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Abstract

Objective Restorative proctocolectomy (RPC) with or
without mucosectomy is the treatment of choice for most
patients with ulcerative colitis (UC) requiring surgery.
The ileal mucosa in the reservoir and the anorectal
columnar epithelium below the ileo-anal anastomosis are
at risk of neoplastic transformation.

Method The literature has been reviewed to identify
patients developing this complication and an attempt has
been made to develop a rational follow-up policy based
on the data available.

Results Dysplasia in the ileal reservoir is rare. It is
associated with histological type C changes, sclerosing
cholangitis and unremitting pouchitis in the ileal mucosa
and to the presence of sclerosing cholangitis. Nine
patients who have developed adenocarcinoma in the
residual anorectal mucosa and seven in the reservoir have
been reported in the literature. A further hitherto
unreported patient treated by the authors brings the
total to 17 patients. Twelve of these had histopatho-

logical data on either dysplasia or carcinoma in the
original operative specimen. The time intervals from the
onset of UC and from the RPC to the development of
cancer were 120-528 (median 246) and 16-216 (median
60) months respectively. Cancer appeared to be related to
the duration of disease rather than to the interval from
RPC. In all the reported patients the interval from the
onset of UC was 10 years.

Conclusion Based on these data a surveillance pro-
gramme should begin at 10 years from the onset of
disease. Patients with dysplasia or carcinoma in the
original specimen, those with type C ileal mucosal
changes and patients with sclerosing cholangitis should
be selected for surveillance. This will involve multiple
biopsies of the ileal reservoir and the anorectal mucosa
below the ileo-anal anastomosis.
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Introduction

One of the original principles of restorative proctocolec-
tomy (RPC) was ‘complete’ removal of all disease-prone
mucosa. Excision of the colon and rectum with mucos-
ectomy of the residual ano-rectal stump was intended to
achieve this. In practice, a few patients have subsequently
developed carcinoma in the mucosa below the ileo-anal
anastomosis demonstrating that this approach cannot
entirely abolish the risk of malignant transformation in
the anal canal. The use of stapling inevitably leaves a
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segment of mucosa potentially at risk and the incidence of
carcinoma might be expected to rise as more such
patients are followed over time.

The ileal reservoir is also at risk of neoplastic
transformation. Dysplasia has been reported in some
series [1,2] although not in others [3]. There are
several reports of adenocarcinoma occurring in the ileal
pouch.

An extensive review of the literature has been carried
out to identify studies and case reports dealing with the
development of dysplasia and adenocarcinoma in
patients who have undergone RPC for ulcerative
colitis (UC). A patient treated by the authors has been
added. Furthermore, an attempt has been made to
define a follow-up system based on the information

obtained.
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Method

An Ovid MEDLINE search for all articles published in all
languages between the years 1966 and July 2005 was
performed using keywords ‘restorative proctocolectomy,
ulcerative colitis, ileal pouch-anal anastomosis, ileal res-
ervoir, dysplasia, precancerous conditions, tumour, can-
cer, adenocarcinoma, pouchitis, investigation, treatment
and surveillance’. All articles were manually cross-checked
for relevance for this review.

Morphological changes in the pouch

During the first 6 months following RPC; infiltration of
inflammatory cells in the mucosa occurs and there is a
degree of villous atrophy. Features of colonic metaplasia
may occur with the sialomucin staining characteristics of
colonocytes. Disaccharidase activity may be lost. This
process is patchy in nature [4]. Morphological changes
begin within the first days to weeks after closure of the
defunctioning ileostomy [5-10] and by 6 months most
patients who are likely to develop chronic unremitting
pouchitis manifest the acute and chronic inflammation of
the so-called type C changes [1,7] which are associated
with this condition (see below).

Inflammation of the ileal pouch mucosa

Although complete colonic metaplasia does not occur
[8,11], it is possible that the ‘colonic adaptation’ seen
within the pouch may act as an immunological target
especially in patients with UC who already have a
heightened immunogenicity and genetic susceptibility
to inflammatory bowel disease. This leaves UC patients
liable to developing inflaimmation of the pouch, a
condition only rarely seen in familial adenomatous
polyposis (FAP) patients after RPC. There are those
who believe pouchitis itself may reflect the pathogenesis
of inflammatory bowel disease.

