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Abstract

Background

Given the risk of surgical site infection (SSI), the use of mesh in contaminated ventral hernia repair
(VHR) is not standardized and still a clinical dilemma. This meta-analysis aimed to assess whether
mesh use increased the risk of SSI in patients following VHR in contaminated field.

Methods

We performed a systematic review of published literature. Studies comparing the mesh repair and
anatomic repair, the use of mesh in different Center for Disease Control and Prevention (CDC) wound
classes and mesh repair with synthetic mesh or other type of meshes to treat complicated and
contaminated VHR were considered for analysis. The main outcome was SSI incidence.

Results

Six studies compared mesh and suture repairs. No significant difference in SSI incidence was observed
between patients with complicated VHR in the mesh and suture repair groups.

Five studies analyzed mesh repair in patients by field contamination level. There was no significant
difference between the use of mesh in clean-contaminated, contaminated and dirty field versus clean
wound class. Moreover, there was no significant difference between the use of mesh in clean-
contaminated and contaminated cases.

Four studies compared mesh repair technique with synthetic mesh or other type of meshes were
included. The incidence of SSI was significantly lower in the synthetic mesh group.

Conclusions

The use of mesh repair in the management of complicated VHR compared to suture repair is not
associated with an increased incidence of SSI even in potentially contaminated fields.
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1. Introduction

To date, guidelines for the use of mesh in the contaminated field for Ventral hernia repair (VHR) are
not standardized and still a clinical dilemma. Classic surgical teaching “Thou shall not use synthetic
mesh in emergent VHR or contaminated fields”(1). Implementation of prosthetic materials in this
condition is considered contraindicated given the risk of postoperative infectious complications.
Surgical site infection (SSI) after prosthetic VHR can be devastating and requiring complex
debridement and mesh removal [2]. Lately, it has been demonstrated that mesh can be safely used in
the settings of clean-contaminated and contaminated fields [3,4]. This conclusion has challenged the
conventional dogma and then multiple reports on the use of mesh in contaminated VHR have been
made. Several studies have clearly reported the safety of synthetic mesh repair in contaminated setting
[[4], [5], [6]]. More recently, the introduction of biologic and biosynthetic meshes were suggested as an
alternative for patients at high risk of developing surgical site complications. However, studies on this
subject reached contradictory findings [[7], [8], [9]]. It is still a lack of evidence regarding the
appropriate type of mesh repair for complicated VHR. Therefore, given the lack of high-quality
evidence we conducted this systematic review and meta-analysis to determine whether or not mesh
repair is associated with a higher risk of SSI than suture repair and investigate differences in SSI
between Synthetic mesh and other types of meshes in patients following VHR in contaminated field.

2. Methods

2.1. Review design and registration

This review was performed according to the Cochrane Handbook of Systematic Reviews and
Interventions, the PRISMA (Preferred Reporting Items for Systematic Reviews and Meta-Analysis)
guidelines and AMSTAR (Assessing the methodological quality of systematic reviews) guidelines [10].
It was prospectively registered on PROSPERO (ID: CRD42020173908).

2.2. Criteria of eligibility

Only trials meeting the following PICOs criteria [11] were allowed to be included.

P (patients): Patients with strangulated, incarcerated or contaminated ventral hernias were included.
Ventral hernias included all hernias arising from a defect in the anterior abdominal that are epigastric,
umbilical Spigelian and incisional hernias. An incarcerated hernia is a hernia in which the content has
become irreducible while strangulation occurs when the blood supply to the contents of the hernia
(omentum or bowel) is compromised [12]. We excluded patients referred for parastomal and groin
hernia repair.

The degree of intraoperative contamination during the hernia repair was recorded according the Center
for Disease Control and Prevention (CDC) [13] surgical wound classification as adopted by the World
Society of Emergency Surgery (WSES) [12] and the European registry for abdominal wall hernias [14]
(Annexe1).

I (Intervention) and C (Control): These include open VHR treated with any non-mesh repair or with
mesh placed in the onlay, sublay, or underlay position.

O (outcome): The outcome assessed for this meta-analysis was SSI incidence. SSI was defined
according to the standard criteria devised by CDC as an infection that occurs in the part of the body
(abdominal wall) where the surgery took place and is further defined as superficial, deep, and organ



1/25/22, 3:23 PM Surgical site infection in mesh repair for ventral hernia in contaminated field: A systematic review and meta-analysis

https://www.ncbi.nlm.nih.gov/pmc/articles/PMC7907974/ 3/19

space SSIs [15,16].

