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Abstract

Background: Ventral hernia is one of the most common abdominal wall her-
nias. Several procedures have been used for hernia repair. During the last few
decades, the open surgical approach has been the standard technique for her-
nia repair. During the past 10 years, laparoscopic repair of ventral hernia has
become increasingly established in clinical practice and aimed to be an ac-
ceptable and successful technique. There are many techniques used in lapa-
roscopic ventral hernia repair and the most commonly used is fixation of
mesh without closing the defect or closing the defect before fixation of mesh.
Aim of the Study: The aim of this study is to compare outcomes and results
of closure versus non-closure of ventral hernia defect during laparoscopic
ventral hernia repair in tow center and report our experience in laparoscopic
ventral hernia repair. Patients and Methods: This is comparative prospective
study between laparoscopic ventral hernia repair without closure of the defect
and with closure of the defect before fixation of the mesh. 60 patients were
divided into 2 groups: Group 1 treated with laparoscopic ventral hernia repair
without defect closure and group 2 treated with laparoscopic ventral hernia
repair with hernia defect closure, and we followed up the patients in both
groups for operative outcomes and post-operative complications, hospital
stay, recurrences, patients’ satisfactions. Results: Operative time was longer
in group 2—closure group than in group 1—non-closure group. Post opera-
tive seroma is 65% in group 1 and 16% in group 2. Recurrence occurs in one
patient [3.33%] in group 2 versus 4 patients [13.33%] in group 1. Conclu-
sion: Laparoscopic ventral hernia repair is safe and feasible, although lapa-
roscopic ventral hernia repair without closure of the defect is easy with less
operative time and does not need extra-experience in intra-corporeal suturing
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but its benefit was in smaller defect [3 cm] and larger defect needs a laparos-
copic ventral hernia repair with defect closure.
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Laparoscopic Ventral Hernia Repair, With, Without Defect Closure

1. Introduction

Ventral hernia is a most common type of abdominal wall hernias and it is con-
sidered one of the most common problems that face the general surgeons, with
overall incidence between 2% and 13% [1] [2] [3] [4]. It occurs either as a com-
plication of previous surgery or occurs naturally without previous operation [1]
[2].

Ventral hernia includes all the hernias occurring through the anterior abdo-
minal wall except groin hernias. It includes many types as incisional, pa-
ra-umbilical, umbilical, parastomal, epigastric & spigelian [3] [4].

There are numerous risk factors for increasing rates of ventral hernia as gen-
eral condition of patients [age, sex, generalized wasting, malignant disease, ane-
mia, jaundice, diabetes mellitus, chronic liver failure, ascites, chronic renal fail-
ure, prolonged steroid therapy, immunosuppressive therapy and alcoholism] [5].
Also malnutrition, obesity, smoking and collagen disease are playing an impor-
tant role in incidence of ventral hernia [6] [7]. Also there are many factors re-
lated to surgical technique as types of incision; for examples midline vertical in-
cisions have a tendency to burst, which is higher than those, which are trans-
verse [8] and type of closure can play a role as predisposing factor for ventral
hernia incidence; layered closures may be followed by higher incidence of post
operative hernias than wounds closed by single layer [mass closure technique].
Other important factors are suture material and suturing technique, postopera-
tive complications as seroma and wound infection [8] [9].

There are many investigations of ventral hernia as abdominal US, which is a
helpful diagnostic tool, especially in small or barely palpable hernias, or in obese
patients, has many advantages as it is non-invasive, time and cost-saving, readily
repeatable, and practically risk-free, also abdominal us helpful in detection of
location and size of ventral hernia, and allows the determination of hernia con-
tent, as well as excluding important differential diagnoses such as lymphoma or
hematoma. Computerized Tomography [CT] of the abdominal wall is an excel-
lent method for evaluating the abdominal wall and its relations to the abdominal
viscera as lesions can be easily identified and it is the modality of choice in obese

patients. Magnetic Resonance Imaging [MRI] is comparable to CT, which offers
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the advantage of direct multiplane imaging without ionizing radiation and the
use of contrast agents. A relative merit of MRI is the excellent demonstration of
abdominal wall layers [10].

