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ABSTRACT

With the advent of restorative proctocolectomy or ileal pouch–anal anastomosis
(IPAA) for ulcerative colitis (UC), not only has there been potential for cure of UC but also
patients have enjoyed marked improvements in bowel function, continence, and quality of
life. However, IPAA can be complicated by postoperative small bowel obstruction, disease
recurrence, and pouch failure secondary to pelvic sepsis, pouch dysfunction, mucosal
inflammation, and neoplastic transformation. These may necessitate emergent or expedi-
tious elective reoperation to salvage the pouch and preserve adequate function. Local,
transanal, and transabdominal approaches to IPAA salvage are described, and their
indications, outcomes, and the clinical parameters that affect the need for salvage are
discussed. Pouch excision for failed salvage reoperation is reviewed as well. Relaparotomy is
also frequently required for recurrent Crohn’s disease (CD), especially given the nature of
this as yet incurable illness. Risk factors for CD recurrence are examined, and the various
surgical options and margins of resection are evaluated with a focus on bowel-sparing
policy. Stricturoplasty, its outcomes, and its importance in recurrent disease are discussed,
and segmental resection is compared with more extensive procedures such as total
colectomy with ileorectal anastomosis. Lastly, laparoscopy is addressed with respect to
its long-term outcomes, effect on surgical recurrence, and its application in the manage-
ment of recurrent CD.
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Objectives: Upon completion of this article, the reader should be able to summarize the management of reoperation for pouch salvage

and recurrent Crohn’s disease.

Although there have been great advances in the
medical management of patients with inflammatory
bowel disease (IBD), surgery is still frequently indi-
cated for the complications or medically refractory
symptoms of ulcerative colitis (UC) and Crohn’s dis-
ease (CD). Despite the potential for cure with surgery
for UC, postoperative complications, failure of the
primary surgical intervention, and even initial misdiag-

nosis can necessitate reoperation in some cases.1 Proc-
tocolectomy may be curative for UC, but the recurrent
nature of CD has thus far rendered it incurable even by
operative intervention.2 In this article, we review out-
comes, complications, and postoperative recurrence in
IBD patients that can lead to failure of the index
surgery and require reoperation. The variety of surgical
options to correct these problems and their indications
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and associated outcomes are also discussed. Lastly,
given the increasing trend toward minimally invasive
surgery, laparoscopy is addressed with respect to its
impact on reoperation and its possible application in
the treatment of recurrent CD.

ULCERATIVE COLITIS

Adhesive Small Bowel Obstruction

Small bowel obstruction (SBO) has been reported to be
the most common complication requiring surgery fol-
lowing ileal pouch–anal anastomosis (IPAA), with rates
ranging from 13 to 35% in various studies.3–5 Some of
these studies, however, have been limited by small
numbers, short and/or incomplete patient follow-up,
and retrospective design with data not actuarially ana-
lyzed.4 In one of the largest series to date of patients
diagnosed with SBO, patients were followed up for a
mean of 8.7 years. There was a total of 351 episodes of
SBO, and the cumulative rate for SBOwas 9% at 30 days
and 18%, 27%, and 31% at 1, 5, and 10 years, respec-
tively. The corresponding reoperation rates for these
obstructions were 1%, 3%, 7%, and 8%.4 This study
further categorized SBO as early (delayed bowel func-
tion leading to hospital stay greater than 10 to 14 days or
readmission or reoperation for SBO within 30 days of
discharge) or late (readmission 30 days after discharge
with diagnosis of SBO). Fifty-six percent of the observed
episodes of SBO were defined as late. The need for
reoperation was much more common in late SBO
compared with early SBO, with 37% of late SBO
patients requiring surgery compared with 5% of early
SBO patients. For patients who required laparotomy and
lysis of adhesions, there was a 21% risk of recurrent
clinical SBO and a 5% risk that reoperation would be
required.

After IPAA, adhesions are responsible for the vast
majority of patients who require laparotomy for SBO.
The most common sites for adhesion formation are
between the small bowel and pelvis and adjacent to the
prior ileostomy site.5 One of the primary strategies in
adhesion prevention is to separate surfaces mechanically
with biologic membranes and factors such as Silastic,
SurgicelTM, InterceedTM, and SeprafilmTM. Sepra-
filmTM is a sodium hyaluronate–based bioresorbable
membrane that has been widely studied in several clinical
applications. In a multicenter study, Becker and col-
leagues conducted a randomized controlled trial and
found that the use of SeprafilmTM significantly de-
creased the frequency of anterior abdominal wall adhe-
sions after IPAA.6 Less than half (49%) of patients in
whom SeprafilmTM was used developed adhesions to the
midline incision compared with almost all (94%) of the
control group. Given these favorable findings and con-
sidering that the majority of post-IPAA adhesions tend

to occur in the pelvis or at the ileostomy, the application
of SeprafilmTM to these sites may be cost effective for
adhesion prophylaxis.