S (study type): Study type was randomized controlled trial (RCT), prospective, observational study, or
retrospective cohort study. Studies comparing the mesh repair and suture repair, the use of mesh in
different CDC wound classes and mesh repair with synthetic mesh or other type of meshes to treat
VHR were considered for analysis.

2.3. Data sources and search strategy

An extensive electronic search of the relevant literature was performed by the authors on 31 December
2020. The Keywords used for the final search using the following databases: MEDLINE, the Cochrane
Library, Scopus, Embase were
“strangulated”,“incarcerated”,“acute”,“complicated”,“contaminated”,“mesh”,“prosthesis”,“ventral
hernia”,“incisional hernia”,” abdominal wall hernia” and “surgical site infection”. Additionally,
references from eligible articles and reviews on the topic not found in the literature search were
reviewed. No language restrictions were applied.

2.4. Data extraction and quality assessment

Study selection: Two authors (MM and YBS) independently reviewed all abstracts. They assessed the
full text of all studies that might meet the inclusion criteria and where disagreement occurred,
resolution was reached by consulting a third reviewer (KH).

Risk of Bias and Quality Assessment: The quality of each enrolled study was evaluated independently
by 2 authors (MM and YBS), following the criteria recommended in the Cochrane Handbook for
Systematic Reviews of Interventions [11]. The quality of randomized controlled trials (RCTs) was
assessed using the modified Jadad scale according a maximum of eight points (1 point each for
randomization, blinding, withdrawals, dropouts, inclusion/exclusion criteria, adverse effects and
statistical analysis). Studies with a score equal to or higher than 4 indicate high quality [17]. Quality
analysis of non-randomized was conducted by using the Methodological Index for Non-Randomized
Studies (MINORS) index [18]. The ideal global score is 24 for comparative studies. Non-randomized
studies with a MINORS index higher than 12 for comparative studies were maintained for analysis.
Disagreements were resolved by consulting a third senior author (KH).

Data collection: Data were extracted by one author (MM) with complete and independent verification
by a second author (YBS). Any disagreement at the different stages or discrepancies in outcome
extraction was resolved either by discussion and re-examination of the relevant study until consensus
was achieved.

2.5. Quality of evidence

We evaluated the quality of evidence for each outcome using the GRADE approach with the help of the
Grade Pro Software (https://gradepro.org/). The quality of evidence may be rated as high, moderate,
low or very low.

2.6. Statistical analysis

Measure of effect size: The odds ratio (OR) was used as the statistical measure for dichotomous
outcomes with 95% confidence intervals (CIs) estimated using the Mantel–Haenszel method. Random-
effects model was used. All Results were presented in forest plots.

https://gradepro.org/
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Assessment of heterogeneity: Between-study heterogeneity was assessed using the Cochrane Chi-
square test (Q test) and the I  test. If the P value for Cochrane's Q test was less than 0.1 or if the I
statistic was greater than 50%, heterogeneity was considered to be significant. In cases of high
heterogeneity >75%, the outlier article was removed. The Egger's test was performed and shown by the
Funnel Plot. A new Forrest Plot was performed to evaluate the results. All Statistical analysis were
carried out using the Review Manager 5.1 (Copenhagen: The Nordic Cochrane Centre, The Cochrane
Collaboration, 2008).

3. Results

3.1. Literature search results

The electronic literature search identified 397 records. After verification of inclusion and exclusion
criteria, 21 articles were assessed for eligibility. Of these, eight articles were not suitable for this
review.

Four studies [4,[19], [20], [21]] enrolled other types of hernia, such as groin hernias or parastomal
hernias. One study discussed different topics concerning wound closed [22]. Two studies exuded due to
a lack of specific outcomes data [23,24].

Two studies [2,25] report an overlap of patient cohorts. Therefore, the recent study [25] was included.

Finally, 13 studies entered the meta-analysis model. Included studies were either RCT (n = 1) [26],
prospective studies (n = 3) [1,6,27], retrospective studies (n = 5) [25,[28], [29], [30], [31]] and database
reviews(n = 4) [16,[32], [33], [34]].

The full search process search and study selection history are presented in Fig. 1.

2 2

https://www.ncbi.nlm.nih.gov/pmc/articles/PMC7907974/figure/fig1/
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Open in a separate window
Fig. 1

PRISMA flowchart.

