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Abstract
Background Incisional hernia (IH) is one of the most common sequelae of laparotomy.
Materials and methods We present a double-blind randomized study examining feasibility, safety and incisional hernia rate 
using a prophylactic Bio-A biosynthetic stripe (Gore) in a sub-lay position after midline laparotomy in patients undergoing 
operations in clean-contaminated and contaminated field. One hundred patients who underwent a midline laparotomy of at 
least 10 cm in a clean-contaminated and contaminated field were considered. Patients were divided into two groups: [Group 
A closed in double layer using PDS 0 with WL/SL of 1:4; Group B closure in double layer using PDS 0 and sub-lay posi-
tioning a 3 cm-wide BIO A (Gore) strip extended for the entire length of the incision]. The primary objective of the study 
was to identify IH rate in the two groups at 1- and 2-year follow-up. Secondary objective was to identify any differences in 
the two groups in terms of post-operative pain, morbidity and mortality.
Results Out of a total of 100 patients included in the study, a 2-year follow-up was possible for 47 patients in group A and 45 
in group B. The incidence of IH was 11/47 in group A (22%) and 3/45 in group B (6%) [p < 0.01]. Furthermore, no statisti-
cally significant difference was noted about post-operative morbidity and pain related to the wall closure method.
Conclusions The prophylactic use of a BIO-A biosynthetic stripe (Gore) showed a statistically significant reduction in the 
incisional hernia rate in patients who underwent clean-contaminated and contaminated surgery.

Keywords Incisional hernia · Resorb able mesh · Prophylactic mesh

Introduction

Incisional hernia (IH) is one of the most frequent postopera-
tive complications in abdominal surgery causing significant 
morbidity and even mortality [1, 2]. The risk of develop-
ing an incisional hernia following primary elective mid-
line laparotomy is reported to be between 5 and 20% [3]. 
Risk factors for developing IH are both patient and surgery 
related. Patient factors include diabetes, smoking, obesity, 
chronic corticosteroids’ use and connective tissue disorders, 
included the presence of an abdominal aortic aneurysm [4]. 

Surgery-related factors include type of laparotomy, type of 
surgery, wounds classification, suture material used to close 
the laparotomy and the suture length to wound length (SL/
WL) ratio [5].

In patients carrying aortic abdominal aneurysm and/or 
obesity and/or contaminated wounds, incidence rises up to 
39% [6, 7]. Besides the negative impact of incisional her-
nia regarding the patients’ quality of life, the direct costs of 
hernia repair and indirect cost (sick leave) are an important 
burden for the health care system [8]. Although guidelines 
exist about elective laparotomy closure [9], no recommenda-
tion can be found in scientific literature about emergent lapa-
rotomy closure, especially in contaminated wounds [10, 11].

Several groups started working to find out if a prophylac-
tic mesh placement could decrease incisional hernia occur-
rence. The published papers have been analysed in two sys-
temic reviews [12], concluding that the use of a prophylactic 
non-absorbable mesh could reduce IH rate [13]. On the other 
side, surgeons are mostly reluctant to implant permanent 
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material even in patients undergoing a contaminated ventral 
hernia repair because of the increased risk of postoperative 
infections, bowel adhesions, mesh extrusion and/or erosion, 
fistula formation, seroma development and pain [14, 15].

Recently, a retrospective study by Carbonell et al. inves-
tigated open ventral hernia repairs performed with a poly-
propylene mesh in the retro-rectus position in clean-contam-
inated and contaminated fields reporting a 30-day surgical 
site infection rate of 7.1 and 19.0%, respectively [16]. The 
most appropriate mesh for hernia repair in clean-contami-
nated and contaminated fields is not as clear [17].

Some other authors proposed the implant of biological 
meshes (BM) in contaminated and dirty wounds, but their 
high costs mostly limit their use. Moreover, data about long-
term durability of biologic grafts used in case of complex 
abdominal wall reconstruction are not clearly defined [18]. 
On the other hand, a synthetic rapid absorbable mesh-like 
polyglactin  (Vicryl®) has been used for decades for infected 
IH. However, the recurrence rate following their implanta-
tion was high (> 60% in most reports) [19] and a defini-
tive repair often required a second procedure, responsible 
for prolonged recovery, additional morbidity and costs and 
decreased quality of life [20].