Ileal Pouch–Anal Anastomosis Failure and

Salvage Surgery

Although IPAA has become the operation of choice for
UC patients,7–9 up to 17% of patients experience failure
of the procedure.10–13 Failure appears to increase with
duration and completeness of follow-up.10–13 In a large
study reported by the Mayo Clinic, the cumulative
probability for pouch failure was 2%, 5%, and 9% at 1,
5, and 10 years after IPAA, respectively.12 In a large
cohort of patients, Tulchinsky and colleagues reported
an overall IPAA failure rate of 9.7% after a mean follow-
up period of 85 months. Three quarters of pouch failures
occurred more than 1 year after IPAA, with the 3% early
failure rate rising to 9% at 5 years and 13% by the tenth
postoperative year.14

IPAA failure is defined as the need for excision of
the pouch or its indefinite defunctioning with a proximal
ileostomy. In general, failure can be attributed to sepsis,
poor bowel function, mucosal inflammation, and neo-
plastic transformation. Septic complications leading to
IPAA failure include pelvic abscess, anastomotic leak or
stenosis, and pouch fistulization. Several factors may
account for poor pouch function, including mechanical
outlet obstruction, inadequate reservoir capacity, and
anal sphincter dysfunction. Reoperative surgery is di-
rected at resolving the first two causes of failure. Pou-
chitis, the most common long-term complication after
IPAA,15 can be controlled medically in most cases. Fecal
diversion is occasionally required to control refractory
pouchitis.16 The development of adenocarcinoma within
the pouch or retained rectal mucosa is very unusual and
for obvious reasons not an indication for salvage of the
pouch.13

The majority of late failures are caused by pelvic
sepsis and poor pouch function. Despite the overwhelm-
ing impact of sepsis and pouch dysfunction, pouch fail-
ure is multifactorial in nature. In a multivariate analysis
of 631 IPAA patients, 9.7% of whom were considered
surgical failures, factors significantly associated with
failure were not only initial pelvic sepsis but also a
one-stage procedure, a final diagnosis of CD, use of a J
or S pouch compared with a W reservoir, and female
gender, most likely related to the relatively high inci-
dence of pouch-vaginal fistula.14 A more recent study
supported the association between higher failure rates
and sepsis (especially pouch-vaginal or perineal fistula), a
diagnosis of CD or indeterminate colitis, and duration of
follow-up but did not show a relationship between
pouch configuration and pouch failure. The strongest
predictors of failure were a diagnosis of CD, pelvic
sepsis, and fistula.17
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PELVIC SEPSIS

Sepsis is the most common cause of pouch failure,
accounting for over 50% in numerous reports, with an
approximately equal contribution to early and late fail-
ure.3,10,12,14,18,19 In a series from the University of Utah,
5% of patients had J pouch–related complications, the
majority of which could be attributed to pouch leaks and
cuff abscesses. Over 80% of these complications required
reoperative management. However, with timely therapy,
including reoperation, there was an overall failure rate of
less than 1%.20 When pelvic sepsis involves the anal
sphincter, the failure rate is increased significantly in
comparison with a more proximally located septic site
(5-year failure rate of 50% versus 29%).

Early pelvic sepsis arises with fever, anal pain,
tenesmus, and anal discharge of pus or blood. Delayed
abdominal or pelvic sepsis, on the other hand, often
manifests as an abscess, with or without a fistula. These
fistulae usually originate in the ileal reservoir, most
commonly from the posterior pouch wall at the ileoanal
anastomosis and in rare cases from the blind end of a J-
shaped pouch.21 Patients with delayed sepsis often have
a history of anastomotic complications.21

One study showed that septic complications and
the subsequent need for pouch excision were more
frequent in patients with hand-sewn anastomoses
(n¼ 238) than those with stapled IPAA (n¼ 454).
However, a significant difference in sepsis-related reop-
eration rates between the two groups could not be
demonstrated.22 Of interest, some of the authors in
this group later reported that vaginal fistulae were
associated with a high incidence of pelvic sepsis, partic-
ularly in patients with a hand-sewn anastomosis.23

In an effort to delineate the etiology of cuff
abscesses and ileoanal anastomotic separations, Lind-
quist and coauthors suggested that these complications
were ‘‘provoked’’ by kinking of the long (> 7 cm) efferent
pouch limb consistently found in the complication
group.24 More important, this group of patents usually
had a troublesome mucosectomy secondary to severe
rectal inflammation, which may have also increased the
likelihood of injury during dissection, thereby predis-
posing to compromised tissue integrity, anastomotic
disruption, and pelvic sepsis.

