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ABSTRACT 
Objective: To compare the outcome (in-terms of mean post-operative pain and hospital stay) of intraperitoneal 

onlay mesh (IPOM) with open sublay mesh repair in patients undergoing ventral hernia repair. 
Materials and Methods: A total number of 150 patients of ventral hernia planned for hernia repair were included 

in this randomized controlled trial from Jan-2020 to June-2021. Patients were divided into Group I (IPOM) and 
group II (OSM). IPOM; in these patients intraperitoneal onlay mesh (IPOM) repair was done laparoscopically. 
OSM group; in these patients open mesh repair was done. Post-operative pain score and hospital stay were main 
study outcomes. 
Results: Mean duration of herniation was 5.96±3.24 months in IPOM and 6.28±2.35 months in OSM group (p-

value 0.49). Hypertension was the commonest morbidity was hypertension, diagnosed in 40 (53.3%) patients in 
IPOM and in 41 (54.7%) patients in OSM group (p-value 0.88). Mean post-op pain was significantly high in OSM 
group; 2.60±1.06 versus 1.68±1.06 in OSM group (p-value <0.0001). Mean hospital stay was shorter in IPOM 
group; 4.44±1.62 days versus 5.65±1.98 days in OSM group (p-value <0.0001). 
Conclusion: IPOM repair is a viable and safe option, according to the results of our research. The open SUBLAY 

approach has a higher morbidity than IPOM laparoscopic ventral hernia repair. A shorter hospital stay is another 
benefit of the IPOM. 
Keywords: undergoing intraperitoneal onlay mesh (IPOM), open sublay mesh repair hernioplasty, post-operative 

pain. 

 

INTRODUCTION 
Ventral hernia (VH) as a presenting problem in surgical 
patients.1 Approximately 300,000 incisional hernias are 
corrected every year throughout Europe. Herniation may be 
either primary (i.e. paraumbilical, epigastric, umbilical,) or 
secondary (incisional hernia).2 When the integrity of the 
abdominal wall is compromised as a consequence of 
surgery, a number of factors may contribute to poor 
healing, which can result in a hernia.3 
 Many different surgical techniques have been used 
for VH repair, and there is still dispute over which is the 
best suitable way of repair. Repair of this kind is focused on 
sealing the fascial defect and strengthening the tissue with 
a supporting mesh.4-6 The location of the mesh is still up in 
the air. Onlay meshes are available in a variety of 
configurations, including onlay, pre-peritoneal, retro-rectus, 
bridging, and intraperitoneal (IPOM). However, it is still 
unclear which of the three techniques is the most effective. 
Sublay has been unanimously recognized as the ideal 
mesh placement in open, elective ventral hernia repair, 
according to an expert consensus.7 
 It has been demonstrated that laparoscopic hernia 
repair with IPOM mesh is superior to the open onlay 
technique in hernias with a fascial defect greater than 2 cm, 
resulting in fewer overall perioperative complications, 
shorter hospital stays, lower mortality rates, and lower total 
hospital costs than the open onlay technique.8,9 Several 
adverse events, including mesh adhesion and fistulation, 

migration, erosion, and chronic pain have been associated 
to the insertion of foreign mesh material.10 
 The aim of the present study is to compare the 
outcomes of IPOM with open sublay mesh repair in 
patients of ventral hernia repair. As IPOM is a new 
technique and its outcomes against the most acceptable 
open mesh repair is not widely tested. This study results 
will help us to decide IPOM is superior to sublay repair or 
not. 
 

MATERIAL AND METHODS 
A total of 150 patients who underwent ventral hernia repair 
in the general surgery unit of the hospital were included 
from Jan-2020 to June-2021. Patients having hernia 
duration <1 years and ASA status I or II, with age 20 to 60 
years were included. Patients with history of previous 
abdominal surgeries and planned for re-herniotomy were 
excluded.   
 The Draw Randomization Technique was used to 
separate the patients into two groups. intraperitoneal mesh 
(IPOM) repairs were performed in Group I. Those in Group 
II had open mesh repair. 
 General anesthesia was used for all surgeries. After 
24 hours following surgery, the VAS chart was used to 
compute the post-operative pain score by a surgeon who 
was not participating in the operation and was not aware of 
the technique being conducted. If the patient's pain score 
was higher than 4, rescue analgesics (Paracetamol 500 mg 
or diclofenac sodium 50 mg) were administered. The length 
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of each patient's stay in the hospital was also calculated at 
the time of release. Proformas were appended as an 
annexure to record all the information obtained. 
 

