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Abstract

Ventral abdominal hernias are common surgical conditions which can be presented as emergency and elective cases. The
repairs of ventral hernias have always been a big challenge to the surgeons. Mesh hernioplasty was considered as a golden
choice to prevent or minimize incidence of recurrence but the question is where the surgeons should put the mesh sublay or
onlay? This research aims to compare onlay versus sublay technique in ventral hernia repair in term of procedure and outcome.
This study was conducted at surgical unit of Al-Imam Al-Hussein medical city. It is a prospective study of (120) patients
submitted for ventral hernias repair. We collect our cases in one year from (1st January 2015 to 1st January 2016) and follow
up continue until (January 2017). Sixty patients were managed by onlay (group A) mesh repair and 60 patients were managed
by sublay (group B) mesh repair. Data collected in both groups was made with regards to operation time, placement and
duration needed for drain removal, wound infection, and recurrence rate. Follow up every three month for 24 months was
done. Data were analyzed using SPSS 18.0 software with, Fisher’s exact test as appropriate; p < 0 .05 was considered to be
statistically significant. The research outcomes, in sublay group Seroma formation was found in two patients (3.33%) while
12(20%) in onlay group. Wound infection was found in one patient (1.66%) in sublay group while 6(10%) in onlay group. No
septic mesh was removed in sublay while one mesh was removed in onlay type. In onlay group recurrence was found in 4
patients (6.66%) while there is no recurrence in the sublay group. In conclusion sublay mesh hernioplasty is a better alternative

to onlay mesh hernioplasty for all forms of ventral hernia cases.
Key words:-Sublay, Onlay, Mesh Repair, Ventral Hernia, Umbilical hernia.

INTRODUCTION:

A ventral hernia is defined as a protrusion through the
anterior abdominal wall fascia. These defects can be
categorized as spontaneous, congenital or acquired or by
their location on the abdominal wall to the epigastric
hernias occur from the xiphoid process to the umbilicus,
umbilical hernias occur at the umbilicus, paraumbilical and
hypogastria hernias which are least common spontaneous
hernias that occur below the umbilicus in the midline.
Acquired hernias typically occur after surgical incisions
and are therefore termed incisional hernias. Although not a
true hernia, diastasis recti can present as a midline bulge. In
this condition, the linea Alba is stretched, resulting in
bulging at the medial margins of the rectus muscles.
Abdominal wall diastasis can occur at other sites in
addition to the midline. There is no facial ring or hernia
sac, and unless it is significantly symptomatic, surgical
correction is avoided.

Based on national operative statistics, incisional hernias
account for 15% to 20% of all abdominal wall hernias;
umbilical and Epigastric hernias constitute 10% of hernias.
Incisional hernias are twice as common in women as in
men. There is no conclusive evidence demonstrating that
the type of suture at the primary operation affects hernia
formation [1]. Patient-related factors linked to ventral
hernia formation include obesity, older age, male gender,
sleep apnea, emphysema, and prostatism. It has been
proposed that the same factors associated with destruction
of the collagen in the lung result in poor wound healing,
with increased hernia formation. Wound infection has been
linked to hernia formation. The use of a suture to wound
length ratio of 4: 1 has been shown to significantly reduce
incisional hernia formation compared with the 1-cm bites

and 1-cm advancement suturing
employed by most surgeons [2].

Whether the type of initial abdominal incision influences
the incisional hernia rate remains controversial. As noted,
the incidence of ventral herniation after midline laparotomy
ranges from 3% to 20% and doubles if the operation is
associated with a surgical site infection. A meta-analysis of
11 studies examining the incidence of ventral hernia
formation after various types of abdominal incisions has
concluded that the risk is 10.5% for midline, 7.5% for
transverse, and 2.5% for Para median incisions [3]. A
recently published prospective randomized trial has
reported no difference in hernia formation in comparing
midline versus transverse incisions after 1 year but noted a
higher wound infection rate in the transverse incisions [4].
Given the likely similar rates of incisional hernia formation
after transverse and midline incisions, the surgeon should
plan the incision on the basis of the operative exposure
desired to complete the procedure safely. Few data are
available about the natural history of untreated ventral
hernias. As noted, asymptomatic or minimally symptomatic
inguinal hernias purposely observed during 2 years have a
low incidence of complications [5].Whether this paradigm
applies for asymptomatic ventral or incisional hernias is
unclear. Because there is no prospective cohort available to
determine the natural history of untreated ventral hernias,
most surgeons recommend that these hernias be repaired
when discovered. The concept of “metastatic emphysema”
that is the same processes that break down pulmonary
tissue disturb normal fascia, was introduced by Dr.
Raymond Read and appears to be well founded [6].
Incisional hernias are unique in that they are the only
abdominal wall hernias that are considered to be iatrogenic.

technique typically

1313



Ali Hussein Al-Tai /J. Pharm. Sci. & Res. Vol. 11(4), 2019, 1313-1318

It is one of the more common complications of abdominal
surgical procedures and is a significant source of morbidity
and loss of time from productive employment.

