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Abstract
Aims To evaluate comparative outcomes of emergency laparotomy closure with and without prophylactic mesh.
Methods A systematic review was performed via literature databases: PubMed, Cochrane Library, Science Direct, and 
Google Scholar. Studies were examined for eligibility and included if they compared prophylactic mesh closure to the 
conventional laparotomy closure following emergency abdominal surgery. Both acute wound failure and incisional hernia 
(IH) occurence were our primary outcomes. Secondary outcomes included surgical site infection (SSI), seroma/hematoma 
formation, Clavien-Dindo complications (score ≥ 3), total operative time, and length of hospital stay (LOS).
Results Two randomised controlled trials (RCTs) and four comparative studies with a total of 817 patients met the inclusion 
criteria. Overall acute wound failure and incisional hernia rate was significantly lower in the mesh group compared to non-
mesh group (odd ratio (OR) 0.23, p = 0.002) and (OR 0.21, p = 0.00001), respectively. There was no significant difference 
between the two groups regarding the following outcomes: total operative time (mean difference (MD) 21.44, p = 0.15), SSI 
(OR 1.47, p = 0.06), seroma/haematoma formation (OR 2.74, p = 0.07), grade ≥ 3 Clavien-Dindo complications (OR 2.39, 
p = 0.28), and LOS (MD 0.26, p = 0.84).
Conclusion The current evidence for the use of prophylactic mesh in emergency laparotomy is diverse and obscure. Although 
the data trends towards a reduction in the incidence of IH, a reliable conclusion requires further high-quality RCTs to fully 
assess the efficacy and safety of mesh use in an emergency setting.
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Introduction

Despite the widespread use of laparoscopy and minimally 
invasive approaches in surgery, midline laparotomy remains 
the commonest surgical approach for abdominal emergen-
cies [1]. It has been evident that complications of emergency 
laparotomy are more frequent compared to elective laparoto-
mies [2]. Wound failure, defined as ‘impaired wound healing 

leading to inability to maintain a normal anatomy of the 
abdominal wall’ is a well-recognised and serious postopera-
tive complication.

The incidence of acute wound dehiscence (AWD) has 
been reported to be up to 3.5% [3, 4], reaching 14.9% in the 
emergency setting [5–7]. AWD is associated with a high 
mortality that approximates 45% [8, 9]. Additionally, inci-
sional hernia (IH) occurrence, defined as chronic wound 
failure, has an adverse impact on an individual’s quality of 
life and significant cost burden on the healthcare system [10, 
11]. IH occurrence ranges from 3 to 20% [12, 13] reaching 
as high as 50% following emergency surgery [14, 15]. There 
are several risk factors attributed to wound failure, including 
patient-related factors, underlying pathology, and surgical 
technique [16, 17].

Refinements of exisiting closure technique such as 
employing small-bite closure and the use of retention sutures 
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in the hope of reducing AWD and IH formation have been 
investigated [18–20]. With the evolving technology of sur-
gical mesh implants, the prophylactic use of mesh to rein-
force the abdominal wall and prevent wound failure has 
been proven to be beneficial in both elective laparotomies 
and ostomy closure, especially in high-risk populations 
[21–25]. Few studies have investigated the role of mesh dur-
ing closure of the abdominal wall in emergency laparoto-
mies [26–31]. This may be related in part to safety concerns 
regarding the use of surgical mesh in cases of peritonitis 
and/or working in contaminated operative fields [32, 33].

Following the recent publication of RCTs in this field, our 
review aims at providing an up-to-date, well-powered, and 
inclusive evidence to evaluate the efficacy of mesh closure in 
reducing early and late post-emergency laparotomy wound 
failure. We also assess the safety and other postoperative 
complications associated with this technique.

Methods

Study design

This systematic review was designed and performed in 
accordance with the recommendations of the Cochrane 
Handbook for Systematic Reviews of Interventions [34], 
as well as the Preferred Reporting Items for Systematic 
Reviews and Meta-Analyses (PRISMA) guidelines [35].

Data sources and search strategy

A systematic online search was conducted on 01/6/2021 
using the following databases and clinical trial registers: 
PubMed, Scopus, Cochrane Database of Systematic Reviews 
(CENTRAL), clinical trials.gov, ScienceDirect, and VHL 
(virtual health library). The search was executed by two 
independent reviewers using the search strategy outlined in 
Appendix 1. Furthermore, manual search of reference lists 
in the relevant previously published systematic reviews and 
studies was performed to identify relevant articles.

