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Abstract

Aim Surgery for ileal pouch–anal anastomosis (IPAA)

has evolved over time, especially since the introduction

of laparoscopy. The aim of this retrospective study was

to report the impact of surgical evolution on outcome

over a period of 25 years.

Method All patients who had IPAA surgery for ulcera-

tive colitis from 1990 to 2015 at the University Hospi-

tals of Leuven were included. Patients were divided into

three period arms (period A 1990–1999; period B

2000–2009; period C 2010–2015). The main outcome

measure was anastomotic leakage.

Results A total of 335 patients (58.8% male) with a

median age of 39 years (interquartile range 32–
49 years) at surgery were included. Median follow-up

was 5 years (interquartile range 2–10 years). Overall

anastomotic leakage (grades A–C) was 14.9%. A signifi-

cant decrease in leakage rate was observed over time

(from 21.4% in period A to 12.1% in period B to 10.0%

in period C; P = 0.04). The defunctioning ileostomy

rate at the time of pouch construction decreased from

91.7% (period A) to 40.3% (period B) to 11.1% (period

C) (P < 0.001). We observed an increase in the use of

laparoscopy (23.9% in period A vs 72.6% in period B, vs

84.4% in period C; P = 0.001) and a shift to a modified

two-stage procedure (4.1% in period A, vs 66.7% in per-

iod C; P < 0.0001). In a monocentric study with some

of the data retrieved retrospectively it was not possible

to account for the impact of preoperative nutritional

status (weight loss, serum albumin level) or disease bur-

den. Other outcome factors were not measured, for

example sexual function and fecundity.

Conclusion A higher rate of laparoscopic IPAA surgery,

together with a shift towards modified two-stage proce-

dures, was associated with a lower leakage rate despite a

reduction in the use of defunctioning ileostomy.
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What does this paper add to the literature?

In our knowledge, this is one of the first studies
describing a 25-year experience of surgery for ileal
pouch–anal anastomosis in a single centre. This paper
describes an evolution of practice with an important
positive impact on postoperative morbidity.

Introduction

Despite improved medical therapy for ulcerative colitis

(UC), about 20% of patients will require surgery [1,2].

Restorative proctocolectomy with ileal pouch–anal anas-
tomosis (IPAA) is often the procedure of choice and

generally results in an acceptable long-term functional

outcome and improved quality of life [3]. However,

postoperative morbidity remains considerable and is

partly influenced by the experience of the surgical team

[4–6].
Considerable changes have occurred in the surgical

management of UC over the last 25 years: a more inte-

grated medical and surgical approach, the implementa-

tion of laparoscopy and an increase in primary pouch

surgery omitting defunctioning ileostomy. Short-term

postoperative complication rates after IPAA vary

between 28% and 58% and ultimate pouch failure
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should be limited (5–15%) [7–9]. Pelvic sepsis, includ-

ing anastomotic leak, is the most serious complication

of IPAA and is one of the main causes of pouch failure.

The objective of this study is to show the evolution

of ileoanal pouch surgery over a 25-year period with

emphasis on minimally invasive approaches, staging of

the procedure and morbidity (anastomotic leakage).

Method

Study cohort

All consecutive patients undergoing a restorative proc-

tocolectomy for UC from 1990 to 2015 at the Univer-

sity Hospital of Leuven (tertiary referral centre) were

identified using an institutionally approved database

(data from 1990 to 2009 were recorded retrospectively,

while data from 2010 to 2016 were recorded prospec-

tively in a dedicated registry). Approval was obtained

from the medical ethical committee. The following

demographic data were analysed: sex, age at diagnosis,

duration of disease before surgery, age at surgery,

smoking status. Details on the surgical procedure

included: indication for surgery, number of stages, pres-

ence of a defunctioning ileostomy, surgical approach

and medication at the time of pouch surgery (or during

the last 3 months prior to surgery), including steroids

(> 20 mg), cyclosporine and anti-tumour necrosis fac-

tor-a (anti-TNF). Three time intervals were chosen to

assess the trends in the surgical treatment over this

25-year period: period A (1990–1999), period B

(2000–2009) and period C (2010–2015). All patients

were followed for at least 1 year.

