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ABSTRACT

INTRODUCTION Several stoma related complications can occur following ileostomy or colostomy formation. The reported inci-
dence of these conditions varies widely in the literature. A systematic review of randomised controlled trials reporting the inci-
dence of stoma related complications in adults was performed to provide the most comprehensive summary of existing data.
METHODS PubMed, CINAHL® (Cumulative Index to Nursing and Allied Health Literature) and the Cochrane Library were
searched for trials assessing the incidence of complications in adults undergoing conventional stoma formation. Data were
extracted by two independent reviewers and entered into SPSS® for statistical analysis. The Cochrane Collaboration tool for
assessing risk of bias was used to critically appraise each study. Cochran’s Q statistic and the I2 statistic were used to measure
the level of heterogeneity between studies.
RESULTS Overall, 18 trials were included, involving 1,009 patients. The incidence of stoma related complications ranged from
2.9% to 81.1%. Peristomal skin complications and parastomal hernia were the most common complications. End colostomy
had the highest incidence of morbidity, followed by loop colostomy and loop ileostomy. There were no trials involving patients
with end ileostomy. There was a high level of detection bias and heterogeneity between studies.
CONCLUSIONS This systematic review has summarised the best available evidence concerning the incidence of stoma related
morbidity. The high level of heterogeneity between studies has limited the accuracy with which the true incidence of each
stoma related complication can be reported. Large, multicentre trials investigating homogenous participant populations are
therefore required.
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The most common indications for stoma formation in the
UK are colorectal cancer, diverticular disease and inflam-
matory bowel disease. There are a variety of stoma related
complications that can occur in patients with an ileostomy
or colostomy, associated with both operative and patient
related factors.1 Early complications, such as high output
stoma, peristomal irritation, stoma infection, ischaemia
and retraction, typically occur within one month of surgery.
Parastomal hernia, stoma prolapse and stenosis are exam-
ples of late complications, which tend to occur after the
first postoperative month. These conditions may impact on
quality of life, require further surgery or contribute to mor-
tality.2,3 The burden of stoma related morbidity for patients
is therefore significant. There are also financial implica-
tions for patients and healthcare services.4,5

Recent studies have focused on parastomal hernia pro-
phylaxis with mesh insertion at the time of stoma forma-
tion.6–9 To date, there has been no comprehensive and
summative review of the incidence of all stoma related
complications in patients undergoing conventional

ileostomy and colostomy formation. The reported inci-
dence of stoma related complications is variable, with two
large cohort studies demonstrating an incidence of 34–
56%.10,11 The aim of this study was to perform a systematic
review of randomised controlled trials (RCTs) in order to
most accurately identify the rate of ileostomy and colos-
tomy related complications.

Methods

The systematic review was conducted in accordance with
PRISMA (Preferred Reporting Items for Systematic Reviews
and Meta-Analyses) guidelines.12,13 PubMed, CINAHL®

(Cumulative Index to Nursing and Allied Health Literature)
and the Cochrane Library were searched to identify eligi-
ble articles. Boolean operators were used to combine the
following Medical Subject Headings: “stoma”, “ostomy”,
“ileostomy”, “colostomy”, “complication”, “incidence”,
“management”, “hernia”, “prolapse”, “high output”,
“necrosis” and “stenosis”.
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Owing to advancements in surgical practice in recent
decades, the database search was limited to identify only
studies published after 1 January 1990. Only English lan-
guage articles were sought as limited resources precluded
accurate translation. The final search was carried out on
5 November 2015. A secondary hand search was performed
on the bibliographies of all identified RCTs and systematic
reviews that reported the incidence of stoma related com-
plications as a primary outcome.

Eligibility criteria

Only RCTs involving patients over 16 years of age were
included. There must have been at least 30 participants in
each trial, with at least one study group undergoing con-
ventional ileostomy or colostomy formation. Conventional
stoma formation was defined as an operation to create a
new stoma with no prophylactic intervention (eg mesh
reinforcement). Patients must have been followed up to
assess for stoma related complications, with the incidence
of individual complications reported. Studies were
excluded if they reported complications following stoma
reversal without reporting those that occurred before
closure.

