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ABSTRACT

Although restorative proctocolectomy with ileal pouch-anal anastomosis (IPAA)
has become the surgical treatment of choice for patients with refractory ulcerative colitis
(UC) or UC with dysplasia, surgical, inflammatory, and noninflammatory adverse sequelae
are common. Pouchitis, representing a spectrum of disease phenotypes, is the most
common long-term complication of IPAA. De novo Crohn disease (CD) of the pouch
can occur in patients with a preoperative diagnosis of UC. Differential diagnosis between
fibrostenotic or fistulizing CD and surgery-associated strictures, sinuses, and fistulas often
requires a combined assessment of symptom, endoscopy, histology, radiography, and
examination under anesthesia. There is a role for endoscopic therapy for stricturing
complications of IPAA. Chronic antibiotic-refractory pouchitis, refractory cuffitis, as
well as fibrostenotic or fistulizing CD of the pouch are the leading late-onset causes for

pouch failure.

KEYWORDS: Complication, ileal pouch, inflammatory bowel disease, restorative
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Objectives: On completion of this article, the reader should be able to summarize the diagnosis, differential diagnosis, and management

of complex ileal pouch disorders.

Even if the era for biological therapy for in-
flammation bowel disease (IBD) has arrived, restorative
proctocolectomy with ileal pouch-anal anastomosis
(IPAA) is still the surgical treatment of choice for the
majority of patients with ulcerative colitis (UC) who
fail medical therapy or develop dysplasia or neoplasia as
well as for patients with familial adenomatous polyposis
(FAP). Although this bowel-anatomy-altering proce-
dure improves patients’ health-related quality of life
and substantially reduces the risk for UC-associated
neoplasia, mechanical/surgical, inflammatory, and
functional complications are common. Some of these
complications can lead to pouch failure with pouch

excision or permanent diversion. In a meta-analysis of
43 studies of 9,317 patients from mostly tertiary-care
settings, the frequency of pouch failure was estimated
to be 7% with a median follow-up of 37 months; the
frequency increased to 9% after more than 60 months.’
The most common causes for early-onset pouch failure
are pouch leaks, abscess, and pelvic sepsis.z’3 Whereas
the leading causes for late-onset pouch failure are
chronic pouchitis, Crohn disease (CD) of the pouch,4
refractory cuffitis,” and chronic deep, complex pouch
sinus.® Recognition and appropriate diagnosis of these
pouch-related conditions are imperative for proper
management and prognosis.
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SURGERY-ASSOCIATED COMPLICATIONS
Pouch leak can occur after IPAA and the most common
locations are the pouch-anal anastomosis and the tip of
the “J.”” Patients with immediate postoperative leak
usually present with symptoms related to pelvic sepsis.2
Soluble contrast pouchogram, pelvic magnetic resonance
imaging (MRI), and examination under anesthesia can
help detect the location, feature, and depth of the leak.®
Immediate postoperative pelvic sepsis and pelvic abscess
occurs in 5 to 20% of patients undergoing restorative
proctocolectomy with IPAA; and ~30% of these pa-
tients will eventually have pouch failure."**? Pelvic
sepsis was associated with anastomotic leak in 349%,
fistulas in 25%, and even mortality in 3% of patients.?
Pelvic sepsis often requires surgical intervention. There
is a limited role for practicing gastroenterologists in the
diagnosis and management of acute anastomotic leaks.
Pouch sinus is typically a later presentation of an
initial anastomotic leak. The most common location of a
pouch sinus is the pouch-anal anastomotic site, which is
frequently located at the presacral space (Fig. 1). Some
patients can present with symptoms suggestive of pelvic
sepsis, pouchitis, CD of the pouch, or refractory cuffitis;
others may be asymptomatic. Common symptoms in
patients with pouch sinus are perianal pain, pelvic pres-
sure and discomfort, and tailbone pain. Severe and
complex sinus may result in intermittent fever, weight
loss, and anemia. In extreme cases, chronic deep pouch
sinus can lead to osteomyelitis of tailbone posteriorly and
pouch-vaginal or pouch-vesicular fistulas anteriorly. For
patients with clinical presentations suspected of pouch
sinus, a careful pouchoscopy should be performed with
attention to the anastomosis and the tip of the “J.”
However, abdominal imaging with water-soluble con-

