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Abstract: Introduction: Ventral hernia repair is among the most common surgical operations performed worldwide and the
two operative techniques most frequently used in case of ventral hernia are the onlay and sublay repair. However, it remains
unclear which technique is superior. The aim of this study was to compare the outcome of the onlay versus sublay mesh repair for
ventral hernia. Patients and Methods: A total of 200 patients with paraumbilical, epigastric and supraumbilical incisional hernias
were divided into main two groups; A; onlay mesh repair and B; sublay mesh repair. End Points:The primary end point of the
study was recurrence of the hernia, defined as a clinically detectable characteristic swelling and diagnosed by the two authors.
The secondary end points were operative time, drainage time, seroma formation and purulent wound infection. Results: The
mean operative time for onlay repair was 67.04 ± 13.19 minutes while in sublay group was 93.26 ± 24.94 minutes ranged from 60
to 140 minutes. As regard the drainage time, the mean total time in days was 7.47 ± 1.7 days in onlay repair while in sublay group
was 4.5 ± 1.1 days. Seroma formation after suction drain removal was observed in 6% patients in group A and in 2% in group B.
Purulent wound infection was observed in 8% and 4% patients in group A and B respectively treated with dressing and proper
antibiotic according to culture tests. Disease recurrence was observed in 8 % and 3 % patients of group A and B respectively.
Conclusion: Sublay mesh repair is a good alternative to onlay mesh repair that may be applicable to all forms of ventral hernia.
The mesh related overall complication rate is low such as drainage time, seroma formation and wound infection as well as the
low recurrence rate. The authors concluded for trials on sublay mesh repair with a large number of cases and a longer period of
follow-up.
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1. Introduction
Ventral hernia such as para-umbilical and epigastric hernias
are among the most common surgical problems as well as the
most common surgical operations performed worldwide [ 1].
The incidence of post-operative wound infection and
wound-related complications due to mesh repair aimed at
continuing research into the optimal method of treatment of
these hernias [2,3]. The two operative techniques most
frequently used in case of ventral hernia are the onlay and
sublay repair. However, it remains unclear which technique is
superior [4]. According to some researchers, the sublay
technique has proven much more effective than the onlay with
low recurrence rates and minimum rates of complications
[5,6]. Among its disadvantages are the complexity of the
surgery, longer duration of surgery and likely persistence of
chronic abdominal pain [5]. The aim of this study was to
compare the outcome of the onlay versus sublay mesh repair

for ventral hernia.

2. Patients and Methods
2.1. Patients
A total of 200 patients with paraumbilical, epigastric and
supraumbilical incisional hernias were enrolled to the present
study with the period from April 2002 to November 2009.
Patients were divided into main two groups; A and B. Group A
patients were subjected to onlay mesh repair and Group B
patients were subjected to sublay mesh repair. The age of
Group A patients ranged between 32 and 60 years with the
mean as 46.38±10.58 while in group B was 47.16± 10.4.
Patients with infraumbilical incisional hernias or those
presented with strangulation were excluded from the study.
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2.2. Randomization
Randomization was performed prior to study
commencement as follows: Opaque envelopes were numbered
sequentially from 1 to 200. A computer-generated table of
random numbers was used for group assignment; if the last
digit of the random number was from 0 to 4, assignment was
to Group A (onlay mesh repair), and if the last digit was from 5
to 9, assignment was to Group B (sublay mesh repair).The
assignments were then placed into the opaque envelopes and
the envelopes sealed. As eligible participants were entered
into the trial, these envelopes were opened in sequential order
to give each patient his or her random group assignment. The
envelopes were opened by the operating surgeon after patient
consent and just prior to surgery.
2.3. Surgical Teams & Study Sites
Operations were performed in Port-Fouad general hospital,
Port-Fouad, Port-Said, Egypt and in department of general and
gastroenterology surgery, Crimean medical academy named
after S.I. Georgievsky, Crimean federal university named after
V. I. Vernadsk, Russia.
2.4. Ethical Consideration
Written consents were obtained from all patients before the
study. The steps of both operative interferences were
explained to all patients. The local ethics committee had
approved all operative procedures. Ethical approval for this
study was granted by the ethical review committee under
supervision of the general director of Port-Fouad general
hospital, Port-Fouad, Port-Said, Egypt.
2.5. End Points
The primary end point of the study was recurrence of the
hernia, defined as a clinically detectable characteristic
swelling and diagnosed by the two authors. The secondary end
points were operative time, drainage time, seroma formation
and purulent wound infection.
2.6. Statistical Analysis
The statistical tests were run on acompatible personal
computer using the Statistical Package for Social Scientists
(SPSS) for windows 15. The values were expressed as means
± standard errors of deviation. The mean values of the groups
were compared by one-way analysis of variance (ANOVA)
and paired comparisons of the groups were done using the
paired student t test. P<0.05 was considered significant.
2.7. Operative Technique
A. Onlay mesh repair
The onlay repair was done under general anaesthesia with
skin incision over the bulge or the defect. Using blunt
dissection, both the rectus sheath and the defect containing the
hernia contents were identified. The hernia sac was clearly
dissected and the contents were removed and the margins of

