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Abstract

Background Prophylactic mesh augmentation in emergency laparotomy closure is controversial. We aimed to perform a meta-
analysis of randomized controlled trials (RCT) evaluating the placement of prophylactic mesh during emergency laparotomy.
Methods We performed a systematic review of Cochrane, Scopus, and PubMed databases to identify RCT comparing
prophylactic mesh augmentation and no mesh augmentation in patients undergoing emergency laparotomy. We excluded
observational studies, conference abstracts, elective surgeries, overlapping populations, and trial protocols. Postoperative
outcomes were assessed by pooled analysis and meta-analysis. Statistical analysis was performed using RevMan 5.4. Het-
erogeneity was assessed with /? statistics. Risk of bias was assessed using the revised Cochrane risk-of-bias tool (RoB 2).
The review protocol was registered at PROSPERO (CRD42023412934).

Results We screened 1312 studies and 33 were thoroughly reviewed. Four studies comprising 464 patients were included in
the analysis. Mesh reinforcement was significantly associated with a decrease in incisional hernia incidence (OR 0.18; 95%
CI 0.07-0.44; p<0.001; *=0%), and synthetic mesh placement reduced fascial dehiscence (OR 0.07; 95% CI 0.01-0.53;
p=0.01; =0%). Mesh augmentation was associated with an increase in operative time (MD 32.09 min; 95% CI 6.39-57.78;
p=0.01; P= 49%) and seroma (OR 3.89; 95% CI 1.54-9.84; p=0.004; P= 0%), but there was no difference in surgical-site
infection or surgical-site occurrences requiring procedural intervention or reoperation.

Conclusions Mesh augmentation in emergency laparotomy decreases incisional hernia and fascial dehiscence incidence.
Despite the risk of seroma, prophylactic mesh augmentation appears to be safe and might be considered for emergency
laparotomy closure. Further studies evaluating long-term outcomes are still needed.
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Introduction

Emergency laparotomy is a frequently performed surgi-
cal procedure for various medical conditions, including
abdominal trauma, bowel obstruction, and bowel perfo-
ration [1]. With around 5 million such procedures annu-
ally in the US alone, the importance of effectively sealing
the abdominal wall post-surgery cannot be overstated [2].
Effective closure of the abdominal wall is critical in pre-
venting early complications, notably fascial dehiscence
(FD), as well as long-term issues such as incisional hernias
(IH). Therefore, proper abdominal wall closure is essential
to minimize complications.

Current best practices for the closure of abdominal
walls after laparotomy frequently utilize a running suture
that is slowly absorbable [3]. Additionally, techniques such
as “small bites” have been explored to potentially decrease
the incidence of IH [3]. Despite these innovations, the
prevalence of IH remains concerning, with some studies
reporting rates as high as 13% [2]. Within this backdrop,
prophylactic mesh implantation has emerged in research as
a promising strategy to curb the incidence of IH, especially
among high-risk patients [4]. Notably, patients undergo-
ing emergent laparotomy face a substantially higher risk
of complications like FD and IH compared to those hav-
ing elective surgeries [5]. Yet, the use of prophylactic
mesh in emergency laparotomies is a topic of debate. The
Updated Guideline for Closure of Abdominal Wall Inci-
sions emphasizes the current uncertainty, stating that due
to limited available evidence, no firm recommendation can
be made regarding prophylactic mesh augmentation after
emergent laparotomy [3].

A previously published meta-analysis underscored
that mesh augmentation in emergency laparotomies sig-
nificantly reduced FD and IH incidents [6]. However, the
inclusion of observational studies in that analysis might
have skewed the findings due to potential biases. Recog-
nizing this gap and the emergence of new research, includ-
ing two randomized controlled trials (RCTs) [7, 8]. In
order to reduce bias, we aimed to perform a more rigorous
systematic review and meta-analysis, including only RCTs,
to evaluate the effectiveness and safety of prophylactic
mesh use in emergency laparotomies.

