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Abstract 

 

Objective: To compare 'Onlay' with 'Sublay' hernioplasty in the treatment of uncomplicated ventral 

hernia concerning operative time, postoperative seroma formation, drain duration, and postoperative 

hospital stay.  

Methods: Seventy-eight patients diagnosed with uncomplicated ventral hernias were retrospectively 

recruited to a randomized study from October 2023 to November 2024. The patients have been divided 

into two equal groups: Group A underwent hernioplasty with onlay mesh repair, while Group B received 

a sublay mesh repair. The evaluation of both methods focused on safety, efficacy, operative time, and 

complications. 

Results: Our study demonstrated no significant differences in demographic characteristics or 

preoperative comorbidities between the two groups. Moreover, no significant disparities were observed 

regarding the size of the defect [4.20±1.12 vs 4.20±1.13 cm, p=0.984] or the type of hernia [p=0.462]. 

Notably, operative time was significantly shorter in the Onlay Group than in the Sublay Group, with a 

mean duration of 49.25±11.76 minutes versus 58.90±10.10 minutes (p<0.001). Furthermore, a 

significant difference in drainage duration was observed: 8.08±1.77 days in the Sublay Group versus 
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6.56±1.37 days in the Onlay Group (p<0.001), indicating a shorter drainage period in the Sublay Group. 

While the differences in complication rates were not statistically significant, the Sublay Group exhibited 

lower complication rates than the Onlay Group.  

Conclusion: The Sublay technique, despite requiring longer operative time, offers significantly fewer 

wound complications and recurrence rates than the Onlay method, making it a more reliable and safer 

option for hernia repair. 

 

Keywords: Mesh repair, ventral hernias, seroma, sublay, onlay. 

 

Introduction 

Ventral hernia [VH] affects approximately 25% of the global population and represents a prevalent 

surgical issue. The incidence of VH is increasing in Western countries, primarily attributed to the obesity 

epidemic and an aging population that experiences a higher frequency of abdominal surgeries [1]. 

Although the natural course of ventral hernia has not been fully clarified, ventral abdominal wall hernias 

are known to progress. It may result in acute complications and mortality in case of incarceration and 

strangulation of the abdominal contents. Additionally, ventral abdominal wall hernia is associated with 

pain, discomfort, impaired cosmesis, and impaired quality of life [2]. Repairing VH with mesh 

placement is becoming more popular and is considered the gold standard. Compared with the abdominal 

wall suture technique, mesh placement significantly reduces recurrence rates, as evidenced by numerous 

extensive studies, and is widely accepted worldwide. Taking advantage of Laplace's law, the mesh aims 

to reinforce or bridge the defect and distribute intra-abdominal pressure across the wide synthetic sheet, 

rather than just the defect [3]. However, ventral hernia repair is among the most common surgical 

procedures performed worldwide. The optimal surgical technique remains debatable, given a 10% to 

40% recurrence rate. Onlay and sublay are the two popular approaches for mesh laying. Every method 

has benefits and drawbacks. Some surgeons use the onlay technique to reduce the need for extensive 

dissection. Thus, it is a faster and simpler technique; however, local wound complications are high. 

Therefore, it is believed that the sublay repair has a better outcome [4]. The initial description of the 

sublay technique was by Rene Stoppa and Jean Rives in France during the 1960s. Rives described the 

mesh placement as retromuscular [posterior to the rectus muscle but anterior to the posterior rectus 

sheath]. Despite the added dissection required to establish the retromuscular space, there is increasing 

evidence that sublay mesh placement has the lowest recurrent hernia rate, with some studies reporting 

rates as low as 5% [5]. This retrospective study was conducted to compare ‘onlay’ and ‘sublay’ 

hernioplasty in uncomplicated ventral hernias regarding operative time, duration of drainage, incidence 

of seroma, wound infection rates, length of postoperative hospital stay, and recurrence rates. 

 

Patients and methods: 

This study was a retrospective comparative cohort evaluating the clinical outcomes of 78 patients who 

underwent hernioplasty for uncomplicated ventral hernias between October 2023 and November 2024. 

Patients were assigned to either onlay mesh repair (Group A) or sublay mesh repair (Group B). The 

study protocol received Institutional Review Board in accordance with the Declaration of Helsinki, and 

written informed consent was obtained from all participants. Patients aged over eighteen years 

diagnosed with an uncomplicated ventral hernia were included in the study. Patients with recurrent, 

strangulated, or giant ventral hernia that require particular attention before surgical intervention, such 

as component separation technique or tissue expansion-assisted closure, were excluded from the study. 

