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BACKGROUND: Patients with ulcerative colitis refractory
to medication or familial adenomatous polyposis may
require ileal pouch-anal anastomosis after a colectomy.
IPAA is generally well tolerated. However, patients can
experience posttreatment complications, including pouch
strictures and leaks. Medical therapy has a limited role in
mechanical fibrotic strictures, whereas surgery is invasive
and costly. In the past few decades, endoscopic therapies
have provided a less invasive and less costly intervention
for pouch strictures and leaks.

OBJECTIVE: This systematic literature review aimed
to describe the status of advancements in endoscopic
therapy for pouch leaks and strictures.

DATA SOURCES: The sources used were PubMed and
Cochrane databases.

STUDY SELECTION: Studies between January 1990 and
January 2022, in any language, were included. Articles
regarding surgical management or pouches other than
adult ileal pouch-anal anastomosis were excluded.

INTERVENTIONS: Endoscopic management of acute and
chronic leaks and strictures ileal pouch-anal anastomosis
was included.
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MAIN OUTCOME MEASURES: Successful management
(including persistent leak or stricture, pouch failure,
subsequent endoscopy, or surgery) was measured.

RESULTS: Sixty-one studies were included in this review,
including 4 meta-analyses or systematic reviews, 11
reviews, 17 cohort studies, and 18 case series.

LIMITATIONS: The limitations include qualitative review
of all study types, with no randomized controlled studies
available.

CONCLUSION: Ileal pouch-anal anastomosis leaks are
various in configuration, and endoscopic therapies have
included clipping leaks at the tip of the “J” as well as
endoscopic sinusotomy. Endoscopic therapies for pouch
strictures have included endoscopic balloon dilation,
endoscopic stricturotomy, and endoscopic stricturoplasty,
which are now considered first-line therapies for pouch
strictures. Endoscopic balloon dilation has shown safety
and efficacy in single, short, and straight strictures and
endoscopic stricturotomy for refractory long, fibrotic,
anastomotic strictures. Endoscopic therapies can delay

or prevent invasive surgeries. Key tenets of successful
endoscopic therapy include patient and lesion candidacy, an
experienced endoscopist, and adequate rescue surgery plans.

KEY WORDS: Anastomotic leaks; Balloon dilation;
Clipping; Electroincision; Endoscopy; Familial
adenomatous polyposis; Ileal pouch; Restorative
proctocolectomy; Sinus; Stricture; Stricturoplasty;
Stricturotomy; Ulcerative colitis.

choice following proctocolectomy in patients with med-

ically refractory ulcerative colitis (UC), colitis-associ-
ated neoplasia, or familial adenomatous polyposis who
require colectomy.! Various configurations of pouches have
been constructed, including the J, S, W, H, T, and K, with
the J-pouch being the most commonly fashioned."* Ileal
pouch-anal anastomosis (IPAA) allows patients to defecate

Ileal pouch-anal anastomosis (IPAA) is the procedure of

DISEASES OF THE COLON & RECTUM VOLUME 65: S1 (2022)

Copyright © The American Society of Colon & Rectal Surgeons, Inc. Unauthorized reproduction of this article is prohibited.


mailto:bs3270@columbia.edu

DIsEASES OF THE COLON & RECTUM VOLUME 65: S1 (2022)

from the natural anal route, rather than use an abdominal
stoma such as Brooke ileostomy or continent ileostomies.’
Patients with IPAA report improvement in their quality of
life relative to other treatments, including Brooke ileostomy,
continent Kock ileostomy, or medically treated UC.>®

On the other hand, patients with IPAA can experience
various post-IPAA complications or adverse sequelae, with
some leading to pouch failure."® The reported frequency of
post-IPAA complications is as high as 60%.*!%!! Strictures
and acute or chronic anastomotic or suture-line leaks are
the most common structural complications of IPAA or
continent ileostomies. Leaks are most common at anasto-
mosis sites, the tip of the “],” and stoma closure sites.>'*!* In
a large study following 3707 patients with UC, indetermi-
nate colitis (IC), or Crohn’s disease (CD) post-IPAA for a
median of 7 years, 5.2% of patients experienced strictures
and 4.8% experienced anastomotic leaks within the first 90
days of their IPAA, and 11.2% experienced strictures and
1.7% experienced anastomotic leaks after 90 days.*

Medical therapy is often insufficient and limited in
managing pouch strictures and leaks due to the mechan-
ical nature of these complications. Hence, endoscopic
approaches have been developed to provide a treatment
that is more definitive than medicine but less invasive
and costly than surgery with reduced complication and
pouch failure risk."* Endoscopic therapies for IPAA com-
plications include endoscopic balloon dilation (EBD),
endoscopic stricturotomy (ESt), endoscopic stricturo-
plasty (ESTx), endoscopic septectomy, and endoscopic
stenting. EBD, ESt, and ESTx are now considered firstline
therapy to address certain pouch strictures.'*** Medical
therapy may control inflammation to help prevent stric-
tures, and surgery is more definitive; hence, medical,
endoscopic, and surgical therapies should be considered
for patients, with surgery reserved as a last resort given
its invasive nature with a higher risk of complications.

