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Abstract

Background and Aims: Endo-sponge [Braun Medical] assisted early surgical closure [ESC] is an 
effective treatment to control pelvic sepsis after ileal pouch-anal anastomosis [IPAA] leakage, 
and became standard treatment in our centre from 2010 onwards. The aim of this cohort study 
was to assess the long-term pouch function of ulcerative colitis [UC] patients treated with ESC or 
conventional management [CM] for anastomotic leakage after IPAA.
Methods: Consecutive patients who underwent an IPAA for UC between 2002 and 2017 were 
included. Patients treated with ESC [2010–2017] or CM [2002–2009] for anastomotic leakage were 
compared with control patients without anastomotic leakage of the corresponding time period. 
Main endpoints were long-term pouch function on a 3-point scale and pouch failure, as measured 
with the validated pouch dysfunction score questionnaire.
Results: Some 280 of 334 patients [84%] returned the pouch dysfunction questionnaire, of whom 
18 were treated with ESC and 22 with CM for anastomotic leakage. Control cohorts included 133 
[2010–2017] and 107 patients [2002–2009]. Between ESC-treated patients and control patients, 
pouch function [p = 0.647] and pouch failure rates [0/18 versus 5/133, p >0.99] were similar. CM 
resulted in worse pouch function [p = 0.016] and a higher pouch failure rate [5/22 versus 5/107, 
p = 0.013] compared with control patients.
Conclusions: ESC, in contrast to CM, for IPAA leakage in UC patients is associated with preservation 
of pouch function and preclusion of pouch failure, probably due to early and effective treatment 
of pelvic sepsis.
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1. Introduction

Despite improvements of medical treatment strategies, a colectomy 
is still required in up to 20% of ulcerative colitis [UC] patients.1,2 
For these patients, restorative proctocolectomy with ileal pouch-
anal anastomosis [IPAA] is the treatment of choice. Anastomotic 
leakage occurs in up to 15% of these patients.3–5 Inadequately 
managed pelvic sepsis considerably affects long-term pouch func-
tion, due to postponement of stoma reversal, pouch fistulas, and 
pouch fibrosis, all of which are associated with pouch failure. 
Consequently, anastomotic leakage is the main cause of pouch 
failure [31%].5–7

The conventional management [CM] of anastomotic leakage 
entails a passive approach by diversion with ileostomy and occa-
sional drainage of the presacral abscess cavity. Subsequently, a wait-
and-see approach is adopted. However, the healing process can take 
up to months, possibly affecting functional outcomes.8 Aiming at a 
quick and efficient control of pelvic sepsis, active management of 
anastomotic leakage by Endo-sponge [Braun Medical, Melsungen, 
Germany] assisted early surgical closure [ESC] was implemented in 
our centre in 2010. ESC entails a short course of transanally inserted 
Endo-sponge [ Braun Medical] therapy to clean the presacral cavity 
and to facilitate early surgical closure of the anastomotic defect.9 The 
short-term results of this approach were very promising, revealing a 
100% successful closure rate after a median of 7 weeks compared 
with 52% at 6 months after CM without significant differences in 
direct medical costs.10

Thus far, long-term results of ESC have not been reported. It 
is expected that the active ESC strategy, in contrast to the passive 
CM approach, preserves long-term pouch function due to effective 
control of pelvic sepsis. The aim of this study was to compare the 
long-term pouch function and pouch failure rate after ESC versus 
CM in UC patients with anastomotic leakage after IPAA.

