of
a person by reducing the disability and its correlated
symptoms. Rehabilitation is a both a process that
involves finding solutions to given problems and also
a process of education whereby a person is helped to
achieve the best possible level of life in its physical,
functional, social and emotional dimensions with the
least possible limitation to their operative choices.
The process also requires the involvement of the
patients’ family and those around them. Consequent-
ly, “the rehabilitation process concerns not only
strictly clinical aspects” but also “encompasses psy-
chological and social dimensions. To achieve a good
level of efficacy, each patient’s rehabilitation project
must have rationally planned, multiple objectives so
that the autonomy to be attained in various areas can
be translated into the personal independence of the
patient as a whole being, with enhanced quality of life
for the patient” [1].

In patients affected by inflammatory bowel dis-
ease (IBD) and familial adenomatous polyposis
(FAP), the rehabilitation process aims at attaining,
recovering and maintaining an increased level of
autonomy by relying on: (1) surgical intervention,
and (2) study of the disability problems associated
with these pathologies.

Surgery for IBD and FAP

The rehabilitation process takes into account surgi-
cal intervention and its technical aspects, as well as
the probable quality of life of the patient after thera-
peutic treatment. Whenever possible, the rehabilita-
tion process will begin before surgery by informing
and educating the patient about the therapeutic strat-
egy to be adopted. After surgery, all efforts will con-
centrate on maintaining and/or recovering the
patient’s autonomy and functionality.

On this subject, attention will be paid to both the
recovery of basic functions, that is to say, those
linked to vegetative life (such as correct breathing,
blood circulation and the tegumentary function) and
to functions related to social life. The main objectives
are to:
– improve overall functionality.
– Reduce or to keep in check all postoperative

symptoms and/or complications.
– Reduce the level of disability.
– Promote rehabilitation to social and working life.
– Help the patient become aware of the disability

and actual functionality and to support that new
awareness.
Diagnostic evaluation and planning an appropri-

ate therapeutic intervention are needed in order to
realise these objectives. 

Among the existing colic surgery protocols, one
that certainly deserves to be mentioned is the proto-
col developed by Kehlet and his Danish team [2]:
with their concept of “accelerated rehabilitation”,
they developed a series of perioperative treatments
that allow speedy recovery and an early dismissal.
This treatment concept preserves bodily organ func-
tions and avoids the usual postoperative deteriora-
tion in pulmonary function, body composition and
cardiovascular response to exercise [3]. (See Table 1
for a comparison of this protocol with the Conven-
tional Care and Multimodal Rehabilitation pro-
grammes.) The multimodal rehabilitation pro-
gramme, with epidural analgesia, early oral nutrition
and mobilisation, besides application after open
colonic surgery for noninflammatory bowel disease,
is also used after ileocolic resections for Crohn’s dis-
ease [4]. Andersen and Kehlet, at the end of this
prospective, nonrandomized study, observed that
open ileocolic resections for Crohn’s disease com-
bined with fast-track multimodal rehabilitation with
continuos epidural analgesia and enforced early oral
feeding and mobilisation enhanced recovery and
decreased median hospital stay to 3 days with a low
morbidity and readmission rate. Moreover, they sug-
gested that “prospective studies using multimodal
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rehabilitation are indicated to evaluate the role of
laparoscopic assisted vs open resection for ileo-colic
Crohn’s disease”.

Fundamentals of Rehabilitation

The definition of a rehabilitation program is based
upon four areas of intervention:
– physical training and the development of a physi-

cal training programme.
– A programme of health education in order to

eliminate or reduce all risk factors that may affect
clinical condition.

– Evaluation of the patient’s psychological condi-
tion and social and working environment and the

development of a program of topical intervention.
– Evaluation and treatment of possible surgical or

internal complications.

Physical Training and the Development of Physical
Training Programs

A physical training programme is developed in three
phases: preoperative, acute postoperative and long term.

