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Abstract
Background Crohn’s disease (CD) patients after ileal anal pouch anastomosis (IPAA) are subject to CD recurrence, septic
complications, and pouch failure. The aim of this study was to compare long-term outcomes of index and redo IPAA for CD.
Methods Patients who underwent index and redo IPAA with a diagnosis of CD colitis were identified from a prospectively
maintained IPAA database. Charts were reviewed to determine complications and pouch failure rates after index and redo IPAA.
Long-term pouch survival and quality of life (QoL) were compared between index and redo IPAAs.
Results There were 305 patients, 253 with an index IPAA and 52 having a redo IPAA. Their median ages were 33 years (index
IPAA) and 32 years (redo IPAA) (p = 0.91); there were 47% and 53% men in each group, respectively (p = 0.54). Pouch salvage
with redo IPAAwas possible in 75% of redo pouches. Biologic agents were given in 8% of index IPAA and 34% redo IPAA
patients (p < 0.01). Cumulative KaplanMeier 5-year pouch survival was 80% vs. 60% in index and redo IPAA (p < 0.0001), at 10
years 74% vs. 38%, respectively (p < 0.0001). When queried, 78% who underwent redo pouch surgery would have it again and
86% would recommend this surgery to others.
Conclusion IPAA can be offered to selected patients with isolated colonic CD. Failure in this group of patients is related mainly to
recurrent CD, not surgical complications. Redo IPAA is a realistic option for salvage in certain patients with failed index IPAA.
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Introduction

Ileal pouch anal anastomosis (IPAA) has become the gold
standard procedure for patients with ulcerative colitis (UC)
and familial adenomatous polyposis (FAP). In selected pa-
tients that develop pouch failure related to fistula, pouch mal-
position or other selected conditions, a redo pouch may be
offered with acceptable results [1].

Typically, patients with Crohn’s disease (CD) are not con-
sidered for IPAA [2]. However, an ileal pouch anal anastomo-
sis (IPAA) can be safe and feasible in highly selected patients
with CD limited to the large intestine only [3–6]. Our

institution found that patients who were highly motivated to
avoid a permanent stoma with known preoperative CD had a
10-year pouch retention rate of 71%, median of 7 bowel
movements daily, and similar functional results compared to
our patients with UC and FAP [5].

There are some patients with CD who develop IPAA prob-
lems where a redo pouch would be feasible [6, 7]. There is
little data to guide counseling decisions regarding results of
redo IPAA for CD patients. The aim of this study was to
compare the outcomes of index and redo IPAA for patients
with CD and estimate if redo IPAA is a safe and feasible
option for CD patients.

Methods

After Institutional Review Board Committee approval, a pro-
spectively maintained pouch database was queried. All pa-
tients who underwent IPAA surgery (index or redo) in the
Department of Colon and Rectal Surgery (Cleveland, Ohio)
with a diagnosis of CD colitis between 1983 and 2015 were
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included in this study. Patients were divided into 2 groups:
index and redo IPAA (redo IPAAwas through transabdominal
access). Patients with FAP and cancer were excluded.

CD diagnosis was classified into intentional (clinical symp-
toms preoperatively), incidental (clinical presentation
suspecting UC or IC undergoing IPAA with diagnosis
converting to CD on the basis of postoperative histopathology
of colon and rectum), and delayed (clinical symptoms and
endoscopic findings which develop over time after resection
of colon and rectum and creation of index IPAA for presum-
able diagnosis of UC) [8–10]. Delayed CD diagnosis was not
made within first 3 months after ileostomy reversal in order to
avoid labeling patients with CD who instead developed post-
operative technical complications. Thus, patients were diag-
nosed with CD either intentionally, incidentally or had a con-
version of their preoperative diagnosis of UC or IC to CD after
construction of index or redo IPAA.