Design and study selection

The titles, abstracts, and/or full texts of the identified articles 
have been screened by two authors independently to iden-
tify the potentially eligible studies. All studies comparing 
prophylactic mesh closure versus the conventional suture 
technique during an emergency laparotomy, including all 
types of emergency abdominal conditions, were considered. 
All single-arm and non-emergency studies, case series, and 
review articles were excluded. Any disagreement between 
the authors on inclusion and exclusion criteria was resolved 
through discussion and consensus.

Data collection

The following information was extracted from the included 
studies: first author, year of publication, study country of 
origin, study design, study size and description of the study 
participants, number of patients, patient characteristics, and 
outcomes. Extracted data were entered into a pre-generated 
standard Microsoft® Excel (Microsoft Corporation, Red-
mond, WA, USA) file. Data extraction was performed inde-
pendently by two authors, and disagreements were resolved 
by discussion and consensus. If no agreement could be 
reached, a third author was consulted.

Outcome measures

The primary outcome measure was wound failure, including 
both AWD and IH. Total operative time, seroma/haematoma 
formation, surgical site infection (SSI), complications of 
Clavien-Dindo score ≥ 3, and length of hospital stay (LOS) 
were the secondary measured outcomes.

Assessment of bias

The methodological quality and risk of bias assessment in 
the observational studies were carried out by two authors 
using the Newcastle–Ottawa scale (NOS) [36]. The NOS is a 
star-based scoring system (maximum score 9) which enables 
review authors to evaluate an observational study in the fol-
lowing aspects: selection of the study groups, comparability 
of the groups, and the ascertainment of the outcome of inter-
est. Studies with a score of 9 stars were deemed to be of a 
low risk of bias, studies with a rating of 7 or 8 stars were at 
medium risk, and those scoring six or less were judged to 
be at a high risk of bias.

For RCTs, risk of bias was assessed, independently, 
by two authors using the Cochrane risk of bias tool [37]. 
The following categories were classified as high, low, or 
unclear: random sequence generation, allocation conceal-
ment, blinding of participants and personnel, blinding of 
outcome assessment, incomplete outcome data, selective 
reporting, and other sources of bias. Variations in the risk 
of bias assessment were resolved by a discussion between 
authors.

Statistical analysis

Odd ratio (OR) was used as the statistical measure for 
dichotomous outcomes using the Mantel–Haenszel 
method. P < 0.05 has been considered significant for all 
analyses, and 95% confidence interval (CI) was used in 
this study. For continuous outcomes, mean difference 
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(MD) with 95% CI was estimated. When mean values were 
not available for continuous outcomes, data of median and 
interquartile range (IQR) were extracted and subsequently 
converted to mean and standard deviation (SD) using the 
well-practised equation described by Hozo et al. [38]. 
Random-effects modelling was applied for all outcomes 
analysis.

Furthermore, between-study heterogeneity has been 
assessed using the I2 and χ2 statistic. Higher values of I2 
and the χ2 statistic signify increased levels of heterogeneity, 
with p < 0.05 or an I2 value exceeding 50% indicating signifi-
cant heterogeneity [39]. We conducted sensitivity analyses 
to explore potential sources of heterogeneity and assess the 
robustness of our results. For each outcome parameter, we 
repeated the primary analysis using random-effects or fixed-
effect models. In addition, for each of our defined dichoto-
mous variables, we calculated the pooled risk ratio (RR) or 
risk difference (RD).

Finally, we evaluated the effect of each study on the over-
all effect size and heterogeneity by repeating the analysis 
following excluding one study at a time. Statistical analy-
ses were undertaken using the Review Manager 5.0 (Nordic 
Cochrane Centre, Cochrane Collaboration).

Results

Our search yielded a total of 951 studies, of which 879 were 
excluded after assessing the titles and abstracts of the pub-
lished papers. Of the 72 studies included in full-text screen-
ing, 67 were excluded as they were not relevant to the scope 
of this review. Finally, 6 studies were deemed appropriate 
for inclusion in this meta-analysis [26–31]. Figure 1 dem-
onstrates the PRISMA flow chart. The included studies 
reported a total of 817 patients divided between the mesh 
group (n = 297) and non-mesh group (n = 520). Table 1 
shows characteristics of the included studies.