3.2. Study characteristics

Studies and patients characteristics data are reported in Table 1. Table 2 presents the quality assessment
of the included studies according to MINORS criteria and Modified Jadad scale.

https://www.ncbi.nlm.nih.gov/core/lw/2.0/html/tileshop_pmc/tileshop_pmc_inline.html?title=Click%20on%20image%20to%20zoom&p=PMC3&id=7907974_gr1.jpg
https://www.ncbi.nlm.nih.gov/pmc/articles/PMC7907974/figure/fig1/?report=objectonly
https://www.ncbi.nlm.nih.gov/pmc/articles/PMC7907974/figure/fig1/
https://www.ncbi.nlm.nih.gov/pmc/articles/PMC7907974/table/tbl1/
https://www.ncbi.nlm.nih.gov/pmc/articles/PMC7907974/table/tbl2/
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Table 1

Characteristics of the included studies.

Open in a separate window

M: Mesh repair; S: Suture repair, SM: Synthetic Mesh, BM: Biologic Mesh; BSM: Biosynthetic Mesh.

Author



Table 1:
Characteristics
of the included

studies

Inclusion criteria No. of
Patients

(%)

CDC
wound
Class
(%)

SSI rate
(%)

Intervention

Studies evaluating mesh or suture repair in complicated vrentral hernia

Abdel-Baki



2007 [26]
Complicated Paraumbilical hernia M:

21(50)



S: 21(50)

I: M 18



S 18



II-III: M
3(14,3)



S 3(14,3)

M: 2 (9.5)



S: 3 (14.3)
M: On-lay
monofilament
polypropylene
mesh repair



S: Keel repair

Haskins 2013
[16]

Ventral Hernia hernia with or
without resection of gangrenous
bowel

M: 700
[29]



S: 1749
(71)

II: M 418
(30.8)



S 939
(69.2)



III: M
162

(27.6)



S 425
(72.4)



IV: M
120(23.8)



S 385
(76.2)

M: 91(13)



S:197(11.2)
Unclear

Bondre 2016
[32]

Complicated Ventral Hernia



Umbilical(%): 267 [35]



Incisional (%): 494 (65)

M:



SM:303
[40]



BM:167
[22]



S: 291

[38]

I: SM
249 BM
86



S: 176



II: SM 50
BM 30



S: 90



III: SM 4
BM 37



S: 19
(6 5%)

S:44 (15.1)



SM:54
(17.8)



BM:35 [21]

M: low-density
and/or mid-
density
polypropylene
repair
(synthetic), and

nonecross-linked
biologic matrix
repair (biologic)



S: suture repair

https://www.ncbi.nlm.nih.gov/pmc/articles/PMC7907974/table/tbl1/?report=objectonly
https://www.ncbi.nlm.nih.gov/pmc/articles/PMC7907974/table/tbl1/
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Table 2

Characteristics of studies retained, in alphabetical order.

First
Author

Year of
publication

Country of
origin

Study
period

No of
patients

Type of study Modified
Jaded score

MINORS
score

Abdel-
Baki [26]

2007 Egypt 2004–
2005

42 RCT 5

Bessa
[27]

2012 Egypt 2004–
2011

80 Prospective 19

Birolini
[1]

2019 Brazil 2012–
2015

80 Prospective
cohorte

18

Bondre
[32]

2015 USA 2010–
2011

761 Retro. database
reviews

16

Carbonel
[28]

2013 USA 2007–
2013

100 Retro 16

Chamieh
[29]

2016 USA 2013–
2015

58 Retro 16

Choi [33] 2012 USA 2005–
2010

33832 Retro. database



Reviews
14

Emile [6] 2017 Egypt 2014–
2016

122 Prospective 18

Haskins
[16]

2016 USA 2005–
2013

2449 Retro. database



Reviews
14

Majumder
[31]

2016 USA 2009–
2015

126 Multicenter,
retrospective

16

Xourafas
[30]

2010 Italy 1992–
2007

177 Retro 16

Warren
[25]

2020 USA 2007–
2019

541 Retro. database



Reviews
16

Casas
[31]

2020 Argentina 2012–
2019

69 Retro 14

Open in a separate window

RCT: randomized control trial, Retro: Retrospective.

Ventral Hernia Outcomes Collaborative multicenter database.

National Surgical Quality Improvement Program (NSQIP).

tAmericas Hernia Society Quality Collaborative (AHSQC).