IPAA leaks can be managed via various modalities
including radiographical or surgical draining of abscesses,
delaying ileostomy closure, serial examination under
anesthesia (EUA), and observation.!”!® However, recent
endoscopic modalities of therapy have been developed
including using clips at the tip of the “J” for leaks at that
site and endoscopic sinusotomy.'”*8

In this systematic review, we summarize the available
literature on the diagnosis, classification, and management
of pouch strictures and leaks to assist clinicians in taking
care of patients with ileal pouches.

METHODS

We performed a literature search for articles using
PubMed and Cochrane databases. Search criteria included
“pouch,” “stricture,” “leak,” “endoscopic,” and “ileal pouch-
anal anastomosis” in titles and abstracts from January
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1990 to January 2022. Searches with Boolean operators
were used to find more relevant articles (eg, “pouch”
AND “endoscopic” AND S“stricture”). We did not impose
any language restrictions. Duplicates were removed.
Initially, we included all articles with titles and abstracts
that were relevant to aspects of the endoscopic manage-
ment of pouch complications. These articles were read in
full to screen for relevancy. References of relevant articles
were scanned to identify further articles of interest to our
review. All article types were included, such as systematic
reviews, reviews, and original articles. Exclusion criteria
included articles regarding surgical pouches other than
IPAA, articles focusing on how to construct a pouch sur-
gery and pediatric pouches, and articles regarding surgi-
cal management. Given that endoscopic management of
pouch leaks and strictures is a highly specialized topic and
the articles extracted were highly heterogeneous; no meta-
analysis was performed.

RESULTS

Search results identified 39 articles, and scanning their
references identified an additional 22 articles. In total, 61
articles were included in this review (Fig. 1). These arti-
cles included 2 meta-analyses, 2 systematic reviews, 11
reviews, 17 cohort studies, 2 case-control studies, 18 case
series, 5 case reports, and 3 guidelines. There were no ran-
domized clinical trials.

Search terms "pouch,” “stricture,” “leak,” “endoscopic,” “ileal pouch-anal
anastomosis” in PubMed and Cochrane using Boolean operators

:

562 references identified for
screening

)

449 articles screened by title and
abstract for relevancy

113 duplicates removed

v

v

401 articles excluded

48 articles screened from full text
for relevancy

:

39 articles included

9 articles excluded

v

22 additional articles
identified from snowball
search

L !

61 articles included

v

FIGURE1. Preferred reporting items for systematic reviews and
meta-analyses (PRISMA) flow diagram.
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Frequency of Pouch Stricture and Anastomotic Leaks
Common complications of IPAA include leaks and stric-
tures." First, in the immediate 90-day postoperative
period, around 4.8% of patients may experience anasto-
motic leaks, whereas 5.2% of patients experience stric-
tures, according to a study following 3707 patients with
UG, IC, or CD of the colon after their IPAA for a median
of 7 years (Table 1).* Immediate postoperative leaks com-
monly present with symptoms of sepsis; 34% of patients
with pelvic sepsis had anastomotic leaks.?

In that study following 3707 patients, 1.7% of patients
experienced late (=90 d after IPAA) anastomotic leaks.*
Leaks are most common at anastomosis sites or the tip of
the “J,” a vulnerable location for leaks.>'>!* Another loca-
tion is at the stoma closure site. Symptomatic or asymptom-
atic anastomotic leaks that occur in the early postoperative
stage (<3-6 months) are likely technical. Late-onset anas-
tomotic leaks that can present with abscess, sepsis, fistulas,
or sinuses usually reflect the presentation of the underly-
ing disease process, particularly CD of the pouch. Other
contributing factors to late-onset stricture or anastomotic
leaks are the use of nonsteroidal anti-inflammatory drugs,
trauma, excessive weight gain, or even placement of mesh
in the abdominopelvic area.

The study following 3707 patients found that 5.2% of
patients experienced late strictures.* Strictures are a fairly
common late complication of IPAA*'-%; a different study
reported a 20-year cumulative probability of stricture
ranging from 39% to 79% in patients with UC, IC, or CD."!
Strictures are known to lead to pouch failure, requiring
pouch excision or permanent diversion in reported rates
ranging from 3% to 17% of patients.”*"!

Clinical Presentations of Pouch Leaks and Strictures
Patients with pouch strictures may present with nonspe-
cific gastrointestinal symptoms, including abdominal
pain, nausea, vomiting, early satiety, bloating, dyschezia,
or incomplete evacuation. Patients may also have dehy-
dration, blood in their stools, urgency, postobstructive
diarrhea, obstipation, small-bowel obstruction, small
intestinal bacterial overgrowth, or gastroesophageal reflux
disease.! If patients have been suffering from persistent
strictures, they may have malnutrition, weight loss, and
anemia.' Patient with small intestinal bacterial overgrowth
or fecal stasis may respond to antibiotic therapy, which can
be mistakenly diagnosed as having pouchitis. On the other
hand, patients can be asymptomatic or present with any-
thing from minimal to severe symptoms. Symptoms do
not necessarily correlate with objective findings; patients
may be asymptomatic but present with characteristic
endoscopic and imaging findings.!

Post-IPAA leaks may occur most commonly in
the anastomosis, the tip of the “J,” and then also in the
pouch body or stoma closure site.'”** The tip of the
“T” of the pouch is vulnerable to leaks; it contains the distal
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ileum sealed with a stapler sometimes with reinforcement
sutures.” A large retrospective study of 1424 patients with
IPAA at a single center found that 9.9% (141 patients) had
leaks with 130 presenting with symptoms.** Patients pres-
ent variably, with the most common presenting symptoms
including abdominoperineal pain and fever, followed by
gluteal or perianal abscess or drainage, diarrhea, weight
loss, and pelvic or perianal pain.'”?? Patients presenting
acutely after an IPAA often present with symptoms related
to pelvic sepsis or abscess."?