To clarify, mesh position was stated as ‘on-lay’ in three 
studies [26, 28, 29], intraperitoneal in two [27, 30], and 
retro-muscular in one study [31]. The mesh was fixed in 
position in all patients who received mesh closure. IH 
assessment was carried out through a combination of clinical 
examination and imaging (ultrasound or computed tomogra-
phy). Moreover, a polydioxanone suture was used for closure 
of the fascia in five studies [26–30], whilst in one study, a 
polypropylene material was employed [31].

Four studies included only those patients who underwent 
emergency GI laparotomy [27, 29–31] whilst the other two 
expanded their inclusion criteria and included all emergency 
laparotomy patients [26, 28]. Characteristics of the included 
populations and surgical techniques are demonstrated in 
Tables 2 and 3, respectively.

Methodological appraisal of included studies

The methodological appraisal of the included observational 
studies is illustrated in Appendix 2. The risk of bias was 
judged as moderate in all included studies. Regarding the 
RCTs, both included RCTs reported random sequence gen-
eration and allocation concealment [29, 30]. However, per-
formance bias and detection bias were assessed to be high 
in one study [29] and unclear in the other [30]. An overview 
of the risk of bias is shown in Fig. 2.

Fig. 1  PRISMA flow chart
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Primary outcome

Wound failure

Wound failure, which includes AWD and IH, was reported 
in all included studies with a total number of 817 patients 
(Fig. 3). Wound failure rate was significantly higher in the 
non-mesh group when compared to the mesh group (5.4% 
in mesh group vs. 22.3% in non-mesh group, OR 0.23, 95% 
CI (0.09, 0.58), p = 0.002).

The subgroup analysis for AWD, which was mentioned 
in three studies, showed a higher incidence in the non-
mesh group. However, the difference was not statistically 

significant (2.9% in mesh group vs. 11.6% in non-mesh 
group, OR 0.36, 95% CI (0.02, 6.09), p = 0.48). Interestingly, 
these two RCTs reported contradictory results with one RCT 
favouring mesh use to lower AWD occurrence (inexistence 
of AWD in mesh group vs. AWD of 13.5% in non-mesh 
group, p = 0.003) and the other concluding failure of mesh 
closure to prevent AWD (14.3% in mesh group vs. 3.7% in 
non-mesh, p = 0.292).

The were 114 patients who developed IH as reported 
in three of the included studies (Fig. 3). The rate of IH 
was statistically higher in the non-mesh group than mesh 
group (6.6% in mesh group vs. 25.8% in non-mesh group, 
OR 0.21, 95% CI (0.11, 0.40), p = 0.00001). The level of 

Table 1  Characteristics of included studies

MG, mesh group; NMG, non-mesh group; RCT , randomised controlled trial; GI, gastro-intestinal; CT, computed tomography; USS, ultra-sound 
scan

Author and year country Type of study Number of patients Follow-up Inclusion and exclusion criteria

Kurmann 2013 [27] Switzerland Case–control MG = 63
NMG = 70

Period: 1 year
Hernia assessment: Clinical 

examination or imaging

Inclusion criteria: Emergency 
GI with peritonitis

Exclusion criteria: No peritoni-
tis, no midline incision, and 
previous IH or mesh

Argudo 2014 [28] Spain Retrospective cohort MG = 76
NMG = 190

Period: 1 year
Hernia assessment: Clinical 

examination or imaging

Inclusion criteria: Emergency 
laparotomy

Exclusion criteria: Concurrent 
hernia, non-midline incision, 
delayed abdominal closure, 
and immediate post-op death

Lima 2019 [29] Brazil RCT MG = 63
NMG = 52

Period: 1 month
Hernia assessment: Clinical 

examination and CT scan

Inclusion criteria: Emergency 
GI surgery in high-risk 
criteria

Exclusion criteria: Small 
midline laparotomy, Existing 
incisional hernia or previous 
mesh, haemodynamic insta-
bility, need for re-laparotomy 
or laparostomy

Jacob 2020 [30] Switzerland RCT MG = 21
NMG = 27

Period: 25 Months
Hernia assessment: Clinical 

examination and USS scan

Inclusion criteria: Emergency 
GI surgery

Exclusion criteria: Moribund 
patients, previous mesh, and 
allergy to mesh material

