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Restorative pouch surgery following proctocolectomy for
inflammatory bowel disease: past experience and future direction
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Abstract: Major advancements in surgery for patients suffering proctocolitis from ulcerative colitis (UC)
or selected patients with Crohn’s disease (CD) have emerged in a relatively short time. Historically, patients
underwent a proctocolectomy with end ileostomy, however, a restorative proctocolectomy with an ileal
pouch-anal anastomosis (IPAA) was introduced in the late 1970s in the United Kingdom and gave patients
the opportunity to avoid a permanent stoma. Initially designed as a hand-sewn “S” shaped pouch, with the
invention of the linear stapler, a “J” shaped pouch was described in Japan, and subsequent advances in the
United States largely contributed to the pelvic pouch’s evolution to the standard of care in the management
of patients with inflammatory bowel disease (IBD). The procedure was then divided into different stages
depending on the medical condition of the patient and minimally invasive techniques (laparoscopic & robotic
surgery) have continued to advance the success of the operation. Unfortunately, pouch complications occur,
and seem to be occurring at an increasing frequency with the adoption of minimally invasive surgery. The
field of reoperative pouch surgery has emerged to offer patients the opportunity to restore their quality of
life (QOL) without the need for a permanent ostomy. Many patients with signs of pouch failure such as
pouchitis, fistulae, pain and obstruction are diagnosed with Crohn’s of the pouch, but many have mechanical
complications that can be corrected with surgery, rather than offering pouch excision with a permanent
ostomy (continent or traditional). Patients with Crohn’s may be offered an IPAA but they will not have
success if they, like patients with UC, have mechanical complications leading to their pouch failure. Patients

who undergo reoperative pouch surgery do well with an acceptable QOL.
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Introduction quality of life (QOL). An evolution in surgical care took

In the past, surgery for inflammatory bowel disease IBD), place to restore intestinal continuity. A straight ileo-anal

Crohn’s disease (CD) colitis, or ulcerative colitis (UC) anastomosis was attempted but only found marginal success

involved removing the entire large intestine and creating in the pediatric population, while adults suffered from
a permanent ileostomy. However, this procedure can be frequent bowel movements (BMs) (1). Nils Kock was able
challenging for patients and can significantly affect their to demonstrate the small bowel could be used as an intra-
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abdominal fluid reservoir in the 1960s, and subsequently,
in the late 1970s, Parks & Nicholls described a restorative
procedure for patients suffering from UC to extirpate the
colorectum and restore intestinal continuity with a hand-
sewn loop of ileum in the shape that resembled an “S” (2,3).
The aptly named S-pouch functioned as a pelvic intestinal
reservoir and was the first advancement that led to a life
without a permanent ileostomy and an acceptable QOL.
Concurrently, stoma appliances were undergoing major
advancements by the work of Turnbull from Cleveland
Clinic in patients who still required a permanent stoma (4).

Years later, with the invention of a linear stapler,
the J-pouch was created in Japan by Utsunomiya, and
further advancements ensued focusing on the type of anal
anastomosis, hand-sewn versus stapled, in efforts to produce
a repeatable operation with optimal functional outcomes.

As medical treatments advanced, especially with biologic
therapy, select patients with CD were also candidates for
an ileal pouch-anal anastomosis (IPAA) and the procedure
evolved from a traditional open laparotomy incision to more
minimally invasive techniques, like laparoscopic surgery,
robotic surgery, single incision surgery, and trans-anal
(talPAA) platforms (5,6). The indication for a restorative
proctocolectomy also evolved as patients presented in
different stages of their disease, for example, patients
in extremis with toxic colitis, with refractory disease, or
with dysplasia/malignancy, each dictating the number of
operations needed to restore their continuity. Hence, the
steps of an IPAA were broken down into different stages,
sparing the proctectomy with pouch creation until the
patient was optimally conditioned, off medical therapy and
mentally prepared for a complex operation.

As the IPAA became the standard of care with a high
success rate, there have also been patients who have suffered
from pouch dysfunction and ultimate pouch failure in a
minority of patients (less than 5%) (7). This has led to a field
of revisional or redo pouch surgery. Unfortunately, with the
increase of minimally invasive techniques, there has been
an anecdotal increase in pouch-twists (the pouch twisted
along its mesenteric axis) and retained rectum (creating
an ileal anal-rectal anastomosis), possibly related to the
minimally invasive platform, lack of sub-specialization, or
underdiagnosis of postoperative pelvic sepsis. Many patients
are then labeled as having CD and treated with medical
therapy instead of having their underlying mechanical
issue addressed. These cases are complex and are typically
performed in high-specialized referral centers.

