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Abstract

Objective: There is no consensus on whether, when and how to surveil an ileal pouch. The aims of this study were to evalu-
ate experts’ opinions and practice patterns on pouch surveillance and to determine if they were associated with detection
of neoplasia.
Methods: Eligible physicians were identified by searching the literature in MEDLINE and the physician list of the Crohn’s
and Colitis Foundation of America and surveying by questionnaire.
Results: Fifty-two eligible participants from 32 tertiary institutions were identified. Forty-one physicians (79%) felt that
surveillance pouchoscopy was necessary, and 36 (69%) believed that pouchoscopy with biopsy was effective for the detec-
tion of neoplasia. Great variation exists with regard to the frequency of surveillance pouchoscopy. Eighteen physicians
(35%) reported the detection of a total of 4 pouch dysplasias and 15 pouch cancers within the previous 5 years. The follow-
up number of ileal pouches per year was significantly higher in the neoplasia detection group (50 vs 25, P¼0.041). Those
who reported detecting neoplasia took even fewer biopsies from the ileal pouch body during the pouchoscopy examination
(>3 biopsies per location, 44% vs 82%, P¼0.005). Multivariable analysis showed that the number of patients with ileal
pouches followed up per year was the only independent factor associated with the detection of pouch neoplasia (odds ratio
[OR]: 1.5; 95% confidence interval [CI]: 1.1–2.1; P¼0.005).
Conclusion: Most experts agree with performing pouchoscopy and biopsy for surveillance of ileal pouch neoplasia, although
the optimal interval varies greatly. The detection of pouch neoplasia appears to be related to patient volume and physician
experience.

Key words: ileal pouch-anal anastomosis; neoplasia; restorative proctocolectomy; ulcerative colitis

Introduction

Restorative proctocolectomy (RPC) with ileal pouch-anal anasto-
mosis (IPAA) was developed by Parks and Nicholls in 1978. The
procedure involves removal of diseased large bowel in patients
with ulcerative colitis (UC) while preserving continuity of the
gastrointestinal tract [1]. The procedure substantially reduces

the risk for colitis-associated neoplasia (CAN). However, the sur-
gery does not completely abolish the risk for CAN in patients
with RPC and IPAA [2], especially in those with CAN detected by
preoperative biopsy or diagnosed in specimens after colectomy
[3, 4].
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With refinement of the surgical technique, the majority of
IPAA procedures are performed using a double-stapling tech-
nique without mucosectomy [5] that has raised the concern of
neoplasm arising from the remaining rectal cuff or anal transi-
tional zone (ATZ). However, even mucosectomy may not com-
pletely eliminate the mucosa [6, 7], and it has been shown
that the procedure does not eradicate the risk for pouch neopla-
sia [3, 4].

There is no consensus on the need and interval of surveil-
lance for neoplasia in patients with RPC and IPAA. One possible
reason may be due to the low incidence of this complication
with scant available data [8–11]. However, our previous study of
3 203 patients with RPC and IPAA for UC showed that 38 devel-
oped ileal pouch dysplasia or cancer during a mean 9.7 years of
follow-up after the surgery [3]. Similarly, 25 cases of pouch
neoplasia were identified in a nationwide cohort (from the
Netherlands) of 1 200 patients with inflammatory bowel disease
(IBD) and IPAA [4].

Considering the lack of standard surveillance guidelines for
neoplasia after IPAA for UC, we speculated that the practice
pattern of physicians is likely guided by personal experience
and preference. A standard surveillance program, taking into
account the individual risk factors, should be considered. The
primary aim of this survey study was to assess the consensus
on neoplasia surveillance using pouchoscopy among practicing
clinicians and their practice patterns. Other aims of this study
were to investigate the variations in the physicians’ opinions,
practice patterns and experience on pouch surveillance and to
evaluate whether they were associated with the detection of
pouch neoplasia.

