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Hernia is a considerable most common surgical conditions, 
potentially leading to impairment, hospitalization, and the 
need for surgery [1]. An incisional hernia in the ventral 
abdominal wall is a defect in the abdominal wall's 
musculoskeletal layers along the surgical scar [2]. 
Abdominal content protrusion is a result of weakening 
muscles along prior surgical scars, which causes incisional 
hernias, a kind of ventral abdominal wall hernia. These 
hernias may cause strangling, infection, intestinal 
blockage, and persistent discomfort, all of which call for 
prompt surgical  surger y.  Although mesh-based 
treatments have advanced, the recurrence rate following 
surgical repair is still a signi�cant issue, ranging from 10% 
to 30% [2, 3]. This covers epigastric, para-umbilical, 
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inguinal, and umbilical hernias. Incisional hernias are 
another forms of ventral hernia that affects 15-20% of 
patients undergoing laparotomy [3]. Despite the 
increasing incidence of surgical repair, surgeons continue 
striving to reach "perfect results," and the rate of surgical 
failure remains signi�cant 10 to 30 percent [4]. A growing 
amount of controversy surrounds the optimal incisional 
hernia repair technique [5]. In surgical clinics, ventral 
hernias are diagnosed most frequently. According to a 
Danish study, 0.53% of prevalence of an umbilical hernia 
within �ve years. Incisional hernias can occur up to 11% of 
the time following major abdominal surgery [6]. According 
to their site infection speci�cally on these abnormalities of 
the abdominal wall might be classi�ed as congenital, 
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Hernias of the ventral abdominal wall are a frequent surgical problem that has to be repaired well 

to reduce complications and recurrence. Objective: To determine which method yields better 

clinical outcomes. Methods: In two groups of 40 individuals, 80 patients with ventral abdominal 

wall hernias had the results of Onlay and Sublay mesh repair compared. This prospective study, 

conducted at Prime Teaching Hospital/Kuwait Teaching Hospital (Peshawar Medical College) 

from June to December 2024. Data analysis was conducted using SPSS version 23.0 with a 

signi�cance level of p < 0.05. Results: The mean age of patients was 43.13 ± 11.76 years, among 

them 62.5% were male. Among this 64% had midline ventral hernias. Patients undergoing 

Sublay mesh repair experienced signi�cantly lower wound infections (5% vs. 15%, p < 0.05) and 

less seroma formation (4.61% vs. 20%, p < 0.05) as compared with the Onlay group, notably, the 

study also found that the duration of hospital stay was signi�cantly longer for the Onlay group 

compared to the Sublay group (p < 0.05). The sublay technique showed zero recurrence cases 

(0%), while the On-lay technique had six cases (15%) with statistically signi�cant (p < 0.05). 

Conclusions: Sublay mesh repair demonstrates distinguishing clinical outcomes over Onlay 

mesh repair, with lower infection rates, less seroma formation, and shorter hospital stays. The 

�ndings suggest that Sublay mesh repair should be preferred for ventral abdominal wall hernias 