In this article we will describe the different pouch

© Translational Gastroenterology and Hepatology. All rights reserved.

Translational Gastroenterology and Hepatology, 2023

types, their construction, the stages of the procedures, the
outcomes for UC and CD, the types of operations offered,
and the work-up and treatment for patients who may be
suffering from pouch failure.

Pouch design

The S pouch is created by taking three loops of small
intestine, each 12cm in length, created by folding the small
intestine onto each other, creating enterotomies and sewing
the edges to create a reservoir. It is subsequently attached
it to the anus; first described in a hand-sewn manner, later
with a circular stapler as it preserved the anal transitional
zone and is technically easier to perform (8). Sir Alan Parks
and Mr. John Nicholls are credited as the first to describe
the IPAA after fashioning an S-pouch for patients with UC
after proctocolectomy in 1978 (9). While the S pouch was
effective in restoring intestinal continuity, it was associated
with a high risk of complications, including pouchitis
and other technical considerations associated with the
complexity of construction (Figure 1) (9).

"To address these complications, a new type of pouch
called the J pouch was developed. First described in 1980
by Utsunomiya ez a/., the J pouch is similar to the S pouch
but is made using two loops of bowel, each about 20 cm,
while a linear stapler joins the adjacent limbs to create a
reservoir resembling a “J” (Figure I) (10). This shape allows
for better control of bowel function, requires less bowel
length to create, and is technically easier to construct than
other pouches. As such, the J-pouch has quickly become the
pouch of choice for most surgeons performing IPAA.

There has also been development in the way
the anastomosis is created. In a hand-sewn anastomosis,
mucosectomy is performed by removing the anal transition
zone (ATZ) potentally extirpating the diseased rectum and
any occult malignancy. A major benefit is ensuring there is
no retained rectum as the pouch is anastomosed directly to
the anus however a drawback is it also removes the highly-
specialized nerves of the anal canal. A double-stapled
IPAA, however, avoids a mucosectomy by leaving the ATZ
intact and creating the anastomosis just proximal to it.
Most surgeons are moving towards stapled anastomosis
(Figure 2), as they are quicker to perform, and the potential
benefit of mucosectomy in hand-sewn anastomoses is
offset by the risk of damage to the anal sphincter and
sensory nerves in the ATZ. There is also evidence that
stapled IPAA results in better functional outcomes
with lower incidence of incontinence and nocturnal
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Figure 1 Different pouch formations. Left to right: J pouch (most common), S pouch and W pouch.

Figure 2 Stapled J pouch using a circular stapling device to
complete a double-stapled ileal pouch-anal anastomosis. The distal
staple line should be at the anal transitional zone, without leaving
residual rectum to avoid creating an inadvertent ileal pouch-rectal
anastomosis. The yellow arrow indicates the direction of the pouch

going into the pelvis as the anastamosis is created.

seepage (8). Though the J-shaped-pouch, along with a
double-stapled ileal-anal anastomosis has become the

standard of care, a pouch-surgeon should have knowledge
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of S- and H-shaped pouches as well so they can effortlessly
evaluate which pouch-shape will be needed, and when a
hand-sewn anastomosis may be indicated (3,11).

Pouch stages

Pouch surgery is typically performed in one, two or
three stages, depending on the patient’s condition and
the surgeon’s preference. A staged procedure is preferred
in the emergency setting (sparing the proctectomy and
IPAA creation at the initial operation), when patients are
taking high dose steroids and when nutritional status is
poor. Several studies have also demonstrated increased risk
of post-operative complications in patients undergoing
restorative pouch surgery while using infliximab, suggesting
a staged approach for these patients as well (12).

Defining the 1 stage, 2 stage, modified 2 stage, 3 stage
operations

The most common method for an elective IPAA is a
traditional two-staged approach. In the first stage, patients
undergo restorative total proctocolectomy with IPAA
(J-pouch) with a temporary diverting loop ileostomy
(Figure 3). In the second stage, the ileostomy is reversed and
bowel continuity is restored. There is typically a 12-week
waiting period between stages to allow the anastomoses
and pouch to heal before ileostomy reversal, and only with
a negative water-soluble contrast enema and endoscopy
ensuring no leak or stricture (13). A modified two-staged
technique has also been described. In the first stage, a
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Figure 3 J pouch with diverting loop ileostomy and presacral

closed-suction drain.

subtotal colectomy and end ileostomy is performed. This is
followed by a completion proctectomy and definitive IPAA
created 3-6 months later without a diverting ileostomy.
While data remains scarce and limited to a few single-
center retrospective studies, there is some evidence that
the modified two-staged approach leads to lower rates of
anastomotic leak following pouch creation when compared
with the traditional two-stage procedure (14). In practice,
the decision to perform traditional vs. modified two-staged
procedure should be determined based on surgeon comfort
and experience until stronger data is available.