Tiwari 2020 [31] India Prospective cohort MG = 18
NMG = 50

Periods: 1 month
Hernia assessment: clinical 

examination

Inclusion criteria: Emergency 
midline laparotomy for perfo-
rated peptic ulcer peritonitis

Exclusion criteria: patients 
younger than 14 years of 
age, and those with previous 
midline surgical scar or inci-
sional hernia

Bravo-Salva 2021 [26] Spain Retrospective cohort MG = 56
NMG = 131

Period: 2 years
Hernia assessment: Clinical 

examination and/or imag-
ing

Inclusion criteria: Emergency 
midline laparotomy

Exclusion criteria: Concomi-
tant hernia repair, delayed 
abdominal closure, early 
post-operative death, less 
than 2 years follow-up
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heterogeneity was deemed to be high between the included 
studies (I2 = 57%, p = 0.05).

Secondary outcomes

Operative time

Operative time was reported in four studies includ-
ing 562 patients in total (Fig. 3). There was no statisti-
cally significant difference between the mesh group and 
non-mesh group regarding duration of the procedure 
(187.8 ± 71.04 min vs. 169.2 ± 59.67 min respectively, 
MD 21.44, 95% CI (− 7.63, 50.51), p = 0.15). A high 
level of heterogeneity was noted among included studies 
(I2 = 66%, p = 0.03).

Surgical site infection (SSI)

The number of  pat ients  who developed SSI was 
mentioned in all  the six studies (Fig. 3).  The rate 
of  SSI was higher in the mesh group when com-
pared to  the  non-mesh group;  however,  the  dif -
ference was  not  s ta t is t ica l ly  s ignif icant  (29.9% 
in mesh vs 21.7% in non-mesh, OR 1.47, 95% CI 

(0.99,  2.17),  P  = 0.06).  The level  of  heterogene-
i ty of the studies in this  case was low (I2 = 11%, 
P  = 0.34).

Seroma/haematoma formation

Seroma and haematoma occurrence was reported in two 
studies with a total number of 163 patients (Fig.  3). 
There was no statistically significant difference between 
the two groups regarding seroma/haematoma formation 
(16.6% in mesh group vs. 6.3% in non-mesh group, OR 
2.74, 95% CI (0.91, 8.19), p = 0.07). A low level of het-
erogeneity was observed between included studies (I2 
0%, p = 0.58).

Complications of Clavien‑Dindo grade ≥ 3

The number of patients who developed complications 
graded as Clavien-Dindo grade 3 or higher was reported in 
two studies with 314 patients in total (Fig. 3). The rate of 
the described complications was comparable between the 
two groups (38.1% in mesh group vs. 30.4% in non-mesh 
group, OR 2.39, 95% CI (0.49, 11.74), p = 0.28). The level 
of heterogeneity was high among included studies (I2 = 56%, 
p = 0.13).

Table 2  Baselines characteristics of included studies population

MG, mesh group; NMG, non-mesh group; SD, standard deviation; IQR, interquartile range; BMI, body mass index; DM, diabetes mellitus; 
COPD, chronic obstructive pulmonary disease; NA, not available

Study Age
Mean ± SD/
median (IQR)

Male:female 
ratio

BMI
Mean ± SD/
median (IQR)

Comorbidities

DM
n (%)

COPD
n (%)

Obesity
n (%)

Immunocom-
promised
n (%)

Kurmann 2013 
[27]

MG 63 (22–84)
NMG 65 

(21–90)

MG 41:22
NMG 33:37

MG 26.5 
(16.0–54.3)

NMG 25.8 
(18.3–60)

MG 13 (20.6)
NMG 12 (17.1)

MG 18 (28.5)
NMG 12 (17.1)

NA NA

Argudo 2014 
[28]

MG 70 ± 15
NMG 63 ± 19

MG 35:41
NMG 99:91

NA MG 14 (18.4)
NMG 31 (16.3)

MG 17 (22.4)
NMG 26 (13.7)

NA MG 11 (14.5)
NMG 25 (13.1)

Lima 2019 [29] MG 61.0 ± 12.6
NMG 

66.1 ± 12.3

MG 35:28
NMG 31:21

MG 26 ± 7.3
NMG 24.8 ± 5.0

MG 6 (9.5)
NMG 11 (21.1)