In some patients, early sepsis may be self-limited
and require no more than antibiotic therapy. More
severe cases, however, may necessitate aggressive inter-
vention. The initial management of sepsis is typically
performed through a local perineal or transanal ap-
proach. According to some authors, this should be the
starting point for all revisional or salvage surgery.25 This
often entails radiologically guided percutaneous abscess
drainage and the use of intravenous antibiotics, which
may resolve the complication in �20% of cases in some
reports.20 However, other patients require more aggres-
sive therapy, including operative transanal or perineal

drainage, seton placement, and partial fistulotomy.26

Any abscess should be deroofed and curettage of the
cavity performed through the anus to create a large
communication between the pouch and abscess.27 Mul-
tiple local procedures may be necessary to treat sepsis
fully,13 and control of local sepsis is requisite prior to
employing more major revisional procedures.26

Anastomotic separation is often the cause of
abscess and pelvic sepsis. After satisfactory treatment
with drainage and curettage, the disruption may be
repaired transanally. These transanal approaches require
a nonfibrotic pelvis and a normal-sized pouch (at least
12 cm long). Simply resuturing the anastomotic defect
with counterdrainage, a pouch mucosal advancement
flap procedure, and advancement of the ileal pouch
with resuturing of the IPAA are the main transanal
surgical options.13,21,27 Ileal pouch advancement is per-
formed by gaining adequate exposure of the anal canal
and circumferentially incising the anastomosis at the
dentate line with cephalad extension superficial to the
sphincteric plane, thus avoiding injury to the sphincter
mechanism. Any remnant rectal mucosa and fibrotic
tissue from perianastomotic stenosis should be excised
and, if present, any fistulous tracts exposed and curetted.
After trimming the distal edge of the pouch, it may then
be advanced distally and sutured to the dentate line,
using interrupted absorbable sutures. If complications
are anticipated in the patient, a temporary protective
stoma should be established.

Although generally debated in the context of a
primary IPAA, it is important to note the controversy
surrounding the protective temporary ileostomy. Some
studies have shown that a one-stage restorative procto-
colectomy is safe for selected patients. However, in a
study of 100 UC patients treated with IPAA, half as a
one-stage IPAA procedure and the other 50 patients
with temporary ileostomy, life-threatening complica-
tions (including severe acute pelvic sepsis) were more
common and the requirement of emergent reoperation
higher in the former group. Both groups had a similar
incidence of overall postoperative complications.28

Nonetheless, a temporary ileostomy is generally recom-
mended to prevent extensive anastomotic breakdown
and serious septic sequelae.1

Acute severe sepsis with extensive anastomotic
breakdown occurs in �5 to 15% of patients and may
necessitate an abdominal or abdominoperineal approach
for salvage.13 Abdominal/abdominoperineal salvage is
indicated when multiple attempts at repair have failed or
there is insufficient transanal exposure, an inability to
mobilize the pouch, a high fistula, chronic presacral
sinus, long stricture, long exit conduit, and/or small
pouch (< 12 cm).21,26 Preoperative work-up should
include digital anal examination (under anesthesia if
required) in combination with imaging, such as water-
soluble contrast pouchography, computed tomography
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(CT), and/or magnetic resonance imaging. Mechanical
bowel preparation and perioperative antibiotics and
steroid protection with postoperative steroid weaning
(usually after the third postoperative day) are other
important considerations.1,13,21 As with other reopera-
tive pelvic surgery, healing and outcomes may be opti-
mized with preoperative and postoperative nutritional
correction, including total parenteral nutrition. Perhaps
most important, prior to an attempted reconstructive
salvage surgery, active or acute sepsis should be resolved.
Although a low percentage of septic complications
respond to conservative measures alone, the vast majority
require multiple surgical interventions, including the use
of a diverting ileostomy. Heuschen and colleagues em-
ployed ileal diversion in 83% of 125 major surgical
procedures for septic complications following IPAA.19

MacLean and associates used CT-guided percutaneous
drainage or a defunctioning ileostomy, or both, to
control active sepsis prior to reconstructive pouch sur-
gery. The latter was also performed routinely at the time
of abdominoperineal salvage, with bowel continuity
restored 3 months after salvage if adequate healing could
be demonstrated.29

Abdominal or abdominoanal/perineal approaches
involve disconnection of the ileoanal anastomosis and
revision or reconstruction of the pouch with sub-
sequent reconnection of the ileoanal anastomosis,17 in
essence, a repeated IPAA (R-IPAA). After lavage and
evacuation of the ileal pouch, laparotomy and lysis of any
adhesions are performed. The pouch is then mobilized
completely, typically starting posteriorly, and the IPAA
disconnected through the abdomen or perineum. As
with the transanal approach, fibrotic tissue is removed,
and any infected or necrotic cavities or fistulae are
opened and curetted. If needed, transperineal mucosec-
tomy to remove any retained rectal mucosa should be
done. Attention is then turned to the pouch, which may
be conserved and revised, if possible. First, any defects
should be repaired with interrupted absorbable sutures,
and the pouch may be enlarged if small (type I, II, III
pouch enlargement procedures; see Fig. 1), or it may be
excised and a new pouch constructed, most often from
terminal ileum and, on occasion, from the jejunum with
ileal interposition30 or possibly a reversed jejunal seg-
ment.31 If possible, the first pouch revision discussed is
preferable, as bowel is a precious commodity, especially
in IBD. Its use or loss with the latter two options may
contribute to the development of short bowel syndrome.