Successful repair of ventral hernias involve detailed
understanding of anatomy regarding anterior abdominal
wall and all its involved layers. The medial extension of the
external oblique aponeurosis forms the anterior layer of the
rectus sheath. At the midline, the two anterior rectus
sheaths form the tendinous linea Alba. On either side of the
linea Alba are the rectus abdominis muscles, whose fibers
are directed longitudinally and run the length of the anterior
abdominal wall. Below each rectus muscle lies the
posterior layer of the rectus sheath, which also contributes
to the linea Alba. Another important anatomic structure of
the anterior abdominal wall is the arcuate line, which is
located 3 to 6 cm below the umbilicus. The arcuate line
delineates the point below which the posterior rectus sheath
is absent. Above the arcuate line, the aponeurosis of the
internal oblique muscle contributes to the anterior and
posterior rectus sheaths, and the aponeurosis of the
transversus abdominis muscle passes posterior to the rectus
muscle to form the posterior rectus sheath. Below the
arcuate line, the internal oblique and transverses abdominis
aponeurosis pass completely anterior to the rectus muscle.
The posterior rectus sheath below the arcuate line is
composed of the transversalis fascia and peritoneum only.

Operative management of ventral hernias
For many years, the repair of ventral hernias was associated
with a high recurrence rate. In more recent years, the
introduction of synthetic prosthetic materials has provided
the opportunity to perform a tension free repair, thereby
reducing the rate of recurrence [7, 10].
Indications of surgery:-

1- Pain and discomfort.

2- Large hernial sac with small openings.

3- A history of recurrent attacks of subacute

obstruction, incarceration and irreducibility.
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4- For cosmetic reasons for a large and unsightly
hernia.

Several procedures have been described for hernia repair
and hernioplasty, with tension free mesh placement being
vastly practiced in surgery [11]. Ventral hernia repair is
among the most frequently performed surgical operation
globally and the two operative techniques most frequently
used in cases of ventral hernia are the onlay and sublay
repair [12]. Although, it remains uncertain as to which
repair technique has shown to be more successful
[13].Successful repair of abdominal hernias involves
detailed understanding of anatomy regarding the anterior
abdominal wall and all its involved layers [14]. Originally,
high density mesh was introduced with onlay Mesh
hernioplasty techniques followed by the introduction of
mesh in sublay position which doesn’t necessitate the need
for suturing the mesh at the edges of the defect [15].
Mesh position in open ventral hernial repair
There are numerous options for mesh placement in ventral
hernias as shown in Figure [1]. Only (Overlay) repair
places the mesh on the anterior fascia, which typically
involves dissection of flaps and primary closure of the
fascia below the mesh. Inlay repair places the mesh in the
hernia defect and secures the mesh circumferentially to the
edges of the fascia. Sublay repair refers to Retrorectus or
preperitoneal mesh placement. It is also commonly referred
to as a Rives-Stoppa or retro-muscular repair. Finally,
Underlay repair is when mesh is placed in the intra-
peritoneal position and secured to the anterior abdominal
wall [16]. The underlay is also referred to as an open
intraperitoneal onlay mesh (IPOM). In the laparoscopic
literature an IPOM refers to an intraperitoneal mesh
position which is equivalent to an underlay mesh position.
Holihan performed an exhaustive meta-analysis of 21
available trials with almost 6000 patients comparing the
above different mesh positions [16].

_E Overlay e ':

Sublay
(Retro Rectus)

IPOM

Figure (1) show: options for mesh positions in ventral hernias
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The sublay mesh hernial repair are prefer as it reduce the
recurrence rate by allowing larger pieces of prosthetic
material to be used and incorporating intra-abdominal
pressure to aid in keeping the mesh in place[17]. This
procedure was first described by Renestopa, Jean Rives
[18] and George Wantz [19]. This technique is considered
by many surgeons to be the gold standard for the open
repair of abdominal hernias [20- 23].
Aim of the study:-

To compare onlay versus sublay technique in ventral
hernia repair in term of procedure and outcome

PATIENTS AND METHODS: -
This prospective comparative study was carried out on 120
patients of abdominal hernias admitted in General surgical
unit of Al-Imam Al-Hussein medical city. We collect our
cases in one year from (1st January 2015 to the 1st of
January 2016) and follow up continue until (January 2017)
and majority of our cases collected at the beginning of
(2015) where the average of follow up was (1-2) years with
3 months visit interval which is followed by clinical
examination and confirmed by Ultrasound.