Morbidity

Both early (within 90 days of IPAA) and late (90 or

more days after IPAA or after closure of diverting

ileostomy) complications were recorded (anastomotic

leak, pelvic abscess, anastomosis stricture, pouchitis,

small bowel obstruction, pouch failure). Anastomotic

leakage was defined as a defect in the anastomosis diag-

nosed by either endoscopy, examination under anaes-

thesia or imaging and was graded A, B or C according

to Rahbari et al. [10]. Grade A leaks do not require any

therapeutic intervention and are often referred to as

radiological leaks. Grade B leaks require a therapeutic

intervention but do not need any laparoscopy or laparo-

tomy. Most typically, grade B leaks are treated by trans-

anal or percutaneous drainage. Grade C leaks have the

largest clinical impact and require redo-laparoscopy or

laparotomy. The presence of any sepsis into the pelvis,

including the presence or not of anastomotic leakage,

was defined as pelvic abscess. Anastomotic stricture was

defined as narrowing of the distal anastomosis, requir-

ing dilation. Pouchitis was diagnosed by both clinical

presentation and endoscopic findings (hyperaemic and/

or haemorrhagic friable and granular mucosa with

excessive mucopurulent areas and superficial erosions).

Small bowel obstruction was defined as the association

of symptoms (nausea, abdominal pain, vomiting,

abdominal distension, absence of flatus) and the pres-

ence of bowel distension on imaging, in the first post-

operative year. Finally, pouch failure was defined as the

need for pouch excision or permanent diversion.

Surgical technique

All IPAA operations were performed at the University

Hospital Gasthuisberg in Leuven, Belgium. All patients

underwent a double-stapled (94.9%) or hand-sewn

(5.1%) IPAA. Surgery was performed in either one, two

or three stages depending on the nutritional status of the

patient, the intake of steroids and biologicals and intra-

operative considerations (short mesentery, difficult anas-

tomosis or other technical issues) [11,12]. Two-stage

procedures included two different scenarios: a procto-

colectomy with IPAA with diverting loop ileostomy or a

total colectomy with terminal ileostomy and in a second

stage a completion proctectomy with IPAA without loop

ileostomy, the so-called modified two-stage procedure. A

three-stage procedure was only performed if technical

difficulties occurred at the second stage.

Patients with no ileostomy had daily C-reactive pro-

tein (CRP) measurements. CRP should drop at day 3,

and if not a proctoscopy was performed. A transanal

tube was left in the pouch for 2–3 days to allow

decompression.

Indications were categorized as elective or urgent.

Urgent procedures were defined as surgeries performed

at the time of hospitalization at the gastrointestinal unit

to treat an intractable flare or acute severe colitis.

Statistical analysis

Categorical data are presented as frequencies and per-

centages. Continuous data are presented as median with

interquartile range (IQR) according to distribution.

Comparisons were realized using v2 and Fisher exact

tests for qualitative variables and Wilcoxon or Kruskal–
Wallis tests for quantitative variables. The association

between baseline characteristics and the probability of

anastomotic leakage was assessed using univariate analy-

sis by v2 test for qualitative variables and Wilcoxon test

for quantitative variables. Variables with P < 0.2 were

included in a stepwise multivariate analysis to identify
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independent predictive factors of anastomotic leakage

using Forward’s variable selection method. The odds

ratios (ORs) derived from these analysis are presented

with 95% confidence intervals (CIs) and the respective

P-values. Statistical significance was set at P ≤ 0.05.

Data were analysed using SAS v.9.3 (SAS Institute, Inc.,

Cary, North Carolina, USA).

Results

Patients and procedures

Between 1990 and 2015, 335 consecutive patients (197

male, 58.8%) underwent IPAA for UC at our institution.