Other surgical options include a three-staged approach,
which involves subtotal colectomy and end ileostomy at the
initial operation, followed by completion proctectomy and
IPAA with a diverting ileostomy, and finally stoma closure
a few months later. While this approach may be seen as the
most conservative, several recent studies have demonstrated
non-inferiority of two-staged IPAA compared with the
three-staged approach. The need for an additional surgery
in the three-staged approach also leads to higher healthcare
costs and increased hospital stay (15,16). However, because
many patients are being tried on many biologic medications
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before being referred for surgery, they are presenting
malnourished, with minimal physiologic reserve and as
a result, the 3-staged approach is becoming the most
commonly needed (17).

Increasingly less common is the total proctocolectomy and
IPAA creation performed in a single-staged operation, the
1-stage pouch. There are data to suggest that a single-staged
operation can have similar outcomes compared to the two-
staged approach in appropriately selected patients, however
pouch reach issues, malnutrition, medications and other

factors like body habitus limit this approach greatly (18).

Laparoscopy, robotic, and open techniques

While minimally invasive surgical (MIS) techniques have
become widely accepted throughout surgery, open surgery
has remained the cornerstone in the IBD population.
This is likely in part because many IBD patients present
malnourished with inflamed and friable tissues. Additionally,
IBD surgery can be complex with high conversion rates,
and open techniques has its advantages in reoperative
surgery, specifically in redo pelvic pouch procedures (19).
Nevertheless, recently laparoscopic and robotic surgery have
been proven to positively affect patients undergoing surgery
with decreased levels of pain and narcotic requirements, less
intra-abdominal adhesion formation, earlier return of bowel
function, shorter hospital length of stay, and improved
cosmesis (19). The benefits of minimally invasive surgery
are a particularly important consideration in the IBD
population, given the young age of this cohort, the ability
to return to their normal lifestyles quickly and improved
cosmesis is an important outcome for them. Additionally,
this cohort is more likely to undergo multiple operations,
making the benefit of decreased adhesion formation and
small bowel obstructions particularly important (19,20).
MIS techniques can be evaluated in many aspects of
IBD surgery, including abdominal versus pelvic, elective
versus emergent, and staged procedures like the IPAA.
Several studies have demonstrated the feasibility of subtotal
colectomy and proctectomy with minimally invasive
techniques. It has been demonstrated that laparoscopic
procedures are often associated with decreased wound
infections, decreased intra-abdominal abscesses, and
shorter length of stay when compared with the open
technique (21). The robotic platform has also demonstrated
feasibility and has been attributed to decreased conversion
to open when compared with conventional laparoscopic
approach (22). In terms of laparoscopic IPAA, several studies
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have confirmed safety and feasibility with longer operative
times than open surgery, but with similar complication rates,
faster postoperative recovery times, improved cosmesis, and
decreased impact on fertility and sexual function (22,23).
When compared to laparoscopic IPAA, robotic IPAA has
demonstrated similar outcomes with longer operative times
but decreased blood loss and length of stay (24).

In terms of long-term outcomes, several studies have
shown similar or improved bowel function after MIS
IPAA compared to open, with fewer nocturnal BMs and
decreased pad usage with no differences in total daily BMs
or pouch failure rates (25). It should be noted, that while
the laparoscopic and robotic platforms provide improved
visualization and steadiness in difficult-to-reach areas
such as the deep pelvis, the limited operating space and
ability to easily rotate between the abdomen and pelvis
may lead to complications, such as retained rectums,
ischemic strictures, and/or pouch twists that may require
operative revision/correction. Overall, MIS techniques
have been demonstrated to be safe and effective for IPAA
procedures in the IBD population in experienced hands and
appropriately selected patients.

