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A B S T R A C T

Background

Parastomal herniation is a common problem following formation of a stoma aIer both elective and emergency abdominal surgery.
Symptomatic hernias give rise to a significant amount of patient morbidity, and in some cases mortality, and therefore may necessitate
surgical treatment to repair the hernial defect and/or re-site the stoma. In an eJort to reduce this complication, recent research has focused
on the application of a synthetic or biological mesh, inserted during stoma formation to help strengthen the abdominal wall.

Objectives

The primary objective was to evaluate whether mesh reinforcement during stoma formation reduces the incidence of parastomal
herniation. Secondary objectives included the safety or potential harms or both of mesh placement in terms of stoma-related infections,
mesh-related infections, patient-reported symptoms/postoperative quality of life, and re-hospitalisation/ambulatory visits.

Search methods

We searched the Cochrane Central Register of Controlled Trials (CENTRAL; the Cochrane Library 2018, Issue 1), Ovid MEDLINE (1970 to 11
January 2018), Ovid Embase (1974 to 11 January 2018), and Science Citation Index Expanded (1970 to 11 January 2018). To identify ongoing
studies, we also searched the metaRegister of Controlled Trials (mRCT) on 11 January 2018.

Selection criteria

We considered for inclusion all randomised controlled trials (RCTs) of prosthetic mesh (including biological/composite mesh) placement
versus a control group (no mesh) for the prevention of parastomal hernia.

Data collection and analysis

Two review authors independently assessed the studies identified by the literature search for potential eligibility. We obtained the full
articles for all studies that potentially met the inclusion criteria and included all those that met the criteria. Any diJerences in opinion
between review authors were resolved by consensus. We pooled study data into a meta-analysis. We assessed heterogeneity by calculation

of I2 and expressed results for each variable as a risk ratio (RR) with corresponding 95% confidence intervals (CI). We expressed continous
outcomes as mean diJerence (MD) with corresponding 95% CIs.
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Main results

We included 10 RCTs involving a total of 844 participants. The primary outcome was overall incidence of parastomal herniation. Secondary
outcomes were rate of reoperation at 12 months, operative time, postoperative length of hospital stay, stoma-related infections, mesh-
related infections, quality of life, and rehospitalisation rate. We judged the risk of bias across all domains to be low in six trials. We judged
four trials to have an overall high risk of bias.

The overall incidence of parastomal hernia was less in participants receiving a prophylactic mesh compared to those who had a standard

ostomy formation (RR 0.53, 95% CI 0.43 to 0.66; 10 studies, 771 participants; I2 = 69%; low-quality evidence). In absolute numbers, the
incidence of parastomal hernia was 22 per 100 participants (18 to 27) receiving prophylactic mesh compared to 41 per 100 participants
having a standard ostomy formation.

There were no diJerences in the need for reoperation (RR 0.90, 95% CI 0.50 to 1.64; 9 studies, 757 participants; I2 = 0%; low-quality
evidence); operative time (MD -6.50 (min), 95% CI -18.24 to 5.24; 6 studies, 671 participants; low-quality evidence); postoperative length
of hospital stay (MD -0.95 (days), 95% CI -2.03 to 0.70; 4 studies, 500 participants; moderate-quality evidence); or stoma-related infections

(RR 0.89, 95% CI 0.32 to 2.50; 6 studies, 472 participants; I2 = 0%; low-quality evidence) between the two groups.

We were unable to analyse mesh-related infections, quality of life, and rehospitalisation rate due to sparse data or because the outcome
was not reported in the included studies.

Authors' conclusions

This Cochrane Review included 10 RCTs with a total of 844 participants. The review demonstrated a reduction in the incidence of parastomal
hernia in people who had a prophylactic synthetic mesh placed at the time of the index operation compared to a standard ostomy
formation. However, our confidence in this estimate is low due to the presence of a large degree of clinical heterogeneity, as well as high
variability in follow-up duration and technique of parastomal herniation detection. We found the rate of stoma-related infection to be
similar in both the intervention and control groups.

P L A I N   L A N G U A G E   S U M M A R Y

Does prophylactic mesh placement around a stoma prevent the development of future hernia and general patient discomfort?

Review question

This review looked at whether placing a mesh (foreign material) around a stoma (a surgically created opening in the bowel and abdominal
wall to allow the diversion of faeces) at the time of stoma formation aJected whether study participants developed a hernia (a protrusion
of the abdominal contents through a weakness within the abdominal wall) around the stoma. We also aimed to judge whether there were
any risks or complications associated with mesh placement compared to no mesh.

Background

Hernia formation around a stoma aJects up to 50% of people undergoing formation of a stoma. The hernia might enlarge over time, which
can cause considerable patient discomfort which in turn may lead patients to restrict their work and other physical activities. Reoperation
and cosmetic concerns may also arise.

Study characteristics

Following our data search in January 2018, we included 10 trials with a total of 844 participants, which we assessed using the standard
Cochrane Review protocol. The trials compared the incidence of hernia development around a stoma between a group having a mesh
placement at the time of stoma formation and a control group having a conventional stoma formation without mesh placement.

Key results

We found that mesh placement around the stoma at the time of stoma formation reduces the incidence of future hernia formation. The
participants having a mesh fitted had a similar level of complications as those not having a mesh.

Quality of evidence

We found low-quality evidence favouring the insertion of a mesh into people having a stoma.
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Summary of findings for the main comparison.   Prosthetic mesh placement compared with standard treatment for the prevention of parastomal
hernia

Participants or population: individuals having a stoma formation

Settings: hospital, operating theatre

Intervention: prophylactic stomal mesh reinforcement when forming a stoma

Comparison: standard stoma formation

Illustrative comparative risks* (95% CI)

Assumed risk Corresponding risk

Outcomes

No prosthetic
mesh placement

Prosthetic mesh place-
ment

Relative effect
(95% CI)

No. of partici-
pants
(studies)

Quality of the evi-
dence
(GRADE)

Overall incidence of parastomal hernia

(follow-up: 6 to 24 months)

41 per 100 22 per 100 (18 to 27) RR 0.53 (0.43 to
0.66)

771

(10 studies)

low1,2

Reoperation rate

(follow-up: 6 to 12 months)

5 per 100 5 per 100 (3 to 8) RR 0.90 (0.50 to
1.64)

757

(9 studies)

low3,4

Operative time for index procedure

(follow-up: N/A)

66 to 356

minutes

7 minutes faster

(18 minutes faster to 5
minutes longer)

MD -6.50

(-18.24 to 5.24)

671

(6 studies)

low 4,5

Postoperative length of stay

(follow-up: N/A)

9 to 17.5

days

1 day shorter stay

(2 days shorter to 1 day
longer)

MD -0.95 (-2.03 to
0.70)

500

(4 studies)

moderate4

Stoma-related infection

(follow-up: 6 to 24 months)

3 per 100 3 per 100 (1 to 8) RR 0.89

(0.32 to 2.50)

472

(6 studies)

low4,6

Mesh-related infection

(follow-up: 12 to 60 months)

- - - 128

(4 studies)

-
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Patient-reported quality of life

(follow-up: 12 to 24 months)

- - - 263

(2 studies)

-

Rehospitalisations/ambulatory visits required
for parastomal hernia problems/treatment

(follow-up: N/A)

Not reported in any of the included studies

*The basis for the assumed risk (e.g. the median control group risk across studies) is provided in footnotes. The corresponding risk (and its 95% confidence interval) is
based on the assumed risk in the comparison group and the relative effect of the intervention (and its 95% CI).

CI: confidence interval; MD: mean difference; N/A: not available; RR: risk ratio

GRADE Working Group grades of evidence
High quality: Further research is very unlikely to change our confidence in the estimate of effect.
Moderate quality: Further research is likely to have an important impact on our confidence in the estimate of effect and may change the estimate.
Low quality: Further research is very likely to have an important impact on our confidence in the estimate of effect and is likely to change the estimate.
Very low quality: We are very uncertain about the estimate.

1Downgraded one level due to heterogeneity.
2Downgraded one level due to high risk of detection and selection bias.
3Downgraded one level due to high risk of selection bias.
4Downgraded one level due to inconsistency of results.
5Substantial clinical heterogeneity.
6Downgraded one level due to high risk of detection bias.
 
 

Summary of findings 2.   Prosthetic mesh placement compared with standard treatment for the prevention of parastomal hernia: subgroup and
sensitivity analyses

Participants or population: individuals having a stoma formation

Settings: hospital, operating theatre

Intervention: prophylactic stomal mesh reinforcement when forming a stoma

Comparison: standard stoma formation

Illustrative comparative risks* (95% CI)Outcomes

Assumed risk Corresponding risk

Relative effect
(95% CI)

No. of partici-
pants
(studies)

Quality of the evi-
dence
(GRADE)
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No prosthetic
mesh placement

Prosthetic mesh
placement

Subgroup analysis:

Incidence of parastomal hernia at 12 months

45 per 100 21 per 100 (13 to 35) RR 0.47

(0.29 to 0.78)

592

(7 studies)

low1,2

Subgroup analysis:
Incidence of parastomal hernia

(laparoscopic surgery)

(follow-up: 6 to 24 months)

65 per 100 42 per 100 (31 to 57) RR 0.64

(0.47 to 0.87)

153

(3 studies)

low1,2

Subgroup analysis:
Incidence of parastomal hernia

(open surgery)

(follow-up: 6 to 24 months)

39 per 100 18 per 100 (13 to 24) RR 0.46

(0.34 to 0.62)

517

(6 studies)

moderate1

Subgroup analysis:
Incidence of parastomal hernia

(sublay (extraperitoneal) mesh subgroup)

(follow-up: 6 to 24 months)

34 per 100 16 per 100 (12 to 22) RR 0.48

(0.36 to 0.64)

619

(7 studies)

moderate1

Subgroup analysis:
Incidence of parastomal hernia

(intraperitoneal mesh subgroup)

(follow-up: 6 to 24 months)

67 per 100 51 per 100 (37 to 71) RR 0.76

(0.55 to 1.06)

101

(2 studies)

moderate3

Incidence of parastomal hernia

(worst-case scenario sensitivity analysis)

(follow-up: 6 to 24 months)

38 per 100 19 per 100 (11 to 31) RR 0.49

(0.30 to 0.81)

835

(10 studies)

low1,2

Incidence of parastomal hernia

(best-case scenario sensitivity analysis)

(follow-up: 6 to 24 months)

46 per 100 18 per 100 (12 to 28) RR 0.40

(0.26 to 0.61)

835

(10 studies)

low1,2
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*The basis for the assumed risk (e.g. the median control group risk across studies) is provided in footnotes. The corresponding risk (and its 95% confidence interval) is
based on the assumed risk in the comparison group and the relative effect of the intervention (and its 95% CI).

CI: confidence interval; RR: risk ratio

GRADE Working Group grades of evidence
High quality: Further research is very unlikely to change our confidence in the estimate of effect.
Moderate quality: Further research is likely to have an important impact on our confidence in the estimate of effect and may change the estimate.
Low quality: Further research is very likely to have an important impact on our confidence in the estimate of effect and is likely to change the estimate.
Very low quality: We are very uncertain about the estimate.

1Downgraded one level due to heterogeneity.
2Downgraded one level due to high risk of detection and selection bias.
3Downgraded one level due to inconsistency.
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B A C K G R O U N D

Establishing a stoma (colostomy or ileostomy) may be necessary
following colorectal surgery, and roughly 100,000 people in the
USA and 20,000 in England require an operation that results
in a colostomy or ileostomy each year (Goldberg 2010; Harris
2005). A stoma can either be permanent (e.g. following removal
of the rectum) or temporary (e.g. a defunctioning ileostomy or
colostomy to protect an anastomosis and prevent anastomotic
leakage by diverting the faecal stream). However, recent evidence
has indicated that not all temporary stomas are reversed, with 3%
to 25% becoming permanent (Sier 2015).

A parastomal hernia (PH) is a type of incisional hernia of the
gastrointestinal tract that occurs in relation to a previously
constructed stoma. Most PHs develop within the first few
years aIer construction of the stoma, however they can occur
up to 20 years later (Carne 2003; Londono-Schimmer 1994).
Parastomal hernia remains a relatively common complication
amongst stoma patients, with reported incidences between 2% and
56%, depending on the type of stoma and the length of follow-up
(Carne 2003; Shabbir 2010). Although PHs can be asymptomatic
(Pearl 1989), many cause considerable morbidity, with up to a
third requiring surgical intervention for complications such as pain,
bowel obstruction, and fistulation (Jänes 2004a; Jänes 2009; Wara
2011). Quality of life has been shown to be significantly impaired in
people with a PH, with those aJected experiencing social isolation
and social restriction (Gooszen 2000).

Parastomal hernia can be repaired surgically, either through an
open or laparoscopic approach (Hansson 2009; Israelsson 2008;
López-Cano 2009; Pastor 2009). Open surgical techniques include
relocation of the stoma, direct repair of the fascial defect, and
repair using a prosthetic mesh. However, results to date when
these techniques are used have been disappointing, with reported
re-recurrence rates of 30% to 76% (Amin 2001; Burns 1970;
Hansson 2009; Kronborg 1974; Rubin 1994; Sjodahl 1988; Williams
1990). While the short-term results of laparoscopic repair appear
to be promising (with reported re-recurrence rates of less than
2%) (Hansson 2009), patient selection remains an issue, with
those having extensive intra-abdominal adhesions considered not
suitable for this approach (Pilgrim 2010).

Due to the frequency of parastomal herniation and the relatively
limited success of repair, attention has focused on preventing PH
at the time of stoma formation. Techniques such as placement of
the stoma through the rectus abdominis muscle have traditionally
been thought to reduce the incidence of herniation (Eldrup
1982; Sjodahl 1988; Stephenson 2010), and are oIen performed
routinely. More recently, mesh reinforcement of the stoma has been
advocated to further decrease the incidence of hernia formation
(Ellis 2010; Hammond 2008; Jänes 2004a; Jänes 2004b; Jänes
2009; Serra-Aracil 2009), although safety concerns persist regarding
the use of prosthetic material in a contaminated surgical field
(Tam 2010). Issues such as mesh infection, ostomy stenosis, mesh
erosion, seroma formation, and the formation of adhesions have
previously prevented surgeons from utilising this technique (Steele
2003).

Description of the condition

Development of a parastomal hernia remains relatively common in
people undergoing colorectal surgery (Carne 2003; Shabbir 2010).

Although many PHs remain asymptomatic, presenting symptoms
range from unacceptable cosmesis and poorly fitting stoma devices
to bowel strangulation, ischaemia, and obstruction (Carne 2003).
Repair rates vary (Carne 2003; Israelsson 2005; Tam 2010), with
surgical repair associated with its own risk of morbidity. Cost-
analysis has shown that the repair itself can be expensive, and
continued high re-recurrence rates aIer surgical repair exacerbate
this (Carne 2003; Israelsson 2005; Tam 2010).

Description of the intervention

A prosthetic mesh is placed circumferentially adjacent to the
stoma at the time of its formation. The mesh can be inserted
intraperitoneally, under the externus fascia (called sublay), or on
top of the externus fascia (called onlay). This can be achieved via
either an open, Ellis 2010; Hammond 2008; Jänes 2004a; Jänes
2004b; Jänes 2009; Serra-Aracil 2009, or laparoscopic approach
(López-Cano 2009; Lopez-Cano 2012). The material used may
vary; both prosthetic, Vijayasekar 2008, and biological/composite,
Wijeyekoon 2010, mesh materials have been described.