2. Material and Methods

2.1. Design and patients
Consecutive patients who underwent IPAA in the Amsterdam UMC 
between January 2002 and October 2017 were prospectively main-
tained in the institutional IPAA database. Anastomotic leakage was 
confirmed either by radiological imaging or during surgical ex-
ploration within 90 days following IPAA surgery.11 From January 
2010 onwards, patients with an anastomotic leakage after IPAA 
were managed with ESC. Patients treated with CM for anastomotic 
leakage between January 2002 and December 2009 were retro-
spectively identified. Adult UC and inflammatory bowel disease un-
classified [IBDU] patients who underwent IPAA were screened for 
eligibility. Exclusion criteria were: patients with an indication for 
IPAA due to familial adenomatour polyposis (FAP), Crohn's disease, 
or colorectal cancer, postoperative diagnosis of Crohn's disease in 
the pouch, redo-pouch surgery only in the study period, anastomotic 
leakage detected later than 3 months after IPAA surgery, leakage 
treatment strategies not in accordance with the ESC or CM prin-
ciples, a functioning IPAA of less than 1 year, cognitive inability 
to reply to the questionnaire, deceased during follow-up, and non-
responders to the questionnaire. This study was waived from review 
of the medical ethics boards on March 9, 2016, since the prospective 
data collection, as well as the questionnaire, did not interfere with 
the psychological integrity of the patients. Reporting of the data ad-
heres to the STROBE Statement.12 All participants provided written 
informed consent.

2.2. Procedures
2.2.1. Ileal pouch-anal anastomosis
The IPAA was created during initial proctocolectomy, or at the time 
of completion proctectomy. The IPAA was not routinely defunctioned. 
Patients had an intraluminal pouch drain decompressing the pouch, 
which was removed the sixth day after surgery. Anastomotic leakage 
was diagnosed with C-reactive protein [CRP] levels at day 4 and 7 after 
pouch creation and with contrast enhanced CT imaging for any suspi-
cion of a leak [see flowchart, Figure 1a and b]. Patients who developed 
anastomotic leakage underwent immediate pouch defunctioning if not 
done primarily. During the study period, the laparoscopic approach, 
as the modified two-stage procedure, became standard of care [stage 
1: subtotal colectomy with end-ileostomy in order to improve clinical 
condition before restorative surgery, e.g. by discontinuing medication 
and optimising nutrition status, and stage 2: completion proctectomy 
with IPAA without diverting ileostomy].

2.2.2. Endo-sponge [Braun Medical] assisted early surgical 
closure
ESC has been described previously.9,10 In short; in addition to the di-
version, an Endo-sponge [Braun Medical] was inserted endoscopically 
and exchanged under light sedation every 3 to 4 days at the endoscopy 
room. Admission was not required for Endo-sponge [Braun Medical] 
therapy. After discharge, outpatient appointments were made to change 
the Endo-sponge [Braun Medical]. When the cavity was clean without 
significant proximal pouch retraction, transanal suture closure was 
performed under general anaesthesia in a short hospital admittance. 
Anastomotic integrity was assessed endoscopically 2 weeks after sur-
gical closure. Subsequently, CT with intraluminal contrast was used to 
exclude presacral fluid collections. If closure failed, ESC was repeated.

2.2.3. Conventional management
CM of IPAA leakage consisted of diversion combined with 
transabdominal, transgluteal, or transanal drainage of the presacral 
abscess cavity. A wait-and-see policy was adopted and progress of 
anastomotic healing was regularly checked by either contrast enema 
X-ray or endoscopy. Removal of the drain and reversal of the ileos-
tomy was planned when complete healing was confirmed.

2.3. Outcomes
The primary outcome was pouch function which was measured with 
the validated pouch dysfunction questionnaire [Figure 2].13 Eligible pa-
tients were sent an invitation to participate in the study, together with 
information on the study and the questionnaire. Patients who did not 
initially respond, were contacted by telephone to encourage return of 
the questionnaire. Pouch function contained three categories: ‘none to 
minor’ dysfunction, ‘some to major’ dysfunction, and ‘pouch failure’. 
Pouch failure was defined as the requirement of a permanent stoma with 
or without pouch excision. Patients were asked if they had a stoma. If 
not, the questionnaire assessed incomplete emptying, number of bowel 
movement/24 h, major incontinence, use of antidiarrhoeal medication, 
and urgency, as these factors have a significant impact on quality of life 
[QoL] [score of 0 to 7.5 points]. Based on the derived scores, patients 
were categorised  into: ‘none to minor’ dysfunction [0–<2.5 points], 
‘some to major’ dysfunction [≥2.5 points], or pouch failure.

