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Hernia is a protrusion of abdominal viscera through a defect in abdominal wall. Successful repair of
abdominal hernias requires thorough knowledge of anatomy of anterior abdominal wall and all its
layers. Ventral abdominal hernia includes all the hernias occurring through the anterior abdominal
wall excluding groin hernias (incisional hernia, epigastrichernia, paraumblical hernia) (Stoppa,

1989; Ahmed et al., 1995).
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INTRODUCTION

Ventral hernias are defects of the anterior abdominal wall can
be classified into congenital (epigastric, umbilical, and
Spigelian) and acquired (incisional). Incisionalhernia is a
frequent complication of laparotomies with overall incidence
between 2 and 13% (Lomanto er al., 2006; Santora, 1993).
According to European Hernia Society (EHS), ventral hernias
are divided in two groups: Primary, there are many factors
involved in its origin and secondary or Incisional: it appears
subsequent to a previous surgical incision in the abdominal
wall. Both groups have been further subdivided, by location
and ize. Primary hernias are classified by size and location and
incisionalhernias are classified by the size (length and width),
location, and rate of recurrence (Muysoms, 2009). Hernia
repair continues to be one of the most common surgical
operation done by general surgeons. With the advent of
laparoscopy, minimally invasive techniques have been used in
the abdominal wall reconstructions to reduce postoperative
morbidity and wound complications. In fact, over the last
decade, laparoscopic repair has been utilized for repairs of
many ventral hernia defects due to its efficacy and safety
(Heniford et al., 2003; Sajid et al., 2009).

*Corresponding author: Dr. Osama Abdullah Abdul Raheem,
Lecturer of General Surgery, Faculty of Medicine, Aswan University.

With Comparison to open repairs, laparoscopic ventral hernia
repair (LVHR) has been shown to result in reduced wound
infection, seroma formation, quicker recovery of bowel
function, shorter hospital stay, and better cosmoses (Lomanto
et al., 2006; Bencini et al., 2003) . In addition, appropriately
performed laparoscopic repairhas also been associated with
low recurrence rates (Heniford et al., 2003; Ramshaw et al.,
1999; Novitsky et al., 2006). Notsurprisingly, LVHR has been
proposed as the gold standard for manyventral hernia repairs
(Novitsky et al., 2006; Agarwal et al., 2009). During the past
10 years, laparoscopic repair of ventral hernia has become
increasingly established in clinical practice and aimed to be an
acceptable and successful technique (Gut ef al., 2004; Moulhas
et al., 2009). Ventral hernia is one of abdominal wall hernias
which is classified into incisional, umbilical, parastomal,
epigastric & spigelian (Mensching, 1996). Several procedures
have been used for hernia repair. During the last few decades,
the open surgical approach has been the standard technique for
hernia repair. First it was done by sutures alone, which has
several complications such as putting excessive strain on the
surrounding tissue through which the sutures are passed and
also has high recurrence rate (Stylopoulos, 2005). In order to
provide better results and to decrease these complications, an
alternative technique was developed in which there is a piece
of plastic like mesh or screen material is applied. But also this
new technique was associated with high rate of morbidity and
recurrence (Stylopoulos, 2005). Lastly, a number of factors
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have led to development of new method of repair called
laparoscopic hernia repair.This technique in an extension of the
traditional mesh repair techniques, in which the same
procedure can be done with relatively several small incisions.
This allows repairing the the hernia and placing the mesh with
minimal injury to the surface of the abdomen (Stylopoulos,
2005). Also in laparoscopic ventral hernia repair, occult hernia
defects were found to be a common finding. The inspection
during laparoscopy takes advantage of detecting occult hernia
defects precisely, which result in an excellent outcome of
laparoscopic ventral hernia repair (Indani er al., 2009).
Although laparoscopic ventral hernia repair has decreased
complications compared to open techniques, it also has
additional complication of port site hernia to its follow up
criteria. Recently single port access technique is applied to
decrease these complications in spite of two port repair
technique (Moulhas ez al., 2009). Laparoscopic ventral hernia
repair (LVHR) was introduced in 1993 .In this technique the
mesh was placed over the defect without closing it. This
“‘tension-free’” repair was shown to be a safe and feasible
alternative to open ventral hernia repair with mesh (LeBlanc,
1993).