How the intervention might work

A prosthetic mesh placed at the time of stoma formation may act
as a mechanical buttress, increasing the strength of the abdominal
wall at a site of potential weakness and thus preventing future
hernia formation. Studies have shown that placement of such a
mesh may reduce the incidence of PH (Hammond 2008; Jänes 2009;
Serra-Aracil 2009; Tam 2010). Mesh placement at the time of index
surgery has been considered relatively safe, with complication
rates of less than 5% (Tam 2010).

Why it is important to do this review

In colorectal surgery, stomas are oIen constructed on a temporary
basis, sometimes to protect a downstream colorectal anastomosis
with future reversal intended. Indications for permanent stoma
formation persist, however, in individuals with cancer (i.e.
abdominoperineal excision of the rectum), inflammatory bowel
disease (e.g. total colectomy), and functional bowel surgery. Some
patients, many of whom are young, are required to live a significant
proportion of their lives with a permanent stoma.

Parastomal herniation oIen leads to significant lifetime morbidity,
and therefore the current emphasis on prevention is particularly
important. Traditional revision surgery (aponeurotic repair or
relocation) rarely oJers a robust long-term solution, and associated
re-recurrence rates are greater than 30% (Tekkis 1999).

Mesh reinforcement of stomas to prevent parastomal herniation
seems to be an intuitive way to address this problem and has been
advocated in several prospective observational studies (Berger
2008; Gögenur 2006; Israelsson 2005; Marimuthu 2006; Vijayasekar
2008). Nevertheless, the uptake of this technique has been limited
to date. Despite current evidence, the perceived lack of robustness
of observational studies and uncertainty regarding the applicability
of results from small cohorts may have contributed to the lack
of dissemination of the technique. A meta-analysis of data from
available randomised controlled trials would improve the precision
of any beneficial treatment eJect and would enhance the power
of studies to identify adverse outcomes associated with this
procedure.

Prosthetic mesh placement for the prevention of parastomal herniation (Review)
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O B J E C T I V E S

The primary objective was to evaluate whether mesh reinforcement
during stoma formation reduces the incidence of parastomal
herniation. Secondary objectives included the safety or potential
harms or both of mesh placement in terms of stoma-related
infections, mesh-related infections, patient-reported symptoms/
postoperative quality of life, and re-hospitalisation/ambulatory
visits.

M E T H O D S

Criteria for considering studies for this review

Types of studies

We included randomised controlled trials (RCTs) of parallel
design, irrespective of blinding, sample size, publication status,
or language. Cluster RCTs were not considered for inclusion, as
this research modality would not have been suited for answering
the research question. We excluded quasi-randomised studies and
other study designs in the presence of RCTs due to the potential for
bias (Figure 1) (Gurusamy 2009; Higgins 2011).
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Figure 1.   Study flow diagram.
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Figure 1.   (Continued)

 
Types of participants

We included all individuals of any age receiving a permanent
or temporary abdominal wall stoma for colorectal (ileostomy or
colostomy) operations in the elective and emergency setting,
regardless of the underlying indication for surgery. We included
participants with intraoperative faecal contamination in this
review.

Types of interventions

We considered any form of mesh reinforcement of the stoma site
at the index operation, regardless of type of mesh, type of stoma,
anatomical plane of placement, and experience of the operating
surgeon. We included both laparoscopic and open approaches in
this review.

Types of outcome measures

Primary outcomes

• Overall incidence of Parastomal Hernias at a minimum of 6
months' postsurgery, with or without placement of a parastomal
mesh support at the time of the index operation

Secondary outcomes

• Reoperation rate at 12 months

• Operative time for index operation (minutes)

• Postoperative length of hospital stay (days)

• Stoma-related infections that develop from 2 to 30 days'
postoperatively

• Mesh-related infection from 2 to 30 days' postoperatively

• Patient-reported symptoms and postoperative quality of
life (i.e. diJiculty with bag application, leakage of stoma
bag contents, nausea, vomiting, abdominal bloating, and
parastomal discomfort)

• Rehospitalisations/ambulatory visits required for parastomal
hernia problems/treatment

Search methods for identification of studies

Electronic searches

We conducted a comprehensive literature search to identify all
published and unpublished RCTs with no language restriction. The
first reference to parastomal herniation in the literature appeared
in 1974 (Lynne 1974), hence searches were commenced from
1970 onwards. We searched the following electronic databases to
identify potential studies:

• Cochrane Central Register of Controlled Trials (CENTRAL) (the
Cochrane Library 2018, Issue 1, 11 January 2018) (Appendix 1);

• Ovid MEDLINE (January 1970 to 11 January 2018) (Ovid
MEDLINE) (Appendix 2);

• Ovid Embase (January 1974 to 11 January 2018) (Ovid Embase)
(Appendix 3); and

• Science Citation Index Expanded (1970 to 11 January 2018)
(Science Citation Index Expanded) (Appendix 4).

We also searched the metaRegister of Controlled Trials (mRCT)
for ongoing trials on 11 January 2018. This register includes the
ISRCTN Register, the US National Institutes of Health Ongoing
Trials Register ClinicalTrials.gov, and the World Health Organization
(WHO) International Clinical Trials Register Platform (ICTRP).

Searching other resources

Two review authors (HGJ and JC) screened proceedings
and abstracts of relevant meetings (from 1980 to 2018) for
presentations not yet in print. These included the annual
meetings of the Association of Coloproctology of Great Britain
and Ireland, European Association of Coloproctology, American
Society of Colon and Rectal Surgeons, Royal Society of Medicine
(coloproctology section), British Society of Gastroenterology, and
American Gastroenterology Association. Furthermore, two review
authors (HGJ and JC) reviewed other sources such as dissertation
abstracts.

Data collection and analysis

Selection of studies

Three review authors (HGJ, JB, and JC) independently assessed the
studies identified by the literature search for potential eligibility.
We obtained full articles for all studies that potentially met the
inclusion criteria and included all those that met the criteria. Any
diJerences in opinion between review authors at this stage were
resolved by discussion and consensus. Studies were included in the
review irrespective of whether measured outcomes were reported
on. Excluded trials and reasons for their exclusion are provided in
the Characteristics of excluded studies table.

Data extraction and management

Two review authors (JC and HGJ) independently extracted the
following data from included trials.

• Population characteristics (sex, age, disease aetiology)

• Interventions (experimental and control regimens randomised)

• Outcomes (parastomal hernia rate, reoperation rate, stoma-
related infection, operative time, length of hospital stay,
operative technique, and type of mesh used)

We independently assessed the methodological quality of the trials
without the masking of trial names. Any diJerences in opinion
were resolved through discussion and consensus among all review
authors. We contacted the study authors regarding any unclear
or missing information. We did not identify any studies that
potentially shared the same participants.

A minimum follow-up period of six months from the time of the
index operation was necessary to assess the presence of a PH.
We took data on the incidence of PH at 12 months, otherwise
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we used data on the longest follow-up period reported. The
presence of PH should have been assessed either with radiological
investigation (i.e. either ultrasonography or computed tomography
(CT)), defined as any intraabdominal content protruding along the
ostomy, or with clinical examination.

We would consider the objective measurements of complications
for meta-analysis if the authors had used a validated tool (i.e. the
Clavien-Dindo classification of postoperative complications or a
validated quality of life questionnaire) (Dindo 2004).

Assessment of risk of bias in included studies

We used the Cochrane ‘Risk of bias’ tool to assess the risk of bias
of the included trials as specified in Chapter 8 of the Cochrane
Handbook for Systematic Reviews of Interventions (Higgins 2011a).
We assessed risk of bias with regard to the following domains.

• Random sequence generation

• Allocation concealment

• Blinding of participants and personnel

• Blinding of outcome assessment

• Incomplete outcome data

• Selective reporting bias

• Early stopping

We judged each domain as low, high, or unclear risk of bias
according to criteria used in the Cochrane ‘Risk of bias’ tool
(see Appendix 5) as specified in Section 8.5.d of the Cochrane
Handbook for Systematic Reviews of Interventions (Higgins 2011a).
We determined the overall risk of bias across all domains in a study
by the following assessment.

• Low risk of bias: low risk of bias across all domains

• Unclear risk of bias: unclear risk of bias for one or more domains

• High risk of bias: high risk of bias for one or more key domains

A summary of the assessment of risk of bias is shown in Figure 2.
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Figure 2.   Risk of bias summary: review authors' judgements about each risk of bias item for each included study.
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Measures of treatment e>ect

We calculated risk ratios (RR) and 95% confidence intervals (CIs) for
dichotomous outcomes. For continuous outcomes, we calculated
mean diJerences (MD) and 95% CIs, processing continuous
variables using the mean and standard deviation values. We
considered a P value less than 0.05 as significant. We used
weighted mean diJerence (WMD) in situations where outcome
measurements in all studies were made on the same scale. We used
the standardised mean diJerence (SMD) when the outcomes were
measured on diJerent scales.

Unit of analysis issues

The unit of analysis was each participant recruited into the trials.

Dealing with missing data

Where data were missing, insuJicient, or unclear, we attempted
to contact study authors for further information. If data were
missing due to participants dropping out of the studies (and
despite attempts to contact the primary authors we were unable to
obtain information on reasons for the dropout), we conducted an
intention-to-treat analysis and considered dropouts as successful
rehabilitation when they occurred. For those data derived from
completers only, we conducted best- (missing participants did not
suJer event)/worst- (missing participants did suJer event) case
scenario sensitivity analyses to assess the impact of missing data
on the estimates of eJect.

Assessment of heterogeneity

We assessed clinical heterogeneity in terms of participant
characteristics (age, sex) and interventions (type of operation,
surgical approach, mesh type). We assessed statistical

heterogeneity using the Chi2 test with a P value of less than 0.10,

and quantified the level of heterogeneity using the I2 statistic
following the recommendations in the Cochrane Handbook for
Systematic Reviews of Interventions:

• 0% to 30%: might not be important;

• 30% to 60%: may represent moderate heterogeneity;

• 60% to 90%: may represent substantial heterogeneity;

• more than 90%: considerable heterogeneity (Deeks 2011).

In the case of substantial or considerable heterogeneity, we
attempted to identify the possible sources of the heterogeneity.

Assessment of reporting biases

Reporting bias can lead to overly optimistic estimates of
intervention eJects. Funnel plots allow a visual assessment and
statistical analysis of whether small-study eJects are present in the
meta-analysis. This assessment is only recommended where 10 or
more studies are included. (Sterne 2011)

Data synthesis

We used Review Manager 5 soIware to analyse the data (RevMan
2014). For dichotomous outcomes, we pooled data in meta-
analyses using the Mantel-Haenszel approach (fixed-eJect model);
for continuous outcomes we used the inverse variance method
(fixed-eJect model). If we deemed homogeneity between studies to

be invalid (with considerable heterogeneity (I2 > 90%)), we instead
adopted a random-eJects model aIer exploring the causes of the

heterogeneity. We applied a fixed-eJect model if fewer than four
studies were included in a meta-analysis (Higgins 2011).

Subgroup analysis and investigation of heterogeneity

To explore whether the operative technique aJected the
eJectiveness of the intervention, we performed the following
subgroup analyses, presented in Summary of findings for the main
comparison:

• laparoscopic versus open surgery;

• sublay mesh versus intraperitoneal mesh.

We had planned to perform subgroup analyses on loop versus end
stomas, and intraoperative contamination versus clean surgery,
but the available data did not permit these.

Sensitivity analysis

We used a sensitivity analysis to assess the impact of specific
trials (e.g. those with doubts about the randomisation process
or those characterised by a high risk of bias) by excluding them
from the meta-analysis (if at least two RCTs were available). Such
analyses can help test the robustness of meta-analysis findings,
especially in the presence of result uncertainty (e.g. in the presence
of substantial between-study heterogeneity). We performed a
sensitivity analysis to determine the:

• worst-case scenario: all the participants who dropped out of
the control arm were presumed to have no evidence of PH at
maximal follow-up, where participants in the intervention arm
were presumed to have developed a PH;

• best-case scenario: all the participants who dropped out of
the control arm were presumed to have evidence of PH at
maximal follow-up, where participants in the intervention arm
were presumed not to have developed a PH.

We presented the best-case and worst-case scenarios in Summary
of findings for the main comparison.

Summary of findings

We assessed the quality of evidence of all outcomes using the
GRADE approach (Schünemann 2009), including any subgroup and
sensitivity analyses, and presented this in Summary of findings for
the main comparison.

The GRADE system classifies the quality of evidence in one of four
grades:

• high quality: further research is very unlikely to change our
confidence in the estimate of eJect;

• moderate quality: further research is likely to have an impact
on our confidence in the estimate of eJect and may change the
estimate;

• low quality: further research is very likely to have an important
impact on our confidence on the estimate of eJect and is likely
to change the estimate;

• very low: any estimate of eJect is very uncertain.

The quality of evidence can be downgraded by one (serious
concern) or two (very serious concerns) levels for the
following reasons: high risk of bias, inconsistency (unexplained
heterogeneity, inconsistency of results), indirectness (indirect
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population, intervention, control, outcomes), imprecision (wide
confidence intervals), and risk of publication bias.

R E S U L T S

Description of studies

See: Characteristics of included studies

Results of the search

The search identified 446 eligible studies, of which 136 were
duplicates and removed. We excluded 209 studies because they did
not meet the inclusion criteria aIer screening of the abstracts. We
considered 101 study reports potentially eligible for inclusion, for
which we sought the full texts. Of these, we excluded 74 studies
for various reasons, including studies reporting use of mesh in the
repair, as opposed to prevention, of parastomal hernia, and studies
not being RCT's. Further 15 studies were excluded for various
reasons, outlined in the Characteristics of excluded studies section.
Two review authors (HGJ and JC) evaluated conference abstracts
and other sources such as dissertation abstracts to identify eligible
trials for inclusion. No further trials were found for inclusion.
Finally, we included 10 studies (encompassing 12 references) in this
review (Figure 1).

Included studies

Ten studies met the eligibility criteria, of which one study (two
references) reported the same patient cohort, but outcomes
were assessed aIer 1 month and 12 months from the time of
intervention (Jänes 2004a), and 60 months from the time of
intervention (Jänes 2009). A summary of all included studies is
provided in the Characteristics of included studies table. A total
of 835 participants contributed to four comparable outcomes (the
incidence of parastomal hernia at maximal follow-up, reoperation,
stoma-related infections, and operative time).

Brandsma 2017 published results from the PREVENT trial, aiming
to assess the incidence of parastomal herniation, operating time,
postoperative morbidity, and quality of life in people undergoing
an elective open formation of a permanent end-colostomy. There
were a 146 participants with an intention-to-treat (ITT) analysis.
A 12-month follow-up was reported. The presence of PH was
assessed through clinical examination and a subsequent CT scan
in the presence of clinical suspicion. Secondary endpoints included
morbidity, reoperation rates, operative time, length of hospital
stay, pain, quality of life, mortality, and cost-eJectiveness.

Fleshman 2013 aimed to assess the safety and eJicacy of
the placement of a porcine-derived acellular dermal matrix
(PADM, Stratice Recontructive Tissue Matrix, LifeCell Corporation,
Branchburg, NJ, USA) around the stoma of people having a
single, permanent ileostomy or colostomy compared to a control
group having a conventional stoma formation. The number of
participants randomised into the trial was 120, the ITT was 113, and
PH rates were reported in 102 participants. The presence of a PH
was assessed through clinical examination and a CT scan. Other
listed outcomes included early and late stoma-related events (i.e.
pain, stenosis, leak, and obstruction), operative time, reoperation
rates, and quality of life assessment in those with the PADM mesh
compared to the control group.