Diagnosis and Classification of

Pouch Leaks and Strictures

Clinical presentations often provide clues for the diag-
nosis of inflammatory and/or structural disorders of the
ileal pouch. A combined assessment of clinical, labora-
tory, imaging, endoscopic, or, in some cases, intraopera-
tive evaluations is often needed for the accurate diagnosis,
classification, and management of structural complica-
tions of the ileal pouch (Fig. 2).

Accurate assessment of clinical presentations is
important for diagnosis and differential diagnosis of ileal
pouch disorders. The symptomatology can be categorized
into clusters (Fig. 2).

Laboratory Evaluation

We periodically perform laboratory tests with markers for
infection, inflammation, and nutrition such as complete
blood counts, comprehensive metabolic panel, C-reactive
protein, sedimentation rate, iron, vitamin D, and vitamin
B12.

Diagnostic Endoscopy

Endoscopy assists in the diagnosis in addition to the deliv-
ery of therapy. At the time of endoscopy, a digital exami-
nation of the anus and pouch-anal anastomosis should be
done to assess the resting sphincter tone, strictures, fistu-
las, or abscesses.'® Strictures should be photodocumented
and characterized, noting landmarks of the ileal pouch.'®
Pouchoscopy with or without fluoroscopic guidance can
help diagnose and assess the location, depth, and other
characteristics of a pouch leak.!”** Pouchoscopy with a
soft-tip guide wire is often useful for the assessment of
nontraversable stricture, acute or chronic anastomotic
leaks, and fistula (Fig. 3A). There is a recent grade C con-
sensus recommendation to pay attention to areas prone to
leaks during pouchoscopy, including suture or staple lines,
the tip of the “J,” or posterior wall of the pouch-anal anas-
tomosis suture line.'® A large retrospective study classified
post-IPAA leaks into 6 categories, including pouch-anal
anastomosis leak with or without abscess, pouch-cutane-
ous fistula, pouch-vaginal fistula (PVF), radiologic leak,
and pouch leak (those that arose from the pouch itself
rather than from the pouch-anal anastomosis).*
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TABLE 1. Frequency and management of pouch leaks and strictures*

Number of patients with

Authors and published year Frequency of complication IPAA, N Notes on endoscopic treatment type and success
Leaks
Ahmed Ali et al, Dis Colon 2% with anastomotic pouch sinus in a 2286 Initial management: 51% underwent obser-
Rectum, 2012 median duration between surgery and vation, 20% drainage, 18% unroofing of
the initial diagnosis of the sinus was 6 the sinus tract, 7% sinus closure, and 4%
months (interquartile range, 2-22.5) diverting ileostomy. A total of 62% required
subsequent treatment, 60% achieved sinus
healing, and 33% pouch failure. Observation
as initial management had highest healing
rate of 65%
Fazio et al, Ann Surg, 2013 1.7% experienced leaks =90 d after IPAA 3707 Data on endoscopic treatment N/A
Fazio et al, Ann Surg, 1995 0.9% anastomotic leak at >30 days of IPAA 1005 Data on endoscopic treatment N/A
Kochhar and Shen, Endosc N/A, inclusion criteria were patients with 12 Endoscopic over-the-scope clipping system,
Int Open, 2017 leaks at the tip of the )" with 66.6% having complete closure of the
leak documented by endoscopy confirmed
with guidewire and/or contrasted poucho-
gram, and 33.3% with persistent leak requir-
ing surgery
Lan et al, Gastrointest N/A, inclusion criteria were patients with 226 Endoscopic sinusotomy, 53% achieved com-
Endosc, 2019 sinuses plete healing of the sinus, and 16% with
partial healing. Subsequent surgery in 24% of
patients treated with endoscopic sinusotomy
Raval et al, Ann Surg, 2007 9.9% experienced leaks 1424 Initial management was nonoperative treat-
ment for all patients, with 80% success rate.
Afterward, surgical therapies included trans-
anal repair, laparotomy with direct suture
repair, and combined abdominoperineal
pouch reconstruction
Strictures
Chapman et al, Arch Surg, 4.2%at 1y, 10.1%at 3y, 13.5% at 5y, and 2002 Data on endoscopic treatment N/A
2005 20.0% at 10y
Fazio et al, Ann Surg, 2013 11.2% experienced strictures >90 d after 3707 Data on endoscopic treatment N/A
IPAA
Fazio et al, Ann Surg, 1995 11.8% anal stricture at =30 d of IPAA 1005 Data on endoscopic treatment N/A
Fumery et al, Inflamm N/A, inclusion criteria were patients who 88 Endoscopic balloon dilation (EBD) in all patients.
Bowel Dis, 2018 developed stricture, at a median of 4.6 y 98% technical success and 0% complications.
after IPAA Of those who had obstructive symptoms, 95%
saw clinical improvement and 5% required
pouch surgery. 25% were hospitalized after
EBD. 45% complete disappearance of pouch
stricture, 35% persistent passable strictures
without related symptoms, and 15% diverting
stoma due to resistant CD of the pouch
Hahnloser et al, BrJ Surg,  39% in chronic UC patients, 48% in indeter- 1885 Data on endoscopic treatment N/A
2007 minate colitis, and 79% in CD, at 20 years
after IPAA
Korsgen et al, Int J 13.3% ileoanal stenosis 180 Data on endoscopic treatment N/A
Colorectal Dis, 1997
Lan et al, Surg Endosc, N/A, inclusion criteria were patients with 200 20% were treated with endoscopic stric-

