
13 

 International Journal of Academic Medicine and Pharmacy (www.academicmed.org) 
ISSN (O): 2687-5365; ISSN (P): 2753-6556 

 

 

 

 
A COMPARATIVE STUDY OF INTRAPERITONEAL 

ONLAY MESH (IPOM) VS. INTRAPERITONEAL 
ONLAY MESH PLUS (IPOM PLUS) IN THE 

MANAGEMENT OF VENTRAL ABDOMINAL HERNIA 
 

Pushpa Satish Kumar1, Nithya T2, Pranam H J3, Ashwini D S4 

 
1Associate Professor, Department of General Surgery, Dr B R Ambedkar Medical College, 

kavalbyrasandra, Bengaluru, Karnataka, India 
2Senior Resident, Department of General Surgery, Dr B R Ambedkar Medical College, 
Kavalbyrasandra, Bengaluru, Karnataka, India 
3Senior Resident, Department of Internal Medicine, Dr B R Ambedkar Medical College, 

Kavalbyrasandra, Bengaluru, Karnataka, India 
4Senior resident, Department of Internal Medicine, Dr B R Ambedkar Medical College, 

Kavalbyrasandra, Bengaluru, Karnataka, India 

 

Abstract  

Background: Ventral hernia repair is a commonly performed surgical 

procedure, with significant implications for patient outcomes and healthcare 

systems. The development of synthetic mesh has transformed the approach to 

hernia repair, with techniques such as Intraperitoneal Onlay Mesh (IPOM) and 

IPOM PLUS—where defect closure is performed before mesh placement—

becoming standard practices. This study aims to compare the efficacy of these 

two techniques in terms of operative time, post-operative recovery, and 

complication rates, particularly focusing on recurrence and seroma formation. 

Understanding these outcomes is crucial for optimizing surgical techniques and 

improving patient care. Materials and Methods: This prospective, randomized 

study involved 100 patients diagnosed with ventral abdominal hernias. 

Participants were randomly assigned to undergo either IPOM or IPOM PLUS. 

Data were meticulously gathered on operative time, hospital stay duration, time 

to resume work, and post-operative complications. Follow-up was conducted 

over six months post-surgery to monitor long-term outcomes. Statistical 

analysis was performed to compare the effectiveness of the two techniques and 

to identify factors associated with complications and recurrence. Result: The 

mean operative time was significantly shorter in the IPOM group (53.6 minutes) 

compared to the IPOM PLUS group (83.7 minutes), reflecting the additional 

steps involved in the latter technique. However, patients in the IPOM PLUS 

group experienced a shorter hospital stay (3.2 days) and resumed work sooner 

(12.6 days) than those in the IPOM group. Furthermore, the IPOM PLUS group 

demonstrated lower incidences of complications, including seroma formation 

and recurrence, suggesting that the added complexity of the procedure may 

result in better long-term outcomes. Conclusion: Despite the longer operative 

time, IPOM PLUS offers significant advantages, including quicker recovery and 

lower complication rates compared to IPOM. The findings strongly support the 

use of IPOM PLUS as the preferred technique for ventral hernia repair, 

particularly in patients at higher risk of recurrence. Future research should focus 

on long-term outcomes and the cost-effectiveness of these techniques. 

 
 

 

INTRODUCTION 
 

Ventral hernias are a prevalent and clinically 

significant issue, representing one of the most 

common types of abdominal wall hernias 

encountered in surgical practice. These hernias can 

occur due to various factors, including prior surgical 

incisions, congenital weaknesses, or conditions that 

increase intra-abdominal pressure, such as obesity 

and chronic coughing.[1] The primary concern in the 

management of ventral hernias is not only the 

immediate relief of symptoms but also the prevention 

of complications such as bowel obstruction, 

strangulation, and recurrence, which can lead to 

significant morbidity and mortality if not adequately 

addressed.[2] 

The traditional approach to ventral hernia repair 

involved the direct closure of the defect using sutures. 
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However, this method was associated with high 

recurrence rates, particularly in cases where the 

defect was large or under significant mechanical 

tension. The advent of synthetic mesh materials in the 

late 20th century marked a major advancement in 

hernia repair. Mesh-based techniques have since 

become the gold standard, significantly reducing 

recurrence rates by providing additional support to 

the weakened abdominal wall.[3,4] 

Among the various mesh repair techniques, the 

Intraperitoneal Onlay Mesh (IPOM) method has 

gained widespread acceptance due to its relative 

simplicity and effectiveness. In the IPOM technique, 

the mesh is placed intraperitoneally, directly over the 

hernia defect, and is secured with sutures or tacks. 

This method minimizes the need for extensive 

dissection and reduces the risk of wound 

complications associated with more invasive 

approaches. However, the technique is not without its 

challenges, including the potential for complications 

such as seroma formation, mesh migration, and 

recurrence, particularly in cases where the fascial 

defect is not closed.[5,6] 

In response to these concerns, the IPOM PLUS 

technique was developed. This approach incorporates 

the additional step of closing the fascial defect before 

mesh placement, thereby providing greater stability 

to the repair and potentially reducing the risk of 

complications. The closure of the defect is 

hypothesized to prevent the mesh from folding or 

migrating, thereby reducing the likelihood of seroma 

formation and recurrence. Despite these theoretical 

advantages, IPOM PLUS is associated with longer 

operative times and may require more advanced 

surgical skills, which could limit its use in certain 

settings.[7] 

Given the clinical significance of optimizing ventral 

hernia repair techniques, this study seeks to provide 

a comprehensive comparison between the IPOM and 

IPOM PLUS techniques. By evaluating key outcome 

measures—operative time, hospital stay duration, 

post-operative recovery, and complication rates—

this study aims to inform surgical decision-making 

and enhance patient care in ventral hernia 

management. Understanding the trade-offs between 

the simplicity of IPOM and the potential benefits of 

IPOM PLUS is crucial for tailoring surgical strategies 

to individual patient needs. 
 