to minimize patient morbidity and improve recovery.
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acquired, or spontaneous. As a result, umbilical hernias 
happen at the umbilicus, whereas epigastric hernias 
happen from the xiphoid process to the umbilicus. The 
least common spontaneous hernias that occur below the 
navel in the midline are paraumbilical and hypogastric 
hernias [7]. One of the most major problems in mesh repair 
is mesh placement. According to reports, certain 
procedures are linked to notably elevated incidence of 
certain consequences, including wound infection, �stula, 
and recurrence [8]. After incisional ventral hernias are 
repaired, there is still a signi�cant chance of infection and 
recurrence, even with advancements in surgical technique 
and prosthetic technologies [ ]. Although many methods 
for hernioplasty and repair have been identi�ed, tension-
free mesh insertion is currently a common procedure with 
two types of mesh plasty: Onlay and Sublay [9]. The surgical 
results are greatly impacted by the decision between these 
two methods. Seroma development, recurrence, and 
wound infection have all been linked to Onlay mesh repair, in 
which the mesh is positioned above the rectus sheath. By 
placing the mesh in the preperitoneal area, Sublay mesh 
repair, on the other hand, offers superior reinforcement 
and reduces postoperative problems. The best method for 
repairing a ventral hernia must be determined by 
comparing various options [10]. The incidence of mesh 
repair-related wound complications and post-operative 
wound infections is intended to further investigate the 
most effective way to manage these hernias [11]. Whereas 
Onlay mesh repair places the replacement mesh between 
the anterior rectus sheath and the abdominal wall's 
subcutaneous tissues, Sublay mesh repair places it in the 
preperitoneal plane created between the rectus muscle 
and the posterior rectus sheath [12]. According to a 
number of studies, the mesh's placement has a signi�cant 
impact on the results of surgery. Because Onlay mesh is 
positioned closer to subcutaneous tissues, research 
suggests that it is linked to an increased risk of wound 
infection, seroma development, and recurrence. On the 
other hand, Sublay mesh repair provides superior 
strengthening, a decreased risk of infection, and a lower 
recurrence rate since the mesh is placed in the 
p r e p e r i to n e a l  a r e a .  C o m p a r a t i ve  r e s e a r c h  h a s 
demonstrated that the Sublay approach improves long-
te r m  h e r n i a  r e p a i r  s u c c e ss  r a te s  a n d  r e d u c e s 
complications [13]. Although, one of the bene�ts of the 
latter method is that, because the mesh is located deep 
within the preperitoneal plane, it prevents the spread of 
infection from subcutaneous tissues [12]. In terms of 
recurrences, databases and reviews indicate that open 
mesh repair is superior to suture repair. Whereas there is 
insu�cient evidence to determine which mesh type or 
position (on- or Sublay) should be used [14]. There is also 
differences over which technique is better after adhering 

M E T H O D S

Between June and December of 2024, this prospective 
study was carried out in the general surgery department of 
Prime Teaching Hospital/Kuwait Teaching Hospital 
(Peshawar Medical College). A computer-generated 
random sequence was used to allocate patients to either 
the Onlay or Sublay groups in a straightfor ward 
randomization procedure. This reduced selection bias by 
ensuring an impartial patient distribution between the two 
groups. Prime Foundation's ethical committee granted this 
permission, which has the IRB permission Number 
Prime/IRB/2024-1094. Before being included in the study, 
all patients gave their written informed consent. A total of 
80 patients were included in this study con�rmed 
diagnosed with ventral abdominal wall hernias. All eligible 
patients who met the inclusion criteria during the research 
period were enrolled using a sequential sampling 
approach. By ensuring that the sample is representative of 
the normal patient population having ventral hernia 
surgery, this approach reduces selection bias and 
increases the repeatability of the study. The sample size 
calculation was based on existing literature, aiming to 
detect a 20% difference in postoperative complications 
between Onlay and Sublay mesh repair techniques. 

closely to the principles of incisional hernia repair [15]. The 
use of prosthetic mesh to treat incisional hernias has 
increased recently due to the high recurrence rates linked 
to primary suture repair. By 1999, 65.5% of incisional hernia 
surgeries included synthetic mesh, up from 34.2% in 1987. 
Mesh is now the accepted standard of treatment for 
incisional hernia repair, according to the American Hernia 
Society [16]. The concept that acute fascial separation 
early in the postoperative phase causes delayed clinical 
development of abdominal wall incisional hernias is 
currently supported by the bulk of studies [17]. In current 
study, people who had incisional hernia repair in the local 
setup including Onlay and Sublay were assessed the results 
of two common mesh deployment methods [15]. 
Ventral abdominal wall hernias remain a common surgical 
challenge with considerable risks of postoperative 
complications such as infection, seroma formation, and 
recurrence despite advancements in mesh repair 
techniques. Although both Onlay and Sublay mesh 
placements are widely practiced, there is ongoing 
controversy and lack of conclusive local evidence 
regarding the superior technique in terms of clinical 
outcomes. Existing literature provides inconsistent 
�ndings, particularly in the context of patient-speci�c and 
regional surgical practices. Therefore, this study aims to 
compare the outcomes of Onlay and Sublay mesh repair 
techniques to determine the more effective approach for 
reducing complications and improving recovery in patients 
with ventral hernias.
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Assuming a 95% con�dence interval (α = 0.05) and 80% 
power, a minimum of 20 patients per group, totaling 40 
patients, was deemed su�cient. 
The sample size was calculated using the formula:
n= (Zα/2 +Zβ) 2×[p1 (1−p1 )+p2 (1−p2 )] /(p1 −p2 )2  
Where: 
Z =1.96Z_{\α/2} = 1.96Zα/2 =1.96 for a 95% con�dence α/2

