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1. INTRODUCTION 

A ventral hernia is defined as a fascial defect in 

the anterior abdominal wall excluding the 

inguinal hernia. Multiple aetiologies predispose 

to the development of the defect, based on 

which ventral hernias can be broadly classified 

as congenital and acquired or in some cases as 

primary or secondary ventral hernias. Primary 

ventral hernias are subclassified as epigastric, 

Umbilical, Spigelian, lumbar hernia, etc. The 

secondary ventral hernias include incisional 

hernia, traumatic hernia, etc. Ventral hernias are 

also classified under European Hernia Society 

into medial and lateral. The medial hernias are 

subclassified into subxiphoid, epigastric, 

umbilical, infra-umbilical, suprapubic. The 

lateral hernias are subclassified into subcostal, 

femoral hernia, iliac, lumbar. The literature 

describes various natural weak points in the 

abdominal wall which include umbilicus, 

semilunar line, ostomy sites, bilateral inguinal 

regions, and oesophageal hiatus (1). This is 

because the anterior abdominal wall is very 

diverse in the way it is constituted at different 

points. For an instance, when the midline is 

considered, above the umbilicus, the internal 

oblique envelopes the rectus muscle. Below the 

umbilicus up to the pubic symphysis, there is the 

arcuate line where all the muscles come in front 

of the rectus muscle. The transversalis fascia 

comes underneath the rectus at this point. (2, 3) 

The most common type of ventral hernia is the 

incisional hernia. The tissue strength will never 

be the same after trauma or abdominal surgeries 

especially laparotomies. The maximum tensile 

strength, it achieves is 80% of the previous 
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maximum. Multiple other patient factors like 

age, gender, habitual factors, obesity also play a 

pivotal role in the creation of defect  

Management of ventral hernia depends on the 

patient conditions, the time of presentation, the 

content, how complicated the hernia and lastly 

the surgeon's skills. 

Elective surgery can be planned on 

uncomplicated or asymptomatic patients 

whereas one might have to opt for emergency 

surgery for a complicated case. Non-surgical 

management of abdominal wall hernias with the 

use of binders, trusses, or corsets is not 

considered to be effective. However, this can be 

the only option in a patient who is not a 

reasonable candidate for surgery (4, 5, 6) 

Historically, the open method of hernia repair 

was the preferred method of choice as the 

surgical management with a focus on restoration 

of the anatomical integrity of the abdominal 

wall. The recurrence rate following such repairs 

was 31% to 54%.(1, 2). Later the initiative to 

use mesh for securing the defect found a major 

decrease in the rate of recurrence, though it led 

to the origin of a newer complication – mesh 

infection. The introduction of the laparoscopic 

approach for ventral hernia repair has gained 

wider acceptance across the world. It has proved 

to be vital in the early and enhanced recovery 

post-surgery and patient satisfaction 

cosmetically. The recurrence rate has decreased 

to 3% following the adoption of a laparoscopic 

method (7, 8). A major hurdle that surgeons face 

is the associated complications following the 

laparoscopic approach. Various complications 

like bowel injury, seroma formation, port site 

hernia have been reported worldwide. These 

complications draw attention to the importance 

of appropriate patient selection for laparoscopic 

hernia repairs. In our study, we report the case 

series of 35 patients presented with different 

types of ventral hernia at different sites managed 

by Laparoscopic Intraperitoneal Onlay Mesh 

Repair. 

2. PATIENTS AND METHODS 

35 Patients who presented with a ventral hernia 

and underwent laparoscopic ventral hernia 

repair from 2016-2019 were included in the 

study. All patients were preoperatively screened 

for comorbidities and were assessed for fitness 

for laparoscopic surgery. Patients who did not 

give consent for laparoscopic surgery and who 

presented with complicated hernias were not 

included in the study. Defect sizes more than 8 

cm and lesser than 2 cm were excluded from the 

study owing to the complications associated 

with larger defects and the unnecessary need for 

mesh repair in the defects smaller than 2 cm. All 

the patients underwent a CT scan abdomen 

preoperatively to assess the exact size of a 

defect, any other defects (swiss-cheese defect), 

any associated pathology, and contents of the 

hernia. Preoperative bowel preparation was 

done in all cases where bowel was a content of 

hernia. A prospective assessment was conducted 

over 36 months and a further follow-up study 

was done. Follow up ranged from 36 months to 

a minimum of 1 year. 