Pre-operative Phase

During this phase, patients learn all the exercises
they will have to practise also in the postoperative

Table 1. Protocol for anaesthesia, surgery and rehabilitation programme after colonic resection with conventional care
(group 1) and multimodal rehabilitation (group 2) [3]

Group 1 Group 2

Anaesthesia Premedication: oral diazepam 10 mg Premedication: none
Epidural catheter: T8-T10 Epidural catheter
Carbocaine 2% (4+4) ml with epinephrine Right hemicolectomy: T6-T7

Sigmoid resection: T9-T10
Carbocaine 2% 4 ml with epinephrine hourly Test: lidocaine 2% 3 ml with epinephrine
General anesthesia: Bupivacaine 0.5% (6+6) ml

Fentanyl 0.1 mg Bupivacaine 0.25% 5 ml 2 h intraoperatively
Thiomebumal 3-5 mg/kg Morphine 2 mg if <70 years
Rocuronium Morphine 1 mg �70 years
O2-N2O-sevoflurane General anaesthesia:
Dextran 70 (Macrodex) 500 ml Remifentanil 1 mg/kg/min
Saline 3,000 ml (max) Propofol 2-4 mg/kg/h

Cicatriceum 0.15 mg/kg
Hydroxyethyl starch (HAES) 500 ml
Saline 1500 ml (max)
Ondansetron 4 mg
Ketorolac 30 mg
Bupivacaine 0.25% 20 ml (incision)

Surgery Median laparotomy Transverse or curved incision

Postoperatively Continuous epidural analgesia (3 days): Continuous epidural analgesia (2 days):
Bupivacaine 0.25% 4 ml Bupivacaine 0.25% 4 ml and morphine 0.2 mg/h
and morphine 0.2 mg/h Breakthrough pain: ibuprofen 600 mg orally

Breakthrough pain: morphine IM or IV Bupivacaine 0.125% 6 ml epidurally
After removal of epidural catheter: Morphine 10 mg orally (last choice)

morphine 10 mg orally Food, protein drink 60–80 g protein per day and
No standard care program: fluid, food, mobilization from the day of surgery following a

mobilization and discharge depending well-defined nursing care programme
on the attending surgeon Day of surgery start: acetaminophen (slow release)

Postoperative nasogastric tube depending 2 g/12 hourly
on surgeon who performed the operation Cisapride 20 mg/12 hourly

Physiotherapy: breathing exercise 10 min
per day during the first 2 postoperative days 1st postoperative day: remove bladder catheter in
and only on working days the morning

2nd postoperative day: remove epidural catheter in
the morning; discharge after lunch
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phase, including the best strategies to counteract the
main postoperative problems, thus developing a
greater awareness of their condition. However,
depending on the urgency of the patient’s condition,
this rehabilitative intervention may not always be
possible, particularly if patient is affected by Crohn’s
disease. During the preoperative phase, a preventive
functional evaluation is established. Patients are
trained in breathing induction and relaxation tech-
niques. Moreover, they learn the different types of
cough, to be mainly performed using their intercostal
muscles, and breathing techniques. They are also
trained to adopt the correct posture when forced to
bed for certain periods.

Acute Post-operative Phase

The rehabilitation process includes pain treatment,
breathing re-education, as well as functional, motor
and sphincterial re-education.

The main objectives of breathing rehabilitation
are to:
– achieve optimal blood oxygen levels.
– Promote the dissolving of and then elimination of

bronchial secretions.
– Train the patient how to best face and overcome

physical efforts.
Motor re-education aims at:
– Promoting autonomy in moving to and from the

bed, allowing the patient to slowly reach a correct
standing and walking position.

– Helping the patient adopt the correct posture
when lying, sitting or standing.

– Promoting progressive tolerance of physical
efforts.

Exercises in this phase are designed to:
– Re-establish good general muscular tone.
– Counteract the effects of long periods of immobil-

isation on the metabolism of bones, muscles and
articulations so as to prevent muscle contrac-
tures, osteoporosis and thromboembolic compli-
cations.