It has been suggested that dysbiosis (alteration in the
balance of bacterial flora) may play a major role in the
actiology of pouch inflammation. A recent study [12]
suggested that a higher total load of faecal anaerobic
bacterial flora was strongly associated with a degree of
colonic metaplasia, villous atrophy and inflaimmatory
activity after surgery for UC.

On the background of these adaptive pouch mucosal
and flora changes, there are luminal environmental alter-
ations. These include an increase in the bile acid and short-
chain fatty acid (SCFA) concentrations. SCFAs are typic-
ally produced in the colon by anaerobic fermentation of
carbohydrate and endogenous mucus. Butyric acid is
metabolized by colonocytes in preference to glucose. This

has been shown to be beneficial in stimulating colonic
mucosal cell metabolism, proliferation and healing in rats
[13-16]. The whole process of butyrate oxidation has
been shown to be impaired in UC where there is an
increase in the oxidation of glucose and glutamine instead
[17]. A protective effect from SCFA is suggested by work
revealing a correlation between high faecal concentrations
of SCFA and a lower degree of villous atrophy [18].

Pouchitis

Inflammation of the pouch mucosa histologically similar
to UC was first described in the continent ileostomy
described by Kock et al. in 1977 and given the term
pouchitis when histological and endoscopic evidence of
inflammation was associated with symptoms of frequency,
urgency and fluid stool consistency [19]. The same term
found its way in the medical literature to describe similar
changes in the ileo-anal pouch. Endoscopically the pouch
appeared oedematous, with granularity, friability, ery-
thema, flattening of mucosal surface and erosions or frank
ulceration. The acute histological changes included
superficial ulceration with polymorphonuclear cell infil-
tration and crypt abscess formation. Moskowitz ez al.
[20] devised a histopathological scoring system based on
the severity of acute and chronic changes whereby a score
of 24 out of 12 was suggestive of pouchitis. Some degree
of chronic inflammatory change was found in 87% of all
pouches [20], and may merely have been a secondary
consequence of small bowel mucosal adaptation to faecal
stasis and to the huge (million fold) increase in bacterial
concentration which results in the reservoir after RPC.

Mucosal type changes

Veress et al. [1,21] and Setti Carraro et al. [7]
independently studied the pattern of pouch mucosal
inflammation through serial biopsies taken over time.
Veress et al. [21] performed a histomorphological study
of the ileal pouch mucosa in 11 consecutive patients
having RPC for UC over a follow-up period of 2 years.
Two types of mucosal adaptation were noted. Type A
response (five patients) showed stable slight atrophy,
normal numbers of goblet cells and numerous sulphated
mucin positive cells. The frequency of mitoses was higher
than in the normal ileum. The degree of acute and
chronic inflammation was low. Dysplasia was never seen.
Type B response (five patients) comprised progressive,
finally severe atrophy accompanied by an increasing
degree of acute inflammation. The number of mitoses
was higher than in the type A response. In two patients,
the number of goblet cells was moderately or severely
decreased and epithelial atypia or low-grade dysplasia
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occurred repeatedly. The response was regarded as
indeterminate in one patient.

In a later study [1], they divided the patients into
three clinicopathological subgroups; Type A, B and C. In
type A patients, the pouch mucosal biopsies revealed little
or no inflammation or villous atrophy. This accounted for
51% of the study population. Type B patients (40%) were
those in whom transient moderate-to-severe villous
atrophy followed by architectural normalization was seen.
Type C patients (9%) developed severe pouchitis within
months of surgery, with constant subtotal or total
(moderate-to-severe) villous atrophy noted over the
course of the follow-up period.

In a follow-up study, over a median period of
97 months of 60 patients who had had RPC for UC
between the years 1978 and 1985, Setti Carraro et al. [7]
studied the histological appearance of the pouch mucosa.
Similarly, the patients were divided into three groups. In
group A (45%), chronic changes were minor and acute
changes were not seen. In group B (42%), chronic
changes were more severe with transient episodes of acute
inflammation. In group C (13%), severe chronic and
acute inflammation was constantly present. Such differ-
entiation of the three groups could be made as early as
6 months after ileostomy closure. Only patients with type
C mucosa appeared to develop chronic pouchitis and this
group could be identified histologically within weeks after
ileostomy closure.