Long-term absorbable synthetic materials, so-called 
biosynthetic meshes (BSM), have recently been proposed 
instead of the biological ones in cases of abdominal wall 
reconstructions in contaminated fields [17]. BSM may, actu-
ally, offer advantages when challenged with bacterial coloni-
zation during complex abdominal wall reconstruction [17].

The GORE BIO-A Tissue Reinforcement is a BSM com-
posed of a bio-absorbable polyglycolide-trimethylene car-
bonate copolymer, which is gradually absorbed by the body.

The aim of the present study was to analyse the feasibility, 
safety and IH rate using a prophylactic sublay biosynthetic 
BIO-A (GORE) mesh in order to prevent incisional hernia 
following midline laparotomy in clean-contaminated and 
contaminated wounds. The study was designed as a double-
blind randomized controlled trial comparing the running 
suture alone to the running suture reinforced with biosyn-
thetic mesh (BIOA) in sub lay position.

Methods

Aim

The aim of the present study was to evaluate the effective-
ness of IH prevention in patients undergoing laparotomy for 
clean-contaminated and contaminated surgery. The classi-
fication of wound contamination was assigned according to 
the likelihood and degree of wound contamination at the 
time of the operation, as stated in the Centre for Disease 
Control and Prevention (CDC) wound classification (Grade 

II–III) [21]. A double-blind, randomized, controlled trial 
will compare the running suture alone versus the running 
suture, reinforced with biosynthetic mesh (BIO-A) in a 
sub lay fashion. The primary outcome will be IH rate at 
6, 12 and 24 months postoperatively. Secondary outcome 
measures will cover relevant postoperative complications 
(Clavien-Dindo) at 30 days and post-operative pain at 1 and 
12 months with VAS score [22].

Study design

The study is a double blinded randomized trial, compar-
ing the widely recommended midline laparotomy closure 
using a running, slowly absorbable suture to closure with 
the aid of a biosynthetic sub-lay mesh (BIO-A) in patients 
undergoing midline laparotomy for clean-contaminated and 
contaminated surgery. From January 2016 to June 2017, 
a series of 100 patients were included. All patients were 
operated in a single surgical Unit, located in Lacco Ameno 
(Naples) at the only Hospital of the island. All patients 
undergoing elective and emergent ‘open’ midline lapa-
rotomy for abdominal surgery in clean-contaminated and 
contaminated fields were included. All patients subscribed 
an informed consent. Authorization was requested from the 
local regional Ethics Committee. Exclusion criteria were 
as follows: age < 18 years; life expectancy < 24 months (as 
estimated by the operating surgeon), pregnancy, immuno-
suppressant therapy within 2 weeks before surgery, clean 
and dirty wounds, wound length < 10 cm. Patients were 
randomized into two groups (Group A, receiving primary 
closure; Group B, receiving mesh supported closure in a 
sub lay fashion). Randomization was obtained just before 
abdominal wall closure through number (1–100) extraction 
by OR nurse (Group A vs Group B). All patients enrolled 
in the study were followed up by sending a letter to their 
General Practitioner. Outpatient clinic controls were done 
by surgeons/surgical residents/GP blinded for the procedure.

Technical details

Group A: primary closure of midline laparotomy

The midline fascia is closed using a double-layer running 
slowly absorbable suture. (PDS, USP 0, Needle HRT30, 
150 cm). Above arcuate line, posterior layer was performed 
suturing peritoneum and posterior rectus sheath; below arcu-
ate line posterior layer was performed suturing peritoneum 
and trasversalis fascia. Anterior layer was performed sutur-
ing anterior rectus sheath. Suture length to wound length 
ratio was 4:1 as recommended (not routinely measured). 
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Subcutaneous tissue and skin are closed according to the 
first surgeon’s preference.