Attention is also paid to the patient’s posture in order
to avoid the development of skin breakdown. It must
be stressed how beneficial training is from a psycho-
logical point of view: in fact, it helps reduce and man-
age anxiety and stress, contributes to higher morale
and promotes greater self-esteem.

Sphincterial re-education consists of early
removal of bladder catheters (usually within 1–2
days). Functional re-education aims at attaining
autonomy in carrying out daily activities and achiev-
ing early oral nutrition. Patients also learn the cor-
rect use of stomas.

Long-Term Rehabilitation

Exercises learnt during the hospital stay must also be
practised once the patient has returned home. Para-
meters such as frequency, intensity, duration, mode
and time progression of physical training may vary
after hospitalisation. As to long-term rehabilitation,
at the moment, there are no definite guidelines or
parameters suggesting exercises and follow-up
schedules.

Specific Health Training

Health education refers to the patients’ knowledge of
their medical condition and the critical factors that
may affect it. Patients are therefore instructed to
recognise early possible signs of complications and
are made aware of the importance of following con-
stantly the therapeutic physical and pharmacological
programme designed for them. In particular,
patients are checked for and informed about: 
– pain management.
– Colonic carcinoma.
– Metabolism and nutritional balance.
– Specific training techniques to use stomas correctly.

Psychosocial Evaluation

A psychological evaluation is performed to deter-
mine:
– The kind of social/family environment the patient

comes from and the kind of support he/she can
receive from it.

– The patient’s engagement in free-time/recreation-
al activities.

– The patient’s job and physical and emotional work
involvement.

Evaluation and Treatment of Possible Surgical or
Internal Complications

Faecal Incontinence

Faecal incontinence is defined as either involuntary
passage or inability to control the discharge of faecal
matter through the anus. Three subtypes of faecal
incontinence have been identified [5]:
1. Passive incontinence: involuntary discharge of

stool or gas without the patient’s awareness.
2. Urge incontinence: discharge of faecal matter

despite the patient’s active attempts to retain
bowel contents.
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3. Faecal seepage: leakage of stool that follows other-
wise normal evacuation.
The severity of incontinence can range from unin-

tentional elimination of flatus to seepage of liquid fae-
cal matter or, sometimes, to the complete evacuation
of bowel contents. These events can be a cause of con-
siderable embarrassment for patients, affecting in the
long run their self-esteem and causing in turn social
isolation and a poorer quality of life [6]. To maintain
normal faecal continence, it is important to preserve
the neuromuscular integrity of the rectum, anus and
adjoining pelvic floor musculature. It follows that
incontinence occurs when there is disruption of one
or more mechanisms that maintain continence; the
disruption is to such an extent that other mechanisms
are unable to compensate. Incontinence in patients
affected by IBD and by FAP is caused by [5]:
– Decrease in rectal compliance and accommoda-

tion.
– Disruption of the external anal sphincter complex

due to (a) anorectal surgery for fistulas, hemor-
rhoids or fissure; (b) anal dilation of lateral
sphincterotomy.
The aim of the treatment is to restore continence

and improve quality of life.

Conservative Therapy

Habit training involves a regular schedule for defae-
cation, usually after breakfast, and often including
the use of extra fibre. Hygienic measures are also
taken, such as changing undergarments and cleaning
the perianal skin immediately after a soiling episode.
Other supportive measures can include modifica-
tions in diet, such as reducing caffeine or fibre con-
sumption.