Factors related to chronic pouchitis and
dysplasia

Gullberg et al. [22] studied six patients with long-
standing severe pouchitis and a type C mucosal pattern
following RPC for UC. DNA aneuploidy, loss of
heterozygosity (LOH) at chromosome 5ql4-22,
17p12-13 and 18q12-22 and point mutations of the K-
ras and adenomatous polyposis coli (APC) genes were
looked for. The patients had varying degrees of dysplasia
and one displayed DNA aneuploidy. Loss of heterozyg-
osity at 5q was detected in three of five biopsies in one
patient. No alterations of either the K-7as or the APC
genes or LOH of 5q, 17p or 18q were seen in any of the
other patients. They concluded that dysplasia, aneuploidy
and LOH in 5q may all reflect different parts of an
atrophic mucosa—dysplasia—carcinoma sequence, in line
with current concepts of carcinogenesis for colorectal
carcinoma in long-standing pouchitis.

Extra intestinal manifestations

Preoperative extra-intestinal manifestations (EIM) of
inflammatory bowel disease appear to be associated with
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chronic pouchitis [23,24]. One study [25] reviewing the
outcome of RPC for UC patients found pouchitis in 39%
of those with preoperative extra-gastrointestinal manifes-
tations of inflammatory bowel disease when compared
with 26% without. The same study reported that patients
who developed EIM postoperatively had an incidence of
pouchitis of 53% compared with 25% in patients without
EIM.

Sclerosing cholangitis

The most striking association of EIM with chronic
pouchitis is primary sclerosing cholangitis (PSC), which
significantly increases the cumulative risk of developing
pouchitis, but this does not appear to be related to the
severity of the liver disease [23,26]. Aitola et al. [27]
carried out a liver biopsy during RPC on 73 patients
and found histological evidence of PSC in 10 (14%). Of
these, nine suffered acute pouchitis and seven subse-
quently developed chronic pouchitis, whilst of the 63
without PSC only 20 and seven developed acute and
chronic pouchitis respectively. More recently Stahlberg
et al. [28] published the results of a case—control study
involving 16 RPC patients with UC and PSC and 16
matched RPC patients with UC but without PSC. The
UC patients with PSC developed persistent moderate
or severe atrophy in the pouch significantly more often
and seemed to have a higher risk of neoplastic
transformation in the pouch mucosa than patients with
UC without sclerosing cholangitis. Flow cytometric
analyses revealed DNA aneuploidy at multiple locations
in three of the patients, all with dysplasia and PSC. All
patients with dysplasia had had the RPC more than
8 years previously. PSC is also known to be associated
with an increased incidence of other gastrointestinal
and colorectal malignancies [29-33] with or without
UcC.

Inflammation of the anorectal mucosa

In UC, the disease process is present in the columnar
epithelium in the lower rectum and anal canal. After
RPC, some remnants of anorectal mucosa is therefore
inevitably left behind. Thus, in a study of resected
pouches, it was shown that 20% had persisting columnar
epithelium in the anal canal even after mucosectomy
[34]. When a stapling technique is used, anorectal
mucosa will remain distal to the ileo-anal anastomosis.
When this leads to symptoms because of inflammation,
the term ‘cuffitis’ or ‘strip proctitis’ has been used
[35,36]. Some degree of inflammation in the anorectal
mucosa has been noted in up to 8.2% of all patients
undergoing RPC [35].
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Neoplastic transformation

The ileo-anal pouch mucosa and the anorectal mucosa
below the ileo-anal anastomosis are at potential risk of
developing dysplasia.

Dysplasia in the ileo-anal pouch mucosa

The first case of dysplasia in the ileo-anal pouch was
reported in 1991 in a 36-year-old male patient with UC
who had undergone a colectomy and mucosal proctec-
tomy, and S-reservoir reconstruction [37]. No dysplasia
was found in the histological review of the original
proctocolectomy specimen. The patient suffered chronic
pouchitis, and was diagnosed with low-grade dysplasia
4 years after the RPC. DNA anecuploidy was detected in a
biopsy taken from the mid-pouch level.

