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ABSTRACT 
Background: To evaluate laparoscopic ventral hernia repair using mesh insertion. 
Materials & Methods: A study was conducted for 30 successive patients afflicted with ventral hernias who had undergone 
a laparoscopic procedure. The data obtained was subjected to analysis employing the SPSS software to derive meaningful 

insights and conclusions. 
Results: Out of the patients, 4 individuals (13%) necessitated the placement of two distinct meshes to effectively cover the 
hernia region. Among these cases, one patient had an unusual requirement: two meshes measuring 20 x 30 cm each were 
stitched together, forming a composite mesh measuring 30 x 40 cm to adequately address their hernia defect. Mean operative 
time was 123.2 minutes while 6.67 percent of the cases were converted to open repair. Complications were seen in 6.67 
percent of the patients while mean length of hospital stay was 1.4 days. 
Conclusion: The utilization of the Proceed mesh for laparoscopic ventral hernia repair in human patients has been 
demonstrated to be viable, showcasing a minimal occurrence of complications. 
Keywords: Laparoscopic ventral hernia, mesh insertion, repair. 
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INTRODUCTION 

One result of the 2 million laparotomies performed in 

the United States each year is an incisional hernia rate 

of 3% to 20%, 1 necessitating repair of approximately 

90,000 ventral hernias annually. Factors associated 

with formation of an incisional hernia include wound 
infection, immunosuppression, morbid obesity, 

previous operations, prostatism, and surgery for 

aneurysmal disease. Abdominal wall defects are 

typically observed within the first 5 years after the 

surgical incision is made, but they may develop long 

afterward. 2 These hernias play a significant role in 

the prolonged morbidity associated with traditional 

surgical procedures. Until strategies for preventing 

hernias are firmly established, addressing these 

defects through repair will continue to be a crucial 

challenge for abdominal surgeons across the board. 

Ventral hernia of the abdomen is defined as a 
protrusion of the abdominal viscera through a non-

hiatal, non-inguinal defect in the fascia of the 

abdominal wall. They are commonly seen in clinical 

practice. Patients usually present with swelling or 

bulge over the abdomen, which is usually reducible 

on lying down. Sometimes it may be associated with 

dull aching pain. 3 Ventral hernias are usually 

repaired by an open or laparoscopic approach. 

Recently many surgeons prefer a hybrid approach, 

mainly for incisional hernia repair. 4 Laparoscopic 

hernia repairs are usually associated with less 

postoperative pain, wound infections, and 

significantly improved quality of life in the long term. 
5 A ventral hernia occurs due to a weakness in the 

musculofascial layer of the anterior abdominal wall. 6 

Ventral hernia includes paraumbilical, epigastric, 

Spigelian, and incisional hernias. 7 These hernias 

mainly present as swelling and rarely result in 

complications, such as strangulation and 

incarceration, and present with respective 

manifestations. Commonly, hernias are clinically 

diagnosed and do not require any special 

investigations. 8 Hernia repair can be carried out as an 

open repair or a laparoscopic repair. Mesh prostheses 

are composed of biologic materials from human and 
animal dermis (autoplastic) or synthetic materials 

(alloplastic). Synthetic mesh prostheses are further 

divided into 3 groups based on porosity. 9 Type I 

mesh is macroporous with pore sizes >10 microns, e 

g, polypropylene. Type II mesh is microporous with 

pore sizes <10 microns, eg, expanded polytetra 

fluoroe thy lene (e PTFE). Type III mesh is a 
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composite structure with both micro- and 

macroporous components. Polypropylene material 

causes a local inflammatory response when in contact 

with host tissues. This combined with its large pore 

sizes allows for maximal in-growth of connective 
tissue and blood vessels from the abdominal wall into 

the mesh material, increasing the strength of ventral 

hernia repairs. Expanded PTFE is biologically inert 

and does not cause a host inflammatory response. The 

submicronic pore sizes of ePTFE mesh materials 

further impede in-growth of host tissues, thereby, 

limiting adhesion formation.10 Hence, this study was 

conducted to evaluate laparoscopic ventral hernia 

repair using mesh insertion. 