Group B: sub‑lay mesh supported closure

A 4-cm space is created between posterior rectus sheath and 
rectus muscle, widening 2 cm at each side of midline. Both 
posterior rectus sheath edges are sutured using a running 
slowly absorbable suture (PDS 0, USP1, Needle HRT30, 
150 cm, B.). Above arcuate line, posterior layer was per-
formed suturing peritoneum and posterior rectus sheath; 
below arcuate line posterior layer was performed suturing 
peritoneum and Trasversalis fascia. Anterior layer was per-
formed suturing anterior rectus sheath. A suture length to 
wound length ratio of 4:1 is recommended (not routinely 
measured). A 3-cm BIO-A Mesh strip was placed between 
the posterior rectus sheath and the rectus muscle with an 
overlap of 1.5 cm at each side, sutureless. Being maximum 
BIO-A length available on European medical market is 
20 cm, two stripes were designed in laparotomies > 20 cm. 
The midline anterior rectus sheath was closed using a 
running slowly absorbable suture (PDS0, USP1, Needle 
HRT30, 150 cm), covering the mesh. A suture length to 
wound length ratio of 4:1 is recommended (not routinely 
measured). Sub- cutaneous tissue and skin closure was up 
to the surgeon preference.

Endpoints

Primary endpoint was hernia recurrence rate. Patients were 
postoperatively examined at 30 days, 6, 12 and 24 months. 
Both clinical examination and ultrasound imaging were per-
formed in all patients at follow-up. Physicians were blind 
about which Group (A or B) the patients had been placed. 
Incisional hernia was clinically defined as any visible or 
palpable “blowout” in the midline abdominal scar. The 
ultrasonic criteria of incisional hernia were a visible gap 
within the abdominal wall and/or “tissue moving through the 
abdominal wall by Valsalva manoeuvre’’ and/or a detectable 
“blowout’’. Incisional hernia was diagnosed if clinical crite-
ria and/or ultrasound criteria were fulfilled [21]. The study 
was not designed to discriminate single or multiple defects. 
At 6, 12 and 24 months ultrasound imaging was performed 
to examine the midline for all patients with symptomatic or 
asymptomatic or clinically not detectable incisional hernia, 
providing any valuable information about incisional hernia 
onset. Size and location of all ultrasound detected incisional 
hernias were registered, as well as any other patient’s com-
plaint. The study will be completed at 2 years’ follow-up. 
Secondary endpoints included incidence of wound events. 
Wound events were classified as surgical site infections 
according to CDC criteria (superficial, deep or organ space) 
[23]. Surgical site events were reported according to the 

Ventral Hernia Working Group definitions. Actions for 
wound events were categorized as follows: antibiotics only, 
bedside wound interventions, percutaneous manoeuvres 
or surgical debridement. Postoperative pain was recorded 
according to visual analogue scale (VAS) from 0 to 10 [24]. 
VAS score was measured at 1 and 6, 12 months.

Statistical analysis

Variables’ description and statistical analysis were per-
formed using the Statistical Package for the Social Sciences 
(SPSS) program (version 18.0 for Windows). Quantitative 
variables were expressed as mean and standard deviation; 
categorical variables as absolute numbers and percentages. 
The intention-to-treat analysis included all randomized 
patients. Statistical analysis of quantitative variables for 
independent groups was performed using the Student t-par-
ametric test or the nonparametric Mann–Whitney U test. 
Proportions were compared with the Chi-square test. The 
identification of IH during the follow-up was analysed using 
the Kaplan–Meier estimation method and the log-rank test. 
Statistical significance was set at p < 0.05.