RESULTS 
Baseline patient’s characteristics such as age, BMI and 
gender were comparable in both groups. Mean duration of 
herniation was 5.96±3.24 months in IPOM and 6.28±2.35 
months in OSM group (p-value 0.49). Hypertension was the 
commonest morbidity was hypertension, diagnosed in 40 
(53.3%) patients in IPOM and in 41 (54.7%) patients in 
OSM group (p-value 0.88). Majority of patients were having 
ASA II, 55 (73.3%) in IPOM group and in 49 (65.3%) 
patients in OSM group (p-value 0.28) [Table 1]. 
 Mean surgery duration was 46.20±8.52 minutes in 
IPOM group and 46.96±8.49 minutes in OSM group (p-
value 0.58). Mean post-op pain was significantly high in 
OSM group; 2.60±1.06 versus 1.68±1.06 in OSM group (p-
value <0.0001). Mean hospital stay was shorter in IPOM 
group; 4.44±1.62 days versus 5.65±1.98 days in OSM 
group (p-value <0.0001) [Table 2]. 
 
Table 1: Baseline Descriptive Statistics. 

 IPOM Group 
(N=75) 

Open Sublay 
Mesh (OSM) 
Group (N=75) 

P-value 

Mean Age 
(Years) 

42.44±11.46 39.78±10.70 0.14 

BMI (Kg/m2) 25.07±3.11 24.72±3.67 0.53 

Male/Female 
Gender 

56 (74.7%)/19 
(25.3%) 

49 (65.3%)/26 
(34.7%) 

0.21 

Duration 
(months) 

5.96±3.24 6.28±2.35 0.49 

Smoking  32 (42.7%) 31 (41.3%) 0.87 

Hypertension  40 (53.3%) 41 (54.7%) 0.88 

Diabetes 31 (41.3%) 37 (49.3%) 0.32 

ASA (I/II) 20 (26.7%)/55 
(73.3%) 

26 (34.7%)/49 
(65.3%) 

0.28 

 
Table 2: Comparison of Study Outcomes. 

 IPOM 
(N=75) 

Open Sublay 
Mesh (N=75) 

P-value 

Surgery 
Duration (mins) 

46.20±8.52 46.96±8.49 0.58 

Post-op Pain 1.68±1.06 2.60±1.06 <0.0001 

Hospital Stay 
(Days) 

4.44±1.62 5.65±1.98 <0.0001 

 

DISCUSSION 
Incisional hernias are often treated by the insertion of 
synthetic mesh. It has long been established that mesh 
repair is preferable to traditional suture repair, which has an 
85% greater chance that the problem would reoccur.11,12 
Mesh placement in the treatment of a ventral hernia varies 
widely. Onlay, bridging, retro-rectus, pre-peritoneal, and 
intraperitoneal mesh are all common deployment locations 
(IPOM). 
 In the onlay procedure, the fascial defect is first 
closed, and then the prosthetic mesh is placed on top of 
the repaired fascia and the anterior rectus sheath is 
secured with sutures or facial staplers. The mesh is well-
separated from the abdominal contents, lowering the risk of 
infection. There are various drawbacks to this procedure, 
such as seroma collection, mesh infection in superficial 