Their demographic and clinical characteristics are listed

in Table 1. One hundred and twenty-one (36.1%)

patients had IPAA surgery in period A, 124 (37.0%) in

period B and 90 (26.9%) in period C. The median age

at surgery was 39 (IQR 32–49) years and increased over

time [period A, 37 (IQR 28–44); period B, 39 (IQR

33–52); period C, 41 (IQR 35–50); P = 0.001], in

accordance with an increase in median duration in years

between UC diagnosis and IPAA surgery [overall, 5.4

(IQR 2–13); period A, 3.7 (IQR 1.9–8.2); period B, 6.4

(IQR 2–14.9); period C, 9.7 (IQR 3–14); P = 0.001].

Surgical indications were: intractable disease (80.3%),

toxic megacolon (6.3%), acute haemorrhage (1.5%), car-

cinoma (6.9%) and dysplasia (5.1%). Surgery was urgent

in 88 cases (26.3%). The need for urgent surgery

decreased over the three periods (31.4% in period A vs

30.5% in period B vs 10.9% in period C; P < 0.0005).

Median follow-up was 5 years (IQR 2–10).
Overall, 63 (18.9%) patients had a one-stage proce-

dure, 132 patients (39.4%) a two-stage procedure, 101

(30.1%) a modified two-stage procedure and 39

(11.6%) a three-stage procedure. The different types of

staged surgery are summarized in Fig. 1.

About 4% of patients underwent a restorative procto-

colectomy without defunctioning loop ileostomy in one

stage in period A, compared with 30.6% in period B

and 22.2% in period C (A vs C, P < 0.001). The rate of

two-stage procedures decreased over the three time

intervals from 71.9% in period A to 30.6% in period B

to 7.8% in period C (A vs C, P = 0.001), with an

important shift towards a modified two-stage approach

(4.1% in period A vs 29.1% in period B vs 66.7% in per-

iod C) (A vs C, P < 0.001). A three-stage procedure

was performed in 19.8% of cases in period A, while only

9.7% of the patients underwent this sequence in period

B and 3.3% in period C (P < 0.0001).

The rate of laparoscopy increased significantly over

time, ranging from 23.9% in period A, to 72.6% in per-

iod B, and 84.4% in period C (A vs C, P < 0.0001).

From periods A to C fewer patients were taking any

kind of anti-inflammatory drug at the time of pouch

surgery. Steroids were taken by 62.9% of patients,

decreasing significantly over the three periods (80.0% in

period A, 75.8% in period B, 23.3% in period C;

P < 0.0001). The use of cyclosporine increased initially

(18.6% in period A vs 31.5% in period B), but decreased

later in period C (1.1%) (P < 0.0001). A comparable

evolution was observed for the use of anti-TNF over

the three periods (13.2% in period A, 59.7% in period

B, and 22.2% in period C; P < 0.0001).

Mortality and short-term morbidity

One patient died postoperatively (0.3%). This

61-year-old man developed hypovolaemic shock (pelvic

haematoma) with cardiac arrest 24 days after IPAA con-

struction. Short-term postoperative morbidity occurred

in 28.3% of patients (n = 95) (Table 2). Early pelvic

abscess occurred in 17 patients (5.1%). In 13 cases

(76.5%) there was no associated anastomotic fistula.

The overall anastomotic leakage rate was 14.9%

(n = 50) throughout the study period. We observed a

progressive decrease in the leakage rate over time

(21.4% in period A, 12.1% in period B and 10.0% in

period C; P = 0.04). All severities of anastomotic leak-

age decreased over the three periods (Fig. 2). However,

these findings were not statistically significant. The early

small bowel obstruction rate was 12.2% (n = 41),

including postoperative ileus. We observed a decreasing

rate over the three periods from 17.3% to 4.4%

(P = 0.02). Other early postoperative complications are

summarized in Table 2.

