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Abstract

Background A significant number of patients experience complications of the Kock pouch (KP) warranting revision or exci-
sion. This systematic review aimed to assess the pooled prevalence and risk factors for complications and failure of the KP.
Methods This Preferred Reporting Items for Systematic Reviews and Meta-analyses (PRISMA)-compliant systematic review
(CRD42023416961) searched PubMed, Scopus, and Web of Science for studies on adult patients with Kock continent ileos-
tomy published after the year 2000. The main outcome measures were revision, complications, and failure of the KP. Risk
factors for complications and failure were assessed using a meta-regression analysis. Risk of bias was assessed using the
ROBINS-1 tool. A proportional meta-analysis of the main outcomes was performed.

Results A total of 19 studies (2042 patients) were included. The weighted mean prevalence of complications was 60.4%
[95% confidence interval (CI): 46.1-74.7%], of pouch revision was 46.6% (95% CI: 38.5-54.7%), and of pouch failure was
12.9% (95% CI: 9.3-16.4%). Studies conducted in the USA had a mean failure prevalence of 12.6% (95% CI: 6.2-18.9%)
comparable to studies conducted in Europe (11.1%; 95% CI: 7.5-14.7%). Factors associated with higher complications
were increased body mass index (BMI) and previous ileoanal pouch anastomosis (IPAA); however, these factors were not
associated with increased pouch failure.

Conclusions The KP is a highly complex operation as shown by a pooled complication prevalence of 60%, and thus, it should
be only performed by experienced surgeons. Despite the high prevalence of complications and need for revisional surgery,
patients are keen to preserve their KP. Increased BMI and a previous failed IPAA are risk factors for pouch complications,
but not failure.
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Introduction

Kock continent ileostomy, also known as the Kock pouch
(KP), was introduced in 1969 by Professor Nils Kock from
Gothenburg, Sweden [1]. The concept of the procedure
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was mainly used in patients with mucosal ulcerative colitis
(MUC) and familial adenomatous polyposis (FAP) as an
alternative to a Brooke end ileostomy.

Despite the sound concept of the procedure, the KP
was found to be associated with a considerable rate of
complications that warrant at least a single revision.
Perhaps the most common indication for revision of the
KP is nipple-valve-related complications, especially valve
slippage [3]. A systematic review [4] reported the incidence
of valve slippage to range between 15.8% and 57%. Valve
slippage has been attributed to the effect of bulky mesentery
that prevents the attachment of the two walls of the valve,
occurring most commonly at the mesenteric aspect [5].

In addition, nipple-valve-related complications include
valve dysfunction, stricture, and difficult intubation. The
valve-related complications of the KP stimulated the
development of alternative reservoir techniques. These
include the Barnett intestinal reservoir in which the
mesenteric side is reinforced using an intestinal collar
around the exit conduit [6], and the non-intussuscepting
continent T-pouch [7]. In 1979 Sir Alan Parks and Mr. John
Nicholls [8] described the S-pouch; in 1980 Utsunomiya
et al. [9] described the J-pouch, which has widely replaced
the KP as the preferred method to avoid a Brooke ileostomy.

A recent systematic review [3] explored the long-term
outcomes of the Kock pouch. This review was undertaken in
the context of continent ileostomies and therefore included
the Barnett intestinal reservoir and T-pouch. Since the
majority of revisions surgery and excisions of the KP are
due to complications, a detailed analysis of the individual
complications and their risk factors was undertaken to
improve the current outcomes of the KP. Therefore, the
present systematic review aimed to assess the pooled
prevalence and risk factors for complications and failure of
the KP as reported in all studies published after the year
2000.

Methods
Registration and reporting

The protocol of this systematic review was registered in the
International Prospective Register of Systematic Reviews
(PROSPERO; CRD42023416961). The review was reported
in keeping with the guidelines of the Preferred Reporting
Items for Systematic Reviews and Meta-analyses (PRISMA
2020) [10].

Literature search

Two authors (S.E.and P.R.) independently performed a
systematic literature search for complications following
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KP creation, querying PubMed, Scopus, and Web of
Science for published and ahead-of-publication studies
from January 2000 through April 2023. A snowball search
strategy was employed, searching the references section
of the studies initially retrieved. In addition, the PubMed
function “related articles” was activated to look for more
potentially eligible articles.

Duplicate reports and conference abstracts without
access to the full text were excluded, and the remaining
studies were stepwise screened by title and abstract first,
and then the full-text versions of selected articles were
independently reviewed by one of two authors (S.E.
or S.B.) to assess for eligibility. The process of article
selection and screening was supervised by the senior
author (S.D.W.), who has extensive experience with
creating and revising Kock pouches.

We used the following keywords in the search process
“Kock pouch,” “K pouch,” “Continent ileostomy,”
“complications,” “outcome,” “revision,” “excision,” and
“failure.” In addition, we used the following medical
subject headings (MeSH) terms: (ileostomy), (pouch),
(complications), and (outcome). The following syntax
combination was used for the literature search: (Kock
pouch OR Continent ileostomy) AND (Complications OR
Outcome OR Revision OR Excision OR Failure).