Pouches for dysplasia or cancer

Patients with UC are at increased risk for developing
colorectal cancer and most cases are thought to arise from
dysplasia, making endoscopic surveillance the standard
recommendation to detect dysplasia. As advancements have
been made in medical therapies and endoscopic surveillance,
the surgical management of dysplasia in UC has changed in
parallel (26-28). Prior to advancements in endoscopy, most
areas of visible dysplasia that were previously referred for
surgery currently undergo endoscopic resection alone with
close surveillance. Even patients with invisible dysplasia are
instead first referred to an endoscopist with expertise in IBD
to better inform the decision of surveillance vs. surgery (28).
Today’s guidelines reserve surgery for patients with
unresectable visible dysplasia, invisible high-grade
dysplasia, and multifocal low-grade dysplasia and invasive
adenocarcinoma (27,28). Patients with UC found to
have invasive colon or rectal cancer should undergo the
same routine cancer staging followed by neoadjuvant/
adjuvant therapy (if indicated) and surgery. In these
patients, total proctocolectomy with or without IPAA is
the standard recommendation to remove all tissue at risk
for dysplasia/adenocarcinoma (26,28). Additionally, data
has demonstrated the results of IPAA in these situations
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are satisfactory with good function and no different from
those undergoing IPAA in the absence of dysplasia or
cancer (29). Although not the standard oncologic care,
subtotal colectomy with ileorectal anastomosis can be
considered in patients with significant comorbidities or
those who are not candidates for IPAA and wish to avoid
a stoma, and without evidence of rectal cancer and only
minimal proctitis. In this very minor subset of patients, they
must be counseled extensively on the ongoing neoplasia risk
and need to undergo close surveillance of the remaining
rectum.

Lastly, for patients diagnosed with locally advanced rectal
cancer there is little data available on short-term outcomes
and long-term functional outcomes on patients with IPAA
exposed to external beam radiation treatment (EBRT).
The largest series to date showed that pouch function was
acceptable amongst patients receiving neoadjuvant therapy,
however long-term outcomes were poor for those receiving
radiation with the pouch iz situ (30). Therefore, patients
should be counseled extensively on the risk of long-term
function and pouch survival when EBRT may be a part of
neoadjuvant or adjuvant therapy.

Pouches for emergencies

Emergent indications for surgery in patients with UC
include acute severe ulcerative colitis (ASUC) refractory
to medical management, uncontrolled sepsis, bowel
perforation, toxic megacolon, and uncontrolled or severe
bleeding. Typically, ASUC is diagnosed clinically using the
Truelove and Witts severity criteria which combine the
presence of bloody BMs with systemic signs of infection
including body temperature, heart rate, hemoglobin level,
and erythrocyte sedimentation rate (31). Treatment of
ASUC involves immediate recognition and administration
of systemic corticosteroids, followed by rescue infliximab or
cyclosporine if there are no clinical signs of improvement.
Cases refractory to medical management should be referred
to a surgeon in a timely manner, in addition to patients
who present with signs of bowel perforation, refractory
bleeding, or toxic megacolon (32). In patients that require
surgery, the preferred surgical approach is a total abdominal
colectomy with end ileostomy. Proctectomy, along with
pelvic dissection, is avoided in these scenarios as it can be
associated with significant morbidity and have an impact
on future operations and the ability to restore intestinal
continuity. These patients can still be candidates for IPAA
in the future and typically follow the three staged approach
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if clinically feasible.

Pouches for indeterminate colitis (IC)

Despite IPAA being the standard operative approach for
patients with UC, in approximately 10-15% of colitis
patients there are inadequate criteria to make a distinction
between UC and CD. This group of patients are described
in the literature as having IC (33,34). The outcome of
IPAA in patients with IC is controversial, with some studies
finding higher rates of perineal complications, development
of CD, and eventual pouch loss (35,36) while other studies
have suggested outcomes comparable to those with UC
(37,38). The variability in the literature is most likely due
to the unclear criteria and wide spread confusion over
diagnosis of IC. In those with true IC, the higher pouch
failure rates can be attributed to diagnostic conversion to
CD, indicating that those with true IC have similar failure
rates to those with UC (9,39). Overall, surgical treatment
in patients with IC is often based on the likelihood of a
particular phenotype. However, patients with IC are suitable
candidates for IPAA, but should be counseled extensively on
the risks and possible conversion to CD (9,33).

Pouches for CD

In the management of UC, IPAA has become the standard
operative approach for patients requiring colectomy for
dysplasia, cancer, or medically refractory disease. In contrast,
historically, a proven diagnosis of CD has been exclusionary
for IPAA. Creation of IPAA in the setting of CD has been
associated with severe problems including impaired pouch
function, need for long term medical therapy, and eventual
pouch excision (40-42). Given the perceived poor long term
outcomes and high risk for complications, patients with CD
have typically not been offered IPAA and the role of IPAA
in CD remains poorly defined. Thus, many patients with
CD who require coloproctectomy undergo definitive end
ileostomy (43).