Methods
Inclusion and exclusion criteria

Gastroenterologists and colorectal surgeons potentially taking
care of patients who have undergone RPC for UC or indetermi-
nate colitis were identified by searching the literature on
PubMed, Scopus, U.S. National Library of Medicine database
(MEDLINE) and the physician member list of the Crohn’s and
Colitis Foundation of America. The keywords used were as fol-
lows: “restorative proctocolectomy,” “ulcerative colitis,” “inde-
terminate colitis,” “carcinoma,” “adenocarcinoma” and
“neoplasms.” The communication information from published
papers (i.e. email address of the corresponding author) was
used for contact.

Those physicians who responded and returned the ques-
tionnaire were considered to have consented to participate in
this study. The questionnaire was re-sent twice in cases of no
response or partially completed response. Incomplete question-
naires or physicians who indicated they did not routinely follow
up IBD patients with ileal pouch were excluded from statistical
analysis.

Design of the questionnaire

The questionnaire, which requested basic information about
the physician’s years in practice, experience in caring for IBD
patients, knowledge of neoplasia after RPC and opinion on stan-
dard pouchoscopy surveillance, were sent by email using the
Research Electronic Data Capture (REDCap) survey. The REDCap
survey option being used was the anonymous survey form
(Supplementary file).

Definition
Pouch-related neoplasia was defined as any dysplasia or cancer
arising from the ileal pouch body or ATZ/rectal cuff in patients
undergoing IPAA for UC, indeterminate colitis or Crohn’s colitis.

Statistical analysis
Univariable group comparisons were performed using Pearson’s
chi-square test, Fisher’s exact test or Cochran-Armitage trend
test to assess the associations between neoplasia detection and
categorical variables. The relationship between neoplasia and
continuous variables was evaluated using the t test or Wilcoxon
rank sum test. A P value< 0.05 was considered statistically sig-
nificant. Stepwise multivariable logistic regression analysis was
performed, and ORs with 95% CIs were estimated. SAS 9.3 soft-
ware (SAS Institute, Cary, NC) was used for all analyses.

Results

A total of 118 physicians, including 86 gastroenterologists and
32 colorectal surgeons, was identified and surveyed by the ques-
tionnaire through REDcap. Of the 58 physicians (49%) who
responded, six were excluded from analysis including one
incomplete questionnaire and five physicians who reported
that they do not routinely follow up IBD patients with ileal
pouch. Altogether, 52 eligible participants (44%) from 32 tertiary
institutions and their survey results were included. Six partici-
pants (11%) identified themselves as general gastroenterolo-
gists, 31 (60%) were gastroenterologists specializing in IBD, and
15 (29%) were colorectal surgeons. They had a mean of 16.1 6 9.8
years of experience in providing IBD care and routinely followed
a mean of 63 (median: 30, range: 6–1 200) patients with IPAA per
year.

Physician opinions

Forty-one physicians (79%) agreed that it is necessary to per-
form routine pouch surveillance for neoplasia arising from ileal
pouch or ATZ/rectal cuff in all IBD patients undergoing IPAA.
Forty-five physicians (87%) also agreed that patients who un-
dergo mucosectomy may develop pouch neoplasia. Thirty-six
physicians (69%) agreed that pouchoscopy with biopsy is effec-
tive for the detection of neoplasia. Twenty-two physicians (55%)
believed that pouchoscopy solely for neoplasia surveillance
should be performed every 2–3 years. Nine physicians (23%)
believed that surveillance pouchoscopy should be performed
annually. Seven physicians (18%) agreed about using an individ-
ualized protocol, and only two (5%) favored a 5-year plan.

Practice patterns

The majority of the participants agreed about routine examina-
tion of the afferent limb (n¼ 49, 94%), ileal pouch (n¼ 50, 96%)
and ATZ/rectal cuff (n¼ 51, 98%) during the pouchoscopy. Forty-
eight (92%) and 46 (89%) physicians agreed with taking biopsies
from the ileal pouch and ATZ/rectal cuff, respectively. However,
only 24 (46%) and one (2%) physicians thought it was necessary
to take biopsies from the afferent limb and perianal regions, re-
spectively. Thirty-six (69%) physicians usually took >3 biopsies
from the ileal pouch, while only 18 (36%) physicians took >3 bi-
opsies from the ATZ/rectal cuff. Thirty-eight (73%) physicians
thought bowel preparation with an oral agent was not neces-
sary before pouchoscopy. The adult esophagogastroduodeno-
scope (EGD) (n¼ 32, 62%) was the most frequently used scope for
the pouch examination.