Every patient’s details were recorded in the 

proforma for age, sex, BMI, defect size, type of 

mesh used, duration of surgery, duration of 

hospital stay, and any intraoperative or 

postoperative complication. 

2.1. Procedure  

The patient is kept in a supine position with 

their arms tucked in.  The trocar sites were 

decided based on the location of the defect. The 

midline and right side defects were approached 

by trocars on the left side and the left side 

hernias were approached from the right side. 

Three trocars were used for the procedure. One 

12 mm port at the tip of 11 ribs in the anterior 

axillary line, one 10 mm port on the 

midclavicular line, one 5 mm port in the anterior 

axillary line in the iliac fossa. This is basically 

for all midline hernias, if a hernia is at a 

different site, the port position changes. 

Pneumoperitoneum of 12 – 14 mm of hg was 

created either near the umbilicus or at palmer’s 

point and the peritoneal cavity was thoroughly 

inspected. The defect size and the hernial 

contents are assessed. Adhesiolysis was done 

always by sharp dissection preventing 

unnecessary bleeding and use of harmonic 

scalpel in cases where the bowel is not involved 

making sure no enterotomy is caused. Following 

adhesiolysis, an inspection of the bowel andthe 

omentum is done meticulously and the sac was 

not removed in any cases but a raw area was 

created all around the sac for the fibroblast in-

growth and. The defect size is appreciated after 

complete adhesiolysis and the size of the mesh 

was decided accordingly that it spreads all 

around the defect at least 3-5 cm. The defect 

was not closed in any of the cases We used four 

different composite meshes - MERINEUM 

COMPOSITE MESH (polypropylene/ 

polylactide-caprolactone mesh), ETHICON 

PROCEED MESH (triple layer - Polypropylene 
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+ PDS + ORC), BARD COMPOSIX 

(Polypropylene + ePTFE), and PARIETEX 

from COVIDIEN for intraperitoneal onlay mesh 

repair owing to the advantage of lesser 

postoperative complications. The mesh is 

sutured on the four ends and the centre before 

inserting through the bigger 12 mm trocar. 

Inside the peritoneal cavity, the mesh is 

positioned in a way such that the centre of the 

mesh covers the defective wall area. The 

pneumoperitoneum pressure is decreased to 8-

10 mm of Hg before final packing the mesh to 

the anterior abdominal wall. Suture passing 

needle is inserted from outside and the sutures 

are pulled outside and tied outside on four ends 

and centre.Make sure the sutures are not very 

tight, It is just to pack the mesh to the anterior 

abdominal wall. Following enforcement by 

sutures, tacks are used to further strengthen the 

fixation. Tacks are applied in a double crown 

manner so that the bowel does not enter between 

the mesh and anterior abdominal wall. All the 

patients were given ball dressing postoperatively 

over the sac to prevent seroma. This dressing 

was continued for three weeks till the process of 

healing.  Postoperatively no abdominal binders 

were suggested for patients. 

3. RESULTS 

Laparoscopic ventral hernia repair was 

performed on 35 consecutive patients by a 

single surgeon over 36 months between 2016 -

2019 in the Department of General Surgery, 

SMS Hospital, Jaipur. 

Table 1. Distribution of age 

Age Frequency 

 30 – 45 14 

46 – 60 15 

Above 60 6 

 

 

Figure 1. Distribution of Age 

Out of 35 patients, 14 patients belonged to 30-

45, 15 belonged to 46-60 and 6 belonged to the 

above 60 age group. The mean age of 

presentation was 48.91. 

Table 2. Distribution of sex 

Sex Frequency 

Male 22 

Female 13 

 

 

Figure 2. Distribution of sex 

Among the 35 patients, 22 (63%) were females 

and 13 (37%) were males. 