Materials and methods
Eligibility criteria
Inclusion in this meta-analysis was restricted to studies

that met all the following eligibility criteria: (1) RCT; (2)
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comparing mesh reinforcement and suture closure; (3) in
patients undergoing emergency laparotomy; (4) reported
postoperative outcomes; (5) in English, Portuguese, or
Spanish. We excluded observational studies, conference
abstracts, studies with only elective surgeries, studies
with overlapping populations, RCT protocols, and stud-
ies that did not report outcomes on emergent laparotomy
only. The review protocol was registered at PROSPERO
(CRD42023412934).

Search strategy and data extraction

We systematically searched MEDLINE, Scopus, and
Cochrane Central Register of Controlled Trials (CENTRAL)
from inception to April 2023 with the following search
terms: “prophylactic”, “augmentation”, “reinforcement”,
“mesh”, “prosthesis”, prosthetic”, “emergent”, “urgent”,
“laparotomy”’. Reference lists from previous reviews and all
included studies were searched for any additional studies.
Two researchers (PM and BOT) independently screened
articles for inclusion criteria and extracted data from full-
text journals and published appendices of included studies.
Any disagreements were resolved through consensus or, if
necessary, by a third author (SMPF).

Outcomes of interest

The primary endpoint of our analysis was fascial dehiscence
(FD). Secondary outcomes included incisional hernia (IH)
at 1-year, surgical-site infections (SSI), seromas, hemato-
mas, operative time, and composite postoperative outcomes
(surgical-site occurrences requiring procedural interven-
tion [SSOPI] and surgical-site occurrences [SSO] requir-
ing reoperation). SSO is defined as a wound event that is
not captured by SSI and includes complications, such as
seroma, hematoma, or enterocutaneous fistula [9]. Data were
independently assessed by two authors (PM and BOT), and
results of individual studies and syntheses were tabulated
using Microsoft Excel®.

Quality assessment

Quality assessment and risk of bias in individual studies
were assessed by two authors independently (PM and BOT)
using the revised Cochrane risk-of-bias tool (RoB 2) [10],
in which studies are categorized as ‘low’ risk, ‘high’ risk,
or may express ‘some concerns’ in five domains: randomi-
zation, deviations from intended intervention, missing out-
come data, measurement of the outcome, and selection of
the reported result. A quality assessment summary for each
article was created with the Risk of Bias Visualization Tool
(ROBVIS) [11].
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Statistical analysis

This meta-analysis was performed according to the Cochrane
Collaboration and the Preferred Reporting Items for Sys-
tematic Reviews and Meta-Analysis (PRISMA) statement
guidelines [12]. Dichotomous endpoints were reported as fre-
quencies and continuous variables as mean + standard devia-
tion. Odds ratios (OR) with 95% confidence intervals (CI)
were used to compare the incidence of categorical endpoints
between intervention and control groups while mean differ-
ence was used for continuous endpoints. Cochran Q test and />
statistics were used to assess for heterogeneity. Endpoints were
considered to have low heterogeneity if p>0.10 and I* <25%,
moderate heterogeneity if > between 25% and 75% and high
heterogeneity if > 75%. We used a fixed-effect model for out-
comes with low heterogeneity (1> <25%). Otherwise, we used
DerSimonian and Laird random-effects model to calculate the
pooled effect estimates. p values of <0.05 were considered sta-
tistically significant. Review Manager 5.4 (Cochrane Centre,
The Cochrane Collaboration, Denmark) was used for statisti-
cal analysis. We performed subgroup analyses of studies that
used synthetic mesh. We performed a sensitivity analysis for
statistically significant outcomes that had data from at least
three studies by systematically removing each study from the
pooled estimates. Finally, in order to control for random errors
due to sparse data and repetitive testing of accumulating data,
trial sequential analysis (TSA) was performed for the primary
outcome (TSA software version 0.9.5.10 Beta; Copenhagen
Trial Unit, Center for Clinical Intervention Research, Rigshos-
pitalet, Copenhagen, Denmark) [13]. We used a model assum-
ing a type-1 error a of 2.5% and a power (1— ) of 80%. We
estimated the required information size based on the observed
proportion of patients with an outcome in the control group,
and using relative risk reduction based on the results of the
studies categorized as low risk of bias, which is autogenerated
by the software, as well as a D? using a variance-based model.
If the measured D* was zero, a D? of 25% was used [14].