Several procedures have been used for hernia repair. During the last few dec-
ades, the open surgical approach has been the standard technique for hernia re-
pair. First it was done by sutures alone which have many disadvantages such as
putting excessive strain on the surrounding tissue and also has high recurrence
rate. Later on, a synthetic mesh as prolene mesh were used to provide better re-
sults and decrease complication and recurrence rates, however many methods
were used to apply the mesh on the defect either onlay, sublay, inlay or-
pro-peritoneal approaches but still has disadvantages of recurrence which is low
but still present, associated morbidity, wound complications and low patients’
satisfaction [11].

During the past 10 years, laparoscopic repair of ventral hernia has become in-
creasingly established in clinical practice [12], and aimed to be an acceptable and
successful technique [13]. Laparoscopic hernia repair has many advantages as it
can be done with relatively small incisions, repairing the hernia and placing the
mesh with minimal injury to the surface of the abdomen, detection of occult
hernia defects which are common in ventral hernia. The inspection during lapa-
roscopy takes advantage of detecting occult hernia defects precisely, which result
in an excellent outcome of laparoscopic ventral hernia repair [14].

Although laparoscopic ventral hernia repair has decreased complications
compared to open techniques, it also has additional complications as port site
hernia, intestinal and vessels injury. Recently single port access technique is ap-
plied to decrease these complications in spite of two port repair technique. There
are many methods used in laparoscopic ventral hernia repair as IPOM [in-
tra-peritoneal only mesh] just reduction the contents and tacks the mesh to ab-
dominal wall without closure of the defect or closing the defect before applica-
tion of mesh [13].

The aim of this study is to compare outcomes and results of closure versus

non-closure of ventral hernia defect during laparoscopic ventral hernia repair.

2. Patients and Methods

This prospective randomized study had been conducted in Qena university hos-
pitals, Qena faulty of medicine, South Valley University in co-operation with
Aswan University Hospitals over a 36 months period between June 2015 and
June 2018 on 60 patients with ventral hernia and they were subjected to lapa-
roscopic ventral hernia repair with mesh. The study was approved by local ethi-
cal committee.

Patients were divided randomly into 2 groups: group 1 [non-closure group]:
30 patients with fixation of mesh without closing of the hernia defect, group 2
[closure group]: 30 patients with hernia defect closure before mesh fixation.

All patients presented to us in the outpatient clinic for elective operation [non
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complicated ventral hernia]. The clinical diagnosis of ventral hernia was based
clinical examination [symptoms and signs]. All patients were evaluated preope-
ratively for fitness for surgery and anesthesia and treatment of any underlying
causes of hernia or predisposing factors. Upon admission, patients were fully
examined, routinely investigated and prepared for laparoscopic ventral hernia
repair with mesh, all patients receive prophylactic antibiotics.

Inclusion criteria: All patient ages ranged from 18 to 60 years presenting with
small and medium sized ventral hernias, patients were capable of understanding
and giving written consent for laparoscopic treatment of ventral hernia.

Exclusion criteria: Large hernias, recurrent hernias, complicated ventral her-
nia as incarcerated, obstructed, strangulated, or infected hernias, cardiopulmo-
nary diseases [for fear of the effect of co,pneumo-peritoneum and general anes-
thesia], severe liver disease, patients refuse to be operated by laparoscopic pro-
cedure or refuse to sign consent.

Preoperative preparation: Patients were fasting 6 hours before operation and
shaving of abdominal hair and giving prophylactic antibiotics one hour before
the operation. Patients were asked to void urine just before the operation and
another one gram of third generation cephalosporin was given just at start of
operation.

Anesthesia: Laparoscopic ventral hernia repair is usually performed under
general endotracheal anesthesia with muscle relaxation.

