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ABSTRACT 

Background: Ventral abdominal hernia repair is frequent for general surgeons. IPOM commonly 

places mesh intra-abdominally. Modern procedures such extended extra-peritoneal retro-muscular 

approach (eTEP) have advantages over intra-peritoneal onlay mesh. Using post-operative discomfort, 

surgical site infection risk, and hospital stay, this research compares these two treatments.  

Study design: randomized controlled trial 

Study place and duration: Department of Surgical Unit-I, Chaudhry Muhammad Akram Teaching 

& Research Hospital , Azra Naheed Medical College , Lahore (From Nov 2023 to Oct 2024) 

Patients and Methods: 49 ventral hernia patients were randomised into IPOM and eTEP repair 

groups of 24 and 25. Patients were monitored for discomfort, wound infection, hospital stay, and 

hernia recurrence after surgery. All data was recorded and analysed with SPSS 26.  

Results: Mean age of the patients was 41.49 ± 10.962 years. Mean in-hospital stay (p<0.05), pain 

score at 6 months (p=0.012), grade of SSI (p=0.01), and rate of SSI at 1 week (0.003) differed 

significantly among the groups. Two cases of recurrence within 6 months of follow-up were reported 

in IPOM whereas none in eTEP group, however, this difference was not significant (p=0.235). Rest 

of the outcome variables was comparable between the groups.  

Conclusion: The findings of this study indicate that enhanced view extraperitoneal retromuscular 

sublay repair for ventral hernia correlates with reduced hospital stay, decreased likelihood of chronic 

pain, and lower incidence of post-operative surgical site infections.  
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INTRODUCTION 

Abdominal ventral hernias are flaws in the abdominal wall fascia that are neither inguinal nor hiatal. 

They are often encountered in healthcare environments. General surgeons often do procedures to 

rectify these abdominal wall anomalies.1 Congenital ventral hernias are often linked to genetic 

diseases or in utero insults, but acquired hernias may arise from chronic tissue stress (as seen in 

multigravida women or those experiencing recurrent weight fluctuations), trauma, or may be 

iatrogenic in origin.2, 3 The incidence of post-surgical hernia formation is contingent upon the surgical 

method used; specifically, midline laparotomy presents a 10% risk, muscle-splitting transverse 

incision a 5% danger, and laparoscopic repair less than 1% risk. 4 The principal sites of weakness in 

the abdominal wall include the umbilicus, linea semilunaris, inguinal regions, and oesophageal 

diaphragmatic hiatus. Surgical scar sites and osteotomy locations may act as the sites for incisional 

and parastomal hernias, respectively. The maximum achievable tissue tensile strength post-surgery is 

limited to 80%.5 

An abdominal wall hernia often presents as localised discomfort, a sensation of fullness, or swelling 

that may change position with movement. In instances of confinement or strangulation, the swelling 

may sometimes seem erythematous or lead to asymmetries.6 An abdominal hernia is usually identified 

by patient history and physical examination; however, a significantly elevated BMI, a critical risk 

factor, may complicate the diagnostic process. 7 Considering that activity or posture might induce 

variations in hernia, it is essential to assess the patient in many postures throughout the examination.8 

In the medical history, it is essential to enquire about the first observation of the hernia, any triggering 

events, erythema, accompanying discomfort, constipation, the dimensions of the swelling, variations 

in size and causes influencing these changes, previous occurrences of hernias, and fluctuations in 

weight. 9 

Among ventral hernias, the incisional hernia is the most prevalent, after by umbilical, paraumbilical, 

and epigastric hernias. Hypogastric and Spigelian hernias are hardly seen.10 Incisional hernias 

typically occur in the infraumbilical region, where the posterior rectus sheath is lacking. Smaller 

abdominal wall defects can lead to complications like strangulation and incarceration. Ventral hernias 

are more common in South-east Asian populations, with the order being incisional, umbilical, 

paraumbilical, epigastric, spigelian, and hypogastric. In Pakistan, the most common are 

infraumbilical.11, 12 

Significant risk factors linked to hernia include weight, gender, great multiparity, previous abdominal 

trauma or surgery, and a familial history of hernia development. Regular exercise has a negligible 

negative connection with hernia. Chronic cough, weightlifting, and recurrent fluctuations in weight 

can contribute to the development of hernia. Females are more predisposed than males to have 

abdominal hernias. Complications may be mitigated via prompt diagnosis, accessible medical 

intervention, and public health education. To prevent recurrence, novel treatment techniques should 

be explored. 13 

Laparoscopic ventral hernia repairs using an intraperitoneal onlay mesh (IPOM) implant are classified 

as minimally invasive (MIS) treatments. Enhancements in surgical technique were among the 

modifications used in the advancement of laparoscopic operations, alongside the utilisation of novel 

coated meshes and anchoring devices. The traditional onlay and retromuscular/preperitoneal options 

were discarded because to these technological improvements.14 

 

OBJECTIVE: To compare the outcomes of enhanced view total extra-peritoneal retro-muscular 

approach versus intraperitoneal onlay mesh for ventral hernia repair. 