Experienced surgeons performed all procedures with over 10 years of experience. A thorough history 

and clinical examination were performed for all participants. For diagnostic confirmation, abdominal 

ultrasonography was routinely performed, and abdominal computed tomography with contrast was 

requested only when complications were suspected.  Methods were evaluated for safety, efficacy, 

operative time, and complications. 

 

Hernioplasty technique: 

The surgical procedure followed a standardized protocol. Before starting anesthesia, patients received 

a single dose of antibiotics [ceftriaxone 1 gm i.v. And metronidazole 500 milligrams i.v. The initial steps 

of both techniques were the same. First, a skin incision was made, followed by the dissection of 

subcutaneous tissues until the hernia sac was identified. The sac was then carefully opened, ensuring it 
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was free of surrounding tissues. After assessing the contents of the sac, adhesiolysis was conducted, 

followed by excision of the sac. In Group A [onlay technique], the mesh of appropriate size was secured 

to the anterior fascia after closing the hernia defect with zero polypropylene continuous sutures. The 

mesh was extended across the anterior fascia in all directions, 5 cm from the hernia defect margins, and 

fixed with 2/0 polypropylene sutures. Subcutaneous suction drains were used for all patients [Figure 1]. 

We used the Rives-Stoppa retromuscular technique for the sublay group [Group B]. The rectus sheath 

was split on both sides of the wound. The retromuscular space was dissected in all directions. This 

dissection continued until at least 5-6 cm overlap in all directions was achieved. A continuous Vicryl 0 

suture was used to seal the peritoneum and posterior fascia. An adequately sized mesh was placed over 

the closed posterior fascia in the area between the fascia and the rectus muscle and fixed with 2-0 

polypropylene sutures. A suction drain was then inserted above the mesh, and the anterior fascia was 

closed using continuous zero polypropylene [Figure 2]. If necessary, a second subcutaneous drain was 

added. When secretion was less than 30 mL/day, the drains were removed. 

 

Statistical analysis: 

Recorded data have been analyzed using the Statistical Package for the Social Sciences (SPSS) version 

26.0 [SPSS Inc., Chicago, Illinois, USA]. Quantitative data were presented as mean ± standard deviation 

and ranges when their distributions were parametric [normal]; non-normally distributed variables [non-

parametric data] were presented as median with interquartile range [IQR]. Also, qualitative variables 

were presented as numbers and percentages. Data were examined for normality using the Kolmogorov-

Smirnov and Shapiro-Wilk Tests. The subsequent tests have been performed. An independent-samples 

t-test has been used to assess the significance of the difference between the two means. The comparison 

of groups with qualitative information has been conducted using the Chi-square test and Fisher’s exact 

test, the latter serving as an alternative when the expected count in any cell is less than 5. The confidence 

interval was established at 95% with an accepted margin of error of 5%. The p-value was deemed 

significant as follows: P-value under 0.05 was classified as substantial, P-value under 0.001 as highly 

significant, and P-value above 0.05 as insignificant. 

 

Results  

In our study, there were no significant differences in demographic characteristics between the Onlay and 

Sublay groups. Age [39.85±12.99 vs 38.08±14.06, p=0.565], sex distribution [female: 87.2% vs 79.5%, 

p=0.362], and BMI [26.03±3.59 vs 25.27±4.94, p=0.445] were comparable between groups, indicating 

that these baseline characteristics were well matched. Similarly, comorbidity data revealed no significant 

differences between groups in rates of cardiac insufficiency [0.0% vs 5.1%, p=0.152], hypertension 10.3% 

vs 10.3%, p=1.000], and diabetes [12.8% vs 7.7%, p=0.455]. The prevalence of cardiac insufficiency was 

higher in Group B, while the prevalence of diabetes was higher in Group A. Overall, these findings suggest 

that the onlay and sublay groups were balanced and comparable in demographic and comorbidity profiles at 

baseline.  No significant differences were found between groups regarding the size of the defect [4.20±1.12 

vs 4.20±1.13 cm, p=0.984] and type of hernia [p=0.462] [Table 1]. Operative time, from skin incision to 

wound closure, was significantly shorter in Group A than in Group B [mean ± SD: 49.25±11.76 vs 

58.90±10.10 minutes, p<0.001]. These results suggest that the Onlay method may be associated with shorter 

operating times, potentially reducing the risk of anesthesia-related complications and improving patient 

outcomes. Postoperative outcomes revealed a significant difference in drainage duration [8.08±1.77 vs 

6.56±1.37 days, p<0.001], with Group B having a shorter duration. However, there was no significant 

difference in hospital stay [2.67±0.74 vs 2.44±0.64 days, p=0.144] between the two groups. The results 

suggest that the Sublay method may be associated with shorter drainage duration, potentially reducing the 

risk of complications and improving patient outcomes. No significant differences were found between 

groups regarding postoperative seroma after drain removal [15.4% vs 7.7%, p=0.288], wound infection 

[5.1% vs 0.0%, p=0.152], and recurrence [7.7% vs 2.6%, p=0.305]. Although the differences were not 

statistically significant, Group B [Sublay] had lower complication rates than Group A [Onlay]. The results 

suggest that both methods are relatively safe, but the Sublay method may be associated with a lower risk 

of complications [Table 2]. 
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Table 1: Comparison between group A and group B according to demographic data. 