Results

From January 2016 to July 2017, a total of 100 patients 
were randomly allocated as follows: 50 patients to Group A 
(without mesh) and 50 patients to Group B (with mesh). All 
patients received the planned procedure. Pre-operative and 
operative data are reported in Tables 1 and 2. There were no 
statistically significant differences in terms of age, sex, CDC 
class, length of laparotomy and comorbidity in two Groups. 
Early results were obtained at 1-year follow-up. One patient 
in Group A and one patient in Group B missed consultation 
or did not want to be re-examined. Three patients were re-
operated for complications not related to abdominal wall 
closure (1 in both Groups for abscess, 1 for anastomotic 
leak in Group B). In Group B, access to the abdominal cav-
ity was not impaired by the mesh. One patient of Group B 
died before the first-year follow-up for cardiac arrhythmia. 
These patients were excluded. Ninety-five patients attended 
the 1-year follow-up consultation (Group A = 48, Group 
B = 47), undergoing both clinical examination and abdomi-
nal wall ultrasound.

Ninety-two patients attended the 2-year follow-up con-
sultation (Group A = 47, Group B = 45), undergoing both 
clinical examination and abdominal wall ultrasound.

Primary endpoint results are summarized in Table 3. 
Incidence of IH in the two Groups (A vs B) was signifi-
cantly different (p < 0.05) at 6, 12 and 24 months (12% vs 
2%, 20% vs 6%, 22% vs 6%). At 12 months, 10 patients 
in group A developed a IH, in 7/10 of cases (70%) it was 
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diagnosed by clinical examination only and in 3/10 (30%) of 
cases with US support. In group B 3 patients developed IH 
at 12 months and it was clinically evident in one case (33%) 
and diagnosed with US support in the other two cases (66%). 
At 2-year follow-up, all patients  in group A diagnosed 
with IH showed a clinically evident bulging, while clinically 
detectable hernia was present in two out of three patients 
(66%) in group B.

Results regarding morbidity and mortality at 6 weeks 
after surgery are reported in Table 4. There were no sta-
tistically significant differences in both Groups (A vs B) in 
terms of seroma (6% vs 4%), hematoma (4% vs 2%) and 
superficial (4% vs 4%) and deep infections (2% vs 2%). In 

Table 1  Preoperative data Group A (n = 50) Group B (n = 50) p

Sex, male–female (%) 36–62 (48%) 41–59 (52%) > 0.05
Age, mean (range), years 56 (22–86) 58 (29–88) > 0.05
BMI, mean (range), kg/m2 27 (18–38) 28 (17–35) > 0.05
Active smoking, n (%) 11 (22%) 13 (26%) > 0.05
Diabetes, n (%) 9 (18%) 8 (16%) > 0.05
Cardiac disease, n (%) 11 (22%) 13 (26%) > 0.05
COPD, n (%) 11 (22%) 15 (30%) > 0.05
Previous radiotherapy or chemotherapy, n (%) 3 (6%) 2 (4%) > 0.05
Previous abdominal operations, n (%) 2 (4%) 8 (16%) > 0.05
Other abdominal hernias, n (%) 4(8%) 2 (4%) > 0.05
CCS chronic use, n (%) 2 (4%) 1 (2%) > 0.05
Length of laparotomy, mean (range) cm 26 (18–27) 25 (20–29) > 0.05

Table 2  Peri-operative 
outcomes

Group A Group B p

Clean-contaminated wound (CDC class II), n (%) 30 (60) 28 (56) p > 0.05
Contaminated wound (CDC class III), n (%) 20 (40) 22 (44) p > 0.05
Length of laparotomy, mean (range), cm 26 (18–27) 25 (20–29) p > 0.05
Operation time (for abdominal wall closure), mean 

(range), min
14 (8–18) 22 (14–27) p > 0.05

Emergency surgery, n (%) 22 (44) 31 (62) p < 0.05

Table 3  Incidence of incisional hernia (IH) at 6, 12 and 24  months 
follow-up, found either by clinical exam or ultrasounds (US)