MG 4 (6.3)
NMG 2 (3.8)

MG 14 (22.2)
NMG 9 (17.3)

NA

Jacob 2020 [30] MG 69 ± 11.0
NMG 71 ± 15.0

MG 13:8
NMG 15:12

MG 25.5 ± 4.2
NMG 25.4 ± 8.0

MG 1 (4.8)
NMG 6 (22.2)

MG 2 (9.5)
NMG 9 (33.3)

NA MG 2 (9.5)
NMG 3 (11.1)

Tiwari 2020 
[31]

MG
mean 39.61, 

range (18–82)
NMG
mean 47.16, 

range (21–75)

MG 17:1
NMG 42:8

NA NA NA NA NA

Bravo-Salva 
2021 [26]

MG 68.4 ± 15.2
NMG 

64.2 ± 17.3

MG 23:33
NMG 61:70

NA MG 24 (42.8)
NMG 9 (6.9)

MG 12 (21.4)
NMG 17 (13)

MG 21 (37.5)
NMG 41 (31.3)

MG 14 (25)
NMG 6 (4.6)
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Length of hospital stay

The length of hospital stay (LOS) was compared in four stud-
ies including 562 patients (Fig. 3). The LOS was compara-
ble between the two groups (16.3 ± 5.54 days in mesh group 
vs. 15.4 ± 4.96 days in non-mesh group, MD 0.26, 95% CI 
(− 2.24, 2.76), p = 0.84). A low level of heterogeneity was 
observed between studies (I2 = 0%, p = 0.61).

Sensitivity analysis

The direction of the pooled effect size remained unchanged 
when RR or RD was calculated for dichotomous variables. 

Furthermore, leave one out analysis has not demonstrated 
important discrepancies with the original analysis.

Discussion

An estimated 24,823 patients underwent emergency lapa-
rotomy over a 12-month period in England and Wales [40]. 
These procedures were performed for various conditions 
including acute intestinal obstruction, perforated viscus, 
bowel ischaemia, and abdominal trauma [40]. Although 
lifesaving, emergency laparotomies have a disproportion-
ately high morbidity and mortality rate and prolonged 

Fig. 2  Risk of bias assessment 
of included RCTs. (a) Risk 
of bias summary of included 
RCTs. (b) Risk of bias graph of 
included RCTs

a) Risk of bias summary of included RCTs 

b) Risk of bias graph of included RCTs. 
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Fig. 3  Forest plots of the 
measured outcomes
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hospital stay in comparison to elective cases [41]. Mor-
tality is estimated to be almost ten times that of major 
elective gastrointestinal surgery [42]. Additionally, numer-
ous immediate and delayed complications can occur fol-
lowing an emergency laparotomy. Post-operative cardio-
respiratory and infectious complications may be managed 
conservatively but some often necessitate further surgical 
intervention including AWD, anastomotic leak, enterocu-
taneous fistulae, and IH.

The European hernia society defines IH as ‘any abdomi-
nal wall gap with or without a bulge in the area of postop-
erative scar perceptible or palpable by clinical examina-
tion or imaging’. Despite advancements in techniques for 
abdominal wall closure, the incidence of IH formation fol-
lowing an emergency laparotomy remains over 20% [43]. 
Although the exact aetiology remains unknown, the devel-
opment of these hernias is thought to be multifactorial. 
Patient-related factors (obesity, smoking, malnutrition, 
immuno-suppressants), disease (site of incision, under-
lying pathology, timing, and urgency of procedure), and 
technical factors (poor surgical technique, suture material) 
are all thought to play a role [44–46].

IH can have an adverse impact on a patient’s quality of 
life causing abdominal discomfort and pain. Untreated, 
some patients may develop serious and potentially life-
threating complications like intestinal obstruction, incar-
ceration, or strangulation. Consequently, it is imperative 
to reduce this risk. This includes adopting general peri-
operative measures such as the administration of antibiot-
ics, pain control, optimising respiratory function, reducing 
operative time, and early mobilisation. Technical factors 
are also an important consideration. Currently, there is 
no standardised intervention or procedure to prevent the 
occurrence of IH following an emergency laparotomy. 
Although the advent of laparoscopic surgery has greatly 
reduced the incidence of this occurring [47], a signifi-
cant number of emergency procedures are still performed 
through an open abdominal incision.