This consensus has been challenged by the fact that
patients with IPAA for apparent UC who are subsequently
found to have CD have a variable course, suggesting that
a subset of CD patients may be candidates for IPAA (41).
In patients undergoing IPAA, there are three time points
in which they can be diagnosed with CD. This includes
preoperatively (i.e., intentional), postoperative histology
(i-e., incidental), and months to years postoperatively based
on clinical course (i.e., delayed) (40,42).
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CD diagnosed pre-operatively (i.e., intentional)

In recent years, Panis et al., reported data on IPAA in
patients with CD without anoperineal or small bowel
manifestations demonstrating good results at long term
follow up (44,45). More recently, the observations made in
Panis et al. have been validated in a larger series from the
Cleveland Clinic. Their study showed favorable results with
respect to pouch retention and CD manifestations of the
pouch (42). This data suggests that in patients with stable,
small bowel and anoperineal free-CD, can be considered for
IPAA with appropriate counseling.

CD diagnosed immediately post-operatively from IPAA
(i.e., incidental) versus remotely from IPAA (i.e., delayed)

Another subset of patients with apparent UC undergoing
IPAA will have their diagnosis revised to CD based on
the postoperative histopathology immediately after IPAA.
The last subset of patients will be diagnosed with CD
months to years after IPAA based on their clinical course
or histopathology. Emerging data has shown that patients
with CD diagnosis after IPAA (incidental and delayed)
are associated with low rates of clinically evident CD, low
pouch loss rate, and good functional outcomes (41,42). In
previous small studies, there have been differences noted in
pouch failure rates when CD is diagnosed incidentally via
surgical specimen versus remotely at a later date (46,47).
"This observation was also validated in the Cleveland Clinic
study, citing patients with CD diagnosed remotely from
IPAA had higher rates of pouch loss (50%) and greater CD
manifestations (42).

Based on recent data, CD should no longer be
considered an absolute contraindication to offering a
patient an IPAA. With effective patient selection, certain
subsets of patients with CD can be considered for IPAA
and have low pouch loss and favorable functional results.
Additionally, patients diagnosed with CD after IPAA does
not indicate a surgical disaster. Patients diagnosed with CD
from operative histopathology (incidental) can be counseled
to expect similar favorable results to those diagnosed pre-
operatively. In contrast, outcomes in patients with delayed
diagnosis of CD have been shown to be less favorable. This
subset of patients can be counseled appropriately at the
time of diagnosis to anticipate higher risk of pouch loss
and CD manifestations and help clinicians have a higher
index of suspicion when diagnosis and treating pouch
complications.
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Pouch function

Over 90% of patients with an IPAA are doing well and
have an acceptable QOL (48). Their bowel function is
predicated on the success of the index pouch, with a lesser
QOL and increased seepage in patients with an initial
pouch-related complication, i.e., anastomotic leak or
presacral hematoma, or redo pouch surgery. Farouk er al.
studied the function in patients with chronic UC who
underwent hand-sewn IPAA, and found that pelvic sepsis
was the primary cause of pouch failure in their cohort of
1,386 patients, with over 90 patients having subsequent
pouch failure. Functional results were divided into patients
under & over 45 years of age at an interval of 1 year after
IPAA, and 12 years after IPAA. At 1 year, patients had an
average of 5 BMs per day, and patients over 45 years old
had an additional nocturnal BM (>45 years old: 2 BMs;
<45 years old: 1 BM). At 12 years, the nocturnal BMs
remained the same but there was an increase in daytime
BM to 6 in both groups. The most significant finding
was the usage of pads, where patients over 45 years old,
after of 1 year of IPAA creation, wore pads 53% of the
time (compared to 28% in <45 years old), and at 12 years,
55% continued to require pads while the under 45 group
decreased to 22% (48). Starting with Parks & Nicholls, the
conventional technique was a stripping of the anal canal
mucosa, a mucosectomy, and performing a hand-sewn
ileal-anal anastomosis. The surgeons at Cleveland Clinic
advocated a technique that left the anal canal mucosa and
nerves intact by stapling the rectum at the level of the ATZ
(the transection at ATZ being the 1st stapling, and then
connecting the pouch to the ATZ with a circular stapler
(2nd stapling) to create a double-stapled IPAA). Lovegrove
et al. compared the outcomes of a hand-sewn anastomosis
versus a double-stapled anastomosis following IPAA in a
total of 4,183 patients (8). There were no differences in
postoperative complications or frequency in defecation
however functional results showed that nocturnal seepage
and pad use favored patients who underwent a double-
stapled IPAA. There was also a non-significant finding of
an increase in dysplasia in the anal transitional zone in the

stapled group (3).

