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INTRODUCTION
Abdominal hernia means bulging of the part of the contents 
of the abdominal cavity through a weakness in the abdominal 
wall.1 They are among the oldest-known condition affecting 
the humankind. Abdominal wall hernia can be groin hernia 
or ventral hernia.
The calculated incidence of ventral hernias are 15-20%.2 
Ventral hernias include umbilical-paraumbilical hernia, 
epigastric hernia, incisional hernia, parastomal hernia, 
spigelian hernia, lumbar hernia and traumatic hernia. Based 
on localisation of hernia, primary ventral hernia can be 
classified into two midline hernias (epigastric and umbilical) 
and two lateral hernias (spigelian and lumbar).3

Ventral hernia can be congenital or acquired. Surgery is the 
mainstay of treatment since the natural history of hernia is 
progressive, i.e. hernia can increase in size, cause pain and 
discomfort or they may lead to complications like obstruction 
and strangulation of bowel. Hernia surgery has evolved over 
time. Notable contributors include Bassini with first repair 
of inguinal hernia in 1884, Bourret designed the first nylon 
prosthetic mesh in 1948, replaced by prolene by Usher in 

1963.4,5

Leblanc and Booth in 1993 described the first laparoscopic 
repair of ventral hernia. Although laparoscopic repair has 
gained popularity worldwide, it is not widely available in 
our country. Hence open mesh repair is the most widely 
practiced technique for ventral hernia repair.6,7 Various 
techniques have been introduced for placement of prolene 
mesh in ventral hernias.
Onlay and sublay techniques are most commonly applied 
techniques for ventral hernia meshplasty. The number of 
studies in our region on this topic are limited with onlay 
technique being more commonly employed by most surgeons 
because of shorter operation time however it is associated 
with higher incidence of complications.8 The present study 
was undertaken to compare the advantages and disadvantages 
of prolene mesh hernioplasty in cases of ventral hernias using 
onlay versus sublay approach.

MATERIAL AND METHODS
The present study was carried out in Department of surgery 
at Rohilkhand Medical College and Hospital, Bareilly, Uttar 
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Pradesh.
The present study was undertaken to compare the advantages 
and disadvantages of prolene mesh hernioplasty in cases of 
ventral hernias using onlay versus sublay approach.

Type of Study: A randomized control study. It was a double 
blind comparative study.

Randomization criteria: Patients were randomly divided 
into two groups, Group A (onlay repair) and Group B (sublay 
repair) and this randomization was done using website www.
random.org to make study double blind. 

Study Duration: November 2018 to October 2019. 

Subjects: Patients, who were admitted with diagnosis of 
ventral hernia in the department of General Surgery of 
Rohilkhand Medical College and Hospital, Bareilly.

Sample Size: 100 patients were included in this study with 
diagnosis of ventral hernia, and who fulfilled the inclusion 
criteria and consented for the study. 
Inclusion Criteria: 
1. Patients admitted and diagnosed clinically as a case of 

ventral hernia in the department of General Surgery 
of Rohilkhand Medical College and Hospital, Bareilly, 
Uttar Pradesh.

2. Patients between age group of 18-65 years.
3. ASA class I (normal healthy patient) and class II (patient 

with mild systemic disease) patients.
Exclusion Criteria:
1. Patients of age less than 18 years and more than 65 years
2. Patients with ascites.
3. Patients with respiratory distress.
4. Patients with chronic cough.
5. Patients who have not opted for study.
6. Patients with BMI > 40.
7. Obstructed/Strangulated hernias which were operated 

in emergency.
8. ASA class III (patient with severe systemic disease 

that is not life-threatening) and IV (patient with severe 
systemic disease that is a constant threat to life) patients.

Ethical clearance was taken from Institutional Ethical 
Committee.
All the participants were explained about the objectives of the 
study and an informed and written consent was taken. Face 
to face interviews, history taking and physical examinations 
were done after explaining the purpose, benefits, risks of the 
procedure and they were ensured about their anonymity and 
confidentiality of the study.
All the data was assessed by using SPSS version 23 and 
the qualitative data was assessed by Chi-square and the 
quantitative data was assessed by Unpaired T-test. The results 
were presented in frequencies, percentages and mean±SD.

RESULTS
A total of 100 patients, 50 in each group, were included 
in the study. Out of 50 patients operated by onlay mesh 
hernioplasty, 24 were male and 26 were female and out of 50 
patients operated by sublay mesh hernioplasty, 20 were male 
patients and 30 were female patients. 

