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Abstract: Introduction: Apart from recurrence after ventral hernia repairs, other postoperative complications like seroma 

formation, hematoma, cellulitis, wound infection attributed largely to extensive dissection and tissue handling. Sublay 

technique has several advantages such as low rate of infection from subcutaneous tissues down to the mesh as it lies quite deep 

in the preperitoneal plane. Moreover the mesh implanted in the preperitoneal space unites and consolidates the anterior 

abdominal wall and also adheres to the posterior rectus sheath and renders it inextensible allowing no further herniation. The 

authors in this study tried to compare the pattern of wound complications and postoperative pain in sublay and onlay mesh 

repair for ventral hernia. Patients and Methods: A total of 200 patients with ventral hernias were enrolled and divided into 

main two groups; A and B. Group A patients were subjected to onlay mesh repair and Group B patients were subjected to 

sublay mesh repair. Operations were performed in Port-Fouad general hospital, Port-Fouad, Port-Said, Egypt and in the Al-

Mahalla Al-Koubra general hospital, Al-Mahalla Al-Koubra, Egypt. End Points: The end points were of wound infection, 

mesh rejection and chronic postoperative pain. Results: There was no statistical difference between both groups regarding 

their demographic data such as age, sex, special habits and body mass index and co-morbidities. Patterns of mesh related 

wound complications as well as chronic postoperative pain were higher in onlay versus sublay repair with no statistical 

significance. Conclusion: sublay preperitoneal repair is a safe and an effective technique for ventral hernia surgery. Pattern of 

wound complications as postoperative wound infection, mesh removal and chronic pain are much less than when compared 

with the onlay maneuver. 
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1. Introduction 

Ventral hernia repairs are among the most common 

surgical operations performed worldwide and the incidence 

of post-operative wound-related complications due to mesh 

repair aimed at continuing research into the optimal method 

of treatment of these hernias [1]. Apart from recurrence other 

postoperative complications like seroma formation, 

hematoma, cellulitis, wound infection attributed largely to 

extensive dissection and tissue handling during hernia repair 

[2]. Factors affecting the status of surgical wound after hernia 

repair with mesh are, diabetes, corticosteroids use, smoking, 

advanced age; obstructive airways diseases [3,4]. 

The most common method of mesh hernioplasty is the 

onlay technique [5]. Multiple defects are highly likely to be 

detected because of the wide undermining done and the 

weakest point of the repair that is most prone to recurrence is 

the mesh-tissue interface [5,6]. Sublay technique has several 

advantages such as low rate of infection from subcutaneous 

tissues down to the mesh as it lies quite deep in the 

preperitoneal plane [7]. Moreover the mesh implanted in the 

preperitoneal space unites and consolidates the anterior 

abdominal wall and also adheres to the posterior rectus 

sheath and renders it inextensible allowing no further 

herniation [8]. The authors in this study tried to compare the 

pattern of wound complications and postoperative pain in 

sublay and onlay mesh repair for ventral hernia.  
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2. Patients and Methods 

2.1. Patients 

A total of 200 patients with paraumbilical, epigastric and 

incisional hernias were enrolled to the present study with the 

period from April 2003 to November 2011. Patients were 

divided into main two groups; A and B. Group A patients 

were subjected to onlay mesh repair and Group B patients 

were subjected to sublay mesh repair. The age of Group A 

patients ranged between 32 and 65 years with the mean as 

48.5 ± 9.95 while in group B was 49.2± 10. Patients 

presented with strangulation or with corticosteroid therapy 

were excluded from the study. Operations were performed in 

Port-Fouad general hospital, Port-Fouad, Port-Said, Egypt 

and in Al-Mahalla Al-Koubra general hospital, Al-Mahalla 

Al-Koubra, Egypt.  

Written consents were obtained from all patients before the 

study. The steps of both operative interferences were 

explained to all patients. The local ethics committee had 

approved all operative procedures. Ethical approval for this 

study was granted by the ethical review committee under 

supervision of the general director of Port- Fouad general 

hospital, Port-Fouad, Port-Said, Egypt. 

2.2. Randomization 

Randomization was performed prior to study 

commencement as follows: Opaque envelopes were 

numbered sequentially from 1 to 200. A computer-generated 

table of random numbers was used for group assignment; if 

the last digit of the random number was from 0 to 4, 

assignment was to Group A (onlay mesh repair), and if the 

last digit was from 5 to 9, assignment was to Group B 

(sublay mesh repair). The assignments were then placed into 

the opaque envelopes and the envelopes sealed. As eligible 

participants were entered into the trial, these envelopes were 

opened in sequential order to give each patient his or her 

random group assignment. The envelopes were opened by 

the operating surgeon after patient consent and just prior to 

the surgery. 