The use of slowly absorbable/non-absorbable mono-
filament suture and increasing the ratio of suture length 
to wound length > 4 helps to reduce the incidence of IH 
formation. In randomised trials, the use of small-bite clo-
sure has also been shown to be superior to mass closure 
[18]. Depending on the safety profile, prophylactic mesh 
augmentation (synthetic/biological) may be another strat-
egy as it has shown promising results in elective midline 
laparotomies [21, 48]. In patients undergoing vascular or 
bariatric procedures, the use of prophylactic mesh has 
been shown to reduce IH [49–51]. Prophylactic mesh rein-
forcement during the closure of a temporary stoma also 
reduces the subsequent risk of stoma site IH and surgical 
intervention [25].

Our systematic review and meta-analysis primarily 
assessed the role of prophylactic mesh in reducing the inci-
dence of AWD and IH formation following an emergency 
laparotomy. Mesh use was associated with a significantly 
reduced incidence of IH. However, there was no demon-
strable difference in AWD rates between the two groups. 
Furthermore, there was no significant difference between 
the groups for the measured secondary outcomes (opera-
tive time, SSI rate, haematoma/seroma formation, LOS, 
and grades III–IV Clavien-Dindo complications). There 
was a variable degree of heterogeneity observed between 
the included studies.

A 2019 meta-analysis also assessed the safety and effi-
cacy of prophylactic mesh placement in emergency laparot-
omy [52]. They included two observational studies only that 
were biased due to many confounding factors [27, 28]. Due 
to the limited dataset, the authors were unable to draw any 
meaningful conclusions on the role of prophylactic mesh in 
such settings. Our analysis attempted to address this through 
the inclusion of two recent RCTs and another two retrospec-
tive studies [26, 29–31].

Both observational studies [27, 28] in the aforementioned 
meta-analysis [52] favoured mesh placement in reducing the 
risk of subsequent IH compared to standard closure of a 
laparotomy wound in emergency surgery. Both were simi-
lar in the number of patients included (133 vs. 150) and 
compared mesh with continuous loop PDS (mass) closure. 
However, the type of mesh used (non-absorbable compos-
ite synthetic vs. partially absorbable lightweight large-pore 
synthetic), mesh position (intra-peritoneal vs. on-lay), and 
mesh fixation technique (suture, staples, or combination vs. 
suture and staples) were different. The follow-up period for 
both studies was similar (17 and 16 months respectively). 
This could arguably be regarded as an insufficient timeframe 
to determine the development of complications such as IH. 
Moreover, a recent prospective study [31] concluded the 
overall benefit of fixing a retro-rectus polypropylene mesh 
in preventing AWD. Their 30-day follow-up period did not 
raise any major safety concern about the mesh implanted. 
Also, the recently published retrospective study [26] demon-
strated the benefit of using a synthetic lightweight mesh in 
preventing IH over a minimum of 2-year follow-up period of 
187 patients. The comparison between using a mesh, which 
is fixed by staples + / − stitches and positioned on-lay, and 
conventional closure with a continuous PDS loop suture sup-
ported the safety and efficacy of mesh closure.

The addition of two further randomised studies in our 
meta-analysis was still insufficient to provide a conclusive 
answer to the use of mesh in preventing/reducing the inci-
dence of IH after emergency surgery. A prospective RCT in 
patients undergoing emergency abdominal surgery compar-
ing outcomes after prophylactic intraperitoneal implantation 
of a biological mesh with standard abdominal wall closure 
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was prematurely terminated. Their aim was to study hernia-
free survival following mesh implantation, but the trial was 
ended early due to serious safety concerns and significantly 
more mesh-associated abdominal wall complications requir-
ing re-operation [30]. These included AWD, septic com-
plications, and necrosis of the abdominal wall. The second 
RCT had a primary end-point of the incidence of AWD at 
30 days post-operation [29]. Although the authors did not 
consider IH occurrence in their study, their results supported 
the use of mesh to reduce AWD following emergency lapa-
rotomy. The contradiction in results of both RCTs is thought 
to correlate to the type and potentially position of the mesh 
used, particularly with the remaining variables being rela-
tively comparable. The biologic mesh was introduced for 
its potential superiority to combat septic complications in 
contaminated operative field [53, 54]; however, this has been 
debated by the lack of SSI reduction reported in some stud-
ies [30, 55]. This point is worth investigating, especially 
with the high cost of biologic meshes; meanwhile, macropo-
rous polypropylene meshes represent a cheaper and maybe 
more convenient alternative in contaminated abdomen using 
a specific technique and mesh position [56]. In agreement 
with this, the authors of this RCT attributed the failure of 
their mesh technique to lessen AWD to the properties of 
the acellular porcine mesh as its low foreign body reaction 
and incomplete biodegradability [30]. It remains uncertain 
whether this can be generalised to all other biologic meshes.