2021 pouch inlet or afferent limb strictures

turotomy, and 80% and 13.2% with EBD.
21%-22% comparable subsequent surgery
rate. 0% in endoscopic stricturotomy group
developed pouch failure, compared with
5.6% in EBD group

(Continued )
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TABLE 1. Continued

Number of patients with

Authors and published year Frequency of complication IPAA, N Notes on endoscopic treatment type and success

Lan and Shen, Inflamm N/A, inclusion criteria were patients with 85, of which 55.3% had NKSt in all patients. Mean interval between

Bowel Dis, 2017 inflammatory bowel disease with

strictures

14.2% in handsewn anastomoses and
39.6% in stapled anastomoses, at
unspecified time

Shen et al, Am J Gastroen- N/A, inclusion criteria were patients with
terol, 2004 inlet and/or outlet (pouch-anal anasto-

mosis) strictures

Senapati et al, Int J
Colorectal Dis, 1996

Shen et al, Inflamm Bowel
Dis, 2011

N/A, inclusion criteria were patients with
pouch strictures

N/A, inclusion criteria were patients with
pouch strictures

Wu et al, J Gastrointest
Surg, 2013

J-pouch, 7% other
pouch; in pouch
patients, 22 strictures
in pouch inlet (17.3%),
25 in afferent limb
(19.7%), 3 in middle of
the pouch body (2.4%),
and 24 in pouch

initial NKSt and subsequent endoscopic
treatment 7 £6.8 months. On univariate
analysis, stricture length >4 cm more likely
to receive multiple NKSt, and degree 1 stric-
ture more likely to require only one session.
Subsequent surgery in 13 patients (15.3%),
of which 5 (38.5%) had diverting loop ileos-
tomy (4 with J-pouch, 1 with S- pouch) and

266, of which 218 were

anastomosis (18.9%) 2 (15.4%) patients had pouch resection and
redo pouch

Data on endoscopic treatment N/A

handsewn and 48

stapled

19 EBD, 100% technical success and 47% with sec-

ond EBD at 8 wk, of which 55% underwent
third EBD at 16 wk. Improvement in symp-

tom and quality of life scores at scheduled

8- and 16-wk follow-up. No complications.

One patient failed endoscopic and medical
therapies and underwent surgery

150 EBD, 0.46% perforation rate and 0.98% trans-

fusion-requiring bleeding rate. 5-, 10-, and
25-y pouch retention rates of 97%, 90.6%,
and 85.9%. 87.3% pouch success at median
follow-up time of 9.6 y

167 16 (9.6%) surgical stricturoplasty and 151

(90.4%) EBD. Mean follow-up 4.1+2.6y.
55.1% with stricture recurrence; 12.6% with
pouch failure. Multivariate analysis: no dif-
ference between stricturoplasty vs EBD in
overall pouch survival, stricture-free survival,
or procedure-associated complications

*Case reports excluded. Some articles do not focus on treatment or success of treatment. Table sections inputted based on availability in an article.
CD = Crohn’s disease; EBD = endoscopic balloon dilation; IPAA = ileal pouch-anal anastomosis; IQR = interquartile range; NKSt =needle knife stricturotomy; wk = week; y = year.

Imaging
Abdominopelvic imaging should routinely be performed
in patients suspected of pouch strictures or leaks. Imaging
includes computed tomography (CT), CT enterography
(CTE), magnetic resonance imaging (MRI), magnetic
resonance enterography, small bowel follow-through,
barium defecography, and gastrografin enema (GGE)
(Figs. 3B-E).b1

CTE, magnetic resonance enterography, and
GGE are more accurate than regular CT or MRI for
the evaluation of pouch strictures. A study evaluat-
ing the accuracy of various endoscopic and imaging
modalities found that GGE, MRI, and pouch endos-
copy had accuracy rates of >90%, whereas CTE had a
rate of 74% for diagnosing inlet or afferent strictures.
All modalities were similar in diagnosing outlet stric-
tures with accuracy rates of 87.9% to 92.3%.’* Another
study found GGE to be 100% sensitive (6/6) and 92%
specific (33/36) in finding post-IPAA strictures at an

anastomotic diameter of <8 mm.*® GGE appears to be
particularly useful in diagnosing ileal pouch stric-
tures. The use of multiple diagnostic modalities can
increase the diagnostic yield.! It is yet unclear if and
how ultrasound elastography could aid in character-
izing IPAA strictures.

To help diagnose and assess the characteristics of a
leak in the pouch, imaging such as GGE, MRI, and EUA
should be used.”*® MRI of the pelvis is more accurate than
CT in the evaluation of anastomotic leaks, fistulas, or
abscesses. Overall, post-IPAA leaks can be diagnosed by
reviewing clinical presentation, endoscopic findings, and
imaging."”

