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ABSTRACT 

Background: The ventral hernias found along the midline in anterior abdominal wall, known as “primary midline ventral 

hernias”, are frequent in the general population. These hernias can be addressed through two primary surgical methods: 

laparoscopic ventral hernia repair, which involves “Intraperitoneal Onlay Mesh Hernioplasty (IPOM)”, and traditional 

open herniorrhaphy or hernioplasty. Objective: This study was performed to compare the incidence of surgical site 

infections between the traditional open repair method and the laparoscopic repair technique of ventral hernia. Study 

Design: Prospective randomized control study. Settings: Surgical Unit-II, Department of Surgery at Benazir Bhutto 

Hospital in Rawalpindi Pakistan. Duration: January 2020 to 2022. Methods: A total of 60 patients participated, with 30 

undergoing “laparoscopic ventral hernia repair (LVHR)” and 30 undergoing “open ventral hernia repair (OVHR)”. Non-

probability consecutive sampling technique was employed, and the outcome variable was surgical site infection. Data 

analysis was conducted using SPSS (Statistical Package for Social Sciences) version 25.0, with the significance determined 

using the Chi-square test. A p value of ≤ 0.05 was considered as significant. Results: Out of 60 patients, surgical site infection 

(SSI) was present in a total of 10 patients (16.6%). Out of these 10 patients, 6.6%(n=2) had SSI in the laparoscopic group and 

26.6 %(n=8) in open repair. The distribution of these frequencies was significant (p=0.001). Conclusion: Laparoscopic 

ventral hernia repair has a lower rate of surgical site infection as compared to open ventral hernia repair. 

Keywords: Ventral hernia, Surgical site infection, Laparoscopic repair of hernia.  

 
INTRODUCTION 

entral hernia is a common condition. The term 
"hernia" refers to the protrusion of an organ or a part 

of an organ from the walls of the containing cavity, such 
as the abdominal wall, chest wall, pelvis, or diaphragm.1 
In adults the commonest hernias are inguinal, umbilical, 
incisional, femoral and epigastric hernias respectively.1 

Ventral hernia includes both the incisional hernia and 
midline primary ventral hernia (PVH).2 Primary hernia 
means a hernia that is not secondary to any incision. PVH 
includes umbilical, paraumbilical and epigastric hernias2. 

An umbilical hernia is most commonly observed in 
newborns or infants. Paraumbilical hernias are among the 
most frequent types of hernias in adults. Paraumbilical 
can occur both above or below the umbilicus.2 
Paraumbilical and umbilical hernias make up 10 % of all 
the hernias. 3 

The primary ventral hernia is diagnosed by a history of 
lump/swelling or pain at the umbilical or epigastric 
region. It is further confirmed by clinical examination.4 

Among the hernia patients about 39% of the patients are 
asymptomatic. In the symptomatic patients (61%) 
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experience dragging pain pressure, nausea, and vomiting 
or constipation. Out of these symptomatic patients, 44% 
present with pain, 20% experience pressure and 9% have 
nausea and vomiting.4  

The standard management for hernia is surgical repair, 
which can be performed using simple suture repair 
(primary repair), Mayo’s repair 5(double breasting), or by 
using mesh. Research indicates a high rate of recurrence 
for simple suture repair3,6 and a 10-year recurrence of up 
to 40-54% for Mayo repair of umbilical and incisional 
hernias.7,8 Whereas, a randomized control trial showed a 
recurrence rate of just 1% for mesh repair, suggesting it as 
the preferred surgical technique for ventral hernia.9,10 

Since the advent of minimal access surgery, most of the 
surgical procedures are now done laparoscopically. 
Laparoscopic repair of hernias is also gaining popularity. 
This is true for all hernias including inguinal, ventral, and 
diaphragmatic hernias. The “intraperitoneal onlay mesh 
(IPOM)” method for laparoscopic repair of the ventral 
hernia was first documented by Leblanc and Booth in 
199311. Laparoscopic repair of the ventral hernia has been 
found to have fewer postoperative complications, such as 
less pain, early return to normal activity, and fewer 
seromas and wound infections as compared to open 
repair. 12,13,14 As a result, laparoscopic ventral hernia 
repair (LVHR) is now considered an effective and 
preferable method. 

In Pakistan, the concept of laparoscopic ventral hernia 
repair (LVHR) has still not been fully adopted especially 
in public sector hospitals and there has been little research 
on the topic in this part of the world. The rationale of the 
study is to assess the laparoscopic technique as compared 
to traditional open surgery repair in the management of 
primary ventral hernia in terms of surgical site infection. 
The purpose of this study is to establish the safety of 
laparoscopic ventral hernia repair in terms of infection 
rate in a public sector hospital. 