interval,
βZ =0.84Z_{\β} = 0.84Zβ =0.84 for 80% statistical power,

p p_1p   (expected complication rate in Onlay repair) = 30%,1 1

p p_2p   (expected complication rate in Sublay repair) = 10%.2 2

This computation indicated that a minimum of 40 
participants each group, or 80 patients overall, were 
needed. In order to ensure that the sample size was 
su�cient to identify clinically signi�cant changes, the 
effect size was calculated using prior research on mesh 
repair results. Given the study's single-center context, the 
sample size was appropriate. Patients in Group 1 had Onlay 
mesh repair, which involved placing the prosthetic mesh 
between the subcutaneous tissues and the anterior rectus 
sheath. Group 2 included patients with Sublay mesh repair, 
with the mesh placed in the preperitoneal plane between 
the rectus muscle and the posterior rectus sheath. 
Baseline parameters, such as age, gender, comorbidities 
(including diabetes and hypertension), BMI, smoking 
status, and hernia size, were evaluated prior to surgery in 
order to guarantee comparability between the two groups. 
In terms of these factors, there were no discernible 
variations between the groups, guaranteeing that results 
were unaffected by pre-existing discrepancies. In addition 
to recording comorbidities based on patient history and 
medical records, the size of the hernia was evaluated 
preoperatively using clinical examination and ultrasound 
where required. Patients were included based on clinical 
assessment, and in cases of diagnostic uncertainty, CT 
scans were performed to con�rm the diagnosis. All 
patients underwent preoperative anesthetic evaluation to 
assess their surgical �tness. In all cases, synthetic, 
lightweight, non-absorbable mesh was used. Perioperative 
prophylactic antibiotics, including intravenous Tazocin and 
Metronidazole, were administered to all patients. Patients 
were monitored postoperatively for wound healing, �uid 
accumulation in drains, infection, and hospital stay 
duration. During follow-up visits, clinical examination was 
used to evaluate postoperative sequelae, including seroma 
development and wound infection. After surgery, the 
patients were assessed on 3-7 days, as well as 3 and 6 
months later. Localized redness, swelling, purulent 
discharge, and fever were diagnostic criteria for infection, 
whereas palpable �uid collections at the surgical site or, if 
required, ultrasound results were used to identify seroma 
development. Any indications of recurrence were veri�ed 
by physical examination and, if necessary, imaging tests 
such CT or ultrasound scans. On a designated datasheet, 
pertinent postoperative and clinical data were gathered. 

R E S U L T S

The current study comprised of a total of 80 patients with 
ventral abdominal wall hernias. The mean age of the 
participants was 43.13 ± 11.76 years, with a male 
predominance of 56.3% (n=45) and females comprising 
43.8% (n=35). Among the patients, 64% had midline ventral 
hernias, while the remaining cases had a subcostal 
distribution. While assessing complications by gender, 
females exhibited a higher frequency of seroma formation 
(27.5% vs. 12.5%), wound infections (32.5% vs. 10%), and 
recurrence (27.5% vs. 7.5%), with all differences reaching 
statistical signi�cance (p < 0.05). Mesh removal was also 
more frequent among female patients (17.5% vs. 5%, p = 
0.01).
Table 1: Age and Gender Distribution of Study Participants with 
Statistical Signi�cance