 

MATERIALS & METHODS 

A study was conducted for 30 successive patients 
afflicted with ventral hernias who had undergone a 

laparoscopic procedure. The surgeries were 

exclusively executed by a solitary surgeon employing 

a consistent technique encompassing transab do minal 

suture fixation along with tacks. In each case, a 

standardized laparoscopic ventral hernia repair was 

carried out utilizing the Proceed mesh, secured by 

tackers using a double crown technique. Following 

the surgeries, patients were released based on 

established discharge criteria. Subsequent to the 

procedure, follow-up was conducted by cross-

referencing the national patient database and 

manually examining the patients' records. The data 

obtained was subjected to analysis employing the 

SPSS software to derive meaningful insights and 
conclusions. 

 

RESULTS 

Out of the patients, 4 individuals (13%) necessitated 

the placement of two distinct meshes to effectively 

cover the hernia region. Among these cases, one 

patient had an unusual requirement: two meshes 

measuring 20 x 30 cm each were stitched together, 

forming a composite mesh measuring 30 x 40 cm to 

adequately address their hernia defect. The majority 

of patients experienced a relatively short post-

operative hospital stay, typically spanning from 0 to 2 
days (with a median stay of 1 day). Notably, 4 

patients were discharged on the same day as their 

surgery, and only 3 patients remained hospitalized for 

a period surpassing 10 days.Mean operative time was 

123.2 minutes while 6.67 percent of the cases were 

converted to open repair. Complications were seen in 

6.67 percent of the patients while mean length of 

hospital stay was 1.4 days. 

 

 

Table:  1 Types of hernia and mesh size 

Variables Number 

Type of hernia Umbilical 3 

Incisional 19 

Parastomal 5 

Linea alba 3 

Size of mesh (cm) 4 x 4 1 

7 x 7 1 

10 x 10 5 

10 x 20 2 

15 x 15 14 

15 x 20 2 

20 x 20 2 

20 x 25 2 

20 x 30 3 

30 x 30 1 

30 x 40 1 
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Graph: 1 Types of hernia and mesh size 

 
 

Table 2: Clinical variables 

Variable Number/ Mean Percentage/ SD 

Operative time (mins) 123.2 42.2 

Conversion to open 2 6.67 

Complications 2 6.67 

Length of hospital stay (days) 1.4 0.5 

 

DISCUSSION 

A ventral hernia is a common surgical problem with 

an increase in the repair rate annually. Ventral hernia 
incorporates a group of hernias that occur in the 

anterior abdominal wall, including incisional, 

umbilical, epigastric, and paraumbilical hernias. 11 

Hernias are commonly managed by laparoscopic or 

open surgery, either by tissue repair or mesh repair. 12 

Laparoscopic ventral hernia repair was started by 

LeBlanc in 1993. After that, evaluations were done to 

make laparoscopic hernia easier and safer for ventral 

hernia repair. 13 The laparoscopic approach avoids 

large incisions and drain placement and thus there is a 

reduction in wound-related complications. 14 Hence, 

this study was conducted to evaluate laparoscopic 
ventral hernia repair using mesh insertion. In the 

present study, out of the patients, 4 individuals (13%) 

necessitated the placement of two distinct meshes to 

effectively cover the hernia region. Among these 

cases, one patient had an unusual requirement: two 

meshes measuring 20 x 30 cm each were stitched 

together, forming a composite mesh measuring 30 x 

40 cm to adequately address their hernia defect. A 

study by Byrd JF et al, studied that composite mesh 

was placed intraperitoneally in 16 pigs through an 

open laparotomy and explanted at 2, 4, 8, and 12  

 

weeks. Intraabdominal adhesions were measured 

laparoscopically. Host tissue in-growth was assessed 

histologically and tensiometrically. No adhesions 
were formed in 50% of the grafts explanted at 8 

weeks and 25% of grafts explanted at 12 weeks. There 

were significantly more vascular structures at 8 

weeks, 73.5±28, compared with 2 weeks, 6.75±2 

(P≤.01). The T-peel force at the mesh-host tissue 

interface was not significantly different among time 

points. The absorbable PDO ring underwent complete 

degradation by 12 weeks. The composite mesh was 

associated with minimal intraab dominal adhesions, 

progressive in-growth of host tissues, and complete 

degradation of a novel internal PDO ring that aided 

mesh positioning. This composite hernia mesh 
showed a favorable performance in a porcine model 