Prospectie study compared to a cohort.

d

a

b

b

c

a

b

c

d

https://www.ncbi.nlm.nih.gov/pmc/articles/PMC7907974/table/tbl2/?report=objectonly
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3.4.1. Mesh repair versus suture repair

3.3. The studies were published between 2007 and 2020

Six studies [6,16,25,26,30,32] with 4092 patients compared mesh and suture repairs.

Five studies [1,27,28,31,33] analyzed mesh repair in patients by field contamination level with a total
of 34161 patients.

Four studies [25,29,32,34] comprising 1148 patients reported SSI, comparing mesh repair technique
with synthetic mesh or other type of meshes.

3.4. Surgical site infection

In six included studies, a total of 4092 patients underwent
emergent VHR; 599 (14.6%) patients had CDC wound class I (225 in Mesh repair group and 374 in
Suture repair group), 3493 (85.4%) patients had CDC wound classes II, III and IV (1419 in mesh group
and 2074 in suture repair group).

Three studies [16,25,30] included only patients with CDC wound classes III and IV.

A total of 548 (13.4%) wound infections were reported (287 (17.7%) in the mesh repair group and 261
(10,7%) in suture repair group).

The wound infection rate was higher in the mesh repair group than in suture repair group, but the
difference was not statistically significant (odds ratio [OR] = 1.36, 95% CI (0.96–1.94),p = 0.09. The
Forest Plot of the Wound infection is shown in Fig. 2. Analysis of all studies for wound infection
showed moderate heterogeneity (I2 = 41%).

Open in a separate window
Fig. 2

Forest plot of comparison: 1 Mesh repair versus suture repair, outcome: wound infection.

a: Meta-analysis of studies comparing mesh repair in clean-contaminated, contaminated and dirty field
versus clean field.

b: Meta-analysis of studies comparing mesh repair in contaminated field versus clean-contaminated field.

The quality of the evidence was regarded as very low based on the GRADE approach.

https://www.ncbi.nlm.nih.gov/pmc/articles/PMC7907974/figure/fig2/
https://www.ncbi.nlm.nih.gov/core/lw/2.0/html/tileshop_pmc/tileshop_pmc_inline.html?title=Click%20on%20image%20to%20zoom&p=PMC3&id=7907974_gr2.jpg
https://www.ncbi.nlm.nih.gov/pmc/articles/PMC7907974/figure/fig2/?report=objectonly
https://www.ncbi.nlm.nih.gov/pmc/articles/PMC7907974/figure/fig2/
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3.4.2.1. CDC wound classes II, III and IV versus CDC wound class I

3.4.2.2. CDC wound class II versus CDC wound class III

3.4.2. Mesh repair in different CDC wound classes

3.4.3. Type of the Mesh

Five studies [1,27,28,31,33] evaluated wound
infection occurrence by field contamination. We performed two sets of analysis following the CDC
wound classification:

The purpose of three studies
[1,27,33] was to establish whether the use of mesh is safe in clean-contaminated, contaminated and
dirty field (CDC wound classes II, III and IV) with the clean wound class data (CDC wound class I).

Wound infection rates were 1.5% in contaminated field and 3.9% in clean wound class. A meta-
analysis on these studies found a pooled OR of 1.37 (95% CI: 0.40–4.69) in the random effects model.
We found no statistically significant mean difference between the two groups (p = 0.62).

There was a high heterogeneity between the studies (I  = 70%).The results are shown in the forest plot
in Fig. 3a.

Open in a separate window
Fig. 3

Forest plot of comparison: Mesh repair in different Center for Disease Control and Prevention wound
classes, outcome: wound infection.

Four studies [27,28,31,33] compared the data
for clean-contaminated (CDC wound class II) and contaminated cases (CDC wound class III).

The incidence of SSI was lower in the CDC wound class II than in the CDC wound class III. The
analysis showed no statistically significant difference between the two groups (OR of 1.80 (95% CI:
0.96–3.136)) with low heterogeneity (I  = 0%) (Fig. 3b).

The quality of evidence was very low.