Pouch failure

QOL and bowel function is also paramount in those
patients with failed pouches who require additional
surgery. Some patients with pouch failure may choose to
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undergo diverting ileostomy with their pouch left in siru in
their pelvis, a pouch excision with permanent ileostomy,
conversion to a continent ileostomy (K-pouch) or undergo
a revisional/redo pouch operation (49). While simply
diverting a failing pouch may limit some sepsis and improve
the patient’s QOL, it does not decrease the small, but
serious risk of pouch-dysplasia or ATZ cancer. Still, most
patients do well with a diverted pouch, as it resolves many
symptoms, however patients with anal pain or anal seepage
have been shown to do better with pouch excision and
permanent ileostomy (50). Patients with pelvic pouch failure
also have another option to avoid life with a permanent
ileostomy. That is, converting their J-pouch to a K-pouch;
named after Nils Koch. This pouch sits in the abdominal
cavity and has a nipple valve that gets emptied by a Water’s
tube when full, and although there is a small opening on
the lower abdomen to allow intubation, it does not require
pouching with a stoma appliance. A recent study by Aytac
et al. analyzed patients who underwent creation of a
continent ileostomy after a failed IPAA, compared to
patients who had an index continent ileostomy. A total of
67 patients were included in the study, and although the
need for major revisions was high at 52% vs. 61% and
minor revisions of 15% vs. 19%, in the converted from J- to
K-pouch group vs. index K-pouch group, respectively, there
was no statistical significance. In addition, both groups
intubated their pouch 5 times per day and once at night,
and the number one cause of failure was enterocutaneous/
enteroenteric fistula. In conclusion, patients with a failed
IPAA may be offered a conversion to a continent ileostomy,
in a highly motivated group of patients (51). Of note,
patients with CD of the pouch, have poor outcomes if an
attempt is made to convert their failed pelvic pouch to a
continent ileostomy, with a failure rate of almost 50%, as
this should not be attempted without a detailed informed
consent (52).

Redo/revisional pouch surgery

Lastly, patients may choose to undergo revisional
pouch surgery. Although many patients do well with a
pelvic pouch, irrespective of CD, patients can present
with a myriad of symptoms, many mimicking CD, and
unfortunately many missed signs/symptoms to make a
correct diagnosis of pouch failure. Typically, patients with
mechanical failure develop symptoms resembling CD and
are subsequently started on medical therapy for CD, rather
than being appropriately worked up for a mechanical/
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Figure 4 ] pouch (black arrow) anastomosed to retained rectum

(yellow arrow) in the setting of chronic proctitis causing pouch failure.

technical reason(s) to explain their pouch dysfunction.
Although 5-15% of patients develop CD of the pouch, as
many as 90% of patients treated for Crohn’s of the pouch,
have a potentially correctable mechanical reason for failure,
despite a possible diagnosis of CD (53). Ultimately, patients
with or without CD will not have a functional pouch with
an acceptable QOL if inherent mechanical problems are not
addressed. Mechanical problems can be acute or chronic.
Many acute problems are occult as patients are most often
diverted after pouch creation. Nevertheless, complications
may arise, and the presence of an early complication must
always raise suspicion of a mechanical problem if the
patient develops signs of pouch failure early after surgery
(within a year). This is a stark contrast from patients who
experience years of excellent pouch function and then
develop signs of pouch failure, as that raises a high index
of suspicion for CD of the pouch. Early problems include
bowel obstructions, portomesenteric vein thrombosis
and pelvic sepsis from a pouch body, tip of the J, or anal-
anastomotic leak (54). A pelvic abscess may be secondary
to an anastomotic leak or presacral abscess and drain
through the perineum as a perianal fistula (e), through the
anastomotic defect itself, or through adjacent strictures,
most often as a pouch-vaginal fistula in women. Many of
these conditions resemble a Crohn’s perineum and are often
confused with CD, prompting anti-inflammatory treatment
to combat CD, rather than antibiotic treatment to treat
an infection. This often complicates the problem and an
anastomotic leak may end up leading to pouch failure. Late
complications also include adhesive bowel obstructions, but
variants may exist. For example, afferent limb syndrome
can lead to chronic bowel obstructions that are difficult to
identify with cross-sectional imaging as the proximal small
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bowel is trapped and kinked between the posterior wall of
the pouch and the sacrum. Efferent limb syndrome may
develop in patients specifically with an S-pouch, as the exit
conduit may become elongated and kinked causing outlet
obstruction in the bowel that is connecting the body of the
pouch with the anal canal. Outlet defecation may cause
subsequent pelvic floor dysfunction which may require
pelvic floor physical therapy, however it is paramount
to identify the underlying pathology, which may be a
mechanical obstruction. Other late complications can be a
pouch twist (twisted along its mesenteric axis) or retained
rectum (Figure 4) (pouch not anastomosed to the anal canal,
but the rectum), as both conditions are becoming more
common in the era of minimally invasive surgery. Both
conditions are treatable but require workup and complex
revisional surgery. Chronic leaks may persist and develop
into chronic draining wounds resembling CD. Pouchitis
is common and is typically treated with intermittent
antibiotics. Many patients will experience pouchitis, almost
50% within 2 years after IPAA creation, however only 19%
will develop recurrent pouchitis, and although primary
sclerosing cholangitis and previous treatment of anti-tumor
necrosis factor alpha therapy are risk factors, the presence
of an occult anastomotic leak must be ruled out as that too
can lead to chronic pouchitis (55). Stricturing disease at the
ileal-anal anastomosis may be secondary to CD, however
inadequate reach to the pelvis can put tension on the pouch
which subsequently causes a mild ischemia and results in a
fibrotic stricture. Lastly, pouch cancer remains rare but can
be very aggressive with a low incidence at around 0.01% at
upwards of 30 years after IPAA creation (56).