The incidence of dysplasia in the pouch mucosa itself
has been reported to be as high as 7.5% [2,38—41]. Veress
et al. [1] followed 87 patients prospectively over a median
period of 6.3 years (range 3-14 years). Three developed
low-grade dysplasia. All three had a type C mucosal
pattern with chronic pouchitis and all demonstrated
DNA aneuploidy raising the possibility of future malig-
nant change [37]. In total, 3.4% of the patients developed
dysplasia, but this risk of dysplasia increased to 37% when
analysing the type C patients independently. Another
study from the same institution [42] noted the develop-
ment of dysplasia in 71% (five out of seven patients) of the
patients with type C mucosa.

Another prospective study of 30 patients after RPC
was carried out with regular endoscopic review and
multiple biopsies taken from the afferent limb, mid-
pouch anteriorly, mid-pouch posteriorly and the anasto-
motic area. Four were found to demonstrate endoscopic
evidence of inflammation, all had mild-to-moderate
chronic inflammatory changes on histological examina-
tion of their biopsies and one had low-grade dysplasia
with a background history of chronic pouchitis [43].

In a study of 55 patients who had had RPC at a
median of 14 years (range 10.7-19.8 years), pouchosco-
py was performed with four biopsies taken from the lower
and four from the upper pouch. There was no patient of
dysplasia in the 440 biopsy samples obtained and all were
negative for p53 antigen [3].

Thompson-Fawcett ez al. [2] followed 106 high-risk
patients including 29 who had had a Kock ileostomy
more than 14 years previously, 42 who had had RPC for
more than 12 years and 34 patients with chronic pouch-
itis from a cohort of 1221 patients. Eleven had a history
of dysplasia or cancer in the original proctocolectomy
specimen. Thirty-three patients had severe villous atrophy
but only one of the 106 patients had dysplasia. This was

multifocal and low grade. DNA analysis by flow cytom-
etry showed aneuploidy in this patient and in two others.

Hulten et al. [38] reported long-term mucosal adap-
tation patterns and the incidence of dysplasia in 40
patients at a mean interval of 30 years following a Kock
continent ileostomy for UC. Sequential small intestinal
biopsy specimens were examined by two groups of
pathologists. Type A and type B mucosal patterns, based
on the criteria described by Veress ¢z a/. [1,37] and Setti
Carraro et al. [7] were found in 29 patients and a type C
pattern was observed in 11. There were only three cases
of dysplasia which was low grade and found exclusively in
the type C group. There was no patient of high-grade
dysplasia or adenocarcinoma. There was, however, a
significant disagreement between the pathologists in
reporting low-grade and indefinite categories of dysplasia.
Thus, the incidence of indefinite and low-grade dysplasia
of 27.5% and 7.5% reported by one group of pathologists
was reported by the second group to be 7.5% and 5%
respectively.

Herline ez al. [40] reviewed 222 biopsy specimens
from ileo-anal pouches from 160 patients with UC
followed for an average period of 8.4 years. With over
1800 pouch-years of surveillance only one patient had
focal, low-grade dysplasia which resolved on further
surveillance.

Borjesson et al. [41] reported that dysplastic transfor-
mation within the ileal pouch mucosa in patients oper-
ated for ulcerative proctocolitis was rare even after a long
follow up regardless of the type of mucosal adaptation.
Sequential mucosal biopsies of 45 patients taken at a
median interval of 24.8 years from the onset of disease
were reviewed by three independent pathologists in two
different centres. Two pathologists considered two
patients (4.4%) to have low-grade dysplasia while the
third pathologist felt that one of these was indefinite for
dysplasia and one showed reactive changes only. No
patient of high-grade dysplasia or invasive carcinoma was
found.

It is clear that dysplasia within the ileal reservoir is rare.
It is important, however, to note that dysplasia is strictly a
histological diagnosis and it suffers from an extreme
degree of subjectivity. Differentiating reactive adaptive
and hyperplastic changes from low-grade dysplasia can be
a challenge for many histopathologists. It is therefore
recommended that such cases are reported by two
gastrointestinal histopathologists; at least, one of them
should have a special interest in dysplasia.

Dysplasia in the anorectal mucosa

The ileo-anal anastomosis is made between the ileal
pouch and either the anal canal or the lower rectum. The
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level will depend on whether a manual anastomosis with
mucosectomy or a stapled anastomosis without mucos-
ectomy has been performed. In the former case, the level
can be controlled directly by the level at which the
mucosectomy is made while this is more difficult when
carrying out a stapled anastomosis [44 ]. In some patients,
there may therefore be a considerable length of anorectal
mucosa below the anastomosis which will be theoretically
at risk of developing neoplastic transformation.