Baseline demographic data was obtained retrospectively
from medical records including age at CD diagnosis, age at
index IPAA, time to redo IPAA after index IPAA, preoperative
body mass index (BMI), American Society of Anesthesiology
(ASA) class, hemoglobin levels, preoperative diagnosis before
index and redo IPAA, conversion of clinical diagnosis over
time, and perioperative medical treatment. Intraoperative de-
tails analyzed included index pouch configuration (J/S), anas-
tomosis type (handsewn/stapled), estimated blood loss, dura-
tion of surgery, and length of hospital stay.

The primary outcome was pouch failure in index and redo
IPAA. Secondary outcomes were pouch function and quality
of life (QoL) after index and redo IPAAs. Pouch failure was
defined as either pouch excision with end ileostomy or per-
manent pouch diversion. Pouch retention rates were analyzed
by cumulative Kaplan Meier pouch survival analysis at 1-, 3-,
5-, and 10-year follow-up.

Criteria for redo IPAA in CD

At the time of index pouch, there was minimal perianal dis-
ease and no small bowel involvement. Multiple perianal ab-
scesses and fistulas or extensive perianal disease, were con-
sidered a contraindication for redo procedure. Redo IPAAwas
offered to patients with the diagnosis of CD colitis, who de-
veloped isolated pouch-targeted/vaginal fistulas, anastomotic
leaks, pelvic sepsis, and pouch dysfunction, which were an-
ticipated to be related to technical issue at the primary pouch
formation. Isolated anal fistulas located in the anal transition
zone (ATZ) were thought to be most likely related to CD and
were considered for redo pouch if there was a single tract,
there was no evidence of sepsis, and there was minimal in-
flammation at the ATZ. A redo pouch was considered feasible
if on pouchoscopy pelvic pouch mucosa was unremarkable
and CD of the pouch, active small bowel as well as extensive
perianal disease were excluded. Patients were not considered

candidates for redo IPAA if CD recurred in the prepouch ile-
um or the body of the pouch.

Technique

Redo IPAA was defined as anastomotic disconnection with
IPAA reconstruction with either the revised/repaired original
pouch or after creation of new ileal pouch. All redo IPAAs
were performed in three stages including initial diverting loop
ileostomy, redo procedure, and ileostomy closure.

We compared the operative technique of index and redo
IPAA in CD such as creation of new or salvage of old pouch,
rates of mucosectomy and stapled redo IPAAs, new pouch
configuration, conversion of index pouch configuration from
S to J and vice versa, and duration of surgery.

Postoperative complications were compared between the
groups including anastomotic leak, pelvic sepsis, fistulas,
stricture, pouchitis, and wound infection. We also studied me-
dian time to fistula development and its location. Patients had
multiple complications during follow-up; thus, summation of
each complication exceeds total overall number.

The Cleveland Clinic Pelvic Pouch Questionnaire
(CGQoL), a self-administered, validated questionnaire, was
used to assess function and QoL after IPAA at the most recent
follow-up [11]. Questionnaires included questions to address
bowel frequency (number of bowel movements per 24 h),
stool seepage (soiling during the day or night), dietary, social,
work, and sexual, restrictions [11, 12].

Patients were followed with pouch endoscopy every 1–2
years. During endoscopy, biopsies were obtained of the pouch
body, afferent limb, and ATZ. After IPAA, pouch dysfunction
was evaluated with an exam under anesthesia, pouchoscopy,
radiologic testing (gastrograffin enemas, CT enterography, and
magnetic resonance imaging), and histopathologic analysis. All
information was compiled to elicit reasons for IPAA failure.

Statistical methods

The time periods were compared with respect to categorical
variables using chi-square or Fisher’s exact tests. Comparisons
with respect to quantitative variables were performed using the
Kruskal-Wallis test, of which theWilcoxon rank sum test was a
subset for pairwise group comparisons. The likelihood of
follow-up complications, including pouch failure, was estimat-
ed using the Kaplan-Meier method, and comparisons among
time periods and other univariable analyses for complications
were assessed using log rank tests. Quality of life endpoints
was analyzed with respect to most recent measurements, but
also at 1-, 5-, and 10-year time points. Multivariable Cox re-
gression models were constructed for pouch failure for the
entire analysis population, and also for the individual time
periods. Analyses were performed using R version 2.15.1
(www.r-project.org).
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Results