Clinical picture

The patient with ventral hernia commonly presents with
unremarkable clinical symptoms. Most patients give a history
of a swelling or bulge that, elicited by physical activity such as
exercise or coughing, and disappearing after stopping the
activity or lying down. Examination is performed in both the
standing and lying position, Fig (1).

It involves the assessment of the symmetry of the
anterior abdominal wall as well as the search for possible
protrusions or retractions during cough or compression. As part
of palpation, the hernia protrusion is examined in regard to
anatomical relationship to the anterior abdominal wall.
Occasionally, palpation may reveal multiple incisional hernias
within a scar with fascial bridges in-between.

Fig. 1. Epigastric hernia

Sonography is a helpful diagnostic aid, particularly in small in
non palpable hernias, or in obese patients, as it is non-invasive,
time and cost-saving, readily repeatable, and practically risk-
free.

Besides location and size, ultrasono-graphy allows the
determination of hernial content, as well as excluding

important differential diagnoses such as lymphoma or
hematoma. Important sonographic criteria for identifying
hernias are: detection of a fascial gap (rectus diastase is as
differential diagnosis), visualization of hernia content,.
Computerized tomography or magnetic resonance imaging are
methods for complicated hernias or large abdominal wall
defects and enable the visualization of internal hernia sac
structures and the entire abdominal well as well as their
relationship to intrabdominalorgans, Fig (2) .

Fig. 2. CT abdomen showed ventral hernia

PATIENT AND METHODS

This study has been conducted in Aswan University Hospitals
over a 12 month period between Aug 2016 and Aug 2017 on
30 consecutive patients underwent laparoscopic ventral hernia
repair with mesh. These patients were divided: group A Fifteen
patients did not have defect closure (non-closure group) and
group B Fifteen patients with hernia defect closure and mesh
reinforcement (closure group).The clinical diagnosis of ventral
hernia was based on symptoms and signs elicited during
clinical examination. All patients presented to us in the
outpatient clinic. Non of the patients presented with an
emergency of the hernia. Preoperative preparation for our
laparoscopic hernial repair procedure is straightforward and
focus on evaluation for fitness for surgery and an aesthesia and
elimination of any evident underlying cause for hernia. Patients
arrive at the hospital on the morning of surgery, after fasting
from midnight. Immediately prior to surgery, patients receive
prophylactic antibiotics. Upon admission, patients were fully
examined, routinely investigated and prepared for laparoscopic
ventral hernia repair with mesh. All patients were subjected to
the following routine investigations:CBC(complete blood
count), FBS (fasting blood sugar), Liver functions test,Kidney
functions test, Coagulation profile, ECG for patients above 40
years of age and Chest X-ray for patients with chest
complaints. The following data were collected for each patient:
age, sex, body mass index (BMI), previous hernia repairs,
American Society of Anesthesiologists (ASA) classification,
size and location of the fascia defect, operative time, estimated
blood loss, co-morbidities, length of hospital stay,
complications, conversion rate, recurrences and follow-up.
Patients age were included in the study from 26 to 55 years
presenting with small and medium sized ventral hernias.
Patients were capable of understanding and giving signed
consent for laparoscopic treatment of ventral hernia.

Nocriteria were decided for selecting our patients to undergo
the laparoscopic technique. On the other hand certain criteria
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were decided to exclude particular patients from being operated
upon laparoscopically, such as : Cardiopulmonary diseases (for
fear of the effect of CO,pneumo peritoneum and general
anaesthesia, Large hernias, Recurrent hernias,
Incisionalhernias, complicated ventral hernia like incarcerated,
obstructed, strangulated, infected and irreducible hernias,
Severe liver disease .Two patients were complaining of
asthmatic bronchitis but it was controlled by medical treatment
preoperatively.On per-rectal examination revealed benign
enlargement of prostate for one patient and managed urologic
ally by medical treatment.