Additionally, in supplementary analysis of this study, the reli-
ability of the pouch dysfunction questionnaire was investigated. 
Therefore, along with the questionnaire, patients were also asked to 
report the impact of pouch dysfunction on QoL on a 4-point scale 
[none, minor, some, or major impact on QoL].
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Secondary outcomes were pouch failure, treatment-specific details, 
and short-term results of ESC and CM. Treatment specific details in-
cluded type of CM drainage, the number of Endo-sponge  [Braun 
Medical] changes [during and after discharge], the number of Endo-
sponges [Braun Medical] used, and duration of Endo-sponge [Braun 
Medical] treatment. Short-term results were time from IPAA to anas-
tomotic leakage diagnosis, time from diagnosis to starting treatment, 
anastomotic closure at 6  months [chronic pelvic sepsis], time from 
diagnosis to observed closure on imaging, complications of anasto-
motic leakage treatment within 90 days, and time to ileostomy reversal.

2.4. Statistical analysis
Descriptive data were reported as mean ± standard deviation [SD] or 
median with interquartile range [IQR] according to the distribution. 

Normally distributed numerical data were analysed with unpaired t test 
for two subgroups or one-way analysis of variance [ANOVA] for three 
subgroups. Not normally distributed numerical data were analysed 
with the Mann–Whitney U test for two subgroups or Kruskal-Wallis 
for three subgroups. Categorical data were analysed with the chi-square 
or Fisher’s exact test, as appropriate. The functional outcomes of the 
ESC  treated patients were compared with control patients without 
anastomotic leakage within the same study period [2010–2017]. 
CM treated patients were compared with control patients within the 
same study period [2002–2009]. Pouch function was assessed with the 
chi-square test for trend. Pouch failure over time was analysed using 
Kaplan-Meier analysis and compared with log-rank test.

To test the relation between the pouch dysfunction score and QoL, 
patients’ reported QoL was compared with the pouch dysfunction 
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presacral abscess

Anastomotic leakage and/or
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Figure 1. a] Postoperative management algorithm of early detection of anastomotic leakage in the diverted pouch. b] Postoperative management algorithm of 
early detection of anastomotic leakage in the non-diverted pouch. CRP, C-reactive protein; CT, computed tomography. *Pouch drain is removed at Day 6.
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derived from the pouch dysfunction score [0–7.5], using one-way 
ANOVA and unpaired t-test as appropriate; p <0.05 was considered 
statistically significant. For statistical analyses, SPSS Statistics, version 
24 [IBM Corp., Armonk, New York, USA] was used.

3. Results

3.1. Patients
Some 334 patients out of 493 patients who underwent IPAA sur-
gery between January 2002 and October 2017 were eligible. The 
main exclusion criterion was FAP [n = 108, Supplementary Figure 
1, available as Supplementary data at ECCO-JCC online]. Of the 
eligible patients, 280 returned the pouch dysfunction questionnaire 
[84% response rate]. Two of the 54 patients who did not return 
the questionnaire had anastomotic leakage after IPAA, both treated 
conventionally before 2010. Baseline characteristics between re-
sponders and the non-responders were not significantly different 
[Supplementary Table 1, available as Supplementary data at ECCO-
JCC online].

The mean age of the 280 included patients was 38 years [SD 13] 
and 53% were male. Forty patients [14%] had anastomotic leakage 
after IPAA. Eighteen were treated with ESC [2010–2017] and 22 
patients with CM [2002–2009]. The corresponding control cohorts 
included 133 patients [2010–2017] and 107 patients [2002–2009]. 
In 70 IPAA patients [25%] a primary diverting ileostomy was con-
structed during IPAA surgery. At baseline, patients treated with 
ESC compared with CM, were more often operated according to 
the modified two-stage and less often received immunosuppressive 
medication within 3 months before surgery [Table 1]. When com-
paring baseline characteristics of ESC and CM patients with the 
corresponding control patients of the same time period, no dif-
ference in baseline characteristics or treatment characteristics re-
mained [Table 1].

