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Despite aggressive medical management, approximately 50% of patients with inflammatory
bowel disease will require surgery during the clinical course of their disease. For ulcerative
colitis, surgery offers the chance for cure, with ileal pouch anal anastomosis as the
procedure of choice in elective cases. In this article, we review the development, indica-
tions, and recent advances in ileal pouch anal anastomosis surgery and the remaining
controversies regarding surgical technique and staging of surgery in the modern era of

biological medical therapy.
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espite recent advances in medical therapy, surgery re-

mains a prominent and valuable alternative in the treat-
ment algorithm for inflammatory bowel disease (IBD), with
approximately 50% of patients requiring surgery during the
course of their disease.!> While surgery offers only palliation
from symptoms in the case of Crohn’s disease (CD), it offers
the chance for cure in patients with ulcerative colitis (UC) by
elimination of the chronically inflamed colon and rectum,
thus reducing the risk of recurrent flares and in the long run
of neoplastic degeneration. Up to the early 1980’s, the only
surgical treatment for UC was a total proctocolectomy with
permanent ileostomy. Although this still remains a viable
option in a selected group of patients, restorative procedures
such as a proctocolectomy with ileal pouch—anal anastomosis
(IPAA) has become the procedure of choice since its first
description by Parks et al® in 1980.Restorative procedures
combine the goal of removing the colon and rectum with the
additional benefit of maintaining gastrointestinal continuity,
preserving the anal sphincter complex and allowing for con-
tinence through the normal route of defecation. Patients re-
port an improved quality of life after TPAA, with a recent
report demonstrating substantial functional durability in
92% of patients at 20 years.*® The surgical aspects of restor-
ative UC surgery have changed dramatically during the past
30 years, secondary to advances and innovations in surgical
technology, with the aim of improving functional outcome
and decreasing morbidity. This article will provide an over-
view of the results of IPAA surgery along with recent ad-
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vances in the field, and highlight remaining controversies
with regard to surgical technique and timing of surgery.

Indications for Surgery

UC s a chronic inflammatory disease characterized by diffuse
mucosal inflammation that always involves the rectum and
progresses in a continuous manner to involve the colon. Clin-
ical presentation is that of a relapsing clinical course marked
by exacerbation and remission with the cardinal symptom of
bloody diarrhea. Patients may also present with abdominal
pain, increased frequency of bowel movements, urgency, or
tenesmus. However, a subset of patients may present with
more severe symptoms and signs of systemic illness, includ-
ing fever, weight loss, and malnutrition. Regardless of pre-
sentation, medical therapy is the mainstay in management
successfully inducing remission in a majority of patients with
or without the inclusion of immunomodulators and/or bio-
logical agents, such as cyclosporine (CsA) and infliximab
(IFX), respectively. However, despite their demonstrated
short-term benefit, controversy remains over the ability of
either IFX or CsA to reduce the long-term colectomy rate:
approximately 30% of patients require surgery after 10 years
of disease,” with failure of medical management remaining
the number one indication for surgery.

Indications for operative intervention can be categorized
as either emergent or elective, each requiring a completely
different and patient-specific surgical approach. The most
common emergent indication is acute fulminant colitis, with
or without progression to potentially life-threatening compli-
cations, such as toxic megacolon, intractable bleeding, or
perforation. In the absence of peritonitis, which may be dif-
ficult to appreciate in immunocompromised patients, the
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treatment is hospital admission with fluid resuscitation,
bowel rest, and aggressive medical therapy, which includes
intravenous steroids with or without CsA or IFX as rescue
therapy for steroid refractory disease.®!! Patients with persis-
tent or progressive symptoms despite this regimen should
undergo operative intervention with a subtotal colectomy
and end ileostomy as the procedure of choice. Although re-
storative proctocolectomy and IPAA in the acute setting has
been reported,!? the general consensus is that proctectomy
and/or IPAA are not recommended in these patients because
of concerns over increased complication rates, including im-
paired healing of both the perineum and the pouch anasto-
mosis. Indeed, in a recent article by Heuschen et al,'® looking
at postoperative complications after IPAA reconstruction for
UC, they showed an increased incidence of pouch-related
complications in patients with severe preoperative disease,
on high-dose steroids (>40 mg/d), or with significant ane-
mia—all typically present in patients hospitalized with acute
fulminant colitis. After removal of the acutely inflamed colon,
patients can often be weaned off steroids with an associated
improvement in their nutritional status and anemia. At this
point, the patient may undergo a staged completion proctec-
tomy with IPAA, and it is our practice both in the severely
acute phase as well as in patients receiving IFX to wait a
minimum of 3-6 months to perform this second stage of the
operation.!*