METHODS 

Our study was a prospective randomized control study 
conducted at the Department of Surgery Unit-II Benazir 
Bhutto Hospital, Rawalpindi, Pakistan from January 2020 
to January 2022 after ethical approval vide letter no. 
3/11/2019/BBH. There was a total of 60 cases with 30 
patients in each group “laparoscopic ventral hernia group 
(LVHR)” and “Open ventral hernia repair group 
(OVHR)”. Sample size was calculated using online 
sample size calculator for randomized controlled trials 
taking effect size of 0.8, alpha error 0f 0.05 and power of 
study 80% All the patients admitted from outpatient 
department, of both genders aged above 20 years of age 
and below 65 years who were diagnosed as having 
primary ventral hernia on basis of clinical examination 

and the anterior abdominal wall defect proven 
radiologically by ultrasound abdomen were included in 
the study. Primary ventral hernia was defined as, 
protrusion of a hernia sac containing gut or omentum 
above or below a patient's umbilicus or in the epigastric 
region, through a weak place in his/her linea alba, 
diagnosed on clinical examination and on ultra-sonogram 
as anterior abdominal wall defect. While the surgical site 
infection (SSI) was followed at 30 days postoperatively 
and defined according to CDC criteria as “superficial 
surgical site infection”, “deep surgical site infection” and 
“organ space infection”.3 All the pregnant females, 
patients having huge incisional hernias requiring 
component separation, patients who were unfit (ASA 
Class IV or above), who were having any general 
contraindication to laparoscopic surgery or respiratory 
insufficiency were excluded from the study. We 
hypothesized that LVHR for PVH has fewer SSI as 
compared to OVHR for PVH. 

All the cases meeting the above-mentioned 
inclusion/exclusion criteria were included after taking 
informed consent. They were randomized by lottery 
method to either laparoscopic or open paraumbilical 
hernia repair and all this information was recorded on a 
pre-designed proforma. All patients undergoing surgery 
for ventral hernia repair either by open or laparoscopic 
technique were administered the same antibiotics 
(Injection ceftriaxone 1g) 1 dose preoperatively and 2 
doses post-operatively. Open ventral hernia repair was 
done by closing the defect by proline 1/0 and then by 
placing and securing a polypropylene mesh over the 
anterior rectus sheath (on lay mesh hernioplasty). 
Laparoscopic intraperitoneal on lay mesh hernioplasty 
was done by creating pneumo-peritoneum, reduction of 
the hernia contents, and placing and securing a composite 
mesh over the anterior abdominal wall with the help of 
tackers. When the defect was large, it was closed with 
proline 1/0. Before placement of mesh. Consultant 
surgeons having similar experience performed the 
surgeries. Injection Ketorolac 30 mg I/V was used 
immediately postoperatively as a pain killer and then 
given 8 hourly (2 doses). Then patients were discharged 
on a prescription of oral antibiotics and analgesics for five 
days. Patients were followed up for 30 days 
postoperatively. 

The data analysis was done using SPSS version 25.0. The 
analysis encompassed qualitative variables such as 
gender and the frequency of infection between two 
groups, as well as ASA grade, and quantitative variables 
such as age. Mean and standard deviation were used to 
measure the quantitative variables, while categorical 
data, including gender, ASA class, and SSI, were 
expressed in terms of frequency and percentage. The 
significance was calculated using the Chi-square test. 
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Additionally, variables like age, ASA grade, and gender 
were stratified to control effect modification. A p-value of 
0.05 or less is considered significant when interpreting the 
results. 

RESULTS 

Total 60 cases, 30 in each group, were included in the 
study to compare the frequency of surgical site infection 
between post-operative patients of LVHR and OVHR 
repair. 

The mean age for LVHR was 37.22±10.19 and in OVHR 
was 36.12±10.89 years. Patients were then distributed 
according to gender showing that 30%(n=10) in LVHR 
and 36.6%(n=11) in the OVHR group were males while 
70% (n=21) in LVHR and 63.3%(n=19) in the OVHR group 
were females as shown in table 1. ASA classification was 
recorded which showed that class I were 66.6% (n=20) in 
the LVHR group and 56.6% (n=17) in the OVHR group 
while ASA class II patients were 33.3% (n=10) in LVHR 
and 43.3 (n=14) in OVHR group. 