Inflamed anorectal mucosa following a stapled anas-
tomosis may be symptomatic in up to 25% of patients
[35] indicating that residual mucosa, the so-called ‘strip
proctitis’ or ‘cuffitis’ may be clinically important. The
longitudinal length of this segment will vary according to
the level of the ileo-anal anastomosis. In some publica-
tions, it may be referred to as the anal transitional zone
(ATZ). Thompson Fawcett et al. [45] showed consider-
able variation in the position and extent of the ATZ both
from individual to individual and to some extent within
the same individual. The median longitudinal length of
the ATZ was 4.5 mm (range 0.4-10 mm). The position
of the most distal point was at a median of 7 mm (range
0.9-12.9 mm) and the most proximal at a median of
23 mm (range 8.9-29.3 mm) from the lower border of
the internal anal sphincter.

In almost all patients, the ileo-anal anastomosis will be
more proximal leaving a varying length of columnar
epithelium. When referring to the epithelium below the
ileo-anal anastomosis, the term ATZ is therefore not
accurate and should be replaced by the phrase ‘residual
anorectal mucosa’. Thus, there is a risk of dysplasia or
cancer occurring below the ileo-anal anastomosis after
both a stapled and manual anastomosis. This has been
observed in practice with a reported incidence of focal
dysplasia within the preserved anorectal mucosa of up to
16% [46-54].

Incidence of dysplasia in the residual anorectal mucosa

Tsunoda ez al. [46] studied the incidence of dysplasia in
the mucosectomy specimen taken from the anorectal
stump during RPC of 118 patients with UC, 12 (10%) of
whom had dysplasia at other sites in the large bowel
resection specimen. Dysplasia in the anorectal mucosa
was found in three patients. There was a positive
correlation between this and the presence of carcinoma
in the operative specimen and the duration of disease.
Ziv et al. [47] reported a significant incidence of
dysplasia in the ATZ of UC patients after RPC. Low-grade
dysplasia was found in 3.1% of patients and had developed
at a median period of 16 months after surgery. No
association was found between dysplasia and the duration
of disease, the use of a double-stapled »s single-stapled
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technique or the distance of the anastomosis from the
dentate line. O’Riordain ez al. [48], from the same
institution, later reported the incidence and natural
history of dysplasia of the ATZ in patients undergoing
RPC for UC after a median follow up of 77 months.
Dysplasia developed in seven (3%) of 210 patients. High-
grade dysplasia was seen in one patient and the risk of
dysplasia was significantly increased in patients with prior
cancer or dysplasia in the large bowel. In a larger series
[49], 289 patients again from the same institution were
followed by regular examinations and biopsies of the ATZ.
Patients with rectal carcinoma within 8 cm of the anal
verge were treated by mucosectomy with manual anasto-
mosis and were therefore excluded from the surveillance
programme which included 178 patients with a minimum
follow up of 120 months (median 130 months). Dyspla-
sia was found in eight (4.5%) patients at a median period of
9 months after RPC. High-grade dysplasia was seen in
two patients, one with a history of chronic pouchitis and
the other with preoperative dysplasia in the colon. All
eight of the patients with dysplasia were either followed
closely or underwent mucosectomy with pouch advance-
ment and re-anastomosis via an endo-anal approach. No
patient developed carcinoma. There was no association
between the occurrence of dysplasia and gender, age,
preoperative disease duration or extent of colitis; however,
dysplasia was significantly associated with cancer or
dysplasia in the colon or rectum in the proctocolectomy
specimen. The authors concluded that dysplasia in the
ATZ was rare but that long-term surveillance was
warranted in these patients.

Thompson-Fawcett et al. [50] assessed the risk of
dysplasia and the presence of aneuploidy in the columnar
cuff epithelium after stapled ileo-anal anastomosis in 113
patients with UC. The mean follow up after pouch
formation was 2.5 years. Successful columnar cuff biop-
sies were performed in 93% of patients and no patient of
dysplasia was found. Two biopsy specimens from one
patient showed aneuploidy.

Coull ¢z al. [51] reviewed 135 patients who under-
went stapled RPC for UC. The median postoperative
follow up was 56 months and the median interval from
the diagnosis of UC was 8.8 years. There was no evidence
of either dysplasia or carcinoma in the anorectal mucosa
up to 12 years after RPC and they suggested that cuff
surveillance in the first decade after stapled RPC, in the
absence of dysplasia or carcinoma in the original colec-
tomy specimen, may be unnecessary.