120 | Jinyu Gu et al.

Deleted Text: the 
Deleted Text: ed
Deleted Text: ], which
Deleted Text: the 
Deleted Text: data 
Deleted Text: 3203
Deleted Text: 1200
Deleted Text: from the Netherlands 
Deleted Text:  
Deleted Text: ing
Deleted Text: T
Deleted Text:  detection.  
Deleted Text: searching 
Deleted Text: m
Deleted Text:  (CCFA).
Deleted Text: '',
Deleted Text: '',
Deleted Text: '',
Deleted Text: '',
Deleted Text: '',
Deleted Text: ''. Communication
Deleted Text: ,
Deleted Text:  
Deleted Text: Questionnaire 
Deleted Text: resent
Deleted Text: n-
Deleted Text: -
Deleted Text:  with
Deleted Text:  
Deleted Text:  including 
Deleted Text: basic data including 
Deleted Text: of 
Deleted Text: care of
Deleted Text: ,
Deleted Text: asked
Deleted Text: sending an 
Deleted Text: through
Deleted Text: c
Deleted Text: &reg;
http://gastro.oxfordjournals.org/lookup/suppl/doi:10.1093/gastro/gov063/-/DC1
Deleted Text:  
Deleted Text:  or
Deleted Text: -
Deleted Text: -
Deleted Text:  < 
Deleted Text: odds ratios (OR)
Deleted Text: confidence interval (CI)
Deleted Text:  were
Deleted Text: 6
Deleted Text: 1
Deleted Text: 5
Deleted Text: -
Deleted Text:  the
Deleted Text: were 
Deleted Text: ed
Deleted Text:  &plusmn; 
Deleted Text: practicing 
Deleted Text: 1200
Deleted Text:  
Deleted Text: agree that believe
Deleted Text: also 
Deleted Text:  
Deleted Text: feel
Deleted Text: the 
Deleted Text: the 
Deleted Text: to use individual
Deleted Text: 2
Deleted Text:  
Deleted Text: to routinely examine
Deleted Text: &equals;
Deleted Text: &equals;
Deleted Text: anal transitional zone
Deleted Text: &equals;
Deleted Text: to take
Deleted Text: anal transitional zone
Deleted Text: 1
Deleted Text: region. 
Deleted Text: more than
Deleted Text: more than
Deleted Text: anal transitional zone
Deleted Text: Adult
Deleted Text: &equals;
Deleted Text: often


Factors associated with the detection of neoplasia

Altogether, 41 dysplasia and 15 cancers arising from the ileal
pouch body or ATZ/rectal cuff were reported to have been found
by 18 physicians (35%) within the prior 5 years. We then divided
the participants into 2 groups: the neoplasia-reported group
and the non-neoplasia-reported group. Univariable analysis
demonstrated that the follow-up number of patients with
IBD pouch per year was significantly higher in the neoplasia-
detection group (50 vs 25, P¼ 0.041) (Table 1). Colorectal sur-
geons reported detecting more pouch neoplasia than both
gastroenterologists specializing in IBD and general gastroenter-
ologists (61% vs. 28% vs 11%, P< 0.001). There was no difference
in years of physicians’ practice between the 2 groups. The phy-
sicians’ opinions on surveillance pouchoscopy between the 2
groups were also comparable (Table 2). There were no differen-
ces in locations of pouch inspection and biopsy during pouchoc-
sopy examination between the 2 groups; however, those who
reported neoplasia detection took fewer biopsies from the ileal
pouch during the pouchoscopy examination (>3 biopsies per
pouch anatomic location, 44% vs 82%, P¼ 0.005) (Table 3).