Certainty assessment

Certainty of evidence was assessed using the Grading of Rec-
ommendations, Assessment, Development, and Evaluation
(GRADE) approach [15]. We assessed the certainty of evi-
dence for each outcome as high, moderate, low, or very low
based on the study design, risk of bias, inconsistency, indirect-
ness, imprecision, and publication bias.

Results
Study selection and characteristics

Four RCTs were included, comprising 464 patients: 234
in the mesh group and 230 in the no mesh group [7, 8§, 16,
17]. The search process is summarized in Fig. 1. The base-
line characteristics of the included studies are described in
Table 1. Most of the prophylactic mesh used was synthetic
(91%) and placed in an onlay position (48.3%). Mesh over-
lap varied from 2 to 5 cm. Regarding fascial closure, all
studies used a running PDS suture with a suture length
to wound length ratio of 4:1. The surgical indications for
emergency laparotomy in the overall sample primarily con-
sisted of non-traumatic conditions, such as bowel obstruc-
tions and perforated viscus. It is important to highlight that
while the studies conducted by Jakob and Lima provided
detailed information regarding surgical intervention indi-
cation, Ulutas et al. did not provide specific patient num-
bers for the listed indications, and the PROMETHEUS
trial did not provide any information about indication for
emergency surgery. Surgical details of included studies are
described in Table 2. The sample was mostly composed of
men (51.5%). Seventy-one patients were diabetic (15.3%),
44 had chronic obstructive pulmonary disease (9.5%), 88
were smokers (19%), and 87 had prior abdominal surgeries
(18.8%). Mean age varied from 54.7 to 71 years, and mean
BMI varied from 24.8 to 28.8 kg/m>. Most patients were
classified as American Society of Anesthesiologists (ASA)
Physical Status Classification 2 (42.4%), and most wounds
were classified as clean-contaminated (76.9%).

Pooled analysis of all studies
Fascial dehiscence

The incidence of FD was reported in four studies (Fig. 2A).
Conventional meta-analysis showed no difference in FD
between mesh placement and no mesh (OR 0.31; 95% CI
0.02-5.87; p=0.44; ’=71%). TSA showed that cumu-
lative Z-curves did not cross both conventional and trial
sequential monitoring boundaries. In addition, the cumu-
lative sample size did not reach the required information
size of 4429 (Fig. 2B).

In the subgroup analysis of synthetic mesh only
(Fig. 3A), meta-analysis showed a statistically significant
difference in FD between mesh placement and no mesh
(OR 0.07; 95% CI 0.01-0.53; p=0.01; I?’=0%), with
lower rates of FD seen with the use of synthetic mesh.
Although TSA showed that the cumulative sample size
did not reach the required information size of 638, the
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Fig.1 PRISMA flow diagram
of study screening and selection { Identification of studies via databases and registers }

Records identified from:
Databases (n = 1,608)
PubMed (n = 1,150)
Scopus (n = 334)
Cochrane (n = 124)

Registers (n = 0)

Records removed before
screening:
Duplicate records removed
(n = 296)
Records marked as ineligible
by automation tools (n = 0)
Records removed for other
reasons (n = 0)

Records screened Records excluded
(n=1,312) (n=1,278)
Reports sought for retrieval Reports not retrieved (due to
g (n - 34) retfactlon)
g (n=1)
o Reports excluded:
Reports assessed for eligibility Elective surgeries only (n = 15)
(n=33) Overlapping population
(n=4)

Trial protocol (n=4)

No analysis on emergent
surgeries only (n = 2)
Conference abstract (n = 2)
Observational study (n = 1)
Non-randomized (n = 1)

(n=4)

Included

(n=0)

Studies included in review

Reports of included studies

cumulative Z-curves crossed both conventional and trial
sequential monitoring boundaries (Fig. 3B).

Incisional hernia

The incidence of TH was reported in two studies (Fig. 4);
both used synthetic mesh. Meta-analysis showed a statisti-
cally significant difference in IH between mesh placement
and no mesh (OR 0.18; 95% CI 0.07-0.44; p=0.0002;
I?=0%), with lower rates of IH seen in the mesh group.