the defect were held by Kocher forceps. The sac was dealt
with and its contents were reduced into the abdominal cavity.
With non-absorbable suture, the defect in the linea alba was
closed and a proline mesh of adequate size was placed on the
rectus sheath and fixed with stitches. Hemostasis was
secured and wound was closed over a suction drain. A dose of
broad-spectrum antibiotic was given prior to anaesthesia [1].
B. Sublay mesh repair
The principles of the preperitoneal or sublay mesh repair
included two main steps; mesh placement deep to the recti
muscles and mesh extension well beyond the hernia defect.
After the sac was being dissected and delineated, the defect is
opened and the preperitoneal plane is created between the
posterior rectus sheath and the rectus muscle for the placement
of the mesh. The posterior rectus sheath along with the
peritoneum is closed with zero prolenesuture. A proline mesh
tailored to the size is placed in the already created plane
behind the recti. The mesh is secured with few interrupted 2/0
polypropylene sutures. A suction drain is placed over the mesh.
The anterior rectus sheath is closed with continuous 1/0
polypropylene sutures. Another drain is placed in the
subcutaneous plane and the skin closed. Drains were removed
when drainage was less than 20 ml in 24 hours. All the patients
were given 1gm 3rd generation cephalosporin antibiotic
preoperatively at the time of induction and continued till the
5th postoperative day twice daily. The hospital stay of the
patients was also recorded down[7].

3. Results
There was no statistical difference between both groups
regarding their demographic data such as age, sex, special
habits and body mass index [BMI] as shown in table1.
Table 1. Showing subdivision of both groups regarding age and body mass
index.

Age
Sex
BMI

Age < 50{32-----49}
Age>50{50-----62}
Male
Female
BMI < 25{22---24.9}
BMI < 30{25---29.9}
BMI > 30{30---34.9}

GroupA
N = 58
N = 42
N = 48
N = 52
N = 26
N = 44
N = 30

GroupB
N = 56
N = 44
N = 50
N = 50
N = 22
N = 50
N = 28

Pvalue
P≥0.05
P≥0.05
P≥0.05

The mean operative time for onlay repair was
67.04±13.19minutes ranged from 45 to 90 minutes while in
sublay group was 93.26±24.94 minutes ranged from 60 to140
minutes {P≤0.0001}.
As regard the drainage time, the mean total time in days was
7.47±1.7 days {ranged from5-10 days} in onlay repair while
in sublay group was 4.5±1.1 days {ranged from 3-6 days}
with significant distribution; {P≤0.0001}.
Seroma formation after suction drain removal was observed
in 6 patients in group A that necessitated frequent aspiration
under antiseptic techniques until complete evacuation of the
formed seroma. In group B, only two patients developed
seroma diagnosed by the aid of ultrasonographic imaging and
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treated conservatively.
Purulent wound infection was observed in 8 and 4 patients
in group A and B respectively treated with dressing and proper
antibiotic according to culture tests.
Disease recurrence was observed in 8 {8%} and 3{3%}
patients of group A and B respectively all over the follow up
period with insignificant distribution;{P≥0.05}.