From 1983 to 2015, out of 4592 ileal pouches identified in the
database a total of 305 patients underwent IPAA for CD coli-
tis: 253 patients had an index IPAA and 52—redo IPAA. The
redo IPAA group consisted of patients who underwent index
IPAA at our institution and required revision/redo, as well as
patients referred from outside units for redo pouch surgery.
Groups were similar in terms of age, gender, BMI, and preop-
erative disease duration. At the time of index and redo IPAA,
median ages were 33 and 32 years (p = 0.91), respectively
(Table 1). The median age at index IPAA surgery for those
who had redo IPAAwas 28 (11–51) years. The median time to
redo IPAA after index IPAAwas 6 (0.4–24.3) years. Median
follow-up was 8.7 (3.7–30.4) in index and 2.2 (0.5–24) years
in the redo group, respectively (p < 0.01).

A total of 29 (56%) patients in the redo IPAA compared to
63 (25%) patients in index IPAA (p < 0.0001) group

underwent intentional IPAA for CD. Delayed CD was
established in 23 (44%) in the redo cohort compared to 58
(23%) patients in the index IPAA cohort (p < 0.001).
Incidental CD was noted in 132 (52%) patients in index
IPAA group.

Reasons for redo IPAA were fistulas—26 (53%)(pouch-
vaginal fistula—17, pouch-perineal fistula—5, abdominal
wall fistulas—4), anastomotic leak—9 (17%), pelvic
abscess—4 (7.5%), pouch dysfunction—6 (9.4%),
stricture—7 (13.2%). Out of these, 14 (27%) patients had a
combination of problems that led to redo pouch.

Patients from the redo group underwent treatment with
biologic medications more frequently than in index IPAA
(18 (34%) vs. 21 (8%), p < 0.0001)). In the redo group, 7
patients received biologics before redo IPAA for presumed
CD relapse, aiming to salvage index pouch, while the rest
were treated after redo IPAA. In the index group, biologics
were given before pouch creation.

Table 1 Baseline demographic
and intraoperative details of IPAA
surgery

Variable Index IPAA

253 (83)

Redo IPAA

52 (17)

p value

Age at surgery, years old 33 (14–74) 32 (15–85) 0.91

Gender, male 119 (47) 28 (53) 0.54

Body mass index, kg/k2 24 (15–49) 22 (17–35) 0.26

Duration of disease, years 8 (0.2–34) 9 (0.3–39) 0.39

ASA score 0.03

1 5 (2) –

2 228 (90) 36 (69)

3 20 (8) 16 (31)

Diagnosis* 0.04

Ulcerative colitis 79 (31) 13 (25)

Indeterminate colitis 38 (15) 10 (19)

Crohn’s disease 136 (54) 29 (56) 0.70

Intentional 63 (25) 29 (54) 0.0001

Incidental 132 (52) –

Delayed 58 (23) 23 (46) 0.0001

Preoperative hemoglobin, mg/dL 12 (5–16) 11.5 (8.4–16) 0.31

Biologics usage 21 (8) 18 (34) 0.001

Pouch configuration 0.36

J-Pouch 220 (87) 43 (82)

S-Pouch 33 (13) 9 (18)

IPAA anastomosis type < 0.001

Stapled 187 (74) 17 (33)

Handsewn 66 (26) 35 (67)

Estimated blood loss, mls 212 (25–1050) 250 (60–950) 0.85

Duration of surgery, hours 3 (1.2–6.8) 3.4 (1.4–7.2) 0.30

Length of hospital stay, days 7 (5–31) 7 (4.7–41) 0.92

Significant p values are in italics

IPAA ileal pouch anal anastomosis, ASA American Anesthesia Society

*Diagnosis based on specimen evaluation
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Redo IPAAwas associated with longer operative time and
higher estimated blood loss when compared to index IPAA
patients. In index IPAA, a two-staged IPAAwas performed in
137 (54%) and three-staged in 116 (46%) cases. J pouch con-
figuration was utilized in over 80% of patients in index and
redo pouch surgery. In the redo group, the original pouch was
repaired and preserved in 40 (75%) patients, while the rest 12
(25%) had excision of an old and creation of new ileal pouch.
Stapled IPAA was utilized in 164 (74%) within the index
IPAA cohort and in 14 (33%) patients in the redo cohort, while
mucosectomy in 66 (26%) and 36 (67%) in the index and redo
groups, respectively (p < 0.001) (Table 1).