Seroma
The incidence of seroma was reported in four studies

(Fig. 5A). Meta-analysis showed a statistically significant
higher rate of seroma in the mesh group (OR 3.89; 95% CI
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1.54-9.84; p=0.004; 12=0%). After sensitivity analysis,
the results were unchanged. In the subgroup analysis of
synthetic mesh only (Fig. 5B), meta-analysis showed a
statistically significant higher rate of seroma in the mesh
group (OR 3.89; 95% CI 1.54-9.84; p=0.004; P=0%).

Surgical-site infection

The incidence of SSI was reported in four studies
(Fig. 6A). Meta-analysis showed no difference in SSI
between mesh placement and no mesh (OR 1.45; 95% CI
0.78-2.69; p=0.24; I=3%). In the subgroup analysis of
synthetic mesh only (Fig. 6B), meta-analysis showed no
difference in SSI between mesh placement and no mesh
(OR 1.77; 95% C1 0.88-3.53; p=0.11; *=0%).
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Table 2 Surgical details of included studies

Study Fascial closure technique ~ Type of mesh Mesh position Mesh overlap Mesh fixation
Jakob [16] Large-bite technique using Acellular porcine dermal  IPOM Atleast 5 cmin all direc-  2-0 prolene and 2-0 PDS
running looped 1 PDS matrix biologic mesh— tions sutures
SL/WL ratio of 4:1 Strattice™ (Allergan,
Dublin, Ireland)
Lima [17] Small-bite technique Heavyweight polypropyl- ~ Onlay 3 cm in all directions Running 2-0 vicryl
using running 0 PDS ene mesh—Intracorp®
SL/WL ratio of 4:1 (Venkuri, Brazil) or
Abdotex® (Barone,
Brazil)
Pizza [8] Running 0 PDS Self-gripping mono- Retromuscular 2 cm in all directions N/A
(PRO- SL/WL ratio of 4:1 filament polyester and
METHEUS) resorbable polylac-
tic acid—Parietex
ProGrip ™ (Medtronic,
Trevoux, Francia)
Ulutas [7] Small-bite technique Partly absorbable light- Onlay 5cm 2-0 prolene and 2-0 PDS

using running 2-0 PDS
SL/WL ratio of 4:1

weight polypropylene
mesh—Ultrapro™
(Ethicon, NJ, USA)

sutures

IPOM Intraperitoneal onlay mesh, PDS polydioxanone, SL/WL suture length to wound length

Deep surgical-site infection

The incidence of deep SSI was reported in four studies
(Fig. 7A). Meta-analysis showed no difference in deep SSI
between mesh placement and no mesh (OR 1.84; 95% CI
0.35-9.65; p=0.47; I*=18%). In the subgroup analysis of
synthetic mesh only (Fig. 7B), meta-analysis showed no dif-
ference in deep SSI between mesh placement and no mesh
(OR 1.01; 95% CI 0.20-5.08; p=0.99; I*=0%).

Hematoma

The incidence of hematoma was reported in four studies
(Fig. 8A). Meta-analysis showed no difference in hematoma
rates between mesh placement and no mesh (OR 1.39; 95%
CI 0.46-4.25; p=0.56; ’=0%). In the subgroup analysis
of synthetic mesh only (Fig. 8B), meta-analysis showed no
difference in hematoma rates between mesh placement and
no mesh (OR 1.41; 95% CI 0.42-4.75; p=0.58; I’ =0%).

Surgical-site occurrences requiring procedural intervention

The incidence of SSOPI was reported in four studies
(Fig. 9A). Meta-analysis showed no difference in SSOPI
rates between mesh placement and no mesh (OR 1.34; 95%
CI 0.33-5.47; p=0.68; ’=60%). In the subgroup analysis
of synthetic mesh only (Fig. 9B), meta-analysis showed no
difference in SSOPI rates between mesh placement and no
mesh (OR 0.76; 95% CI 0.23-2.56; p =0.66; I*=40%).
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Surgical-site occurrences requiring reoperation

The incidence of SSO requiring reoperation was reported
in four studies (Fig. 10A). Meta-analysis showed no dif-
ference in SSO requiring reoperation rates between mesh
placement and no mesh (OR 1.76; 95% CI 0.29-10.75;
p=0.54; ’=55%). In the subgroup analysis of synthetic
mesh only (Fig. 10B), meta-analysis showed no difference
in SSO requiring reoperation rates between mesh place-
ment and no mesh (OR 0.97; 95% CI 0.10-9.25; p=0.98;
P=57%).