Group A Group B p

IH (6 months), n (%) 6/50 (12%) 1/50 (2%) p < 0.05
IH (12 months), n (%) 10/49 (20%) 3/48 (6%) p < 0.05
IH (24 months), n (%) 11/47 (22%) 3/45 (6%) p < 0.05
Among those patients with IH
 Clinical IH (12 months), n (%) 7/10 (70%) 1/3 (33%) p < 0.05
 US IH (12 months), n (%) 3/10 (33%) 2/3 (66%) p < 0.05
 Clinical IH (24 months), n (%) 11/11 (100%) 2/3 (66%) p < 0.05
 US IH (24 months), n (%) 0/11 (0%) 1/3 (33%) p < 0.05

Table 4  Postoperative wound 
events and surgical site 
infections

Group A (50) Group B (50) p

Seroma, n (%) 3 (6) 2 (4) > 0.05
Hematoma, n (%) 2 (4) 1 (2) > 0.05
Superficial incisional infections, n (%) 2 (4) 2 (4) > 0.05
Deep incisional infections, n (%) 1 (2) 1 (2) > 0.05
Wound dehiscence, n (%) 0 (0) 0 (0) > 0.05
Blood transfusion, n (%) 6 (12) 4 (8) > 0.05
Re-operation (within 30 days), n (%) 2 (4) 2 (4) > 0.05
Death (30-day mortality), n (%) 0 (0) 0 (0) > 0.05
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Group B, no mesh had to be removed during follow-up. In 
both groups, patients complained of marginal postoperative 
pain after 6 weeks (VAS in Group A 1.1 vs 1.2 in Group 
B) and 1 year (VAS in Group A 0.22 vs. 0.24 in Group B). 
During the study period, 5 patients (3 of group A and 2 of 
group B with additional mesh) had to be re-operated for 
several reasons after 12 months follow-up. In these patients 
no differences about were found in adhesions. At 24 months 
follow-up, no patients in both Groups underwent surgery for 
IH because patients will.

Discussion

The first outcome of this double-blind randomized study was 
the incidence of IH. Early results after 12 months showed 
statistically significant differences between two groups. 
Group B with mesh had a lesser rate of IH than Group A 
(6% vs 20%). Furthermore, IH was detected not only by 
clinical examination but also by ultrasound, for the known 
increased sensitivity of ultrasound compared to clinical 
examination to detect mostly asymptomatic hernias [25], so 
in the present study, clinical suspected hernias were always 
verified by ultrasound. The clinical diagnosis in the first year 
of follow-up showed an underestimation of incisional hernia 
cases compared to the clinical/ultrasonography combination, 
which we believe must be taken into account. At 2-year fol-
low-up the incisional hernia cases were all clinically evident 
in group A, 2/3 in group B.

Data from our study show no significant differences in 
postoperative mortality and morbidity between two groups. 
No higher infection rate, seroma and/or hematoma within 
the first 6 weeks postoperatively was found between rein-
forcement with prophylactic and control group. The two 
cases of deep infections (1 in Group A and 1 in Group B) 
were managed with antibiotic therapy alone. The incidence 
of mesh infection in the present study was lower than the 
rates of mesh infection reported for mesh implantation in 
ventral hernia repair with different material and mesh posi-
tions [26, 27]. Furthermore, the implant of the BIOA-stripe 
was minimally time-consuming and no special equipment 
was required. No adverse events during mesh implantation 
such as bowel lesion were reported. Longer operation times 
for prophylactic mesh implantation were reported in other 
studies using a sub-lay-technique [28], being, anyway, sig-
nificantly different just in one of them [13]. A trend towards 
increased chronic pain after mesh implantation has been 
reported in the past [29]. However, in the present study, 
no difference in postoperative pain was measured between 
Groups A and B at 6 weeks and 1 year postoperatively 
using VAS. The cost issue of a prophylactic mesh is the 
last point of debate. Whilst biosynthetic meshes are not as 

expensive as their biological counterparts, they do represent 
an increased cost over primary suture closure.