Surgical techniques:

Group 1: Non-closure group: The patient is placed in the supine position with
both arms tucked. If the hernia is in the midline, the surgeon can stand on either
side of the patient, with the monitor directly opposite. If the hernia extends sig-
nificantly to one side, initial trocar placement is done in the opposite side. In-
itially, the assistant stands on the same side as the surgeon, however, he may lat-
er have to move to the opposite side to help with dissection and stapling. A
second monitor on the opposite side of the table is useful. After adequate general
anesthesia was obtained, the abdomen was prepared and draped in the usual ste-
rile manner. Pneumo-peritoneum was established by veress needle when possi-
ble, or an optical trocar allowing view of the abdominal wall layers during pene-
tration. The position of the trocars varied depending on the size, location and
number of existing hernia defects. In general, two 5-mm and one 12-mm trocars
were placed along the left lateral abdomen.

The whole anterior abdominal wall must be completely free from adhesions,
especially when there are multiple incisions and the hernia contents reduced.
Adhesions near the bowel should be freed with scissors without any energy
source to prevent thermal injury. Adhesions between the greater omentum and
the abdominal wall may be severed with diathermy or ultrasonic harmonic Scal-
pel [Ethicon USA]. Clearance of regions covered with fatty tissue such as the fal-
ciform ligament to provide secure fixation of the mesh and not to miss any fas-

cial defects. The peritoneal sac is left in situ. After completion of the dissection,
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the hernia defect was measured, and a mesh chosen to overlap all margins of the
defect by at least 3 - 5 cm [Parietex TM Composite ventral patch, Covidien Ltd.,
UK]. The periphery of the hernia defect is evaluated by direct vision and palpa-
tion and is marked on the abdominal wall skin with a marker. The carbon dio-
xide should be released prior to measurement, revealing the true size of the her-
nia defect. The cranio-caudal and lateral measurements are taken to define the
size of the mesh. The surgeon should add 5 cm to these measurements in both
directions, which provides a 3-cm overlap of the edges of the hernia by the mesh.

After selection of the appropriate-sized mesh, 4 stay sutures were placed at
four corners of the mesh and retrieved individually with a suture passer to pro-
vide fascial fixation of the mesh. The suture sites are numbered with a marker to
allow easier orientation of the prosthetic mesh in the abdominal cavity. The tai-
lored mesh is rolled tightly and inserted in the peritoneal cavity through the 12
mm trocar.

Then we unrolled mesh inside the abdomen and spread it under the defect.
Two-mm skin incisions are made in the marked points on the abdominal wall.
With the help of a fascial closure instrument [was inserted through each skin in-
cision into the peritoneal cavity], the 2 ends of each suture are grasped and
drawn outside through the skin incision by separate passages and at different
angles. The suture ends are tied down extra-corporeally and buried subcuta-
neously. The tacks are placed at the margins of the mesh at 1-cm intervals we
used SECURESTRAP R [Ethicon, INC, USA], then the trocar were removed
under direct vision and the fascia for any exposed 12-mm port site was routinely
closed with 0-Vicryl suture. Skin incisions were closed in subcuticular sutures.

Group 2: Closure group: The procedure was similar to the technique de-
scribed above for non-closure. The only difference was that we performed a
primary approximation of the fascial edges of the hernia defect with prolene su-
tures prior to mesh placement using intra-corporeal sutures using a needle and
standard laparoscopic needle holders; Figures 1-3.

The following data were collected for each patient: age, sex, body mass index
[BMI], previous hernia repairs, size and location of the fascial defect, operative
time, estimated blood loss, co-morbidities, and length of hospital stay, complica-
tions, conversion rate, recurrences.

Follow up: Patients were examined postoperatively at 1 week, one month, 3
months, 6 months, 1 year, 18 months, 2 years, and thereafter as clinically indi-
cated. Follow-up was achieved by reviewing medical records of clinic visits, and
phone interview, WhatsApp chat.

We used Assessment of pain by visual analogue scale [VAS], the VAS from no
pain [0] to worst pain imaginable [10].