The stepwise multivariable analysis showed that the num-
ber of IBD patients with ileal pouch followed up per year by a
given clinician was the only independent factor associated with
the detection of pouch neoplasia (OR¼ 1.5, 95% CI: 1.1–2.1,
P¼ 0.005) (Table 4).

Discussion

There is no published consensus or guidelines for endoscopy sur-
veillance following RPC. Unlike surveillance protocol for pouch
patients with underlying familial adenomatous polyposis (FAP)
[12], standard protocol solely for the surveillance of neoplasia after
IPAA for UC is still not available. It is well accepted that patients
with dysplasia or adenocarcinoma in the original colectomy speci-
men are at higher risk of developing pouch neoplasia and require
routine pouch surveillance [3,4,11]. However, whether surveillance
endoscopy with biopsy in average-risk patients is necessary,
together with questions of when and how, remains to be settled.
Considering the ongoing debate on the topic, we carefully designed
this survey study aiming to answer whether, how and when to do
the surveillance. To our knowledge, this is so far the first study
evaluating professional opinions and practice patterns on the sur-
veillance plan for patients with ileal pouch after RPC for IBD
disease. By assessing the varying opinions of practicing physicians
about the need and frequency of surveillance pouchoscopy, the
information from this study will provide valuable information for
the development of a standard guideline.

Based on our data, 41 (79%) out of the 52 experienced gastro-
enterologists and colorectal surgeons from 32 US tertiary insti-
tutions have an aggressive stance about the surveillance for
neoplasia arising from the ileal pouch body or ATZ/rectal cuff in
all IBD patients undergoing IPAA. Moreover, the majority of the

Table 1. Pouch neoplasia detection and physician practice pattern

Physicians reporting
neoplasia (n¼ 18)

Physicians not reporting
neoplasia (n¼ 34)

P value

Number of pouch patients followed up per year 50 (6–1 200) 25 (10–40) 0.041
Field of practice, n (%) <0.001

General GE 2 (11) 4 (12)
GE specializing in IBD 5 (28) 26 (76)
Colorectal surgery 11 (61) 4 (12)
Years of practice 15.4 6 8.1 16.4 6 10.7 0.72

Number of IBD patients treated per month, n (%) 0.12
5–10 4 (12) 9 (17)
10–50 11 (32) 19 (37)
>50 19 (56) 24 (46)

GE: gastroenterology

Table 2. Physician opinions on surveillance pouchoscopy

Physicians reporting
neoplasia (n¼ 18)

Physicians not
reporting neoplasia (n¼ 34)

P value

Agree to perform routine pouch surveillance for
neoplasia in IBD patients, n (%)

16 (89) 25 (74) 0.29

Frequency of performing routine pouchoscopy, n (%) 0.95
Every year 4 (25) 5(21)
Every 2–3 years 8(50) 14(58)
Every 5 years 1(6) 1(4)
Individually 3(19) 4(17)

Conditions necessitating pouch surveillance 0.62
Colitis-associated dysplasia/cancer 1 (50) 6 (67)
Chronic pouchitis/cuffitis 0 2 (22)
Other 1 (50) 1 (11)

Agree that the risk of malignancy persists even after
mucosectomy, n (%)

17 (94) 28 (82) 0.40

Agree that pouchoscopy with biopsy is effective for
detecting pouch neoplasia, n (%)

15 (83) 21 (62) 0.11
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experts (87%) also believe that mucosectomy cannot completely
eliminate the risk of pouch neoplasia. As to the approach of
surveillance, 69% of physicians felt that pouchoscopy with
biopsy was effective for the detection of neoplasia. The data
indicate consensus among experienced physicians about the
necessity and method of surveillance for pouch neoplasia after
RPC, which warrants development of a standard surveillance
program in the future. However, there are still >20% of physi-
cians who disagree with this. One reason may be the low inci-
dence of pouch-related neoplasia, which may discourage
physicians from performing routine surveillance. Pouch neopla-
sia has been regarded as a rare complication, and routine sur-
veillance is not advocated by some investigators [13–17]. Based
on previous reports, the pooled cumulative incidence of pouch
adenocarcinoma at 10 years after IPAA was 0.19% [11], and the
pooled prevalence of confirmed dysplasia (after excluding “in-
definite” for dysplasia) in the pouch and ATZ/rectal cuff was
1.13% [9]. However, the recent study of pouch neoplasia in a na-
tionwide cohort of patients with IBD and IPAA reported that the
respective cumulative incidences of pouch neoplasia were 2.0%
at 10 years and 6.9% at 20 years [4]. This is consistent with the
results of the largest study on this topic, which included 3 203
patients after RPC at our institution. The cumulative incidences
of pouch neoplasia at 10 and 20 years were 1.3% and 4.2%,
respectively [3]. The cumulative incidences of pouch neoplasia
in recent reports seem much higher than the results from