Hammond 2008 randomised 20 participants having a
defunctioning loop enterostomy as part of an elective procedure
into either having a conventional stoma formation (through the
rectus sheath) or a stoma formation with the placement of a
Permacol mesh (Tissue Science Laboratories, Aldershot, UK). All 20
participants had outcomes reported. Eight of the 20 participants
had their stoma reversed at a median of six months post-index
procedure. The main outcome assessment was the presence of
a PH, which was assessed through the use of a questionnaire,
clinical assessment, and ultrasound assessment in 16 of the 20
participants. Follow-up was for a maximum of 12 months. Other
listed outcomes included reoperation rates, postoperative white
cell count (WCC), erythrocyte sedimentation rate (ESR), and C-
reactive protein levels (CRP), as well as a non-structured patient
questionnaire on stoma-related symptoms.

Jänes and colleagues, Jänes 2004a; Jänes 2009, randomised 54
participants who were scheduled for either a permanent ileostomy
or colostomy formation. Outcomes were available for all 54
participants. Participants were randomised into two groups, one
for standard rectus abdominis stoma formation, and the other for
the same stoma technique but with the placement of a synthetic
Vypro mesh (Ethicon, Norderstedt, Germany). Patients scheduled
for a loop enterostomy and those with a short life expectancy were
excluded. The primary outcome measure was the presence of a PH
at 1 and 12 months, Jänes 2004a, and 60 months, Jänes 2009, from
the index procedure. Other listed outcomes included reoperation
rates, mortality rates, wound and mesh-specific infections.

Lambrecht 2015 undertook a prospective RCT that randomised
58 participants undergoing an open Hartmann's procedure or
abdominoperineal excision for rectal cancer. Primary outcome was
reported for all 58 participants. The trial aimed to assess the clinical
and radiological development of PH with or without the use of a
polypropylene mesh. Secondary outcomes included stoma-related
complications, such as infection, retraction, fistulation, and the
need for reoperation. Furthermore, they presented a Cox regression
analysis aimed at identifying secondary risk factors leading to PH.

Lopez-Cano 2012 aimed to assess whether there was a reduced
incidence of PH when a PROCEED mesh (Ethicon, UK) was
placed laparoscopically during the formation of a sigmoid end
colostomy, compared to a conventional non-reinforced procedure.
The authors utilised their own surgical technique in placing the
mesh in an intraperitoneal fashion (López-Cano 2009). A total of 36
participants were randomised in the trial, with outcomes available
for 33. An assessment of PH was made using an abdominal CT scan
at 12 months, which was performed by a radiologist blinded to
the procedure used. Other listed outcomes included perioperative
complications including ostomy-specific complications, wound
infections, and other body system complications such as heart
failure or lower respiratory tract infections. Reoperation rates were
also reported.

Another RCT was published in 2016, López-Cano 2016, asking the
same clinical question, but using a modified Sugarbaker technique
rather than cutting a hole into the centre of the mesh as in
their earlier trial. Again, participants requiring a permanent end
colostomy aIer an abdominoperineal excision were selected; a
total of 52 participants were randomised in this trial, with outcomes
available from all 52. The presence of PH was determined using a
CT scan and a radiologist blinded to the procedure at 12 months.
Other listed outcomes included mortality rates, mesh infection,
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wound dehiscence, reoperation rates, length of stay in hospital, and
surgical time.

Serra-Aracil 2009 performed a prospective RCT of 54 participants
having either an elective conventional sigmoid end colostomy
through the rectus sheeth, or the same procedure with the addition
of an Ultrapro mesh (Ethicon, UK). Outcomes were available for all
54 participants. The presence of a PH was assessed through the
use of abdominal CT scan at one month aIer the index operation,
then at six-month intervals. Signs of mesh complications and
parastomal complications were noted at this point. The clinical
follow-up lasted for a median of 29 months. Other listed outcomes
included mortality, wound infection, mesh intolerance, operative
time, and reoperation rates.

Vierimaa 2015 published results of a prospective, multicentre
RCT of participants undergoing laparoscopic abdominoperineal
excision of rectum and end colostomy formation for rectal cancer.
Seventy-five participants were randomised in the trial (37 assigned
to receive a prophylactic parastomal mesh and 38 assigned
as controls), with an ITT of 70 participants and full outcomes
available on 67 participants. A dual component intraperitoneal
onlay mesh was used consisting of 88% polyvinylidene fluoride
and 12% polypropylene (DynaMesh-IPOM, FEG Textiltechnik mbH,
Aachen, Germany). The primary aim of the study was to assess
the incidence of clinically and radiologically detected parastomal
hernias at 12 months, as well as their extent. Secondary
outcome measures included mortality rates, length of hospital
stay, operative time, CRP and WCC, pneumonia/urinary infections,
blood loss, reoperation rates, as well as stoma-related morbidity
(primarily pain and colostomy-related problems).

Odensten 2017 published an RCT of 232 participants scheduled
to have a permanent colostomy. The study randomised 118
participants to have a standard formation of a colostomy, and

114 participants to have a lightweight polypropylene mesh placed
in the sublay position at the time of surgery. Outcomes with
radiological follow-up were available on 198 participants, and
outcomes of clinical examination at 12 months were available
on 211 participants. The primary aim of the study was to assess
the incidence of clinically and radiologically detected parastomal
hernias at 12 months. Secondary outcomes included the
development of surgical (wound infection, stoma complications,
reoperation) and non-surgical complications (cardiac events,
pneumonia, urinary infection) as well as reoperation rates, length
of hospital stay, and operative time.

Excluded studies

A number of studies were excluded for reasons including not
utilising a mesh, the study was on urostomy formation, and the
study was not an RCT (Figure 1). The 16 excluded studies that
were examined in detail are listed in the Characteristics of excluded
studies section. The main reason for exclusion of these 16 studies
was that the study design was not an RCT, and were made up of
prospective and retrospective observational studies.

We identified seven ongoing studies on clinicaltrials.gov, for
which the data were not available from the authors (Correa
2014; Demartines 2017; Garcia-Urena 2017; Harb-de la Rosa 2017;
Prudhomme 2017; Uyanik 2017), and therefore listed as ongoing
(see Characteristics of ongoing studies).

Risk of bias in included studies

Results of the 'Risk of bias' assessment are provided in the
Characteristics of included studies table. See Figure 2 for a 'Risk of
bias' summary of our judgements about each 'Risk of bias' item for
each included study, and Figure 3 for a 'Risk of bias' graph which
illustrates our judgements about each 'Risk of bias' item presented
as percentages across all included studies.

 

Figure 3.   Risk of bias graph: review authors' judgements about each risk of bias item presented as percentages
across all included studies.

 
We judged the overall risk of bias to be low in six trials (Lambrecht
2015; Lopez-Cano 2012; López-Cano 2016; Odensten 2017; Serra-
Aracil 2009; Vierimaa 2015), as we judged all domains to be at low

risk of bias apart from the performance bias, which we determined
could not be avoided. The overall risk of bias was high in four trials
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(Brandsma 2017; Fleshman 2013; Hammond 2008; Jänes 2009), as
they had high risk of bias in at least one domain.

Allocation

We concluded that all ten of the included studies had adequate
evidence to demonstrate a low risk of selection bias. The patient
population that was selected did vary between studies, with
seven studies choosing to exclude emergency ostomy formation
(Brandsma 2017; Hammond 2008; Lambrecht 2015; Lopez-Cano
2012; López-Cano 2016; Odensten 2017; Vierimaa 2015). Only
one study included patients having a defunctioning loop stoma
(Hammond 2008), whilst the other nine studies only included
patients having a permanent end colostomy. We concluded that
these were reasonable allocations.

Four of the studies utilised an envelope randomisation process
(Hammond 2008; Jänes 2009; Odensten 2017; Serra-Aracil 2009),
whilst block randomisation, Fleshman 2013, and computerised
randomisation were also used (Brandsma 2017; Lambrecht 2015;
Lopez-Cano 2012; López-Cano 2016; Vierimaa 2015).

Blinding

As it was not possible to blind the surgeon as to which technique
was being used, we judged all studies to have an unclear risk
of performance bias. Six trials demonstrated low detection bias
(Jänes 2009; Lopez-Cano 2012; López-Cano 2016; Odensten 2017;
Serra-Aracil 2009; Vierimaa 2015). This was achieved either by using
radiological examination to determine the presence of a PH, or
blinded clinical assessment (Jänes 2009). The other studies could
not adequately demonstrate the absence of bias when evaluating
the participant for the presence of a PH.

Incomplete outcome data

All 10 studies were able to demonstrate low attrition bias. FiIy-four
participants in total were lost from the ITT population, but there
was a clear explanation of participant disposition in all the studies.

Selective reporting

We considered nine of the studies to have a low risk of reporting
bias. Lambrecht 2015 changed the method of hernia diagnosis
from clinical to radiological during the study period. With regards
to post-operative complications, these were not fully reported by
all the studies, but all other outcomes were otherwise thoroughly
reported with no evidence of selective reporting.

Other potential sources of bias

One study reported early stopping (Jänes 2009), where an
independent observer deemed it unethical to continue the trial

before full recruitment due to the lower rates of PH reported in the
mesh group. The reason for the early stopping is only mentioned
in the paper presenting the preliminary data (Jänes 2004a). As the
early stopping was due to the reduced rate of PH in the intervention
arm (which was clearly documented), we considered the study to be
at low risk of bias for this domain. The studies by Serra-Aracil 2009
and López-Cano 2016 were per-protocol analyses, not ITT analyses.

E>ects of interventions

See: Summary of findings for the main comparison Prosthetic
mesh placement compared with standard treatment for the
prevention of parastomal hernia; Summary of findings 2
Prosthetic mesh placement compared with standard treatment
for the prevention of parastomal hernia: subgroup and sensitivity
analyses

We included 10 studies involving a total of 844 participants
in this Cochrane Review and contributing to four comparable
outcomes: incidence of PH at maximal follow-up, incidence of
surgical intervention for a complication, incidence of mesh-specific
complications, and operative time. The study by Jänes 2009
included 36 participants from the original Jänes 2004a study. All the
data analysed were from the published literature, and no further
data were obtained.

1. Primary outcome

1.1 Incidence of parastomal herniation

We included 10 studies with a total of 771 participants (adequate
follow-up data were not available for 64 participants). There was
a statistically significant reduction in the risk of PH in participants
receiving a prophylactic mesh compared to those who had a
standard ostomy formation (risk ratio (RR) 0.53, 95% confidence

interval (CI) 0.43 to 0.66; 10 studies, 771 participants; I2 = 69%)
(Analysis 1.1) (Figure 4). The substantial statistical heterogeneity

for this outcome (I2 = 69%, P = 0.005) may be explained by
pronounced clinical heterogeneity in the trials. For example,
Hammond 2008 reported no incidence of PH at maximal follow-
up in the intervention arm, whereas Vierimaa 2015 describes a rate
of 53% in this group. This clinical heterogeneity is a result of the
way the presence of PH was measured, where the former utilised
clinical examination, and the latter used CT scanning. Other factors
aJecting heterogeneity include the use of laparoscopic surgery,
Lopez-Cano 2012; López-Cano 2016; Vierimaa 2015, or open surgery
(Brandsma 2017; Hammond 2008; Jänes 2009; Lambrecht 2015;
Odensten 2017; Serra-Aracil 2009).
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Figure 4.   Forest plot of presence of parastomal hernia at maximal follow-up.

 
There was a wide range of incidence of PH in the control groups
(13.2% to 93.8%), and the length of follow-up was variable,
with seven studies collecting data at 12 months' postintervention
(Brandsma 2017; Jänes 2009; Lopez-Cano 2012; López-Cano 2016;
Odensten 2017; Serra-Aracil 2009; Vierimaa 2015). One study
presented data ranging from 6 to 12 months' postintervention
(Hammond 2008), and the study by Fleshman 2013 presented
data from 24 months of follow-up. (See Characteristics of included
studies)

Eight studies used some form of radiological assessment of PH in
their follow-up, with four studies using this as the primary tool
to detect the presence of a PH (Lopez-Cano 2012; López-Cano
2016; Serra-Aracil 2009; Vierimaa 2015), five studies using mostly
clinical assessments (Brandsma 2017; Fleshman 2013; Hammond
2008; Jänes 2009; Lambrecht 2015), and Odensten 2017 using
both. Brandsma 2017 and Fleshman 2013 utilised radiological
assessment, but only to confirm the findings of the clinical
examination. Lambrecht 2015 used radiological assessment to
measure the stomal aperture, in a deviation from their original
protocol. They found no correlation with the clinical diagnosis of
PH, and did not use the data in their conclusions.

Vierimaa 2015 reported no diJerence in the incidence of PH at
one-year follow-up on radiological assessment (48.6% intervention
versus 46.9% control, P = 0.322), but a significant reduction in the

presence of a clinically palpable hernia (14.7% intervention versus
37.5% control, P = 0.049).

We considered the GRADE classification of the quality of evidence
to be low due to risk of bias (detection and selection bias in some
of the studies) and the presence of heterogeneity (Summary of
findings for the main comparison).

A subgroup analysis of the incidence of parastomal herniation in
studies reporting follow-up aIer 12 months showed similar results

(RR 0.47, 95% CI 0.29 to 0.78; 7 studies, 592 participants; I2 = 74%)
(Analysis 1.2).

2. Secondary outcomes

2.1 Reoperation rate at 12 months

Nine of the 10 studies reported the reoperation rate, finding no
statistically significant diJerence between the experimental and
control groups (RR 0.90, 95% CI 0.50 to 1.64; 9 studies, 757

participants; I2 = 0%) (Analysis 1.3) (Figure 5). Vierimaa 2015 did
not report data on surgical re-intervention. There was no evidence

of heterogeneity in the data (I2 = 0%, P = 0.53). We considered
the GRADE quality of evidence to be low due to inconsistency of
the results and risk of bias (Summary of findings for the main
comparison).
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Figure 5.   Forest plot of reoperation rate.

 
2.2 Operative time for index procedure

Six of the 10 included studies measured operative time for the
index procedure (Brandsma 2017; Fleshman 2013; López-Cano
2016; Odensten 2017; Serra-Aracil 2009; Vierimaa 2015). Fleshman
2013, López-Cano 2016, Serra-Aracil 2009, and Vierimaa 2015 found
no significant diJerence between groups, whereas Brandsma 2017
and Odensten 2017 found a significant increase in the operative
time in participants receiving a mesh. Unusually, Vierimaa 2015

and Odensten 2017 describe prolonged operative times of between
five and seven hours in both control and experimental groups,
compared to one hour in the study by Fleshman 2013. When the
operative times for all three studies were combined, there was no
significant eJect (MD -6.50, 95% CI -18.24 to 5.24; 6 studies, 671
participants) (Analysis 1.4) (Figure 6). We considered the GRADE
quality of evidence to be low due to risk of bias and clinical
heterogeneity (Summary of findings for the main comparison).

 

Figure 6.   Forest plot of operative time.

 
2.3 Postoperative length of hospital stay

Four of the 10 included studies with a total of 500 participants
measured the length of hospital stay following the index procedure.
There were no significant diJerences between the two groups in
any of these trials (MD -0.66, 95% CI -2.03 to 0.70, 4 studies, 500
participants) (Analysis 1.5). Brandsma 2017 described no diJerence
between the two groups (12.1 days for the mesh group versus 13.8
days for the control group, P = 0.31). López-Cano 2016 found no
diJerence between the experimental and control groups (9 days
versus 8 days, P = 0.64), with similar results from Odensten 2017
(12 days in the control group versus 12 days in the experimental
group, P = 0.792). Vierimaa 2015 described a similar duration of
hospital stay with no significant diJerence between the groups
(10.2 days versus 9.5 days, P = 0.781). We considered the GRADE
quality of evidence to be moderate (Summary of findings for the
main comparison).