Statistical analysis: the statistical analysis of data was done by using SPSS [Sta-
tistical Package for the Social Sciences ver. 10.0, SPSS Inc., Chicago, Illinois,
USA] computer software for Statistical analysis under Microsoft window 8. For

all statistical analyses, p > 0.05 was considered significant.
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Figure 1. Reduction of content of ventral hernia and
clear the adhesions between it and abdominal wall.

Figure 3. Closing of the defect of ventral hernia.

3. Results

60 patients with ventral abdominal hernia were included in this study between
June 2015 and June 2018, all selected cases underwent laparoscopic ventral re-

pair without conversion any of them. 60 patients were randomized classified in
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two groups, each group included 30 patients: group 1 treated with laparoscopic
reduction of contents and fixation of mesh without closing the hernia defect
[non-closure group] and group 2 treated with laparoscopic reduction of content
and closing of the defect and fixation of mesh.

As regarding patient’s parameters: There were 30 patients in the non-closure
group [group 1] most of them were females [20 patients with parentage 66.67%
and males were only 10 patients 33.33%] with mean age was 33 years [ranges
from 18 - 55 years] but in group 2 defect closure group, there were 30 patients 18
were females and 12 were males with mean age were 35 [ranges from 20 - 60
years]. Mean BMI were 33 in group 1 and 29 in group 2 with ranges varies from
22 - 40. Sizes of defect by ultra-sonography were varies in group 1 from 0.5 to 3
cm with mean 2 cm and in group 2 varies from 1 - 4 cm with mean 2.5 cm
(Table 1).

Operatives and post-operative outcomes: The operative time for group 1 [Non
closure group] ranged between 50 - 90 minutes with a mean time 75 minutes.
The operative time for group 2 [closure group] ranged between [80 - 130] mi-
nutes with a mean time 110 minutes. As regarding the blood loss, there is no
significant difference in blood loss in both groups.

As regarding intra-operative complications, iatrogenic injury of the small in-
testine was occurred accidentally in one patient during dissection and was re-
paired by simple stitches in group 2 and small intestinal serosal tear in one pa-
tient in group 1, and serosa was approximated by 3/0 vicryl suture but these ac-
cidents hadn’t any relation with types of closure and procedure was completed
laparoscopically. Post-operative hospital stay ranged from 24 - 72 hours with a
mean of 40 hours; only one patient had been stayed in hospital for 4 days due to
iatrogenic small intestinal injury. Most of patients discharged after 2 days and
oral feeding started after 6 hours post operative for most of patients with early
mobilization just after being fully conscious and return to their daily activities
within 2 days and return to work after one week [within 10 days].

In group 1, 5 patients suffer from postoperative mild pain [33%] and take sin-
gle dose of injected analgesic, 7 patients suffer from moderate pain [47%] which
response to double dose of injected analgesic, 3 patients suffer from severe pain
[20%]. One patient experienced chronic and neuropathic pain. But in group 2, 3
patients suffer from mild pain [20%] and take single dose of injected analgesic, 5

patients suffer from moderate pain [33%] which response to double dose

Table 1. Patient’s parameters.

Parameters Group 1 Group 2
Number of patients 30 30
M:F 2:1 1.5:1
Mean age 33 35
BMI 33 29
Size of the defect 2 cm 2.5cm
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of injected analgesic, 7 patients suffer from severe pain [47%]. 3 patients [33%]
experienced chronic and neuropathic pain. Seroma had been occurred in 17 pa-
tients [56.7%] in group 1 and only in 5 patients in group 2.

Recurrence occurred in two patients [6.67%] in group 1 and appeared after 6
months but no recurrence had been detected in group 2 during follow up period.
Ileus was developed in one patient [3.34%] in group 1 and 2 patients [6.67%] in
group 2 and treated with conservative treatment with IV fluids and NGT [naso-
gastric tube] and improved later on within24 hours. The bulging appears post-
operative in 20 patients [66.6%] in group 1 and in 5 patients [16.6%] in group 2.
Wound infection had occurred in one patient in both groups [6.6%] (Table 2).