of open ventral hernia repair.15 In the present study, 

the majority of patients experienced a relatively short 

post-operative hospital stay, typically spanning from 0 

to 2 days (with a median stay of 1 day). Notably, 4 

patients were discharged on the same day as their 

surgery, and only 3 patients remained hospitalized for 

a period surpassing 10 days. Another study by 

Rosenberg J et al, patients presenting for laparoscopic 

ventral hernia repair in our department from 

September 2004 to October 2006 were included in the 
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study. The study included 49 patients with a median 

age of 64 years (range 30-89) and body mass index of 

27.8 (19.4-50.5). The dimensions of the mesh varied 

from 4 x 4 cm to 30 x 40 cm (median 15 x 15 cm). 

One patient developed an uncomplicated wound 
infection and none of the 49 patients developed mesh 

infections or postoperative seroma requiring surgical 

intervention. Thus, there were no mesh-related 

complications. During the follow-up period of 17 

months (3-27), we have not seen any postoperative 

recurrences. The median length of stay was 1 day 

(range 0-63), and there was no mortality. 

Laparoscopic ventral hernia repair in humans using 

the Proceed mesh is feasible and has a low 

complication rate even in obese patients or those with 

pulmonary disease. 16 Loha M et al, a hospital-based 

prospective observational study conducted from 
January 2020 to December 2021, which included a 

total of 70 patients with ventral hernias. Thirty-nine 

patients underwent open repair and 31 patients 

underwent laparoscopic repair. The distribution of 

different types of hernias observed in study included 

34% incisional hernias, 33% umbilical and paraumbili 

cal hernias, and 33% epigastric hernias. The incidence 

of complications was significantly less in laparoscopic 

repair compared to open repair. Also, satisfaction at 1 

month was significantly more in the laparoscopic 

group compared to the open group. However, there is 
no significant difference in the postoperative pain, 

postoperative hospital stay, return to activity, 

satisfaction at discharge, and quality of life at 1 month 

in both the laparoscopic and open repairs. 

Laparoscopic ventral hernia repairs are associated 

with lesser complications and higher satisfaction. The 

use of tackers and trans-fascial sutures can 

significantly increase postoperative pain in 

laparoscopic repair and is the major factor affecting 

the short-term quality of life in laparoscopic repairs. 

As there is no difference in postoperative pain, 

hospital stay, and return to activity, laparoscopic 
repairs should be preferred wherever possible in view 

of fewer complications and higher satisfaction. 17 

Mean operative time was 123.2 minutes while 6.67 

percent of the cases were converted to open repair. 

Complications were seen in 6.67 percent of the 

patients while mean length of hospital stay was 1.4 

days. Laparoscopic ventral hernia repair and novel 

biomaterials have evolved together over the past 

decade, with each entity lending some facet to the 

other to propel its development. The most commonly 

used mesh in laparoscopic ventral hernia repair has 
been an expanded polytetra fluoroe thy lene material 

with a smooth, micropor ous (3-μm pores) surface on 

one side and a corrugated (rough) surface on the other 

(Gore tex Dual Mesh). The smooth side faces the 

intestine and serves as an adhesion barrier, while the 

rough side is applied against the abdominal wall and 

promotes mesh fixation via cellular and collagen 

ingrowth. Other meshes have been developed along 

the same lines: tissue ingro wth material on one side 

and nonadhesive on the other. Two popular meshes 

have combined a PTFE coating on a polypropylene 

base (Composix, Bard, Inc.) and Seprafilm on 

polypropylene (Sepramesh, Gen zy me, Inc.). A study 

sponsored by a Society of American Gastrointestinal 
Endoscopic Surgeons’ grant compared these products 

in a randomized, blinded trial in rabbits. The products 

combined with polypropylene had significantly more 

intestinal adhesions and no greater abdominal wall in 

growth than the pure e-PTFE product. 18 
 

CONCLUSION 

The utilization of the Proceed mesh for laparoscopic 

ventral hernia repair in human patients has been 

demonstrated to be viable, showcasing a minimal 

occurrence of complications. This holds true even for 

individuals classified as obese or those afflicted with 
pulmonary conditions. 
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