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Abstract

Purpose of Review Ileal pouch-anal anastomosis (IPAA) is the standard restorative procedure after proctocolectomy in patients
with inflammatory bowel disease who require colectomy. The ileal pouch is susceptible to a variety of adverse outcomes
including mechanical insult, ischemia, and infectious agents. There is also a risk for developing low-grade dysplasia (LGD),
high-grade dysplasia (HGD), or even adenocarcinoma in the pouch. The purpose of this review is to highlight risk factors, clinical
presentation, surveillance, and treatment of pouch neoplasia.

Recent Findings Patients with pre-colectomy colitis-associated neoplasia are at high risk for developing pouch neoplasia. Other
purported risk factors include the presence of family history of colorectal cancer, the presence of concurrent primary sclerosing
cholangitis, chronic pouchitis, cuffitis, or Crohn’s disease of the pouch. Pouch adenocarcinoma tends to have a poor prognosis.
Summary It is recommended to have a combined clinical, endoscopic, and histologic approach in diagnosis and management.
Surveillance and management algorithms of pouch neoplasia are proposed, based on the risk stratification.
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Abbreviations Introduction

ATZ  Anal transitional zone

CAN Colitis-associated neoplasia

Ileal pouch-anal anastomosis (IPAA) is the standard surgical

CD Crohn’s disease procedure after proctocolectomy in patients with ulcerative
CRC  Colorectal cancer colitis (UC) or familial adenomatous polyposis (FAP) who
EMR  Endoscopic mucosal resection require colectomy. Surgical intervention is a common therapy
ESD  Endoscopic submucosal dissection for UC patients with medically refractory disease, poor toler-
FAP  Familial adenomatous polyposis ance of medicines, and colitis-associated neoplasia (CAN).
HGD High-grade dysplasia The goal of surgical therapy with IPAA is to remove the dis-
IBD  Inflammatory bowel disease eased colon with as little alteration of normal physiological
IND  Indefinite for dysplasia functions and lifestyle as possible. Long-term follow-up stud-
IPAA Ileal pouch-anal anastomosis ies have shown promising functional outcomes of IPAA
LGD Low-grade dysplasia [1-3]. However, removal of diseased colon does not
PSC  Primary sclerosing cholangitis completely eliminate the risk for neoplasia of the pouch.
ucC Ulcerative colitis Pouch neoplasia includes a spectrum of neoplastic changes
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ranging from dysplasia to adenocarcinoma. Pouch neoplasia
is defined as the presence of histologic evidence of low-grade
dysplasia (LGD), high-grade dysplasia (HGD), or colorectal
cancer (CRC) at the anal transitional zone (ATZ) or cuff, or
less often in the pouch body or afferent limb. It is recommend-
ed to have a combined clinical, endoscopic, and histologic
approach in diagnosis and management for pouch neoplasia
as well as other pouch disorders. High-risk patients such as
those with preoperative CAN should undergo routine surveil-
lance pouchoscopy.
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Incidence of Pouch Dysplasia

There are two large studies in the incidence of pouch neopla-
sia. A institution database study showed that the cumulative
incidence of pouch neoplasia after [IPAA was reported to be
1.3% and 4.2% at 10 and 20 years, respectively [5e¢]. A sep-
arate study from the Netherlands documented a cumulative
incidence of 2.0 and 6.9% at 10 and 20 years, respectively
[4¢°]. In a study of Dutch Pathology Registry, 1200 pa-
tients were identified with inflammatory bowel disease
(IBD) who had undergone IPAA. In a median follow-up
of 6.5 years, 25 (1.83%) developed pouch neoplasia, with
16 adenocarcinomas. Furthermore, subanalysis showed
that the cumulative incidences at 5, 10, 15, and 20 years
for overall pouch dysplasia were 0.3%, 0.5%, 1.6%, and
3.7%, respectively. The cumulative incidences at 5, 10,
15, and 20 years for pouch carcinoma were 0.6%, 1.4%,
2.1%, and 3.3% [4+*]. According to the Cleveland Clinic
study of 3202 patients, the cumulative incidences for
pouch neoplasia at 5, 10, 15, and 20 years were 0.9%,
1.3%, 1.9%, and 4.2% [5e¢]. Our data showed that only
11 (0.36%) patients developed adenocarcinoma of the
ATZ or pouch [5e°].