Rates of anastomotic separation, pelvic sepsis, fistulas,
anastomotic strictures, and pouchitis were comparable be-
tween groups (Table 2). Fistulas were the most prevalent com-
plication after ileostomy reversal in both groups. The median
time to development of fistula was 1.5 (0.2–1.8) and 1.3 (0.5–
2) years in the index IPAA and redo groups, respectively (p =
0.59). There were no differences noted in fistula locations in
relation to ileal pouch between the index and redo pouch
groups: cryptoglandular—46 (18%) vs. 2 (4%), p = 0.13; anas-
tomosis site—15 (6%) vs. 3 (6%), p = 0.93; pouch body—7
(3%) vs.1 (2%), p = 0.71; presacral fistulas—9 (3%) vs. 0, p =
0.16, pouch-vaginal—6 (2%) vs. 4 (7%), p = 0.05.

As expected, pouch failure rate was higher after redo than
index IPAA: 24 (45%) vs. 72 (28%), p < 0.001. The cumulative
5-year pouch survival after index and redo IPAAwere 79% vs.
60%, p = 0.001, at 10 years—74% vs. 38%, p = 0.001, respec-
tively (Table 2, Fig. 1). Both index and redo IPAA failures were
related to CD recurrence in 31 (43%) vs. 15 (62%), p = 0.09.
Other reasons for pouch failure were anastomotic separation,
pelvic sepsis, recurrent IPAA strictures, pouchitis, and pouch
dysfunction (Table 2), which were similar between the groups.
Patients which developed pouch-targeted fistulas had signifi-
cantly lower rates of redo IPAA retention vs. index IPAA at 5
and 10 years (40% (14%–65%) vs. 72% (48%–87%), at 5 years
after redo and index IPAA and 13% (8%–43%) vs. 53% (27%–
73%) at 10 years after redo and index IPAA).

Seepage rate was better in index compared to redo pouches
(35% vs. 41%, p = 0.56), and similar during nighttime (43%
vs. 46% in index and redo groups, p = 0.80) (Table 3). Stool
frequency was similar between groups: 7.5 ± 4.4 in index and
6.1 ± 3.6 in redo groups (p = 0.10). The median overall
CGQoL scores were 0.8 (0.6–1) and 0.7 (0.4–1) in the index
and redo IPAA groups, respectively (p = 0.62). The vast ma-
jority of patients reported that they would be willing to under-
go surgery again (220 (87%) vs. 40 (78%) in index vs. redo
groups, p = 0.18). Patients rated their satisfaction with surgery
after index and redo IPAA as 7 (3–9) and 6 (3–9) (p = 0.36).

Univariate logistic regression analysis identified fistula as a
significant factor for pouch failure in the index and redo
groups (Table 4). The stepwise Cox proportional hazard ratio
analysis demonstrated redo surgery as significant factor

leading pouch failure, as well as postoperatively developed
pelvic sepsis, pouch-targeted fistula and younger age at sur-
gery (Table 5). Subsequent models for index and redo IPAA
demonstrated fistula, pelvic sepsis, and younger age at surgery
to increase risk of pouch failure. Multivariate subanalysis did
not identify statistically significant factors leading to redo
pouch failure, probably due to low number of patients and
pouch failure events (Table 5).

Discussion

Constructing a pelvic pouch for patients with CD would be
considered a contraindication by the majority of surgeons.
Even fewer surgeons would perform a redo pouch in a patient
with CD. However, our group showed acceptable outcomes
after IPAA when performed for preoperatively known CD
[1–4].