Table 3. Distribution of BMI (Kg/m
2
) 

BMI Frequency 

20 - 25 12 

26 - 30 19 

31 - 35 4 

 

 

Figure 3. Distribution of BMI (Kg/m
2
) 

4 patients out of 35 had a BMI between 31-35, 

19 had a BMI between 26-30 and 12 had a BMI 

between 20-25.They had a mean BMI of 26.42 

(23.2-33.4).   

Table 4. Distribution of defect size (cm) 

Defect Size Frequency 

2-4 20 

5-6 11 

7-8 4 

40%

43%

17%

Age in Years

30 - 45 46 - 60 Above 60

63%

37%

Sex

Male Female

34%

54%

12%

BMI

20 - 25 26 - 30 31 - 35
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Figure 4. Distribution of defect size (cm) 

20 patients had a defect size between 2-4 cm, 11 

patients had a defect size between 5-6 cm, 4 

patients had a defect size between 7-8 cm. The 

mean defect size was 4.53 (range 2.5-8) cm.   

Out of 35 cases of ventral hernia, 16 were 

incisional hernia, 10 were epigastric hernia, 4 

were umbilical hernia, 2traumatic ventral hernia, 

1 was port site hernia, 1 lumbar hernia and,1 

recurrent hernia. 

Table 5. Distribution of types of Ventral Hernia 

Type of Hernia Frequency Previous 

Surgery 

UMBILICAL HERNIA 4 No 

EPIGASTRIC HERNIA 10 No 

INCISIONAL HERNIA 16 Yes 

LUMBAR HERNIA 1 No 

PORT SITE HERNIA 1 Yes 

RECURRENT 

HERNIA 

1 No 

TRAUMATIC 

VENTRAL HERNIA 

2 No 

 

 

Figure 5. Distribution of types of Ventral Hernia 

Table 6.Types of Incisional Hernia 

Previous Surgery (Incisional Hernia) Frequency 

APPENDECTOMY 3 

CAESARIAN 3 

LAPAROTOMY 7 

Open Cholecystectomy 2 

Sigmoidostomy 1 

 

 

Figure 6. Types of Incisional Hernia 

Amongst 16 cases of incision hernia, 7 were 

previous cases of midline laparotomy, 3 were of 

caesarean section, 3wereof appendectomy, 2 

were of open cholecystectomy and 1 was of 

Sigmoidostomy. 

Table 7. Content of Hernia 

Content Frequency 

Bowel 4 

Fat 23 

Omentum 8 

 

 

Figure 7. Content of Hernia 

23 patients out of 35 patients had fat as the 

content of ventral hernia, 8 people had omentum 

and 4 people had bowel as the content. 

57%31%

12%

Defect Size

2 to 4 5-6 7-8

Bowel
11%

Fat
66%

Omentum
23%

Content

Bowel Fat Omentum
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Table 8. Types of Composite Mesh Used 

Type Of Mesh Frequency 

BARD COMPOSIX (Polypropylene + 

ePTFE) 

5 

COVIDIEN PARIETEX MESH  4 

ETHICON PROCEED MESH (triple 

layer - Polypropylene + PDS + ORC) 

13 

MERINEUM COMPOSITE 

MESH(polypropylene/polylactide-

caprolactone mesh) 

13 

 

 

Figure 8. Types of Composite Mesh Used 

Four different Composite Mesh were used for 

cases of intraperitoneal onlay mesh. Out of 35 

patients, 13 (37%) were repaired with 

MERINEUM COMPOSITE MESH, 13 (37%) 

were repaired with ETHICON PROCEED, 5 

(14%) were repaired with BARD COMPOSIX 

and 4 (12%) were repaired with COVIDIEN 

PARIETEX MESH.  

All these patients underwent laparoscopic 

ventral hernia repair. The mean age of 

presentation was 48.91. Mean operating time 

taken by the surgeon was 65.25 minutes (74-

110).  

All the patients had an uneventful postoperative 

period. They were allowed sips of fluids orally 

from the evening of the operative day. Mean 

hospital stay of patients was 2.142. Morbidity 

rate of patients was 0% with no complications in 

a follow up of 36 months. 