Risk Factors

The exact pathogenesis of pouch-associated neoplasia is
unknown. History of colorectal dysplasia or CRC prior to
IPAA is a known independent risk factor for pouch neo-
plasia [6]. Other reported risk factors for pouch neoplasia
are a preoperative diagnosis of UC-associated dysplasia or
the presence of CAN before or at the time of colectomy
[5ee, 7]. According to the Dutch study referenced above,
the reported hazard ratios were 3.76 (95% confidence in-
terval, 1.39-10.19) for prior dysplasia and 24.69 (95%
confidence interval, 9.61-63.42) for prior carcinoma
[4++]. Based on our recent results, both prior colorectal
dysplasia and carcinoma were risk factors for pouch-
associated neoplasia, with respective hazard ratios of 3.76
(95% confidence interval, 1.39-10.19; P =.009) and 24.69
(95% confidence interval, 9.61-63.42; P <.001), respec-
tively [5ee].

The presence of CRC or precolectomy colon dyspla-
sia is associated with an estimated 25- and 4-fold in-
crease in risk, respectively, of developing pouch neopla-
sia [4e¢]. The presence of type C mucosa (persistent
atrophy with severe inflammation) of the pouch, concur-
rent primary sclerosing cholangitis (PSC), a family his-
tory of CRC, and a long duration of underlying UC
constitute other reported risk factors [8]. Chronic pouch
inflammatory conditions, such as Crohn’s disease (CD)
of the pouch, chronic pouchitis, or chronic refractory
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cuffitis, may also increase the risk for the development
of neoplasia (Table 1).

Clinical Presentation of Pouch Neoplasia

There are no specific symptoms associated with pouch neo-
plasia. Patients often present with symptoms of diarrhea and
abdominal cramps from concurrent pouchitis, CD of the
pouch, or cuffitis [9]. Systemic presentations, such as fever,
anemia, and weight loss may occur from the inflaimmatory
conditions of the pouch. However, patients with pouch neo-
plasia can be totally asymptomatic.

Endoscopic Features of Pouch Neoplasia

Pouchoscopy with biopsy is the gold standard for the early
detection and diagnosis of pouch neoplasia. Image-enhanced
endoscopy such as narrow banding imaging and
chromoendoscopy can be used in conjunction with conven-
tional white-light endoscopy (Fig. 1). Commonly seen endo-
scopic features are polypoid lesions, ulcerated lesions, or flat
dysplasia in cuff (Fig. 2) [10]. Large, such as more than 1 cm,
polypoid lesions of the pouch or ATZ should be removed to
rule out neoplasia (Fig. 3). Literature review shows that 8.7%
(2 of 23) of those polyps were found to be neoplastic.
Endoscopic visible lesion may not be seen in some cases.
This is particularly the case in those with mucosectomy and
handsewn anastomosis for precolectomy CAN.

It is advisable to take six to nine pieces of biopsies from the
ATZ or cuff, pouch body, and afferent for surveillance pur-
pose. In patients with a preoperative diagnosis of CAN, it is
recommended to take deep or tunnel biopsy of ATZ or cuff.
Furthermore, polyps, strictures, and deep ulcers, or any abnor-
mal or suspicious areas, should also be biopsied (Fig. 4).

The accuracy of surveillance endoscopy may be im-
proved with image-enhanced pouchoscopy, such as
chromoendoscopy and narrow band imaging (Fig. 1).

Histologic Features of Pouch Neoplasia

Histologic features of pouch neoplasia range from no dyspla-
sia, indefinite for dysplasia (IND), LGD, HGD, to cancer [10].
The diagnosis of pouch dysplasia is based on the presence of a
combination of microscopic features, including architectural
alterations resulting from repair in chronic pouchitis and cy-
tological abnormalities, after eliminating the possibility of re-
generative and inflammatory changes that may affect the mu-
cosa in chronic pouchitis [11]. Pathology specimen of LGD
shows crypts lined by epithelium with enlarged and
hyperchromatic nuclei. Pouch biopsy with HGD usually
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Table 1 Risk factors for pouch
neoplasia

Risk factors

Established risk factors

Purported risk factors

Precolectomy colorectal cancer

Precolectomy colorectal dysplasia

Long-standing ulcerative colitis

Primary sclerosing cholangitis

Chronic pouch inflammation (pouchitis, Crohn’s disease, and cuffitis)
Family history of colon cancer

Type “C” pouch mucosa

depicts glands with marked pleomorphisms, high nuclear to
cytoplasmic ratio, and abnormal mitotic figure [11]. Deep or
tunnel biopsy may show adenocarcinoma underneath squa-
mous layer. Pouch adenocarcinoma often seems to be mucin-
ous and poorly differentiated type features on histopathology.
Pouch and peri-pouch adenocarcinoma has morphologic sim-
ilarities to UC-associated colonic adenocarcinoma with a re-
ported frequency of tumor-infiltrating lymphocytes (66.7%),
the lack of dirty necrosis (91.6%), mucin differentiation
(58.3%), signet ring cell differentiation (25%), heterogeneity
(20%), well differentiation (25%), and poor differentiation
(41.6%) [11]. Fifty percent of pouch and peri-pouch adeno-
carcinomas have Crohn-like appearance [11].