In our study 60 cases of ventral hernias were managed by
onlay (group A) mesh repair and 60 cases were managed by
sublay (group B) mesh repair and we use same type of
mesh (Polypropylene) in two groups and weather onlay or
sublay technique chose according to the surgeon preference
and experience. Follow-up of both groups were achieved
by checking of the following parameters: - operative time,
drain  placement time which is one drain put
subcutaneously, wound complications, and recurrence rate.
Inclusion criteria:-

All patients of both genders and with the following are
included in the study:

1. Post laparotomy midline incisional hernias and
recurrent hernias.

2. Primary hernias (umbilical, paraumbilical or
epigastric) which was diagnosed on clinical
examination and confirmed by U/S.

Exclusion criteria:-

We exclude from our study the following groups of patients
who have different comorbidities with different degree of
influence on the outcome of surgery according to the
degree of severity of these comorbidities to make the
procedure most probable cause of complications:

1. Morbidly obese patients with BMI>40Kg\m?,

2. Patients with diabetes mellitus.

3. Patients with abdominal malignancy and cirrhosis
with end stage liver disease.

4. All patients with chronic obstructive pulmonary
disease (COPD) like asthma.

5. Patients with obstructive uoropathy like benign
prostatic hypertrophy (BPH).

6. Patients presented as emergency like strangulated
hernia with signs of obstruction (abdominal
distention, vomiting and absolute constipation) and
those lack of follow up.

7. Pre-existing skin infection at the site of hernia with
local signs of inflammation (redness, hotness and
tenderness).

Operative Technique:
A/Sublay mesh repair:-

The principles of the Retrorectus or sublay mesh repair
included two main steps; which is mesh placement deep to
the recti muscles and mesh extension well beyond the
hernia defect. The medial edge of each rectus muscle was
identified by palpation, and the extreme medial edge of
each rectus sheath was incised along its length to enter the
submuscular space. This relatively bloodless plane could be
created to the lateral edges of the rectus muscle on each
side. Primary “‘peritoneal’’ closure was obtained using
posterior rectus sheath above the arcuate line, the
peritoneum itself, or excess sac below the arcuate line. The
posterior rectus sheath along with the peritoneum is closed
with zero proline sutures. Then mesh fascinated well
beyond the around the defect (about at least 5 cm). The
center point of the mesh was assigned by stitch to avoid
mal-position of the mesh and edges of the mesh can be
fixed to the posterior rectus sheath by multiple stitches.
Organs within the abdomen are isolated from injury by the
mesh by a layer of posterior rectus sheath and peritoneum.
Adhesions to viscous are there by prevented. The edges of
muscular sheath were sutured over the mesh by non-
absorbable nylon suture [24-25].

B/Onlay Mesh Repair:-

The onlay repair was done 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 dealt with 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 stiches. Redivac suction drains
were placed for all cases of two groups with mean time
5days and7days for sublay and onlay respectively and
removed when drainage less than 20ml in 24 hours. All
surgeries were done under general anesthesia and all the
patients were given 1gm 3rd generation cephalosporin
antibiotic preoperatively at the time of induction and
continued till the 2nd postoperative day (1gm) daily. Data
were analyzed using SPSS 18.0 software with, Fisher’s
exact test as appropriate; p <0.05 was considered to be
statistically significant.

RESULTS:

A total of 120 patients of ventral hernias were managed by
sublay mesh and onlay mesh repair. Youngest patient was
22 year old and oldest patient was 77year old, mean age of
the patients was 48+5 years. According to the sex majority
of the patients were female 90 patients which represent
(75%) and male were (30) patients which represents (25%).
According to the age group majority of the patients were
between (51-60) years and were (40) patients whom
represents (33.33 %) of all patients studied. The second age
group was (41-50) years which constituted 25% of patients
(i.e. about 58% or more than half of patients from age of
(40-60) years as shown in a table (1).
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Table (1): Age and gender distribution:

Agein Male Female

ygars No.30 | No.go | retal | Percent
20-30 4 5 9 7.5%
31-40 8 12 20 16.66%
41-50 6 24 30 25%
51-60 8 32 40 33.33%
61-70 3 12 15 12.5%
71-80 1 5 6 5%
TOtal 30 90 120 100%

In our study most of hernias repaired were of a spontaneous
type (60%) while that of incisional type where less and
represent (40%) as noticed in table (2) and Figure (2).