Examination Under Anesthesia

An EUA is useful in the diagnosis and management of
strictures at the anastomosis, anopouch ring, presacral
sinuses, perianal abscesses or fistulas, and PVE

Copyright © The American Society of Colon & Rectal Surgeons, Inc. Unauthorized reproduction of this article is prohibited.



DIsEASES OF THE COLON & RECTUM VOLUME 65: S1 (2022) S97

Diarrhea Fever
Cramps Dyschezia Night Sweats
Urgency Incomplete Evacuation Tailbone Pain
Incontlnence Bloating Leukocytosis
Pouchi‘tis Stricture Pathogen-associated pouch
Cufﬁjus Floppy pouch complex inflammation
Crohn’s disease Dyssynergic defecation Acute or chronic anastomotic
Irritable pouch syndrome l leaks + abscess
Diaanosti h Anopouch manometry \
aghostic pouchoscopy Barium defecography MRI > CT
CTE or MRE Gastrografin enema

Diagnostic + therapeutic pouchoscopy and/or

examination under anesthesia

FIGURE 2. Management algorithm for pouch disorders. CTE = computed tomography enterography; MRE = magnetic resonance
enterography.

FIGURE 3. Endoscopic and imaging evaluation of pouch leaks and strictures. A, Detection of an anastomotic leak with endoscopic guide
wire. B, Pouch-anal anastomotic stricture (green arrow) with a long cuff on gastrovgrafin enema. C and D, Presacral sinus on gastrografin
enema and MRI (blue arrows). E, A leak at the tip of the “J”leading to enterocutaneous fistula (red arrow) on gastrografin enema.
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TABLE 2. Classification of pouch leaks
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TABLE 3. Classification of pouch strictures

Category Subcategory Category Subcategory
Symptomatology Dry Etiology' Primary (de novo)
Draining Secondary
Abscess + systemic symptoms Anastomotic
Acute leaks (<90 days postop- Abscess or phlegmon Medicine-related (non-steroidal
erative) Sepsis anti-inflammatory drugs)
Chronic leaks(=90 days post-  Fistula with or without abscess Location'® lleostomy closure site (side-to-side or
operative) Sinus with or without abscess end-to-end)
Location' Stoma closure site Afferent limb
The tip of the )" Pouch inlet
Vertical pouch staple line Pouch body
Anastomosis Pouch-anal anastomosis
Target organ or space Presacral space Anopouch ring or anal transition zone
Perianal Nipple valve or exit conduit in the
Peripouch continent ileostomy
Vagina, prostate, and bladder Source' Extrinsic (such as pouch prolapse and
Skin pouch twist)
Length Short >3 cm Intrinsic
Long <3 cm Malignant potential Benign
Depth/thickness Shallow <2 cm Malignant
Deep >2cm Inflammatory Inflammatory
Number™ Single component®® Fibrotic
Multiple Mixed inflammatory and fibrotic
Inflammation near the pri- Absent Number! Single
mary orifice’ Present Multiple
Concurrent strictures Absent Length’ Short (<4-5cm)
Present Long (=4-5cm)
Complexity Simple track Characteristics Ulcerated
Complex: multiple or Web-like
branched tracks, the Spindle-shaped
presence of concurrent Angulated
abscesses, or sepsis Symmetry

Malignant potential Benign

Malignant

Classification of Leaks and Strictures

Pouch leaks can be classified by category, symptomatol-
ogy, chronicity, associated features, location, target organ
or space, length, depth/thickness, number, inflammatory
component, presence of concurrent strictures, abscesses,
fistulas, and malignant potential (Table 2).

Pouch strictures may form due to inflammatory or
mechanical causes. They can be classified by etiology, loca-
tion, source, number, length, inflammation, malignant
potential, degree of severity, complexity, and other charac-
teristics (Table 3).11>3¢

General Principles of Endoscopic Therapy

Many of the general goals, preparations, equipment, per-
sonnel, and backup plans are similar for pouch leaks as
for pouch strictures. Endoscopic approaches provide a
treatment that is more definitive than medicine but less
invasive and costly than surgery with reduced complica-
tions and pouch failure risk."* The goals of endoscopic
therapy include: 1) symptom relief, 2) delaying or pre-
venting surgery, 3) preventing pouchitis or enteritis from
fecal stasis, and 4) possibly preventing fistulas proximal

Circumferential asymmetry
Longitudinal asymmetry

No stricture

Mild (passage of scope with mild
resistance)

Moderate (passage of scope with
moderate resistance)

Severe (nontraversable pinhole
stricture)

Simple (isolated stricture)

Complex (associated with fistula, sinus,
abscess, angulation, and radiation)

Degree of severity

Complexity!

to the stricture.! Given these goals, as symptomatology
and objective findings do not necessarily correlate, endo-
scopic therapy may be given based on objective findings
of endoscopy.!

General Principles

Certain patients may require more discretion when sched-
uling endoscopy. For example, those who have malnutri-
tion, comorbidities, or the use of systemic corticosteroids
are at a higher risk for endoscopic complications and may
benefit from postponement or avoidance of endoscopic
therapy.! Primary sclerosing cholangitis is associated with
portal hypertension, thrombocytopenia, and coagulopathy
and, hence, may present an increased risk for bleeding.””
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Therefore, the risks and benefits of the intervention must
be considered in a case-by-case scenario.