20-30

30-40

40-50

Total

7 (17.1)

14 (34.1)

20 (48.8)

41 (100)

18 (22.4)

31(38.8)

31 (38.8)

80 (100)

Age Group
(Years)

p-value

<0.05

>0.05

<0.05

-

Female
Frequency (%)

Total
Frequency (%)

11 (28.2)

17 (43.6)

11 (28.2)

39 (100)

Male
Frequency (%)

Spontaneous hernias were more common, accounting for 
75% (n=60) of cases, while 25% (n=20) of patients 
presented with incisional hernias. Age-wise, the highest 
prevalence of hernias was observed in the 30–40 years 
(38.8%) and 40–50 years (38.8%) age groups. A signi�cant 
gender-based difference was noted in the 20–30 years and 
40–50 years age brackets (p < 0.05), with the latter showing 
a higher prevalence in females.

Table 2: Comparative Analysis of Postoperative Complications in 
Sublay and Onlay Surgical Techniques (n=80)

Seroma

Infection

Mesh Removal

Recurrence

Flap Necrosis

Ileus

10 (50)

5 (25)

1 (5)

6 (30)

1 (5)

2 (10)

Complication p-value

<0.05

<0.05

>0.05

<0.05

>0.05

>0.05

Onlay
Frequency (%)

2 (10)

1 (5)

0

0

0

1 (5)

Sublay
Frequency (%)

The average operative time was 90 minutes for patients 
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Statistical analysis was performed using SPSS software 
(version 23.0). The chi-square test was used to examine 
categorical variables, including wound infection, seroma 
development, and recurrence. The independent t-test was 
used for regularly distributed data for continuous variables, 
such as hospital stay and operating time, while the Mann-
Whitney U test was utilized for non-normally distributed 
data. Before choosing the proper statistical test, the 
Shapiro-Wilk test was used to determine whether 
continuous variables were normal. Statistical signi�cance 
was de�ned as a p-value of less than 0.05.



undergoing the Onlay technique, whereas those in the 
Sublay group had a signi�cantly longer operative time (p = 
0.007). The hospital stay was notably reduced in the Sublay 
group, with patients discharged on average three days 
earlier compared to the Onlay group (p < 0.05). The 
postoperative results revealed a statistically signi�cant 
difference in complication rates between the two surgical 
methods. Higher incidence of wound infection (25% vs. 5%, 
p < 0.05), recurrence (30% vs. 0%, p < 0.05), and seroma 
development (50% vs. 10%, p < 0.05) were seen in patients 
in the Onlay group. The Sublay group showed better overall 
outcomes with fewer complications.Notably, mesh 
removal was required in 5% of Onlay patients, while no 
cases of mesh removal were reported in the Sublay group.

Table 3: Gender-Wise Distribution and Statistical Analysis of 
Postoperative Complications

Seroma

Infection

Mesh Removal

Recurrence

Necrosis

Ileus

11 (27.5)

13 (32.5)

7 (17.5)

11 (27.5)

1 (2.5)

1 (2.5)

Complication p-Value

<0.05

<0.05

0.01

<0.05

>0.05

>0.05

Female
Frequency (%)

5 (12.5)

4 (10)

2 (5)

3 (7.5)

1 (2.5)

2 (5)

Male
Frequency (%)