Table (2): Type of hernia:

Post-
operative rc?tljlblr?):/BO rgjnlfliGO P value
complication group group
Seroma 2(3.33%) 12 (20%) <0.05
Wound 0 0
infection 1 (1.66%) 6 (10%) <0.05
Mesh 0 (0%) 1(1.66%) | >005
removal
Recurrence 0 (0%) 4 (6.66%) <0.05
Flap necrosis 0 (0%) 1 (1.66%) >0.05
Paralytic 1(1.66%) 1(1.66%) | 1.000
ileus
@ Spontaneous M Incisional

Figure (2) Distribution of Type of hernia.

Seroma formation was noticed in 2 patients (3.33%) in the
sublay group while 12 patients (20%) of onlay group had
same complication. Wound infection was seen in one
patient (1.66%) in sublay technique group while in onlay
group was (6) patients (10%).No septic mesh was removed
in the sublay group while one patient (1.66%) of second
group suffered from mesh infection and needed removal.
Wound edge necrosis occur in one patient (1.66%) of onlay
repair which was managed by excision of necrotic edge &

primary suturing and no case of flap edge necrosis occur in
sublay group .Paralytic ileus as a complication was seen
equally in both studied groups which was one
patient(1.66%) in each group. Regarding recurrence in two
year duration follow up in the sublay group there was no
recurrence 0% while in onlay group recurrence rate was 4
patients (6.66%).
The tests of significance were assessed by p-value and we
discovered that it is statistically significant in 3 results
which are still the main problems in surgical management
of hernias which were:-

1- Seroma

2-  Wound infections

3- Recurrence rate
Otherwise there are no significant differences (statistically)
in other variables studied as shown in table (3), figure (3).

Table (3): Post-operative complications:

. Number of
Type of hernia patients Percentage
Spontaneous 72 60%
Incisional 48 40%
Total 120 100%
20% - M sublay
H onlay
15% -
10% -
5% -
O% T T T
«06@ é}oo ef‘&
% il S
6\0 &
N ¢
O

Figure (3) the most important statistically significant
complications.

Mean duration of surgery and time of drain removal:

1- Insublay group the time was (68-112) minutes
mean time 72 +10 minutes and drain require (3-8)
days for removal with an average5 +2 days
postoperatively.

2- Inonlay group the time of surgery was (50-80)
mean time 64 +8 minutes and drain requires (5-14)
days for drain removal with an average7+3 days
postoperatively.

Table (4): Mean operative time of surgery.

Type of surgery sublay onlay P value
Mea”tiorﬂzra“ve 72min | 64min | >0.05(N.S)
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DiISCUSSION:-
Ventral abdominal wall hernias are a common surgical
problem encountered in clinical practice. The outcome of
the surgery is based not only on the technique used but on
the experience of the operator, meticulous dissection,
tension free repair etc. [26]. Many methods are available to
deal with these hernias. Common practiced techniques for
hernial repair use mesh, which is placed either in a sublay
or onlay position [27]. The refinement of the sublay
technique decreased the recurrence rates and resulted in an
overall better outcome making it to be declared the
standard of care of ventral hernias. Primary tissue repair is
associated with higher unacceptable recurrence rate.
Nowadays tension free mesh repair is ideal hernia repair
technique [28].
However, the optimal technique for mesh placement has
not been established and remains controversial. The
prosthetic mesh can be placed between the subcutaneous
tissues of the abdominal wall and the anterior rectus sheath
(onlay mesh repair) as well as in the preperitoneal or
retromuscular (sublay mesh repair). The latter technique
has several advantages one of being not transmitting the
infection from subcutaneous tissues down to the mesh as it
lies quite[29].Increased intra-abdominal pressure acting
anteriorly on the margins tends to oppose the mesh to the
abdominal wall rather than distracting it. Some studies
suggest that the use of the sublay technique as a treatment
option for ventral hernias appears to be less complicated
than the onlay technique [30, 31, 32].
Mean duration of surgery in our study, in cases that
underwent onlay mesh repair was 64 min, while in cases
with sublay Mesh repair took more time and the duration of
surgery was 72 min in present series where P value>0.05
which is not significant. The difference could be accounted
to more time required for dissection to create retromuscular
space. Securing adequate hemostasis is another burden on
time. Ease of operation was largely subjective and depends
on surgeons’ experience, exposure, quality of assistance,
and conductive facilities .Furat Shani reported a mean
duration of 64 min for onlay and a mean duration of 88 min
for sublay mesh repair [30], while in Aly Saber series the
mean duration for onlay and sublay mesh repair were 67.5
and 100 min, respectively [31]. And Kharde K et al in their
study noted that the operative time for sublay mesh repair
was (77.8 min) which was more than that required for
onlay mesh repair (69.8 min) [32] (who study a
comparative of onlay and retrorectus mesh placement in
incisional hernial repair)
The most common complication observed in our study was
seroma 2(3.33%) & 12(20%) in sublay and onlay
respectively. This complication was managed by repeated