Elective indications for surgery include medical intracta-
bility, the development of dysplasia or carcinoma, and dis-
abling extracolonic manifestations of UC. For patients under-
going elective surgery, IPAA is the procedure of choice.
Failure of medical management, generally defined as an in-
ability to wean steroids or immunosuppressive therapy for 12
months without recurrence of symptoms, remains the most
common indication for elective surgical intervention. Devel-
opment of colorectal cancer is not an uncommon problem in
chronic UC, with an overall prevalence of 3.7% and an inci-
dence approaching 1% per year for each year after 10 years of
disease.!>10 In patients diagnosed with metastatic carcinoma,
IPAA is not indicated, and often an abdominal colectomy
with an ileorectal anastomosis is the palliative procedure of
choice, unless the cancer is located in the rectum. Several
reports have shown the safety and feasibility of IPAA in pa-
tients with curable colon cancer, and IPAA has been shown to
be safe with a favorable oncological prognosis and functional
outcome.”"1° However, in the setting of locally advanced
rectal cancer, where neoadjuvant therapy is indicated, IPAA
should be avoided because of the long-term sequelae of pel-
vic radiation on the anal sphincter, resulting in worse func-
tional outcomes.?® Lastly, surgical intervention for disabling
extracolonic manifestations of disease is rare, with postoper-
ative improvement seen only in disease-associated arthritis
and skin lesions, specifically pyoderma gangrenosum.

Contraindications to IPAA include fecal incontinence and
poor anal sphincter function. Although a full comprehensive
preoperative manometric evaluation is rarely performed, a
detailed history, paying particular attention to previous vag-
inal deliveries, pregnancies, and previous anorectal opera-
tions, together with a thorough anorectal examination must

be obtained to avoid poor postoperative function. As ex-
pected, higher preoperative resting anal sphincter pressures
>40 mm Hg have been associated with improved postoper-
ative pouch function and quality of life; however, the oppo-
site does not hold true.?! Similarly, advanced age, which was
previously thought to be a relative contraindication to IPAA
because of the higher incidence of anal sphincter dysfunction
with increasing age, especially in multiparous women, has
been reevaluated. Recent data suggest that with appropriate
patient selection, IPAA can be successfully performed with
acceptable functional outcomes even in septuagenarians.??-3

lleal Pouch-Anal Anastomosis

The first description of the IPAA by Sir Alan Parks was that of
an “S” pouch, characterized by an ileal reservoir attached
directly to the anus with a long efferent limb created to avoid
incontinence. In reality, the long efferent limb often created
issues with pouch emptying. Since then, other configurations
have emerged in an effort to decrease complications and im-
prove outcomes, such as the quadruple-loop W pouch and
lateral isoperistaltic H pouch. The most common pouch per-
formed today is the double-loop J pouch owing to ease of
creation and good functional results.?* In a large prospective
study conducted at our institution evaluating 391 consecu-
tive patients who underwent IPAA J pouch for either UC or
indeterminate colitis, we found a 96% overall patient self-
reported “excellent” or “good” satisfaction rate at long-term
15-year follow-up.?> Specifically, after an initial postopera-
tive adjustment period, patients averaged 6 bowel move-
ments every 24 hours, and this frequency remained constant
over time with a concurrent decrease in antimotility drug use.
Approximately 73% of patients demonstrated continence at
5 years with most episodes of leakage occurring at night.
Interestingly, our data further demonstrate that patients who
established continence early after surgery maintained conti-
nence at 5 years unless jeopardized by pouchitis. This is
consistent with other published reports, documenting an as-
sociation of pouchitis with worse long-term functional out-
comes.?°