After univariate analysis, factors associated with anas-

tomotic leakage were male gender (P = 0.04) and per-

iod A (OR = 2.16, 95% CI 1.18–3.97, P = 0.01). A

modified two-stage procedure was associated with a

lower risk of anastomotic leakage (OR = 0.39, 95% CI

0.17–0.87, P = 0.02) (Table 3). After multivariate anal-

ysis, male gender (OR 2.4, 95% CI 1.1–5.0, P = 0.02)

and pouch at first surgery (OR = 5.35, 95% CI 1.02–
28.1, P = 0.05) were the only independent factors asso-

ciated with anastomotic leakage. On the other hand,

laparoscopy was associated with a decreased rate of

anastomotic leakage (OR 0.5, 95% CI 0.3–1.0,
P = 0.04).

Long-term morbidity

The overall long-term postoperative morbidity rate was

27.2% (Table 4). Long-term postoperative complica-

tions were anastomotic stricture (14.3%), small bowel

obstruction (11.3%) and pouchitis (41.5%). We
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observed a decreased anastomotic stricture rate over the

three periods, but the difference was not statistically sig-

nificant (from 15.7% to 7.8%, P = 0.13). The rate of

small bowel obstruction at 1-year follow-up dropped

significantly in the last period (from 17.3% to 4.4%,

P = 0.02). Moreover, patients with a diverting ileost-

omy (n = 171) had an increased risk of small bowel

obstruction at 1 year (OR = 8.32, 95% CI 3.2–21.8,
P < 0.0001).

At least one episode of acute pouchitis was experi-

enced by 41.5% of patients (139/335). This rate

remained stable over the three periods (45.4% in period

A, 39.5% in period B, 38.9% in period C; P = 0.54).

The overall rate of pouch failure was 5.9% (n = 20),

decreasing in the latest period (7.4% in period A vs

7.2% in period B and 2.2% in period C), but this differ-

ence was not statistically significant (P = 0.22). Reasons

for pouch failure were: micropouch with proximal

stenosis, malignancy in the transition zone, rectovaginal

fistula, evacuation problems, chronic pouchitis, pouch

necrosis, persistent postradiotherapy pelvic abscess, high

100%

Three-stage procedures

Modified two-stage
procedure (sub-total
colectomy and completion
proctectomy without
ileostomy)

Two-stage procedure
(restorative proctocolectomy
with derivative ileostomy)

One-stage procedure

90%

80%

70%

60%

50%

40%

30%

20%

10%

0%
Period A Period B Period C

Figure 1 Evolution of technical aspects of the ileal pouch–anal anastomosis procedure over the 25-year period.

Table 2 Early postoperative morbidity after ileal pouch–anal anastomosis.

Complications n (%) Period A Period B Period C P-value

Anastomotic leak 50 (14.9) 26 (21.5) 15 (12.1) 9 (10.0) 0.04

Small bowel obstruction 41 (12.2) 22 (18.2) 17 (13.7) 2 (2.2) 0.02

Pelvic abscess 17 (5.1) 4 (3.3) 9 (7.2) 4 (4.4) 0.35

Haemorrhage 14 (4.2) 5 (4.1) 6 (4.8) 3 (3.3) 0.94

Pelvic haematoma 6 (1.8) 1 (0.8) 2 (1.6) 3 (3.3) 0.51

Venous thromboembolism 5 (1.5) 5 (4.1) 0 0 0.01

Pancreatitis 2 (0.6) 2 (1.6) 0 0 0.17

Pouch necrosis 2 (0.6) 1 (0.8) 0 1 (0.1) 0.53

4.00%
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Figure 2 Distribution of the anastomotic leakage rate of each

grade, according to pouch construction period.
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output, pouch fibrosis and pouch prolapse. Despite a

dysfunctional pouch, four patients were able to undergo

a redo-pouch with good functional results. Therefore, a

pouchectomy with a permanent ileostomy was necessary

for only 16 patients (4.8%).