Screening and eligibility assessment

Duplicate records were identified and removed using End-
Note® (Clarivate Analytics, Philadelphia, PA, US) and by a
secondary manual review. The remaining abstracts were
screened to exclude ineligible studies. Where there was
doubt about whether to exclude a study, the full text of the
article was retrieved for assessment. The full-text articles
of all remaining abstracts were retrieved and underwent
an eligibility assessment by two reviewers (TM and ABH)
independently. Disagreements were generally resolved
through discussion. In cases where consensus was not
reached, a third reviewer (MJL) made the final decision.

Data extraction

A standardised data extraction form was created using
Excel® (Microsoft, Redmond, WA, US). This was pilot tested
on five included studies and any relevant variables not
considered previously were added. The form included
fields for the number of intention-to-treat patients in each
randomisation group, patient demographics, indication for
surgery, type of stoma formed, incidence of stoma related
complications and incidence of mortality.

The reported incidence of stoma stenosis, retraction,
prolapse, ischaemia, fistula, dehiscence, infection, varices,
parastomal hernia, high output stoma, peristomal irritation
and bowel obstruction caused by stoma was recorded
individually. Data concerning the incidence of other
stoma specific complications were classified as ‘other
complications’.

If relevant data were unclearly presented or absent, the
trial authors were contacted via email. Data extraction was
carried out independently by TM and MJL, and disagree-
ments were resolved through discussion. ABH was con-
sulted if consensus could not be achieved.

Assessment of risk of bias

The Cochrane Collaboration tool for assessing risk of bias
in RCTs was used to critically appraise each study.14 The
assessment accounted for the risk of selection bias, per-
formance bias, detection bias, attrition bias, reporting bias
and other sources of bias. The methods used to generate
the random sequence, conceal allocations, blind patients
and personnel, blind outcome assessors, ensure that out-
come data were complete, avoid selective reporting and
minimise other sources of bias were evaluated for each
trial. A judgement of low risk, high risk or unclear risk of
bias was made for each factor. RevMan version 5.3 (Nordic
Cochrane Centre, Copenhagen, Denmark) was used to pro-
duce a risk of bias graph and summary table.

Outcome measures

The primary outcome measures were incidence of all
stoma related complications and incidence of each specific
stoma related complication by stoma type (loop ileostomy,
end ileostomy, loop colostomy and end colostomy). Where
possible, the incidence was calculated from the intention-
to-treat population. Secondary outcome measures were the
incidence of 30-day, 1-year and 3-year mortality.

Data analysis

Statistical analyses were performed using SPSS® version
22.0 (IBM, New York, US). The median and range were
used for descriptive analysis of incidence data. Heterogene-
ity between studies was assessed qualitatively by compari-
son of study populations, interventions, outcomes and
design. Quantitative analysis of heterogeneity was per-
formed using Cochran’s Q and I2 tests. In the former,
p≤0.10 was considered the limit of statistical signifi-
cance.14,15 The latter provided a percentage of the variabil-
ity in effect sizes caused by heterogeneity between
studies.16 Cochran’s Q was found using SPSS®. The Q sta-
tistic was incorporated into a hand calculation to find I2.

Results

A total of 4,356 records were identified by the initial search
and 5 trials were identified by the secondary hand search.
Following the removal of duplicates and screening, 22
studies remained, of which 18 fulfilled the eligibility crite-
ria and were included for analysis.17–34 The four trials
excluded during the eligibility assessment35–38 were
deemed ineligible because they involved the same sample
of patients as other included RCTs.21,22,24 The selection
process is summarised in Figure 1. Emails to clarify
unclear or missing data were sent to 15 of the authors, of
whom 3 responded.