9% ¢ 9% ¢

Study selection

Both observational and randomized studies were
considered eligible for inclusion. The studies included
were required to have full text available in English and to
fulfill the following Patients, Intervention, Comparator,
and Outcome (PICO) criteria:

e P (Patients): patients with inflammatory bowel disease
(IBD), (FAP), colorectal cancer, and other conditions
treated with total colectomy or proctocolectomy.

e [ (Intervention): Kock continent ileostomy.

e C (Comparator): Regular Brooke ileostomy, ileal pouch
anal anastomosis (IPAA), or no comparator.

e (Outcome): Complications, revision, excision, and
failure

We excluded case reports and case series entailing
less than 20 patients, animal studies, editorials, previous
reviews and meta-analyses, studies that did not report
the complications of KP, and studies that assessed other
techniques of continent ileostomy such as T-pouch and
Barnett ileostomy. In the case of overlapping studies, the
most recent or larger study reporting the outcomes of this
review was included.
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Assessment of study quality and risk of bias

Two authors (S.E. and Z.G.) independently assessed the
risk of bias in the studies using the ROBINS-1 tool [11],
and conflicts in the assessment were resolved by mutual
agreement. The publication bias among the studies was
visually assessed by inspection of a funnel plot of the
standard error of the prevalence of total complications,
revision, and failure of KP against the prevalence of these
outcomes. The Egger’s regression test was also used
to assess publication bias for the main outcomes. The
symmetry of the funnel plot and the presence of 95% of the
studies near the straight vertical line in the plot indicated the
absence of publication bias. The certainty of the evidence of
each outcome was graded as very low, low, moderate, and
high using the Grading of Recommendations Assessment,
Development, and Evaluation (GRADE) approach [12].

Data collected

Two authors (S.E. and S.B.) extracted the following data
from the studies into a preformed Excel sheet template:

e Authors, duration, country, and design of the study.
Number, age, sex, and body mass index (BMI) of the
patients

Indications for KP.

Previous IPAA.

Total and individual complications.

Pouch revision and failure.

Follow-up duration.

Outcome measures

The primary outcome of this review was the pooled
prevalence of total and individual complications after the KP
and the associated risk factors. Complications were defined
as any deviation from the normal expected course after the
KP. Total complications included all complications reported
in the original studies. Individual complications that were
reported by multiple studies were selected to be pooled.

Secondary outcomes were the pooled prevalence of
pouch revision or exicsion and risk factors associated
with such failures. Revision was defined as the need for
reoperation to revise the pouch without the need for excising.
Failure was defined as the need for pouch removal with
the formation of a Brooke ileostomy either due to permanent
pouch dysfunction or complications.

Statistical analysis

A proportional meta-analysis was conducted using open-
source, cross-platform software for advanced meta-analysis,

openMeta [Analyst] " version 12.11.14. The weighted mean
prevalence and the corresponding 95% confidence interval
(CI) of complications, revision, excision, and failure of the
KP were calculated using a random-effect or fixed-effect
model based on the amount of statistical heterogeneity
assessed by the inconsistency (%) statistics (low if > <25%,
moderate if I*=25-75%, and high if I >75%). The binary
random-effect model was used to pool data when significant
(p <0.1) statistical heterogeneity was observed. Subgroup
meta-analyses of the prevalence of complications according
to study year, country, surgery indication, follow-up, and
sample size were conducted. A random-effect meta-
regression analysis was conducted to assess the factors
significantly associated with the main outcomes of this
review and the results were reported as slope coefficient
(SE) and p-value. Owing to the low statistical power of
meta-regression analyses, a p-value < 0.1 was considered
statistically significant.

Results
Characteristics of patients and studies

After the initial screening of 569 articles, 19 [13-31] were
included in this systematic review (PRIMSA flow chart,
Fig. 1). The studies were published between 2005 and 2022
and were based in the USA (n=7), Sweden (n=23), Norway
(n=3), Germany (n=2), Finland (n=1), France (n=1),
Italy (n=1), and the Netherlands (n=1). All studies were
retrospective cohort studies.

Overall, 2042 patients were included in the review, with
a median age of 38.2 (range, 23.1-46.4) years and a female-
to-male ratio of 1.17:1. KP was performed after failed [PAA
in 322 (15.8%) patients. The number of patients operated
on per study year ranged from 0.96 to 22.7, with a mean of
5.2 patients per year (Table 1). In 16 studies, the indication
for a KP was IBD, whereas in 10 studies it was FAP, and in
seven studies, functional disorders including colonic inertia
and Hirschsprung’s disease were the indications for KP
(Table 2).

Total and individual complications

The weighted mean prevalence of total complications was
60.4% (95% CI: 46.1-74.7%, I =98%; Fig. 2). The weighted
mean prevalence of nipple valve complications was 40.5%
(95% CI: 24.7-56.2%, I* =97%), difficult intubation 13.1%
(9.7-16.5%, I* =43.8%), pouch leak/fistula 16.8% (95% CI:
10.9-22.7%, ’=93.7%), pouchitis 13% (95% CI: 6.6-19.4%,
P=93.8%), abscess 11.9% (95% CI: 0.2-23.6%, ’=81.1%),
hernia 8.6% (95% CI: 4.3-13%, >= 88.1%), and short-bowel
syndrome 2.5% (95% CI: 0.3-4.7%, P=0; Fig. 3). The total
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Fig.1 PRISMA flow chart

Table 1 Characteristics of patients and studies

and individual complications reported in each study are sum-
marized in Table 3.

Subgroup analyses

The pooled complication prevalence in the studies pub-
lished after 2010 was slightly lower than that in the stud-
ies published before 2010 [58.1% (95% CI: 45.1-71.1%)
versus 59.9% (95% CI: 41-78.7%)]. Studies with follow-
up > 10 years (n=12) had a pooled complication prevalence
of 54.6% (95% CI: 43-66.2%) compared with 71% (95%
CI: 55-87%) in studies with follow-up < 10 years. Studies
conducted in the USA had a mean complication preva-
lence of 89.9% (95% CI: 81.1-98.5%), higher than that
in studies conducted in European countries [52.2% (95%
CI: 41.5-62.9%)]. After exclusion of the two largest stud-
ies [14, 27], the weighted mean rate of total complications
was 60.8% (95% CI: 45.9-75.7%). The pooled prevalence
of complications in studies with > 5 patients per year was
59.6% (95% CI: 29.6-89.6%). Studies (n=6) that mainly
included patients with IBD had a pooled complications prev-
alence of 48.5% (95% CI: 35.4-61.6%), whereas the pooled
complication prevalence in the studies that included patients
with slow-transit constipation, inertia, or other motility dis-
orders was higher, at 73.8% (9%CI: 49.1-98.5). A leave-one-
out meta-analysis did not reveal a significant change in the