wound breakdown, initial healing under strain, and a higher 
chance of recurrence.13,14 
 The sublay procedure involves the implantation of 
prosthetic mesh in the recto-rectus submucosal area, either 
intraperitoneally or preperitoneally, in order to restore 
function. As shown by research from a randomized, 
controlled trial, preperitoneal mesh placement is associated 
with lower recurrence rates, as well as lower rates of 
postoperative wound complications (49.1 vs. 24 percent) as 
compared to using the onlay technique.15 Repairing a 
wound with a Pfannenstiel or elliptical surgical scar is 
conceivable, as is the removal of the previous scar during 
the procedure. Skin excision, lipectomy, and subcuticular 
closure are all techniques that may be used to treat a lax 
abdominal wall at the same time as the procedure. 
Peritoneal peritonitis is quite rare and poses little risk.16 
 In recent years, there has been growing concern that 
the use of IPOM is related with greater rates of long-term 
problems, including mesh erosion into the gastrointestinal 
tract and other viscera.17,18 
 In present study, we compared the outcomes of IPOM 
with open sublay mesh repair in-terms of post-operative 
pain score and hospital stay. We found significantly lower 
post-operative pain score and shorter hospital stay in IPOM 
group in comparison to open sublay mesh repair.  
 A study conducted by Köckerling et al. found 
significantly lower hospital stay in IPOM repair 4.35 ± 3.32 
days versus 6.14 ± 5.29 days in open sublay mesh repair. 

While they did not found any significant difference in post-
op pain; 15.4% in IPOM versus 15.1% in open sublay mesh 
repair.19  
 Another study by Alizai et al. also found lower hospital 
stay 4 (IQR =1) days in IPOM versus 7 (IQR =3) in open 
sublay mesh repair. However, these authors did not 
compared post-op pain between the groups.20 
 The conclusions reported here are mostly consistent 
with those of previous meta-analyses, as well as with the 
assertions and recommendations of the International 
Guidelines on Human Rights. 83-86 In addition, 5-year 
follow-up data from the Danish Hernia Database revealed 
that laparoscopic IPOM had no drawbacks in terms of 
recurrence rate or mesh-related problems when compared 
to open incisional hernia repair. Another research found 
that 11.5 percent of people had intestinal blockage caused 
by adhesions, according to the findings.19 Laparoscopic 
procedures are more expensive than open procedures, but 
since they need less time in the hospital, they may be more 
cost efficient in the long run. 
 Laparoscopic repair, according to the EHS 
recommendations, is not only a viable option to open 
repair, but it is also favorable in terms of shorter hospital 
stays and lower wound infection rates. The treatment of a 
recurrent ventral hernia following prior open surgery might 
be an indication for laparoscopic correction in certain 
cases. 84,85 Furthermore, for obese individuals with 
incisional hernias, a laparoscopic technique may be more 
advantageous than an open method. The use of open 
hernia repair, on the other hand, is still warranted in 
patients who are unable to undergo laparoscopic surgery or 
in patients who have suffered from a recurrent hernia after 
earlier laparoscopic surgery. Patients who have 
enterocutaneous fistulae or significant intraabdominal 
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adhesions may benefit from an open approach as well as 
those who do not. A degree of abdominoplasty is often 
performed during open surgery, which may boost patient 
satisfaction with their visual look.21 
 

CONCLUSION 
IPOM repair is a viable and safe option, according to the 
results of our research. The open SUBLAY approach has a 
higher morbidity than IPOM laparoscopic ventral hernia 
repair. A shorter hospital stay is another benefit of the 
IPOM. 
 

REFERENCES 
1. Awaiz A, Rahman F, Hossain MB, Yunus RM, Khan S, 

Memon B, et al. Meta-analysis and systematic review of 
laparoscopic versus open mesh repair for elective incisional 
hernia. Hernia. 2015;19(3):449-63. 

2. Sajid MS, Bokhari SA, Mallick AS, Cheek E, Baig MK. 
Laparoscopic versus open repair of incisional/ventral hernia: 
a meta- analysis. Am J Surg. 2015;197(1):64–72. 

3. De Marchi J, Sferle FR, Hehir D. Laparoscopic ventral hernia 
repair with intraperitoneal only mesh—results from a general 
surgical unit. Ir J Med Sc. 2019;1(1):1-6. 

4. Bittner R, Bingener-Casey J, Dietz U, Fabian M, Ferzli GS, 
Fortelny RH, et al. Guidelines for laparoscopic treatment of 
ventral and incisional abdominal wall hernias (International 
Endohernia Society (IEHS)—Part 1. Surg Endosc. 
2014;28(1):2-9. 

5. Bittner R, Bingener-Casey J, Dietz U, Fabian M, Ferzli GS, 
Fortelny RH, et al. Guidelines for laparoscopic treatment of 
ventral and incisional abdominal wall hernias (International 
Endohernia Society [IEHS])—Part 2. Surg Endosc. 
2014;28(2):353-79. 