trasted pouchogram and/or MRI of the pelvis is often
needed to delineate the complexity, depth, and possible
complicating abscess. Sinus opening and sinus tract can
be detected by a combined assessment of pouchoscopy,
contrasted pouchogram, examination under anesthesia
and pelvic MRL'° Treatment usually includes periodic
incision and drainage of the chronically infected super-
ficial sinuses to promote secondary healing and closure. It
may take up to 9 to 12 months before these sinuses heal.
Fibrin glue injection of the sinus may be attempted."
Patients with a long sinus track who do not have
complete healing following ileostomy closure, are usually
candidates for a redo pouch procedure.n’12 Our group
started using endoscopic needle knife therapy for the
treatment of simple, shallow (<5 cm in depth) presacral
sinus (Fig. 2). The procedure has been performed in
patients with or without protecting diverting ileostomy.13
Our anecdotal experience suggests that ~50% of patients
with a simple, short sinus can be treated with endoscopy.

Surgery-associated fistulas can originate at any
levels of the pouch with the most common location
being at the anastomosis, and they can extend into any
adjacent organs or to the skin. The distinction between
surgery-induced fistulas and CD-associated fistulas can
be challenging. Pouch-vaginal fistula (PVF) is a unique
and yet common condition with IPAA and a major
source of morbidity and a common cause for pouch
failure.* Although diagnosis of PVF is mainly based
on symptoms, endoscopic and radiographic documenta-
tion is often needed for the differential diagnosis and
direction of treatment. Our recent study found that
examination under anesthesia is more accurate than
pouch endoscopy, MRI, computed tomography (CT),
and water-contrasted pouchogram.ls A diagnosis of CD

Figure 1

Pouch sinus on pouch endoscopy and contrasted pouchogram (arrows).
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Figure 2 Endoscopic needle knife therapy for a distal pouch sinus.

should be suspected in patients with PVF, if the patients
have a preoperative diagnosis of CD before IPAA, the
presence of a fistula 6 to 12 months after IPAA in the
absence of immediate postoperative leaks, pelvic abscess
or pelvis sepsis, a complex fistula outside the anastomosis
or dentate line, concurrent ulcers in the proximal small
bowel or afferent limb, or repeated failure for fistula
repair or fibrin glue therapy. However, surgical inter-
vention is often required for PVF, despite the etiology of
PVF.'®

Strictures after IPAA are common. In a series of
1,884 cases with IPAA, pouch strictures occurred in 213
patients (11%).” However, most of those strictures are
self-limiting web-type strictures that are recognized and
dilated at the time of stoma closure. Common locations
are at the anastomosis, pouch inlet, and site of prior
ileostomy. Contributing etiological factors include sur-
gery-associated ischemia, use of nonsteroidal antiinflam-
matory drugs (NSAIDs), and CD. Strictures can be
treated with medical therapy (including cessation of

NSAIDs and pharmaceutical treatment for CD) as

Figure 3

well as endoscopic'® or bougie dilations, endoscopic
needle knife therapy (Fig. 3), surgical stricturoplasty,
bowel resection and anastomosis, or pouch diversion or
excision.™

POUCHITIS

Pouchitis, a nonspecific inflammation of the ileal reser-
voir, is the most common long-term complication in
patients with IPAA. It significantly affects patients’
health-related quality of life.”** Reported cumulative fre-
quency rates of pouchitis 10 to 11 years after IPAA
surgery range from 23 to 46%,"”* with an incidence of
40% within the first 12 months after ileostomy closure.*
Pouchitis almost exclusively occurs in patients with
underlying UC and is rarely seen in patients with
FAP.>** Although its etiology and pathogenesis are
not entirely clear, multiple lines of evidence suggest that
an abnormal mucosal immune response to altered com-
mensal bacterial flora (dysbiosis) leads to acute or chronic
inflammation of the pouch reservoir in a genetically