2

2

https://www.ncbi.nlm.nih.gov/pmc/articles/PMC7907974/figure/fig3/
https://www.ncbi.nlm.nih.gov/core/lw/2.0/html/tileshop_pmc/tileshop_pmc_inline.html?title=Click%20on%20image%20to%20zoom&p=PMC3&id=7907974_gr3.jpg
https://www.ncbi.nlm.nih.gov/pmc/articles/PMC7907974/figure/fig3/?report=objectonly
https://www.ncbi.nlm.nih.gov/pmc/articles/PMC7907974/figure/fig3/
https://www.ncbi.nlm.nih.gov/pmc/articles/PMC7907974/figure/fig3/
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Four studies [25,29,32,34] including 1148 patients reported SSI rate by type of the Mesh.

There were 786 (68.5%) patients in the synthetic mesh group versus 420 (31.5%) patients in the no
synthetic Mesh group (Biologic Mesh and absorbable synthetic mesh).

Among these, 29.2% were clean cases, 36.1% were clean contaminated, 27.4% were contaminated and
7.3% infected.

Incidence of SSI was significantly higher in the no synthetic mesh group than the synthetic mesh group
(106 (29.3%) versus 125 (15.9%) respectively, odds ratio [OR] = 2.27, 95% CI (1.26–4.09),p = 0.007).
The I2 statistic was 66%, indicating moderate heterogeneity. The results are displayed in the forest plot
in Fig. 4.

Open in a separate window
Fig. 4

Forest plot of comparison: Mesh repair by type of Mesh, outcome: wound infection.

4. Discussion

Our study showed that the mesh repair in patients with complicated or contaminated VHR was
associated with similar SSI rate compared with anatomic repair. Second, we have observed that the use
of mesh repair in contaminated field could be safe and not associated with either major SSI.

The consensus conference on emergency repair of abdominal wall hernias of the World Society of
Emergency Surgery supports our results. Prosthetic repair with a synthetic mesh is recommended in
emergency VHR in clean surgical field and clean–contaminated surgical field (grade 1A
recommendation) [12]. In all five included studies comparing mesh and suture repairs, the infection
rates between the two groups were similar except the study of Xourafas [30].

Authors included 177 patients with concomitant bowel resection during VHR. SSI rate was
significantly higher in the mesh repair group (21.6% versus 4.8%, [OR] = 5.0, 95% CI (1.74–14.33))
which might be the reason for the high heterogeneity in our analysis. After removing this study and
performing a new analysis, heterogeneity was good (I = 0%).

Conversely, other included studies found that the use of mesh is safe with bowel resection and in
contaminated field.

Carbonell el al [28] challenged the dogma that synthetic mesh is contraindicated in contaminated VHR.
The authors reported 100 cases of contaminated VHR performed with synthetic mesh. The rate of SSI
was 19% for 58 contaminated cases and mesh removal was indicated in just 4 cases. The meshes were
not removed as a consequence of superficial or deep SSI (anastomotic leaks with extensive

https://www.ncbi.nlm.nih.gov/pmc/articles/PMC7907974/figure/fig4/
https://www.ncbi.nlm.nih.gov/core/lw/2.0/html/tileshop_pmc/tileshop_pmc_inline.html?title=Click%20on%20image%20to%20zoom&p=PMC3&id=7907974_gr4.jpg
https://www.ncbi.nlm.nih.gov/pmc/articles/PMC7907974/figure/fig4/?report=objectonly
https://www.ncbi.nlm.nih.gov/pmc/articles/PMC7907974/figure/fig4/


1/25/22, 3:23 PM Surgical site infection in mesh repair for ventral hernia in contaminated field: A systematic review and meta-analysis

https://www.ncbi.nlm.nih.gov/pmc/articles/PMC7907974/ 11/19

intraperitoneal soilage in 2 cases, colocutaneous fistula in one case and mucocutaneous disruption in
one case. Their good outcomes led them to recommended prosthetic repair in all cases of abdominal
wall hernia even in contaminated and infected fields.

Other studies [1,27,33] have reported similar success of prosthetic mesh repair in the management of
complicated VH. None of 18 patients reported in the study of Bessa et al. [27] who had resection-
anastomosis of necrosis small intestine developed SSI and authors concluded that there is no
correlation between bowel resection and SSI. These studies disclaim the notion that the intestinal
resection is considered as a contraindication for prosthetic mesh repair.

A meta-analysis on the risk factors for mesh related infections after hernia repair surgery estimated that
emergency operation is a significant risk factor RR = 2.46 [1.56, 3.91], P < 0.001(35).