 

MATERIALS AND METHODS 

Study design: It was a randomized control trial in which 49 patients were randomly allocated into 2 

groups where Group A (24 patients) underwent intraperitoneal onlay mesh repair while Group B (25 
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patients)had retromuscular extraperitoneal sublay mesh repair. 

 

Study place and duration: It was conducted at Department of Surgical Unit-I, Chaudhry Muhammad 

Akram Teaching & Research Hospital , Azra Naheed Medical College , Lahore (From Nov 2023 to 

Oct 2024) 

 

Inclusion of patients: Patients of age 20-60 years of either gender undergoing elective laparoscopic 

Ventral Hernia Repair for hernia defect size up to 5cm. 

 

Exclusion of patients: Patients with BMI>35 kg/m2, having immunosuppressive or co-morbid 

conditions (CLD, CRF) causing more chances of surgical site infections, recurrent hernia, with 

emergency indications of hernia repair, requiring intra-operatively gut resection and anastomosis. 

 

Sample size: The sample size 24 in both groups (total 48) was estimated by using following formula: 

keeping power of study at 90%, confidence level at 95% and mean pain score with eTEP as 2.0 ± 1.1 

and with IPOM as 3.5 ± 2.0. Calculated sample size of our study turned out to be 48 with at least 24 

patients to be included in each group. However, total data of 49 patients was collected. 24 patients 

were allocated into IPOM group and 25 into eTEP group. 

 

Sampling technique: Non-probability, purposive sampling was used to enroll participants and they 

were randomly allocated in both groups using the lottery method. 

 

Data Collection procedure: This research was carried out following the approval of the hospital's 

ethical committee. Both procedures are safe and were conducted following the explanation and 

acquisition of written consent from all patients. The patient faced no harm or threat to life. The 

confidentiality of the patient was maintained, and the patient retained the right to withdraw from the 

study at any time. 

Forty-nine patients with ventral hernia who met the inclusion criteria were selected from the outpatient 

department of General Surgery at CMA Hospital, Azra Naheed Medical College, Lahore. Routine 

laboratory investigations included complete blood count (CBC), renal function tests (RFTs), liver 

function tests (LFTs), clotting profile, viral markers, and ultrasound. A total of 49 patients were 

initially enrolled in the study following the acquisition of informed consent and were subsequently 

randomised into a treatment group utilising a randomisation lottery technique. Demographic 

information, including name, age, gender, duration, and type of hernia, was recorded at the time of 

enrolment. All patients received laparoscopic ventral hernia repair performed by a single surgical 

team, with the assistance of a researcher. A total of 24 patients underwent the IPOM procedure, while 

25 patients were treated using the eTEP approach. The procedure was conducted under general 

anaesthesia and rigors aseptic protocols. Postoperatively, all patients received the same broad-

spectrum antibiotics and analgesics. Postoperative pain levels were assessed by the on-duty surgical 

resident 48 hours after surgery, utilising the visual analogue pain scale. The duration of hospital stay 

was documented, and patients were observed for the development of surgical site infections through 

follow-up assessments at 1 week, 2 weeks, 4 weeks, and 6 months. Patients unable to attend follow-

up appointments were contacted via telephone to evaluate pain severity and identify any symptoms 

indicative of surgical site infection. Surgical site infections were assessed using the Southampton 

scoring system. Data collection was conducted using a pre-designed proforma. 

 

Data Analysis: The data was entered and analyzed in SPSS version 26. T-test/ Mann-Whitney test 

was used to compare the numeric variables in both groups and Chi-square test to compare categorical 

variables in both groups taking p-value <0.05 as statistically significant. 
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RESULTS 

In this trial, the mean age of participants was 41.49 ± 10.962 years. Mean weight was 85.86 kilograms 

with standard deviation of 17.617. Weight showed normal distribution among the study population. 