Five out of six [26–28, 30, 31] of the included studies in 
this review applied the 1 cm rule for closure of the sheath, 
i.e. both the distance from the stitches to the fascial bor-
der and the gap between any two stiches are 1 cm. Moreo-
ver, the small bites technique (0.5 cm between stiches and 
0.5 cm from the fascial border) was used by Lime et al. [29] 
A multicentre randomised trial which compared small bites 
(0.5 cm) versus large bites (1 cm), concluded that small bites 
technique is superior in preventing incisional hernia [57]. 
Added to that, results from several reports in the literature 
support small bites technique over the traditional closure 
techniques [58, 59].

In keeping with the findings from the previous study, we 
found no significant difference in SSI rates between the mesh 
vs. non-mesh groups. This is important especially at a time 
of heightened public concern surrounding the use of meshes 
in surgery. Moreover, the additional step of mesh fixation did 
not significantly increase total operative time (MD 21 min) 
and there was no significant difference in haematoma/seroma 
formation between the groups.

None of the included studies assessed cosmesis and 
post-operative pain, apart from the latest published study 
[26] that reported absence of chronic pain in both groups. 
Mesh implantation particularly after emergency abdominal 
surgery and in the presence of contamination may be asso-
ciated with chronic infection and enterocutaneous fistulas. 

These may require mesh extraction; however, the reported 
2 cases of chronic mesh infection in one of the studies were 
treated without mesh removal [26]. Only 2 comparative stud-
ies reported on enterocutaneous fistula formation noting a 
comparable rate between the mesh group and conventional 
abdominal wall closure in patients with peritonitis [27, 31].

In this meta-analysis, we attempted to address the safety 
and efficacy of mesh placement during abdominal wall 
closure in emergency laparotomies through the addition 
of four recent studies, including two RCTs [26, 29–31]. In 
particular, we were interested in prevention of short-term 
and long-term wound failure. Despite these new studies, the 
current literature remains insufficient to reliably answer this 
question.

There are many limitations in this analysis, and some have 
been mentioned previously. The dataset remains small and 
not all studies reported on our primary outcome. Four out 
of six of the included studies are retrospective studies which 
leads to high risk of selection bias and significant heteroge-
neity between the included studies. Important differences in 
the degree of peritoneal contamination/soiling in each study 
could have an impact on outcomes. Other important and 
relevant endpoints like wound healing, chronic pain, cosme-
sis, and long-term follow-up are needed to make definitive 
conclusions on the value of mesh placement at the time of 
abdominal wall closure in an emergency setting. Moreover, 
there was significant variation between the studies in terms 
of mesh type, mesh positioning (intra-peritoneal, sub-lay, 
on-lay), and fixation method. Therefore, our conclusion of 
reduced IH rates with the use of mesh in emergency surgery 
remains weak as it draws on three observational studies. Our 
sub-group analysis showed no significant difference in the 
incidence of AWD between the mesh and non-mesh groups. 
Future research should include well-designed RCTs address-
ing these criticised points to establish powerful evidence.

Conclusion

Wound failure (AWD and IH) is a common complica-
tion following a midline laparotomy especially in the 
emergency setting. The existing evidence for the use of 
prophylactic mesh in emergency laparotomy remains het-
erogenous and inconclusive. Although the data suggests 
a reduction in the incidence of IH, further high-quality 
RCTs are required to reliably assess the safety and efficacy 
of meshes in preventing wound failure following emer-
gency laparotomies. These should involve a standard-
ised cohort of patients including comparable underlying 
pathologies, degree of peritoneal contamination/soiling, 
type and location of mesh used, and fixation method(s) to 
draw meaningful conclusions.
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