3.2. Long-term pouch function and failure
The overall median time of follow-up was 8  years [IQR 4–12]. 
Median follow-up time was significantly shorter after ESC compared 
with CM (4 years [IQR 3–6] and 13 years [IQR 10–15], p <0.001). 
When comparing both treatment strategies with the corresponding 
control groups, the follow-up time was similar (ESC 4 years [IQR 
3–6] versus control [2010–2017] 4 years [IQR 2–6, p = 0.664) and 
(CM 13  years [IQR 10–15] versus control [2002–2009] 12  years 
[IQR 10–14], p = 0.673). Overall, 175 patients [62.5%] had ‘none to 
minor’ pouch dysfunction, 90 patients [32.1%] had ‘some to major’ 
pouch dysfunction, and 15 patients [5.4%] had pouch failure. Long-
term pouch function is shown in Figure 3. When comparing the 18 
ESC-treated patients with 133 controls, no difference in pouch func-
tion could be observed [p = 0.647]. In contrast, the 22 CM-treated 
patients had significantly worse pouch function compared with the 
107 controls [p = 0.016]. Regarding pouch failure, no difference was 
observed between ESC-treated patients and control patients [0/18, 
0.0% versus 5/133, 3.8%, p >0.99], whereas CM-treated patients 
had a significant higher pouch failure rate compared with controls 
[5/22, 22.7% versus 5/107, 4.7%, p = 0.013]. This significant asso-
ciation of pouch failure with CM compared with controls remained 
after Kaplan-Meier analysis [pouch preservation of 81% versus 96%,  
p = 0.009, respectively Figure 4].

3.3. Secondary outcomes
Treatment details and short-term results are shown in Table 2. Time 
to diagnosis and time to starting treatment were comparable between 
ESC- and CM-treated patients. All anastomoses after ESC were suc-
cessfully closed at 6 months [Figure 5]. One ESC-treated patient re-
quired a second course of ESC due to a failed anastomotic closure, 
as demonstrated on the 2 week post-ESC endoscopy. In comparison 
with CM, ESC resulted in significantly more anastomotic closures 

Questions Score
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Figure 2. Pouch dysfunction score.
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in a shorter period of time: 100% closure after a median of 30 days 
versus 67% closure after a median of 76  days. Treatment-related 
complications occurred in two patients, both treated with CM by 
transgluteal drainage. In one patient, a recurrent abscess developed 
6 months after initial drain placement. The other patient developed 
a fistula in the former drain tract, which remained symptomatic 
for 2 years. Median time to stoma reversal was 4 months in both 
the ESC [IQR 3–6] and the CM group [IQR 3–13]. This was for 
both treatment strategies [significantly] later compared with the cor-
responding control patients [2010–2017, n  =  27 and 2002–2009, 
n  =  38] who received a defunctioning ileostomy at IPAA surgery 
in the absence of anastomotic leakage (both control groups median 
3  months [IQR 2–4], control versus ESC; p  =  0.052 and control 
versus CM; p = 0.018).

4. Discussion

For the treatment of anastomotic leakage after IPAA surgery in UC 
patients, ESC is associated with the preservation of pouch function 
and the pouch, whereas CM is associated with significantly worse 

pouch function and a higher pouch failure rate compared with con-
trols. Moreover, ESC preserves pouch function despite anastomotic 
leakage. The present study is the first report on long-term outcomes 
of ESC treatment for anastomotic leakage after IPAA.