Table 2 Postoperative complications between groups

Variable Index IPAA
n = 253

Redo IPAA
n = 52

p value

Complications

Anastomotic separation 23 (9) 3 (6) 0.59

Pelvic sepsis 38 (15) 9 (17) 0.68

Anastomotic stricture 61 (24) 10 (19) 0.45

Fistula 91 (36) 16 (31) 0.47

Hemorrhage 11 (4.3) 1 (2) 0.70

Wound infection 18 (7) 4 (8) 0.77

Pouchitis 96 (38) 20 (39) 0.91

Pouch failure 72 (28) 24 (46) 0.01

Reasons for pouch failure 0.58
Fistula 32 (45) 11 (52)

Anastomotic separation 6 (8) 1 (5)

Pelvic sepsis 5 (7) 2 (9)

IPAA stricture 6 (8) 1 (5)

Pouch dysfunction 6 (8) 4 (19)

Pouchitis 16 (22) 2 (9)

Kaplan-Meier pouch survival rates

Year 0.001
1 96 (93–98) 88 (74–94)

5 80 (73–84) 60 (41–74)

10 74 (67–79) 38 (20–56)

Diagnosis* 0.21
Ulcerative colitis 65 (53–76) 37 (9–66)

Indeterminate colitis 77 (59–88) 54 (18–80)

Crohn’s disease 78 (69–85) 33 (9–59)

Significant p values are in italics. Patients had multiple complications
during follow-up thus summation of each complication prevalence ex-
ceeds total overall number

*Histopathological diagnosis
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In this study, we investigated if pouch failure after IPPA
mandates a permanent ileostomy or if a redo pouch procedure
is a safe and feasible alternative. In this patients’ cohort, pouch
failure occurred in 72 (28%) cases after index pouch proce-
dure and in 24 (45%) cases after redo pouch (p < 0.001) with
median follow-up of 8 and 3 years, respectively. Although
Kaplan-Meier 5- and 10-year pouch survival rates were sig-
nificantly better in index compared to redo pouch: 79% vs.
60%, p = 0.001 and 74% vs. 38%, p = 0.001, this data supports
the idea of having an opportunity to avoid a permanent
ileostomy even if index pouch failed. Fazio et al. reported that

87% patients with CD during median follow-up of 84 months
would retain functional ileal pouch [4]. Melton et al. reported
that 71% patients with CD would retain functional ileal pouch
at 10-year follow-up, and 85% if performed intentionally for
preoperatively known CD, 87% if CD discovered incidentally
based on pathology results, and 53% if CD diagnosed in de-
layed setting [3].

After both index and redo pouch surgeries, IPAA-related
complications such as anastomosis dehiscence and pelvic sep-
sis were less prevalent than pouch-targeted fistulas, pouchitis,
and strictures, which probably were related to CD relapse.
Rates of postoperative complications in both index and redo
groups correlate with previously reported postoperative mor-
bidity rates by Melton et al. which were pouchitis (54%),
fistulous disease (35%, including pouch-vaginal fistula
(24%) and perianal fistula (25%)), and IPAA strictures
(24%) [3].

Redo pouch surgery is associated with higher chances of
pouch failure based on our multivariate analysis.
Postoperative pelvic sepsis, pouch targeted fistula and younger
age at surgery are significant factors associated with pouch
failure among CD patients. In the literature, factors associated
with IPAA failure in CD were delayed CD diagnosis, pouch-
vaginal fistula, postoperative pelvic sepsis, active smoking, se-
ropositive anti-Saccharomyces cerevisiae IgA (ASCA), family
history of CD, and longer time of having IPAA, what corre-
sponds with our results [8, 10, 13]. Patients with delayed CD
diagnosis seem to be predisposed to later small bowel involve-
ment, more severe ongoing disease, leading to CD of the ileal
pouch [3]. In this series, neither intentional nor delayed CD

Table 3 Quality of life and
functional outcomes between
groups

Variable Index IPAA

(n = 253)