Pouchitis is the most common complication after IPAA
surgery, with a cumulative incidence of approximately 40%
of patients at 10 years. Clinical presentation typically in-
cludes abdominal/pelvic pain, fever, an increase in stool fre-
quency, and a preoperative history of smoking and/or steroid
therapy. Moreover, patients with primary sclerosing cholan-
gitis are also known to have an increased frequency of
pouchitis after IPAA.2” As mentioned earlier, even after ap-
propriate treatment and resolution of symptoms, an episode
of pouchitis portends a worse long-term functional outcome
demonstrated by an increase in incontinence.?® Other com-
plications after IPAA surgery include small bowel obstruc-
tion, anastomotic stricture, sexual dysfunction or infertility,
as well as anastomotic leak and pelvic sepsis. Pelvic sepsis is
the most severe complication after IPAA surgery, with data
confirming worse functional outcomes and increased pouch
failure rates.?®?° In response, some surgeons routinely per-
form a diverting and protecting loop ileostomy at the time of
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IPAA. Although this does not prevent an anastomotic leak,
proponents argue that it decreases the rate of pelvic sepsis
and associated pouch failure. However, others argue that
creation of an ileostomy is a source of extra morbidity sec-
ondary to an increased rate of associated small bowel ob-
struction as well as the need for a subsequent hospitalization
to perform an ileostomy takedown, and quote published re-
ports demonstrating similar complication rates and func-
tional outcomes in those without diverting ileostomy versus
those managed with a diverting ileostomy.**3! In a recent
meta-analysis comparing IPAA with and without diverting
loop ileostomy, there was no difference in functional out-
comes; however, there were noted differences in periopera-
tive complication rates.*? In the non-stoma group, there was
aslightly increased rate of stricture, which is in contrast to the
data from our institution where the increased stricture rate in
the stoma group was attributed to the tension on the anasto-
mosis that prompted the surgeon to perform a diverting
stoma.?> Also, there was a statistically significant increase in
the incidence of an anastomotic leak and subsequent pouch-
related sepsis in the group that did not receive a diverting
ileostomy.?? It is tempting to postulate that these data advo-
cate for the use of a diverting ileostomy at the time of IPAA.
Nonetheless, this topic remains controversial, and in our
practice, construction of a diverting loop ileostomy is per-
formed at the surgeon’s discretion based on intraoperative
and patient-related conditions, including blood loss, anasto-
motic tension, nutritional status, obesity, and preoperative
steroid or IFX therapy. Regardless of diversion, anastomotic
leak and pelvic sepsis often occur early after surgery. Late
presentation may be atypical and present as a smoldering
abscess or fistula; however, any evidence of late pelvic in-
flammation and/or sepsis should also raise the suspicion
of CD.

Controversies
Laparoscopic Versus Open IPAA

Since its introduction to the surgical community, laparo-
scopic surgery has gained widespread popularity. The advan-
tages of laparoscopy, such as faster recovery, less pain, less
use of pain medications, less adhesion formation, and better
cosmesis, are appealing to the young IBD patients. Despite
that, the adoption of laparoscopy has been slow,* secondary
to the concern over the complexity of these operations, both
in CD and in UC. Specifically, laparoscopic surgery in UC
requires advanced surgical skills because of the need to ac-
cess multiple quadrants of the abdomen during resection and
involves handling and resection of friable tissue with fore-
shortened mesentery. The early reports, in fact, quoted con-
version rates for laparoscopic colectomy up to 20%, even in
experienced laparoscopic hands.>*

Although data on long-term functional results of laparo-
scopic IPAA are lacking, the short-term benefits are clear. The
majority of studies comparing laparoscopic IPAA with con-
ventional open surgery demonstrate an improvement in pa-
tient-reported body image and cosmesis, as well as a decrease