Study Duration Country Number Number per year Age in years Male BMI in kg/m?
of study
Ecker et al., 2022 1988-2015 Germany 26 0.96 42.5 13 NA
Risto et al., 2022 1964-1996 Sweden 727 22.7 36 378 NA
Ecker et al., 2022 1986-2015 Germany 77 2.6 46.4 35 NA
Risto et al., 2021 1980-2016 Sweden 85 2.4 36 43 NA
Aytac et al, 2019 1982-2013 USA 134 4.3 37 48 23.5
Aytac et al., 2017 1978-2013 USA 48 1.4 33 14 23
Sunde et al., 2017 2000-2013 Norway 47 3.6 40 NA NA
Mukewar et al., 2014 2002-2011 USA 36 4 23.1 17 NA
Parc et al., 2011 1973-2007 France 49 14 42 15 NA
Lian et al., 2009 1982-2007 USA 64 2.6 36.5 27 23.4
Hoekstra et al., 2009 1996-2007 The Netherlands 28 2.5 46 10 NA
Wasmuth et al., 2009 1983-2007 Norway 63 2.6 36.5 27 NA
Denoya et al., 2008 1998-2003 USA 31 6.2 NA NA NA
‘Wasmuth et al., 2007 1983-2002 Norway 50 2.6 37 20 NA
Nessar et al., 2006 1974-2001 USA 330 12.2 34.9 143 NA
Delaini et al., 2005 1967-1972 Italy 59 11.8 NA NA NA
Berndtsson et al., 2004 1967-1974 Sweden 68 9.7 30 25 NA
Castillo et al., 2005 1993-2003 USA 24 24 22-73 5 NA
Lepisto et al., 2005 1972-2000 Finland 96 34 34 56 NA

BMI body mass index; NA not available
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Table 2 Indications for Kock pouch

Study Indication Type of Kock pouch Previous IPAA
Ecker et al., 2022 Failed IPAA for IBD and FAP Primary 26
Risto et al., 2022 Failed IPAA, IBD Primary 22
Ecker et al., 2022 Failed IPAA, IBD, FAP, rectal cancer, slow-transit constipation Revisional after failed Kock pouch 15
Risto et al., 2021 Failed IPAA, IBD, FAP Primary 8
Aytac et al., 2019 Failed IPAA, IBD, FAP, motility disorders Primary 67
Aytac et al., 2017 Failed IPAA, Crohn’s disease Primary 4
Sunde et al., 2017 MUC Primary 0
Mukewar et al., 2014 Failed IPAA, IBD Primary 36
Parc et al., 2011 Failed IPAA, IBD, FAP, Hirschsprung’s disease, CRC Primary 32
Lian et al., 2009 Failed IPAA, IBD, FAP, colonic inertia Primary 64
Hoekstra et al., 2009 Failed IPAA, IBD, FAP, CRC, slow transit constipation Primary 3
Wasmuth et al., 2009 Avoid ileostomy (7), remove ileostomy (23), IPAA failure Primary 10

(2010), ileostomy failure (22)
Denoya et al., 2008 NA
‘Wasmuth et al., 2007 Failed IPAA, IBD, FAP
Nessar et al., 2006
Delaini et al., 2005
Berndtsson et al., 2004
Castillo et al., 2005
Lepisto et al., 2005

Crohn’s colitis

Ulcerative colitis

Failed IPAA, IBD, FAP, colonic inertia
Failed IPAA, IBD, FAP

Failed IPAA, IBD, FAP, colonic inertia, imperforate anus

Revisional after failed Kock pouch NA

Primary 5
Primary 20
Primary 0
Primary 0
Primary 7
Primary 3

IPAA ileal pouch anal anastomosis, FAP familial adenomatous polyposis, /BD inflammatory bowel disease, MUC mucosal ulcerative colitis,

CRC colorectal cancer, NA not available

Total complications
Studies

Ecker et al, 2022 ]
Risto et al, 2022 -546
Ecker etal 2, 2022

Risto et al. 2021

Sunde et al. 2017

Mukewar et al. 2014

Parc et al, 2022

Lian et al, 2009 v
Hoekstra et al. 2009 714

Rate 95%C.l. Event/total

Lepisto et al, 2005 .292 (0.201, 0.383) L - .

Overall (12=98.48 % , P<0.001) 0.604 (0.461, 0.747) 859/1530 ——

Fig.2 Forest plot depicting the weighted mean prevalence of total
complications after Kock pouch

pooled prevalence of complications on the exclusion of each
study (Supplementary Fig. 1).

Meta-regression analysis

Factors associated with higher complications were increased
BMI (SE: 0.992, p <0.001), previous IPAA (SE: 0.008,
p=0.002), and country of the study (SE: — 0.334, p=0.002).
Age (SE: — 0.004, p=0.656), male sex (SE: — 0.0001,
p=0.528), and study year (SE: — 0.043, p=0.722) were

not significantly associated with complications after KP
creation.

Pouch revision and failure

The median follow-up period was 12.7 (range, 3.7-31) years.
The weighted mean prevalence of pouch revision was 46.6%
(95% CI: 38.5-54.7%, P= 80.8%), and of pouch failure was
12.9% (95% CI: 9.3-16.4%, P=80.7%; Fig. 4). A summary
of failure and revision prevalence in each study is shown in
Table 4.