D I S C U S S I O N

This study compared the outcomes of Onlay and Sublay 
mesh repair techniques for the treatment of ventral 
abdominal wall hernias. The results demonstrate that 
Sublay mesh repair leads to signi�cantly better 
postoperative outcomes than on lay mesh repair, this 
includes fewer cases of seroma formation, low chances of 
infections, reduced recurrence, and shorter hospital stays. 
Therefore, these �ndings support the growing preference 
for Sublay mesh placement in hernia repair, with existing 
literature that highlights its advantages. The lower 
incidence rate of postoperative complications in the 
Sublay group was one of the study's key �ndings. The Onlay 
group (50%) saw signi�cantly more seroma formation than 
the Sublay group (10%) (p < 0.05). According to earlier 
research, putting the mesh in the preperitoneal plane 
reduces dead space and lowers the chance of seroma 
development Sevinc et al. Furthermore, wound infections 
were more common in the Onlay group (25%) than in the 
Sublay group (5%), highlighting the preventive function of 
Sublay implantation against problems associated to 
infections [18]. Another crucial factor in hernia repair is 
recurrence. Approximately 30% of patients who had Onlay 
mesh repair in this study reported recurrence, but none of 
the patients in the Sublay group did (p < 0.05). This �nding is 
consistent with previous research indicating that Sublay 
mesh placement provides better reinforcement to the 
abdominal wall, reducing tension at the repair site and 

lowering recurrence rates (Ahmed and Mehboob). The 
anatomical positioning of the Sublay mesh likely 
contributes to its superior durability in hernia repair [19]. 
Longer for Sublay, p = 0.007, this bene�t was exceeded 
bene�ted by a notably longer hospital stay. However, 
Patients who underwent Sublay repair were discharged 
approximately 3 days earlier than those in the Onlay group 
(p < 0.05). This statement supports previous �ndings that 
suggest Sublay repair is associated with faster recovery 
and shorter hospital stays with fewer complications [20]. 
Postoperative complications in gender-wise differences 
were also to be taken into consideration. Female patients 
had a higher frequency of seroma formation 27.5% vs. 
12.5%, wound infections 32.5% vs. 10% and recurrence 
27.5% vs. 7.5% as compared to male patients. While the 
exact reasons remain unidenti�ed,  its  possible 
explanations include differences in  soft  t issue 
composition, hormonal differences the variations of 
wound healing and responses [15]. However, further 
research is needed to explore these gender-related 
differences in more depth. Chitrambalam et al., in (2019) 
conducted a randomized controlled trial comparing Onlay 
and Sublay mesh repair in 150 patients. The study found 
that, with a statistically signi�cant p-value (p = 0.001), the 
Onlay group had a substantially greater rate of seroma 
development (20%) than the Sublay group (2.67%) [21]. 
Another important aspect of these �ndings was the 
gender-based variation in postoperative problems. Female 
patients had signi�cantly greater rates of seroma 
development (27.5% vs. 12.5%), wound infections (32.5% 
vs. 10%), and recurrence (27.5% vs. 7.5%), all with p-value < 
0.05. While the speci�c causes are unknown, variances in 
soft tissue composition, hormone variations, and unique 
wound healing responses may all play a role. There is a need 
of further follow up to address these gender inequalities 
and determine whether personalized surgical methods can 
enhance outcomes in female patients [22]. Whatever the 
study's bene�ts, it is important to take into account its 
limits. 
The �ndings' ability to be broadly applied may be limited by 
the small sample size. Furthermore, this study was 
observational therefore, longer periods follow up are 
important to assess the long-term duration of both 
repairing methods. Future research, particularly larger 
cohort studies and randomized controlled trials, can 
provide more evidence and help to re�ne surgical 
guidelines for ventral hernia repair. Based on these useful 
insights the study obtained some crucial results; several 
limits must be noted. A strati�ed analysis considering 
these variables is recommended in subsequent research. 
Based on these �ndings, several recommendations were 
proposed for clinical practice and future research. 
However, training programs for surgeons should 
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associated with lower rates of infection, seroma, 
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emphasize proper techniques for Sublay placement to 
ensure consistency in outcomes. To validate these results, 
future studies should concentrate on bigger, multi-center 
randomized controlled trials. Furthermore, examining the 
in�uence of patient-speci�c factors, including obesity, 
diabetes, and history of previous hernia repairs, on surgical 
outcomes would enable a more personalized and tailored 
approach to hernia management, ultimately optimizing 
patient care. Finally, advancements in biomaterials and 
surgical techniques, including minimally invasive 
approaches, should be explored to further improve the 
e�cacy and safety of hernia repair procedures.
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