When a laparotomy is warranted to treat sepsis,
the outcome is variable and the risk of subsequent failure
of salvage has been reported to be �60%.19,32–35 On the
other hand, a success rate of 86% at 6 months was shown
by Fazio and associates in 35 patients with septic
complications who underwent R-IPAA.25 Moreover,
similarly high success rates have been reported with R-
IPAA after drainage or prolonged treatment of septic

complications, or both (Table 1). Some studies, however,
have revealed a worse outcome when pouch salvage was
performed for septic conditions,32,35 and others even
believe that sepsis contraindicates abdominal salvage.33

A study by Tekkis et al, to date the largest series of
salvage surgery for IPAA, focused only on patients who
had abdominal or combined abdominoanal revision. The
conclusion that abdominal reoperation for salvage is
contraindicated in sepsis could not be drawn, but salvage
for nonseptic indications was more significantly associ-
ated with success at 5 years (85%) than for septic
indications (61% success).17 MacLean and colleagues
report an overall success rate of 74% with a mean
follow-up of almost 6 years in patients treated with
abdominoperineal salvage. Thirty-seven (65%) of these
patients had septic indications for reconstruction, the
majority of which were pouch-vaginal fistulae.29

POUCH-VAGINAL FISTULA

After IPAA, fistulous communications may form be-
tween the pouch and any adjacent structure, including
the perineum and occasionally the bladder. However, the
majority of fistulae involve the vagina, with a reported
incidence ranging from 2.6 to 16% and a high rate of
recurrence.3,36–40 Major predisposing factors previously
shown to be associated with pouch-vaginal fistula (PVF)
include trauma to the vagina or rectovaginal septum
during rectal dissection, anastomotic disruption with
subsequent pelvic sepsis, and the delayed diagnosis of
CD.29,39–41 It has been postulated that PVFs that

Figure 1 Pouch enlargement procedures, types I–III. (Adapted
from Dehni et al.21)
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develop within 6 months of IPAA are due to technical
error, and those that occur after 6 months are probably
associated with CD.39

The delayed diagnosis of CD has implications for
the challenging management of PVF that recur or persist
after initial operative repair. Heriot et al studied 68
patients with PVF, 8 (12%) of whom were eventually
diagnosed with CD. Compared with their UC cohorts,
these CD patients had a lower incidence of successful
PVF repair. All eight CD patients’ PVFs persisted or
recurred within 5 years of surgical treatment, leading to
pouch failure in seven of these patients.39

Reported success rates of the various approaches
for PVF repair are summarized in Table 2.23,36–38,41–46

The operative approach to repair a PVF is determined
primarily by the anatomic origin of the fistula, partic-

ularly its relation to the anastomosis. It appears, how-
ever, that abdominoanal procedures for these fistulae are
associated with a greater chance of success.39 When the
PVF arises from an anastomosis at or above the anorectal
junction, an abdominal/abdominoanal approach is ap-
propriate. These patients have adequate distance distally
to permit the advancement and resuturing of the anas-
tomosis below the level of the fistula. A comprehensive
review of six studies reported a high success rate (81%)
using this technique.13

Local, endoanal, or transvaginal repairs are in-
dicated when the fistula originates from an anastomo-
sis within the anal canal or just above the sphincter, as
anal canal length is insufficient to clear the fistula.
Reportedly, fistulectomy and direct perineal repair
yield poor results,42,43 and although flap procedures

Table 2 Successful Closure of Pouch-Vaginal Fistula after Salvage Procedure

Reference (Year)

Patients with

PVF (N)

Follow-Up Period

(Mean or Median)

Endoanal

Repair*

Transvaginal

Repair*

Transabdominal

Repair*

Wexner et al (1989)42 26 NR 42% 27% 100%

Groom et al (1993)43 22 NR 0% 100% NR

Keighley and Grobler (1993)41 10 NR 100% 100% 100%

O’Kelly et al (1994)44 7 26 months NR 71% NR

Paye et al (1996)36 21 NR 0% NR 80%

Lee et al (1997)23 25 �9 months 50% 0% 100%

Ozuner et al (1997)37 24 26 months 63% NR 70–80%

Cohen et al (1998)38 12 NR NR NR 71%

Burke et al (2001)45 14 18 months NR 79% NR

Zinicola et al (2003)46 38 42 months NR NR 82%

*Values are percentages of successful procedures as a proportion of total number of procedures for each approach.
NR, not recorded; PVF, pouch vaginal fistula.