Preoperative preparation

Abdominal wall hair was shaved one hour before the operation
,patients were asked to void urine just before the operation,
prophylactic antibiotic one gram of first generation cephalo-
sporine was given one hour before the operation, and routine 8
hours preoperative fasting. Laparoscopic ventral hernia repair
is usually performed under general anesthesia with muscle
relaxation.

Non-closure group (group A)

All patient is placed in the supine position under general
anesthesia 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
significantly to one side, initial trocar placement is done in the
other side. Initially, the assistant stands on the same side as the
surgeon, however, he may later have to change 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 prepped and draped
in the usual sterile manner. Pneumoperitoneum was established
by veressneedle when possible or an open Hassontechnique, or
an optical trocar allowing view of the abdominal wall layers
during penetration. The position of the trocars varied
depending on the size, site and number of existing hernia
defects. In general, two 5-mm and one 12-mm trocarswere
placed along the left lateral abdomen as shown in Fig.(3).

@ 5mm

e @ 12mm
i

@ \Smm

Fig. 3. Port placement
The whole anterior andominal wall must be completely free
fromany adhesions, especially when there are multiple

incisions and the hernia contents reduced. One main advantage
of the laparoscopic technique is the possibility of defining not
only the clinically obvious fascial gap but also the beginning
dehiscence of the original incision more or less adjacent to the
primary defect. Limited adhesiolysis means losing this
advantage. Adhesions near the bowel should be lysed with
scissors without any energy source to prevent thermal injury

Fig. (4).

Fig. 4. Dissection of the omentum from the
anterior abdominal wall

Only adhesions between the greater omentum and the
abdominal wall may be severed with electrocautery or an
ultrasonic scalpel. Regions covered with fatty tissue such as the
flaciform ligament need to be cleared in order to provide secure
fixation of the mesh and not to miss any fascialdefects.The
peritoneal sac is left in situ. After completion of the dissection,
the hernia defect was measured, and a mesh chosen to overlap
all margins of the defect by at least 3—5 cm. The periphery of
the hernia defect is evaluated by direct vision and palpation and
is marked on the abdominal wall skin with a marker. The
carbon dioxide should be released prior to measurement, to
show the true size of the hernia defect. The craniocaudal and
lateral measurements are taken to define the size of the mesh.
The surgeon should add 5 cm to thesemeasurement in both
directions, which provides a 3-cm overlap of the aponeurotic
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 provide 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 Fig. (5). The tailored
mesh is rolled tightly and inserted in the peritoneal cavity
through the 12 mm trocar Fig. (6). It is unrolled inside the
abdomen and spread under the defect. Two-mm skin incisions
are made in the marked points on the abdominal wall. By
Endoclose (Autosuture) inserted through each skin incision
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 subcutaneously. The tacks are
Placed at the margins of the mesh at 1-cm intervals. The suture
anchorage at 4-cm to 5-cm intervals around the perimeter of
the mesh to minimize the risk for mesh migration (Fig ,7 ,8).
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Fig. 5. Rolling the mesh with to introduced to

" . Fig. 8. Fixation of mesh with tucker
abdominal cavity

- Closure group

It was similar to the technique described above for nonclosure.
The only difference was that we performed a primary
approximation of the fascial edges of the hernia defect with
polyester sutures prior to mesh placement using one of three
techniques. (1) The hernia defect was closed percutaneously
using a suture-passer (2) Intracorporeal defect closure was
performed using a needle and standard laparoscopic needle
drivers or (3) an Endo Stitch TM suturing device (Fig.9).
Several interrupted Figure of eight sutures were placed, and
then, tied with a knot pusher. After closing the defect
primarily, an appropriately sized mesh was tailored to overlap
all margins of the defect by 3—5 cm. Patients were examined
postoperatively at 1 week, 3 months, 1 year, and thereafter as
clinically indicated. Complete current follow-up was achieved
in 30 patients (15 patients of non-closure group and 15 of
Fig. 6. Passing the rolled mesh through closure group). Follow-up was achieved by reviewing medical

the lateral 12mm port records of clinic visits, and a structured phone interview
performed by two reviewers. All patients with a minimum of 7-
day follow-up were included in the analysis for follow-up
results.