 

4. DISCUSSION 

Laparoscopic repair of ventral hernia is 

becoming increasingly popular worldwide as 

expertise in the laparoscopic field has been 

improving. Laparoscopic repair was pioneered 

in studies from 1993 (9). Literature says various 

methods for creation of pneumoperitoneum 

using veress needle / open technique / optical 

viewing trocar / open Hassan technique. In our 

study, we created Pneumoperitoneum near 

umbilicus or through palmers point and used 

routine trocars without optical view and did not 

have any trocar related complications in 35 

patients. The method of creation of 

pneumoperitoneum should be decided based on 

the surgeons experience and abilitiy to create 

pneumoperitoneum without causing bowel 

injury. Ben-haim et al in 2002 suggested the 

open technique of pneumoperitoneum and 

suggested the initial entry site to be “as far as 

possible from the hernia site” (10).  Bageacu et 

al in 2002 suggested entry through veress needle 

and location of initial entry site typically on left 

anterior axillary line for a case of midline 

hernia. He suggested the use of 3-4 trocars (11). 

In our study we used three ports namely one 12 

mm, one 10 mm, and one 5 mm port. Gillian et 

al in 2002 suggested insertion of optical viewing 

trocar in left subcostal region for midline hernia 

with the total use of 3-4 ports (12). The 

operative time needed for the surgery basically 

depends on the surgeon’s expertise and how 

complicated the surgery is. In our study mean 

operating time was 65.25 minutes. Laparoscopic 

hernia repairs are reported to be longer than 

open mesh repair according to various studies 

(13,14). In comparison to open methods, there is 

no time wasted for opening the flaps, suturing 

the mesh and placement of drains. In our study 

larger composite mesh was used for all the 

surgeries making sure that the defect is covered 

5cm all around the mesh. The usage of 

composite mesh in all the cases is must to 

prevent post-op bowel adhesions. 

The complications of ventral hernia repair are 

broadly classified into major types and minor 

types. The major complications include bowel 

injury, excessive haemorrhage, mesh infection 

and recurrences. The minor ones are 

postoperative wound pain, seroma and ileus. 

According to literature seroma can be managed 

by ball dressing for two to three weeks. The 

seroma can be managed by a wait and watch 

policy (15). In our study, all patients were given 

ball dressing and thus no patients were advised 

100%

No Complications

1
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abdominal binders and there were no reported 

cases of seroma formation. Literature says lesser 

postoperative pain after laparoscopic hernia 

repair than open ventral hernia repair (16, 17, 

18). Lesser postoperative pain in our case study 

is due to the use of absorbable tackers and tacks 

with lesser penetration. There were no instances 

of severe postoperative pain complained by the 

patient as we made sure that all the corner 

sutures were not very tight. 

The most severe form of complication of 

laparoscopic repair is chance of 

enterotomy/bowel injury. Studies show that 

laparoscopic repair has more chances for injury 

to bowel than open method. (2.9%vs 1.2%) (19). 

In our study there were no reported cases of 

bowel injury among the patients owing to the 

better patient selection, reduced use of 

diathermy in bowel adhesions, surgeons 

expertise. In most of cases we preferred sharp 

dissection and harmonic scalpel for adhesiolysis 

which ensured haemostasis and lesser 

transmission of energy. Mesh infection is a 

complication ever since the introduction of the 

mesh. In our study there is no reported cases of 

mesh infection as this can be achieved by 

changing the gloves while handling the mesh 

and inserting the mesh comfortably through 12 

mm port. We never used any abdominal drain as 

there was no need for it and the risk it carries for 

the mesh infection. The reason for no 

complication in our study is basically due to the 

strict patient selection, meticulous adhesiolysis, 

keeping the corner sutures loose, proper 

handling of mesh, and ball dressing 

postoperatively. 

5. CONCLUSION 

Laparoscopic ventral hernia repair can be 

costlier than its counterpart- Open Ventral 

Hernia Repair, but it has its own advantages like 

lesser morbidity, lesser post-operative pain. 

Lesser hospital stay, reduce recurrence rate, 

better cosmesis, decreased mesh infection and 

enhanced recovery post-surgery. It is a feasible 

and maybe a better option for the management 

of ventral hernia when done in an appropriate 

setup in appropriate hands. 
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