Table 1 Results of Abdominal Salvage Procedures for Failing IPAA

Reference (Year) N

Length of

Follow-Up

(Median or Mean)

Success

(%)

Morbidity

(%)

Comments on

Functional Outcome/

Quality of Life

Korsgen et al (1996)34 11 31 months 64 NR 27% had acceptable to excellent

function

Sagar et al (1996)33 23 5 years 74 26 94% had fair to excellent

function

Cohen et al (1998)38 24 NR 75 NR 100% were satisfied to very

satisfied with outcome

Fazio et al (1998)25 35 �6 months 86 68 57% had good to excellent

quality of life

43% had poor to fair

quality of life

MacLean et al (2002)29 57 69 months 74 51 >80% had good to excellent

quality of physical health

Baixauli et al (2004)26 101 32 months 70 NR NR

Dehni et al (2005)21 45 31 months 93 37 67% had good to excellent function

33% had poor to acceptable function

Tekkis et al (2006)17 112 46 months 79 NR >95% were continent

IPAA, ileal pouch anal anastomosis; NR, not recorded.
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with the gracilis muscle and transposition of the rectus
abdominis muscle have been reported with promise,
long-term follow-up is lacking.13 An endoanal ileal
advancement flap or transvaginal closure is most often
employed for this approach.13,23,37 Some authors have
reported high success rates and advocate the former
technique, asserting more successful closure of the
internal intestinal fistulous opening because of higher
pouch versus vaginal pressures.40

The advantage of the transvaginal technique,
however, is that it avoids potential dilation of or injury
to the sphincter complex and is technically simple with
direct access to the fistula. The patient is placed in the
lithotomy position, and an inverted T incision is made
in the midline posterior vaginal wall, with the horizon-
tal limb at the junction of the perineal skin with the
posterior vagina. Two full-thickness lateral flaps are
then created after dissection of the vagina from the anal
canal and ileal pouch on each side. This exposes the
anterior wall of the ileoanal pouch and anastomosis.
The internal opening in the bowel is then excised and
the defect closed transversely with interrupted sutures.
The vaginal flaps are replaced and reapproximated with
interrupted sutures, and a vaginal pack is inserted to
eliminate the dead space and prevent the formation of a
hematoma. After a median follow-up of 18 months,
Burke et al reported success of repair with good func-
tional outcomes in 11 of 14 PVF patients treated
transvaginally. However, 5 of these 11 patients required
more than one attempt to achieve success.45

POUCH DYSFUNCTION

Pouch dysfunction is characterized by increased bowel
frequency with small-volume stools, difficulty with evac-
uation, urgency, and incontinence. These can be a result
of mechanical outflow obstruction, insufficient reservoir
capacity, or anal sphincter dysfunction. There is a
paucity of reports on salvage surgery for anal sphincter
dysfunction, although Thompson and Quigley reported
satisfactory outcomes with anal sphincteroplasty in two
cases.47 Improved selection of patients with careful and
appropriate pre-IPAA evaluation, including a thorough
assessment of anal sphincter function, may help avert
some of these failures.13

There are three main mechanical causes of outflow
obstruction of the pouch: stricture of the ileoanal anas-
tomosis, a long efferent pouch conduit, and the presence
of retained rectum. Anastomotic stenosis may be treated
with anal dilation. More aggressive therapy, for which
there is a report of success, entails transanal excision of
the stricture with distal advancement of the pouch.
However, this approach is difficult and may still warrant
further study.13 Repeated IPAA has been touted as the
procedure of choice for patients with poor pouch function
secondary to long, tortuous strictures refractory to re-
peated dilation and for long exit conduits.25,33,48,49 Long

efferent conduits are associated most often with malpo-
sition and kinking of the distal limb of the S-shaped
reservoir. An early European report described successful
reconstruction by completely mobilizing the pouch and
its efferent limb and shortening the conduit. The reser-
voir was then placed lower in the pelvis in close proximity
to the anus and the ileoanal anastomosis recreated man-
ually.50 This technique has also been used with satisfac-
tory results in larger patient cohorts in this country.48 The
S pouch configuration is rarely used currently, and con-
sequently this complication is not seen commonly.