Case reports of adenocarcinoma

The first description of a ‘cancer in an ileal pouch’ was
published by Stern ez a/. [55] in 1990. Careful reading of
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the report, however, shows that the carcinoma almost
certainly was derived from dysplasia which was already
present in the rectum preoperatively given the short
interval (4 years) from operation to clinical presentation
and to the finding of ‘severe dysplasia’ in the rectum of
the original specimen. For this reason this patient has not
been included in the analysis. Lee ez al. [56] reported
three patients who had developed carcinoma after RPC.
In patient 1, it is almost certain that it was already present
in the rectum as severe dysplasia in the rectum was
reported preoperatively and the interval to the clinical
presentation of the carcinoma from the RPC was only
2 years. In patient 2, a rectal carcinoma was already
present at the time of the RPC and the subsequent
presentation of the tumour at 6 years is very likely to have
been a recurrence. patient 3 appears to be a carcinoma in
the anorectal mucosa presenting at 15 years from the
RPC. There was no information on the histopathology of
the original specimen. This case nevertheless would
appear to be one of malignancy occurring as a result of
neoplastic transformation in the anorectal mucosa. The
first two of the patients of Lee ez al. [56] have been
excluded while the third has been included in the analysis.

Authentic adenocarcinoma in the pouch or anorectal
mucosa

There are 16 unequivocal reported examples in the
literature of cancer including seven patients occurring in
the pouch mucosa and nine in the anorectal mucosa [56—
63,64-71]. In three [56,67,71] of the nine anorectal
patients, cancer developed following mucosectomy and
handsewn anastomosis and in five after stapled ileo-pouch
anal anastomosis without mucosectomy [65,66,68-70].
Operative details were not mentioned in one report [64].

We have recently encountered a further patient who
developed a carcinoma in the anorectal mucosa 25 years
after the RPC and 27 years after the onset of UC which
was confirmed on review of the original histological
slides. The total number of patients to date with cancer in
the pouch or the anorectal mucosa is therefore 17
(Table 1).

Of these 17 patients, 12 had either dysplasia or
carcinoma or both in the original specimen, two did not
and in two patients no information on the original
histopathology of the operative specimen was available.
Other associated features included: backwash ileitis in the
original colonic specimen [60,71], dysplasia of the rectal
mucosal remnant, PSC [67] and chronic atrophic pouch-
itis [63]. The median interval from the onset of UC to
the presentation of carcinoma was 24 (range 120-528)
months. The median interval from RPC to presentation
was 60 (range 16-216) months (Fig. 1). The minimum

20

interval from the onset of UC to the development of
carcinoma was 10 years.

Ten reports of adenocarcinoma either in the anorectal
mucosa or ileo-anal pouch in patients with FAP have
been published in the literature [72-80] and two patients
of adenocarcinoma in the ileo-anal anastomotic region
have been reported following RPC in patients with
Crohn’s disease [81,82]. Two patients of lymphoma
[83,84] in the ileo-anal pouch and one patient of
adenocarcinoma in a Kock pouch [85], all following the
diagnosis of UC have also been reported. Ravitch [86], in
his presidential address to the American College of
Surgeons, had mentioned a patient of squamous cell
carcinoma of the anal mucosa following RPC and this
year there has been another report [87] of a squamous
cell carcinoma at the anorectal ring.

Risk factors for neoplastic transformation

1 Cancer or dysplasin in the operative specimen. Most
studies have shown that the incidence of dysplasia
following RPC is increased with a preoperative history
of dysplasia or carcinoma or finding of the same in the
original operative specimen. Indeed many of the patients
(12/17) (Table 1) developing cancer in the anorectal
mucosa or in the ileo-anal pouch had dysplasia or cancer
identified before RPC or found subsequently in the
operative specimen. This appears to be the most import-
ant predisposing risk factor for the development of
neoplasia following RPC.