For many patients with signs of pouch failure, referral to
a highly specialized IBD center is ideal to diagnose sinister
conditions. The most important detail in the workup for
pouch failure is the history of the patient and the operative
details. Many patients will end up stating they “never felt
right” after IPAA surgery, and this rather simple sentence
is actually an important clue to search for a correctable
mechanical complication leading to pouch failure. The work
up continues with examining the pathology reports looking
for signs of CD. Many patients will need all diagnostic tests,
however the aim should be to start from least invasive to
most invasive in search of the diagnosis, and in the proper
clinical context. A thorough physical exam, and an exam
under anesthesia with flexible pouchoscopy. The exam
should focus on the presence of any fistulae, anastomotic
stricture and retained rectum. The pouchoscopy confirms
the presence of a pouch-rectal anastomosis and continues
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to inspect the pouch body for any signs of ulceration,
pouchitis, pouch-twist, inlet stricture and inflammation
of the proximal small bowel. Of note, proximal small
bowel ulcerations may be caused by non-steroidal anti-
inflammatory drugs (NSAIDs), however in patients without
the use of NSAIDS, the presence of ileal ulcers is highly
suggestive of CD (57). A gastrograffin enema (GGE) is also
performed to show any presacral sinus tract or other filling
abnormalities as a dynamic study. Accumulated contrast
proximal to the pouch along with an empty pouch after
defecation, may raise suspicion of afferent loop syndrome.
A magnetic resonance imaging (MRI) is performed to check
for any signs of pouch inflammation, presacral collections
or fistulae. A computed tomography (CT) scan is also
needed to help assess for pouch twist, chronic obstruction
or narrowing/stricture (especially at a previous ileostomy
closure site, with a very high index of suspicion if the closure
site was performed in a stapled-side-to-side configuration),
and possible cross-sectional enterography to assess for any
proximal small bowel inflammation that would be consistent
with CD. If the diagnosis is unclear, the patient may need
a diagnostic laparoscopy to look for any subtle pathology
not evident in the work up thus far. Many times, at the time
of laparoscopy or laparotomy, a “thoughtful ileostomy”
described by Schwartzberg ez al. is created in efforts to not
only diagnosis the problem but also create the ileostomy
to allow the patient to regain their physical and mental
strength to undergo prior to the formal corrective pouch
operation. The “thoughtful ileostomy” is created 20 cm
proximal to the pouch inlet in efforts to minimize any bowel
loss if the subsequent operation requires pouch excision and
a new pouch to be created (58).

The redo or revisional IPAA operation is typically
completed after a “thoughtful ileostomy” is has been in
place for 6 months, however other indications for revisional
operations such as a tip of the J leak or adhesive disease
like afferent limb syndrome may not require a preoperative
diverting stoma (59). Tip of the J leaks may only require
isolation of the leak and oversewing or re-stapling with or
without diversion (60). The senior author of this article
has successfully attempted and completed two laparoscopic
revisional IPAA operations in highly selected patients who
had their index pouch created laparoscopically, however
only a limited number of minimally invasive redo pouch
procedures have been attempted and the standard operation
is a formal laparotomy with full abdominopelvic pouch
mobilization (59,61). Robotic redo ITPAA has not been
published to date, however robotic pouch excision has been

© Translational Gastroenterology and Hepatology. All rights reserved.