2.4 Stoma-related infections

Six studies with a total of 472 participants reported stoma-related
infections. There were no diJerences between the control and
experimental groups. Serra-Aracil 2009 reported two episodes
of peristomal infection (one in the mesh group and one in the
control group), and necrosis of the stoma was recorded in two
participants, one in each group. AIer three months, Brandsma
2017 found no diJerence in stoma-specific infections between the
two groups (three participants from the control arm versus one
participant from the experimental arm). Fleshman 2013 did not
report specifically on stoma-related infections. Jänes 2009 did not
provide any details regarding postoperative complications, noting
only the fact that there was no fistulation or stenosis-associated
complications with the mesh. Lopez-Cano 2012 reported zero
ostomy-related complications in both the control and mesh group.
Lambrecht 2015 reported a greater number of stoma-related
complications in the control group versus the mesh group, but no
statistical diJerence was found (21% versus 9%, P = 0.446). Vierimaa
2015 reported no diJerence in ostomy-related complications

Prosthetic mesh placement for the prevention of parastomal herniation (Review)

Copyright © 2018 The Cochrane Collaboration. Published by John Wiley & Sons, Ltd.

18



Cochrane
Library

Trusted evidence.
Informed decisions.
Better health.

 
 

Cochrane Database of Systematic Reviews

between the experimental and control groups. This includes data
on stoma detachment (0% versus 2.9% in the intervention and
control groups, respectively, P > 0.99), mucosal ischaemia (11.4%
versus 8.6%, P > 0.99), intestinal ischaemia (0% versus 8.6%, P
= 0.239), although the number of participants analysed was very
small (n < 5). López-Cano 2016 reported two participants with
partial dehiscence of the colostomy in the experimental group
compared to 0 in the control group, although this was not reported
as significant (8.3% versus 0%, P = 0.21). Neither Hammond
2008 nor Odensten 2017 mentioned stoma-specific complications
(Summary of findings for the main comparison).

There was a large degree of variation in the reporting of
stoma-specific infections, which included superficial and deep
infections, cellulitis, and fistulation. We therefore compared only
clearly defined deep or superficial stoma-related infections that
developed from 2 to 30 days' postoperatively. There was no
diJerence between the control and mesh groups (RR 0.89, 95%

CI 0.32 to 2.50; 6 studies, 472 participants; I2 = 0%) (Analysis 1.6)
(Figure 7). We considered the GRADE quality of evidence to be low
due to inconsistency of the results and detection bias in some trials.

 

Figure 7.   Forest plot of stoma-related infection.

 
2.5 Mesh-related infection

Four of the 10 included studies reported mesh-related infections,
with the others failing to distinguish 'stoma-related infections'
from 'mesh-related infections'. Brandsma 2017, Lopez-Cano 2012,
and López-Cano 2016 reported no mesh-related infections at 12
months' postsurgery. Jänes 2009 reported no mesh infections
aIer five years of follow-up (Summary of findings for the main
comparison) . Only one study reported mesh-related infections, in
3 of 27 participants (11.1%), where no surgical intervention was
required (Serra-Aracil 2009). Consequently, we did not present an
analysis of this outcome.

2.6 Patient-reported symptoms/postoperative quality of life

Two studies included data on postoperative quality of life or
patient symptoms (Brandsma 2017; Fleshman 2013). Brandsma
2017 demonstrated no diJerence between the two study groups
in seven domains used to assess chronic pain (von KorJ score),
or eight domains assessing quality of life (36-Item Short Form
Health Survey). Fleshman 2013 used a stoma-specific quality of
life score on all participants (Prieto 2005). At 24 months, there was
no diJerence in the mean (standard deviation) quality of life score
between the control and intervention groups, respectively (80.8
(21.8) versus 65.5 (19.4), P = 0.22).

In summary, neither study showed any diJerence for this outcome
between the control and intervention groups. Given the presence
of substantial clinical heterogeneity between studies and the
fact that that the reported data were based upon two diJerent
questionnaires measuring quality of life, we did not present an
analysis of this outcome (Summary of findings for the main
comparison).

2.7 Rehospitalisations/ambulatory visits

None of the included studies measured re-hospitalisation/
ambulatory visits for treatment, therefore we were unable to
conduct an analysis of this outcome.

3. Subgroup analysis

Laparoscopic versus open surgery

Three studies evaluated a laparoscopic placement of the mesh in
the intervention arm (Lopez-Cano 2012; López-Cano 2016; Vierimaa
2015), while six studies used the open approach (Brandsma 2017;
Hammond 2008; Jänes 2009; Lambrecht 2015; Odensten 2017;
Serra-Aracil 2009). One study used both methods (Fleshman 2013),
and was therefore excluded from the subgroup analysis. When
we analysed data from the laparoscopic subgroup, we found no
significant diJerence in the incidence of PH at 12 months between
the control and intervention groups (RR 0.64, 95% CI 0.47 to

0.87; 3 studies, 153 participants; I2 = 63%) (Analysis 1.7) (Figure
8). When we considered the open-surgery subgroup, there was
a significant eJect in favour of the mesh intervention with no
significant statistical heterogeneity (RR 0.46, 95% CI 0.34 to 0.62; 6

studies, 517 participants; I2 = 79%) (Analysis 1.7). When the open
technique was compared to a laparoscopic placement of the mesh,
there was a significant advantage to the open technique in terms
of reducing the rate of PH (18% (open) versus 43% (laparoscopic),
P < 0.001). We considered the GRADE quality of evidence to be
moderate in the open-surgery subgroup due to the inclusion of
studies with significant reporting bias, but low in the laparoscopic
subgroup due to the inclusion of studies with significant reporting
bias and the presence of heterogeneity (Summary of findings 2).
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Figure 8.   Subgroup analysis of laparoscopic and open surgery.

 
Intraoperative contamination versus clean surgery

All ten included studies excluded patients undergoing emergency
surgery or those patients with intraoperative contamination.
Therefore a subgroup analysis was not possible.

Sublay mesh versus intraperitoneal mesh

Seven studies used an extraperitoneal (sublay) mesh (Brandsma
2017; Fleshman 2013; Hammond 2008; Jänes 2009; Lambrecht
2015; Odensten 2017; Serra-Aracil 2009), whilst three used an
intraperitoneal mesh (Fleshman 2013; López-Cano 2016; Vierimaa
2015). None of the 10 included studies utilised an onlay mesh. We
excluded Fleshman 2013 from the subgroup analysis because a
modified Sugarbaker technique was used that was not comparable
with the other two trials employing an intraperitoneal technique.

The extraperitoneal technique was associated with a significant
reduction in PH compared to the control (RR 0.48, 95% CI 0.36 to

0.64; 7 studies, 619 participants; I2 = 74%) (Analysis 1.7), whilst
there was no significant diJerence when the mesh was placed
in the intraperitoneal position (RR 0.76, 95% CI 0.55 to 1.06; 2

studies, 101 participants; I2 = 69%) (Analysis 1.7). We considered the
GRADE quality of evidence to be moderate in both the sublay and
intraperitoneal technique subgroups due to the inclusion of studies
with significant reporting bias (Summary of findings 2).

Loop versus end stomas

We had planned to perform subgroup analyses on loop versus end
stomas, but the available data did not permit this.
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4. Sensitivity analysis

We attempted to perform a sensitivity analysis on the primary
and secondary outcomes. The length of reported follow-up was
highly variable between the studies. We performed a sensitivity
analysis to analyse the rate of PH in studies with 12 months'
follow-up data (Figure 9). Seven studies were included in the
sensitivity analysis (Brandsma 2017; Jänes 2009; Lopez-Cano 2012;

López-Cano 2016; Odensten 2017; Serra-Aracil 2009; Vierimaa
2015), with previously published data from Jänes 2004a. There
was still evidence of a significant benefit in using a prophylactic
mesh in these participants, with the presence of heterogeneity
seen between the trials (RR 0.47, 95% CI 0.29 to 0.78; 7 studies,

592 participants; I2 = 74%). We considered the GRADE quality of
evidence to be low due to risk of bias and clinical heterogeneity
(Summary of findings 2).

 

Figure 9.   Parastomal herniation at 12 months.

 
We performed sensitivity analyses exploring worst- and best-
case scenarios. In a worst-case scenario, all the participants who
dropped out of the control arm had no evidence of PH at maximal
follow-up, whereas participants in the intervention arm developed
a PH. The opposite was assumed when considering the best-case
scenario. Figure 10 demonstrates the 'worst' case (RR 0.49, 95%

CI 0.30 to 0.81; 10 studies, 835 participants; I2 = 77%) (Analysis

1.8), and Figure 11 demonstrates the 'best' case (RR 0.40, 95% CI

0.26 to 0.61; 10 studies, 835 participants; I2 = 67%) (Analysis 1.9).
These results demonstrate that both worst- and best-case scenarios
favour the intervention. However, we considered the GRADE quality
of evidence to be low due to significant risk of bias and the presence
of heterogeneity (Summary of findings 2).

 

Figure 10.   Worst-case scenario incidence of parastomal hernia.
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Figure 11.   Best-case scenario incidence of parastomal hernia.

 

D I S C U S S I O N

Summary of main results

We included 10 RCTs in the review comparing prosthetic mesh
placement at the time of initial stoma formation versus standard
stoma formation alone. All trials compared the incidence of
PH development between the two groups, and nine of the 10
studies had a minimum of 12 months' follow-up. Seven of the
trials demonstrated a reduction in PH development within the
intervention arm (Brandsma 2017; Jänes 2009; Lambrecht 2015;
Lopez-Cano 2012; López-Cano 2016; Serra-Aracil 2009; Vierimaa
2015), which translated to a reduction in PH development within
the mesh group on meta-analysis of 771 participants (RR 0.53,

95% CI 0.43 to 0.66; 10 studies, 771 participants; I2 = 69%). This
eJect was also seen when we performed the best- and worst-
case scenario subgroup analysis. When we undertook a subgroup
analysis of extraperitoneal sublay versus intraperitoneal operative
technique, only the sublay technique showed evidence of eJicacy
in preventing PH (RR 0.66, 95% CI 0.52 to 0.84; 9 studies, 612

participants; I2 = 61%).

Nine of the 10 included studies assessed surgical re-intervention
(757 participants), finding no significant diJerence between the
control and intervention arms at meta-analysis (RR 0.90, 95% CI

0.50 to 1.64; 9 studies, 757 participants; I2 = 0%). Meanwhile, stoma-
specific infections were reported in 8 studies (472 participants),
with no reported diJerences between the control and intervention

groups (RR 0.89, 95% CI 0.32 to 2.50; 6 studies, 472 participants; I2

= 0%).

Six studies assessed operative time as an individual outcome,
two of which reported a significant increase in operative time in
the intervention arm (Brandsma 2017; Odensten 2017). Overall,
there were no significant diJerences between the intervention and
control arms at combined meta-analysis (MD -6.50, 95% CI -18.24

to 5.24; 6 studies, 671 participants; I2 = 0%). Finally, two of the
included studies assessed postoperative quality of life measures,
and although individually no study reported a significant diJerence
between the control and intervention arms, combined analysis was
not possible due to the variety of individual tools used to assess this
outcome within each individual paper.

Overall completeness and applicability of evidence

Placement of a prosthetic mesh at the time of stoma formation
remains an area of controversy in colorectal surgery. This review
has shown that there appears to be evidence that mesh placement
at the time of index procedure reduces the incidence of parastomal
hernia formation following surgery. The review also demonstrated
that the placement of a mesh is safe; is associated with few
perioperative complications; and has no significant impact on the
length of surgery.

Quality of the evidence

We considered the overall quality of the evidence, as defined
by the GRADE classification, to be low to moderate for all
four main outcomes (incidence of PH at maximal follow-up,
reoperation rate, operative time, and stoma-related infection). We
downgraded the evidence for incidence of PH due to heterogeneity
and inconsistency of results. The evidence for stoma-related
complications and mesh-related infections was also downgraded,
for similar reasons. Meanwhile, we deemed the quality of the
evidence related to patient-reported symptoms and quality of life
measures to be very low, based almost entirely on the lack of
published data in this area.

We identified 10 studies suitable for inclusion in the review, with
an average of 84 participants per trial (range 10 to 232). There was
some evidence of clinical heterogeneity between the studies, in
particular regarding the operative technique (laparoscopic versus
open and sublay versus intraperitoneal); the way the presence
of a hernia was detected (clinically/radiologically); and the types
of complications that were reported. Also, the choice of mesh
type diJered between studies, with eight studies opting for a
synthetic mesh and the others utilising a biological acellular
derma matrix (Fleshman 2013; Hammond 2008). The indication
and type of stoma formed also varied across the trials, with the
majority of studies assessing mesh placement in the setting of an
end colostomy, while others also included participants receiving
an ileostomy, Fleshman 2013; Jänes 2009, or a defunctioning
stoma (Hammond 2008). Furthermore, the surgical technique
used to place the mesh diJered between the included studies.
Extraperitoneal mesh insertion can include placement both under
the externus fascia (sublay) or on top of the externus fascia (onlay).
Seven studies described an open sublay placement, and three a
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laparoscopic onlay intraperitoneal technique (Lopez-Cano 2012;
López-Cano 2016; Vierimaa 2015), with the most recent trial using
a laparoscopic modified Sugarbaker approach (López-Cano 2016),
in contrast to their earlier work (Lopez-Cano 2012). In addition
to these diJerences, the experience of the operating surgeon
performing the procedure was not widely discussed and is another
area of potential heterogeneity amongst the data set. None of the
included trials utilised a mesh on top of the externus fascia (onlay
technique). The only evidence for the use of an onlay mesh in the
literature was from small prospective cohort studies that suggested
possible benefits of its use (Bayer 1986; Berger 2008; Gögenur 2006).

Clinical follow-up and participant assessment also varied between
the studies. Firstly, length of participant follow-up varied
considerably, from six months, in Hammond 2008, to more than
five years, in Jänes 2009. As a result of this wide variation, we
considered a minimum follow-up period of 12 months to be
necessary for inclusion in combined analysis in order to determine
reliable rates of herniation in the control and intervention arms.
The way in which PHs were assessed diJered between the included
studies, with some studies choosing to rely on clinical examination
alone, and others choosing a combination of clinical examination
along with radiological assessment or radiological assessment
alone (Lopez-Cano 2012; López-Cano 2016; Serra-Aracil 2009;
Vierimaa 2015). Information to assess the presence of detection
bias was also limited in some of the studies, with only five studies
demonstrating adequate detail on how either the radiologist or
clinical assessor was blinded at the time of assessment (Jänes
2009; López-Cano 2016; Odensten 2017; Serra-Aracil 2009; Vierimaa
2015).

Reporting of stoma-related infections suJered from heterogeneity
in reporting, and a wide variation in the rates of infection were
seen. Some studies reported no identified cases (Jänes 2009;
Lopez-Cano 2012), while others show this figure to be as high as
23% (Brandsma 2017). Consequently, while statistical analysis of
the available data shows no diJerence between the control and
intervention arms, interpretation of the data should be undertaken
with caution. Three of the included studies covered postoperative
quality of life and patient symptoms (Brandsma 2017; Fleshman
2013; Vierimaa 2015), but as each used individual tools and scoring
systems to assess this variable, comparison between the studies
was not possible.

Potential biases in the review process

This review was limited by the relatively small amount of published
material in the field of study. We identified several ongoing
RCTs, but the preliminary results were not available for us
to evaluate. The review was limited by significant clinical and
statistical heterogeneity between the ten included studies. This
heterogeneity included variability in type of mesh used, surgical
technique, and methods of outcome reporting. The absence
of relevant information on blinding, generation of allocation
sequence, type of randomisation, allocation concealment, reasons
for withdrawals and those lost to follow-up will also compromise
the wider applicability of these studies. Finally, the overall length of
follow-up (maximum 60 months) limited the evidence on long-term
eJicacy and safety of the mesh placement, and therefore caution is
advised in extrapolating the results of this review to the long term.