It is strongly recommended to obtain adequate number of
biopsy samples and to treat underlying mucosal inflammation
in order to increase diagnostic accuracy. The pathology eval-
uation for pouch surveillance biopsy should clearly report the
presence or absence of dysplasia. It would be ideal to have the
diagnosis of pouch neoplasia verified by at least two expert
gastrointestinal pathologists with a focus in IBD.

Natural History of Pouch Neoplasia

The natural history of pouch neoplasia has not been fully
examined. Cuff or ATZ is the most common site of develop-
ment of pouch neoplasia [4¢¢]. LGD is the most frequently
reported form of pouch neoplasia. Clinical course, natural his-
tory, and management of LGD are yet to be defined. LGD tend

to relapse; however, if all LGD had advanced into HGD
or cancet, the risk for developing pouch cancer may be higher
[4ee, 12].

The overall prognosis of pouch adenocarcinoma seems to
be poor. Our previous study investigated 44 patients with
LGD, HGD, or adenocarcinoma in IPAA. Of the 22 patients
with an initial diagnosis of pouch LGD, 6 had persistence or
progression after a median follow-up of 9.5 years. Of the 12
patients with pouch HGD, 5 had a history of synchronous
pouch LGD. Pouch HGD either persisted or progressed in 3
patients after the initial management, in a median time interval
of 5.4 years. Of the 14 patients with pouch adenocarcinoma,
12 had a history of or synchronous dysplasia. After a median
follow-up of 2.1 years, 6 patients with pouch cancer died [8].

Indefinite for dysplasia is a histopathological term that has
been used to describe a range of atypical dysplastic features
with concurrent inflammatory changes [13]. A large number
of patients with IND were noted to have concurrent mucosal
inflammation on endoscopy and histology. The natural history
of IND seems to be benign and progression to dysplasia or
cancer is rare. However, the progression of IND or even
chronic inflammation to neoplasia in UC patients is not un-
common. It does not reach the threshold for a confirmed di-
agnosis of true dysplasia by pathologists, and interobserver
consensus in classifying IND and LGD among GI patholo-
gists has been poor.

Literature review indicated that 5-year progression rates to
advanced neoplasia in patients with flat LGD and IND were
37% and 5%, respectively [14]. There are no clear guidelines

A

Fig. 1 Hyperplastic lesions in the cuff, on white light (a), narrow band imaging (b), and chromoendoscopy (¢)
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Fig.2 Low-grade dysplasia in the
cuff on white light (a) and narrow
band imaging (b)

on the management of IND. It is advisable to have a repeat
pouchoscopy and image-enhanced endoscopy with extensive bi-
opsy, along with satisfactory control of concurrent inflammation.

Endoscopy Surveillance for Pouch Neoplasia

Postoperative surveillance enables clinicians to detect dyspla-
sia or cancer at an early stage. Currently, there is no consensus
or published guidelines for endoscopy surveillance for pouch
neoplasia between professional societies. In some institutions,
patients undergo surveillance endoscopy every 1-3 years at
the discretion of the IBD specialist or colorectal surgeon.

The British Society of Gastroenterology advocates an an-
nual pouch endoscopy for high-risk patients. Patients with
previous rectal dysplasia, dysplasia, or cancer at the time of
pouch surgery, persistent atrophy, PSC, or type C mucosa of
pouch, and severe inflammation fall under high-risk group
and require closer monitoring [15]. Patients, who are not at
high risk, may undergo surveillance every 5 years.

Our recent study analyzed survey filled out by 52 eligible
participants from 32 tertiary institutions. Forty-one physicians
(79%) felt that surveillance pouchoscopy was mandatory and
36 (69%) believed that pouchoscopy with biopsy was effec-
tive for the detection of pouch neoplasia. Therefore, more than

Fig. 3 Endoscopic polypectomy

in a patient with distal pouch
polyp (a, b)
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half of the physicians (55%) preferred that pouchoscopy
should be performed every 2—3 years solely for the surveil-
lance of pouch neoplasia. Twenty-three percent of the physi-
cians agreed that surveillance pouchoscopy should be per-
formed on annual basis, while 18% chose an individualized
plan. Only 2% of the physicians preferred a 5-year surveil-
lance protocol [16e¢]

It is strongly recommended to have a more aggressive ap-
proach, since the natural history of pouch neoplasia is poorly
defined and the prognosis of pouch cancer is dismal. It is
important to consider a standard surveillance protocol, taking
into account the individual risk factors instead.