Incisional hernia (IH) is a common complication follow-
ing laparotomy, affecting 5–20% of midline laparotomies [3, 
30]. Complications include bowel obstruction, strangulation, 
and perforation sometimes necessitating emergency surgery. 
Even in the absence of these severe complications, IH has 
a negative impact on quality of life and, when repair is pos-
sible, recurrence rates are high, up to 22% with mesh repair 
[31]. If risk factors for IH development are primary patient 
related, abdominal wall closure technique has a consider-
able weight [5]. The European Hernia Society published 
guidelines about abdominal wall incisions closure [32] in 
2015. The closure of elective midline incisions using a sin-
gle running suture technique and avoiding rapidly absorb-
able sutures is strongly recommended. In the same paper, 
the use of a slowly absorbable monofilament suture in a 
single-layer aponeurotic closure technique without sepa-
rately closing the peritoneum is also suggested. As well, 
the same guidelines recommend the ‘small bite technique’ 
with a suture to wound length (SL/WL) ratio of at least 4:1. 
Regardless these technical recommendations, incidence of 
Incisional Hernia remains high, mostly increased in obesity/
vascular/ostomy surgery. These latter categories of patients 
might benefit from prophylactic mesh reinforcement of the 
abdominal wall, significantly decreasing the incidence of IH 
as reported in several papers and guidelines. The results of 
the “PRIMA” trial [33] showed a significant reduction of IH 
rate using a permanent mesh reinforcement. Meta-analyses 
[34] also found significant decrease of IH rate following 
prophylactic mesh placement. Timmermans et al. [35] also 
reported same results using a prophylactic mesh; however, 
its routine use could not be recommended due to insufficient 
data about mesh-related complication rate. In the present 
study, we focused our attention on clean-contaminated and 
contaminated wounds (Grade II/III of CDC) as a risk fac-
tor for IH rate; surgeons actually are reluctant to implant a 
permanent synthetic mesh in a so thorny situation. Some 
Authors report that the grade according to CDC is the main 
risk factor to develop a wound infection. Several reports 
[1–3] stressed how bacteria inherently colonize all surgical 
wounds, but not all such contaminations lead to infection. In 
clean-contaminated, contaminated and dirty surgical proce-
dures, the polymicrobial aerobic and anaerobic flora closely 
resemble the normal endogenous microflora of gastrointes-
tinal (GI) tract, being the most frequently pathogens found. 
The contaminating pathogens in GI surgery include gram-
negative bacilli (e.g. Escherichia coli) and gram-positive 
microbes, such as enterococci and anaerobic organisms. A 
classification scheme has been proposed in several studies 
to predict the probability of a wound to become infected 
[36, 37]. Besides, Gilson et al. showed how wound infec-
tions are the most important single factor for IH occurrence 
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[8]. Riou et al. found that Grade II/III is a significant risk 
factor for IH [36], while Cohen et al. [38] showed how a 
bowel resection influenced a wound dehiscence and so the 
IH rate. Carbonell et al. [16] reported primary outcomes 
of surgical site infection, surgical site occurrence, need for 
mesh removal and hernia recurrence in 100 patients with 
II–III CDC class wounds undergoing ventral hernia repair 
with retro-rectus mesh placement. The overall incidence of 
surgical site occurrence was 31%, higher in the contaminated 
than in the clean-contaminated cases. The 30-day surgical 
site infection rate was 14%. Mesh removal was required in 
four patients. Some evidence suggests that the use of foreign 
materials, like prosthetic meshes, could decrease the infec-
tion threshold. With this in mind, the possibility of mesh 
infection, potentially resulting in readmissions, reoperations, 
mesh explant and, eventually, hernia recurrence, represents a 
major warning to mesh placement after clean-contaminated 
and contaminated surgery [38]. Data from the National Sur-
gical Quality Improvement Program (NSQIP) on 33,832 
patients with ventral hernia repair using mesh in clean-
contaminated and contaminated surgical fields compared to 
clean cases showed a significantly higher odds ratio (OR) 
of having one or more postoperative occurrences with OR 
3.56 [3.25–3.89] and 5.05 [1.78–12.41], respectively [37]. 
There was a significantly increased OR for superficial surgi-
cal site infections (SSI) (OR 2.53), deep SSI (OR 3.09) and 
wound disruption (OR 4.41) for clean-contaminated cases 
compared to clean cases [36].