2 Interval from the diagnosis of UC. The risk of colorectal
cancer in patients with long-standing UC increases with
time [88-90] and is related to the anatomical extent of
the disease in the operative specimen [28,46]. Pouch-
related cancer did not occur in any of the patients shown
in Table 1 before 10 years from the onset of UC and the
median interval was 20 years. The interval from RPC
(median 5 years; range 16 months to 18 years) has a
greater variance (Fig. 1) and it seems likely that the time
of onset of the disease is the important interval when
considering surveillance.

3 Type C mucosal changes. A type C mucosal pattern of
the pouch mucosa is associated with chronic pouchitis
and also with dysplasia and aneuploidy. There is evidence
[7] that these patients can be identified within months of
RPC by histopathological examination of the biopsy
material. Other studies, however, have not demonstrated
an association between chronic pouchitis and dysplasia
[2], and furthermore some have not found dysplasia at all
in patients undergoing pouch surveillance [91-94].

4 Extra intestinal manifestations. The relationship
between type C changes and EIM including sclerosing
cholangitis and their apparent association with dysplasia

© 2007 Blackwell Publishing Ltd. Colorectal Disease, 9, |5-27
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Figure | Vertical scatter plot showing intervals of onsets of
reported pouch cancers from onset of ulcerative colitis and
restorative proctocolectomy.

suggests that these patients are at increased risk of
developing neoplastic transformation in the pouch.

5 Manual vs stapled anastomotic technique. Ten patients
[56,64-71] of carcinoma in the ano-rectal mucosa have
been reported including the patient reported here. Of
these, five [65,66,68-70] occurred after stapled anasto-
mosis without mucosectomy and three [67,71] after
mucosectomy and manual anastomosis (in two, the
method of anastomosis was not stated) indicating that
carcinoma can occur after either form of anastomosis.
While there is no information to date of the cumulative
risk of carcinoma in the anorectal mucosa from prospect-
ive life table analysis, it is possible that patients having a
stapled anastomosis may be at significant risk with the
passage of time where there is residual rectal mucosa
particularly if dysplasia was present preoperatively.

Surveillance for neoplastic transformation

The risk surveillance is costly

The incidence of carcinoma in the ileal reservoir or
anorectal mucosa appears to be low, certainly up to
10-20 years following RPC. Thus, it is essential to
minimize this potential burden by identifying patients
at risk. The literature suggests that patients with
preoperative neoplastic transformation, type C pouch
mucosal changes and PSC are at higher risk of
developing dysplasia or invasive adenocarcinoma than
the normal population of patients who have undergone
RPC and should be included in a surveillance pro-
gramme. Both the ano-rectal and the pouch mucosa
should be monitored by biopsy. Biopsies from the
pouch are easily obtained at endoscopy. It is more
difficult, however, to take biopsies from the anorectal
mucosa. This area is sensitive and it may be impossible
in some patients to pass a proctoscope owing to
narrowing of the ileo-anal anastomosis. Such patients
may require an examination under anaesthetic. This has
practical implications for medical resources. Patients
diagnosed as having dysplasia should be confirmed after

© 2007 Blackwell Publishing Ltd. Colorectal Disease, 9, 15-27

well-being and function. The proposed scheme below
deals with the risk of neoplastic transformation only and
should be added to the general follow-up system.
Inclusion. Patients with the following features should

be included:

dysplasia or adenocarcinoma in the original operative
specimen;

interval From onset of UC of greater than 10 years;
type C mucosa;

primary sclerosing cholangitis;

ileal pouch-rectal anastomosis.

Method
Initial biopsies from the pouch should be taken at 6-
12 months to identify the appearance of type C changes.
From 10 years onward from the onset of disease the
following should be carried out:
1 pouchoscopy with multiple biopsies (four quadrant, in
the upper and lower pouch);
2 anorectal mucosal biopsies, taken under anaesthesia if
necessary.

This should be repeated annually from 10 years from
the onset of UC in this small high-risk group.

Other possible methods of surveillance

There have been conflicting reports of the validity of the
mucosal dysplasia—carcinoma sequence [22,41]. Alternat-
ive forms of surveillance have been proposed including
examination for p53 overexpression and aneuploidy of
biopsies in addition to histopathological assessment for
dysplasia [95]. A method of surveillance of the anorectal
mucosa using high-magnification chromatoscopic pouch-
oscopy has recently been described [96]. The method
gives an accurate assessment of anorectal surface micro-
anatomy, permitting accurate biopsy targeting. It is
possible that these approaches may become part of future
surveillance.
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