We have composed a surveillance algorithm for pouch
neoplasia (Fig. 5 and Fig. 6). We suggest that surveillance
pouchoscopy and biopsy should be performed every 1—
3 years, beginning 10 years after the initial diagnosis of
UC in patients without risk factors. In high-risk patients,
such as those with UC diagnosis for more than 10 years,
chronic pouchitis or cuffitis, type C mucosa, marked inflam-
mation in the lamina propria along with villous atrophy,
family history of CRC in a first-degree relative, or PSC,
pouchoscopy and biopsy should be done every 1 to 2 years.
In patients with preoperative neoplasia of the colon and/or
rectum, pouchoscopy and biopsy should be performed annu-
ally, with focus on the cuff or ATZ [9, 17, 18]. It may be
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Fig.4 Pouch cancer from chronic
cuffitis. Chronic mild cuffitis (a).
Deep biopsy showing cancer

3 years later (b)

prudent to biopsy patients with LGD at intervals of 3 to
6 months, even after the lesion has been endoscopically
removed. Furthermore, more aggressive surveillance proto-
col may be necessary in large referral centers where the
likelihood of detecting pouch neoplasia is higher.

It is possible to miss dysplasia or even cancer on endoscopy
surveillance. Some patients may not exhibit endoscopically
visible lesions even at advanced stages of pouch cancer.
New techniques such as imaging-enhanced endoscopy or fe-
cal DNA testing, which are more capable of detecting neopla-
sia, may be considered in the surveillance plan for high-risk
patients with ileal pouches [9, 19].

Treatment of Pouch Neoplasia

There is limited literature available on the management of
pouch neoplasia. Isolated polypoid LGD can be safely treated
with polypectomy or endoscopic mucosal resection (EMR)
with close endoscopic surveillance. EMR or endoscopic sub-
mucosal dissection (ESD) may be attempted for well-defined,
small (< 1-2 cm) endoscopically liftable, unifocal LGD.
Preferably, the lesion should be excised en bloc. In addition,
adjacent mucosa should be extensively biopsied. Patients with
unifocal slightly raised LGD should have pouchoscopy with

|
-
EmE EmE

Fig. 5 Surveillance algorithm for pouch neoplasia

biopsy performed, with or without prior endoscopic ablation,
every 2-3 months x 2, then every year if dysplasia is not de-
tected in the subsequent biopsies [9].

Patients with pouch cancer, HGD, persistent, multifocal
LGD, or flat LGD, or HGD typically require surgical inter-
vention [10]. Some authors proposed surgical mucosectomy
and pouch advancement procedure while others advocated
pouch excision for pouch-associated HGD [4ee, 20, 21].
Surgical interventions, such as complete proctectomy, may
be necessary, particularly for patients with risk factors for
neoplastic progression or recurrence, such as preoperative di-
agnosis of CAN or family history of CRC [4¢¢]. If pouch HGD
persists, it should be appropriately treated with pouch excision
[4+°]. Since pouch neoplasia appears to have a poor prognosis,
early detection of dysplasia with surveillance pouchoscopy
surveillance may salvage the pouch [10] (Fig. 6).

The reported benefits or risks of administration of preoper-
ative and/or postoperative chemotherapy or radiation therapy
for the treatment of colitis-associated colorectal caner remains
controversial. It is reported that adjuvant chemotherapy is safe
in those patients with non-diverted pouches [22]. However,
pelvic radiation therapy for the treatment of pouch cancer can
compromise pouch [9].

Whether pouch cancer in patients with a prior history
of handsewn anastomosis or stapled anastomosis should

Fig. 6 Management algorithm for pouch neoplasia
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be treated differently is not known. A recent study com-
pared incidence of pouch neoplasia after stapled IPAA
versus handsewn IPAA. They established that handsewn
IPAA with mucosectomy should be performed in pa-
tients with dysplasia or cancer, which may account for
the decreased risk of postoperative neoplasia [23e°].
Buried cancer or lateral spreading phenotype of pouch
cancer is common. Therefore, aggressive surgical treat-
ment of pouch cancer is recommended.

Summary

Ileal pouch-anal anastomosis is the standard restorative proce-
dure after proctocolectomy in patients with IBD who require
colectomy. The ileal pouch is prone to some infrequent, but
potentially detrimental adverse sequalae, such as pouch neo-
plasia. A combined clinical, endoscopic, and histologic exam-
ination plays an essential role in diagnosis and management.
Proper follow-up is recommended to develop an optimal sur-
veillance strategy in patients with suspected at risk for pouch
neoplasia. Algorithm for surveillance and management is pro-
posed (Figs. 5 and 6).
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