Anastomotic leakage is the main cause of pouch dysfunction and 
pouch failure [33%].15–19 The impact is probably even bigger, as si-
lent chronic leaks are responsible for one-third of therapy-refractory 
chronic pouchitis.20 A pro-active treatment strategy of anastomotic 
leakage using ESC, resulted in a quicker restoration of the anasto-
motic integrity in all patients. In contrast, after the passive CM ap-
proach, one-third of the leaks persisted. Time to diagnosis and time 
to starting treatment were similar between ESC- and CM-treated 
patients. Consequently, the effectiveness of the ESC strategy in con-
trolling pelvic sepsis in the short-term is presumably the basis of the 
improved pouch function in the long-term. Following these study re-
sults, it remains unknown which factor resulted in the preservation of 
pouch function [e.g. Endo-sponge (Braun Medical) or early surgical 
closure]. However the whole strategy, in which Endo-sponge [Braun 
Medical] therapy facilitates early surgical closure, seems promising 
as it reduces time of pelvic sepsis. Therefore, this strategy should be-
come standard care for the treatment of anastomotic leakage.

To increase the results of ESC in daily clinical practice, early 
diagnosis of the anastomotic leakage is essential. Late initiation 
[>3–6 weeks] of ESC is less successful, because the chronic sepsis 
may have already affected the pouch compliance, causing retraction 
of anastomotic edges precluding surgical closure. As such, a strict 
postoperative algorithm to monitor the integrity of the anastomosis 
has been designed using the negative predictive value of CRP [see 
flowchart, Figure 1a and b].21 Although literature is conflicting,22 
most studies point towards the direction that it safe to omit pouch 
diversion [modified two-stage].23–26 The 14% leak rate in this study 
represents the total leak rate and not the generally used 30 days and 
in-hospital leak rates in diverted pouches. These rates should not be 
compared with each other, since a considerable percentage of leaks 
are diagnosed late and are not included in the reported leak rate. 
According to literature looking at leaks rates at 1 year after IPAA sur-
gery, the number is between 15% and 20%.3,4,27 Therefore, leak rates 
depend on the time frame chosen to report outcomes, explaining the 
discrepancy between studies. These study results, following the early 
diagnosis of the leaks using CRP, CT scanning, and pouchoscopy 
[Figure 1b of the manuscript] in combination with the ‘back-up plan’ 

0

20

40

60

80

100

(%
)

Pouch function

P = 0.647

P > 0.99

P = 0.016

P = 0.013

ESC
Control 2010–2017

Control 2002–2009
CM

N
on

e/m
in

or

So
m

e/m
ajo

r

Fa
ilu

re

N
on

e/m
in

or

So
m

e/m
ajo

r

Fa
ilu

re

N
on

e/m
in

or

So
m

e/m
ajo

r

Fa
ilu

re

N
on

e/m
in

or

So
m

e/m
ajo

r

Fa
ilu

re
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ESC, support the policy to primarily refrain from diverting ileos-
tomies, as the pelvic sepsis can be controlled in a timely manner.

The limitations of this study include the small number of pa-
tients with anastomotic leakage. Nevertheless, the differences in 
pouch function and failure between ESC and CM cannot be ig-
nored. Furthermore, the intuitive logic of improved long-term re-
sults based on improved leakage control may also be a prominent 
factor advocating for ESC. The inevitable difference in time period 
between ESC and CM limits the study, as with time the approach 
concerning diversion of the IPAA, preoperative medication, and 

laparoscopy changed. Additionally, likely unknown or unmeas-
ured confounders changed over time. It would be inappropriate to 
build a multivariable model because of the small leakage numbers. 
Therefore, it was decided to not directly compare ESC with CM. 
Instead, we analysed the results of both strategies in comparison 
with the control patients of the same study period. Between both 
strategies and their controls, none of these baseline differences oc-
curred any more. However, since the ESC and the corresponding 
controls had a shorter follow-up time compared with CM and the 
corresponding control group, the pouch failure rates in these groups 