Table 1: Demographic data of the patients in LVHR 
group and OVHR group 

Variables 
Patients No. (%) 

P-value 
LVHR, n:30 OVHR, n:30 

Age mean 
(SD) years 

37.22 ± 10.19 36.12 ± 10.89 0.88 

Gender 
Male 
Female 

 
9 (30) 

21 (70) 

 
11 (36.6) 
19 (63.3) 

 
0.50 

ASA class 
I 
II 

 
20 (66.6) 
10 (33.3) 

 
17 (56.6) 
13 (43.3) 

 
0.62 

LVHR: laparoscopic ventral hernia repair, OVHR: open ventral hernia repair, 
ASA: American Society of Anaesthesiologists 

 
Total surgical site infection rate was present in 10 out of 
60 patients (16.6%). A comparison of the frequency of 
surgical site infection between post-operative patients of 
LVHR and OVHR was done showing that 6.6%(n=2) had 
SSI in LVHR and 26.6 %(n=8) in open repair. The 
distribution of these frequencies was significant 
(p=0.001). The open repair group also had a higher 
incidence of seroma (table 2). 

Table 2: Incidence of SSI in LVHR and OVHR groups 

Variable 

Patients No. (%) 
n: 30 n:30 

P value 
LVHR 
no. (%) 

OVHR 
No. (%) 

SSI 
Superficial Deep 
Organ space infection 
Overall 

1 (3.3%) 
1 (3.3%) 
0 (0%) 

2 (6.6%) 

4 (13.3%) 
3 (10%) 
1 (3.3%) 

8 (26.6%) 

 
 
 

0.001 

Seroma 1 (3.3%) 5 (16.6%) 0.02 

SSI: Surgical site infection, LVHR: laparoscopic ventral hernia repair, OVHR: 
open ventral hernia repair 

Patients were stratified according to age demonstrating 
that 60%(n=18) in LVHR group and 63.3%(n=19) in 
OVHR group lied in 20-40 years of age group while 
40%(n=12) in Laparoscopic and 36.67%(n=11) in open 
repair group were of 41-65 years old. The difference in 
frequencies of SSI between the two techniques was 
significant in both age groups 20-40 years and 41-65yers 
(p=0.01, p=0.04 respectively) in females (p=0.04) and ASA 
class I patients (P=0.01). (Table- III). The risk stratification 
showed an odds ratio (OR) of gender in LVHR group to 
be 2.5. Age groups and ASA classes had OR< 1 (table IV). 

Table 3: Stratification for frequency of surgical site 
infection (SSI) between LVHR group and OVHR group 
with regards to age, gender and ASA classification 

Variable 
Groups 

(n: LVHR, 
OVHR) 

SSI in 
LVHR 

n:2 

SSI in 
OVHR 

n=8 

P-
value 

 Age 

20-40 years 
n: (18, 19) 

1 (5.5%) 5 (26.3%) 0.01 

41-65 years 
n: (12, 11) 

1 (8.3%) 3 (27.2%) 0.04 

Gender 

Male 
n: (9, 11) 

1 (11%) 1 (9%) 1.0 

Female 
n: (21, 19) 

1 (4.6%) 3 (15.7%) 0.04 

ASA 
Classification 

I 
n: (20, 17) 

0 (0%) 5 (29.4%) 0.01 

II 
n: (10, 13) 

2 (20%) 3 (23%) 0.8 

SSI; Surgical Site Infection, ASA: American Society of Anaesthesiologists, 
LVHR: laparoscopic ventral hernia repair, OVHR: open ventral hernia repair 

 

Table 4: Risk stratification in LVHR and OVHR with 
respect to age, gender and ASA class 

Variable 
SSI in LVHR 

(OR) 
(95 % CI) 

SSI in OVHR 
(OR) 

(95 % CI) 

Age 
20-40 yrs. 
41-65 yrs. 

0.6 0.95 

Gender 

Males 
Females 

2.5 0.53 

ASA classification 
I 
II 

0.2 1.38 

SSI; Surgical Site Infection, ASA: American Society of Anaesthesiologists, 
LVHR: laparoscopic ventral hernia repair, OVHR: open ventral hernia repair 

 

DISCUSSION 

The available treatment options for “primary midline 
ventral hernias (PMVH)” or “primary ventral hernias 
(PVH)”, which include paraumbilical and epigastric 
hernias, encompass primary suture repair, open mesh 
hernioplasty, and laparoscopic repair, employing 
intraperitoneal placed on lay mesh hernioplasty (IPOM) 
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technique. In our study, we carefully examined and 
compared the rates of surgical site infections (SSI) in 
patients who underwent open repair with mesh versus 
those who underwent laparoscopic mesh repair. 