Discussion

The first IPAA surgery for UC was described by Parks

and Nicholls in 1978 and has since been subject to

technical improvements [13]. The aim of these changes

is to decrease postoperative morbidity and to improve

quality of life, body image and postoperative recovery

[14,15]. In the present series, a number of remarkable

trends were observed. First of all, a significant increase

in modified two-stage procedures, delaying pouch con-

struction, was found (in period A, 91.7% of our patients

had a derivative loop ileostomy, compared with only

11.1% in period C). This approach allowed patients to

recover from their illness, to optimize their nutritional

status and to be weaned from any medication before

pouch construction, while avoiding ileostomy-specific

morbidity (anastomotic leakage, risk of dehydration

eventually leading to renal failure and increased risk of

small bowel obstruction) [16,17]. Moreover, we

showed by multivariate analysis that pouch construction

at first surgery was associated with a higher risk of anas-

tomotic leakage. This is in line with previous studies

which described a higher rate of postoperative morbid-

ity, except in highly selected patients [18–20]. More

remarkable is the observation of a decreasing leakage

rate along with a decreasing defunctioning stoma rate.

If no technical difficulties occur at the second stage pro-

tective ileostomy is not performed. This was supported

by the fact that a defunctioning ileostomy does not pre-

vent anastomotic leakage, as described in previous stud-

ies [15,21,22].

As expected, the rate of laparoscopy increased from

23.9% in period A to 84.4% in period C along with sig-

nificantly lower rates of leakage and small bowel

obstruction. There are various reasons to promote a

laparoscopic approach. In a recent meta-analysis laparo-

scopy was shown to have already proven its efficacy in

ulcerative colitis for both colectomy and restorative

proctocolectomy in terms of cosmesis and postoperative

recovery [23]. Moreover, laparoscopy preserves fertility

in women [24] while maintaining long-term functional

outcome of the pouch [25]. In our multivariate analy-

sis, the laparoscopic approach appeared to reduce the

risk of anastomotic leakage significantly. The laparo-

scopic approach is the standard approach in IPAA sur-

gery in many centres and is currently performed in a

safe and efficient manner [2]. More recently, the transa-

nal completion proctectomy technique, assisted by sin-

gle-port access at the ileostomy site, has been

introduced. This approach aims to further decrease

invasiveness in IPAA surgery [26].

The need for urgent surgery decreased over the three

periods (31.4% in period A vs 30.5% in period B vs

10.9% in period C; P < 0.0005). This is probably a

result of the improving medical options and a more

timely surgical consultation. However, data to prove

that were not available in our series.

Small bowel obstruction is one of the most frequent

complications of restorative proctocolectomy and is

reported to be in the range of 12–17% of all patients

[27–29]. Restorative proctocolectomy is at increased

risk due to the extensive dissection, and the combina-

tion of abdominal and pelvic dissection. As described in

a previous study [17], the number of stages had an

impact in our cohort on the number of adhesions, since

the presence of a defunctioning ileostomy significantly

increases the risk of later small bowel obstruction. Fur-

thermore, patients undergoing a colectomy for UC by

laparoscopy were shown to have fewer adhesions, allow-

ing further laparoscopic completion surgery to proceed.

We observed a significant decrease of small bowel

obstruction over time (P = 0.02), along with an

increase in rate of laparoscopic surgery and a decreasing

use of defunctioning ileostomy.

We observed a decrease of venous thromboembolism

in period C, probably explained by an increased aware-

ness of the need of prolonged thrombo-prophylaxis in

patients with inflammatory bowel disease, as such

thrombo-prophylaxis is now the standard of care, as it is

in severe acute colitis with bleeding.

Table 4 Long-term morbidity after ileal pouch-anal anastomosis.

Overall population Period A Period B Period C P-value

Small bowel obstruction at 1 year of follow-up 41 (12.2) 21 (17.3) 16 (12.9) 4 (4.4) 0.02

Anastomotic stricture 48 (14.3) 19 (15.7) 22 (17.7) 7 (7.8) 0.13

Pouchitis 139 (41.5) 55 (45.4) 49 (39.5) 35 (38.9) 0.54

Pouch failure 20 (5.9) 9 (7.4) 9 (7.2) 2 (2.2) 0.23
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At least one episode of acute pouchitis was experi-

enced by 41.5% of patients. The risk of developing

acute pouchitis remained relatively stable over all three

periods. These results are in line with those from large

studies describing pouchitis frequencies of up to 50%

[8,30–37].
We noted a significantly increased age at time of

performance of IPAA (P = 0.001), in parallel with a

significantly increasing disease duration before surgery

(P = 0.02). This evolution is possibly due to the

introduction of novel medical options including anti-

TNF and, more recently, vedolizumab. It could be

thought that delaying surgery by exposing patients

to an increasing number of different drug therapies

would eventually worsen surgical outcome [1,38–40].
However, in this study preoperative medications was

not found to be a risk factor for anastomotic

leakage.