pooled data, implying that the actual incidence of pouch neo-
plasia might have been previously underestimated. In addition,
more aggressive surveillance protocol may be needed in large
referral centers where there is higher likelihood of detecting
pouch neoplasia. Another factor that might affect the necessity
of surveillance is the different techniques used in pouch proce-
dures. Although a similar oncological outcome in patients with
UC-associated dysplasia or cancer who underwent stapled or
hand-sewn IPAA has been reported [18], it is believed that sta-
pled IPAA may be associated with a higher risk of developing
cancer from the anorectal mucosa. The reported risk of subse-
quent cancer arising from the residual anorectal mucosa in-
creased 8 times if the stapled technique was employed [11], the
possible reason being that even mucosectomy may not com-
pletely eliminate the mucosa [19, 20]. From pooled data,
M’Koma et al. reported that 28 of 32 patients who developed
pouch-related cancer in ATZ underwent mucosectomy [7]. Our
data showed that the majority (87%) of the physicians believed
that even mucosectomy is not sufficient to abolish the risk of
pouch-related neoplasia. Considering the currently widespread
use of the staple technique, it is reasonable to develop a stan-
dard plan for pouch neoplasia surveillance.

The optimal interval between the surveillance pouchoscop-
ies is still controversial. As shown in our data, more than half of
the physicians (55%) agreed that pouchoscopy should be per-
formed every 2–3 years solely for the surveillance of neoplasia.

Table 3. Practice patterns of physicians

Physicians
reporting
neoplasia (n¼ 18)

Physicians not
reporting neoplasia
(n¼34)

P value

Location routinely observed during a pouchoscopy, n (%)
Afferent limb 17 (94) 32 (94) 0.99
Ileal pouch body 17 (94) 33 (97) 0.99
ATZ or rectal cuff 18 (100) 33 (97) 0.99

Location routinely biopsied during a pouchoscopy, n (%)
Afferent limb 7 (39) 17 (50) 0.44
Ileal pouch body 16 (89) 32 (94) 0.60
ATZ or rectal cuff 17 (94) 29 (85) 0.65
Perianal region 1 (6) 0 0.35

Number of biopsies usually taken from ileal pouch, n (%) 0.005
1–3 10 (56) 6(18)
>3 8 (44) 28 (82)

Number of biopsies usually taken from ATZ/rectal cuff, n (%) 0.77
1–3 12 (67) 20 (63)
> 3 6 (33) 12 (38)

Agree that bowel preparation is needed before pouchoscopy, n (%) 3 (17) 11 (32) 0.33
Scope usually used for pouchoscopy, n (%)

Pediatric EGD 1 (6) 1 (3) 0.99
Pediatric colonoscope 5 (28) 6 (18) 0.48
Adult EGD 8 (44) 24 (71) 0.06
Adult colonoscope 4 (22) 3 (9) 0.22

Table 4. Factors associated with the detection of pouch neoplasia

Factor OR (95% CI) P value

Number of IBD patients with ileal pouch followed up per year 1.5 (1.1–2.1) 0.005
Number of biopsies usually taken from ileal pouch 0.4 (0.1–1.8) 0.22
Agree that pouchoscopy with biopsy is effective for detecting pouch neoplasia 3.4 (0.5–23.1) 0.21
Agree that routine pouch surveillance is needed 79.3 (0.6–9926.9) 0.08
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An annual surveillance pouchoscopy plan was favored by 23%
of the physicians surveyed, and 18% preferred an individualized
plan. Only 2% of the physicians favored a 5-year surveillance
protocol, reflecting their concern about the risk of pouch neo-
plasia. The diversity in physicians’ opinions might be attributed
to the great difference in the volume of IBD patients with the il-
eal pouch (not FAP) who are routinely followed up every year
(ranging from 6–1 200 patients).

