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ABSTRACT 
 

Aim: To compare the outcomes of onlay mesh technique with ventral mesh repair for treatment of 
ventral hernia. 
Methods: This study (randomized controlled in nature) was conducted from 1-April-2016 to 31-March-
2017. The study setting was department of surgery Holy Family Hospital Islamabad. 200 patients of 
ventral hernia with hernia size 2-5 cm and age 20-65 years were selected in this trial. Patients were 
randomly (using draw randomization) distributed in two equal groups. Group O; in these patients onlay 
mesh repair was performed. Group S; in these patients sublay mesh repair was performed. Post-
operative pain, seroma formation and wound infections (superficial and deep) were main study 
outcome measures.  
We used computer software SPSS v19 for analyzing data. Seroma formation and wound infections in 
sublay and onlay groups were compared using Chi-square test. Students t-test was used to compare 
post-op pain score between groups. 
Results:  Mean age, gender and type of ventral hernia were similar between group S and group O. 
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). Wound infections occurred in 8% patients in group S and in 17% patients in group O 
(p-value 0.05). Seroma formation rate was also high in group O, 6% versus 2% in group S (p-value 
0.31). 
Conclusion:  Sublay mesh repair as better as compared to the onlay mesh repair for the treatment of 
ventral hernia repair. 
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INTRODUCTION 
 

Ventral hernia repair is one of the routine surgical 
procedures. These may be congenital, can occur 
during or after pregnancy, or as a result of weakening 
of abdominal muscles such as after abdominal 
incision.1 Incidence rate ranges from 10-20% after 
abdominal incision.2, 3Mesh reinforcement has been 
proved to improve surgical outcomes as compared to 
the suture technique alone. There are still some post-
operative complications after hernia repair and 
advancements are being made in reducing the 
frequency of these complications. Sublay and onlay 
mesh repair are two most frequently performed 
techniques of ventral hernia repair. In onlay 
technique mesh is secured on exposed anterior 
fascia while in sublay technique mesh is secured 
between the rectus sheath and peritoneum4,5. 
 Wound infections, reoccurrence, mesh 
infections, seroma or fistula formation are common 
reported complications after ventral hernia repair6,7. 

Sublay technique has been shown to provide some 
benefits as compared to the onlay technique, it has  
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lower rate of reoccurrence and wound complications 
as compared to onlay repair. However, sublay 
technique requires more skilled hands, longer 
surgery time and sometimes it is associated with 
chronic abdominal pain.8, 9Literature has still mixed 
results regarding outcomes of sublay versus onlay 
mesh repair and most of the times choice is based on 
the surgeon’s preferences. In our setup both these 
techniques are commonly used for repair of ventral 
hernia. In this study, we compared the outcomes of 
onlay mesh technique with ventral mesh repair for 
treatment of ventral hernia. 
 

METHODS 
 

This study (randomized controlled in nature) was 
conducted from 1-April-2016 to 31-March-2017. The 
study setting was department of surgery Holy Family 
Hospital Islamabad. 200 patients of ventral hernia 
with hernia size 2-5 cm and age 20-65 years were 
selected in this trial. Before starting trial, approval 
from IRB was taken. Signature on Written consent 
was taken from all patients and patients were briefly 
informed about the objectives and confidentially 
protocols of the study.  
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Patients were randomly (using draw 
randomization) distributed in two equal groups. 
Group O; in these patients onlay mesh repair was 
performed. Group S; in these patients sublay mesh 
repair was performed. General anesthesia was given 
to all patients before surgery. In onlay repair, incision 
was given over the bulged area, the sac was 
dissected and all contents were removed. After that 
proline mesh as secured with sutures over the rectus 
sheath. After securing hemostasis wound was closed 
and drain was placed. In sublay repair, same 
procedure was followed up till removal of sac 
contents. After that a pre-peritoneal plane was 
created in-between the rectus muscle and rectus 
sheath. Adequate sized mesh was placed and 
secured with sutures between the rectus muscle and 
sheath, drain was placed over the mesh and 2nd drain 
was placed between the skin and the subcutaneous 
plane. Skin was closed after securing hemostasis. 
Drains were removed when the drain volume reduced 
to <20 ml per hour. In all patients, 1 gram ceftriaxone 
sodium was given pre-operative before induction of 
anesthesia and continued till 5th post-operative day.   