Only one female had epigastric hernia in the absence of any risk factors. Her BMI was recorded to be 

23.5 kg/m2with no history of prior surgery. However, that patient had intraperitoneal onlay mesh 

repair and hernia contents were made primarily by omentum with no part of stomach, esophagus, 

bowel or other abdominal viscera within the hernia sac. Table I 

 

Table I: Baseline characteristics of patients enrolled in the trial (n=49) 

 
Group 

IPOM (n = 24) eTEP (n = 25) 

Age (in years, mean±SD) 42 41 

Sex 
Male 7 9 

Female 17 16 

Weight (in kgs, mean±SD) 87 84 

Type of hernia 

Umbilical / paraumbilical 18 18 

Incisional 5 7 

Epigastric 1 0 

Spigelian 0 0 

Hypogastric 0 0 

 

Mean duration of in-hospital stay among whole study population was 2.143 ± 1.2247 days (1 to 5 

days) while those of IPOM and eTEP group were 2.625 ± 1.2959 and 1.680 ± 0.9670 days 

respectively. There existed difference of duration of hospital stay in terms of statistical significance 

(p<0.05) among the study groups. Mean VAS score in eTEP group at 1-week follow-up was 3.48 

whereas in IPOM group, it was 4.87. At the follow-up of six months, mean VAS score of IPOM group 

was 0.96 ± 0.751 as opposed to that of 0.16 ± 0.374 of the eTEP group (p=0.012). These indicate that 

use of onlay mesh is associated more with the chronic pain that immediate post-operative one. Table 

II 

 

 
Group 

p-value 
IPOM (n-24) eTEP (n-25) 

Duration of stay (days) 2.6±1.30 1.7±0.97 0.0083 

Pain at 1 week 

Mean±SD 4.87±3.29 3.48±2.38 0.096 

0 2 4 

0.07* 

1 3 2 

2 1 3 

3 3 4 

4 4 3 

5 1 2 

6 2 4 

7 2 3 

8 1 0 

9 2 0 

10 3 0 

Pain at 2 weeks 

Mean±SD 2.13±1.57 1.24±1.17 0.0288 

0 4 9 

0.263 

1 5 6 

2 7 5 

3 2 5 

4 4 0 

5 2 0 

Pain at 4 weeks Mean±SD 1.21±0.88 0.68±0.69 0.0230 
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0 5 11 

0.443 
1 11 11 

2 6 3 

3 2 0 

Pain at 6 months 

Mean±SD 0.96±0.75 0.16±0.37 0.00002 

0 7 21 

0.012* 1 11 4 

2 6 0 

Surgical site 

infection at 

1 week 11 2 0.003** 

2 weeks 6 2 0.110** 

4 weeks 2 0 0.235 

6 months 0 0 NA 

SSI grade Mean±SD 1.2±1.57 0.27±0.94 0.001* 

Recurrence 2 0 0.235 

 

Surgical site infections were assessed by examination on hand of researcher and graded 

correspondingly. Similar to pain scores, prevalence of SSI in both the groups gradually declined due 

to clearance of infection such that no patient reported any SSI at 6 months. Significantly higher 

number of cases having SSI was observed in the first follow-up at 1 week interval (Pearson chi-square 

test, p=0.001; Fischer exact, p=0.003) in the IPOM group. Insignificant differences were found in 

rates of surgical site infections in the later follow-ups (2-week, p=0.110; 4-week, p=0.235). IPOM vs 

eTEP SSI was compared and the incidence of SSI was  (45.9 % vs 8.0%) at 1 week, (25.0% vs 8.0% 

t 2 weeks, (8.3% vs 0.0%) at 4 weeks. The grade of SSI differed highly significantly (p=0.001) in 

groups. The mean SSI grade noticed in the IPOM group had been IA according to Southampton SSI 

score while in eTEP group, it lied somewhere between 0 and 1.  

 

Two cases of recurrence of hernia were reported in the 6 month follow-up in the IPOM and none in 

the eTEP group. Although this difference was not statistically significant (Pearson chi-square, 

p=0.235; Fischer Exact, p=0.141). When rate of recurrence was compared to the duration of hospital 

stay, prolonged in-hospital stay showed slight association with lower chances of recurrence (2.17 

versus 1.5 days, p=0.037). Table II  

At any point in the follow-up time period, pain score in eTEP group stayed lower relative to IPOM 

group, however, statistically significant difference was obtained at 6 months duration. Mean VAS 

scores for pain in IPOM were higher as compare to eTEP at 1, 2 and 4 weeks and at the follow-up of 

6 months which may be attributed to the higher incidences of SSI during this time period. VAS score 

gradually declined over follow-up interval in IPOM vs eTEP  (45.9 % vs 8.0%) at 1 week, (25.0% vs 

8.0% t 2 weeks, (8.3% vs 0.0%) at 4 weeks. Fig I & Table II  
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Figure Error! No text of specified style in document.I: VAS scores in groups 

 

DISCUSSION 

This study, conducted in Surgical Unit-I of CMA Hospital Lahore, involved 49 patients randomised 

into two groups for IPOM or eTEP ventral hernia repair. Significant differences were observed in pain 

levels at the 6-month follow-up, the rate of surgical site infections within one week post-surgery, the 

grade of surgical site infection, and the duration of hospital stay. The placement of the mesh influences 

these post-operative variables.  