Table-1 shows the comparison of duration of surgery 
between the groups. The minimum time taken in onlay group 
was 40minutes and maximum time taken was 55minutes, 
whereas in sublay group minimum time taken was 40minutes 
and maximum time taken was 72minutes. The duration of 
surgery was significantly (p-value#=0.0001, *significant) lower 
among patients of onlay (44.48±3.84 minutes) compared to 
sublay (55.28±9.63 minutes).
Visual Analogue Scale (VAS) for pain was used to grade 
first 48 hours of post-operative pain with usual doses 
of analgesics. The immediate post-operative pain was 
significantly (p=0.001) lower among patients of sublay group 
(2.58±0.70) compared to onlay group (3.86±1.10) with usual 
doses of analgesics.
Table-2 shows the comparison of wound infection between 
the groups. The wound infection was present in 2 patients of 
onlay group i.e. 4% of total patients of onlay group and none 
wound infection was noted in sublay group i.e. 0% wound 
infection in sublay group. There was no significant (p>0.05) 
difference in wound infection between the groups.
Table-3 shows the comparison of hospital stay between the 
groups. The hospital stay for patient in onlay group ranged 

Groups Duration of surgery in minutes
(Mean±SD)

Onlay group 44.48±3.84
Sublay group 55.28±9.63
p-value# 0.0001*
#Unpaired t-test, *Significant
Table-1: Comparison of Duration of surgery between the 
groups

Wound infection Onlay group
(n=50)

Sublay group
(n=50)

p  
value#

No. % No. %
Present 2 4.0 0 0.0

0.07Absent 48 96.0 50 100.0
#Chi-square test

Table-2: Comparison of post-operative wound infection be-
tween the groups

Groups Hospital stay in days
(Mean±SD)

Onlay group 7.92±1.66
Sublay group 6.02±0.97
p-value# 0.001*
#Unpaired t-test, *Significant

Table-3: Comparison of Hospital stay between the groups

Recurrence Onlay group
(n=50)

Sublay group
(n=50)

p value#

No. % No. %
Yes 1 2.0 0 0.0

0.31No 49 98.0 50 100.0
#Chi-square test 

Table-4: Comparison of recurrence between the groups



Shekhar, et al. Open Onlay Versus Sublay Mesh Repair in Ventral Hernias

A76

International Journal of Contemporary Medical Research  
International Journal of Contemporary Medicine Surgery and Radiology Volume 6 | Issue 1 | January-March 2021

ISSN (Online): 2565-4810; (Print): 2565-4802 | ICV 2019: 98.48 |

from 5days to 12days and in sublay group it ranged from 
5days to 9days. The hospital stay was significantly (p=0.001) 
lower among patients of sublay group (6.02±0.97 days) than 
onlay group (7.92±1.66 days). 
Table-4 shows the comparison of recurrence between the 
groups. Only 1 case of recurrence within one month was 
seen from onlay group, which meant 2% of patients of onlay 
group and there was no case of recurrence among patients of 
sublay group. There was no significant (p>0.05) difference in 
recurrence between the groups.

DISCUSSION
Repair of ventral hernia without complications is always 
challenging for the operating surgeons and advancements 
in basic surgical techniques have been made to prevent 
complications in hernia repair. Placement of mesh has been 
shown to be effective in reducing the risk of recurrence.9,10 
Onlay and sublay are two most commonly used techniques 
of mesh placement during ventral hernia repair. Some studies 
have concluded that sublay technique should be declared as 
gold standard because there is a less risk of mesh infections 
and seroma formation.11 Onlay technique has the advantage 
of separating the mesh from abdominal contents but the 
major disadvantage of this is that mesh can become easily 
infected in presence of surgical site infections and there is 
also a higher risk of seroma formation.12

Based on national operative statistics, ventral hernia 
commonly encountered in surgical practice accounts for 15-
20% of all abdominal wall hernias.2 Based on localisation 
of hernia, primary ventral hernia can be classified into 
midline hernias (epigastric and umbilical) and lateral hernias 
(spigelian and lumbar). Incisional hernias based on location 
can be classified as medial or midline hernias and lateral 
hernias.3