Redo IPAA

(n = 52)

p value

Overall CGQoL score 0.8 (0.6–1) 0.7 (0.4–1) 0.62

Quality of health 8 (6–10) 7 (2–10) 0.91

Energy level 7 (6–10) 8 (2–10) 0.13

Quality of life 8 (6–10) 8 (3–10) 0.85

Dietary restriction 99 (39) 21 (41) 0.85

Social restriction 61 (24) 12 (24) 0.98

Work restriction 63 (25) 14 (28) 0.81

Sexual restriction 68 (27) 11 (21) 0.49

Would undergo surgery again 220 (87) 40 (78) 0.18

Would recommend surgery 235 (93) 45 (86) 0.22

Satisfaction with the surgery 7 (3–9) 6 (3–9) 0.36

Number of bowel movements 7 (5–25) 5 (3–16) 0.10

Number of bowel movements per day 6 (3–8) 4 (2–12) 0.02

Number of bowel movements per night 2 (1–9) 2 (1–4) 0.74

Seepage during the day 88 (35) 21 (41) 0.56

Seepage during the night 109 (43) 23 (45) 0.80

Significant p values are in italics

Fig. 1 Kaplan-Meier pouch survival curves
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diagnosis was significantly associated with redo pouch failure
in stepwise regression analysis, what could be related to a low
number of patients.

Patients in the redo group underwent treatment with bio-
logic medications more frequently than in index IPAA patients
(18 (34%) vs. 21 (8%), p < 0.0001)). Seven patients (11%) in
the redo group received biologics before redo pouch aiming to

salvage the pouch, but ultimately underwent redo IPAA.
Eleven patients (19%) in the redo group received biologics
therapy after redo surgery to salvage their redo pouches and
7 (13%) patients out of those failed redo pouch as well as
ended with a permanent stoma. Our series lack statistical pow-
er to provide answers whether perioperative use of biologics
might prolong time to redo pouch or salvage a failing ileal

Table 5 Stepwise Cox regression
model for pouch failure Variable Parameter estimate Standard error Hazard ratios p value

Stepwise Cox regression model for pouch failure among all patients

Redo surgery 1.1842 0.2866 3.268 (1.864–5.732) < 0.001

Anastomotic separation 0.8076 0.3634 2.242 (1.100–4.571) 0.026

Fistula in follow-up 0.5978 0.2329 1.818 (1.152–2.870) 0.01

Sepsis in follow-up 0.8322 (0.2957) 2.342 (1.273–4.307) 0.006

Age at surgery − 0.0260 0.0106 0.974 (0.954–0.995) 0.01

Cox regression model for index pouch failure in CD

Fistula 1.2477 (0.2749) 3.482 (2.032–5.969) 0.001

Sepsis 1.0098 (0.3224) 2.745 (1.459–5.164) 0.002

Anastomotic separation 0.5916 (0.3809) 1.807 (0.856–3.812) 0.12

Age at surgery − 0.0232 (0.0116) 0.977 (0.955–0.999) 0.04

Cox regression model for redo pouch failure

Pouch configuration (S vs. J) − 1.3206 (0.8244) 0.267 (0.053–1.343) 0.11

Fistula 0.8264 (0.5001) 2.285 (0.857–6.090) 0.10

Age at surgery − 0.0483 (0.0249) 0.953 (0.907–1.000) 0.05

Significant p values are in italics

Table 4 Univariate analysis for
pouch failure Variable Index IPAA p Redo IPAA p

Age at surgery (every 5-year increase) 0.87 (0.78–0.97) 0.001 0.82 (0.65–1.02) 0.08

Gender (male vs. female) 0.77 (0.47–1.26) 0.29 0.63 (0.19–2.08) 0.45

BMI (every 5 kg/m2 increase) 1.05 (0.66–1.68) 0.83 1.08 (0.45–2.55) 0.85

Diagnosis

Crohn’s disease 0.66 (0.41–1.05) 0.08 0.79 (0.33–1.89) 0.60

Ulcerative colitis 1.67 (1.01–2.76) 0.25 1.48 (0.55–3.99) 0.85

Indeterminate colitis 1.22 (0.6–2.49) 0.25 1.07 (0.36–3.21) 0.85

Delayed CD diagnosis (every 1-year increase) 1.01 (0.98–1.05) 0.26 0.99 (0.97–1.02) 0.92