aspiration and by tube drain in some cases. Onlay technique
had more of seroma formation, due to the fact that onlay
techniques require significant subcutaneous dissection to
place the mesh, which can lead to devitalized tissue with
seroma formation or infection so we use in our study only
subcutaneous drain and don’t need to insert retromuscular
drain because there was less dead space, little fat high
lymphatic which decrease incidence of seroma formation
although some studies wused subcutaneous and
retromuscular drains.The superficial location of the mesh
also puts it in danger of becoming infected if there is a
superficial wound infection. Wound infection was
1(1.66%) & 6(10%) in sublay and onlay respectively.
These patients were treated with appropriate antibiotics and
regular dressing. Patients required removal of mesh was
1(1.66%) in onlay group because the infection was deep
and not responding well to antibiotics while there is no
mesh removed in sublay group. Furat Shani found seroma
12% & 1% in onlay and sublay respectively, Aly Saber
found seroma 6% &2% in onlay and sublay respectively
and Kharde K et al in his study found seroma 16% & 12%
in onlay and sublay respectively.

No recurrence of hernia was noticed in sublay mesh repair
in our study where as in the onlay group recurrence
occurred in 4 (6.66%) cases (P < 0.05). Aly Saber found a
recurrence rate to be 8% in onlay and 3% in sublay mesh
repair. Furat Shani found a recurrence rate to be 1% in
onlay and no recurrence in sublay mesh repairs and Kharde
K et al in his study found recurrence rate to be 4% in onlay
and no recurrence in sublay mesh repair.

A retrospective study in Europe done by de Vries Reilingh
et al noticed a recurrence rate of 23% in cases that
underwent onlay mesh repair, and no recurrence in patients
with pre-peritoneal or sublay mesh repair[33].

Sublay mesh repair is considered superior because the mesh
with significant overlap placed under the muscular
abdominal wall works according to Pascal’s principles of
hydrostatics. The intra-abdominal cavity functions as a
cylinder, and, therefore, the pressure is distributed
uniformly to all aspects of the system. Consequently, the
same forces that are attempting to push the mesh through
hernia defects are also holding the mesh in place against the
intact abdominal wall. In this manner, the prosthetic mesh
is held firmly in place by intra-abdominal pressure. The
mechanical strength of the prosthetic mesh prevents
protrusion of the peritoneal cavity through the hernia
because the hernial sac is indistensible against the mesh.
Over time, the prosthetic mesh is incorporated into the
fascia and unites the abdominal wall, now without an area
of weakness.

Table (5): Comparison with other study.

Kharde K Furat Shani Aly Saber Our study
Olay Sublay Onlay Sublay Onlay Sublay Onlay Sublay
No. of patient 25 25 52 50 100 100 60 60
OTp'e”r‘:tl‘(’)‘; (69.8) min | (77.8)min | (64) min @8)min | (67.5)min (100)min 64)min | (72) min
Seroma 16% 12% 12% 1% 6% 2% 20% 3.33%
Wound infection 4% 0% 2% 1% 8% 4% 10% 1.66%
Recurrence 4% 0% 1% 0% 8% 3% 6.66% 0%
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CONCLUSIONS:

1. Sublay mesh hernioplasty is a better alternative to
onlay mesh hernioplasty for all forms of ventral
hernia cases.

2. Minimal complications and better outcome with
sublay mesh hernioplasty in comparison to onlay.

RECOMMENDATIONS:

Because of low complications regarding infection,
seroma formation and low recurrence rate in sublay
mesh repair during 2 years follow up in which most
of the recurrence will happen, we encourage using
this method for repair of ventral hernias.

We recommend increasing the number of the study
group and prolongation of follow up time to have
much more solid results.
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