With the increasing use of stapling in IPAA, the
complication of a retained rectal stump occurs when
distal transection of the rectum during IPAA is too high.
This essentially results in persistent symptoms of proc-
titis, primarily bleeding, burning, and urgency with
evacuation difficulty. Given that the goal of restorative
proctocolectomy is to excise all tissue at risk for disease, a
retained rectal stump basically represents an inadequate
resection—an errant, inadvertent ileorectal anastomosis
(IRA). Although local therapy such as steroids may
provide relief, long-term resolution of this complication
necessitates disconnection of the IRA, excision of re-
tained rectal tissue and mucosectomy, and manual cre-
ation of an IPAA at the dentate line.33,51,52 Although
this can occasionally be performed transanally, most
patients require the abdominoanal approach as described
earlier.13 In a study by Tulchinsky et al, 22 of 25 patients
with a retained rectal stump underwent abdominoanal
salvage with success in 15 patients (68%). Although
these patients benefited with a marked improvement in
pouch function and quality of life, the overall success
rate of this corrective surgery was notably lower than the
general reported success rate for first-time IPAA in the
literature,52 which can be as high as �95%. Moreover,
the patients were subjected to another major operation,
not to mention a risk of malignant transformation in the
remnant rectal tissue.53 This underscores the importance
of creating a true ileoanal anastomosis at the index
IPAA, whether by a stapled or hand-sewn technique.
In spite of the popularity of the stapled anastomosis,
proficiency at both methods is paramount, especially as
in some patients, particularly those with a narrow pelvis,
the conditions or anatomy may not permit accurate
dissection at the anorectal junction and correct applica-
tion of a transverse stapler at this distal level.52

INSUFFICIENT POUCH VOLUME

Adequate reservoir compliance and volume are major
determinants of postoperative bowel function. An in-
verse relationship between pouch compliance or volume
and stool frequency has been well established. Accord-
ingly, high stool frequency, with or without urge incon-
tinence, may result when pouch capacity or compliance
or both are insufficient. These reservoir parameters
should be evaluated with contrast imaging and balloon
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volumetry to gauge urge and the maximum tolerable
pouch volume.1,54

Should medical measures fail to provide a tenable
level of bowel function, the pouch may need surgical
augmentation using the abdominal salvage approaches
described previously (see Fig. 1). If not technically
prohibitive, a more conservative approach to pouch
remodeling than the aforementioned types of reservoir
enlargement would simply involve the addition of an
immediately proximal loop of ileum to the superior
portion of the pouch. Because J reservoirs are currently
more commonly used, the pouch may be converted to the
triple-limbed W pouch for increased capacity, which
has, in some studies, been shown to improve 24-hour
evacuations and decrease nocturnal stool frequency.1,55

EXCISION FOR POUCH FAILURE

When repeated local surgery or an abdominal procedure
or both do not provide clinical improvement, the only
remaining surgical options are pouch excision with end
ileostomy or conversion to continent ileostomy56,57 or a
proximal defunctioning stoma without pouch excision.
The prospect of continence with a Kock ileostomy is
attractive. However, before embarking on such an en-
deavor, this alternative should be carefully considered
and the patient adequately counseled, given its potential
to compound the morbidity of the pouch excision
procedure itself, which is no small undertaking and has
its own complications. Karoui and colleagues studied 68
patients who underwent pouch excision after failed
IPAA.58 The mortality rate was 1.4%, and overall
morbidity rate was 62%. Long-term complications
were significantly more common than short-term prob-
lems. Hospital readmission at 1 year was 38% and
increased by 20% at 5 years after surgery. Almost three
quarters of all patients readmitted for a late complication
required reoperation. Interestingly, over half of the
reoperations after pouch excision were related to delayed
healing of the perineal wound, that is, a persistent
perineal sinus. Unlike perineal wound healing after total
proctocolectomy without IPAA, delayed pouch excision
healing was not associated with age, gender, indication
for excision, or final histologic diagnosis.

Many perineal wounds can be treated locally with
procedures such as curettage alone; however, some
patients require more involved surgery, including muscle
flaps. In a study already referenced,58 some nonhealing
perineal wounds were treated using a gracilis muscle flap
with a reported success rate of 74%. Similarly, in a study
of 15 patients with IBD and delayed postoperative
perineal wound healing, Ryan reported healing in
80% after gracilis muscle transposition.59 Rius et al
have likewise enjoyed success with the gracilis flap.60

The use of the rectus abdominis flap or omentoplasty in
this clinical situation have been promising, but larger
studies are needed to draw valid conclusions.