Specific Treatment

1. Pharmacologic therapy: antidiarrhoeal agents,
such as Loperamide, suppositories or enemas are
usually prescribed [5].

2. Biofeedback: this is a “non-surgical, non-invasive,
and relatively inexpensive method of treating fae-
cal incontinence on an outpatient basis” [7].
Biofeedback has proven effective in the strength-
ening of “the external sphincter and anorectal sen-
sation” [8], providing “immediate and long-term
improvement of faecal incontinence” and “restor-
ing a normal quality of life” [9]. The patient is
trained to recognise small volumes of rectal dis-
tension and contract the external anal sphincter

while simultaneously keeping intraabdominal
pressure low. This is accomplished by measuring
anal canal pressure, showing this on a visual dis-
play to the patient, and providing verbal feedback.
Usually, better results are observed with motivat-
ed, mentally capable patients. Patients should also
have some degree of rectal sensation and be able
to contract the external anal sphincter [10].
Among other approaches, the augmented biofeed-
back program is also to be mentioned. This pro-
gramme includes electrical stimulation of the anal
sphincter with electromyogram (EMG) feedback.
To achieve a sustained improvement of bowel
function, however, these neuromuscular condi-
tioning techniques must be used together with
pelvic muscle strengthening or other supportive
measures.

3. Plugs, sphincter bulkers and electrical stimula-
tion: At present, these devices should be consid-
ered as experimental and deserve further con-
trolled clinical trials [5, 11].

Surgery

Surgery should only be considered for patients who
fail conservative measures or biofeedback therapy [5].

Extraintestinal Symptoms Located in the
Articulations

It has been observed that patients affected by IBD
frequently experience complications of joints com-
plaints, with prevalence that varies between 30% and
36%. IBD-related arthropathy may be expressed as
peripheral or axial arthritis, frequently indistinguish-
able from the classical ankylosing spondylitis [12].

Ankylosing Spondylitis

This chronic inflammatory disease is characterised
by a progressive ligament calcification with harden-
ing of the spine that reduces the function of the spine
and therefore causes disability[13]. Although at pres-
ent there are few clinical trials to confirm the benefits
of therapeutic exercise in treating ankylosing
spondylitis [14], it is firmly believed that a rehabilita-
tive program for patients with IBD should include:
1. Pain control treatment.
2. Achieving and maintaining correct posture.
3. Maintaining correct breathing function.
4. Maintaining quality of life.
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Osteoporosis

Osteoporosis is common in patients with IBD [15,
16], which is confirmed using dual-energy X-ray
absorptiometry that measures bone mineral density
(BMD). Further studies and debates need to be
undertaken to determine the absolute fracture risk,
the contribution of steroids and the role of prophy-
laxis in treating osteoporosis. Population-based data
on fracture incidence suggest only a small increased
risk of fracture amongst patients with IBD compared
with the general population [16]. A comparative
study has evaluated, through the use of bone biopsy,
microarchitecture and bone reshaping both in
menopause patients and subjects being treated with
corticosteroids (7.5 mg per day of prednisone for at
least 6 months). This study revealed that patients
treated with corticosteroids presented bones with
smaller volume (bone volume/tissue volume) and
reduced thickness of both trabecular and cortical
bone as well as a smaller number of osteoids [17].

If therapy using corticosteroids is undertaken, it is
recommended that the minimum effective dose be
taken and that therapy be periodically interrupted.
Use of calcium and vitamin D may be helpful to con-
trast the effects of corticosteroids, which can cause
secondary hyperparathyroidism, a reduction in
osteoblastic activity and have a negative effect on
kidney and bowel calcium transport [18].

“For patients with IBD and low BMD, it is possible
that calcium and Vitamin D supplementation alone
may be sufficient unless the patient is also receiving
corticosteroids or has a history of fragility fractures.
. . . Combination antiresorptive therapy (typically a
bisphosphonate combined with oestrogen or ralox-
ifene) may produce greater gains in bone mass than
either agent alone, but the use of two antiresorptive
agents is not recommended because the benefit on
fracture risk has not been demonstrated and there is
increased cost and side effects” [16]. Bernstein and
Leslie suggested that “to date, there remains no ther-
apy proven to be efficacious in inflammatory bowel
disease-related osteoporosis: however, calcium and
vitamin D supplementation and bisphosphonates
have their roles” [16].
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