This study has some limitations. It is a monocentric

study with some retrospective data. However, the data

in the last period were registered prospectively and

reflected a better outcome, which partly alleviates this

bias. Moreover, it was not possible to account for the

impact of preoperative nutritional status (weight loss,

serum albumin level) or disease burden. Other outcome

factors were not measured, for example sexual function

and fecundity; these should be determined in a (multi-

centre) prospective study.

In conclusion, several important aspects of pouch

surgery have changed over time and seem to reduce

early postoperative morbidity. In our opinion the best

approach is delayed pouch construction. Our move to

this modified two-stage procedure, in parallel with an

increasing rate of laparoscopy, was associated with

reduction in the incidence of anastomotic leakage

despite a significant decrease in the use of a defunction-

ing ileostomy.

Acknowledgements

Severine Vermeire, Gert Van Assche and Marc Ferrante

are senior clinical investigators of the Research Founda-

tion – Flanders (FWO), Belgium. The authors thank

Carole Ayav, epidemiologist from the University Hospi-

tal of Nancy, for her contribution to the statistical anal-

ysis of data.

Funding

The 2015 Annual Grant for international mobility from

the AFC (French Association of Surgery) made up part

of the salary of AG.

Conflicts of interest

The authors declare no conflict of interest.

References

1 Aratari A, Papi C, Clemente V et al. Colectomy rate in

acute severe ulcerative colitis in the infliximab era. Dig

Liver Dis 2008; 40: 821–6.

2 Øresland T, Bemelman WA, Sampietro GM et al. Euro-

pean evidence based consensus on surgery for ulcerative

colitis. J Crohns Colitis 2015; 9: 4–25.

3 Ahmed Ali U, Keus F, Heikens JT et al. Open versus

laparoscopic (assisted) ileo pouch anal anastomosis for

ulcerative colitis and familial adenomatous polyposis.

Cochrane Database Syst Rev 2009; (1): CD006267.

4 Blumberg D, Beck DE. Surgery for ulcerative colitis. Gas-

troenterol Clin North Am 2002; 31: 219–35.

5 Kirat HT, Remzi FH. Technical aspects of ileoanal pouch

surgery in patients with ulcerative colitis. Clin Colon Rectal

Surg 2010; 23: 239–47.

6 Ferrante M, Declerck S, De Hertogh G et al. Outcome

after proctocolectomy with ileal pouch-anal anastomosis for

ulcerative colitis. Inflamm Bowel Dis 2008; 14: 20–8.

7 De Zeeuw S, Ahmed Ali U, Ali UA et al. Update of com-

plications and functional outcome of the ileo-pouch anal

anastomosis: overview of evidence and meta-analysis of 96

observational studies. Int J Colorectal Dis 2012; 27: 843–

53.

8 Fazio VW, Kiran RP, Remzi FH et al. Ileal pouch anal

anastomosis: analysis of outcome and quality of life in 3707

patients. Ann Surg 2013; 257: 679–85.

9 Remzi FH, Fazio VW, Kirat HT, Wu JS, Lavery IC, Kiran

RP. Repeat pouch surgery by the abdominal approach

safely salvages failed ileal pelvic pouch. Dis Colon Rectum

2009; 52: 198–204.

10 Rahbari NN, Weitz J, Hohenberger W et al. Definition

and grading of anastomotic leakage following anterior

resection of the rectum: a proposal by the International

Study Group of Rectal Cancer. Surgery 2010; 147: 339–

51.