Operative time

Operative time was reported in four studies (Fig. 11).
Meta-analysis showed a statistically significant longer in
operative time in mesh group (MD 32.09 min; 95% CI
6.39-57.78; p=0.01; > =49%).

Quality assessment

GRADE assessment is provided in Supplemental Digital
Content 1. Overall, studies were classified as having a low
risk of bias. Individual appraisal of each study included in
the meta-analysis is shown in Supplemental Digital Con-
tent 1. Funnel plots are less informative with such a small
sample size, and using the Egger test is not advised unless
a minimum of 10 studies are being analyzed [18].
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Fig.2 A Forest plot on the incidence of fascial dehiscence after emergency laparotomy. B Trial sequential analysis on the incidence of fascial

dehiscence after emergency laparotomy

Discussion

In this systematic review and meta-analysis comprising
four studies and 464 patients, we evaluated the effect of
prophylactic mesh augmentation on emergency laparotomy
closure. Our findings indicate that mesh augmentation
lowers the incidence of IH and that the use of synthetic
mesh reduces FD, a conclusion further supported by the
trial sequential analysis. While mesh placement is associ-
ated with a higher incidence of seroma formation, it does
not lead to an increased need for procedural intervention
or reoperation.

Laparotomy incisions after abdominal surgery often lead
to complications, such as FD and IH. In fact, Moussavian
et al. highlighted this concern, documenting a significant
54% IH rate after 6 years in patients who underwent emer-
gency laparotomy [19]. Mesh placement has been proposed
as a strategy to reduce the incidence of these complications.

However, concerns have been raised about the potential for
SSO, particularly in emergency surgery cases [20].

FD is a serious complication of laparotomy that affects
up to 10% of patients [21]. Patients with this complication
have a 45% mortality risk and an 80% risk of developing an
IH [22-24]. In the overall analysis, we did not find a sig-
nificant difference for FD between mesh placement and no
mesh. However, when we analyzed the subgroup of studies
that used synthetic mesh, we found that mesh placement
reduced FD. This result is in accordance with the RCT by
Ulutas et al. which included 108 patients and found a 7.8%
incidence of FD in the suture group compared to 0% in the
prophylactic mesh group (p =0.04) [7]. Thus, the use of syn-
thetic mesh may be a valuable strategy for reducing the risk
of FD in emergency laparotomy patients.

IHs remain a persistent challenge post-laparotomy, mak-
ing the length of follow-up crucial [25]. Two out of the four
studies that we included had a sufficiently long follow-up
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Fig.3 A Subgroup analysis of synthetic mesh on incidence of fascial dehiscence after emergency laparotomy. B Trial sequential analysis on sub-
group of synthetic mesh on incidence of fascial dehiscence after emergency laparotomy

Prophylactic mesh No mesh Odds Ratio Odds Ratio

Study or Subgroup Events Total Events Total Weight M-H, Fixed, 95% CI M-H, Fixed, 95% CI
PROMETHEUS 2021 4 100 15 100 52.0% 0.24 [0.08, 0.74] —
Ulutas 2023 2 50 14 51 48.0% 0.11[0.02,0.51] ——®&——
Total (95% CI) 150 151 100.0% 0.18 [0.07, 0.44] -
Total events 6 29

P 2 _ — _ 12 = Y { t t t
Heterogeneity: Chi* = 0.61, df = 1 (P = 0.43); I° = 0% 0.05 oh : 20

Test for overall effect: Z = 3.75 (P = 0.0002)