Study characteristics

A total population of 1,009 patients underwent conventional
stoma formation in the trials. An overview of study charac-
teristics is shown in Table 1. The number of intention-to-
treat patients randomised to have a conventional stoma
was not clearly reported in three of the trials.20,21,27 The
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age of patients was similar across most studies but was
reduced in those evaluating patients with more uncommon
conditions, such as typhoid, tuberculosis and trauma.17,27

Data concerning patient co-morbidity were limited and
several authors made no report of co-morbidities at
all.17,19–23,25,27,28,32,33 Some studies rejected patients with a
history of stoma surgery, mesh insertion, abdominal wall
hernia and other co-morbidities.18,20,26,30,31 Others reported
that these conditions were present in their sample.26,29

Colorectal cancer was the most common indication for
stoma, featuring in 14 of the studies.17–20,22–26,28,30,32–34

Eight of these solely recruited patients with colorectal can-
cer.17–20,25,26,30,33,34 Diverticular disease featured in three
studies,22,24,32 as did inflammatory bowel disease.20,23,24

Other presenting conditions included faecal incontinence,
constipation, irritable bowel syndrome, typhoid, tuberculo-
sis, trauma, colovesical fistula and familial adenomatous
polyposis syndrome. The urgency of surgery varied
between studies, as did the operative approach. Eight stud-
ies reported that stoma site marking was performed before
stoma formation19,20,23,25,26,30,31,34 whereas the other
authors did not mention it.

Four of the trials were multicentre studies.20,22,29,34 Tang
et al reported the results of two separate RCTs (phase I and
phase II) involving two separate populations of partici-
pants.32 The studies varied in their inclusion criteria owing
to specific indications for stoma formation. Five studies
involving participants with rectal cancer stated that the
lesion must be in the lower part of the rectum.17,25,26,30,32

Other authors set much broader criteria.20,22–24,28,31 Exclu-
sion criteria varied considerably, often based on co-mor-
bidities. Uniquely, Edwards et al did not report any
inclusion or exclusion criteria.19

The definitions of stoma related complications were
poorly reported. Criteria for parastomal hernia were defined
in six of the trials although they varied from clinical exami-
nation24,30,34 and computed tomography evidence20,26,30,34 to
intraoperative findings.20,23 One study reported criteria for
stoma retraction31 but there were otherwise no definitions
of what constituted a stoma related complication.

Risk of bias

There were concerns related to study bias in multiple
domains. Most of the studies were unclear about their ran-
domisation criteria. In one RCT, there was a high risk of
selection bias as allocation to a study group was deter-
mined by the surgeon intraoperatively.17

There was a high risk of detection bias in studies, which
either stated that there was no blinding of outcome asses-
sors or did not report whether outcome assessors were
blinded. In addition, the criteria used to diagnose stoma
related complications were rarely provided by authors.
Diagnostic criteria were best reported for parastomal her-
nia although these varied from radiological classifications
to clinical and intraoperative findings.20,23,24,26,30,34

The risk of reporting bias was mostly unclear. No study
protocols were available and in most manuscripts, it was
not clearly reported which stoma related complications
were being assessed for as an outcome. The risk was high
in two studies because outcome data were not reported in
their entirety, as specified in the methods.24,33

Miscellaneous sources of bias were also detected. Three
trials involved several study centres with teams of varying
experience.20,29,34 Some study samples involved patients
with different indications for stoma formation.22,23,32 In one
trial, control participants were not well matched to the
study group with respect to co-morbidities.29 The authors
also changed the eligibility criteria, leading to the exclu-
sion of rectal cancer patients partway through the study
period, and failed to account for immunosuppressant ther-
apy in patients with inflammatory bowel disease. There
were no baseline characteristics of patients reported in
another study.33 Finally, one author had a professional role
in a corporate organisation with an interest in the out-
comes of the research.24

Incidence of stoma related complications

There was considerable variation in reporting of stoma
related complications (Fig 2). It was possible to extract
incidence data by stoma type from all except two trials.20,21

Excluding these studies, 526 patients underwent loop ileos-
tomy formation, 113 had a loop colostomy and 225 had an
end colostomy. There were no data reported for partici-
pants with an end ileostomy and no cases of stoma varices.
The following incidence data are presented as the median
and range across included studies.