11 Heyvaert G, Penninckx F, Filez L, Aerts R, Kerremans R,

Rutgeerts P. Restorative proctocolectomy in elective and

emergency cases of ulcerative colitis. Int J Colorectal Dis

1994; 9: 73–6.

12 Carne PWG, Pemberton JH. Technical aspects of ileoanal

pouch surgery. Clin Colon Rectal Surg 2004; 17: 35–41.

13 Parks AG, Nicholls RJ. Proctocolectomy without ileostomy

for ulcerative colitis. Br Med J 1978; 2: 85–8.

14 Bach SP, Mortensen NJM. Revolution and evolution:

30 years of ileoanal pouch surgery. Inflamm Bowel Dis

2006; 12: 131–45.

15 Sahami S, Buskens CJ, Fadok TY et al. Defunctioning

ileostomy is not associated with reduced leakage in procto-

colectomy and ileal pouch anastomosis surgeries for IBD.

J Crohns Colitis 2015; 10: 779–85.

Colorectal Disease ª 2017 The Association of Coloproctology of Great Britain and Ireland. 20, O30–O38 O37

A. Germain et al. Evolution of ileo-anal pouch

 14631318, 2018, 2, D
ow

nloaded from
 https://onlinelibrary.w

iley.com
/doi/10.1111/codi.13948 by C

olum
bia U

niversity L
ibraries, W

iley O
nline L

ibrary on [07/03/2026]. See the T
erm

s and C
onditions (https://onlinelibrary.w

iley.com
/term

s-and-conditions) on W
iley O

nline L
ibrary for rules of use; O

A
 articles are governed by the applicable C

reative C
om

m
ons L

icense



16 Rondelli F, Reboldi P, Rulli A et al. Loop ileostomy versus

loop colostomy for fecal diversion after colorectal or coloa-

nal anastomosis: a meta-analysis. Int J Colorectal Dis 2009;

24: 479–88.

17 MacLean AR, Cohen Z, MacRae HM et al. Risk of small

bowel obstruction after the ileal pouch-anal anastomosis.

Ann Surg 2002; 235: 200–6.

18 Williamson ME, Lewis WG, Sagar PM, Holdsworth PJ,

Johnston D. One-stage restorative proctocolectomy with-

out temporary ileostomy for ulcerative colitis: a note of

caution. Dis Colon Rectum 1997; 40: 1019–22.

19 Tjandra JJ, Fazio VW, Milsom JW, Lavery IC, Oakley JR,

Fabre JM. Omission of temporary diversion in restorative

proctocolectomy–is it safe? Dis Colon Rectum 1993; 36:

1007–14.

20 Cohen Z, McLeod RS, Stephen W, Stern HS, O’Connor

B, Reznick R. Continuing evolution of the pelvic pouch

procedure. Ann Surg 1992; 216: 506–11; discussion 511–

2.

21 Wong NY, Eu KW. A defunctioning ileostomy does not

prevent clinical anastomotic leak after a low anterior resec-

tion: a prospective, comparative study. Dis Colon Rectum

2005; 48: 2076–9.

22 Platell C, Barwood N, Makin G. Clinical utility of a de-

functioning loop ileostomy. ANZ J Surg 2005; 75: 147–

51.

23 Tan JJY, Tjandra JJ. Laparoscopic surgery for ulcerative

colitis – a meta-analysis. Colorectal Dis 2006; 8: 626–36.

24 Beyer-Berjot L, Maggiori L, Birnbaum D, Lefevre JH, Ber-

dah S, Panis Y. A total laparoscopic approach reduces the

infertility rate after ileal pouch-anal anastomosis: a 2-center

study. Ann Surg 2013; 258: 275–82.

25 Dunker MS, Bemelman WA, Slors JF, van Duijvendijk P,

Gouma DJ. Functional outcome, quality of life, body

image, and cosmesis in patients after laparoscopic-assisted

and conventional restorative proctocolectomy: a compara-

tive study. Dis Colon Rectum 2001; 44: 1800–7.

26 de Buck van Overstraeten A, Mark-Christensen A, Was-

mann KA et al. Transanal versus transabdominal minimally

invasive (completion) proctectomy with ileal pouch-anal

anastomosis in ulcerative colitis: a comparative study. Ann

Surg 2017; 266: 878–83.