Agreements and disagreements with other studies or
reviews

There are six recent systematic reviews assessing the use of
prophylactic mesh insertion in relation to stomas, four of
which include RCTs alone (Patel 2016; Shabbir 2012; Tam 2010;
Wijeyekoon 2010), and two including a mixture of RCT and
observational study designs (Fortelny 2015; Helgstrand 2008). All
six reviews report similar findings to those found in this review,
agreeing that placement of a mesh at the time of index surgery
relates to a reduction in incidence of parastomal hernia, and
possibly a reduced necessity for recurrent surgical intervention
(Helgstrand 2008; Fortelny 2015; Patel 2016; Shabbir 2012; Tam
2010; Wijeyekoon 2010). Similar concerns regarding heterogeneity,
relatively small numbers of participants, and short follow-up
periods have led to a more guarded view in recommending
widespread uptake of the technique. This is particularly true when
considering mesh material and whether the results of studies
that used a biological mesh, Fleshman 2013; Hammond 2008, are
comparable to the other studies where synthetically constructed
ones were used. Broadly speaking, the length of follow-up in
studies using synthetic material was longer (Jänes 2004a; Jänes
2009), and failed to show any diJerence between groups in mesh-
related complications, and the temptation is to suggest that they
are comparable.

All included studies except Hammond 2008 used the same method
for estimating appropriate sample size. Hammond and colleagues
did not estimate an appropriate sample size due to the small phase
I nature of their study. The authors of the other studies worked out
an appropriate sample size in order to achieve a significance (alpha)
of 0.05 and a power (beta) of 0.9 (90%) (Jänes 2009; Lambrecht
2015; Lopez-Cano 2012; López-Cano 2016; Odensten 2017; Serra-
Aracil 2009; Vierimaa 2015). They all suggested a sample size
of between 17 and 67 for each arm, however Fleshman 2013
hypothesised that 110 participants per arm would be needed, and
Odensten 2017 calculated that a total sample size of 220 would be
needed.

In addition, there are multicentre RCTs that are either ongoing
or recently published (Correa 2014; Garcia-Urena 2017), and long-
term follow-up data from the currently published PREVENT trial
should be included in future updates of this review (Brandsma
2017).

Seven ongoing studies are assessing the role of prophylactic mesh
placement in relation to stoma formation (Correa 2014; Demartines
2017; Garcia-Urena 2017; Harb-de la Rosa 2017; Prudhomme 2017;
Uyanik 2017; Tabusa 2018). The majority of these trials are RCT
in design, are currently in the recruitment phase, and are either
exclusively, (Demartines 2017; Harb-de la Rosa 2017; Prudhomme
2017; Uyanik 2017; Tabusa 2018), or partially, (Correa 2014; Garcia-
Urena 2017), aimed at assessing the eJect of mesh insertion for the
prevention of PHs.

Interestingly, the National Institute for Health Research (NIHR) has
recently funded the UK Cohort study to Investigate the prevention
of Parastomal Hernia (CIPHER) (Tabusa 2018) . This study plans to
focus on interview and observation techniques to understand the
components of how stomas are formed in an attempt to assess
any important steps in preventing PH development. The authors
then plan for this to lead to the development of a questionnaire
that patients can complete in order to elicit symptoms associated
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with PHs, which can then be used to accurately detect PH during
phase B of the study. While this study is of cohort design and
not specifically related to mesh placement in PH prevention, the
focus on a symptom-based approach should add further evidence,
particularly in terms of a quality of life perspective.

A U T H O R S '   C O N C L U S I O N S

Implications for practice

The review concludes that placement of a prosthetic mesh at
the time of stoma formation at index surgery is safe and reduces
the incidence of parastomal hernia development, although we
considered the overall quality of the evidence to be low, and the
largest trial, which was of good quality, demonstrated no advantage
to using a mesh. There is no significant increase in operative time
or any increase in reoperation rate with this intervention, and we
found the rate of stoma-related infection to be similar in both the
intervention and control groups.

Based on the results of this review, we judge that the placement
of a prosthetic mesh at the time of stoma formation is a safe
and feasible option for surgeons to consider at the time of
surgery. The current body of evidence would limit the scope of
recommended practice to elective colorectal procedures where
faecal contamination is limited, as all included studies failed
to assess the technique aIer emergency surgical procedure or
in those with heavy contamination. All but one included study
assessed mesh placement in relation to an end (as compared to
loop) ostomy. With limited data on the benefits of mesh placement
in relation to loop stomas, it would therefore appear sensible
at present to limit the widespread practice of mesh placement
to end ostomy formation alone until future data provide more
insight into this area. The available data demonstrated the greatest
advantage when the open, extraperitoneal (sublay) approach for
mesh placement was utilised, and this should be considered by the
operating surgeon.

In summary, the current evidence provided by this review would
support the uptake of prophylactic mesh placement in conjunction
with elective end-stoma formation using an open, extraperitoneal
technique.

Implications for research

While the authors feel that an accurate overall picture of both
the clinical incidence and implications on parastomal hernia
development remain poorly documented within the literature,
there is a growing body of evidence within this area that is gradually
improving our overall understanding. Within the last 12 months
alone there have been a number of large systematic reviews or
meta-analyses published addressing this issue (Cross 2017; López-
Cano 2017; Patel 2017; Pianka 2017). All of these reviews have a
broadly similar conclusion in that they all support the finding in
this review that prophylactic mesh insertion prevents the rate of
parastomal hernia. In addition, as was the case in this review, a high
risk of bias was reported in some cases (Patel 2017; Pianka 2017),
and while all the reviews suggest there was no diJerence in mesh-
or stoma-related complications between control and treatment
arms, patient-reported symptoms and quality of life aspects were
poorly captured overall.

Although this review has indicated an advantage in the use a
prophylactic mesh in terms of reducing the incidence of parastomal

hernia formation, the main body of evidence relates to elective
surgery when forming an end stoma. Future research exploring
the role of a prophylactic mesh placement during emergency
surgery (particularly in terms of safety) should therefore focus
on whether mesh placement may have a role in this setting,
especially given a reported higher possible rate of parastomal
hernia formation amongst this group (Arumugam 2003). Similarly,
future research that investigates the role of mesh placement in
relation to temporary and loop stomas (with particular focus on
cost-eJectiveness) would likely add significant value to the current
body of evidence.

While this review appears to have found no evidence to support
the role of laparoscopic or pre-peritoneal mesh placement, there
remains a relative lack of evidence to assess these techniques
fully. The number of participants undergoing a laparoscopic
approach (n = 153) was less than a third of those undergoing open
mesh placement (n = 517). Similarly, the number of participants
undergoing an extraperitoneal approach for mesh placement (n =
619) was more than six times those undergoing a pre-peritoneal
approach (n = 101). A larger body of evidence assessing these
techniques is therefore likely to add value in assessing the relative
eJectiveness compared to an open, extraperitoneal placement
approach.

There remained a relative lack of data in several areas assessed
under the scope of this review. This included the documentation
of mesh-related complications, which was generally lacking in the
body of evidence examined, which led to mesh-related infections
being used as a more specific outcome. Only two of the included
studies considered quality of life measures, both of which used
a diJerent measure to assess this index. Future high-quality
research using a standard measure of quality of life to limit
clinical heterogeneity would therefore be needed to better define
the eJect of mesh placement on these factors. Finally, none of
the included studies assessed re-hospitalisation or ambulatory
visits as a recorded outcome. As recurrent hospital attendances
for symptoms related to surgery remain a common cause of
patient anxiety and incur significant financial costs, future evidence
highlighting this aspect in particular would add further value to the
uptake of prophylactic mesh placement.

In summary, while there is a growing volume of data supporting the
use of prophylactic mesh insertion to reduce rates of parastomal
hernia, it is interesting to note that the uptake of the procedure as a
routine part of stoma formation remains limited (Blake 2017). While
this may be related to some of the quality issues with existing data
as identified by this review, it is also possible that there may be
other factors at play, including the potential lack of awareness of
the issue and surgeon anxiety.
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Characteristics of included studies [ordered by study ID]

 

Methods Randomised trial, computer randomisation

Participants 146 (mean age= 63) Male 92:58 Female

Interventions Placement of retromuscular lightweight polypropylene mesh around a colostomy vs no mesh

Outcomes After 12 months of follow-up: incidence of parastomal herniation, operation time, postoperative mor-
bidity, pain and quality of life

Length of Follow Up Maximum 12 months

Notes The PREVENT trial

Risk of bias

Bias Authors' judgement Support for judgement

Random sequence genera-
tion (selection bias)

Low risk Participants were randomised by computer, and an interactive voice response
system was used.

Allocation concealment
(selection bias)

Low risk Computerised randomisation

Blinding of participants
and personnel (perfor-
mance bias) 
All outcomes

Unclear risk Comment: Not possible to blind the surgeon as to which procedure was being
performed

Blinding of outcome as-
sessment (detection bias) 
All outcomes

High risk The assessment of the presence of PH is made through clinical examination.
The authors state that CT scan assessment would be done on all suspected PH,
but only 16 were performed.

Incomplete outcome data
(attrition bias) 
All outcomes

Low risk 12 months' data were available with the full publication in 2016. 13 out of 150
participants not included in final analysis.

Selective reporting (re-
porting bias)

Low risk Comment: No evidence of reporting bias. Complications well documented.

Early Stopping Low risk Comment: Sample size calculation given. No early stopping reported.

Brandsma 2017 
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Methods Randomised trial. Block randomisation using 160 equally weighted blocks of 2 treatments with a block-
ing factor of 4

Participants 113 (mean age = 60 years, +/- 14 years (1 SD)) Male 59:54 Female

Interventions In the experimental group (n = 49), a 6 x 6 cm or 8 x 8 cm porcine-derived acellular dermal matrix was
inserted between the anterior and posterior rectal sheath, with a cruciate incision in the centre. The
control group (n = 53) had a traditional end colostomy/ileostomy in the same position.

Outcomes The presence of a parastomal hernia was assessed using clinical examination, or CT scan if there was
clinical doubt. Other outcomes included safety and stoma-related quality of life.

Length of Follow Up Maximum 24 months

Notes Data from 12 months' follow-up sought but not received from author. 5 participants from the control
group and 7 participants from the intervention group lost to follow-up.

Risk of bias

Bias Authors' judgement Support for judgement

Random sequence genera-
tion (selection bias)

Low risk Randomised trial (1:1 randomisation)

Allocation concealment
(selection bias)

Low risk Quote: "Randomization was conducted centrally by using 160 equally weight-
ed blocks of 2 treatments with a blocking factor of 4. Patients and staJ mem-
bers who performed the assessments were blinded as to assignment"

Comment: Probably occurred

Blinding of participants
and personnel (perfor-
mance bias) 
All outcomes

Unclear risk Comment: Not possible to blind the surgeon as to which procedure was being
performed

Blinding of outcome as-
sessment (detection bias) 
All outcomes

High risk Quote: "of the 13 hernias that occurred, 11 were confirmed by CT scan and 2
were confirmed operatively."

Comment: No standardised, predefined way of assessing the presence of a PH,
although assessors were blinded to the procedure performed

Incomplete outcome data
(attrition bias) 
All outcomes

Low risk 24-month PH data on 45 of 113 participants not included in the final analysis.
The author has adequately justified participants excluded in the final analysis.

Selective reporting (re-
porting bias)

Low risk Comment: No selective reporting identified.

Early Stopping Low risk Comment: Sample size calculation given. No early stopping reported.

Fleshman 2013 

 
 

Methods Randomised trial. Envelope randomisation

Hammond 2008 
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Participants 20 (mean age control = 50 years (22 to 70 years), mean age intervention = 43 (21 to 69 years)), Male 7:13
Female

Interventions Conventional loop ileostomy via a trephine incision (n = 10) vs loop ileostomy with a 10 x 10 cm Perma-
col mesh with a 2-centimetre cylindrical defect cut in the centre (n = 10)

Outcomes The incidence of parastomal hernia was assessed by ultrasound scan (16 of 20 trial participants). Inci-
dence of infection and seroma assessed by laboratory tests and ultrasound scan. Incidence of patient
symptoms assessed by a questionnaire.

Length of Follow Up Maximum 12 months (if no reversal)

Maximum 6.5 months (if stoma reversed)

Notes No participants lost to follow-up

Risk of bias

Bias Authors' judgement Support for judgement

Random sequence genera-
tion (selection bias)

High risk Comment: Participants were randomised using consecutively numbered,
sealed envelopes. No random sequence generation

Allocation concealment
(selection bias)

Low risk Quote: "consecutively numbered sealed envelopes"

Comment: Probably occurred

Blinding of participants
and personnel (perfor-
mance bias) 
All outcomes

Unclear risk Comment: Not possible to blind the surgeon as to which procedure was being
performed

Blinding of outcome as-
sessment (detection bias) 
All outcomes

High risk Quote: "underwent a clinical examination for signs of a parastomal hernia"

Comment: No evidence of assessor blinding when performing clinical exami-
nation

Incomplete outcome data
(attrition bias) 
All outcomes

Low risk No participants lost to follow-up. No complete 12-month data. Appropriately
outlined follow-up regimen

Selective reporting (re-
porting bias)

Low risk Quote: "Patients were followed-up until the time of stoma reversal or, in the
event of the stoma not being reversed, until 12 months after stoma forma-
tion."

Comment: No selective reporting. All participants and outcomes accounted
for.

Early Stopping Low risk No early stopping

Hammond 2008  (Continued)

 
 

Methods Randomised trial. Envelope randomisation

Participants 54 (mean age control group = 71 (67 to 76 years), invervention group = 70 (64 to 75 years)), Male 31:23
Female

Jänes 2009 
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Interventions Participants received either a traditional end colostomy (n = 21) or had a Vypro mesh placed dorsal to
the rectus abdominis muscle and anterior to the posterior rectal sheath (n = 15).

Outcomes Development of parastomal hernia at 5 years from index surgery by clinical examination

Length of Follow Up Mean 65.2 months (range 57 to 83 months)

Notes Mortality data from Jänes 2009 were only available for a 12-month follow-up (Jänes 2004a), therefore
subsequent data may not be relevant in the assessment of this review. 6 participants from the control
group and 12 from the intervention group lost to follow-up.

Risk of bias

Bias Authors' judgement Support for judgement

Random sequence genera-
tion (selection bias)

High risk Comment: Participants were randomised using consecutively numbered,
sealed envelopes. No random sequence generation

Allocation concealment
(selection bias)

Low risk Quote: "consecutively numbered sealed envelopes"

Comment: Probably occurred

Blinding of participants
and personnel (perfor-
mance bias) 
All outcomes

Unclear risk Comment: Not possible to blind the surgeon as to which procedure was being
performed

Blinding of outcome as-
sessment (detection bias) 
All outcomes

Low risk Quote: "Patients were examined after 1 month, 12 months, and 5 years by an
investigator blinded to the actual randomisation. They were then examined
straining in both an erect and a supine position."

Comment: Blinded outcome assessment

Incomplete outcome data
(attrition bias) 
All outcomes

Low risk Those lost to follow-up were accounted for.

Selective reporting (re-
porting bias)

Low risk We identified no selective reporting.

Early Stopping Low risk Comment: Sample size calculation was included. Trial was stopped early on
ethical grounds due to statistical testing favouring the mesh.