Favors mesh Favors no mesh

Fig.4 Forest plot on the incidence of incisional hernia at 1 year after emergency laparotomy

period to enable reporting on the incidence of IH. In our
pooled analysis, the incidence of IH in the mesh group at
1 year was 4% in contrast to 19.2% in the no mesh group,
and prophylactic mesh placement was associated with a 79%
reduction on IH at 1 year. In the PROMETHEUS trial, which
had a 24-month follow-up period, 21% of the patients in the
suture group and 6% in the mesh group developed an IH [8].
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While the use of mesh has been shown to decrease the
incidence of IH, there is concern about the potential for
wound complications, particularly in emergency cases [26].
Our analysis found that mesh placement was significantly
associated with the development of seromas, which is con-
sistent with a study of elective laparotomies that found
increased seroma rates in the mesh group (OR 2.686; 95%
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Fig.5 A Forest plot on the incidence of seroma after emergency laparotomy. B Subgroup analysis of synthetic mesh on incidence of seroma

after emergency laparotomy
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Fig.6 A Forest plot on the incidence of SSI after emergency laparotomy. B Subgroup analysis of synthetic mesh on incidence of SSI after emer-

gency laparotomy

CI 1.10-6.54; p=0.029) [27]. However, we also found no
significant difference regarding SSOPIs, suggesting that
most of these seromas can be treated conservatively and with
minimal clinical impact.

Biologic mesh has garnered considerable attention due
to its hypothetical advantages over synthetic mesh, particu-
larly in contaminated settings [28]. In our review, the only

published RCT using an intraperitoneal biologic mesh had
to be prematurely terminated due to safety concerns. The
authors found that complications requiring reoperation were
greater in the mesh group (38.5% vs. 7.7%; p=0.026) [16].
This concern correlates with a recent meta-analysis compar-
ing biologic and synthetic mesh in ventral hernia repair in
which biologic mesh is associated with increased infectious
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Fig.7 A Forest plot on the incidence of deep SSI after emergency laparotomy. B Subgroup analysis of synthetic mesh on incidence of deep SSI

after emergency laparotomy
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Fig.8 A Forest plot on the incidence of hematoma after emergency laparotomy. B Subgroup analysis of synthetic mesh on incidence of hema-

toma after emergency laparotomy

complications [28]. In our subgroup analysis of studies
using synthetic mesh, mesh placement did not increase
SSO requiring reoperation. Overall, synthetic mesh appears
to be safer and more effective for emergency laparotomy
closure than biologic mesh, especially in clean and clean-
contaminated cases.

SSIis a feared complication associated with mesh repair
in abdominal surgery, due to the potential for morbidity
with mesh infection, mesh explantation, and reoperations
[29]. Our study confirms the safety of mesh placement as
our analysis found no significant difference in SSI between
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groups. This result is consistent with the findings of the
PROMETHEUS trial, which only included surgeries clas-
sified as clean-contaminated and found no significant dif-
ference in SSI between the mesh and no mesh groups (4%
vs. 5%; p=0.733) [8]. However, in contaminated settings,
there is conflicting evidence as to whether mesh placement
increases infectious complications [30, 31]. For example, a
RCT conducted by Ulutas et al. that included contaminated
and dirty surgical wounds found no statistically significant
difference in SSI rates between the prophylactic mesh group
and suture group (14% vs. 11.7%; p=0.38). However, they
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Fig.9 A Forest plot on the incidence of SSOPI after emergency laparotomy. B Subgroup analysis of synthetic mesh on incidence of SSOPI after

emergency laparotomy
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did observe an increase in Clavien—Dindo 3A complications
in the mesh group, which were treated with bedside interven-
tions and drainage procedures [7]. Understanding the impact
of local surgical conditions on infectious risk is essential
for the safe and effective implementation of prophylactic
mesh augmentation in emergency laparotomy closure. As
most patients in our meta-analysis had clean—contaminated
wounds, we cannot determine the safety of mesh augmenta-
tion in contaminated and dirty cases. The generalizability of
our findings to diverse surgical contexts and patients with
multiple comorbidities at high infectious risk, especially
those involving contaminated or dirty fields, requires fur-
ther exploration.

Our analysis demonstrated that the use of mesh increased
the operative time by an average of 33 min. This finding is
consistent with a study by Lima et al. which reported that
surgeries with mesh took approximately 50 min longer than
those without mesh [17]. The additional steps required for
mesh placement and fixation likely contribute to the longer
operative time. While longer operative time may be a con-
cern, the potential long-term benefits of mesh placement
should be considered when making treatment decisions.