Post-operative pain, seroma formation and 
wound infections (superficial and deep) were main 
study outcome measures. We used computer 
software SPSS v19 for analyzing data. Seroma 
formation and wound infections in sublay and onlay 
groups were compared using Chi-square test. 
Students t-test was used to compare post-op pain 
score between groups.   
 

RESULTS 
 

There were 100 patients in each group. Mean age, 
gender and type of ventral hernia were similar 
between group S and group O (Table 1). Mean age 
of patients in group S was 51.4+9.8 years and in 
group O was 52.3+10.1 years (p-value 0.52). There 
were 64% female patients in group S and 60% in 
group O (p-value 0.56). Para-umbilical hernia were 
most common presented in 52% patients in group S 
and in 54% patients in group O. Incisional hernia 
were presented in 20% patients, epigastric in 15% 
and umbilical in 13% patients in group S and 18%, 
16% and 12% in group O respectively (p-value 0.97).   
 
Table 1: Baseline data of patients. 

Variable Group S Group O P-value 

Age 51.4+9.8 52.3+10.1 0.52 

Male 36 40 0.56 

Female 64 60 

Type of Hernia 

Para umbilical 52 54  
 
0.97 

Incisional 20 18 

Epigastric 15 16 

Umbilical 13 12 

Outcomes data of patients in given in table 2. 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). 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). Seroma formation rate was also high 
in group O, 6% versus 2% in group S (p-value 0.31) 
 
Table 2: Comparison of Study outcomes. 

Variable Group S Group O P-value 

Post-op Pain 2.91+0.71 4.43+0.86 <0.0001 

Wound Infections 8 17 0.05 

Superficial 6 10 0.09 

Deep  2 7 0.29 

Seroma Formation 2 6 0.31 

 

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 have been shown to be effective 
in reducing the risk of complications.10, 11The exact 
location of mesh is still controversial. Sublay and 
onlay are two most commonly used techniques of 
mesh replacement during 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 stoma formation12, 13. 
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 stoma formation14-16. 
Currently both of these techniques are routinely used 
not only our setup but also in many centers around 
the world. In this study, we compared the operative 
outcomes of sublay with onlay mesh technique for 
ventral hernia repair.  
 In our study, more than 60% were female 
patients. There were 82% females in the study of 
Afridi et al17 There were 52% females in study of 
Saber et al18. Like our study other studies also found 
female predominance in patients of ventral hernia.  
 In our study, mean post-operative pain-score 
was less in sublay group, 2.91+0.71 versus 
4.43+0.86 in onlay group. Mean post-operative pain 
score in study of Saber et al. was 5.5+0.7 in onlay 
group and 3.0+0.97 in sublay mesh18. 

In our study, wound infections occurred in 8% 
patients in sublay group and in 17% patients in onlay 
group. Wound infections occurred in 6% patients in 
sublay group and on 16% patients in onlay group in 
study of Afridi et al17 Saber et al found wound 
infections in 7% patients in sublay group and in 15% 
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patients in onlay group18. Another study by Saber et 
al.19wound infections occurred in 4% patients in 
sublay group and in 8% patients in onlay group. 
Bessa et al20 found wound infection rates in 0% 
patients in sublay group and in 2.5% patients in onlay 
group but with insignificant p-value.  
 We did not found any significant difference in 
seroma formation in sublay versus onlay group (2% 
in sublay and 6% in onlay group). Saber et al19 also 
found similar rates of seroma formation between the 
groups as like of our study. Two recent meta-analysis 
reports by Timmermans et al21 and Holihan et al22  
has also concluded that sublay technique is 
associated with lower number of complications as 
compared to the onlay mesh technique for ventral 
hernia repair.  
 

CONCLUSION 
 

Sublay mesh repair as better as compared to the 
onlay mesh repair for the treatment of ventral hernia 
repair.   
Sources of Funding : None 
Conflict of Interest : None 
 

REFERENCES 
 

1. Malik AM. Laparoscopic versus open repair of para-umbilical 
hernia. Is it a good alternative? JPak Med Assoc. 
2015;65(8):865-8. 

2. Mudge M, Hughes L. Incisional hernia: a 10 year prospective 
study of incidence and attitudes. Br J Surg. 1985;72(1):70-1. 

3. Höer J, Lawong G, Klinge U, Schumpelick V. 
Einflussfaktoren der Narbenhernienentstehung 
Retrospektive Untersuchung an 2.983 laparotomierten 
Patienten über einen Zeitraum von 10 Jahren. Der Chirurg. 
2002;73(5):474-80. 