Jänes 2009  (Continued)

 
 

Methods 2-centre randomised trial

Participants 58 (mean age control group = 63 +/- 4.1 years, intervention group = 64 +/- 4.0 years), Male 43:15 Female

Interventions Placement of retromuscular synthetic mesh vs no mesh at the time of end-colostomy formation in peo-
ple with rectal cancer undergoing open pelvic surgery

Outcomes Primary outcomes were incidence of parastomal hernia detected by clinical examination and routine
CT. Secondary outcomes were stoma complications and reoperation rates.

Lambrecht 2015 
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Length of Follow Up Median follow-up of the study was 40 months (range 3 to 87 months), data at 12 months sought but not
recieved from the authors.

Notes 18 participants, 6 and 12 in the control and intervention groups respectively, died during follow-up.

Risk of bias

Bias Authors' judgement Support for judgement

Random sequence genera-
tion (selection bias)

Low risk Computer randomisation was completed in blocks of 6 and sealed in num-
bered envelopes.

Allocation concealment
(selection bias)

Low risk Allocation was concealed prior to surgery via sealed envelopes.

Blinding of participants
and personnel (perfor-
mance bias) 
All outcomes

Unclear risk Blinding of the surgeon performing the surgery was not possible.

Blinding of outcome as-
sessment (detection bias) 
All outcomes

Unclear risk Blinding of the examining doctor at follow-up appointments was not stated,
although the reporting radiologist assessing participant CT scans was blinded
to the allocation.

Incomplete outcome data
(attrition bias) 
All outcomes

Low risk Median follow-up is reasonable at 40 months. No participants lost to follow-up

Selective reporting (re-
porting bias)

Unclear risk Method of hernia diagnosis changed from clinical diagnosis to radiological
during the study period.

Early Stopping Low risk The sample size calculation is included, and there is no evidence of early stop-
ping.

Lambrecht 2015  (Continued)

 
 

Methods Randomised trial. Computerised randomisation

Participants 36 (mean age control group = 66 +/- 13.9 years, intervention group = 72 +/- 7.6 years), Male 18:18 Female

Interventions Participants were randomised into a group undergoing placement of a large-pore lightweight mesh in
the intraperitoneal/onlay position at the time of surgery (n = 19) or to a control group (no mesh) (n =
17).

Outcomes Incidence of parastomal hernia at 12 months (CT detected) and subcutaneous fat thickness at 12
months (CT measured)

Length of Follow Up 12 months

Notes 1 participant from the control group and 1 participant from the intervention group were lost to fol-
low-up.

Risk of bias

Bias Authors' judgement Support for judgement

Lopez-Cano 2012 
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Random sequence genera-
tion (selection bias)

Low risk Computer-generated randomisation

Allocation concealment
(selection bias)

Low risk Allocation was concealed prior to surgery.

Blinding of participants
and personnel (perfor-
mance bias) 
All outcomes

Unclear risk Comment: Not possible to blind the surgeon as to which procedure was being
performed

Blinding of outcome as-
sessment (detection bias) 
All outcomes

Low risk The reporting radiologist assessing participant CT scans was blinded to the al-
location.

Incomplete outcome data
(attrition bias) 
All outcomes

Low risk 8 of the 44 randomised participants were not included in the final analysis.

Comment: Clear explanation of incomplete follow-up data

Selective reporting (re-
porting bias)

Low risk We identified no selective reporting.

Early Stopping Low risk Comment: Sample size calculation included. No evidence of early stopping

Lopez-Cano 2012  (Continued)

 
 

Methods Randomised trial. Computerised randomisation

Participants 52 (mean age control group = 67.3 +/- 13.6 years, intervention group = 70.5 +/- 9.5 years), Male 37:11 Fe-
male

Interventions Participants were randomised into a group undergoing placement of a flexible composite prosthet-
ic mesh with a modified Sugarbaker technique at the time of surgery (n = 24) or to a control group (no
mesh) (n = 28).

Outcomes Incidence of parastomal hernia at 12 months (CT detected)

Length of Follow Up Median follow-up of the study was 26 months (range 13 to 38 months).

Notes  

Risk of bias

Bias Authors' judgement Support for judgement

Random sequence genera-
tion (selection bias)

Low risk Computer-generated randomisation

Allocation concealment
(selection bias)

Low risk Allocation was concealed prior to surgery.

Blinding of participants
and personnel (perfor-
mance bias) 
All outcomes

Unclear risk Comment: Not possible to blind the surgeon as to which procedure was being
performed

López-Cano 2016 
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Blinding of outcome as-
sessment (detection bias) 
All outcomes

Low risk The reporting radiologist assessing participant CT scans was blinded to the al-
location.

Incomplete outcome data
(attrition bias) 
All outcomes

Low risk We identified no selective reporting.

Selective reporting (re-
porting bias)

Low risk Comment: No evidence of reporting bias

Early Stopping Low risk Comment: No evidence of early stopping

López-Cano 2016  (Continued)

 
 

Methods Randomised trial. Envelope randomisation

Participants 232 (mean age control group = 65.9 +/- 15.6 years, intervention group = 66.6 +/- 12.9 years), Male 135:97
Female

Interventions Conventional end colostomy (n = 118) vs end colostomy plus a lightweight polypropylene mesh (n =
114)

Outcomes Incidence of parastomal hernia at 12 months (CT and clinically detected). Early and late complications

Length of Follow Up 12 months

Notes  

Risk of bias

Bias Authors' judgement Support for judgement

Random sequence genera-
tion (selection bias)

Low risk Sealed envelopes prepared by an outside institution

Allocation concealment
(selection bias)

Low risk Allocation was concealed prior to surgery.

Blinding of participants
and personnel (perfor-
mance bias) 
All outcomes

Unclear risk Comment: Not possible to blind the surgeon as to which procedure was being
performed

Blinding of outcome as-
sessment (detection bias) 
All outcomes

Low risk Clinical postoperative assessment made by a surgeon not involved in the pri-
mary procedure. It was not clear if the reporting radiologists were also blinded
to the procedure.

Incomplete outcome data
(attrition bias) 
All outcomes

Low risk Transparent reporting of participants lost to follow-up

Selective reporting (re-
porting bias)

Low risk Comment: No evidence of reporting bias

Odensten 2017 
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Early Stopping Low risk Comment: No evidence of early stopping

Odensten 2017  (Continued)

 
 

Methods Randomised trial. Envelope randomisation

Participants 54 (mean age control group = 67.2 +/- 9.7 years, intervention group = 67.5 +/- 8.8 years), Male 35:13 Fe-
male

Interventions Conventional end colostomy (n = 27) vs end colostomy plus a lightweight mesh (Ultrapro) (n = 27)

Outcomes Incidence of parastomal hernia, mortality, wound infection, colostomy necrosis, mesh intolerance,
need for re-intervention. The presence of a parastomal hernia was determined by a CT scan.

Length of Follow Up Median 29 months (range 13 to 49 months)

Notes Data from 12-month follow-up sought and received from author. No participants reported lost to fol-
low-up.

Risk of bias

Bias Authors' judgement Support for judgement

Random sequence genera-
tion (selection bias)

Unclear risk Comment: No information given.

Allocation concealment
(selection bias)

Low risk Quote: "sealed envelope technique"

Comment: Probably occurred

Blinding of participants
and personnel (perfor-
mance bias) 
All outcomes

Unclear risk Comment: Not possible to blind the surgeon as to which procedure was being
performed

Blinding of outcome as-
sessment (detection bias) 
All outcomes

Low risk Quote: "Abdominal CT controls were performed every 6 months by a radiolo-
gist blind to the technique used to identify possible subclinical PH."

Comment: Radiological examination of PH has less risk of detection bias than
clinical examination.

Incomplete outcome data
(attrition bias) 
All outcomes

Low risk Comment: No evidence of attrition bias

Selective reporting (re-
porting bias)

Low risk Comment: No evidence of reporting bias

Early Stopping Low risk Comment: Sample size calculation included. No evidence of early stopping

Serra-Aracil 2009 

 
 

Methods Prospective, multicentre, randomised controlled clinical trial

Vierimaa 2015 
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Participants 70 (mean age control group = 65.1 +/- 11.7 years, intervention group = 67.1 +/- 10.7 years), Male 37:33
Female

Interventions Placement of a dual component, intraperitoneal onlay mesh vs no mesh

Outcomes Incidence of clinically and radiologically detected parastomal hernia and their extent 12 months after
surgery. Stoma-related morbidity and need for surgical repair

Length of Follow Up Maximum 12 months

Notes 12-month outcome data published within study. 2 participants from the control group and 2 partici-
pants from the intervention group were lost to follow-up.

Risk of bias

Bias Authors' judgement Support for judgement

Random sequence genera-
tion (selection bias)

Low risk Computerised allocation

Allocation concealment
(selection bias)

Low risk Quote: "The operating surgeon was informed regarding the treatment alloca-
tion in the operating room before starting the operation"

Blinding of participants
and personnel (perfor-
mance bias) 
All outcomes

Unclear risk Comment: Not possible to blind the surgeon as to which procedure was being
performed

Blinding of outcome as-
sessment (detection bias) 
All outcomes

Unclear risk Comment: Blinding of examining doctor at follow-up, as well as radiologist as-
sessing 12-month CT scan was not stated.

Incomplete outcome data
(attrition bias) 
All outcomes

Low risk Data on 13 of the 83 randomised participants were not available for analysis.

Comment: Clear explanation for incomplete outcome data

Selective reporting (re-
porting bias)

Low risk Comment: No evidence of reporting bias

Early Stopping Low risk Comment: Sample size calculation included. No evidence of early stopping

Vierimaa 2015  (Continued)

CT: computed tomography
PH: parastomal hernia
SD: standard deviation
 

Characteristics of excluded studies [ordered by study ID]

 

Study Reason for exclusion

CraI 2008 This is not a randomised controlled trial and does not evaluate the prevention of parastomal her-
nia.

Deol 2003 This is a paper on the repair, not prevention of, parastomal hernias. There is no evidence for the
prevention of parastomal herniation. This is not a randomised controlled trial.
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Study Reason for exclusion

Guzman-Valdivia 2008 This is a paper on the repair of parastomal hernia. There is no evidence for the prevention of paras-
tomal herniation. This is not a randomised controlled trial.

Halabi 2013 This paper is on the repair, not prevention of, parastomal hernias. This is not a randomised con-
trolled trial.

Hamada 2012 This paper compares rates of parastomal herniation in end colostomies in totally extraperitoneal vs
transabdominal pre-peritoneal approach to stomas formation. There is no evidence for the preven-
tion of parastomal herniation. This is not a randomised controlled trial.

Hansson 2007 This is a paper on repair of parastomal hernia. This is not a randomised controlled trial.

Hansson 2009 This is a paper on the repair, not prevention of, parastomal hernias. There is no evidence for the
prevention of parastomal herniation. This is not a randomised controlled trial.

Hansson 2012 There is no evidence for the prevention of parastomal herniation. This is not a randomised con-
trolled trial.

Hiles 2009 This small systematic review demonstrated some evidence for the use of biological mesh in the re-
pair of parastomal hernia, but it is not a randomised controlled trial.

Lee 2014 This is not a randomised controlled trial on the prevention of parastomal hernias.

Linn 2010 This paper evaluates the complications of parastomal hernia repair. This is not a randomised con-
trolled trial.

Mancini 2007 This is a case series of parastomal hernia repairs. There is no evidence for the prevention of paras-
tomal herniation. This is not a randomised controlled trial.

Shah 2013 A collection of different techniques for repair of parastomal hernias and their outcomes. This is not
a randomised controlled trial.

Smart 2011 A review of methods of parastomal hernia repair and outcomes. There is no evidence for the pre-
vention of parastomal herniation. This is not a randomised controlled trial.

Stephenson 2010 This paper evaluates the repair of parastomal hernia. There is no evidence for the prevention of
parastomal herniation. This is not a randomised controlled trial.

 

Characteristics of ongoing studies [ordered by study ID]

 

Trial name or title Stoma-Const

Methods Scandinavian RCT comparing mesh repair of fascia with 2 surgical/anatomical methods to pre-
vent parastomal hernia formation

Participants 240

Interventions N/A

Outcomes N/A

Starting date Ongoing

Correa 2014 
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Contact information eva.angenete@vgregion.se

Notes NCT01694238. 24 September 2012

www.trialsjournal.com/content/pdf/1745-6215-15-254.pdf

Correa 2014  (Continued)

 
 

Trial name or title Stomaplasty ring (Koring) for prevention of parastomal hernia (StoKo)

Methods Primary outcome measures: parastomal hernia rate [ Time Frame: at 12 months ] [ Designated as
safety issue: No ]
Evaluated by abdominal CT and clinical examination, number of participants with parastomal her-
nia

Participants N/A

Interventions N/A

Outcomes N/A

Starting date Not yet recruiting

Contact information dieter.hahnloser@chuv.ch

Notes none

Demartines 2017 

 
 

Trial name or title Prophylactic mesh to reduce the incidence of ventral hernia

Methods Spanish RCT comparing prophylactic midline mesh vs no prophylactic mesh cover for
emergency or elective colorectal surgery

Participants 112

Interventions N/A

Outcomes N/A

Starting date June 2009

Contact information N/A

Notes NCT01788826

Garcia-Urena 2017 

 
 

Trial name or title Prevention of parastomal hernia by mesh placement

Harb-de la Rosa 2017 

Prosthetic mesh placement for the prevention of parastomal herniation (Review)

Copyright © 2018 The Cochrane Collaboration. Published by John Wiley & Sons, Ltd.

40



Cochrane
Library

Trusted evidence.
Informed decisions.
Better health.

 
 

Cochrane Database of Systematic Reviews

Methods Primary outcome measures: reduction in the incidence of parastomal hernia [ Time Frame: 18
months ] [ Designated as safety issue: No ]
Assessed by physical examination

Participants N/A

Interventions N/A

Outcomes N/A

Starting date N/A

Contact information axh311@med.miami.edu

Notes none

Harb-de la Rosa 2017  (Continued)

 
 

Trial name or title Primary prevention of peristomal hernias via parietal prostheses (GRECCAR 07)

Methods Presence/absence of a peristomal hernia [ Time Frame: 24 months ]

Participants N/A

Interventions N/A

Outcomes N/A

Starting date Recruiting

Contact information michel.prudhomme@chu-nimes.fr

Notes NCT01380860

Prudhomme 2017 

 
 

Trial name or title The CIPHER study: UK Cohort study to Investigate the prevention of Parastomal Hernia

Methods Observational; Design type: Cohort study

Participants N/A

Interventions N/A

Outcomes N/A

Starting date Recruiting

Contact information cipher-study@bristol.ac.uk

Notes ISRCTN17573805

Tabusa 2018 
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Trial name or title Role of Prosthetic Mesh in Preventing Parastomal Hernias (RPMPPH)

Methods Compare the incidence of parastomal hernias between groups [ Time Frame: During the monitor-
ing period of 1 year ] [ Designated as safety issue: Yes ]
Monitoring will be realised with clinical controls (after 15 days and 2, 6, 12 months) and with an
abdominal CT in the first year. The expected result is the statistically significant reduction in the
incidence of parastomal hernias in people undergoing elective laparoscopy-assisted colorectal
surgery.