Preoperative hemoglobin (every 1 mg/dL decrease) 0.88 (0.66–1.18) 0.41 0.53 (0.11–2.37) 0.40

Pouch configuration (S vs. J) 0.99 (0.52–1.9) 0.98 0.23 (0.05–1.03) 0.03

Anastomosis type (handsewn vs. stapled) 1.6 (0.95–2.68) 0.08 0.68 (0.25–1.84) 0.45

Length of hospital stay (every 1-day increase) 1.04 (0.98–1.09) 0.12 1.00 (0.93–1.08) 0.87

Anastomotic separation 3.12 (1.67–5.83) 0.001 6.06 (0.73–50.47) 0.06

Anastomotic stricture 0.53 (0.28–0.99) 0.042 0.81 (0.24–2.79) 0.74

Fistula 3.01 (1.88–4.81) 0.001 2.85 (1.1–7.38) 0.02

Obstruction 0.61 (0.31–1.24) 0.17 2.11 (0.61–7.34) 0.23

Sepsis 4 (2.41–6.65) 0.001 1 (0.23–4.37) 1.00

Pouchitis 0.85 (0.53–1.36) 0.50 0.6 (0.14–2.61) 0.49

Hemorrhage 1.2 (0.43–3.29) 0.73 n/a

Significant p values are in italics
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pouch. However, it remains unknown if CD pouch patients
should be offered medical therapy in an effort to delay or
avoid CD-related problems after recovery from surgery.

We did not identify statistical difference in QoL or pouch
function after index and redo IPAAs, although there tended to
be higher QoL restrictions and seepage rates in the redo group.
In spite of higher pads usage, patients in both groups reported
willingness to undergo the same surgery again, especially in
redo group. Despite there was no difference in QoL scores
between the groups, we recognize that patients who undergo
redo pouch surgery with CD are highly motivated patients
willing to undergo multiple reoperations in order to avoid
end ileostomy.

Our results provide evidence which would be of benefit in
preoperative counseling and assist to set realistic goals and
expectations for patients with CD, in particular patients with
CD colitis, who underwent IPAA and pouch failure occurred,
who are willing to understand the risks of redo pouch
procedure.

Patients with CD have acceptable similar rates of postop-
erative complications and functional outcomes after both in-
dex and redo IPAA, however with significantly higher risk of
redo pouch failure within shorter period of time when com-
pared to index IPAA. We strongly feel that patients’ selection
based on a meticulous multidisciplinary preoperative evalua-
tion is the key to success of IPAA for those with CD, and in
particular for redo IPAA.

Limitations of this study are related to the retrospective
design performed within a single institution. The study covers
a very long period of time (1983–2015), which may have led
to heterogeneity and consecutive bias. The volume of redo
IPAA surgery is low, but is even lower for patients with CD
diagnosis, and thus conclusions of this paper comes from a
small number of patients. However, despite these limitations,
our results suggest similar complications and pouch function
after index and redo IPAAs, what suggests that redo IPAA is a
safe option for selected patients with CD but with higher redo
pouch failure rates on the long-term. Such good long-term
results can only be achieved by a specialized interdisciplinary
team of CD/IBD experts at a high-volume surgical center.
Therefore, the external validity and generalizability of the pre-
sented results is highly limited.

Conclusions

In highly selected motivated patients with colorectal CD and
no small bowel disease, a redo IPAA may be a feasible alter-
native to a pouch excision, with acceptable functional out-
come comparable to index pouch procedure. Redo pouch

failure rates are higher compared to index pouch; however,
60% of patients retain a functional redo pouch in situ within
5 years and almost 40% at 10 years.

Author contribution All authors participated in conception and design of
the study, acquisition of data, analysis and interpretation of data, drafting
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