Fig. 7. Fixation of mesh with tucker

The trocars were removed under direct vision. In several cases,
the 12-mmtrocar was placed through the skin at the defect for
mesh introduction. These sites were covered by mesh and,

Figure 9. a. Intracorporeal defect closure using Endostitch
. . suturing device. b. Intracorporeal defect closure using Endostitch
therefore, were not routinely closed. The fascia for any suturing device. c. Intracorporeal defect closure using Endostitch
exposed 12-mm port site was routinely closed withO-Vicryl  suturing device. d. Intracorporeal defect closure using Endostitch
suture; skin incisions were closed in subcuticularfashion. suturing device
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RESULTS

Between AUG 2016 and AUG 2017, 30 patients presented with
ventral hernias. All cases were approached laparoscopic ally.
We classified the patients into two different groups: Group A
non-closure and Group B closure.

Table 1. Patient characteristics

Group A Group B
Number 15 15
Male 5 33.3% 2 13.3%
Female 10 66.7% 13 86.7%
Mean Age 30 35
BMI 30 35
ASA 2.3 2.24

Patient characteristics

In the non-closure group (group A) there were 15 patients 5
males (33.3%) and 10 females (66.7%) Fig. (10,11). Mean age
was 30 years (range 26—50). The average BMI was 30 (range
20-52). The average ASA was 2.3 (range 1-4).

Category 1 Category 2

Fig. 10. The mean age for both group A and B

In the closure group (group B) there were 15 patients 2 males
(13.3%) and 13 females (86.7%). Mean age was 35 years
(range 27-55). The average BMI was 32 (range 21-71). The
average ASA was 2.24 (range 1-4).Table (1),(Figl1,12).

Fig(11):Male to female ratio in group A

5 patients was
male =33.3%

10 patients was
formale =A7 79

Fig(12):Male to femaleratio in group B.
2patients was
mak =13.3%

13 patients
female

=86.7%was

Operative Time

Operative time was ranging between (65-110) minutes with a
mean time 75 minutes for group B. The operative times were
longer for Group B (closure group) than group A ( For non
closure group the mean operative time was 60 minutes) .The
first 10 cases is longer due to early learning (110minutes) but
with more experience the operative time is decreased Fig.(13).

Figure(13):The mean opertive time for both
groups

Group A GroupB

Table 2. Operative and post-operative complications

Complication Non-closure Closure

Bowel obstruction -
Seroma

Recurrence

Tleus

Enterotomy
Respiratory distress
DVT -
Wound infection No
Bulging 10

IS R

ZZ' =N =
o o

Operative Complications in group A

Accidental injury of small bowel had occurred in one patient
by grasper, in spite of it the procedure was completed
laparoscopic ally with repair of intestinal injury. One drain was
left for this case and removed after 5 days. Recurrence had
occurred in one patient (6.6%) may be due to small mesh or in
complete fixation of it and appear after 6 months .ileus
developed in 2 patients(13.3%)and treated with conservative
treatment with IV fluids and NGT and improved later on 24
hours. The bulging appears post operative in 10 patients
(66.6%) Fig (14) Table (2).