4. Discussions

Ventral hernias can be defined as defects of the anterior abdominal wall and it is
classified into congenital [epigastric, umbilical and Spigelian] and acquired [in-
cisional] [1] [15]. Incisional hernia is a common complication of laparotomies
with incidence ranges between 2% and 13% [1] [15] [15].

In the last decades, laparoscopy has made significant strides and has become
the gold standard procedure in many surgical fields. Laparoscopic ventral hernia
repair was started early at the beginning of the 1990 and was described on firsts
by Leblanc in 1993 for all types of hernia [5] [17]. From this time, laparoscopic
ventral hernia repair was controversial, because various studies reported an early

recurrence rate as high as 25% [18]. But now, after decades of experience in

Table 2. Operative and post operative outcomes.

Parameter Group 1 Group 2 P value
Operative time 50 - 90 Ms. 80 - 130 Ms.
Mean operative time 75 Ms. 110 Ms. 0.021
Blood loss 20 - 30 ml 25 - 40 ml 0.243
Postoperative hospital stay 24 - 72 hours 24 - 72 hours 0.543
Postoperative pain score 5 5
[mean]
Return to daily activities Within 2 days Within 2 days 0.1
Return to work 7 - 12 days with 8 - 14 days with 0.543
mean 10 days mean 12 days
Recurrence 4 [13.33%] 1[3.33%] 0.011
Ileus 1[3.33%] 2 [6.67%] 0.657
Seroma 17 [65.675] 5[16.16] 0.0345
Wound infection 1 1 0.765
Port site hernia - -
appearance of bulge 20 5 0.002
Postoperative neuropathy 1 3 0.0678

[chronic pain]
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laparoscopic hernia surgery, laparoscopic ventral hernia repair has gained
worldwide acceptance and has became the first choice for ventral hernia repair
in many laparoscopic centers. So during the past 10 years, laparoscopic repair of
ventral hernia has become increasingly established in clinical practice [1] and
the surgical technique has improved and has proven to be an effective treatment
option [2] [19]. Now, it has become a standard approach to repair many types of
ventral and incisional hernias [19]. It has been shown to be superior to open
hernia repair, with generally fewer complications and recurrences [20]. It is mi-
nimally invasive repair even more so appropriate in the morbidly obese patients
[21], and it is more beneficial in patient with a minimum defect of 3 cm, addi-
tionally, closing the defect primarily has been advocated. However, primary fas-
cial closure during laparoscopic hernia repair has not been proven to decrease
complications when compared with bridged techniques [22] [23].

There are many techniques for laparoscopic hernia repair as IPOM just fixa-
tion of mesh after reduction of content without closing the defect of hernia or
closing the defect either extracorporeal or intra-corporeal or using END-STITCH
suturing device. In study by, Franklin et al [24] published in 2004, they reported
their 11 years experience with laparoscopic ventral hernia repair and their tech-
nique included primary closure of the defect before mesh placement. And he
reported that closure of defect had many benefits including lower recurrence
rate [2.9%)] and fewer complications, a lower wound and mesh infection rate
[10.1%] at a mean follow-up of 47.1 months. Since then, different defect closure
techniques have been described, and all have advantages and disadvantages [24].

Laparoscopic ventral hernia repair technique without defect closure has many
advantages as it is simple easy to learn, not need extra-experience in laparoscop-
ic intra-corporal suturing, time saving, but also have many disadvantages were
reported as bulging phenomenon as the mesh bulges through the defect. Also
there is another disadvantage in which mesh can becomes in contact with the
skin which may result in fistula formation beside high recurrence rats especially
in larger defect. Conversely, there are many advantages and benefits with closing
the defect of ventral hernia, as it is approved that by closing the defect, the repair
is stronger and more reliable, also it has been suggested that by approximating
the fascial edges, a more physiologic restoration of abdominal wall function is
achieved. When the defect is closed, the mesh is never in contact with the skin
because the abdominal wall muscle and fascia provide a physical barrier. This
may also help prevent mesh erosion of the skin and subsequent infections [25]
[26], but also primary closure of the hernial defect is, technically complex, as
shown by previous experience [27] [28] [29].