in narcotic usage, faster return of bowel function, and de-
creased hospital stay.®> Even though there is often an in-
creased operative time with laparoscopic surgery and, in
some instances, an increase in cost, studies do not demon-
strate any significant difference in perioperative complica-
tions.*%38 However, these studies are limited in that they are
small, often single-institution experiences with short follow-
up. In a recent Cochrane analysis comparing laparoscopic
versus open IPAA surgery for either UC or familial adenoma-
tous polyposis, there was no difference in perioperative mor-
tality or postoperative complications between the 2 groups.*”
However, with the exception of improved cosmesis, when
the authors examined factors involved in postoperative re-
covery, that is, narcotic use, return of bowel function, length
of operation, no significant differences were found, thus leav-
ing the issue still unresolved. To further evaluate the role for
laparoscopic IPAA, we identified 179 patients at our institu-
tion who underwent either laparoscopic or open IPAA for UC
and monitored them in a prospective manner for short- and
long-term outcomes for >5 years.*® Our data demonstrate
excellent functional results with laparoscopic IPAA. There
was no identifiable difference in postoperative complications
between the laparoscopic and open groups; however, consis-
tent with previous reports, there was a trend toward de-
creased narcotic usage in the laparoscopic group. Interest-
ingly, compared with previously mentioned studies, there
was no difference in operative time or hospital stay. Although
this was only an observational study and not a randomized
trial, our data support the findings of previous articles dem-
onstrating a trend toward benefit in the use of laparoscopy in
patients with UC undergoing IPAA, and as a result, laparos-
copy is currently the technique of choice in our practice.
There isno absolute contraindication to laparoscopic IPAA
other than underlying cardiopulmonary disease that pre-
cludes the safe use of pneumoperitoneum. That said, laparo-
scopic IPAA can be technically challenging in obese patients
who have a thick and foreshortened mesentery that does not
reach the pelvic floor. Although there are surgical “tricks”
that can be used to lengthen the bowel, such as selective
scoring of the mesentery with or without vessel ligation, obe-
sity is becoming more prevalent in our Western society and,
thus, a more prominent problem in the daily practice of IBD
surgeons. In a retrospective analysis performed at the Cleve-
land Clinic comparing the complication rate and functional
outcomes of IPAA in obese (body mass index >30) and
nonobese patients (body mass index <30), there was no
difference in long-term outcomes.*! Furthermore, the inci-
dence of perioperative pouchitis, pelvic sepsis, or pouch fail-
ure in both groups was similar, despite the slightly increased
incidence of anastomotic leak in the obese population.
Therefore, most surgeons conclude that laparoscopic IPAA is
still an accepted procedure in the obese population with min-
imally increased morbidity, albeit with increased technical
difficulty. In recent years, it has been our practice in the
super-obese population to perform a hand-assisted total ab-
dominal colectomy, leaving a Hartman pouch and end ileos-
tomy in the upper quadrants where, typically, the abdominal
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wall is not as thick. The second stage of the procedure is then
postponed until significant weight loss is achieved.

Handsewn Versus Stapled IPAA

The original description of the IPAA involved leaving a long
rectal sleeve with complete stripping of the rectal mucosa
proximal to the dentate line both transabdominally and
transanally, with the goal of eradicating disease by complete
mucosectomy, and was followed by a subsequent handsewn
anal anastomosis with the pouch ‘pulled through’ the long
rectal sleeve.*? This was indeed a time-consuming procedure
associated with significant blood loss. Also, it made it impos-
sible to survey any residual island of rectal mucosa that
would be covered by the pouch. Subsequently, similar to
surgical advances in laparoscopy, the introduction of a sta-
pled anastomosis significantly simplified the construction of
the IPAA, and with better understanding of anorectal physi-
ology and the changes associated with this procedure, the
long rectal sleeve became obsolete. More stapled IPAA have
been performed since the 1990’s, and the long-term fate of
the residual rectal mucosa/anal transition zone (ATZ) has
created controversy and led to concerns over residual dis-
ease, chronic inflammation, and risk of cancer.*

The exact length and location of the ATZ has been exten-
sively studied with conflicting results based on the meth-
odology used.** Fenger first described the ATZ using an
Alcian dye technique. This technique stains the ATZ mac-
roscopically with the columnar epithelium looking dark
blue, the squamous epithelium does not stain, and the ATZ
looks pale blue.** With this technique, the margins of the
ATZ spanned from 6 mm below to 20 mm above the dentate
line.** Further studies by Thompson-Fawcett et al*> demon-
strated that the Alcian dye technique overestimates the length
of the ATZ when compared with computer mapping of the
histological results.*> Using computer histological mapping,
the median span was 0.45 cm versus 0.73 c¢cm by the Alcian
dye technique. Significantly, columnar epithelium has been
mapped lower in the anorectal canal and will be retained
when a stapled technique is used, with potential long-term
consequence after restorative proctocolectomy IPAA.*