27 Dolejs S, Kennedy G, Heise CP. Small bowel obstruction

following restorative proctocolectomy: affected by a laparo-

scopic approach? J Surg Res 2011; 170: 202–8.

28 Fichera A, Silvestri MT, Hurst RD, Rubin MA, Michelassi

F. Laparoscopic restorative proctocolectomy with ileal

pouch anal anastomosis: a comparative observational study

on long-term functional results. J Gastrointest Surg 2009;

13: 526–32.

29 Pandey S, Luther G, Umanskiy K et al. Minimally invasive

pouch surgery for ulcerative colitis: is there a benefit in

staging? Dis Colon Rectum 2011; 54: 306–10.

30 Sandborn WJ. Pouchitis following ileal pouch-anal anasto-

mosis: definition, pathogenesis, and treatment. Gastroen-

terology 1994; 107: 1856–60.

31 Hurst RD, Molinari M, Chung TP, Rubin M, Michelassi

F. Prospective study of the incidence, timing and treatment

of pouchitis in 104 consecutive patients after restorative

proctocolectomy. Arch Surg 1996; 131: 497–500; discus-

sion 501–2.

32 Meagher AP, Farouk R, Dozois RR, Kelly KA, Pemberton

JH. J ileal pouch-anal anastomosis for chronic ulcerative

colitis: complications and long-term outcome in 1310

patients. Br J Surg 1998; 85: 800–3.

33 Penna C, Dozois R, Tremaine W et al. Pouchitis after ileal

pouch-anal anastomosis for ulcerative colitis occurs with

increased frequency in patients with associated primary scle-

rosing cholangitis. Gut 1996; 38: 234–9.

34 Simchuk EJ, Thirlby RC. Risk factors and true incidence of

pouchitis in patients after ileal pouch-anal anastomoses.

World J Surg 2000; 24: 851–6.

35 Shen B, Fazio VW, Remzi FH, Lashner BA. Clinical

approach to diseases of ileal pouch-anal anastomosis. Am J

Gastroenterol 2005; 100: 2796–807.

36 St�ahlberg D, Gullberg K, Liljeqvist L, Hellers G, L€ofberg

R. Pouchitis following pelvic pouch operation for ulcerative

colitis. Incidence, cumulative risk, and risk factors. Dis

Colon Rectum 1996; 39: 1012–8.

37 Svaninger G, Nordgren S, Oresland T, Hult�en L. Incidence

and characteristics of pouchitis in the Kock continent

ileostomy and the pelvic pouch. Scand J Gastroenterol

1993; 28: 695–700.

38 Armuzzi A, Gionchetti P, Daperno M et al. Expert consen-

sus paper on the use of Vedolizumab for the management

of patients with moderate-to-severe Inflammatory Bowel

Disease. Dig Liver Dis 2016; 48: 360–70.

39 Ferrante M, Vermeire S, Fidder H et al. Long-term out-

come after infliximab for refractory ulcerative colitis. J

Crohns Colitis 2008; 2: 219–25.

40 Sandborn WJ, Rutgeerts P, Feagan BG et al. Colectomy

rate comparison after treatment of ulcerative colitis with

placebo or infliximab. Gastroenterology 2009; 137: 1250–

60; quiz 1520.

Colorectal Disease ª 2017 The Association of Coloproctology of Great Britain and Ireland. 20, O30–O38O38

Evolution of ileo-anal pouch A. Germain et al.

 14631318, 2018, 2, D
ow

nloaded from
 https://onlinelibrary.w

iley.com
/doi/10.1111/codi.13948 by C

olum
bia U

niversity L
ibraries, W

iley O
nline L

ibrary on [07/03/2026]. See the T
erm

s and C
onditions (https://onlinelibrary.w

iley.com
/term

s-and-conditions) on W
iley O

nline L
ibrary for rules of use; O

A
 articles are governed by the applicable C

reative C
om

m
ons L

icense