Xourafas et al.(30) and Nieuwenhuizen et al. [19] in two retrospective studies on the use of mesh in
complicated hernias concluded that prosthetic mesh was a significant risk factor associated with the
occurrence of SSI. Surely, there are cases of mesh-related complications in VHR. Carbonell(28)
confirmed that the majority of mesh-related complications in open hernia repair are due to older mesh
technology, such as microporous Meshs. Recently, macroporous polypropylene-based meshes can resist
to bacterial adherence similar to biologic Meshes. The Blatnik et al. study [36] add further evidence to
this conclusion. They suggest that this favorable resistance of the synthetic mesh to bacterial infections
can be explained by the macroporous structure of the mesh. With pores of diameter larger than 70 μm,
the macroporous, structure can clear a large percentage of bacterial infections as it allows contact of
bacteria with granulocytes and macrophages (diameter of 15–20 μm).

Bury et al. [37] demonstrated that a synthetic implant even in a dirty field, does not affect the normal
healing process and does not influence the persistence of bacterial peritonitis in an experimental model.

In the prospective study by Birolini et al. [1]., 40 patients underwent operations for complicated VHR
with synthetic mesh in dirty-infected field (Class IV) compared to a cohort of 40 patients with clean
ventral hernia repairs. Similar infection rates were reported in the clean and infected group (10% vs
15% respectively, p = 0.499). Mesh removal was required in just one patient in each group. They
concluded that using of mesh in infected field presented similar SSI rate compared to clean repairs.

Several studies [4,38,39] analyze the outcomes of the use of synthetic mesh in abdominal wall repair in
class IV wounds. SSI varies between 23 and 27%. Future implication of this result could be the use of
synthetic meshes in emergency closures of laparotomies, even in dirty field [4].

Another issue of controversy is the use of bioprosthesis and biosynthetic mesh for complicated VHR.

Sevral reviews [9,40,41] and meta-analysis [7,42] on this subject reached contradictory conclusions.
The WSES and the Ventral Hernia Working Group recommended the use of biological mesh in
contaminated–dirty surgical field (grade 2C recommendation) [12].This solution is not easily available
everywhere owing to their cost. In other words, 100 pieces of synthetic mesh cost the same as one
biologic Mesh [6]. Totten et al. [43] demonstrated that the cost of biologic mesh for hernia repair is
significantly higher than synthetic mesh considering the costs of surgical outcomes such as recurrence,
postoperative complications and rehospitalisation.

Many comparative studies [2,29,34] have shown that the rate of SSI was comparable between the
synthetic and biologic meshes. The systematic review of Primus [44] does not support the affirmation
that the use of biologic mesh is better than synthetic mesh for repair of potentially contaminated
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hernias. Bellows concluded in his review of 60 studies that there is an insufficient level of high-quality
evidence in the literature on the value of biological tissue in complex and contaminated incisional
hernia repair [8].

The analysis of Atema [7] showed no superiority of biologic over synthetic mesh for contaminated
VHR with comparable SSI rates. Furthermore, Rosen [45] reported that the appropriate mesh for
contaminated VHR is still not clear. Because of their high-cost and poor long-term, the potential
alternative to biologic mesh is biosynthetic absorbable materials. Sahoo et al. [2] evaluated the use of
biosynthetic Mesh in contaminated VHR. Authors didn't observe any advantages of biosynthetic mesh
over polypropylene Mesh and they reported that biosynthetic mesh usage appeared to increase
significantly the rate of SSI (22.4% in the biosynthetic Mesh vs. 10.9% in the synthetic mesh,
p = 0.03).

Therefore, there are any benefits of biosynthetic mesh over synthetic mesh in terms of SSI. Our meta-
analysis showed that incidence of SSI was significantly higher in the no synthetic mesh group than the
synthetic mesh group . There was a high level of heterogeneity among the studies according to this
outcome (p=0,03 , I =66%). This could be due to the including of multiple mesh products. This may
alter the postoperative outcomes. While this prevented us from making a stronger level of
recommendations.

Our study should be interpreted in view of certain limitations for a number of reasons. Most
importantly, the review is limited by the low quality of included evidence. Only one RCT was included,
whereas most reports were observational studies. Three studies had a prospective design and nine
studies were retrospective cohort or retrodatabase reviews. These studies were at serious risk of bias
related to outcome detection and assessor. The use or the type of the mesh were not blinded in the
majority of studies. In addition, SSI rate between the different surgical wound classes might cause bias.
Second, variation in the definition for SSI and the degree of contamination among the studies resulted
in marked heterogeneity. Moreover there was substantial heterogeneity regarding the type and duration
of prophylactic antibiotics, surgical techniques such as mesh position. Furthermore, it was not possible
to perform an analysis for mesh position and SSI since most included studies didn't reported these data.