Subgroup analyses

The weighted mean pouch failure prevalence in the stud-
ies published after 2010 (13.2%; 95% CI: 8.2-18.1%)
was higher than that in the studies published before 2010
(10.4%; 95% CI: 6.2-14.6%). Studies with a follow-up
of > 10 years (n=12) had a mean failure rate of 14.4% (95%
CI: 10.6-18.2%) compared with 5.9% (95% CI: 2.8-9%) in
studies with a follow-up of < 10 years. Studies conducted
in the USA had a mean failure prevalence of 12.6% (95%
CI: 6.2-18.9%), comparable to studies conducted in Europe
(11.1%; 95% CI: 7.5-14.7%). After exclusion of the two
largest studies [14, 27], the weighted mean prevalence of
pouch failure was 11.6% (95% CI: 7.8—-15.4%) and of pouch
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Intubation difficulties

Studies Rate 95%C.I. Eventitotal
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Pouchitis
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Ecker et al, 2022 0/26 ————
Aytac etal, 2019 117134 - -
Aytac etal, 2017 16/48 — =
Sunde et al, 2017 10747 —_—
Parc et al, 2011 12749 + -
Hoekstra et al, 2009 1/28 —8———
Wasmuth et al, 2009 1763 L §
Nessar et al, 2006 87/330 —
Bemdtsson et al, 2004 14768 —_—
Lepisto et al, 2005 ee -
Overall (1"2=93.79 % , P< 0.001) 0.130 (0.066, 0.194) 153/889 ~———eE
" 02 o4
Proportion
Pouch leak or fistula
Studies Rate 95%C.Il. Eventitotal
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Risto et al, 2021 26/85 —
Aytac et al, 2019 45/134 -
Aytac et al, 2017 24748 —_— e
Parc et al, 2011 -
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. o o2 os o o
Proporton

Fig. 3 Forest plot depicting the weighted mean prevalence of nipple valve complications, difficult intubation, pouchitis, and leak or fistula after

Kock pouch

Table 3 Complications after Kock pouch

Study Number of Total Intubation Valve Pouch fistula/ Pouchitis Hernia
patients complications difficulties complications leak
Ecker et al., 2022 26 14 NA 5 2 0 0
Risto et al., 2022 727 397 NA NA 58 NA 51
Ecker et al., 2022 77 30 NA 6 1 NA 1
Risto et al., 2021 85 67 10 70 26 NA 7
Aytac et al., 2019 134 204 27 71 45 11 18
Aytac et al., 2017 48 106 8 32 24 16 9
Sunde et al., 2017 47 13 NA NA NA 10 NA
Mukewar et al., 2014 36 26 NA 6 NA 8 NA
Parc et al., 2011 49 39 NA 32 10 12 NA
Lian et al., 2009 64 64 NA 22 9 8 10
Hoekstra et al., 2009 28 20 4 3 2 1 NA
Wasmuth et al., 2009 63 21 NA 18 2 1 NA
Denoya et al., 2008 31 31 NA 29 2 NA NA
Wasmuth et al., 2007 50 38 NA 26 11 NA NA
Nessar et al., 2006 330 512 48 151 83 87 51
Delaini et al., 2005 59 15 NA NA 3 NA NA
Berndtsson et al., 2004 68 40 NA 12 14 NA
Castillo et al., 2005 24 16 5 13 1 NA 1
Lepisto et al., 2005 96 28 14 6 1 NA

revision was 46.7% (95% CI: 39.9-53.5%). The pooled prev-
alence of failure and revision in studies that included > 5
patients per year was 11.5% (95% CI: 7.3-15.7%) and 48%
(95% CI: 29.7-66.3%), respectively. A leave-one-out meta-
analysis did not reveal a significant change in the pooled

@ Springer

prevalence of failure and revision on the exclusion of each
study (Supplementary Fig. 1).

A summary of the pooled prevalence of pouch compli-
cations and failure in the sensitivity analyses is shown in
Fig. 5.
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Pouch revision

Studies Rate 95%C.l. Eventitotal

Ecker et al, 2022 192 (0.041, 0.344)
Ecker etal 2, 2022 351 .a57)
Risto et al, 2021 29
Aytac etal, 2019
Parc etal, 2011
Hoekstra et al, 2009

Wasmth et al, 2009
Wasmuth et al, 2007
Delaini et al, 2005
Bematsson et al, 2004
Lepisto et al, 2005

Overall (12=80.78 % , P< 0.001) 0.466 (0.385, 0.547) 351/735

Pouch failure

Studies Rate 95%C.l. Event/total
Ecker et al, 2022 192 (0.041, 44) 5/26
Risto et al, 2022 106 (0,084, Y TI921 -
Ecker et al 2, 2022 77

Risto et al, 2021
Aytac et al, 2019
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Wasmuth et al, 2009 .095 ( 23, 168) 6/63 -

Wasmuth et al, 2007 (0.005,
Nessar et al, 2008 55 (0.116,
Delaini et al, 2005 .220 (0.115,
Bemdtsson et al, 2004 59 (0,003,
Lepisto et al, 2005 -240 (0.154,

Overall (1"2=80.67 % . P< 0.001) 0.129 (0.093, 0.164) 251/1887 st

Proporton

Fig.4 Forest plot depicting the weighted mean prevalence of Kock
pouch revision and failure

Table 4 Revision and failure of Kock pouch

Study Number  Revision Failure Follow-up
of patients in years
Ecker et al., 2022 26 5 5 7.5
Risto et al., 2022 727 1033 77 27
Ecker et al., 2022 77 27 11 30
Risto et al., 2021 85 45 15 24
Aytac et al., 2019 134 59 13 6
Aytac et al., 2017 48 53 22 19
Sunde et al., 2017 47 NA 1 3
Mukewar et al., 2014 36 NA 3 21
Parc et al., 2011 49 22 5 20.5
Lian et al., 2009 64 29 3 5
Hoekstra et al., 2009 28 14 1 3.75
Wasmuth et al., 2009 63 21 6 10.5
Denoya et al., 2008 31 12 2 7
Wasmuth et al., 2007 50 34 4 12
Nessar et al., 2006 330 NA 51 11
Delaini et al., 2005 59 23 13 27
Berndtsson et al., 2004 68 44 4 31
Castillo et al., 2005 24 14 2 55
Lepisto et al., 2005 96 57 23 18