Before endoscopic therapy, there are several consid-
erations. A key to a successful and safe endoscopic pro-
cedure includes the proper setting and personnel—an
experienced endoscopist and team, the proper equipment,
a plan to aim at the targeted area, rescue plans in the event
of bleeding, or perforation, and surgery backup.! In most
cases, an outpatient setting with conscious sedation will
be sufficient.’® Patients must have adequate bowel prepa-
ration, preferably with polyethylene glycol." The clinician
should consider discontinuing antithrombotic agents or
anticoagulants based on individualized patient risk. In
addition, abdominal and pelvic imaging should be per-
formed to characterize the leak or stricture before endo-
scopic therapy. This may include cross-sectional imaging
including computed tomography enterography (CTE),
magnetic resonance imaging (MRI), gastrografin enema
(GGE), or small bowel series.'® On-site fluoroscopy may
be used to characterize defects undergoing endoscopic
intervention.

During pouchoscopy, the endoscopist should be aware
that due to the lack of large bowel, minimal air insuffla-
tion, preferably with carbon dioxide, will be needed.! For
strictures, the endoscopist should pay attention to areas in
the IPA A that are vulnerable to strictures to assess etiology
and severity, including the stoma site, inlet, and anastomo-
sis.!® In addition, biopsies should be taken of the afferent
limb, pouch body, and anal transitional zone or cuft.!

Postendoscopic therapy, patients should be observed
for at least 30 minutes in the recovery suite, monitoring for
signs of bleeding and perforation.' Prolonged therapeutic
pouchoscopy may result in ileus, which can be prophylac-
tically treated with a decompression tube (eg, use of 14- or
18-Fr nasogastric tube) at the recovery suite. They may be
advised to stay near the hospital on the day of the thera-
peutic procedure as well.

Endoscopic Management of Leaks

Ileal pouch-anal anastomosis anastomotic leaks can be man-
aged via various modalities including draining abscesses,
delaying ileostomy closure, EUA, endoscopic clipping, and
endoscopic sinusotomy.'”*® The choice of endoscopic treat-
ment modalities depends on the timing, location, and etiol-
ogy of anastomotic leaks. For example, endoscopic closure
with endoclips is more effective in treating acute anasto-
motic leaks than chronic anastomotic leaks. Endoscopic
sinusotomy for presacral sinus can be performed in the
wall-off sinus from chronic anastomotic leaks.

Immediate postoperative leaks can sometimes be
managed conservatively as they can heal on their own over
time. However, they are also often associated with symp-
toms related to pelvic sepsis.? Immediate post-IPAA pelvic
sepsis and abscess occur in 5% to 20% of patients and lead
to pouch failure in 30% of these patients.>**-*! In patients
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who did not have a defunctioning ileostomy constructed
at the time of their pouch construction, most post-IPAA
leaks are managed with pouch drainage with a rectal
tube with antibiotics or observation.” Abscesses would
be drained.’” Most would heal using these conservative
therapies, but those that do not heal would have opera-
tions including emergency diversion with a defunctioning
ileostomy.*

Pelvic sepsis often requires surgery. As surgery is inva-
sive with a high risk of complications, in those patients
with post-IPAA, leaks refractory to conservative manage-
ment above could be addressed with newer endoscopic
therapies that have been developed. Although there are
concerns about endoscopic intervention acutely after a
surgical operation, an experienced endoscopist with sur-
gical backup may attempt a rescue endoscopy.*®

Endoscopic Closure
The timing of endoscopic closure of suture-line or anas-
tomotic leak is the key. Acute leaks (ideally <90 days
after the surgery) with fresh granulation tissue with no or
minimal epithelization are more amenable for endoscopic
clipping with through-the-scope clips or over-the-scope
clips (OTSCs). Attempts of endoscopic closure should be
made to close acute leaks at the tip of the “J” or transverse
staple line at the side-to-side loop ileostomy closure site.
Chronic leaks with fistula or sinus formation causing pre-
sacral sinus, PVE or enterocutaneous fistula usually do
not respond to endoscopic clipping. However, placement
of an OTSC can be attempted for chronic leaks at the tip of
the “T” or stoma closure site.

Endoscopic treatment of chronic leaks at the tip of the
“J” can be challenging. The patients may present with a dry
transmural fistula tract, pelvic sepsis, abscess, or with a fis-
tula to adjacent organs (such as skin, bladder, or fallopian
tubes). The leaks at the tip of the “J” have been histori-
cally treated with surgery. However, recently, 12 patients
were documented who received an OTSC treatment to
close the leak.’ In this method, the leak at the tip of the “J”
was first confirmed via endoscopic guide wire and/or GGE
(Figs. 4E and F).° The leak was cleaned with hydrogen per-
oxide, betadine, and/or 50% dextrose in pouchoscopy. An
endoscopic cytology brush or argon plasma coagulation
can be used to debride the epithelialized orifice of the cav-
ity.® Finally, 12-t OTSCs and a 165-cm anchor (Ovesco
Endoscopy USA, Cary, NC) were used to close the leak.” Of
the 12 patients in the literature treated with this method,
8 patients (66.6%) achieved complete closure of the leak
as confirmed by the endoscopic guide wire and/or GGE.’
The remaining 4 patients (33.3%) had a persistent leak and
required surgery. There were no immediate postprocedure
complications; however, 1 patient developed a presacral
spinal abscess and was treated with surgery for drainage
followed by elective pouch revision and long-term intra-
venous antibiotics.’
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FIGURE 4.