Endoscopic needle knife therapy for a pouch inlet stricture.
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susceptible host. 26728 Reported risk factors for pouchitis
include genetic polymorphisms of IL-1 receptor antago-
nist?” ! and NOD2/CARD15;*? noncarrier status of
tumor-necrosis factor allele 2;°' extensive UC?>3334
backwash ileitis;> precolectomy thrombocytosis;35'36 pre-
operative corticosteroid use;>® extraintestinal manifesta-
tions, especially PSC and ar'fhropztthy;21’34’36_39 the
presence of perinuclear antineutrophil cytoplasmic anti-
bodies;*** being a nonsmoker;*¢*** and regular use of
NSAIDs3*** Some of these risk factors are therapeuti-
cally modifiable.

Pouchitis is not a homogenous disease entity.
Rather, it represents a disease spectrum with a wide
range of clinical presentations, endoscopic and histologic
features, disease courses, and prognoses. Increased stool
frequency, urgency, incontinence, nocturnal seepage,
abdominal cramping, pelvic discomfort, and arthralgia
are the most common presenting symptoms.17 The
severity of symptoms does not necessarily correlate
with the degree of endoscopic or histologic inflamma-
tion of the pouch.45’46 In addition, these symptoms are
not specific for pouchitis, as they can be presented in
patients with other inflammatory or functional disorders
of the pouch, such as CD, cuffitis, pouch sinus, and
irritable pouch syndrome (IPS). Endoscopy is the most
reliable tool for diagnosis and differential diagnosis of
pouchitis.45 Ideally, a combined assessment of symptoms
and endoscopic and histologic features should be per-
formed to diagnose pouchitis.

It is imperative to classify the phenotype of
pouchitis before initiating therapy. Although there is
no validated and universally accepted classification
system, pouchitis, from different clinical perspectives,
may be categorized into (1) idiopathic versus secondary,
(2) remission versus active, (3) acute versus chronic
with a cutoff duration of 4 weeks, (4) infrequent
episodes (e.g., <4 episodes a year) versus relapsing
(>4 episodes a year) versus continuous course, and (5)
antibiotic-responsive, antibiotic-dependent  versus
antibiotic-refractory refractory.* * Chronic antibi-
otic-refractory pouchitis is one of the leading causes
for pouch failure, resulting in permanent diversion or
pouch excision. In a study of 100 consecutive UC with
IPAA, 5 developed chronic pouchitis, of whom 2 had
pouch failure.*” One would expect that there will be an
increasing number of patients with chronic antibiotic-
refractory pouchitis in clinical practice, as a cumulative
number of patients with IPAA are expanding. For
patients with a disease course refractory to conventional
antibiotic therapy, secondary etiologies should be eval-
uated. These secondary etiologic factors include infec-
tion from intestinal pathogens (e.g., Clostridium
dz'jj?cile,SOCandida,Sl cytomegalovirus,sz’53 and Campy-
lobacter species,54 NSAID use,”® concurrent autoim-
mune disorders (e.g., celiac disease),”® and pouch
ischemia.”’

Treatment strategies vary in different types of
pouchi'cis.58 A common scenario is that a patient with
active endoscopic inflammation of the pouch may be
asymptomatic. However, it is advisable to still treat the
patient, as chronic smoldering inflammation may lead
to a “stiff” pouch. For antibiotic-responsive pouchitis,
the first-line therapy generally includes a 14-day course
of metronidazole (15-20 mg/kg/day) or ciprofloxacin
(1000 mg/day).””®® Other agents were reported in
open-label trials including tetracycline, doxycycline,
clarithromycin, amoxicillin/clavulanic acid, oral or top-
ical budesonide, alicaforsen enemas (an antisense in-
hibitor of intercellular adhesion molecule-1),
leukocytapheresis,61 p1robiotics,62 and a carbon micro-
sphere adsorbent agent.®?