While sublay mesh placement has demonstrated bet-
ter outcomes for IH repair [32], there is currently no RCT
comparing prophylactic mesh locations in emergency lapa-
rotomy. In our study, two trials placed the mesh in an onlay
position [7, 17], one in an intraperitoneal position [16] and
one in a retromuscular position [8]. The PRIMA trial, which
compared primary suture repair, sublay mesh, and onlay
mesh for elective laparotomy, found that the onlay technique
produced superior results [33]. This could be attributed to
the technical challenges associated with a sublay repair,
which requires greater surgical expertise, especially since
laparotomies are often performed by surgeons from varying
subspecialties. Also, it is important to preserve the retro-
muscular space for definitive abdominal wall reconstruction
if a hernia were to ultimately occur, as redo retromuscular
ventral hernia repairs are extremely challenging cases and
associated with significant morbidity [34]. Consequently,
the onlay technique could be a more appropriate and feasible
option for preventing IHs.

Although mesh augmentation reduces FD and IH in
the overall population, this benefit seems to be greater in
patients at high-risk for IH, such as patients with abdominal
aortic aneurysm and obesity. Patients with abdominal aortic
aneurysms are thought to have a connective tissue disorder
that makes them more susceptible to developing IH [35,
36]. In the case of obesity, higher intra-abdominal pressure
can result in greater tension on the abdominal wall suture,
which weakens the wound, impairs collagen synthesis, and
increases the risk of infection and IH [37, 38]. Other factors
that have a negative impact on wound healing include malig-
nancy, diabetes, steroid use, SSI, smoking, malnutrition,
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higher ASA score, and older age [25, 39-44]. Among our
included studies, Lima et al. and Ulutas et al. included only
patients at high-risk for IH, and both studies showed a sig-
nificant reduction in FD with mesh (0% vs. 13.5% p=0.003
and 0% vs. 7.85% p=0.04, respectively) [7, 17]. Moreover,
the latter also showed a reduction in IH (3.7% vs. 25.9%
p=0.001) [7]. A cost—utility analysis conducted by Fischer
et al. concluded that prophylactic mesh augmentation in
high-risk patients is a more effective and less costly option
compared to primary suture closure, making it an overall
more cost-effective approach [45].

Our study is not without limitations. First, fascial clo-
sure technique plays an essential role in preventing FD and
IH. Guidelines recommend a continuous small-bite suture
technique using a slowly absorbable suture [3]. However,
included studies reported different fascial closure tech-
niques, which may have introduced heterogeneity in the
results. Second, this study may have underrepresented
contaminated or dirty cases, as a majority of the patients
included underwent surgery in a clean—contaminated field.
This may limit the application of these findings to a broader
population, since emergency laparotomies are often per-
formed on contaminated or dirty fields [46]. Also, the avail-
ability of data on antibiotic use was limited, with only one
study reporting antibiotic prophylaxis. This precluded an
evaluation of the potential impact of perioperative antibiot-
ics on the results [7]. Third, only four studies were included
in the analysis, which limits the applicability of the findings.
Additionally, the studies had a small sample size, and we
cannot exclude the possibility that the overall sample size
may be underpowered to identify any significant differences
in outcomes. Finally, the follow-up period varied among
the included studies, which limits our ability to accurately
assess the long-term outcomes. Despite these limitations,
this review provides valuable insights into the effectiveness
and safety of prophylactic mesh augmentation in emergency
laparotomy closure. Future studies should aim to include
larger samples, particularly in contaminated and dirty sur-
gical fields. Additionally, incorporating cost-effectiveness
analysis will help determine the value of mesh placement in
emergency laparotomy.

Conclusion

This systematic review and meta-analysis of four studies
comprising 464 patients evaluated the effect of prophylactic
mesh augmentation on emergency laparotomy closure. The
findings suggest that mesh augmentation might lower the
incidence of IH, and synthetic mesh might reduce the inci-
dence of FD. Further studies evaluating long-term outcomes
and rates of IH are still needed.
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