4. Eriksson A, Rosenberg J, Bisgaard T. Surgical treatment for 
giant incisional hernia: a qualitative systematic review. 
Hernia. 2014;18(1):31-8. 

5. Hawn MT, Snyder CW, Graham LA, Gray SH, Finan KR, 
Vick CC. Long-term follow-up of technical outcomes for 
incisional hernia repair. J Am Coll Surg. 2010;210(5):648-55. 

6. Ali AM, Khalil M. Ventral hernias meshplasty: does mesh-
implantation site affect the outcome? Egypt J Surg. 
2017;36(1):69-75. 

7. Godara R, Garg P, Raj H, Singla SL. Comparative 
Evaluation of sublay versus only Meshplasty in ventral 
hernias. Internet J Surg. 2006;8:30-2. 

8. Hameed F, Ahmed B, Ahmed A, Dab RH, Dilawaiz M, 
editors. Incisional hernia repair by preperitoneal (Sublay) 
mesh implantation. APMC. 2009:3(1):27-31. 

9. Strâmbu V, Radu P, Bratucu M, Garofil D, Iorga C, Iorga R, 
et al. Rives technique, a gold standard for incisional hernias–
our experience. Chirurgia. 2013;108(1):46-50. 

10. Luijendijk RW, Hop WC, Van Den Tol MP, De Lange DC, 
Braaksma MM, IJzermans JN, et al. A comparison of suture 
repair with mesh repair for incisional hernia. New Engl J 
Med. 2000;343(6):392-8. 

11. Burger JW, Luijendijk RW, Hop WC, Halm JA, Verdaasdonk 
EG, Jeekel J. Long-term follow-up of a randomized 
controlled trial of suture versus mesh repair of incisional 
hernia. Ann Surg. 2004;240(4):578. 

12. Parra J, Revuelta S, Gallego T, Bueno J, Berrio J, Farinas 
M. Prosthetic mesh used for inguinal and ventral hernia 
repair: normal appearance and complications in ultrasound 
and CT. Br J Radiol. 2004;77(915):261-5. 

13. Jat MA, Memon MR, Rind GH, Shah S. Comparative 
evaluation of “Sublay” versus “Inlay” meshplasty in incisional 
and ventral hernias. Pak J Surg. 2011;27(1):54-8. 

14. Ibrahim AH, El-Gammal AS, Heikal MMM. Comparative 
study between'onlay'and'sublay'hernioplasty in the treatment 
of uncomplicated ventral hernia. Menoufia Med J. 
2015;28(1):11-6. 

15. Jung-Sheng Chien M, Pei-Jiun Tsai M, Kuang-Yi Liu M, 
Shin-E WM, Yi-Ming Shyr M, Tien-Hua Chen M. Open 
Suture Repair and Open Onlay Technique for Incisional 
Hernia in Elderly Patients with Multiple Comorbidities. Int J 
Applied Sci Tech. 2011;1(3):34-40. 

16. Machairas A, Misiakos EP, Liakakos T, Karatzas G. 
Incisional hernioplasty with extraperitoneal onlay polyester 
mesh. Am Surg. 2004;70(8):726-9. 

17. Afridi SP, Siddiqui RA, Rajput A. Complications of Onlay and 
Sublay Mesh Plasty in Ventral Abdominal Hernia Repair. J 
Surg Pak. 2015;20(2):48-51. 

18. Saber A, Al-Masry AR. Pattern of Wound Complications and 
Postoperative Pain in Sublay versus Onlay Mesh Repair for 
Ventral Hernia. J Surg. 2015;4(1-1):19-23. 

19. Saber A, Emad KB. Onlay Versus Sublay Mesh Repair for 
Ventral Hernia. J Surg. 2015;4(1-1):1-4. 

20. Bessa S, El-Gendi A, Ghazal A-H, Al-Fayoumi T. 
Comparison between the short-term results of onlay and 
sublay mesh placement in the management of 
uncomplicated para-umbilical hernia: a prospective 
randomized study. Hernia. 2015;19(1):141-6. 

21. Timmermans L, de Goede B, van Dijk SM, Kleinrensink G-J, 
Jeekel J, Lange JF. Meta-analysis of sublay versus onlay 
mesh repair in incisional hernia surgery. Am J Surg. 
2014;207(6):980-8. 

22. Holihan JL, Nguyen DH, Nguyen MT, Mo J, Kao LS, Liang 
MK. Mesh location in open ventral hernia repair: a 
systematic review and network meta-analysis. World JSurg. 
2016;40(1):89-99.

 

 