The present study was conducted in the Department of 
General Surgery, Rohilkhand Medical College and Hospital, 
Bareilly, Uttar Pradesh with the objective to compare the 
advantages and disadvantages of prolene mesh hernioplasty 
in cases of ventral hernias using onlay versus sublay approach. 
A total of 50 patients in each group were included in the 
study. Randomisation was done using website www.random.
org.
In this study, more than half of the patients of both onlay 
(52%) and sublay (60%) groups were females. There was no 
significant (p>0.05) difference in gender between the groups 
showing comparability of the groups in terms of gender. 
Shehryar et al (2018)13 reported that there were 64% female 
patients in group S and 60% in group O (p-value 0.56).
The duration of surgery was significantly (p=0.0001) lower 
among patients of onlay (44.48±3.84 minutes) compared to 
sublay (55.28±9.63 minutes) in the present study. Alsoudany 
et al (2018)14 found that the duration of surgery in patients 
treated with onlay mesh repair (Group A) ranged from 75-
90 minutes (83.41+10.24) and duration of surgery in patients 
treated with retromuscular mesh repair (Group B) ranged 
from 80-100 minutes (89.52+7.25). Godara et al (2006)15 
reported that the duration of surgery ranged from 30 – 90 
minutes (49.35 ± 8.29) onlay group and the duration of 
surgery ranged from 36 – 96 (63.15 ± 15.0) in retromuscular 

mesh repair (Group B).
The post-operative pain was significantly (p=0.001) lower 
among patients of sublay (2.58±0.70) compared to onlay 
(3.86±1.10) in this study. Shehryar et al (2018)13 reported 
that the mean pain score after 6 hours of surgery in group 
S was 2.91+0.71 versus 4.43+0.86 in group O (p-value 
<0.0001). The mean post-operative pain score in study of 
Saber and Al-Masry (2015)16 was 5.5+0.7 in onlay group and 
3.0+0.97 in sublay mesh.
In the present study, the wound infection in the early 
post-operative period was present among 4% patients of 
onlay and in 0% of sublay which improved with antibiotics 
and regular antiseptic dressings. There was no significant 
(p>0.05) difference in wound infection between the groups. 
Shehryar et al (2018)13 found that wound infections rate was 
significantly lower in group S patients. These occurred in 8% 
patients in group S and in 17% patients in group O (p-value 
0.05).
The hospital stay was significantly (p=0.001) lower among 
patients of sublay (6.02±0.97 days) than onlay (7.92±1.66 
days) in this study. Patients were discharged once they have 
adequate pain control, passed stool and resumed oral feeding. 
Alsoudany et al (2018)14 found that the length of hospital 
stay following treatment of ventral hernia by onlay mesh 
repair (Group A) was 3-9 days (4.63 ± 0.35) while following 
treatment of ventral hernia by retromuscular mesh repair 
(Group B), the duration of hospital stay was 1-4 days (2.62 
± 0.74).
Hernia recurrence is distressing to the patient and 
embarrassing to the surgeon. Nowadays due to tension free 
repair using prosthetic mesh, recurrence rate has become 
negligible. The recurrence was in 2% patients of onlay and 
was nil in patients of sublay group in the present study at one 
month of follow up.
Alsoudany et al (2018)14 reported that hernia recurrence was 
observed in patients treated with onlay mesh repair (Group 
A), only one patient (5%) developed hernia recurrence 
(occurred after about 11 months post operation).
Limitations of this study included small sample size and a 
shorter duration of follow up. The studies with larger sample 
size with long duration of follow-up are required to have 
more robust findings.

CONCLUSIONS
The following are the conclusions of this study:
1. More than half of patients of both onlay group (52%) 

and sublay group (60%) were females. There was no 
significant (p>0.05) difference in gender between the 
groups.

2. The duration of surgery was significantly (p=0.0001) 
lower among patients of onlay group (44.48±3.84 
minutes) compared to sublay group (55.28±9.63 
minutes). 

3. The immediate post-operative pain was significantly 
(p=0.001) lower among patients of sublay group 
(2.58±0.70) compared to onlay group (3.86±1.10), with 
usual dose of analgesics.

4. Wound infection was noted among 4% patients of 
onlay group and in 0% of sublay group. There was no 
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significant (p>0.05) difference in wound infection 
between the groups.

5. The hospital stay was significantly (p=0.001) lower 
among patients of sublay group (6.02±0.97 days) than 
onlay group (7.92±1.66 days). 

6. Early recurrence was noted in 2% patients of onlay 
group and was nil in patients of sublay group. There was 
no significant (p>0.05) difference in early recurrence 
between the groups.

Overall
Sublay mesh repair is a better alternative to onlay mesh 
repair for repair of ventral hernias, our study favours the use 
of sublay meshplasty for repair of ventral hernia as it can be 
used for all sites of ventral hernia, the mesh is mostly hidden 
and anchored behind the rectus muscle, there are less rate 
of complications and there is a low recurrence rate. This 
observation suggests to carry out more trials on the sublay 
mesh repair technique and to include bigger number of cases 
and longer duration of follow up to assess late recurrences.
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