Peristomal skin complications had the highest incidence
across all stoma types at 14.0% (2.4–46.2%). This was

4,356 records
identified through
database search

3,244 records after
duplicates removed

3,244 records
screened

3,222 records
excluded

22 full-text articles
assessed for

eligibility

18 studies included
in qualitative

synthesis

4 studies excluded
Duplicate population of
participants involved in
another included trial

5 records identified
through secondary

hand search

Figure 1 Flowchart of studies included in review
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followed by parastomal hernia, which occurred in 5.5% of
patients (0–88.2%). The incidence of all stoma related com-
plications across all stoma types was 26.5% (2.0–100%). End

colostomy had the highest incidence of complications, with
62.6% (2.0–100%) of patients affected. This was followed
by loop colostomy at 26.3% (13.9–100%) and loop

Table 1 Summary of studies included in review

Study Setting Number of

patients with

stoma

Mean age in

years (range)

Male-to-

female

ratio

Indication for

stoma

Mean time to stoma

closure / end of fol-

low-up (range)

Chude, 200817 Surgical unit,
Greece

LI 136 55.5 (22–89) 76:60 CRC –

Dong, 201218 Surgical unit, China EC 62 57.9 (SD: 10.3) 33:29 CRC F 6–60 months

Edwards,
200119

Surgical unit, UK LI 34
LC 36

LI 63* (40–85)
LC 68* (32–90)

LI 27:7
LC 2:14

CRC C LI 62* (17–120)
days
C LC 73* (28–141)
days

Fleshman,
201420

University hospitals,
US

EI 23**
EC 35**

59.1 (SD: 14.4) 29:29 CRC, IBD,
other

F 2 years

Gonzalez,
200021

Surgical unit, US LI 9**
LC 78**

26.4 All
patients
168:8

Other –

Gooszen,
199822

5 Surgical units,
Netherlands

LI 37
LC 39

LI 63.2 (26–86)
LC 64.7 (29–83)

LI 14:23
LC 13:26

CRC, DD,
other

–

Hardt, 201623 University hospital,
Germany

LI 30 50 (19–79) 19:11 CRC, IBD,
other

F 112 (15–642) days

Jänes, 200924 Surgical unit,
Sweden

EC 27 71 16:11 CRC, DD,
IBD, other

F 5 years

Law, 200225 University hospital,
Hong Kong

LI 42
LC 38

LI 65.2
LC 67.8
(all patients 38–
87)

LI 26:16
LC 23:15

CRC C LI 183* days
C LC 180* days

López-Cano,
201226

University hospital,
Spain

EC 17 65.9 (SD: 13.9) 7:10 CRC F 317* days

Patil, 201227 University hospital,
India

LI 30 All patients
32.6 (16–63)

22:8 Other F 6 months

Roed-Petersen,
199228

University hospital,
Denmark

EC 51 71* (38–87) 30:21 - –

Salum, 200629 15 Surgical units,
US

LI 64 41.5 (20–84) 38:26 - –

Serra-Aracil,
200930

Surgical unit, Spain EC 27 67.2 (SD: 9.7) – CRC F 29* (13–49)
months

Speirs, 200631 Surgical unit, UK LI 29** 63 (IQR: 52–70) – CRC, other F 3 months

Tang, 200332 University hospital,
Singapore

Phase I:
LI 54
Phase II:
LI 36

Phase I: 62.5*
(24–81)
Phase II: 68*
(37–85)

Phase I:
33:21
Phase II:
16:20

CRC, DD,
other

F Phase I: 22* (0.2–
45.5) months
F Phase II: 6.9* (0.2–
37) months

Thoker, 201433 University hospital,
India

LI 34 – – CRC F 6 months

Vierimaa,
201534

5 Surgical units,
Finland

EC 41 65.1 (SD: 11.7) 19:16 CRC F 12 months

C = time to stoma closure; CRC = colorectal cancer; DD = diverticular disease; EC = end colostomy; EI = end ileostomy; F = time to end of
follow-up; IBD = inflammatory bowel disease; IQR = interquartile range; LC = loop colostomy; LI = loop ileostomy; SD = standard
deviation
*Median
**Not intention-to-treat population
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ileostomy at 14.3% (2.9–62.2%). The incidence of specific
stoma related complications in patients with a loop ileos-
tomy, loop colostomy and end colostomy are shown in
Table 2. Peristomal skin complications were most common
in patients with a loop ileostomy (median 14.0%) and loop
colostomy (median 32.3%). In end colostomy cases,
patients were mostly affected by parastomal hernia
(median 59.3%). No deaths were attributed to the forma-
tion of a stoma.