In our study there were more female patients of primary 
ventral hernia in both laparoscopic and open repair 
groups (60% and 63% respectively) as compared to males 
as shown in table-II. This finding is corroborated by 
previous studies. In a study by Ahmed Alenazi et al. of all 
the patients diagnosed with hernia more than 54.2% of 
the participants were females.15 According to another 
study by Bedewi et al., conducted in Riyadh, Saudi 
Arabia, the specific prevalence of para-umbilical hernia 
cases among males was 23.3% while 29.4% among 
females.16 Various studies have demonstrated that the 
incidence of paraumbilical hernia is five times higher in 
females due to the strong influence of pregnancy.17. 

The overall surgical site infection rate in all the surgeries 
was 16.6 %; 10 out of 60 patients in our study. SSI in LVHR 
was found to be 6.6%(n=2) and 26.6 %(n=8) in open 
repair. In a study by Cassie et al, the overall wound 
infection rate in open and laparoscopic hernia repair was 
just 2.2%.18 EW Taylor et al. documented a surgical site 
infection rate of 5.3% in groin hernia repairs.19 The overall 
surgical site infection in our study was generally when 
compared to other studies.18,19 This may be because our 
study setting was a tertiary care public hospital. This is 
supported by a study in Australia where public hospitals 
had a significantly higher infection rate than private 
hospitals.20,21 Other contributing factors include improper 
surgical theatre and instrument sterilization, inadequate 
facilities, a shortage of surgical tools, inadequate supplies 
for wound care, improper aseptic techniques utilized by 
the surgeons, poor hospital hygiene, and a high 
concentration of pathogenic organisms in the hospital. 
The incidence of seroma was found to be more in OVHR 
as compared to LVHR in this study.21 This may be 
because of the fact that a lot of dissection is performed in 
the open repair as compared to the laparoscopic repair 
technique.2 

 In a local study conducted by Malik et al in Karachi, 
Pakistan, the laparoscopic repair of para-umbilical hernia 
was compared with traditional open repair. The study 
included a total of 337 patients, with 200 patients 
underwent treatment at a public sector hospital and the 
remaining 137 patients receiving surgery at two private 
facilities. The study's findings indicated an absence of 
mortality and a relatively low occurrence of both 
operational and postoperative complications in the 
laparoscopic repair method.22 These results serve to 
validate the conclusions drawn from our research. 

Our study's conclusions are reinforced by the findings of 
a study by Hajibandeh et al., which demonstrated that 

open surgery was associated with a significantly higher 
rate of wound infection (with an odds ratio of 2.35) 
compared to laparoscopic surgery.23 Additionally, our 
results align with another study conducted by Williams 
et al., which revealed a surgical site infection (SSI) rate of 
1.5% in the patients treated by open surgery and 0.9% in 
those treated by laparoscopic surgery. These consistent 
findings across different studies provide robust support 
for the impact of the laparoscopic surgical approach on 
the incidence of wound infections. 

In a study by EW Taylor et al., it was found that an 
increase in the “American Society of Anaesthesiologist’s 
(ASA)” class of fitness for surgery does not pose as a risk 
factor for infection, aligning with the outcomes of our 
study.19 Our research also indicated a lack of significant 
association between surgical site infection (SSI) and age 
and gender. Similarly, Medina M. et al. assessed the risk 
for SSI and concluded that the risk was independent of 
ASA grade and gender in patients undergoing 
herniorrhaphy for abdominal wall hernias,25 
corroborating our findings. In our study SSI was 
significantly higher in both age stratus with risk 
stratification showing OR< 1. Additionally, our study 
revealed a notable difference in SSI incidence among male 
and female patients. The risk stratification showed an OR: 
2.5 in LVHR group showing greater propensity of SSI for 
males in LVHR group. This could possibly be because our 
sample was not matched for gender groups.  

This study has shown that the “laparoscopic ventral 
hernia repair” has a lower incidence of surgical site 
infection (SSI) as compared to the “open ventral hernia 
repair” for primary ventral hernias. This shows one of the 
major benefits of the laparoscopic repair as surgical site 
infections result in greater morbidity, longer hospital 
stays and delayed return to work.  

CONCLUSION 

Laparoscopic ventral hernia repair (LVHR) has less 
surgical site infection rates than open ventral hernia 
repair (OVHR). Hence laparoscopic repair for ventral 
hernia can be safely used in public sector hospitals in our 
country. 

LIMITATIONS 

A limitation of this study was that possible confounding 
factors such as hernia size and obesity were not taken into 
consideration. 

SUGGESTIONS / RECOMMENDATIONS 

We recommend that further studies longer duration for 
follow-up should be conducted to assess long term 
complications like recurrence should be conducted to 
declare laparoscopic approach as the gold standard. 
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