Participants N/A

Interventions N/A

Outcomes N/A

Starting date Recruiting

Contact information ouyanik@santpau.cat

Notes none

Uyanik 2017 

CT: computed tomography
N/A: not available
RCT: randomised controlled trial
 

 

D A T A   A N D   A N A L Y S E S

 

Comparison 1.   Prosthetic mesh placement for the prevention of parastomal herniation

Outcome or subgroup title No. of studies No. of partici-
pants

Statistical method Effect size

1 Parastomal hernia 10 771 Risk Ratio (M-H, Fixed, 95% CI) 0.53 [0.43, 0.66]

2 Subgroup analysis parastomal
herniation at 12 months

7 592 Risk Ratio (M-H, Random, 95%
CI)

0.47 [0.29, 0.78]

3 Reoperation rate 9 757 Risk Ratio (M-H, Fixed, 95% CI) 0.90 [0.50, 1.64]

4 Operative time 6 671 Mean Difference (IV, Fixed, 95%
CI)

-6.50 [-18.24, 5.24]

5 Postoperative length of stay 4 500 Mean Difference (IV, Random,
95% CI)

-0.66 [-2.03, 0.70]

6 Stoma-related infection 6 472 Risk Ratio (M-H, Fixed, 95% CI) 0.89 [0.32, 2.50]

7 Subgroup analyses secondary
outcomes

10   Risk Ratio (M-H, Fixed, 95% CI) Subtotals only

7.1 Laparopscopic 3 153 Risk Ratio (M-H, Fixed, 95% CI) 0.64 [0.47, 0.87]
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Outcome or subgroup title No. of studies No. of partici-
pants

Statistical method Effect size

7.2 Open 6 517 Risk Ratio (M-H, Fixed, 95% CI) 0.46 [0.34, 0.62]

7.3 Sublay mesh 7 619 Risk Ratio (M-H, Fixed, 95% CI) 0.48 [0.36, 0.64]

7.4 Intraperitoneal mesh 2 101 Risk Ratio (M-H, Fixed, 95% CI) 0.76 [0.55, 1.06]

8 Sensitivity analysis: worst-case
scenario incidence of parastomal
hernia

10 835 Risk Ratio (M-H, Random, 95%
CI)

0.49 [0.30, 0.81]

9 Sensitivity analysis: best-case
scenario incidence of parastomal
hernia

10 835 Risk Ratio (M-H, Random, 95%
CI)

0.40 [0.26, 0.61]

 
 

Analysis 1.1.   Comparison 1 Prosthetic mesh placement for the
prevention of parastomal herniation, Outcome 1 Parastomal hernia.

Study or subgroup Mesh No Mesh Risk Ratio Weight Risk Ratio

  n/N n/N M-H, Fixed, 95% CI   M-H, Fixed, 95% CI

Brandsma 2017 3/67 16/66 10.24% 0.18[0.06,0.6]

Fleshman 2013 5/49 7/53 4.27% 0.77[0.26,2.27]

Hammond 2008 0/10 3/10 2.22% 0.14[0.01,2.45]

Jänes 2009 2/27 20/27 12.71% 0.1[0.03,0.39]

Lambrecht 2015 2/32 12/26 8.41% 0.14[0.03,0.55]

Lopez-Cano 2012 9/17 15/16 9.82% 0.56[0.35,0.9]

López-Cano 2016 6/24 18/28 10.55% 0.39[0.18,0.82]

Odensten 2017 33/99 36/99 22.87% 0.92[0.63,1.34]

Serra-Aracil 2009 6/27 12/27 7.62% 0.5[0.22,1.14]

Vierimaa 2015 18/35 17/32 11.28% 0.97[0.61,1.53]

   

Total (95% CI) 387 384 100% 0.53[0.43,0.66]

Total events: 84 (Mesh), 156 (No Mesh)  

Heterogeneity: Tau2=0; Chi2=28.97, df=9(P=0); I2=68.93%  

Test for overall effect: Z=5.71(P<0.0001)  

Favours experimental 2000.005 100.1 1 Favours control

 
 

Analysis 1.2.   Comparison 1 Prosthetic mesh placement for the prevention of parastomal
herniation, Outcome 2 Subgroup analysis parastomal herniation at 12 months.

Study or subgroup Mesh No Mesh Risk Ratio Weight Risk Ratio

  n/N n/N M-H, Random, 95% CI   M-H, Random, 95% CI

Brandsma 2017 3/67 16/66 9.73% 0.18[0.06,0.6]

Jänes 2009 2/27 20/27 8.34% 0.1[0.03,0.39]

Lopez-Cano 2012 9/18 15/16 18.14% 0.53[0.33,0.86]

López-Cano 2016 6/24 18/28 14.62% 0.39[0.18,0.82]

Odensten 2017 33/99 36/99 19.33% 0.92[0.63,1.34]

Favours experimental 1000.01 100.1 1 Favours control
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Study or subgroup Mesh No Mesh Risk Ratio Weight Risk Ratio

  n/N n/N M-H, Random, 95% CI   M-H, Random, 95% CI

Serra-Aracil 2009 4/27 11/27 11.44% 0.36[0.13,1]

Vierimaa 2015 18/35 17/32 18.41% 0.97[0.61,1.53]

   

Total (95% CI) 297 295 100% 0.47[0.29,0.78]

Total events: 75 (Mesh), 133 (No Mesh)  

Heterogeneity: Tau2=0.29; Chi2=23.35, df=6(P=0); I2=74.3%  

Test for overall effect: Z=2.95(P=0)  

Favours experimental 1000.01 100.1 1 Favours control

 
 

Analysis 1.3.   Comparison 1 Prosthetic mesh placement for the
prevention of parastomal herniation, Outcome 3 Reoperation rate.

Study or subgroup Mesh No Mesh Risk Ratio Weight Risk Ratio

  n/N n/N M-H, Fixed, 95% CI   M-H, Fixed, 95% CI

Brandsma 2017 7/72 8/76 37.07% 0.92[0.35,2.42]

Fleshman 2013 0/55 0/58   Not estimable

Hammond 2008 1/10 0/10 2.38% 3[0.14,65.9]

Jänes 2009 0/27 0/27   Not estimable

Lambrecht 2015 2/32 1/26 5.25% 1.63[0.16,16.94]

Lopez-Cano 2012 1/19 3/17 15.08% 0.3[0.03,2.6]

López-Cano 2016 0/24 0/28   Not estimable

Odensten 2017 7/110 6/112 28.31% 1.19[0.41,3.42]

Serra-Aracil 2009 0/27 2/27 11.9% 0.2[0.01,3.98]

   

Total (95% CI) 376 381 100% 0.9[0.5,1.64]

Total events: 18 (Mesh), 20 (No Mesh)  

Heterogeneity: Tau2=0; Chi2=3.06, df=5(P=0.69); I2=0%  

Test for overall effect: Z=0.33(P=0.74)  

Favours experimental 1000.01 100.1 1 Favours control

 
 

Analysis 1.4.   Comparison 1 Prosthetic mesh placement for the
prevention of parastomal herniation, Outcome 4 Operative time.

Study or subgroup Mesh No Mesh Mean Difference Weight Mean Difference

  N Mean(SD) N Mean(SD) Fixed, 95% CI   Fixed, 95% CI

Brandsma 2017 72 182.6
(133.3)

78 156.8
(133.3)

7.56% 25.8[-16.9,68.5]

Fleshman 2013 55 62 (69) 58 66 (56) 25.52% -4[-27.24,19.24]

López-Cano 2016 24 206 (38.9) 28 218 (48.5) 24.41% -12[-35.77,11.77]

Odensten 2017 114 333 (158) 118 320 (156) 8.44% 13[-27.42,53.42]

Serra-Aracil 2009 27 173 (31) 27 189 (43.7) 33.76% -16[-36.21,4.21]

Vierimaa 2015 35 290 (96) 35 356 (641) 0.3% -66[-280.73,148.73]

   

Total *** 327   344   100% -6.5[-18.24,5.24]

Heterogeneity: Tau2=0; Chi2=4.49, df=5(P=0.48); I2=0%  

Test for overall effect: Z=1.08(P=0.28)  

Favours experimental 10050-100 -50 0 Favours control
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Analysis 1.5.   Comparison 1 Prosthetic mesh placement for the prevention
of parastomal herniation, Outcome 5 Postoperative length of stay.

Study or subgroup Mesh No Mesh Mean Difference Weight Mean Difference

  N Mean(SD) N Mean(SD) Random, 95% CI   Random, 95% CI

Brandsma 2017 72 12.1 (6.7) 78 13.8 (6.4) 42.36% -1.7[-3.8,0.4]

López-Cano 2016 24 8 (5.9) 28 9 (5.9) 18.06% -1[-4.22,2.22]

Odensten 2017 114 18 (11.6) 114 17.5 (12.1) 19.74% 0.5[-2.58,3.58]

Vierimaa 2015 35 10.2 (6.7) 35 9.5 (6.4) 19.84% 0.7[-2.37,3.77]

   

Total *** 245   255   100% -0.66[-2.03,0.7]

Heterogeneity: Tau2=0; Chi2=2.28, df=3(P=0.52); I2=0%  

Test for overall effect: Z=0.95(P=0.34)  

Favours experimental 10050-100 -50 0 Favours control

 
 

Analysis 1.6.   Comparison 1 Prosthetic mesh placement for the
prevention of parastomal herniation, Outcome 6 Stoma-related infection.

Study or subgroup Mesh No Mesh Risk Ratio Weight Risk Ratio

  n/N n/N M-H, Fixed, 95% CI   M-H, Fixed, 95% CI

Brandsma 2017 1/72 3/78 38.71% 0.36[0.04,3.39]

Fleshman 2013 1/58 2/55 27.59% 0.47[0.04,5.08]

Lopez-Cano 2012 0/19 0/17   Not estimable

López-Cano 2016 2/24 0/28 6.22% 5.8[0.29,115.21]

Serra-Aracil 2009 1/27 1/27 13.44% 1[0.07,15.18]

Vierimaa 2015 1/35 1/32 14.04% 0.91[0.06,14.02]

   

Total (95% CI) 235 237 100% 0.89[0.32,2.5]

Total events: 6 (Mesh), 7 (No Mesh)  

Heterogeneity: Tau2=0; Chi2=2.41, df=4(P=0.66); I2=0%  

Test for overall effect: Z=0.21(P=0.83)  

Favours experimental 1000.01 100.1 1 Favours control

 
 

Analysis 1.7.   Comparison 1 Prosthetic mesh placement for the prevention of
parastomal herniation, Outcome 7 Subgroup analyses secondary outcomes.

Study or subgroup Mesh No Mesh Risk Ratio Weight Risk Ratio

  n/N n/N M-H, Fixed, 95% CI   M-H, Fixed, 95% CI

1.7.1 Laparopscopic  

Lopez-Cano 2012 9/18 15/16 31.6% 0.53[0.33,0.86]

López-Cano 2016 6/24 18/28 33.06% 0.39[0.18,0.82]

Vierimaa 2015 18/35 17/32 35.34% 0.97[0.61,1.53]

Subtotal (95% CI) 77 76 100% 0.64[0.47,0.87]

Total events: 33 (Mesh), 50 (No Mesh)  

Heterogeneity: Tau2=0; Chi2=5.41, df=2(P=0.07); I2=63.04%  

Test for overall effect: Z=2.83(P=0)  

   

Favours experimental 1000.01 100.1 1 Favours control
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Study or subgroup Mesh No Mesh Risk Ratio Weight Risk Ratio

  n/N n/N M-H, Fixed, 95% CI   M-H, Fixed, 95% CI

1.7.2 Open  

Brandsma 2017 3/67 16/66 15.98% 0.18[0.06,0.6]

Hammond 2008 0/10 3/10 3.47% 0.14[0.01,2.45]

Jänes 2009 2/27 20/27 19.83% 0.1[0.03,0.39]

Lambrecht 2015 2/32 12/26 13.13% 0.14[0.03,0.55]

Odensten 2017 33/99 36/99 35.69% 0.92[0.63,1.34]

Serra-Aracil 2009 6/27 12/27 11.9% 0.5[0.22,1.14]

Subtotal (95% CI) 262 255 100% 0.46[0.34,0.62]

Total events: 46 (Mesh), 99 (No Mesh)  

Heterogeneity: Tau2=0; Chi2=23.38, df=5(P=0); I2=78.61%  

Test for overall effect: Z=5.07(P<0.0001)  

   

1.7.3 Sublay mesh  

Brandsma 2017 3/67 16/66 14.98% 0.18[0.06,0.6]

Fleshman 2013 5/49 7/53 6.25% 0.77[0.26,2.27]

Hammond 2008 0/10 3/10 3.25% 0.14[0.01,2.45]

Jänes 2009 2/27 20/27 18.59% 0.1[0.03,0.39]

Lambrecht 2015 2/32 12/26 12.31% 0.14[0.03,0.55]

Odensten 2017 33/99 36/99 33.46% 0.92[0.63,1.34]

Serra-Aracil 2009 6/27 12/27 11.15% 0.5[0.22,1.14]

Subtotal (95% CI) 311 308 100% 0.48[0.36,0.64]

Total events: 51 (Mesh), 106 (No Mesh)  

Heterogeneity: Tau2=0; Chi2=23.35, df=6(P=0); I2=74.31%  

Test for overall effect: Z=4.99(P<0.0001)  

   

1.7.4 Intraperitoneal mesh  

Lopez-Cano 2012 9/18 15/16 47.21% 0.53[0.33,0.86]

Vierimaa 2015 18/35 17/32 52.79% 0.97[0.61,1.53]

Subtotal (95% CI) 53 48 100% 0.76[0.55,1.06]

Total events: 27 (Mesh), 32 (No Mesh)  

Heterogeneity: Tau2=0; Chi2=3.19, df=1(P=0.07); I2=68.61%  

Test for overall effect: Z=1.6(P=0.11)  

Test for subgroup differences: Chi2=6.87, df=1 (P=0.08), I2=56.3%  

Favours experimental 1000.01 100.1 1 Favours control

 
 

Analysis 1.8.   Comparison 1 Prosthetic mesh placement for the prevention of parastomal
herniation, Outcome 8 Sensitivity analysis: worst-case scenario incidence of parastomal hernia.

Study or subgroup Mesh No Mesh Risk Ratio Weight Risk Ratio

  n/N n/N M-H, Random, 95% CI   M-H, Random, 95% CI

Brandsma 2017 4/68 16/78 9.15% 0.29[0.1,0.82]

Fleshman 2013 7/55 11/58 10.44% 0.67[0.28,1.61]

Hammond 2008 0/10 3/10 2.55% 0.14[0.01,2.45]

Jänes 2009 2/27 20/27 7.2% 0.1[0.03,0.39]

Lambrecht 2015 2/32 12/26 6.9% 0.14[0.03,0.55]

Lopez-Cano 2012 10/19 15/17 13.61% 0.6[0.38,0.95]

López-Cano 2016 6/24 18/28 11.44% 0.39[0.18,0.82]

Odensten 2017 48/114 36/118 14.33% 1.38[0.98,1.95]

Serra-Aracil 2009 6/27 12/27 10.84% 0.5[0.22,1.14]

Favours experimental 1000.01 100.1 1 Favours control
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Study or subgroup Mesh No Mesh Risk Ratio Weight Risk Ratio

  n/N n/N M-H, Random, 95% CI   M-H, Random, 95% CI

Vierimaa 2015 18/35 17/35 13.55% 1.06[0.66,1.69]

   

Total (95% CI) 411 424 100% 0.49[0.3,0.81]

Total events: 103 (Mesh), 160 (No Mesh)  

Heterogeneity: Tau2=0.42; Chi2=39.89, df=9(P<0.0001); I2=77.44%  

Test for overall effect: Z=2.8(P=0.01)  

Favours experimental 1000.01 100.1 1 Favours control

 
 

Analysis 1.9.   Comparison 1 Prosthetic mesh placement for the prevention of parastomal
herniation, Outcome 9 Sensitivity analysis: best-case scenario incidence of parastomal hernia.