Page 9 of 13

described (62).

The redo IPAA is a labor intensive operation and
should only be performed in high-volume pouch centers.
It requires a team of well-versed surgeons and operating
room staff to be completed safely, as it requires an arterial
line for monitoring, a Foley catheter with cystoscopy
and bilateral ureteral stents, selective epidural placement,
appropriate intravenous access, and an extended period of
time with the patient’s arms tucked and in the modified
Llyod-Davies positioned with their abdomen and perineum
prepped and draped. In patients with previous laparotomies
or intra-abdominal septic complications, access to the
abdomen and identification of the pelvic pouch may require
hours of adhesiolysis before the formal pouch operation
is begun. Then the pouch is sharply mobilized to the
level of the pelvic floor (63). In many circumstances, the
previous pouch can be used as long as the pouch itself has
not led to failure secondary to a pouch-body leak and the
pouch mobilization was completed with minimal damage.
Typically, a mucosectomy is needed and a subsequent hand-
sewn anastomosis performed, however, in patients with a
rectal cuff long enough to allow a transverse stapler at the
ATZ (i.e., retained rectum), a double-stapled technique can
be performed. Many patients with pouch failure can have
one more complications that contribute to pouch failure, so
a thorough understanding of the anatomy is paramount (i.e.,
retained rectum & pouch twist) (64). Patients are diverted
with a loop ileostomy and a closed suction drain placed
in the pelvis. Patients with a mucosectomy/hand-sewn
anastomosis often require a 4—6-week course of a 22-Fr
mushroom catheter placed per anus to stent the anastomosis
open (63). The ileostomy is closed 3 months later after a
water-soluble contrast enema demonstrates a patent pouch
without signs of a leak or stricture.

The success of the redo IPAA operation is largely
dependent on repetition and skill set. In the largest series
published, Remzi et 4/. analyzed the outcomes in over
500 patients who underwent a redo IPAA at a single
institution (63). Five hundred and two patients, with a
median age of 38 underwent revisional surgery. Fifty-
nine percent of patients kept their index pouch, and 82%
required mucosectomy with a hand-sewn anastomosis. The
primary cause of revisional pouch surgery was a leak/fistula
(52%, pouch-vaginal fistula, 17%), obstruction (23 %),
dysfunction (10%), pelvic perianal abscess (9%), pouchitis
(3%), and prolapse or neoplasia in 2%. The mortality was
zero, but the morbidity exceeded 50%. The anastomotic
leak rate after redo surgery was 8%, with over a 98%
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pouch survival at 1 year, 90.2% at 5 years and 82.4% at
10 years (63). The main cause of failure was pelvic sepsis.
Sadly, in the patient distribution, the number of patients
with pouch failure requiring redo pouch surgery increased
across each time period; 23 patients between 1983-1993,
141 patients between 1994-2003, and 338 patients between
2004-2014. And though not explicitly stated, but difficult
to ignore, is the fact that the main difference between the
patients suffering pouch failure from the start of the data
collection period to the end date, was the introduction and
widespread adoption of minimally invasive techniques.
However, there may be other correlations as well, such as
the evolving residency training program requirements but
this has not been explicitly studied (63).

The QOL and functional results of the Remzi study
demonstrated positive functional outcome of the redo
pouch patients Though limited by survey response, the
daytime and nighttime stool frequency was 6 [1-15] and 2
[0-9], respectively (63). Seepage using the day was 48%,
while seepage at night was 54%, and pad use during the day
& night was 49% and 57%, respectively. Although dietary
restrictions occurred in over 30% of patients, sexual, social
and work restrictions were found in 22%, 18% and 18%
of patients, respectively. Overall, 92% of patients stated
they would undergo the surgery again, and 93% would
recommend a redo pouch operation to others, which clearly
speaks to the importance of revision surgery (63).

Conclusions

A multidisciplinary approach is critical for the successful
management of patients undergoing IPAA surgery. Patients
with IBD often have complex medical needs, and their
care requires a team of healthcare professionals, including
gastroenterologists, nutritionists, and specialized stoma
nurses. High volume specialized centers offer patients
access to surgeons who perform IPAA regularly, as well as
access to these multidisciplinary services who can help with
pre-operative planning and optimization and offer ongoing
support in the post-operative period.
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