6. 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. N Engl J Med. 
2014;343(6):392-8. 

7. Liang MK, Holihan JL, Itani K. Ventral hernia management: 
expert consensus guided by systematic review. Ann Surg. 
2017;265(1):80-9. 

8. Itani KM, Hur K, Kim LT, Anthony T, Berger DH, Reda D, et 
al; Veterans Affairs Ventral Incisional Hernia Investigators. 
Comparison of laparoscopic and open repair with mesh for 
the treatment of ventral incisional hernia: a randomized trial. 
Arch Surg. 2010;145(4):322-8. 

9. Rogmark P, Petersson U, Bringman S, Eklund A, Ezra E, 
Sevonius D, et al. Short-term outcomes for open and 
laparoscopic midline incisional hernia repair: a randomized 
multicenter controlled trial: the ProLOVE (prospective 

randomized trial on open versus laparoscopic operation of 
ventral eventrations) trial. Ann Surg. 2013;258(1):37-45. 

10. Silecchia G, Campanile FC, Sanchez L, Ceccarelli G, 
Antinori A, Ansaloni L, et al. Laparoscopic ventral/ incisional 
hernia repair: updated guidelines from the EAES and EHS 
endorsed Consensus Development Conference. Surg 
Endosc. 2015;29:2463–84. 

11. Indrakusuma R, Jalalzadeh H, van der Meij JE, Balm R, 
Koelemay MJW. Prophylactic Mesh Reinforcement versus 
Sutured Closure to Prevent Incisional Hernias after Open 
Abdominal Aortic Aneurysm Repair via Midline Laparotomy: 
A Systematic Review and Meta-Analysis. Eur J Vasc 
Endovasc Surg. 2018;56(1):120-8. 

12. Borab ZM, Shakir S, Lanni MA, Tecce MG, MacDonald J, 
Hope WW, et al. Does prophylactic mesh placement in 
elective, midline laparotomy reduce the incidence of 
incisional hernia? a systematic review and meta-analysis. 
Surgery. 2017;161(4):1149-63. 

13. Yang GPC. From intraperitoneal onlay mesh repair to 
preperitoneal onlay mesh repair. Asian J Endosc Surg. 
2017;10(2):119-27. 

14. Yang PG, Tung LK. Preperitoneal onlay mesh repair for 
ventral abdominal wall and incisional hernia: a novel 
technique. Asian J Endosc Surg. 2016;9(4):344-7.  

15. Wéber G, Baracs J, Horváth OP. Onlay" mesh provides 
significantly better results than "sublay" reconstruction. 
Prospective randomized multicenter study of abdominal wall 
reconstruction with sutures only, or with surgical mesh--
results of a five-years follow-up. Magy Seb. 2010;63(5):302-
11. 

16. Naz A, Abid K, Syed AA, Baig NN, Umer MF, Mehdi H. 
Comparative evaluation of sublay versus onlay mesh repair 
for ventral hernia. J Pak Med Assoc. 2018;68(5):705-8.  

17. De Marchi J, Sferle FR, Hehir D. Laparoscopic ventral hernia 
repair with intraperitoneal onlay mesh-results from a general 
surgical unit. Ir J Med Sci. 2019;188(4):1357-62. 

18. Towfigh S. Inguinal Hernia: Four Open Approaches. Surg 
Clin North Am. 2018;98(3):623-36. 

19. Köckerling F, Simon T, Adolf D, Köckerling D, Mayer F, 
Reinpold W, et al. Laparoscopic IPOM versus open sublay 
technique for elective incisional hernia repair: a registry-
based, propensity score-matched comparison of 9907 
patients. Surg Endosc. 2019;2(1):1-9. 

20. Alizai PH, Lelaona E, Andert A, Neumann UP, Klink CD, 
Jansen M. Incisional hernia repair of medium-and large-
sized defects: laparoscopic ipom versus open sublay 
technique. Acta Chir Belg. 2018;1(1):1-5. 

21. Lee J, Mabardy A, Kermani R, Lopez M, Pecquex N, 
McCluney A. Laparoscopic vs open ventral hernia repair in 
the era of obesity. JAMA Surg. 2013;148(8):723-6. 

 

 