Biologic mesh is often recommended in a contaminated 
setting. The use of biologic mesh has, anyway, not proven to 
be superior to permanent synthetic mesh in resisting infec-
tion [7, 20, 21]. In long-term analysis, recurrence rates after 
biologic mesh repair are significantly greater than most 
series using synthetic mesh [38] although reported results 
are highly variable. The systematic review by Atema et al. 
showed no benefit of biologic over synthetic mesh for repair 
of potentially contaminated hernias with comparable surgi-
cal site complication rates [38]. Overall surgical complica-
tion rate was 50% and mesh removal rate was 1% [38]. The 
systematic review by Cross et al. [39] comprised 16 studies 
with 554 patients with contaminated surgical fields. The 
overall infection rate was 25%. The authors concluded that 
caution should be used when using biologic mesh products 
in infected fields, because there is a paucity of controlled 
studies and none of the meshes have US Food and Drug 
Administration approval for their use in infected fields [39]. 
However, the prophylactic use of biological mesh is not yet 
recommended. An alternative to biologic mesh in clean-con-
taminated and contaminated ventral hernia repairs is absorb-
able synthetic meshes. In the present study, we used a BIO 
A (GORE) mesh: the prospective advantages of lower costs 
versus biological mesh, informed consent in certain religious 
or cultural groups, and ability to be iterative in generational 

improvements in mesh constructs based on outcome stud-
ies comparing allogeneic or xenogeneic mesh makes its use 
very appealing [17]. The location of the mesh is another 
matter of debate. Whereas some authors promote the use of 
the mesh in pre-fascial situation (onlay), others support the 
retro-muscular, pre-peritoneal or even intraperitoneal space 
[8, 10, 12]. Although a retro-muscular dissection is needed 
as in a Rives procedure for ventral hernia repair, we chose 
the sub-lay position because the surgical technique is quite 
more common and much simpler to perform. Just to be clear, 
in a previous RCT on obesity we decided to put the mesh 
retro-muscularly resulting, anyway, in a lower incidence of 
ventral hernia [15]. The mean time of the procedure was 
increased of an average time of 17 min in our series, with 
no added morbidity.

Hobart et al. (2017) during “International Symposium 
on Prevention of Incisional Hernias Analysis of the USA” 
showed that approximately 1.9 million patients underwent 
open surgery in 2013, and this population exhibited a rel-
evant and substantial comorbidity burden as evidenced by 
the high prevalence of obesity, pulmonary disease and dia-
betes. Based on a simple calculation, approximately 600,000 
patients per year undergoing open surgery are at a markedly 
increased risk of developing an incisional hernia. Fischer 
et al. [40] conducted a cost analysis study: they found the 
use of a prophylactic mesh after laparotomy to be more cost 
effective. Our study has several limitations reported as fol-
lows. The wound length was not measured if > 10 cm, poten-
tially influencing main and secondary outcomes. Another 
source of potential bias could be the inclusion of both elec-
tive and emergency cases.

Conclusion

Prophylactic strip mesh reinforcement of midline abdomi-
nal wall, using bio-absorbable (BIO-A) mesh in the retro-
muscular position at the time of laparotomy, is safe. The 
effects of stripe of BIO A may be effective to reduce the 
incidence of IH, although longer term follow-up is required. 
Because of its structure, the BioA support results relatively 
easy to implant with very few stiches, or even, no suture to 
host tissue following its placement. These features, together 
with infection resistance and in 6/7 months’ complete reab-
sorbtion, make the BioA Gore tissue reinforcement a very 
appealing product for a prophylactic purpose in clean-con-
taminated and contaminated fields. The production of a dedi-
cated strip by the company (GORE) could lower the costs 
of the product and make it even easier to use this mesh for a 
prophylactic purpose. The present paper could contribute to 
the literature in the field demonstrating the safety of BIO-A 
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mesh use in contaminated fields and its effectiveness in IH 
prevention if used prophylactically.
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