Fig.{14):Post operative complication for
group A

one patient

recurrance=5.6%% 1330%

5.50%

W Recumance
miesus

= Enterotomy

W Euige

gbdominal bulgeid
patient: =65.6%

Operative Complications in group B

Ileus developed in 2 patients (13.3 %) and treated with
conservative treatment and treated with conservative treatment
with IV fluids and NGT and improved later on 24 hours.
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Fig:(15):Post operatvie complication for
groupB

BSeroma
W lieus

| Respirstoty distress

Respiratoy distress had occurred in one obese patient (6.6%)
and treated with head up, O2 mask and bronchodilators.
Seroma developed in one patients (6.6%) after 3days and
treated with U/S guided aspiration. No bulging appears in this
group Table (2) (Fig,15).

Post-Operative Hospital Stay

It ranged from 24-48 hours with a mean of 30 hours.One
patient stayed in hospital for five days due to intestinal injury.
In both groups all patients discharged after two days 1-Oral
feeding started after 6 hours post operative for all patients
exept five patients. 2-Moblization: 30 patients were fully
mobile and doing all activities after being fully concious. 3-
Pain: 20 patients suffer from mild pain (66.6% of the patients)
and take single dose of injected analgesic, 5 patients suffer
from moderate pain (16.6% of the patients) which response to
double dose of injected analgesic, 5 patients suffer from sever
pain (16.6% of the patients) but persistant pain, the patients
take the non steroidal anti-inflammatory drugs for two weeks
and then the pain resolved.

DISCUSSION

In the last decad, laparoscopy has become the gold standard
procedure in many surgicaloperation. At the beginning of the
1990 laparoscpic hernia repair was controversial, because
many studies reported an early recurrance rate as high as 25%
(Wintringer, 2006). But now, after a decade of experience in
laparoscopic hernia surgery, this method has gained worldwide
acceptance and has became, in many centers, the first choice
for hernia repair. In 2004, Franklin ef al. reported their 11 years
experience with laparoscopic ventral hernia repair. Their
technique included primary closure of the defect
beforemeshfixation. Benefits included lower recurrence rate
(2.9 %) and less operative and post operative complications
(10.1 %) at a mean follow-up of 47.1 months (Franklin ef al.,
2004). In 2011, some described intracorporeal technique of
hernia defect closure using the Endo Stitch TM suturing device
(Jorge, 2011). Several benefits have been reported with hernia
defect closure. For example, have suggested that by closing the
defect, especially large ones, the repair is stronger and more
reliable. It has also been suggested that by approximating the
fascial edges, a more physiologic restoration of abdominal wall
function is achieved. Greater mesh overlap and better cosmesis
has also been suggested (Jorge, 2011; Palanivelu et al., 2007).
A disadvantage cited with the laparoscopic ‘‘tension-free’’
technique without defect closure is a bulging the mesh bulges
through the defect (Schoenmaeckers et al., 2010; Tse et al.,
2010). The mesh canalso come in contact with the skin,
especially in larger defects.

Conversely, 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 (Palanivelu
et al.,2007; Agarwal et al., 2008; Chelala et al., 2007). Finally,
a lower rate of wound and mesh infection with defect closure
(Franklin et al., 2004; Palanivelu et al., 2007; Chelala et al.,
2007). Recurrence rate after laparoscopic ventral hernia repair
are reported to range from 4.2 to 16.7 % (Pierce et al., 2007,
Heniford et al., 2003; LeBlanc, 2005; Clapp et al., 2012).
Some Authors reported lower recurrence rates with defect
closure from 0 to 2.9 (Franklin ef al., 2004; Palanivelu et al.,
2007; Agarwal et al., 2008; Chelala et al., 2007). We reported
in our study of 15 patients described a laparoscopic sutured
closure of the defect with mesh reinforcement and reported no
recurrence during a mean follow-up of 12 months. We found in
our study a recurrence rate was 6.6% in the non defect closure
group. Some Authors have also considered disadvantages of
closing the defect. Percutaneous sutures were associated with
abdominal discomfort (up to 6 months after surgery), pain and
neuralgia (Franklin ef al., 2004; Jagad, 2008). The pain may be
due to fixation techniques, whether tacks, sutures or a
combination, and how many of each all probably play a role.