2.3. End Points 

The end points were of wound infection, mesh rejection 

and chronic postoperative pain. Regarding the postoperative 

pain, we considered the Visual Analog Scale pain score, 

prosthesis awareness and return to normal physical activity. 

Chronic pain was defined as pain lasting more than three 

months [9]. Here we relied upon the already adopted a 

simplified scoring system for method of pain assessment that 

was advocated by our team in previous published data using 

the visual analog scale (VAS) and prosthesis awareness 

[9,10]. 

2.4. Statistical Analysis 

The statistical tests were run on a compatible personal 

computer using the Statistical Package for Social Scientists 

( SPSS ) for windows 15. The values were expressed as 

means ± standard errors of deviation. The mean values of the 

groups were compared by one-way analysis of variance 

(ANOVA ) and paired comparisons of the groups were done 

using the paired student t test. P < 0.05 was considered 

significant. 

2.5. Operative Technique 

2.5.1. Onlay Mesh Repair 

The onlay repair was done under general anaesthesia with 

skin incision over the bulge or the defect. Using blunt 

dissection, both the rectus sheath and the defect containing 

the hernia contents were identified. The hernia sac was 

clearly dissected and the contents were removed and the 

margins of the defect were held by Kocher forceps. The sac 

was dealt with and its contents were reduced into the 

abdominal cavity. With non-absorbable suture, the defect in 

the linea alba was closed and a proline mesh of adequate size 

was placed on the rectus sheath and fixed with stitches. 

Hemostasis was secured and wound was closed over a 

suction drain. A dose of broad-spectrum antibiotic was given 

prior to anaesthesia [1]. 

2.5.2. Sublay Mesh Repair 

The principles of the preperitoneal or sublay mesh repair 

included two main steps; mesh placement deep to the recti 

muscles and mesh extension well beyond the hernia defect. 

After the sac was being dissected and delineated, the defect is 

opened and the preperitoneal plane is created between the 

posterior rectus sheath and the rectus muscle for the 

placement of the mesh. The posterior rectus sheath along 

with the peritoneum is closed with zero prolene sutures. A 

prolene mesh tailored to the size is placed in the already 

created plane behind the recti. The mesh is secured with few 

interrupted 2/0 polypropylene sutures. A suction drain is 

placed over the mesh. The anterior rectus sheath is closed 

with continuous 1/0 polypropylene sutures. Another drain is 

placed in the subcutaneous plane and the skin closed. Drains 

were removed when drainage was less than 20ml in 24 hours. 

All the patients were given 1gm 3rd generation 

cephalosporin antibiotic preoperatively at the time of 

induction and continued till the 5th postoperative day twice 

daily. The hospital stay of the patients was also recorded 

down [1]. 

3. Results 

There was no statistical difference between both groups 

regarding their demographic data such as age, sex, special 

habits and body mass index [ BMI ] and co-morbidities as 

shown in table 1. Regarding the clinical presentation of the 

ventral hernias in our patients, we observed that paraumbilical 

hernia was 40 % and 42% of cases in group A and B 

respectively while epigastric hernia alone was 21% and 20% 

in group A and B respectively. Concomitant paraumbilical and 

epigastric hernias were 19% and 17% in group A and B 

respectively. Incisional hernia was observed in 20% and 21% 

in group A and B respectively as shown in table 2. 
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Table 1. Showing subdivision of both groups regarding age and body mass index. 
 GroupA GroupB Pvalue 

Age 
Age < 50{32-----49} N = 58 N = 56 

P≥0.05 
Age>50{50-----65} N = 42 N = 44 

Sex 
Male N = 42 N = 45 

P≥0.05 
Female N = 58 N = 55 

BMI 

BMI < 25{22---24.9} N = 26 N = 22 

P≥0.05 BMI < 30{25---29.9} N = 44 N = 50 

BMI > 30{30---34.9} N = 30 N = 28 

Co-morbidity 

Diabetes N = 31 N = 34 

P≥0.05 COPD N = 13 N = 10 

IHD N = 18 N = 20 

Table 2. Showing clinical presentations of ventral hernias in both groups. 

Presentation GroupA GroupB Pvalue 

Paraumbilical (PU) hernia 
Male 13 Male 14 

P≥0.05 

Female 27 Female 28 

Epigastric hernia 
Male 12 Male 13 

Female 9 Female 7 

PU& and epigastric hernias 
Male 9 Male 8 

Female 10 Female 9 

Incisional hernia 
Male 8 Male 9 

Female 12 Female 12 

Total 100 100 

 

The authors traced two levels of wound infection in this 

study with overall incidence rate as 8% and 23% for group A 

and B respectively. Superficial wound infection was 

observed in 5/ 100 patients (5 %) in group A and in 9/100 

patients (9 %) in group B. two patients with mild deep 

wound infection occurred in group A and 6 cases of deep 

wound infection around the mesh were seen in group B; three 

were managed conservatively and the other three necessitated 

removal of the mesh. Sinus formation was observed in 1/100 

patients in group A and 5/100 patients in group B 

representing 1% and 5% in group A and B respectively as 

shown in table 3 and graph 1. 