Meta-regression analysis

None of the examined variables were associated with
pouch failure [age (SE: — 0.006, p=0.222), male sex
(SE: — 0.0001, p=0.778), previous IPAA (SE: — 0.0001,
p=0.710), study year (SE: 0.020, p=0.567), country of

89.9
80 7
0 60.4 599 -_— 59.6
60 ol 52.2
: ] 3 ) l‘ ] L1 1
5.9

Follow-up  USstudies  European  >5 patients
<10 years studies per year

Overall Studies Studies after  Follow-up
before 2010 2010 >10 years

# Pooled complications (%)  ® Pooled failure (%)

Fig.5 Pooled prevalence of pouch complications and failure in the
sensitivity analyses

the study (SE: — 0.082, p=0.114), complications (SE:
—0.001, p=0.971), nipple valve complications (SE: 0.001,
p=0.473), pouchitis (SE: — 0.006, p=0.164), and pouch
leak/fistula (SE: — 0.0001, =0.795)].

Risk of bias and certainty of evidence

A total of 12 studies had some concern of bias, and 7
were at high risk of bias (Appendix Table 1). There was
no evidence of publication bias for complications, pouch
revision, and failure as shown by the insignificant p-values
of the Egger’s regression test (p=0.381, p=0.571, and
p=0.388, respectively; Supplementary Fig. 2). Based on the
GRADE assessment, the main outcomes of this review had
very low certainty of evidence because of the high risk of
bias, inconsistency, and imprecision as shown in Appendix
Table 2.

Discussion

The findings of the present systematic review reinforced
the previous notion regarding the considerable prevalence
of complications and the need for revision surgery after
Kock continent ileostomy. The present study was a
dedicated analysis of complications after Kock pouch
creation, providing further insights into the risk factors
for complications and variations in their prevalence. The
selection criteria for inclusion into the present review were
predefined to ensure a contemporary cohort of patients. In
addition, by excluding case series involving < 20 patients,
the small study effect was minimized [32]. Indications for
the creation of the KP varied across the studies with the most
common indication being IBD and FAP.

According to our analysis, the pooled prevalence of
complications of KP was approximately 60%. Such a high
rate is expected given the pouch design that entails a nipple
valve predisposed to various complications. Unfortunately,
the prevalence of complications did not decrease over

@ Springer



135 Page80of10

Techniques in Coloproctology (2024) 28:135

time, as more recent studies published after the year 2010
reported a similar complication prevalence to earlier studies.
Interestingly, the pooled complication prevalence in studies
with follow-up longer than 10 years was lower than that of
studies with shorter follow-ups. This observation, despite
being counterintuitive, might be related to the type and
pattern of complications or perhaps attributable to reporting
bias in studies with longer follow-up durations.

The most common complications were related to
the nipple valve, including valve dysfunction, slippage,
stricture, and leak, accounting for a pooled prevalence of
40.5%. It is estimated that approximately every second or
third patient would have a revision operation of the nipple
valve within 20 years after primary continent ileostomy
construction [15, 33]. Another common issue with the KP
is difficult intubation, with a pooled prevalence of 13.1%.
The common cause of difficult intubation of KP is partial
nipple valve slippage [27]. One suggested method to avoid
difficult intubation is to construct the nipple valve with an
isoperistaltic intussusception [34].

Akin to the J-pouch in IPAA, the KP is susceptible to
pouchitis, albeit to a much lesser degree as the pooled
prevalence of pouchitis was 13.1%, compared with
a cumulative incidence of 48% after the J-pouch [35, 36].
Short-bowel syndrome was reported in three studies [17, 22,
28], with a pooled prevalence of 2.5%. This complication
usually occurs after the excision of the continent ileostomy.
It has been suggested that having a continent ileostomy
after a failed IPAA may increase the risk of failure, with
subsequent pouch excision resulting in short bowel
syndrome. However, the study by Aytac et al. [17] found the
risk for short-bowel syndrome after a continent ileostomy is
similar between patients with or without a history of failed
previous IPAA.

Patients recognized to be at an increased risk of
complications after the KP in our analysis were obese or
had previous failed IPAA. This finding is discordant with
a previous study [17] that concluded a continent ileostomy
is safe in patients with a prior failed IPAA, demonstrating
no increased risk of postoperative complications. Revision
of IPAA and J pouch into a KP is technically demanding
and requires substantial experience. If the failed J-pouch
can be used as the continent ileostomy reservoir, the length
of the remaining bowel can be maintained, and thus, the
risk of short-bowel syndrome would be minimized in the
event that further revisions are needed. However, in the
classical scenario where the failed J-pouch is excised and a
continent ileostomy is created as a new reservoir, up to 30%
of the bowel would be compromised should the continent
ileostomy need to be excised in the future [17]. Older
reports concluded that conversion of the failing IPAA to a
continent ileostomy, rather than to a Brooke ileostomy, is
rewarding provided that the surgeon is very familiar with
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the technique and the primary disease is suitable for pouch
surgery [37]. A more recent study [13] highlighted some
strategic considerations when converting a failed IPAA to
KP. Namely, the complexity of the conversion in terms of
the extent of pouch reconstruction, classified as complete,
partial, or none, should be considered. Complex conversion
procedures may confer similar long-term outcomes to new
constructions.

The high prevalence of complications of KP was
paralleled with a significant prevalence of pouch revisions,
most of which were to correct nipple valve issues. This
high prevalence of pouch revisions may indicate that
patients were keen to preserve the KP despite the need for
frequent revisions instead of converting to a regular Brooke
ileostomy. This observation may imply a high level of
patient satisfaction with the outcome and continence effect
of the KP. Despite the high prevalence of complication and
revision, the pooled prevalence of pouch failure was 12.9%.
Failure seems to be directly related to the length of follow-up
as studies with follow-up durations < 10 years had a pooled
rate of approximately 6%, compared with a rate of 14.4%
in studies with longer follow-up periods. This finding may
suggest that KP failures can be consequences of chronic
issues that extend far past the time of pouch creation and
may not necessarily be related to short-term complications.
Given this observation, patients undergoing a KP may need
sustained long-term follow-up with the diligence required
by clinicians to ensure that patients are not lost to follow-up.