The duration of hospital stay was longer in the IPOM group, aligning with findings from another 

randomised controlled trial comparing IPOM plus and eTEP.15 In alignment with this study, we 

observed no recurrences in the eTEP group, while the IPOM group exhibited two cases of recurrence. 

However, the difference in recurrence rates was not statistically significant in our study, nor in that 

conducted by Bellido Luque and colleagues.15 

The study involved 79 patients with ventral hernia, comprising 39 patients in the IPOM+ group and 

40 in the eTEP group. The eTEP group and IPOM+ group exhibited significantly extended operating 

times and prolonged hospital stays. On the first, seventh, and thirty-first postoperative days, the eTEP 

group exhibited significantly lower pain levels compared to the IPOM+ group. Activity restrictions 

for the eTEP group were significantly diminished on the 30th and 180th days post-surgery. At 30 and 

180 days post-surgery, significant improvements in cosmetic outcomes were observed in the eTEP 

group. The average follow-up duration in the eTEP group was 15 months, whereas in the IPOM+ 

group, it was 28 months. No significant differences were observed, with no recurrences in the eTEP 

group and one recurrence in the IPOM+ group.15 

The study by Berrevoet and colleagues yielded comparable results. The study compared retromuscular 

repair (group I) and open intraperitoneal repair (group II) in patients with umbilical hernia, utilising a 

sample size of 116. In contrast to our study, group I had a significantly longer mean hospital stay (3.8 

days compared to 2.1 days, p<0.001) than group II. The recurrence rate was higher with intraperitoneal 

repair compared to retromuscular mesh repair, although this difference was not statistically 

significant. After one year, the quality of life for both groups was similar.16 

Pain scores in our study showed minimal variation among the groups during the initial follow-ups; 

however, significant differences were observed at the 6-month interval. This phenomenon can be 

attributed to the increased likelihood of mesh migration associated with IPOM, resulting in chronic 

pain for these patients. eTEP does not facilitate mesh migration, resulting in a lack of chronic pain 

complaints.  

The incidence of surgical site infections differed among the groups at the 1-week follow-up. In 

contrast to our study, research conducted at Lahore General Hospital identified the IPOM technique 
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as a more effective method for managing paraumbilical and umbilical hernias, particularly regarding 

surgery duration, postoperative pain, hospital stay, and hernia recurrence rates.17 

The findings of our study are corroborated by a prospective randomised study conducted in Georgia, 

which demonstrated that while the technique employed does not impact recurrence, the location of 

mesh placement may affect post-operative complications.18 The duration of the operation in the 

retromuscular group was significantly longer than that in the onlay group (p<0.001).  Wound 

complications were observed in the retromuscular group at a rate of 22.1%, while the onlay group 

exhibited a rate of 50.0%. A statistically significant difference was observed (p-value < 0.001). 

Seroma was reported as most prevalent post-surgical complication, i.e. 16.9% vs 41.0%, respectively 

(p= 0.0013), while for other complications including wound infection or hematoma, there is no 

difference in both techniques. 

Weiland et al., also conducted a trial on 123 patients, out of which 92 had eTEP and 31 had IPOM. 

The IPOM group had prologned admission time (eTEP: 3days vs. IPOM: 4days, p-value < 0.001). 

The IPOM had significantly shorter operative time (median: 66.5 vs. 106.5 min; p-value = 0.043) but 

less postoperative complications were observed with eTEP (eTEP: 4.17% vs. IPOM: 25%, p-value = 

0.009). Pain level was also less with eTEP as compared to IPOM.19 

In a systemic review, Li et al., included 5 trials containing 433 patients and compared IPOM technique 

with eTEP for abdominal hernia repair. It was observed that eTEP had prolonged surgical duration 

[difference = 44.79; 95%CI: 26.57-63; P-value = 0.00001], less postoperative pain after 24 hours 

(difference = -3.90; 95%CI: (-4.42)-(-3.38); P-value < 0.00001), and after a week (difference = -3.72; 

95%CI: -6.09--1.35; P=0.002), and also less hospital stay (difference = -0.56; 95%CI: (-0.74)-(-0.39); 

P-value = 0.00001). But in difference was observed regarding complications including seroma, 

hematoma, intraoperative complications, and postoperative ileus in both groups. 20 

 

CONCLUSIONS:  

Mean VAS scores for pain in IPOM were significantly higher than those in eTEP at both one week 

and six weeks. The incidence of surgical site infections (SSI) was significantly higher in the IPOM 

group during the one-week follow-up period. The reoccurrence rate was elevated in the IPOM group. 

The study found a significant difference between the two groups regarding pain, recurrence rate, and 

surgical site infection. 
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