CROHN’S DISEASE
Even though surgery is not curative for CD, it is often
emergently necessary for complications of the disease,
such as perforation or bowel obstruction, and electively
for management of medically refractory symptoms or
complications of the disease. More than 75% and up to
90% of patients with CD require surgery in their life-
time. After first resection, the reoperation rate is �40 to
50% at 10 to 15 years, with some reporting repeated
surgery in as many as 76% of patients at 10 years after the
primary surgery.61–63

Postoperative Recurrence

When CD recurs or relapses postoperatively and fre-
quently requires reoperation, the interventions generally
consist of additional bowel resections, stricturoplasty, or
both, similar to that performed in the index surgery.
Synchronous procedures, such as abscess drainage, may
be required in more complicated cases. CD patients
undergoing their first and second reoperations have
similar outcomes to those undergoing their primary
resection. However, it has been reported that patients
requiring multiple reoperations are more likely to need a
permanent ileostomy eventually and have a greater
tendency to experience early clinical recurrence.64 Given
that 33 to 90% of CD patients will need an operation
and that 22 to 33% will require more than two resections,
the development of short bowel syndrome presents a
major challenge.65,66 A bowel-sparing policy has thus
been advocated in the surgical management of CD. In
addition, the liberal use of aggressive immune modifying
drugs such as 6-mercaptopurine and infliximab should
be considered in these patients to induce and maintain
clinical remission of CD and minimize the risk of
another surgical procedure.2,67

Several factors have been examined to assess their
role in predicting postoperative CD recurrence. Recur-
rence rates have proved to be unaffected by increased
length of resection68 or by the presence of microscopic
disease in the resection margins.69,70 Pennington and
coauthors demonstrated no statistically significant dif-
ference in clinical or suture line recurrence or the need
for reoperation between patients with microscopic CD
in the resection margins and those whose margins were
microscopically normal.69 A large, controlled trial of
patients undergoing ileocolic resection for CD con-
firmed these findings.70

The association between CD recurrence and the
technique used in constructing the surgical anastomosis
after resection has also been studied. The literature ap-
pears to favor functional end-to-end stapled anastomosis
over its hand-sewn counterpart, with trends of lower
recurrence and complication rates in the former.71–73

Munoz-Juarez and associates, in their case-control com-
parison of wide-lumen (functional end-to-end) stapled
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versus sutured anastomosis, demonstrated a lower reop-
eration rate in the stapled anastomosis group.73 Interest-
ingly, a more recent report suggested a trend toward lower
clinical and surgical recurrence rates with a side-to-side
rather than end-to-side anastomosis configuration, re-
gardless of stapled or hand-sewn technique.74

CD patients have been classified in the literature
as aggressive and perforating (or fistulizing) versus more
indolent and nonperforating (or fibrostenotic) pheno-
types. The effect of both CD phenotypes on postoper-
ative recurrence has been investigated. Although some
studies have shown a significantly decreased time to
recurrence and increased risk for reoperation, especially
in the first 2 years after surgery, in patients with
perforating as opposed to nonperforating disease,75 other
studies have not confirmed these observations.76–78

Smoking has been well documented in the liter-
ature to be a risk factor for postoperative recurrence of
CD.62 Furthermore, a group at Stanford University
showed that current smokers were more likely to have
undergone up to three reoperations for CD at any site
and one reoperation for ileocecal CD than patients who
quit smoking.79 In contrast, a study of 91 patients who
had undergone segmental colonic resection, a third of
whom also underwent reoperation, showed a longer
reresection-free interval for smokers in the first 4 post-
operative years. This advantage, however, did not carry
over after 5 years.65

Several other clinical parameters have been asso-
ciated with aggressive CD after the primary surgery.
One study identified female gender and a history of
perianal disease as being independently associated with
an increased risk for reresection.65 Perianal disease was
also cited as an independent risk factor for postoperative
recurrence, along with IRA and segmental resection, in a
comparison study of IRA, segmental resection, and
colectomy or proctocolectomy with ileostomy.80 Borley

et al demonstrated that, relative to ileocolic or colic CD,
ileal disease was an independent risk factor for recur-
rence and reoperation.81 Another study revealed an
independent association of ileocecal resection with de-
creased risk for reoperation. Four other parameters were
associated with an increased risk for relaparotomy: young
age at onset of disease, prior stricturoplasty, enterocuta-
neous fistula, and jejunal involvement.82 Keh et al also
demonstrated that jejunal CD is associated with an
increased early risk of reoperation (relative to ileocecal
disease case controls). This observation, however, was
not borne out for patients who developed long-term
recurrences, as the difference in reoperation rate for
jejunal and ileocecal CD at 10 years was not as notable
as it was 3 and 5 years postoperatively.63

Surgery for Recurrent Small Bowel

Crohn’s Disease

Although recurrent CD of the small bowel can be
treated with resection, stricturoplasty is preferable
when the postoperative recurrence is fibrostenotic. As
with primary surgery, both operations may be needed in
the same patient at the same operation. Given the
tendency to practice ‘‘bowel economy,’’ stricturoplasty
has a particularly important application in recurrent
disease, especially in patients who have already had
multiple or significant prior resections or have diffuse
recurrent disease, or both.