 

Demographic data Group A Onlay 

[n=39] 

Group B Sublay 

[n=39] 

Test 

value 

P-

value 

Age "years 

Mean±SD 

 

39.85±12.99 

 

38.08±14.06 

 

0.577 

 

0.565 

Sex 

Female 

Male 

 

34 [87.2%]  

5 [12.8%] 

 

31 [79.5%]  

8 [20.5%] 

 

0.831  

 

0.362  

BMI  [Mean±SD] 26.03±3.59   25.27±4.94 0.768  0.445  

Cardiac insufficiency 0 [0.0%] 2 [5.1%]  0.152 

Hypertension 4 [10.3%] 4 [10.3%]  1.000 

Diabetes 5 [12.80%] 3 [7.70%]  0.455 

Type of hernia 

Epigastric H 

Incisional hernia 

Paraumbilical 

 

16 [41.0%] 

4 [10.3%] 

19 [48.7%] 

 

11 [28.2%] 

6 [15.4%] 

22 [56.4%] 

 

 

1.545 

 

 

0.462 

 

Using: t-Independent Sample t-test for Mean±SD; Using: x2: Chi-square test for Number [%]. Using: 

Fisher’s exact test, when appropriate. 

P-value >0.05 is insignificant; *p-value <0.05 is significant; **p-value <0.001 is highly significant 

 

Table 2: Comparison between group A and group B regarding operative data. 

 

Surgical Characteristics Group A Onlay 

[n=39] 

Group B Sublay 

[n=39] 

Test 

value 

P-value 

Size of Defect [CM] 

Mean±SD 

4.20±1.12 4.20±1.13 0.02 0.984 

Operation time "min." 

Mean±SD 

49.25±11.76 58.90±10.10 3.888 <0.001** 

Duration of drainage [days] 

Mean±SD 

8.08±1.77 6.56±1.37 4.221 <0.001** 

Hospital stay [days] 

Mean±SD 

2.67±0.74 2.44±0.64 2.177 0.144 

Seroma after drain removal 6 [15.4%] 3 [7.7%]  0.288 

Wound infection 2 [5.1%] 0 [0.0%]  0.152 

Recurrence 3 [7.7%] 1 [2.6%]  0.305 

 

Using: t-Independent Sample t-test for Mean±SD; Using: x2: Chi-square test for Number [%]. Using: 

Fisher’s exact test, when appropriate. 

P-value >0.05 is insignificant; *p-value <0.05 is significant; **p-value <0.001 is highly significant 
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Fig. 1:  A) Suturing the mesh to the anterior wall of rectus sheath. B). Suction drain over the mesh. 

C). Suturing subcutaneous plane 

 

 
 

Fig. 2: A) The preperitoneal plane between the posterior rectus sheath and rectus muscle. B). 

Closure of the posterior rectus sheath. C). Application of the mesh into the created preperitoneal 

plane. D). The anterior rectus sheath is closed, and the drain is inserted over it 

 

 
 

Discussion  

Ventral abdominal wall hernias are a common surgical issue in clinical practice. Hernias are associated 

with reduced quality of life and high socioeconomic costs. Although various surgical techniques for the 

repair of hernias are available, the best method for providing a durable repair has not been determined. 

The outcome of the surgery depends not only on the technique utilized but also on the operator's 

experience, precise dissection, and tension-free repair [6]. Onlay mesh repair is technically easier to 

perform as it involves dissection down to the anterior abdominal fascia, on which the mesh is secured. 

Placing the mesh superficially increases the risk of seroma formation and surgical site infection. 