Study or subgroup Mesh No Mesh Risk Ratio Weight Risk Ratio

  n/N n/N M-H, Random, 95% CI   M-H, Random, 95% CI

Brandsma 2017 3/68 28/78 7.79% 0.12[0.04,0.39]

Fleshman 2013 5/55 12/58 9.24% 0.44[0.17,1.17]

Hammond 2008 0/10 3/10 1.97% 0.14[0.01,2.45]

Jänes 2009 2/27 20/27 6.36% 0.1[0.03,0.39]

Lambrecht 2015 2/32 12/26 6.04% 0.14[0.03,0.55]

Lopez-Cano 2012 9/19 16/17 14.65% 0.5[0.31,0.82]

López-Cano 2016 6/24 18/28 11.62% 0.39[0.18,0.82]

Odensten 2017 33/114 55/118 16.24% 0.62[0.44,0.88]

Serra-Aracil 2009 6/27 12/27 10.78% 0.5[0.22,1.14]

Vierimaa 2015 18/35 20/35 15.32% 0.9[0.58,1.39]

   

Total (95% CI) 411 424 100% 0.4[0.26,0.61]

Total events: 84 (Mesh), 196 (No Mesh)  

Heterogeneity: Tau2=0.25; Chi2=27.65, df=9(P=0); I2=67.45%  

Test for overall effect: Z=4.28(P<0.0001)  

Favours experimental 1000.01 100.1 1 Favours control

 

 

A P P E N D I C E S

Appendix 1. Cochrane Library search strategy

The Cochrane Library (CLib 75 hits), CENTRAL (issue 11 of 12, December 2016): 67 hits

Search History

#1 MeSH descriptor: [Enterostomy] explode all trees

#2 MeSH descriptor: [Surgical Stomas] explode all trees

#3 (colostom* or ileostom* or enterostom* or stom* or ostom* or parastom*):ti,ab,kw

#4 (#1 or #2 or #3)

#5 MeSH descriptor: [Hernia, Abdominal] explode all trees

#6 hernia*:ti,ab,kw

#7 (#5 or #6)
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#8 MeSH descriptor: [Surgical Mesh] explode all trees

#9 MeSH descriptor: [Prosthesis Implantation] explode all trees

#10 MeSH descriptor: [Absorbable Implants] explode all trees

#11 MeSH descriptor: [Bioprosthesis] explode all trees

#12 (mesh* or prosthesis* or implant*):ti,ab,kw

#13 (#8 or #9 or #10 or #11 or #12)

#14 (#4 and #7 and #13)

Appendix 2. MEDLINE (Ovid) search strategy

MEDLINE (Epub Ahead of print, In-Process & Other Non-Indexed Citations, Ovid MEDLINE Daily and 1946 to present): 57 hits

Search History

1. exp Enterostomy/

2. exp Surgical Stomas/

3. (colostom* or ileostom* or enterostom* or stom* or ostom* or parastom*).mp.

4. 1 or 2 or 3

5. exp Hernia, Abdominal/

6. hernia*.mp.

7. 5 or 6

8. exp Surgical Mesh/

9. exp Prosthesis Implantation/

10. exp Absorbable Implants/

11. exp Bioprosthesis/

12. (mesh* or prosthesis* or implant*).mp.

13. 8 or 9 or 10 or 11 or 12

14. 4 and 7 and 13

15. randomized controlled trial.pt.

16. controlled clinical trial.pt.

17. randomized.ab.

18. placebo.ab.

19. clinical trial as topic.sh.

20. randomly.ab.

21. trial.ti.

22. 15 or 16 or 17 or 18 or 19 or 20 or 21

23. exp animals/ not humans.sh.

24. 22 not 23

25. 14 and 24
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Appendix 3. Embase (Ovid) search strategy

EMBASE (OVID) - January 1974 to January 2018

EMBASE (Ovid, 1974 to week 50): 68 hits

Search History

1. exp enterostomy/

2. *colon pouch/

3. *stoma bag/

4. (colostom* or ileostom* or enterostom* or stom* or ostom* or parastom*).ti.

5. 1 or 2 or 3 or 4

6. exp hernia/

7. hernia*.ti.

8. 6 or 7

9. exp surgical mesh/

10. *implantation/

11. *prosthesis/

12. (mesh* or prosthesis* or implant*).ti.

13. 9 or 10 or 11 or 12

14. 5 and 8 and 13

15. CROSSOVER PROCEDURE.sh.

16. DOUBLE-BLIND PROCEDURE.sh.

17. SINGLE-BLIND PROCEDURE.sh.

18. (crossover* or cross over*).ti,ab.

19. placebo*.ti,ab.

20. (doubl* adj blind*).ti,ab.

21. allocate*.ti,ab.

22. trial.ti.

23. RANDOMIZED CONTROLLED TRIAL.sh.

24. random*.ti,ab.

25. 15 or 16 or 17 or 18 or 19 or 20 or 21 or 22 or 23 or 24

26. (exp animal/ or exp invertebrate/ or animal.hw. or nonhuman/) not (exp human/ or human cell/ or (human or humans or man or men
or wom?n).ti.)

27. 25 not 26

28. 14 and 27
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Appendix 4. Science Citation Index Expanded search strategy

Science Citation Index Expanded (1970 to 2018): 213 hits

Search History

#1 Topic=(colostom* or ileostom* or enterostom* or stom* or ostom* or parastom*)

#2 Topic=(hernia*)

#3 Topic=(mesh* or prosthesis* or implant*)

#4 Topic=(random* OR controlled OR RCT OR placebo OR trial OR group* OR trial*)

#5 (#1 AND #2 AND #3 AND #4)

Appendix 5. Criteria for judging risk of bias in the 'Risk of bias' assessment tool

 

RANDOM SEQUENCE GENERATION

Selection bias (biased allocation to interventions) due to inadequate generation of a randomised sequence

Criteria for a judgement of
‘low risk’ of bias

The investigators describe a random component in the sequence generation process such as:

• referring to a random number table;

• using a computer random number generator;

• coin tossing;

• shuffling cards or envelopes;

• throwing dice;

• drawing of lots;

• minimisation.*

*Minimisation may be implemented without a random element, and this is considered to be equiv-
alent to being random.

Criteria for the judgement of
‘high risk’ of bias

The investigators describe a non-random component in the sequence generation process. Usually,
the description would involve some systematic, non-random approach, for example:

• sequence generated by odd or even date of birth;

• sequence generated by some rule based on date (or day) of admission;

• sequence generated by some rule based on hospital or clinic record number.

Other non-random approaches happen much less frequently than the systematic approaches men-
tioned above and tend to be obvious. They usually involve judgement or some method of non-ran-
dom categorisation of participants, for example:

• allocation by judgement of the clinician;

• allocation by preference of the participant;

• allocation based on the results of a laboratory test or a series of tests;

• allocation by availability of the intervention.

Criteria for the judgement of
‘unclear risk’ of bias

Insufficient information about the sequence generation process to permit judgement of low or high
risk

ALLOCATION CONCEALMENT

Selection bias (biased allocation to interventions) due to inadequate concealment of allocations prior to assignment

Criteria for a judgement of
‘low risk’ of bias

Participants and investigators enrolling participants could not foresee assignment because one of
the following, or an equivalent method, was used to conceal allocation:
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• central allocation (including telephone, web-based, and pharmacy-controlled randomisation);

• sequentially numbered drug containers of identical appearance;

• sequentially numbered, opaque, sealed envelopes.

Criteria for the judgement of
‘high risk’ of bias

Participants or investigators enrolling participants could possibly foresee assignments and thus in-
troduce selection bias, such as allocation based on:

• using an open random allocation schedule (e.g. a list of random numbers);

• assignment envelopes were used without appropriate safeguards (e.g. if envelopes were unsealed
or nonopaque or not sequentially numbered);

• alternation or rotation;

• date of birth;

• case record number;

• any other explicitly unconcealed procedure.

Criteria for the judgement of
‘unclear risk’ of bias

Insufficient information to permit judgement of low or high risk. This is usually the case if the
method of concealment is not described or not described in sufficient detail to allow a definite
judgement, such as if the use of assignment envelopes is described, but it remains unclear whether
envelopes were sequentially numbered, opaque, and sealed.

BLINDING OF PARTICIPANTS AND PERSONNEL

Performance bias due to knowledge of the allocated interventions by participants and personnel during the study

Criteria for a judgement of
‘low risk’ of bias

Any one of the following:

• no blinding or incomplete blinding, but the review authors judge that the outcome is not likely to
be influenced by lack of blinding;

• blinding of participants and key study personnel ensured, and unlikely that the blinding could
have been broken.

Criteria for the judgement of
‘high risk’ of bias

Any one of the following:

• no blinding or incomplete blinding, and the outcome is likely to be influenced by lack of blinding;

• blinding of key study participants and personnel attempted, but likely that the blinding could
have been broken, and the outcome is likely to be influenced by lack of blinding

Criteria for the judgement of
‘unclear risk’ of bias

Any one of the following:

• insufficient information to permit judgement of low or high risk;

• the study did not address this outcome.

BLINDING OF OUTCOME ASSESSMENT

Detection bias due to knowledge of the allocated interventions by outcome assessors

Criteria for a judgement of
‘low risk’ of bias

Any one of the following:

• no blinding of outcome assessment, but the review authors judge that the outcome measurement
is not likely to be influenced by lack of blinding;

• blinding of outcome assessment ensured, and unlikely that the blinding could have been broken.

Criteria for the judgement of
‘high risk’ of bias

Any one of the following:

• no blinding of outcome assessment, and the outcome measurement is likely to be influenced by
lack of blinding;

• blinding of outcome assessment, but likely that the blinding could have been broken, and the
outcome measurement is likely to be influenced by lack of blinding.

  (Continued)
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Criteria for the judgement of
‘unclear risk’ of bias

Any one of the following:

• insufficient information to permit judgement of low or high risk;

• the study did not address this outcome.

INCOMPLETE OUTCOME DATA

Attrition bias due to amount, nature, or handling of incomplete outcome data

Criteria for a judgement of
‘low risk’ of bias

Any one of the following:

• no missing outcome data;

• reasons for missing outcome data unlikely to be related to true outcome (for survival data, cen-
soring unlikely to be introducing bias);

• missing outcome data balanced in numbers across intervention groups, with similar reasons for
missing data across groups;

• for dichotomous outcome data, the proportion of missing outcomes compared with observed
event risk not enough to have a clinically relevant impact on the intervention effect estimate;

• for continuous outcome data, plausible effect size (difference in means or standardised difference
in means) among missing outcomes not enough to have a clinically relevant impact on observed
effect size;

• missing data have been imputed using appropriate methods.

Criteria for the judgement of
‘high risk’ of bias

Any one of the following:

• reason for missing outcome data likely to be related to true outcome, with either imbalance in
numbers or reasons for missing data across intervention groups;

• for dichotomous outcome data, the proportion of missing outcomes compared with observed
event risk enough to induce clinically relevant bias in intervention effect estimate;

• for continuous outcome data, plausible effect size (difference in means or standardised difference
in means) among missing outcomes enough to induce clinically relevant bias in observed effect
size;

• ‘as-treated’ analysis done with substantial departure of the intervention received from that as-
signed at randomisation;

• potentially inappropriate application of simple imputation.

Criteria for the judgement of
‘unclear risk’ of bias

Any one of the following:

• insufficient reporting of attrition/exclusions to permit judgement of low or high risk (e.g. number
randomised not stated, no reasons for missing data provided);

• the study did not address this outcome.

SELECTIVE REPORTING

Reporting bias due to selective outcome reporting

Criteria for a judgement of
‘low risk’ of bias

Any of the following:

• the study protocol is available and all of the study’s prespecified (primary and secondary) out-
comes that are of interest in the review have been reported in the prespecified way;

• the study protocol is not available but it is clear that the published reports include all expected
outcomes, including those that were prespecified (convincing text of this nature may be uncom-
mon).

Criteria for the judgement of
‘high risk’ of bias

Any one of the following:

• not all of the study’s prespecified primary outcomes have been reported;

• one or more primary outcomes is reported using measurements, analysis methods, or subsets of
the data (e.g. subscales) that were not prespecified;

  (Continued)
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• one or more reported primary outcomes were not prespecified (unless clear justification for their
reporting is provided, such as an unexpected adverse effect);

• one or more outcomes of interest in the review are reported incompletely so that they cannot be
entered in a meta-analysis;

• the study report fails to include results for a key outcome that would be expected to have been
reported for such a study.

Criteria for the judgement of
‘unclear risk’ of bias

Insufficient information to permit judgement of low or high risk. It is likely that the majority of stud-
ies will fall into this category.

Early stopping

Bias due to problems not covered elsewhere in the table

Criteria for a judgement of
‘low risk’ of bias

Sample size calculation was reported, and the trial was not stopped or the trial was stopped early
by a formal stopping rule at a point where the likelihood of observing an extreme intervention ef-
fect due to chance was low.

Criteria for the judgement of
‘high risk’ of bias

Sample size calculations were not reported, and it is not clear whether the trial was stopped early.

Criteria for the judgement of
‘unclear risk’ of bias

The trial was stopped early because of an informal stopping rule, or the trial was stopped early by
a formal stopping rule at a point where the likelihood of observing an extreme intervention effect
due to chance was high.

  (Continued)

 

W H A T ' S   N E W

 

Date Event Description

18 May 2018 Amended Text on differences between onlay and sublay mesh added to the
review.

11 January 2018 Amended New randomised controlled trial added - no changes to the over-
all findings. Brandsma 2016 now a reference included in the
study Brandsma 2017

 

H I S T O R Y

Protocol first published: Issue 12, 2010
Review first published: Issue 7, 2018

 

Date Event Description

12 October 2017 Amended Further alterations, and discrepancies corrected.

11 September 2017 Amended 'Risk of bias' updated.

'Risk of bias' across all domains added.

MECIR guidelines met.

19 March 2017 Amended Edits throughout manuscript
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Date Event Description

11 March 2017 New search has been performed New randomised controlled trial added (López-Cano 2016). Con-
clusions unchanged.

1 November 2016 Amended Worst- and best-case scenarios added, as well as other changes
requested by the editorial team.

5 September 2016 Amended Random-effects model, sensitivity testing, and subgroup analy-
sis

1 September 2016 New search has been performed Brandsma 2016 paper added to replace the pilot data.

24 April 2016 New citation required but conclusions
have not changed

Three new randomised controlled trials added to the review.
Conclusions unchanged.

12 January 2016 New search has been performed Searches repeated.
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extracted data for accuracy against the trial reports. HGJ and BC carried out the statistical analyses. HGJ and MR draIed the full review,
overseen and edited by PC, while all authors added valuable comments and participated in the revision of the draI review.

D E C L A R A T I O N S   O F   I N T E R E S T

The review authors declare that all analyses and interpretations reflect their opinions; no company was involved in the analysis or
interpretation of data, or in the writing of this systematic review.

S O U R C E S   O F   S U P P O R T

Internal sources

• None, Other.

External sources

• None, Other.

D I F F E R E N C E S   B E T W E E N   P R O T O C O L   A N D   R E V I E W

We removed the incidence of parastomal herniation in diJerent types of ostomies (e.g. ileostomy versus colostomy) as a secondary
objective and as a secondary outcome from the main review. The authors believed that this was not relevant in determining the
eJectiveness of this intervention.

I N D E X   T E R M S

Medical Subject Headings (MeSH)

*Surgical Mesh  [adverse eJects];  Hernia, Abdominal  [epidemiology]  [*prevention & control];  Incidence;  Length of Stay  [statistics
& numerical data];  Patient Readmission;  Postoperative Complications  [epidemiology]  [*prevention & control];  Prosthesis-Related
Infections  [etiology];  Quality of Life;  Randomized Controlled Trials as Topic;  Reoperation  [statistics & numerical data];  Surgical Stomas
 [*adverse eJects]

MeSH check words

Humans

Prosthetic mesh placement for the prevention of parastomal herniation (Review)
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