Failure did not significantly differ according to the
geographic region of the studies. Interestingly, the meta-
regression analysis did not find previous IPAA or the
development of complications to be significantly associated
with pouch failure. This finding implies that patients who
had failed IPAA may still be eligible to have a KP and that,
despite the expected high incidence of complications, the KP
would be viable and functioning on long-term follow-up. A
possible explanation of the high prevalence of complications
and failure of KP is the small number of patients operated
per year at each center, amounting to five patients per year
on average. With such a small number of cases, it would
be difficult to accrue sufficient experience and achieve a
learning curve. An association between the hospital volume
and outcomes of elective colorectal surgery including
complications and reoperation has been previously reported
[38].

The present systematic review represents a dedicated,
focused analysis of the pooled prevalence, types, and risk
factors for complications after KP creation. Subgroup
analyses of the outcomes according to the year and region
of study and follow-up duration added further information
to the current literature. The results of this review were
consistent with the experience of the senior author of this
study, who has routinely treated patients with continent
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ileostomies for> 35 years and has created, revised, and
excised numerous continent ileostomies.

The main limitations of this review include the
retrospective nature and low quality of the studies reviewed.
In addition, there was a high level of statistical heterogeneity
within the outcomes. Reporting of complications was not
consistent among the studies, which might be expected given
the lack of standard of reporting morbidity after continent
ileostomy. Nipple valve complications, albeit being the
most common type of complications, were not exclusively
reported in all studies. Moreover, during the period of our
review, IPAA was the globally preferred operation for
patients with MUC or FAP to avoid a Brooke ileostomy.
Therefore, selection bias may be a large contributing factor
to these results. Some of the baseline data, such as BMI,
were not reported by most of the studies, limiting the power
of the meta-regression analyses performed. The review did
not account for differences in surgeons’ experience and
volume, which may have an impact on the prevalence of
complications. Furthermore, adverse selection may have
been caused by patients with failed IPAA undergoing a KP.
Lastly, some surgeons have advocated performing a KP for
patients with Crohn’s disease [18, 28]. This selection bias
may also have had a major effect on the outcomes including
helping to explain the failure of the prevalence of revision
and excision to decrease with time.

Conclusions

The KP is a highly complex operation, as shown by a
pooled complication prevalence of 60%, and, thus, should
be only performed by experienced surgeons. Despite the
high prevalence of complications and need for revisional
surgery, patients are keen to preserve their KP probably
because they can improve their quality of life. Increased
BMI and a previous failed IPAA are risk factors for pouch
complications, but not failure. The incidence of KP failure
is expected to increase with longer follow-up.

Supplementary Information The online version contains supplemen-
tary material available at https://doi.org/10.1007/s10151-024-03018-x.

Author contributions Emile: conceptualization; data curation; formal
analysis; investigation; methodology; validation; visualization; writ-
ing—original draft. Garoufalia: data curation; formal analysis; inves-
tigation; methodology; writing—review and editing. Mavrantonis: data
curation; formal analysis; investigation; methodology; writing—review
and editing. Rogers: data curation; formal analysis; investigation;
methodology; writing—review and editing. Barsoum: data curation;
formal analysis; investigation; methodology; writing—review and
editing. Horesh: data curation; formal analysis; investigation; meth-
odology; writing—review and editing. Gefen: data curation; formal
analysis; investigation; methodology; writing—review and editing.

Wexner: conceptualization; project administration; supervision; writ-
ing—review and editing.

Funding None.

Data Availability No datasets were generated or analyzed during the
current study.

Declarations

Conflict of interest None of the authors reports to any relevant finan-
cial or personal disclosures. Dr. Wexner is a consultant for ARC/Cor-
vus, Baxter, Becton, Dickinson and Co, GI Supply, Glaxo Smith Kline,
ICON Clinical Research Ltd, Intuitive Surgical, Leading Biosciences/
PalisadeBio, Livsmed, Medtronic, Olympus, OstomyCure, Stryker,
Takeda, Virtual Ports; is a member of the Data Safety Monitoring
Board of JSR/WCG/ACI (chair), Polypoid (chair), and Boomerang;
and receives royalties from Intuitive Surgical Karl Storz Endoscopy
America Inc., Medtronic, and Unique Surgical Solutions, LLC.

Open Access This article is licensed under a Creative Commons Attri-
bution 4.0 International License, which permits use, sharing, adapta-
tion, distribution and reproduction in any medium or format, as long
as you give appropriate credit to the original author(s) and the source,
provide a link to the Creative Commons licence, and indicate if changes
were made. The images or other third party material in this article are
included in the article’s Creative Commons licence, unless indicated
otherwise in a credit line to the material. If material is not included in
the article’s Creative Commons licence and your intended use is not
permitted by statutory regulation or exceeds the permitted use, you will
need to obtain permission directly from the copyright holder. To view a
copy of this licence, visit http://creativecommons.org/licenses/by/4.0/.