Table 2.  Treatment details

CM n = 22 ESC n = 18 p-value

Treatment-specific details    
Transabdominal drain, n 14   
Transgluteal drain, n 4   
Transanal drain, n 4   
No Endo-sponge [Braun Medical] changes p.p., mean [SD]  2.7 [1.4]  
No Endo-sponge [Braun Medical] changes after discharge, n [%]  23 / 48 [47.9 %]  
No Endo-sponge [Braun Medical] used p.p., mean [SD]  3.2 [1.7]  
Time to Endo-sponge [Braun Medical] treatment [days], median [IQR]  11 [5–15]  
Complications of anastomotic leakage treatment, n [%] 2 [9.1 %] 0 [0.0 %] n/a
Time to diagnosis [days], median [IQR] 8 [6–17] 9 [7–13] 0.87
Anastomotic closure at 6 months, n [%] 14 [66.7 %]a 18 [100.0 %] 0.01
Time till anastomotic closure [days], median[ IQR] 76 [49–339]b 30 [17–40] <0.001
Time to stoma reversal [months], median [IQR] 4 [3–13]b 4 [3–6] 0.43

CM, conventional management; ESC, Endo-sponge [Braun Medical] assisted early surgical closure; p.p., per patient; SD, standard deviation; IQR, interquartile 
range; n/a, not applicable.

aOne patient in the CM group was excluded from this analysis, as leakage follow-up was stopped after 3 months since an end-ileostomy was created due to 
pouch failure. At last check-up for leakage at 3 months, leakage still persisted.

bThree patients in the CM group were excluded from this analysis since leakage follow-up was stopped after a persistent stoma was created. The same three 
patients were excluded from the time to stoma reversal analysis, as the stoma was never reversed due to persistent leakage problems. Time to starting treatment 
[days] was comparable between CM and ESC, as treatment started in all patients within 24 h after diagnosis.

Figure 5. Endo-sponge [Braun Medical] assisted early surgical closure. Day 0: anastomotic leakage. Day 3: after first Endo-sponge change. Day 14: after surgical 
closure.
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might be underestimated. Yet, it is questionable if a longer follow-up 
would also lead to a significant increase of pouch failures, as a per-
sistent leak seems prevented with ESC. Furthermore, the analyses 
seems justified, as the pouch failure rates of both control groups 
were comparable. Moreover, the significant association of CM with 
pouch failure also remained after the Kaplan-Meier analyses for 
7 years [i.e., the maximum follow-up of the ESC and corresponding 
control group]. As treatment allocation for pouch leakage [ESC or 
CM] was only dependent on time [standard treatment before or 
after 2010], it is unlikely that selection bias has occurred. The gen-
eralisability of the results is limited, as it is a single-centre study. 
Inversely, as ESC was only performed in an expert centre, the influ-
ence of a learning curve on the results is restricted.

The response rate to the questionnaire was greater than 80% to 
the validated questionnaire, without baseline differences between 
non-responders and responders, ensuring a high external validity. 
Furthermore, the reliability of the novel pouch dysfunction question-
naire has been endorsed.13 Pouch dysfunction is a key patient-reported 
outcome. Following the supplementary analyses, the pouch dysfunc-
tion score is highly associated with the patient-reported dysfunction 
on QoL [i.e. a higher pouch dysfunction score represents an increased 
patient-reported impact on QoL, Supplementary Table 2, available as 
Supplementary data at ECCO-JCC online]. However,  ‘some’ nega-
tive impact on QoL could not be distinguished from ‘major’ negative 
impact on QoL. This was also seen in the validation study. Likely, 
this group was underpowered, since only 21 [8%] patients reported a 
major negative impact on QoL due to pouch dysfunction symptoms. 
It is postulated that the majority of patients with such severe dysfunc-
tion actually already had pouch failure.

In conclusion, in contrast to CM, the ESC approach is associated 
with the preservation of pouch function and preclusion of pouch 
failure. This observation is likely related to the quick resolution of 
anastomotic leakage, precluding chronic pelvic sepsis.
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