Heterogeneity

Qualitative comparison of the trials demonstrated a high
level of heterogeneity due to considerable variation in
study characteristics. Eligibility criteria varied and there

were several indications for surgery. Three different types
of stoma were studied in the sample, some created elec-
tively and others as an emergency. Stoma site marking was
not performed universally and diagnostic criteria were
inconsistent. There were both single and multicentre trials
included, based at institutions in middle and high income
countries alike.

Some studies comprised two eligible intervention arms,
both of which were included in the statistical tests for het-
erogeneity where required.19,22,25,32 These tests demon-
strated a considerable level of heterogeneity (I2>75%,
p<0.001) between studies reporting incidence data for par-
astomal hernia, stoma prolapse, high output stoma and
peristomal irritation across all stoma types. The tests

C
om

pl
ic

at
io

ns
Peristomal skin complications

Stoma infection

Stoma dehiscence

Obstruction caused by stoma

Stoma fistula

High- output stoma

Stoma ischaemia

Stoma prolapse

Stoma retraction

Stoma stenosis

Parastomal hernia

Times reported as outcome in included studies

0 2 4 6 8 10 12

Figure 2 Number of times each complication was reported as an outcome in included studies

Table 2 Incidence of stoma related complications displayed as median (range)

Complication Loop ileostomy Loop colostomy End colostomy

All complications 14.3% (2.9–62.2%) 26.3% (13.9–100%) 62.6% (2.0–100%)

Peristomal skin complications 14.0% (5.6–37.8%) 32.3% (18.4–46.2%) 3.6% (2.4–4.8%)

Stoma infection – – 3.1% (2.4–3.7%)

Stoma dehiscence 5.9% (5.9–5.9%) – 2.4% (0–5.9%)

Obstruction caused by stoma 3.8% (2.9–4.7%) – –

Stoma fistula 0% (0–2.7%) 4.0% (2.8–5.1%) 0% (0.0–0.0%)

High output stoma 2.4% (0–18.5%) 0% (0.0–0.0%) –

Stoma ischaemia 0% (0–3.3%) 2.6% (2.6–2.6%) 5.9% (2.0–7.3%)

Stoma prolapse 0% (0–5.4%) 7.9% (5.6–41.0%) 4.1% (3.2–4.9%)

Stoma retraction 3.1% (0–10.8%) 1.3% (0–2.6%) 4.8% (0–4.9%)

Stoma stenosis 0.7% (0–3.3%) 2.6% (2.6–2.6%) 2.5% (0–4.9%)

Parastomal hernia 2.4% (0–13.3%) 0% (0–5.6%) 59.3% (41.5–88.2%)
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comparing groups of studies by stoma type mostly sug-
gested substantial heterogeneity (I2>50%).

It was decided that meta-analysis would be inappropri-
ate given the differences in study characteristics, variation
in reported outcomes and results of the statistical tests.14,39

Discussion

This systematic review has summarised data from 18 RCTs
reporting the incidence of stoma related complications.
Recent studies have focused on the use of mesh to prevent
parastomal hernia.9,40–42 Other systematic reviews have
studied defunctioning loop stomas and outcomes following
Hartmann’s procedure in complicated diverticulitis.43,44

There have also been several large cohort studies report-
ing the incidence of stoma related morbidity.2,10,11,45–52

This review is unique in providing a comprehensive sum-
mary of randomised evidence regarding the incidence of
stoma related morbidity. No RCTs were identified reporting
the incidence of stoma related complications following end
ileostomy formation. Observational data have previously
demonstrated an incidence of 15.7–56.7% morbidity follow-
ing end ileostomy.48,53,54

The highest incidence of stoma related complications
was seen following end colostomy formation (62.6%). In
their systematic review, which was limited to observational
data concerning diverticular disease, Salem and Flum
reported complications in 10.3% of patients with an end
colostomy.43 By contrast, most of the patients having an
end colostomy formed in the trials included in our study
underwent abdominoperineal excision of the rectum for
rectal cancer. When this group of patients was considered
in isolation, with benign conditions excluded, the lower
limit for the range of incidence of morbidity increased.
This perhaps demonstrates a trend for higher complication
rates in malignant end colostomy cases.