Mesh fixation can be achieved using suture, tacks or a
combination. In a meta-analysis, with tackers fixation
associated with shorter operative time and less postoperative
pain (Franklin et al., 2004; Franklin et al., 1988).we used a
combination of tacks and sutures. At least four corners of the
mesh were secured with transfascial sutures and then tacks
were applied. In our study , rates of seroma formation about 6.6
% .We found a slightly higher incidence of seroma formation
in the closure group due to the inability of the fluid collecting
in the sac to drainback into the peritoneal cavity. Similar to
Franklin et al. who reported rates of 15-20 % for seroma
formation, in defect closure .Our results are encouraging and
demonstrate the safety and feasibility of hernia defect closure.
Operative times have been reported as ‘‘prolonged’’ when
using transfascial or intracorporeal suturing. In Franklin’s
study average OT of 68 min . Our operative times were
prolonged in closure group with a mean of 60min in the non-
closure group and 75 min in closure group.

In our study we confirm primary fascial closure during
laparoscopic ventral hernia repair with mesh showed good
results. When compared to the standard laparoscopic ventral
hernia repair with mesh, primaryfascial closure appears to yield
lower rates of both hernia recurrence and clinical bulging. It
also causes no increase in the SSI rate. Primary fascial closure
is recommended for quality hernia repair (Agarwal et al.,
2008). Unlike groin hernias where the margins of repair are
fixed structures and ‘‘tension-free’’ makes physiologic sense,
the ventral abdominal wall exists under constant physiologic
tension with mobile margins. Failure to return the abdominal
wall to its normal anatomic positionrisks a nonfunctional
abdomen (Franklin et al., 2004). Primary fascia closure
restores normal anatomy by reapproximating the abdominal
wall under physiologic tension, which may restore its function
and prevent bulging. Also, by eliminating the dead space, the
incidence of seromas and wound complications may be
decreased. Primary fascial closure using laparoscopic ventral
hernia repair with mesh may decrease the hernia recurrence
rate. Closing the fascial defect allows wider lateral mesh
overlap, which may explain this finding
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Use of laparoscopic techniques for hernia repair has lowered
SSI rates and decreased the length of hospital stay. But many
hernia repairs cannot be undertaken laparoscopic ally because
of extensive adhesions, large hernia defects, and the level of
contamination. Extracorporeal land intracorporeal closures of a
defect have advantages and disadvantages. Extracorporeal
suturing allows closure of large defects and complete
desufflation of the abdomen while tying the sutures,
minimizing tension on the suture line. However, percutaneous
closure requires multiple punctures in the skin and may
increase the risk of an SSI and suture granuloma. Not all
ventral hernias are amenable for fascial closure during
laparoscopic repair. Size plays a substantial role. For small
defects, particularly Swiss-cheese type defects, fascial closure
may not be warranted unless a single defect is large (C3 cm
wide) (Palanivelu et al., 2007; Chelala et al., 2007; Millenium
Research Group, 2009). Closure of defects (6 to 10 cm) wide
can be challenging. The largest defect reported being closed
was 12 cm wide (Chelala et al., 2007; Millenium Research
Group, 2009). Although there is no accepted way to evaluate
abdominal compliance and elasticity in the clinical setting,
casily distendableabdominal walls are more amenable to
primaryfascial closure. Our study search suggests that primary
fascial closure in conjunction with laparoscopic ventral hernia
repair appears promising. because is safe and may provide
superior outcomes with decreased recurrence rates, lower rate
of seroma formation and bulging. Also, patients appear to be
more satisfied with the results and have improved functional
status compared to a bridged repair.

Conclusion

Laparoscopic ventral hernia repair with defect closure provides
durable repair with low recurrence rate. we found in our study
it is safe to close the defect . By avoiding mesh bridging, defect
closure results in restoration of a functional and dynamic
abdominal wall that may be more physiologic in nature.
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