References

1. Kock NG (1969) Intra-abdominal “reservoir” in patients with
permanent ileostomy. Preliminary observations on a procedure
resulting in fecal “continence” in five ileostomy patients. Arch
Surg 99:223-231. https://doi.org/10.1001/archsurg.1969.01340
140095014

2. Kock NG, Brevinge H, Philipson BM, Ojerskog B (1986) Conti-
nent ileostomy. The present technique and long-term results. Ann
Chir Gynaecol 75:63-70

3. Angistriotis A, Shen B, Kiran RP (2022) Construction of and
conversion to continent ileostomy: a systematic review. Dis Colon
Rectum 65:S26-S36. https://doi.org/10.1097/DCR.0000000000
002631

4. Deputy M, Worley G, Patel K et al (2021) Long-term outcome
and quality of life after continent ileostomy for ulcerative colitis:
a systematic review. Colorectal Dis 23:2286-2299

5. Wu X-R, Ke H-X, Kiran RP, Shen B, Lan P (2020) Continent
ileostomy as an alternative to end ileostomy. Gastroenterol Res
Pract 2020:9740980

6. Chen M, Shen B (2019) Kock Pouch, Barnett continent intesti-
nal reservoir, and diverted pouch. In: Shen B (ed) Pouchitis and
ileal pouch disorders. Academic Press, San Diego, CA, USA, pp
469486

7. Kaiser AM, Stein JP, Beart RW Jr (2002) T-pouch: a new valve
design for a continent ileostomy. Dis Colon Rectum 45:411-415

8. Parks AG, Nicholls RJ (1978) Proctocolectomy without ileostomy
for ulcerative colitis. Br Med J 2:85-88

@ Springer


https://doi.org/10.1007/s10151-024-03018-x
http://creativecommons.org/licenses/by/4.0/
https://doi.org/10.1001/archsurg.1969.01340140095014
https://doi.org/10.1001/archsurg.1969.01340140095014
https://doi.org/10.1097/DCR.0000000000002631
https://doi.org/10.1097/DCR.0000000000002631

135 Page 100f10

Techniques in Coloproctology (2024) 28:135

10.

11.

12.

13.

14.

15.

16.

17.

18.

19.

20.

21.

22.

23.

24.

Utsunomiya J, Iwama T, Imajo M et al (1980) Total colectomy,
mucosal proctectomy, and ileoanal anastomosis. Dis Colon Rec-
tum 23:459-466

Liberati A, Altman DG, Tetzlaft J et al (2009) The PRISMA state-
ment for reporting systematic reviews and metaanalyses of studies
that evaluate healthcareinterventions: explanation and elaboration.
BMJ 339:b2700

Sterne JA, Hernan MA, Reeves BC, S, et al (2016) ROBINS-I: a
tool for assessing risk of bias in non-randomised studies of inter-
ventions. BMJ 355:i4919. https://doi.org/10.1136/bm;j.i4919
Balshem H, Helfand M, Schunemann HJ et al (2011) GRADE
guidelines: 3. Rating the quality of evidence. J Clin Epidemiol
64:401-406

Ecker KW, Dinh C, Ecker NKJ, Moslein G (2022) Conversion
of ileo-pouch anal anastomosis to continent ileostomy: strategic
surgical considerations and outcome. Colorectal Dis 24:631-638.
https://doi.org/10.1111/codi.16064

Risto A, Andersson RE, Landerholm K, Bengtsson J, Block M,
Myrelid P (2022) Reoperations and Long-term Survival of Kock’s
Continent ileostomy in inflammatory bowel disease patients: a
population based national cohort study from Sweden. Dis Colon
Rectum 66:1492-1499. https://doi.org/10.1097/DCR.0000000000
002517

Ecker KW, Tonsmann M, Ecker NKJ, Moslein G (2022) Salvage
surgery for continent ileostomies (CI) after a first successful
revision: more long-term blame on the reservoir than the nipple
valve. Int J Colorectal Dis 37:553-561. https://doi.org/10.1007/
500384-021-04054-x

Risto A, Hallbook O, Andersson P, Sjodahl R, Myrelid P (2021)
Long-term follow-up, patient satisfaction, and quality of life for
patients with Kock’s Continent ileostomy. Dis Colon Rectum
64:420-428. https://doi.org/10.1097/DCR.0000000000001823
Aytac E, Dietz DW, Ashburn J, Remzi FH (2019) Is conversion of
a failed IPAA to a continent ileostomy a risk factor for long-term
failure? Dis Colon Rectum 62:217-222

Aytac E, Dietz DW, Ashburn J, Remzi FH (2017) Long-term out-
comes after continent ileostomy creation in patients with Crohn’s
disease. Dis Colon Rectum 60:508-513

Sunde ML, @resland T, Faerden AE (2017) Restorative procto-
colectomy with two different pouch designs: few complications
with good function. Colorectal Dis 19:363-371. https://doi.org/
10.1111/codi.13478

Mukewar S, Wu X, Lopez R, Shen B (2014) Comparison of long-
term outcomes of S and J pouches and continent ileostomies in
ulcerative colitis patients with restorative proctocolectomy-expe-
rience in subspecialty pouch center. J Crohns Colitis 8:1227-1236
Parc Y, Klouche M, Bennis M, Lefévre JH, Shields C, Tiret E
(2011) The continent ileostomy: an alternative to end ileostomy?
Short and long-term results of a single institution series. Dig Liver
Dis 43:779-783. https://doi.org/10.1016/j.d1d.2011.05.017

Lian L, Fazio VW, Remzi FH, Shen B, Dietz D, Kiran RP
(2009) Outcomes for patients undergoing continent ileostomy
after a failed ileal pouch-anal anastomosis. Dis Colon Rectum
52:1409-4414

Hoekstra LT, de Zwart F, Guijt M, Bakx R, Gerhards MF (2009)
Morbidity and quality of life after continent ileostomy in the Neth-
erlands. Colorectal Dis 11:719-725. https://doi.org/10.1111/j.
1463-1318.2008.01674.x

Wasmuth HH, Myrvold HE (2009) Durability of ileal pouch-anal
anastomosis and continent ileostomy. Dis Colon Rectum 52:1285—
1289. https://doi.org/10.1007/DCR.0b013e3181a90b65

@ Springer

25.

26.

27.

28.

29.

30.

31.

32.

33.

34.

35.

36.

37.

38.