Patients with antibiotic-dependent pouchitis
often require long-term maintenance therapy to keep
disease in remission. Maintenance agents include pro-
biotics (such as VSL#3®, VSL Pharmaceuticals,
Gaithersburg, MD*®*%*) and a low dose of antibiotics
(such as rifaximin).®® Although the probiotic agents have
been shown to be highly effective in primary and
secondary prophylaxis of pouchitis in randomized con-
trolled trials, the results of postmarket routine clinical
use have been disappointing.®”

Treatment of antibiotic-refractory pouchitis is
often challenging. It is important to investigate contri-
buting factors related to failure of antibiotic therapy,
such as Clostridium difficile and cytomegalovirus infec-
tion, NSAID use, and current autoimmune disorders.
Recently, we also found that some patients with pouchi-
tis had ischemic features on endoscopy and abdominal
imaging. A classic endoscopic feature of ischemic pou-
chitis is the presence of inflammation in the half of the
pouch body sparing the rest half of the pouch with a
sharp demarcation between inflamed and noninflamed
parts along the suture line (Fig. 4).>7 After exclusion of
infection of the specific bacterial or viral pathogens,
patients with antibiotic-refractory pouchitis can be
treated with a prolonged course of combined antibiotic
agents. Options could be combined ciprofloxacin (1000
mg/d) with rifaximin (2000 mg/d),***” metronidazole
(1000 mg/d),70 or tinidazole (1000-1500 mg/d) for 4
weeks.”t However, maintenance of remission in this
group of patients after the induction therapy with dual
antibiotics remains challenging.72 These agents include
bismuth carbomer enemas,”® short-chain fatty acid
enemas,”* glutamine enemas, oral budesonide,” mesal-
amine enemas, 6-mercaptopurine or azothioprine, and
infliximab.”®

Cuffitis

Cuffitis, considered to be a variant form of UC in
the rectal cuff, is common in patients with IPAA,
particularly in those with stapled anastomosis without
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Figure 4 Ischemic pouchitis on endoscopy with sharp demarcation of inflamed and noninflamed parts of pouch along the

suture line (left) and triangular-shaped disease distribution (right).

mucosectomy. Clinical symptoms of cuffitis are similar
to those in pouchitis. In addition, patients with cuffitis
often present with small-quantity bloody bowel move-
ments. Cuffitis can be treated with mesalamine suppo-
sitories,”” or topical lidocaine/corticosteroid agents. In
our clinical practice, we occasionally treat refractory
cuffitis with endoscopic injection of long-acting cortico-
steroids. Systemic agents are rarely needed. Of note,
cuffitis may not be a simple residual ulcerative colitis, as
surgery-associated ischemia may contribute inflamma-
tion at the anal transitional zone. Patients with cuffitis
refractory to topical mesalamine and/or corticosteroid
therapy should be evaluated for other disease processes at
or around the cuff, such as fistula and chronic anasto-
motic leaks. Refractory cuffitis can also be a sign of CD
of the pouch. Chronic cuffitis can be a contributing
factor for anastomotic stricture. Refractory cuffitis asso-
ciated with CD or surgery-complications can lead to
pouch failure.”®

Crohn Disease of the Pouch

Reported cumulative frequencies of CD of the pouch
ranged from 2.7 to 13%."® CD of the pouch can occur
after IPAA, which is intentionally performed in a
selected group of patients with Crohn colitis with no
previous small intestinal or perianal disease’”; CD is also
inadvertently found in colectomy specimens of patients
with a preoperative diagnosis of UC. CD of the pouch
diagnosed in these two settings may be classified into
early-onset CD of the pouch.*® De novo CD of the
pouch may develop weeks to years after IPAA for UC
and a reassessment of the proctocolectomy specimens

may show no evidence of CD. De novo CD developed

months to years after IPAA may be considered as late-
onset CD.*Patients with late-onset CD of the pouch
typically appear to have a poorer prognosis with a higher
risk for pouch failure than those with early onset CD.*