Table 3. Showing pattern of mesh related wound complications in both 

groups. 

Wound GroupA GroupB Pvalue 

Superficial 5 9 

P≥0.05 

Deep 2 6 

Mesh rejection 0 3 

Sinus formation 1 5 

Overall 8 23 

As regard chronic postoperative pain due to mesh implant, 

no severe pain score according to VAS and only mild and 

moderate score were reported. In group A only mild pain was 

detected in 8 patients (8 %) with mean value and standard 

deviation as 2 ± 1 and 2 patients with moderate pain score 

(2%) with mean value and standard deviation as 5.5 ± 0.7. In 

group B only mild pain was detected in 22 patients (22 %) 

with mean value and standard deviation as 3 ± 0.97 and 8 

patients with moderate pain score (8%) with mean value and 

standard deviation as 5.62 ± 0.74.  

 

Graph 1. Showing pattern of mesh related wound complications in both 

groups 

4. Discussion 

The techniques of placement of mesh in ventral hernia 

repair include onlay and sublay techniques and some 

researchers described preperitoneal sublay technique as the 

gold standard for abdominal wall hernia repair [3,11 ]. Onlay 

mesh repair has the potential advantage of keeping the mesh 

separated from the abdominal contents by full abdominal 

muscle fascial wall thickness. The disadvantages of this 

repair include repair under tension, large subcutaneous 

dissection and wide undermining of tissues that allows for 

seroma formation, and mesh infection when the surgical 

wound becomes infected [12-14]. The main issue in case of 
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onlay technique is increased risk for infection with 

postoperative complications such as seroma formation, 

hematoma, cellulitis, and wound infection have been 

attributed largely to the extensive dissection and tissue 

handling during hernia repair and greater intraoperative 

blood loss and these factors have been reported to be 

associated with increased wound infection [15].  

The incidence of overall wound infection rates from onlay 

hernioplasty in previous published works was 25% to 40% 

[13,16]. Our data came in agreement with those published 

data regarding the superficial wound infections in onlay 

repair. Otherwise, deep wound and mesh infections was 

another item of our study. We reported 6% and 3% for deep 

wound and mesh infections in onlay technique and these 

figures are comparable with other published data which 

confirmed that 10 % of mesh repair patients were scored as 

having deep infection, for mesh infection was 6.7% and one 

third of these meshes had to be removed [17-19]. 

The main advantages of preperitoneal sublay mesh repair 

are fewer incidences of mesh infection and minimal 

morbidity [16,20]. The superficial wound infection rate was 

previously reports as 3-8 % in sublay groups [3, 21]. While 

Stoppa reported a higher incidence in the early times of this 

maneuver up to 12% [22]. In agreement with those data, the 

authors in this study reported comparable rate of infection in 

their sublay repair patients. The explanation of this reduced 

incidence of infection in sublay than in onlay technique that 

the former has several advantages, one of which being not 

transmitting the infection from subcutaneous tissues down to 

the mesh, as it lies quite deep in the preperitoneal plane 

[15,16,23,24]. Also, Milad and his colleagues reported that 

the retromuscular plane is highly vascular and helps 

preventing infection, and if any infection occurs in the 

subcutaneous plane, it will not affect the mesh, as the mesh is 

retromuscular in a deeper plane [1,25]. 

The concern of chronic pain has also been raised in 

previous studies that reported 11% of patients had moderate 

to severe pain at 12 months after hernia repair [26]. Here in 

the present study, the authors reported a higher value of 

VAS score in onlay versus sublay repair with statistical 

significant difference. In a symposium on incisional hernia 

repair, some researchers argued that mesh can limit range of 

motion and result in a stiff abdomen [27]. Decreased 

abdominal wall compliance has been confirmed with three- 

dimensional stereography [28]. Given the potentially 

negative long-term effects of prosthetic mesh repair, data 

characterizing the quality-of-life, chronic pain, and physical 

limitations of mesh implants should prove to be helpful [26]. 

Regarding postoperative pain in previous studies, the mean 

VAS score was not statistically different compared with 

sublay versus onlay repair during rest and during activity 

[ 29-31].  

5. Conclusion 

The sublay preperitoneal repair with mesh is a safe and an 

effective technique for ventral hernia surgery. Pattern of 

wound complications as postoperative wound infection, 

mesh removal and chronic pain are much less than when 

compared with the onlay maneuver. 
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