Denoya PI, Schluender SJ, Bub DS, Gorfine SR, Bauer JJ (2008)
Delayed Kock pouch nipple valve failure: is revision indicated?
Dis Colon Rectum 51:1544-1547

Wasmuth HH, Svinséds M, Trang G et al (2007) Surgical load and
long-term outcome for patients with Kock continent ileostomy.
Colorectal Dis 9:713-717. https://doi.org/10.1111/j.1463-1318.
2007.01264.x

Nessar G, Fazio VW, Tekkis P et al (2006) Long-term outcome
and quality of life after continent ileostomy. Dis Colon Rectum
49:336-344. https://doi.org/10.1007/s10350-005-0285-4
Delaini GG, Scaglia M, Lindholm E, Colucci G, Hultén L (2005)
Is an ileal pouch an alternative for patients requiring surgery for
Crohn’s proctocolitis? Tech Coloproctol 9:222-224. https://doi.
org/10.1007/s10151-005-0231-4

Berndtsson IE, Lindholm E, Oresland T, Hultén L (2004) Health-
related quality of life and pouch function in continent ileostomy
patients: a 30-year perspective. Dis Colon Rectum 47:2131-2137
Castillo E, Thomassie LM, Whitlow CB, Margolin DA, Mal-
colm J, Beck DE (2005) Continent ileostomy: current experi-
ence. Dis Colon Rectum 48:1263-1268. https://doi.org/10.1007/
$10350-005-0014-z

Lepistd AH, Jarvinen HJ (2003) Durability of Kock continent
ileostomy. Dis Colon Rectum 46:925-928. https://doi.org/10.
1007/510350-004-6686-y

Lin L, Shi L, Chu H, Murad MH (2020) The magnitude of small-
study effects in the Cochrane Database of Systematic Reviews: an
empirical study of nearly 30 000 meta-analyses. BMJ Evid Based
Med 25:27-32. https://doi.org/10.1136/bmjebm-2019-111191
Ojerskog B, Kock NG, Nilsson LO et al (1990) Long-term fol-
lowup of patients with continent ileostomies. Dis Colon Rectum.
33:184-189. https://doi.org/10.1007/BF02134176

Barnett WO (1983) Improving the continent ileostomy. J Miss
State Med Assoc 24:31

Barnes EL, Herfarth HH, Kappelman MD, Zhang X, Lightner A,
Long MD, Sandler RS (2021) Incidence, risk factors, and out-
comes of pouchitis and pouch-related complications in patients
with ulcerative colitis. Clin Gastroenterol Hepatol 19:1583-1591.
e4. https://doi.org/10.1016/j.cgh.2020.06.035

Emile SH, Khan SM, Silva-Alvarenga E et al (2022) A system-
atic review and meta-analysis of the outcome of ileal pouch-anal
anastomosis in patients with ulcerative colitis versus patients with
familial adenomatous polyposis. Tech Coloproctol 26:691-705.
https://doi.org/10.1007/s10151-022-02617-w

Ecker KWW, Haberer M, Feifel G (1996) Conversion of the fail-
ing ileoanal pouch to reservoir-ileostomy rather than to ileostomy
alone. Dis Colon Rectum 39:977-980. https://doi.org/10.1007/
BF02054684

Gronroos-Korhonen MT, Koskenvuo LE, Mentula PJ et al (2024)
Impact of hospital volume on failure to rescue for complications
requiring reoperation after elective colorectal surgery: multicentre
propensity score—matched cohort study. BJS Open. https://doi.org/
10.1093/bjsopen/zrae025

Publisher’s Note Springer Nature remains neutral with regard to
jurisdictional claims in published maps and institutional affiliations.


https://doi.org/10.1136/bmj.i4919
https://doi.org/10.1111/codi.16064
https://doi.org/10.1097/DCR.0000000000002517
https://doi.org/10.1097/DCR.0000000000002517
https://doi.org/10.1007/s00384-021-04054-x
https://doi.org/10.1007/s00384-021-04054-x
https://doi.org/10.1097/DCR.0000000000001823
https://doi.org/10.1111/codi.13478
https://doi.org/10.1111/codi.13478
https://doi.org/10.1016/j.dld.2011.05.017
https://doi.org/10.1111/j.1463-1318.2008.01674.x
https://doi.org/10.1111/j.1463-1318.2008.01674.x
https://doi.org/10.1007/DCR.0b013e3181a90b65
https://doi.org/10.1111/j.1463-1318.2007.01264.x
https://doi.org/10.1111/j.1463-1318.2007.01264.x
https://doi.org/10.1007/s10350-005-0285-4
https://doi.org/10.1007/s10151-005-0231-4
https://doi.org/10.1007/s10151-005-0231-4
https://doi.org/10.1007/s10350-005-0014-z
https://doi.org/10.1007/s10350-005-0014-z
https://doi.org/10.1007/s10350-004-6686-y
https://doi.org/10.1007/s10350-004-6686-y
https://doi.org/10.1136/bmjebm-2019-111191
https://doi.org/10.1007/BF02134176
https://doi.org/10.1016/j.cgh.2020.06.035
https://doi.org/10.1007/s10151-022-02617-w
https://doi.org/10.1007/BF02054684
https://doi.org/10.1007/BF02054684
https://doi.org/10.1093/bjsopen/zrae025
https://doi.org/10.1093/bjsopen/zrae025

	Complications and failure after Kock continent ileostomy: A systematic review and meta-analysis
	Abstract
	Background 
	Methods 
	Results 
	Conclusions 

	Introduction
	Methods
	Registration and reporting
	Literature search
	Study selection
	Assessment of study quality and risk of bias
	Data collected
	Outcome measures
	Statistical analysis

	Results
	Characteristics of patients and studies
	Total and individual complications
	Subgroup analyses
	Meta-regression analysis

	Pouch revision and failure
	Subgroup analyses
	Meta-regression analysis

	Risk of bias and certainty of evidence

	Discussion
	Conclusions
	References