The etiology and pathogenesis of CD of the
pouch are not clear. It has been postulated that IPAA
with components of procedure-associated ischemia,
anastomosis, and fecal stasis may create a CD-friendly
environment.?! Therefore, extensive preoperative endo-
scopic, serological, histologic, and radiographic evalua-
tion, which would have excluded CD, does not
guarantee nondevelopment of CD after IPAA. On the
other hand, patients with Crohn colitis, a relative con-
traindication for IPAA, who had the procedure inten-
tionally performed, may not necessarily have developed
CD of the pouch.82 Therefore, the natural history of CD
of the pouch is poorly defined.

Assessment of risk factors for the development of
CD of the pouch may help the decision of whether,
when, and which surgical procedure is performed. Re-
ported risk factors for CD of the pouch include family
history of CD and smoking.**** Intraoperative or im-
mediate postsurgical histopathological evaluation of co-
lectomy specimen for neural hypertrophy may be
predictive of the development of CD of the pouch.®
The role of IBD serology in predicting postoperative
development of CD of the pouch warrants further
evaluation with confirmation studies.®?

CD of the pouch can be classified into inflamma-
tory, fibrostenotic, or fistulizing phenotypes.*® The clinical
phenotypes of CD of the pouch are associated with
different risk factors and clinical presentations.®® Pre-
sentation of CD of the pouch, however, often overlap
with that from other inflammatory disorders of the
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pouch (e.g., pouchitis and cuffitis) and surgery-associ-
ated strictures, sinuses, and fistulas. Therefore, the
diagnosis of CD of the pouch should be based on a
combined assessment of symptom, endoscopy, histology,
abdominal imaging, and sometimes examination under
anesthesia. Endoscopic and/or histologic documentation
of upper GI disease with esophagogastroduodenoscopy
may be helpful for the diagnosis of CD. The role of
serology in the diagnosis and differential diagnosis of
CD of the pouch needs further investigation.

Although symptoms from various disease con-
ditions of the pouch often overlap, there are symptoms
and signs that may suggest a diagnosis of CD, partic-
ularly fibrostenotic and fistulizing CD. Clinical pre-
sentations of CD of the pouch can be persistent
abdominal pain, nausea, anemia, weight loss, failure
to thrive, fever, and fistular drainage. It is critical to
differentiate NSAID-induced ileitis/pouchitis from
CD ileitis and backwash ileitis with diffuse pouchitis.
It is also important to distinguish surgical ischemia-
associated stricture and fistulizing complications from
fibrostenotic or fistulizing CD. However, these dis-
tinctions can be difficult to make. In clinical practice,
CD of the pouch should be suspected if a patient
develops de novo fistula more than 6 to 12 months
after ileostomy take-down in the absence of postoper-
ative leak, abscess, and sepsis.

There are scant data on the treatment of CD of
the pouch. Patients should be strongly encouraged to
avoid cigarette smoking and NSAID use. The majority
of CD patients require life-long medical therapy to
avoid permanent ileostomy. Stratification of patients
based on clinical phenotypes is important for treatment.
CD can be treated with a combined medical,®” endo-
scopic (e.g., balloon dilation of stricture),®® and surgical
(e.g., stricturoplasty)89 therapies. Inflammatory CD of
the pouch may be treated with topical and oral 5-
aminosalicylate agents, oral or topical corticosteroids,
antibiotics, immunomodulators, and biologics. Com-
monly used agents include oral mesalamines and bude-
sonide. Break-capsule mesalamines or budesonide
mixed with applesauce may provide better coverage
for patients with proximal small bowel disease. In
patients whose disease is refractory to these agents,
particularly when they have concurrent extraintestinal
symptoms, biological agents such as infliximab and
adalimumab may be used.