When compared with mucosectomy and handsewn anas-
tomosis, a double-stapled IPAA is performed above the den-
tate line, thus preserving the ATZ. Preservation of the ATZ by
stapled anastomosis is appealing with data from several large
studies demonstrating improved functional outcomes when
compared with handsewn IPAA.*%8 Specifically, stapled
[PAA is associated with improved continence and higher rest-
ing anal pressures, likely because of less damage to the anal
sphincter complex during the construction of the anastomo-
sis, as well as decreased rates of pelvic sepsis and pouch
failure. Data from our institution support these observations
with maintenance of continence in long-term follow-up plus
an additional trend toward a shorter hospital stay if stapled.>
However, the functional benefit seen with stapled IPAA anas-
tomosis must be balanced by the concern for recurrent dis-
ease or development of dysplasia in the remaining rectal ep-
ithelium.

Retained rectal mucosa after a stapled anastomosis for
IPAA is potentially affected by recurrent or persistent inflam-
mation, malignancy, or both. In a recent prospective study,
the incidence of postoperative inflammation after IPAA was
significant with only approximately 10% of patients demon-
strating histologically normal biopsies of the ATZ.* Of the
remaining patients included in the study, approximately 5%
of patients developed acute inflammation, whereas approx-
imately 85% were found to have chronic inflammation.
Interestingly, inflammation was not associated with worse
functional outcome or quality of life. The progression from
inflammation to dysplasia and carcinoma is known, with the
incidence of dysplasia after stapled IPAA estimated at 4.5%.°
Conversely, in a published report by Branco et al,”! develop-
ment of dysplasia after IPAA was independent of the type of
anastomosis (stapled vs handsewn). Still, because of the risk
of developing dysplasia or cancer in the retained rectal mu-
cosa after stapled IPAA, it is our practice to follow a conser-
vative selective approach in patient selection. Specifically,
patients who are identified preoperatively as having either
dysplasia or cancer are not offered stapled anastomosis, re-
gardless of the location of preoperative disease, and instead, a
complete mucosectomy with handsewn anastomosis is pre-
ferred.*? Trrespective of the protocol and/or policy followed,
colectomy with IPAA does not completely abolish the risk for
long-term neoplastic degeneration of the ATZ and/or pouch,
with cumulative incidences at 5, 10, 15, 20, and 25 years of
0.9%, 1.3%, 1.9%, 4.2%, and 5.1%, respectively,> and a
pooled cumulative prevalence of 1.13%.%> Long-term post-
operative surveillance of the ATZ and the pouch is, therefore,
warranted.

IPAA and Biologic Therapy

As mentioned previously, pelvic sepsis is not an infrequent
complication of IPAA surgery with a reported incidence of as
high as 10%,°* regardless of the anastomotic approach or the
presence of a protective ileostomy. Often caused by a leak
from the pouch itself, pelvic sepsis can be difficult to treat and
is associated with a subsequent increase of pouch failure.?%2
Since the introduction of biological therapy for UC patients
with steroid refractory disease in 2005,'! recent studies have
demonstrated contradictory results regarding an increased
risk of postoperative complications after IPAA (Table 1). The
2 larger studies available to date showed that at least in the
short term, patients undergoing IPAA, treated preoperatively
with IFX, had an increase in postoperative pouch-related and
infectious complications. This did not seem to differ with
respect to the timing of last dose of IFX (either < or >2
months before surgery).>>>7 In particular, patients treated
preoperatively with IFX experienced increased rates of
wound infections and anastomotic leak; however, the in-
creased rate of anastomotic leak was not associated with an
increase in pelvic abscesses likely owing to the use of a di-
verting loop ileostomy. On the contrary, Ferrante et al*® re-
ported that preoperative treatment with steroids and IPAA
without diverting ileostomy, as opposed to preoperative IFX
and IPAA with diversion, was an independent predictor of



Table 1 Effect of Preoperative IFX Therapy on Postoperative Complications After Surgery for UC