Potential dead space that develops following dissection and plane raising provides a space for seroma 

formation. Invariably, this space is greater in the onlay dissection, where the overlying layer is the 

subcutaneous fat and skin [7]. Sublay techniques are infrequently used in clinical practice due to the 
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complexity of the surgical procedure, the need for highly skilled surgeons, and the longer operative 

time. Sublay dissection creates a space between the rectus muscle and the posterior rectus sheath, which 

may be narrower compared to the space created during onlay dissection. Our findings showed that 

seroma formation was more prevalent in the onlay group than in the sublay group. Furthermore, Perletti 

et al. [8] concluded that the onlay procedure is associated with a significantly higher risk of seroma 

compared to sublay ventral hernia repair. Most hernia repair complications are wound complications 

and seroma, which are thought to be caused by the more extensive dissection of the abdominal wall for 

exposure of the anterior rectus sheath and the anterior abdominal wall fascia for mesh placement in the 

onlay position; thus, surgical experience, selective indications, and smaller defects appear to reduce the 

post-operative complication rate. Ibrahim et al. [12] concluded that seroma formation was significantly 

less frequent in patients who underwent sublay repair than in those who underwent onlay mesh repair. 

In contrast, Jairan et al. [13] reported that the onlay mesh repair method was more effective for hernia 

repair. They noted that although seroma formation was more prevalent in the onlay repair group, wound 

infection rates were almost equal between the two repair methods. Furthermore, Venclauskas et al. 

followed patients with an incisional hernia for 1 year and observed that the wound complication rate 

was significantly higher in the onlay technique group [14]. Also, Köckerling et al. [15] concluded that 

the onlay technique was associated with a higher postoperative complication rate 33.5% (range 5-76% 

) than the sublay technique 18.6% (range 8-26%). Furthermore, sublay repair entails dissection in the 

retrorectus plane to create adequate space for mesh application. This anatomical region is characterized 

by increased vascularity, which elevates the risk of bleeding during dissection and prolongs the time to 

control bleeding compared to onlay dissection, which tends to be less vascular. Consequently, the 

likelihood of hematoma formation and operative time is notably higher in sublay mesh repair. [9]. 

Several factors affect recurrence after hernia repair; Common patient-related factors are age, high BMI, 

chronic illnesses, diabetes mellitus, and early physical exertion following surgery [10]. Technical 

factors contributing to recurrence include the size of the defect, type of procedure [i.e., suture versus 

mesh repair], wound infection, and type and plane of mesh placement [11]. Our study did not show any 

significant differences in recurrence rates between the sublay and onlay techniques. Timmerman et al. 

[9] conducted a meta-analysis that revealed the sublay technique is associated with a reduced incidence 

of surgical site infections and recurrences compared with the onlay technique. Additionally, the onlay 

technique demonstrated a higher overall postoperative complication rate, with a mean of 33.5% [ranging 

from 5% to 76%]. Conversely, the sublay technique had a mean complication rate of 18.6% (range, 8% 

to 26%). Our study revealed a statistically significant difference in intraoperative time between the 

onlay and sublay techniques, with the sublay method requiring more time. This observation supports 

the findings of Hassan et al. [14], who also reported a significant difference in operative time between 

the two methods. Additionally, Shah et al. [16] reported that the average operative time was longer with 

the sublay method, at 61 minutes, compared to 46 minutes with the onlay method. This difference is 

likely due to the extra time required to create the retro-rectus plane and ensure adequate hemostasis. 

Our study revealed a statistically significant difference between onlay and sublay techniques in terms 

of postoperative drainage duration. Specifically, the onlay mesh group had a longer drainage duration. 

Heikal et al. [17] found that the utilization of sublay mesh in the treatment of ventral hernia significantly 

decreased the time required for drain removal, which was notably longer in the onlay mesh group [P = 

0.001]. Furthermore, the incidence of seroma formation following drain removal was significantly 

higher in the onlay mesh group [P = 0.010], as was the rate of wound infection [P = 0.010], and 

concluded that retromuscular [sublay] mesh repair is the ideal technique for ventral hernia repair. 

Köckerling [18] stated that the higher incidence of seroma may be attributed to the more extensive 

dissection of the abdominal wall, which is undertaken to adequately expose the anterior rectus sheath 

and the anterior abdominal wall fascia for mesh placement in the onlay position. Holihan et al. [19] 

showed that sublay repair performed better than onlay repair in terms of hernia recurrence and 

prevention of surgical site infection. Correspondingly, the 2020 Guidelines for the treatment of 

umbilical and epigastric hernias indicate that sublay mesh placement is associated with the lowest risk 

of surgical site infection and/or recurrence. However, the onlay technique may offer advantages in 

particular cases, such as small and lateral incisional hernias, without significant differences in 

complication rates [20]. 
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Conclusion 

The Sublay technique, although requiring a longer operative time, offers superior outcomes, including a 

reduced risk of complications such as seroma formation, shorter postoperative drainage duration, and 

lower recurrence rates, making it a more reliable and safer option for hernia repair than the onlay 

technique. 
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