As regard recurrences after laparoscopic ventral hernia repair are variables in
many studies but generally are range from 4.2% to 16.7% and some authors re-
ported lower recurrence rates with defect closure from 0% to 2.9%. In this study,
30 patients with a laparoscopic ventral hernia defect closure of the defect with
mesh fixation, only in one patient had recurrent during a mean follow-up of 12

months [this low recurrence rate may also attributed to selection criteria of cases
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as we select small and medium sized and denovo ventral hernias] but in the
non-defect closure group, we found that the recurrence rates were higher [in 4
patients with percentage was 13.33%]. In study by Roberto Rea ef al on 43 pa-
tients, only 2 patients had recurrences and just small defect by ultra-sonography
[30].

Some authors have also thought that closing the defect with percutaneous su-
tures were associated with abdominal discomfort [up to 6 months after surgery],
pain and neuralgia but this may be due to fixation techniques, whether tacks,
sutures or a combination other than closing the defect.

The method of mesh fixation is important as it is found in a meta-analysis
study that when tackers are used alone, the operative time was shorter with less
postoperative pain. In our study we used a both of tacks and sutures. Four cor-
ners of the mesh were secured with trans-fascial sutures and then tacks were ap-
plied.

Regarding seroma formation, there are a significant difference between two
groups as it was in group 1 without defect closure which more higher than that
in group 2 with defect closure [65.67% vs 16.16%] and this may due to that fluid
collecting in the sac was difficult to drain back into the peritoneal cavity and this
result was similar to result that reported by Franklin et al [24], who reported
rates of 15% - 20% for seroma formation in defect closure.

As regarding operative time, it was ranged from 50 - 90 minutes with median
75 minutes in group 1 and was ranged from 80 - 130 in group 2 with median 110
minutes and the operative time was prolonged when using trans-fascial or in-
tra-corporeal suturing.

Our results that were obtained from this study demonstrate that the laparos-
copic ventral hernia repair with defect closure is safe and feasible with lower re-
currence rates and low seroma rates and fewer wound complication. Also opera-
tive time to somewhat may be prolonged but with time and with more expe-
rience it will be shorter.

In general we can concluded that the use of laparoscopic techniques for hernia
repair with defect closure has lower recurrence, infection, seroma rates and de-
creased the length of hospital stay, however laparoscopy application is limited by
the procedures that are amenable to its adaptation and the outcomes. Many her-
nia repairs cannot be undertaken laparoscopically because of extensive adhe-
sions, large hernia defects, and the level of contamination. Size of the hernia de-
fect plays a main role in the technique that we will use. For examples small de-
fect closure may not be needed unless a single defect is large [3 cm wide]. Clo-
sure of a larger wide defect can be challenging. The largest defect reported being
closed was 12 cm wide. Although there is no accepted way to evaluate abdominal
compliance and elasticity in the clinical setting; easily distendable abdominal

walls are more amenable to primary fascial closure [26].

5. Conclusion

Laparoscopic ventral hernia repair is safe and feasible, although laparoscopic
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ventral hernia repair without closure of the defect is easy with less operative time
and does not need extra-experience in intra-corporeal suturing but its benefit
was in smaller defect [<3 cm] and larger defect need a laparoscopic ventral her-
nia repair with defect closure as it provides durable repair with low recurrence
rates, lower seroma, lower wound infection with good cosmetic result, with good
patients satisfactions, but still there is a slightly higher incidence of seroma for-
mation in both groups and especially in non-closure group and this needs more
studies or modification of these techniques to reduce seroma and bulge pheno-
menon. Also, the short follow-up period and to somewhat a small number of pa-
tients included in this study do not allow for a safe conclusions regarding
long-term results and recurrences rates so we expect similar or better results

with our techniques in larger studies.
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