For fibrostenotic CD of the pouch, endoscopic
therapy together along with medical therapy is often
needed. Although medical therapy alone has a minimum
therapeutic impact on mechanical strictures, it may help
reduce mucosal inflammation in between the strictures.
Endoscopic balloon dilation can be attempted for CD-
associated stricture. Endoscopic balloon dilation with or
without guidewire can be safely performed without
fluoroscopic guidance.18 For patients with long and

high-grade strictures, endoscopic needle knife “strictur-
oplasty” treatment, particularly with Doppler ultrasound
guidance may be attempted in experienced hands. Re-
fractory, multiple, and angulated strictures may be
treated with surgical stricturoplasty, resection and anas-
tomosis, or proximal diversion.

The management of fistulizing CD of the pouch
has been difficult. Antibiotics, immunomodulators, and
biologics may be tried. Biologics such as infliximab and
adalimumab appeared to be effective in short-term
induction, with decreased fistular drainage.87’90 How-
ever, whether the biological therapy could maintain the
disease in remission in the long term or have a positive
impact on the natural history of CD of the pouch
remains to be seen. Medical therapy for PVF and
pouch-bladder fistula has been disappointing. Surgical

intervention is usually required.

IRRITABLE POUCH SYNDROME

Irritable pouch syndrome is a functional disorder in
patients with IPAA.°! The disease entity has a signifi-
cant negative impact on health-related quality of life.2°
Its etiology and pathophysiology are not clear. It may be
attributed to psychosocial factors,?” visceral hypersensi-
tivity as measured by electronic barostat,”> and enter-
ochromathin cell hyperplasia of the pouch mucosa.”
Currently, IPS is a diagnosis of exclusion. Treatment is
empiric, and therapeutic agents include antidiarrheals,
antispasmodics, tricyclic antidepressants, and oral or
topical narcotic agents.

POUCH NEOPLASIA

Although proctocolectomy with IPAA substantially re-
duces the risk for dysplasia and cancer in UC patients,
dysplasia or adenocarcinoma can still occur in the rectal
cuff (anal transitional zone) or pouch body, presenting as
flat or polypoid lesions.” ™7 Reported risk factors for
dysplasia or cancer in the ileal pouch or cuff include a
longer duration of UC (irrespective of duration of
IPAA),® a preoperative or intraoperative diagnosis of
dysplasia or cancer from underlying UC,” the presence
of pancolitis with backwash ileitis, %% villous atrophy
of the pouch mucosa or histologic type C mucosa (pouch
mucosa with persistent severe atrophy),”*?%100:102
chronic pouchitis,” and primary sclerosing cholangitis.”®
Our recent study of 3203 pouch patients with underlying
IBD showed the cumulative incidences for pouch neo-
plasia at 5, 10, 15, 20, and 25 years were 0.9%, 1.3%,
1.9%, 4.2%, and 5.1%, respectively. In multivariable
analysis, the risk factors associated with pouch neoplasia
was a preoperative diagnosis of UC-associated cancer
or dysplasia, with adjusted hazard ratios of 13.43
(95% confidence interval [CI]=3.96-45.53, p < 0.001)
and 3.62 (95% CI=1.59-8.23, p=0.002), respectively.
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Pouch endoscopy with biopsy, the current gold standard
for surveillance, may still miss the detection of neoplasia
at the dysplasia stage.103

In summary, restorative proctocolectomy IPAA is
a technically challenging procedure that requires appro-
priate skills and expertise to minimize surgery-associated
complications. Adverse sequelae of IPAA are common.
Accurate diagnosis, classification, and differential diag-
nosis of pouch disorders and associated complications
are important for proper management and prognosis and
for improving long-term surgical outcome. De novo CD
of the pouch can occur. The risk for neoplasia in patients
with UC and IPAA is small, but it not eliminated by
colectomy or mucosectomy. A preoperative diagnosis of
dysplasia or cancer of colon or rectum is a risk factor for
pouch dysplasia or adenocarcinoma.
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