Graph 1. Showed recurrence, seroma formation and wound infection in both
groups.

4. Discussion
Repair of ventral hernia is an ongoing challenge in surgical
practice and a wide spectrum of surgical techniques have been
developed ranging from direct suture techniques to the use of
various types of mesh to close the defect and strengthen the
musculofascial tissues to avoid recurrence [8]. Mesh
placement in the preperitoneal, retro muscular sublay position
with overlapping the hernia defect in all directions was
introduced in the late 1980s [9]. The refinement of sublay
technique decreased the recurrence rates and gave better
outcome making it to be declared the standard of care of
ventral hernias [9,10].
In previous studies, the mean operative time was longer in
sublay than onlay techniques due to the time consumed to
create the preperitoneal tunnel [9,10,11]. Our data came in
agreement with these reported studies as the operative time in
sublay group patients was much longer in the onlay technique.
The time in days consumed to completely drain the discharge
resulting from other surgical consequences was significantly
longer in onlay than sublay techniques. In agreement with our
data, other studies of same interest reported same significant
distribution between the onlay and sublay maneuvers
[8,11,12].
Seroma formation is a common complication after repair of
abdominal wall hernia, which can lead to significant
morbidity [13]. In previous studies, the rate of seroma
formation in sublay repair is much less than in onlay repair
with statistical significant distribution [8,11,12,14,15]. Our
data came in concordance with those reported according to the
previous studies. The incidence of seroma formation is highest
following onlay procedures as during anonlay procedure, not
only are many blood vessels transected during the required
wide mobilization of subcutaneous tissue flaps, but also the
insertion of foreign material temporarily establishes an
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effective barrier between the circulatory system of the
subcutaneous tissues and that of the deeper parietal layers [16].
In sublay repair, the retromuscular space is an already existing
anatomical plane, requiring no dissection, and the bare
posterior surface of the of the rectus muscles is rich in
lymphatic is capable to absorb any collecting seroma [17].
Onlay technique is associated with a higher rate of wound
infection that remains one of the most common complications
of this technique [11,15,17] with reported incidence rate
ranging between 6-12% [17,18]. In the present study, we
ported lower incidence of wound infection in sublay group
patients when compared with onlay group but still with
insignificant distribution. Milad and his colleagues reported
that the retromuscular plane is highly vascular and helps
preventing infection, and if any infection occurs in the
subcutaneous plane, it will not affect the mesh, as the mesh is
retromuscular in a deeper plane [19].
Hernia recurrence is a distressing event to patient and
embarrassing to surgeons and tension free mesh repair is an
ideal technique which has decreased the incidence of
recurrence [15]. The location of the reinforcement appears to
influence outcomes. Underlay or retrorectus mesh placement
is associated with lower recurrence rates [20]. The high
incidence of recurrence of about 30-50% after anatomical
repair and 1.5-10% following prosthetic mesh repairs was
reported in literatures [11,21,22]. Many studies of same
interest compared the recurrence rate in onlay versus sublay
repair and found higher incidence in case of onlay maneuver
[7,8,11,22]. The authors in the present study reported
incidence of recurrence in both techniques comparable with
those concluded in the previous works. Some researchers
reported zero recurrence for sublay techniques and owed this
reduced rate of recurrence as a result of the short follow up
periods [11,15,23-25].

5. Conclusion
Sublay mesh repair is a good alternative to onlay mesh
repair that may be applicable to all forms of ventral hernia.
The mesh related overall complication rate is low such as
drainage time, seroma formation and wound infection as well
as the low recurrence rate. The authors concluded for trials on
sublay mesh repair with a large number of cases and a longer
period of follow-up.
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