As to surveillance method, approximately two-thirds of par-
ticipants agreed that surveillance endoscopy with biopsy is ef-
fective for detecting pouch neoplasia. There were 11 physicians
(21%) who felt that pouchoscopy with biopsy was not effective
for the detection of neoplasia. Although pouch endoscopy with
surveillance biopsy remains the gold standard for early detec-
tion and diagnosis of pouch neoplasia, the accuracy of early de-
tection of dysplasia with endoscopy has been suboptimal [3,21].
Some pouch cancer has been detected without preceding endo-
scopic evidence of dysplasia, whereas other patients may not
have endoscopically visible lesions even at advanced stages of
pouch cancer. Therefore, endoscopy surveillance can still miss
dysplasia or even cancer. New techniques such as DNA testing
and imaging-enhanced endoscopy, which have better capabili-
ties for detecting neoplasia, may be considered in the surveil-
lance plan for high-risk ileal pouches [21,22]. Our data showed
that more consensuses were found on the practice pattern (e.g.
the location to be examined, location to be biopsied and the
need for bowel preparation).

We then analyzed if physicians’ opinions and practice pat-
terns were associated with the physician-reported neoplasia de-
tection. To our knowledge, there are no reports on which factors
are associated with the detection of neoplasia after IPAA for UC.
Our data indicated that most of the aspects in physicians’ opin-
ions and practice patterns were comparable between the two
groups. Interestingly, univariable analysis showed that colorec-
tal surgeons reported finding more pouch neoplasia than either
gastroenterologists specializing in IBD or general gastroenterol-
ogists (61% vs 28% vs 11%, P< 0.001). The possible underlying ex-
planation is that surgeons generally treat pouch cancers rather
than gastroenterologists. The median follow-up number of IBD
pouches per year was significantly higher in the neoplasia de-
tection group (50 vs 25, P¼ 0.041), which by itself may increase
the likelihood of detecting neoplasia. Another possibility of
higher neoplasia detection might be attributed to the experi-
ence gained from the high volume of patient follow-up. We also
found that those who reported successful detection of neoplasia
took fewer biopsies from the ileal pouch during the poucho-
scopy examination, implying that the physician’s experience
significantly influenced the detection of pouch neoplasia.
Multivariable analysis also demonstrated that the number of
IBD-IPAA patients followed up per year is the only independent
factor associated with the detection of ileal pouch neoplasia.

This study was limited by the small number of participants
and selection bias. For confidential purposes, the demographic
and institutional data of participating physicians were not in-
cluded in the questionnaire, which made it impossible to deter-
mine if interesting variables such as gender and institutional
preference influenced the opinion and practice pattern of the
surveillance. Also, the results of neoplasia may be undermined
by recall bias. There might have also been an issue of financial
incentives for practicing physicians and/or their institutions
when more procedures such as endoscopy were performed.
However, we should cast no doubt upon professional integrity
in the vast majority of health care professionals. The use of an-
cillary endoscopic imaging such as chromoendoscopy, narrow-

band or ultrasound may also play an important role in
the detection of neoplasia (which was not covered in the ques-
tionnaire). However, this is the first report specifically designed
for this topic, which will lay the groundwork for future multi-
center studies investigating the reasons for variations in prac-
tice and the subsequent ideal parameters that should be
considered for standard surveillance protocols.

In conclusion, most experts agree with performing poucho-
scopy and biopsy for ileal pouch neoplasia surveillance,
although the optimal interval varies greatly. A standard surveil-
lance protocol, taking into account the individual risk factors,
should be considered instead. The detection of developing
pouch neoplasia may be associated with the physician’s experi-
ence and patient volume.
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