Peristomal skin complications had the highest incidence
across all stoma types, consistent with data reported in
observational studies.11,45,48,49 Although this may appear
obvious to clinicians, peristomal morbidity is likely to be
discussed later in the consent process than, for example,
parastomal hernia. Skin complications are common and
represent a potentially recurring cost, with impact on
stoma management for both the patient and healthcare
professionals. Surgical teams should prepare patients
adequately for this prior to their operation.

Parastomal hernia is recognised as one of the most com-
mon stoma related complications. The particularly high
rate demonstrated in this review may be due to the high
risk of detection bias across studies. Various diagnostic cri-
teria were used by trial authors to define parastomal her-
niation, which may have reduced the overall sensitivity of
the outcome assessment. In comparable cohort studies,
there was no mention of computed tomography diagno-
sis,24,49,51 suggesting these authors relied on clinical
examination alone. This may explain the lower rates of
herniation among their patients.

A high level of heterogeneity between studies was evi-
dent. Several differences in study methodology

contributed to variation between the trials. Reports of
patient co-morbidities were highly variable and some
studies excluded patients who had a history of stoma sur-
gery or abdominal wall herniation while others included
these patients. This is important as the rate of stoma
related morbidity has been shown to be higher following
secondary operations.55

This review was limited by factors related to the original
studies, most notably owing to assessment and detection
biases. The majority did not appear to involve a blinded
outcome assessor. Definitions of complications were incon-
sistent and often poorly defined (if at all). The selection of
complications reported varied across studies, providing an
incomplete picture of outcomes. This is likely to be a sig-
nificant contributor to the variation seen in results. There
is an argument that this review should have included
cohort studies to better estimate incidence rates. While
these might provide long-term follow-up data, it was felt
that a body of predominantly retrospective studies would
provide highly selective reporting and lead to significant
bias in estimation of incidence.

The results reported are all clinician centric or clinician
reported. As highlighted, stoma related morbidity signifi-
cantly impacts on the quality of life of patients. For this rea-
son, a patient reported outcome measure (PROM) for stoma
formation would be ideal. There is no globally applicable
stoma PROM. Although a stoma impact score has been
developed for colostomy,56 this requires validation in a pop-
ulation outside of Denmark. To our knowledge, there are no
other widely used PROMs in this setting. The ongoing UK
CIPHER (Cohort study to Investigate the prevention of Para-
stomal HERnia) trial will provide an accurate estimate of
parastomal hernia formation and includes development of a
PROM for parastomal hernia. This is likely to be useful to
researchers once available. While neither of these is likely
to be applicable worldwide, researchers should consider the
use of PROMs where an appropriate tool exists.

Given the issues discovered in this review, we should
work towards standardised definitions of major stoma
related complications, including parastomal hernia, peri-
stomal skin complications and stoma prolapse. It is also
important to consider that the outcomes reported in this
review are those likely to be of interest to clinicians. For
example, parastomal hernia is clearly a topic of interest
but does this matter to patients as much as peristomal skin
complications? Further work is clearly required to under-
stand which complications matter to patients, surgeons and
stoma nurses, and then to develop robust definitions for
these using a core outcome or core information set meth-
odology.57 This would improve the quality of future studies
and allow more accurate determination of the benefit of
interventions on all stoma complication rates.

Conclusions

This systematic review has summarised the best available
evidence concerning the incidence of stoma related mor-
bidity in patients with ileostomy and colostomy. Peristomal
skin complications, parastomal hernia and stoma retraction

506 Ann R Coll Surg Engl 2018; 100: 501–508

MALIK LEE HARIKRISHNAN THE INCIDENCE OF STOMA RELATED MORBIDITY



were most frequently reported. There was a high level of
heterogeneity between studies and there were significant
methodological limitations (specifically concerning out-
come reporting) that should be addressed in future work.
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