Endoscopic Sinusotomy

Presacral sinus is a common complication of IPAA result-
ing from chronic posterior anastomotic leaks. Patients
with presacral sinus often present with low-grade fever,
night sweats, tailbone pain, weight loss, or failure to thrive.
Complex presacral sinus may lead to osteomyelitis fistula,
perianal fistula, PVE, or pouch-prostate fistula or abscesses
inferiorly or anteriorly. Presacral sinus has traditionally
been treated with surgical unroofing? or surgical redo
pouch procedures.”” Endoscopic sinusotomy has been
demonstrated to be a safe and effective treatment modality
for presacral sinus.'**** Endoscopic sinusotomy involves
electroincision of the “septum” between pouch body and
presacral sinus with a needle knife or insulated-tip knife
followed by the placement of endoclips as spacers.® A
healed presacral sinus is usually covered by epithelia, com-
pleting the conversion from sinus to a pseudodiverticulum
(Fig. 4D). A historical cohort study compared 141 patients
treated with needle knife endoscopic sinusotomy versus 85
patients treated with redo pouch surgery.”® In this study,
of those receiving endoscopic sinusotomy, complete heal-
ing of the sinus was achieved in 75 patients (53.2%) and
partial healing in 23 patients (16.3%).*” Of those receiv-
ing redo surgery, initial complete healing was obtained in
80 patients (94.1%).” However, both modalities resulted
in sinus recurrence in 22.7% of patients with endoscopic
sinusotomy and 32.9% of patients with surgery (p = 0.15),
with endoscopic sinusotomy having a numerical advan-
tage.” Both cohorts required similar rates of subsequent

Endoscopic management of pouch strictures and leaks. A, Endoscopic balloon dilation of intrinsic pouch inlet stricture.

B, Endoscopic stricturotomy of intrinsic stricture at the pouch-anal anastomosis. Shows IT knife with incised tissue from the stricture. C,
Endoscopic septectomy of distal pouch twist. D, Placement of endoclips at the wall between pouch body and sinus after sinusotomy was
performed. E and F, Ongoing endoscopic closure with an over-the-scope-clip anchored at the leak.

surgery, at around 21% to 24%.*” Surgery-free and recur-
rence-free survivals were comparable in both groups.”
The rate of adverse events was much higher in the surgery
group than in the endoscopic sinusotomy group (43.5% vs
2.5%; p = 0.0001).*” The main complication of endoscopic
sinusotomy is delayed bleeding, as ulcers from electroin-
cised and cauterized areas may develop.* To prevent this
complication, a technique is to use endoclips after inci-
sions and spray 50% dextrose.*

Endoscopic Management of Strictures

Classification has helped guide the management of stric-
tures, as it characterizes the nature of strictures for medical
versus endoscopic or surgical therapy. For example, medi-
cation may have a role in preventing or controlling inflam-
matory strictures with minimal or no fibrosis.! However,
endoscopic therapy may have a role in fibrotic or mixed
inflammatory and fibrotic strictures due to their mechani-
cal nature. Endoscopic therapy should be combined with
medical therapy (for the underlying inflammatory pro-
cess of IBD) with surgery reserved as a last resort given
its invasive nature and risk of operative complications.!
Endoscopic therapy may also reduce cost; EBD is more
cost-effective than surgical resection in CD strictures in
a decision model analysis, and the findings may be appli-
cable to pouch stricture."* The main surgical modalities
for pouch strictures are bowel resection and anastomosis,
stricturoplasty, bypass, revision of the pouch, and tempo-
rary or permanent diverting ileostomy.
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Indications for Endoscopic Stricture Therapy

Various endoscopic therapies for IPAA complications have
been developed, including EBD (Fig. 4A), ESt (Fig. 4B),
ESTx, endoscopic septectomy (Fig. 4C), endoscopic band-
ing of extrinsic strictures resulting from floppy pouch
complex, and endoscopic stenting. EBD, ESt, or ESTx is
now considered preferred therapy to address IBD-related
strictures, including pouch strictures.'*'¢ EBD has shown
safety and efficacy for single, short (<4-5cm), and straight
strictures.*®->* ESt can address refractory long, fibrotic, and
anastomotic strictures, with the advantage over EBD in that
the endoscopist can control the exact location and depth of
the cut."'>** This explains a reduced risk of perforation yet
increased risk of bleeding with endoscopic stricturotomy
over EBD. Controlling the location of the intervention is
especially important when dealing with strictures located
near the vagina, sex nerves, and anal sphincter.! The Global
Interventional IBD Group recommended ESt as the first-
line therapy for distal bowel, anorectal, and pouch-anal
anastomotic strictures.”! Although endoscopic stenting
has been documented in CD strictures, there is insuffi-
cient documentation in pouch strictures; hence, the role
of endoscopic stenting in ileal pouch strictures has yet to
be defined.>>=* If a patient has multiple, long, or angulated
strictures, surgery may be most appropriate.’