For all these reasons, the quality of evidence was very low for most outcomes (Table 3). This suggest
that further studies and randomized trials might be helpful to still impact the results.

2

https://www.ncbi.nlm.nih.gov/pmc/articles/PMC7907974/table/tbl3/
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Table 3

GRADE Summary of Findings (SoF) table.

Outcome № of
participants

(studies)

Certainty of the
evidence

(GRADE)

Relative
effect

(95% CI)

Anticipated absolute effects

Risk
with

control

Risk with
intervention

Mesh repair versus suture
repair

4094 (6
observational
studies)

⨁◯◯◯



VERY LOW
OR 1.34
(0.96–1.86)

114 per
1 000

33 more per 1 000
(4 fewer to 79 more)

Clean-contaminated and
contaminated Vs clean
wound class

33992 (3
observational
studies)

⨁◯◯◯



VERY LOW
OR 1.37
(0.40–4.69)

37 per
1 000

13 more per 1 000
(22 fewer to 117
more)

Clean-contaminated Versuss
and contaminated wound
class

4099 (4
observational
studies)

⨁◯◯◯



VERY LOW
OR 1.80
(0.96–3.36)

89 per
1 000

61 more per 1 000
(3 fewer to 159
more)

Type of the Mesh 1148 (4
observational
studies)

⨁◯◯◯



VERY LOW
OR 2.27
(1.26–4.09)

150 per
1 000

135 more per 1 000
(50 more to 239
more)

Open in a separate window

CI: Confidence interval; OR: Odds ratio.

Very low certainty: We have very little confidence in the effect estimate: The true effect is likely to be
substantially different from the estimate of effect.

In conclusion, although the reading of our findings may be restrained by the heterogeneity,
methodological limitations and absence of a higher level of evidence, our results showed that the use of
prosthetic mesh repair in the management of complicated VHR is not associated with an increased
incidence of SSI even in potentially contaminated fields. Further randomized controlled trials are
needed to define the best mesh choice for repairing ventral hernias in contaminated field.
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Annex. The surgical wound classification system of the Centers for Disease
Control and Prevention as adopted by the World Society of Emergency Surgery
(WSES) and the European registry for abdominal wall hernias

Name of the registry: PROSPERO.1.

Unique Identifying number or registration ID: CRD42020173908.2.

Hyperlink to your specific registration (must be publicly accessible and will be checked):
https://www.crd.york.ac.uk/prospero/display_record.php?RecordID=173908.

3.

Appendix A
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Wound Class CDC Definition Example for VHR

Class I: Clean These are uninfected operative wounds in which no inflammation
is encountered and the respiratory, alimentary, genital, or
uninfected urinary tracts are not entered

Intestinal
incarceration and no
signs of intestinal
strangulation or
concurrent bowel

resection

Class II:
Cleancontaminated

These are operative wounds in which the respiratory, alimentary,
genital, or urinary tract is entered under controlled conditions and
without unusual contamination

-Bowel lesion during
adhesiolysis, without
gross spillage of
bowel content



-Combined

cholecystectomy and
hernia repair



-Bowel resection for
incarceration
-Presence of a
colostomy

Class III:
Contaminated

These include open, fresh, accidental wounds, operations with
major breaks in sterile technique or gross spillage from the
gastrointestinal tract, and incisions in which acute, nonpurulent
inflammation is encountered

- Bowel necrosis or
bowel lesion with
gross spillage during
intestinal resection



-Enterocutaneous

fistula

Class IV: Dirty These include old traumatic wounds with retained devitalised
tissue and those that involve existing clinical infection or
perforated viscera. This definition suggests that the organisms
causing post-operative infection were present in the operative
field before the operation

-Peritonitis from
bowel perforation



-Presence of infected
mesh

Open in a separate window

CDC: centre for disease control,VHR: ventral Hernia Repair.

Appendix A. Supplementary data

The following are the Supplementary data to this article:

Multimedia component 1:

Click here to view. Multimedia component 1

Multimedia component 2:

(308K, pdf)

(394 df)

https://www.ncbi.nlm.nih.gov/pmc/articles/PMC7907974/table/undtbl1/?report=objectonly
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