Two-Stage
Year Study % IFX patients Operation Complications (%) P Value or
Author (Study duration) Design G IFX/non-IFX) Follow-up (%)* IFX/non-IFX ORt
Selvasekar et al®® 2007 (2002-2005) Retrospective 15.6% (47/254) 30 Days IFX (89%) Infectioust: 28%/10% OR =35
Non-IFX (83%) (1.6-7.5)
IFX specific: 17%/n/a n/a
Schluender et al>® 2007 (2000-05) Retrospective 1% (17/134) 30 Days IFX (88%) Overall: 33%/31% P > 0.05
Non-IFX (69%) IFX + CsA vs IFX—CsA: P = 0.04
80%/29%
Mor et al>’ 2008 (2000-06) Retrospective 50% (46/46) Early: <30 days IFX (100%) Early overall: 35%/15% P = 0.027
Case matched Late: >30 days Non-IFX (100%) Pelvic sepsis: 22%/2% P =0.016
Late overall: 52%/37% P =10.23
Pouchitis: 39.1%/15.2% P = 0.037
Ferrante et al®® 2009 (1998-2008) Retrospective 15.6% (22/119) 30 Days IFX (32%) Infectious: 9%/24% P = 0.161
Non-IFX (42%) Pouch specific§: 0%/15% P = 0.076
2010 Meta-analysis 7086, total patients Short term Variable Overall 1.80 (1.12-2.87)

Yang et al*®

(5 articles)

Infectious
Noninfectious

2.24 (0.63-7.95)
0.85 (0.50-1.45)

#, number; Cl, confidence interval; IFX, infliximab; IPAA, ileal pouch anal anastomosis; OR, odds ratio; n/a, not applicable; CsA, cyclosporine; UC, ulcerative colitis.
*2-stage: IPAA and diverting ileostomy as first stage followed by ileostomy takedown.
tParentheses are 95% CI.

fInfectious defined by authors includes anastomotic leak, pelvic sepsis, and wound infection.

8Pouch-specific complications defined by authors include anastomotic leak and pelvic abscesses.
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postoperative infectious complications. Others have reported
an increase in postoperative complications with the combi-
nation of IFX and CsA but not IFX alone; however, in these
studies, perioperative complications have not been reported
in patients treated with CsA alone.’®® To help resolve this
conflicting data, a meta-analysis published by Yang et al®®
confirmed an increase in overall short-term postoperative
complications in patients who underwent IPAA for UC and
received preoperative IFX. However, this same association
was not seen in relation to short-term postoperative infec-
tious complications in the subgroup analysis limited by sta-
tistical power.

Similar to patients who present with acute fulminant
colitis, the patients requiring biological therapy for steroid
refractory disease and have not responded, are often mal-
nourished and expectedly immunosuppressed at surgical
presentation. As mentioned previously, staging in the setting
of fulminant colitis allows for patients to be weaned off med-
ication, restore nutritional status, and optimize overall med-
ical status in an effort to decrease post-IPAA complications,
and this paradigm applies even more to this compromised
group of patients. Because of the concern over higher post-
operative complication rates after IPAA in patients who pre-
viously received IFX, this staged surgical approach has been
advocated. In a recent retrospective review, 118 consecutive
patients who underwent IPAA for UC for elective reasons
were divided in a nonrandomized manner into 2 groups:
2-stage IPAA (Ist = proctectomy with IPAA and diverting
ileostomy, 2nd = ileostomy takedown) and 3-stage proce-
dure (1st = subtotal colectomy with end ileostomy, 2nd =
proctectomy with IPAA and diverting ileostomy, 3rd = ileos-
tomy takedown).!* Group selection was done at the surgeon’s
discretion. Of the patients in the 3-stage group, 96% were on
steroids and 43% were on biological therapy compared with
67% and 16%, respectively, in the 2-stage group. Addition-
ally, the 3-stage group had more complex and acute disease.
However, despite the increased preoperative risk profile and
concurrent drug regimen, the incidence of intraabdominal
abscess formation and septic complications was significantly
decreased in the 3-stage group. These data suggest that a
more conservative, 3-stage approach portends better out-
come in patients with severe disease on aggressive medical
therapy.

Although further studies are required to confirm the rela-
tionship between biological therapy and postoperative infec-
tious complications in UC, it is our practice to perform a
3-stage procedure in patients receiving aggressive medical
therapy, including biologics, before surgery in an effort to
minimize postoperative complications potentially exacer-
bated or caused by biological therapy.

Conclusions

The field of TPAA surgery for UC continues to advance in
conjunction with progress in medical management. How-
ever, several controversies remain to be solved, with the issue
of postoperative complications associated with biological
therapy having significant clinical decision-making implica-

tions. IBD surgeons will be confronted with these clinical
questions, as more and more biologics will be introduced in
medical protocols.
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