Most commonly, a Heineke-Mikulicz (HM)
type of stricturoplasty is performed for short (� 6 cm)
strictures and a Finney-type stricturoplasty used for
longer strictures (see Fig. 2).83,84 The Jaboulay proce-
dure can also be considered. Although HM strictur-
oplasty is more frequently used in CD patients, a meta-
analysis of stricturoplasty for CD reported a lower rate
of reoperative surgery when a Finney procedure was

Figure 2 Types of stricturoplasty. (A) Heineke-Mikulicz. (B) Finney. (C) Jaboulay. (D) Side-to-side isoperistaltic stricturoplasty.
(i) Diseased bowel looped together isoperistaltically. (ii) Completed enteroenterostomy. (Adapted from Kumar and Alexander-Williams83

and Tichansky et al.84)
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used.84 Five-year cumulative reoperative rates after
stricturoplasty for CD have ranged from 22 to
45%.85–87 Moreover, several studies have revealed a
rate of restricture at prior stricturoplasty sites of 5 to
9%, increasing to as high as 14% in series with signifi-
cantly longer follow-up.85–89 Long stricturoplasty
(> 20 cm) is an alternative to resection and has been
reported to have postoperative complication and dis-
ease-free rates comparable to those of short stricturo-
plasty.90 Side-to-side isoperistaltic stricturoplasty has
been shown to be feasible for long strictures in the
setting of CD.91 Some studies report success with
stricturoplasty to treat stenotic recurrence at the ileo-
colonic anastomosis.92,93 It appears, however, that the
incidence of recurrence at an ileocolonic stricturoplasty
site is relatively high, especially in studies with longer
follow-up.84,93

Surgery for Recurrent Colorectal

Crohn’s Disease

Up until the past 15 years, the traditional surgical
approach for a patient with segmental colonic CD had
been full abdominal colectomy with IRA. Segmental
resection has assumed an ever increasing role in the
management of these patients. A study comparing seg-
mental resection and subtotal colectomy with anastomo-
sis for Crohn’s colitis demonstrated no difference in
reresection rate between the two procedures. However,
patients with segmental resection had better sympto-
matic outcomes and anorectal function.94 Surgical treat-
ment of colonic recurrence of CD often entails further
resection in patients who have had a prior segmental
resection or colectomy with IRA. In some cases, espe-
cially when the rectum develops severe disease, a perma-
nent stoma may be needed, and the rectum itself may
require resection.

Cattan and colleagues reported an 86% probabil-
ity of rectal preservation at 5 and 10 years after IRA, in
spite of a high clinical recurrence rate of 58% and 83% at
5 and 10 years, respectively. Crohn’s patients with
extraintestinal manifestations had an increased risk of
recurrence as well as a lower chance of rectal preserva-
tion. Both recurrence and rectal preservation failure rates
were shown to be decreased by the administration of 5-
aminosalicylic acid products after ileorectal anastomo-
sis.95 Surprisingly, several patients in this study who had
to undergo proctectomy eventually had an IPAA, despite
the fact that CD is a relative contraindication to
IPAA.2,96 Unfortunately, the outcome of IPAA in this
subgroup of patients was not reported. Some authors,
however, believe that IPAA may be considered in
selected CD patients with no ileal and no anal or
perianal involvement.97 Even in these patients, the
pouch complication rate is nearly three times that of
patients who have IPAA for UC,98 and at least half of

the pouches fail at 10 years.96,98 The pouch failure and
excision rate was higher for patients whose CD was
diagnosed after IPAA as a result of postoperative com-
plications.98 However, the functional outcomes of the
patients whose pouches survived were similar to those of
patients with successful IRA.98 The exact role that
IPAA plays in the surgical treatment of patients with
CD remains undefined.

Laparoscopy in Crohn’s Disease

The use of laparoscopy in CD has become increasingly
popular. Long-term outcome after laparoscopic ileocolic
resection for CD has not been shown to be statistically
different from that after open resection.99 Although
some studies suggest that there may be a lower incidence
of SBO and even surgical recurrence rates in patients
who have undergone laparoscopy,100,101 other series have
not confirmed these trends.99 A meta-analysis of trials
comparing laparoscopic and open resection in CD has
supported a decreased rate of SBO and need for reop-
eration after laparoscopy.101 Although these data are
favorable, caution must be used in their interpretation, as
there is probably some degree of bias due to selection of
patients for laparoscopic surgery.

The decreased rates of postlaparoscopy SBO have
implications for the technical difficulty of reoperation.
Laparoscopy has been shown to result in fewer adhesions
than open surgery in some experimental animal models
and clinical studies.102 Some groups have found laparo-
scopy to be a feasible alternative in the elective surgical
management of selected patients (no complex fistula or
multiple lesions and no history of more than two
operations) with recurrent CD.103 Although the role of
laparoscopy in CD is still evolving, the literature thus far
has shown much promise.
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