Technical Considerations of Endoscopic Stricture Therapy
Several technical considerations must be made when per-
forming these various endoscopic interventions. For EBD,
generally, a flexible, single-channel, video upper endo-
scope is used. If there are multiple strictures at the inlet
and afferent limb, a stiffer flexible sigmoidoscope instead
of gastroscope may be used to reduce looping. The targeted
balloon size, generally between 18 and 20 mm, should cor-
relate with the degree, length, and location of the stricture,
which may take several sessions to achieve. Sequential
dilations may be performed using the same balloon. If
the stricture is traversable, the preferred method is retro-
grade EBD to antegrade dilation. However, if the stricture
is nontraversable due to angulation or severity, antegrade
wire-guided through-the-scope EBD may be performed.
Technical success is defined by the ability of the endo-
scope to pass through the stricture location without resis-
tance. EBD may be performed every 3 to 12 months. If
patients with strictures require EBD more often than every
3 months, alternative endoscopic approaches (such as ESt)
or surgical resection and reanastomosis or strictureplasty
are recommended.

Fibrotic strictures or strictures refractory to repeat
EBD may be more appropriately treated with ESt or surgery.
As for tools, the triple-lumen needle-knife or insulated-tip
knife may be used using endoscopic retrograde cholan-
giopancreatography (ERCP) endocut settings. For ESt or
ESTx, settings of electroincision and electrocauterization
may be used, knowing that electrocauterization carries a
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higher risk of late-onset bleeding ulcers. The incisions can
be circumferential or radial, where circumferential cutting
is preferred to the anastomotic or anorectal ring stricture
to reduce the risk of injuring the anal sphincter or causing
iatrogenic PVE! In endoscopic stricturoplasty, endoclips
may be placed after radial cuts to help keep strictures open
as well as prevent perforation and bleeding.

Asfor endoscopic stenting, the use of a self-expandable
covered metal stent has been reported for along, angulated,
EBD-refractory pouch inlet stricture.! In this procedure, a
guide wire was inserted through the operating channel of
an endoscope, and a 10-cm-long, 18-mm stent was placed.
However, the stent migrated into the pouch body 2 weeks
later; migration is a concerning adverse event that can lead
to perforation, bleeding, impaction, and fistulas.”

Outcomes of Endoscopic Stricture Therapy
EBD has resulted in technical success in 90% to 100% of pro-
cedures in CD patients, and similar rates have been observed
in patients with IPAA.#360-62 A study following 150 patients
with pouch strictures with a median follow-up of 9.6 years
by Shen et al** found 5-, 10-, and 25-year pouch retention
rates of 97%, 90.6%, and 85.6%, respectively. Adverse event
rates were <1% for perforation and bleeding requiring trans-
fusion.*? Similarly, a study by Fumery et al*® following 88
patients with IPAA post-EBD for a median follow-up of 3.0
years found only 1 patient with stricture-related pouch fail-
ure. Complication rates of EBD are generally <1-5%.*-

Although there are multiple studies on ESt in the
treatment of CD strictures, limited studies assess ESt in
the treatment of pouch strictures. Studies thus far have
reported 100% technical success.”*>¢* One case series that
included 53 patients with pouch strictures treated with
ESt found immediate technical success in all patients but
also found that a repeat procedure was required in 60% of
patients with a median follow-up of 0.9 years.” Stricture-
related surgery was required in 15.3% of patients.”” The
rate of adverse events was 4.7% in patients with ESt at the
inlet or afferent limb strictures.®

Data on the safety and efficacy of endoscopic stent-
ing in ileal pouches are currently insufficient. Stents in CD
strictures have shown high risks of migration, impaction,
and perforation.”*®* As mentioned, very few cases have
been reported using stents in pouch strictures and have
reaffirmed the risk of stent migration.! Future effort could
consider drug-eluting balloons, or biodegradable or drug-
eluting stents.” As endoscopic stenting has not been well
studied in patients with ileal pouches, it is not routinely
recommended for such patients.?”

CONCLUSIONS

Restorative proctocolectomy with IPAA is the procedure
of choice following colectomy for patients with medically
refractory UC, colitis-associated neoplasia, or familial
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adenomatous polyposis. Post-IPAA complications are
common, especially strictures and anastomotic leaks,
which can lead to pouch failure. Endoscopic therapies
have emerged as a valid treatment option that is more
definitive than medical treatment, less invasive, and less
costly than surgical intervention. It may delay or pre-
vent the need for surgery. Endoscopic clipping can be
attempted in acute leaks or chronic leaks at the tip of the
“J” Chronic leak with presacral sinus often benefits from
endoscopic sinusotomy. Endoscopic treatment modalities
for pouch strictures include EBD and endoscopic electro-
incision with ESt or ESTx. EBD is more appropriate for
single, short, and straight strictures, whereas ESt or ESTx
is for fibrotic strictures or strictures at the anastomosis,
anorectal, or anopouch ring. EBD carries a higher risk for
perforation than ESt, while ESt is more often associated
with bleeding than EBD. Some key tenets to endoscopic
therapy in post-IPAA complications include thorough
characterization of leaks and strictures through imaging,
shared decision-making with patients regarding treat-
ment strategy balancing risks and benefits, an experienced
endoscopist in the proper setting, and a backup plan
using surgery. Moving forward, further studies should
ascertain the optimal parameters for endoscopic man-
agement, including duration, size, or pressure of balloon
insufflation number of dilations per EBD session, elective
versus scheduled dilation, comparison of various endo-
scopic knives, and cut/cauterization setting. Prospective
studies should further investigate the safety and efficacy
of endoscopic therapies.
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