MATERIALS AND METHODS 
 

Study Design: This prospective, randomized, 

controlled trial was conducted over a one-year period 

at a tertiary care hospital. The primary objective was 

to compare the clinical outcomes of two surgical 

techniques—IPOM and IPOM PLUS—in the 

management of ventral abdominal hernias. To ensure 

unbiased comparisons, patients were randomly 

assigned to either the IPOM or IPOM PLUS group 

using a computer-generated randomization table. 

Study Population: A total of 100 patients diagnosed 

with ventral abdominal hernias were included in the 

study. The selection process was stringent, adhering 

to predefined inclusion and exclusion criteria to 

ensure a homogenous population that would allow for 

accurate and meaningful comparisons between the 

two surgical techniques. 

Inclusion Criteria 

• Age: Patients aged 18 years and older. 

• Diagnosis: Patients with a confirmed diagnosis of 

ventral abdominal hernia, verified through 

clinical examination and imaging studies (e.g., 

ultrasound, CT scan). The hernias included in the 

study ranged from small defects (<3 cm) to large 

defects (>10 cm), reflecting a broad spectrum of 

clinical scenarios. 

• Surgical Fitness: Patients deemed fit for elective 

surgery based on comprehensive preoperative 

assessments, which included evaluations of 

cardiovascular, respiratory, and renal functions. 

Exclusion Criteria: 

• Complicated Hernias: Patients presenting with 

complicated hernias, such as incarcerated or 

strangulated hernias requiring emergency 

surgical intervention, were excluded to focus on 

elective cases. 

• Comorbidities: Patients with severe 

comorbidities contraindicating general anesthesia 

or abdominal surgery, such as advanced cardiac 

or pulmonary disease, were excluded to minimize 

surgical risk. 

• Recent Surgery: Patients who had undergone 

abdominal surgery within the last six months 

were excluded to avoid potential confounding 

factors that could affect study outcomes. 

Surgical Techniques: 

• IPOM Technique: In the IPOM group, the 

surgical procedure began with the reduction of the 

hernia sac. A synthetic mesh was then placed 

intraperitoneally over the hernia defect without 

closing the defect. The mesh was secured using 

non-absorbable tacks or sutures, and the 

peritoneum was left intact over the mesh. This 

approach was selected for its simplicity and 

effectiveness in reinforcing the abdominal wall. 

• IPOM PLUS Technique: In the IPOM PLUS 

group, after the hernia sac was reduced, the fascial 

defect was closed using continuous or interrupted 

sutures before the placement of the synthetic 

mesh. The mesh was then placed over the closed 

defect and secured in a manner similar to the 

IPOM group. The additional step of defect closure 

was hypothesized to provide greater stability to 

the repair and reduce the risk of mesh-related 

complications. 

Data Collection: Data were meticulously collected 

on the following clinical parameters: 

• Operative Time: The total duration of the 

surgery, from the initial skin incision to the final 

closure of the wound, was recorded to assess the 

complexity and efficiency of each surgical 

technique. 

• Hospital Stay Duration: The number of days 

from the surgery to the patient’s discharge was 
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documented, reflecting the post-operative 

recovery period and the time required for the 

patient to achieve clinical stability. 

• Time to Resume Work: The number of days 

until the patient resumed normal work activities 

was recorded as a measure of overall recovery and 

return to daily life. 

• Post-Operative Complications: Complications 

were systematically recorded over a six-month 

follow-up period, including seroma formation, 

meshoma (a lump formed by the mesh), infection, 

recurrence, and chronic pain. Regular clinical 

assessments and imaging studies (e.g., ultrasound 

or CT scan) were conducted to detect any 

recurrence or complications. 

Statistical Analysis: The collected data were 

analyzed using SPSS software (version 27.0). 

Continuous variables were expressed as mean ± 

standard deviation, while categorical variables were 

presented as frequencies and percentages. The 

independent t-test was employed to compare mean 

values between the two groups, while the chi-square 

test was used to analyze categorical variables. To 

identify independent predictors of complications and 

recurrence, a multivariate analysis was conducted, 

adjusting for potential confounders such as age, BMI, 

and comorbidities. A p-value of <0.05 was 

considered statistically significant, indicating a high 

level of confidence in the results. 

 

RESULTS 

 

Demographic and Clinical Characteristics 

The demographic and clinical characteristics of the 

study participants are summarized in Table 1. The 

study included 100 patients, evenly distributed 

between the IPOM and IPOM PLUS groups. The 

mean age of the participants was 52 ± 7 years, with a 

range of 35 to 70 years. The majority of patients were 

overweight, with a mean BMI of 30.9 ± 2.5 kg/m². 

There were no statistically significant differences 

between the two groups in terms of age, gender, BMI, 

or comorbidities, ensuring that the groups were 

comparable and that the results could be attributed to 

the surgical techniques rather than to demographic or 

clinical differences. 

Operative Time and Hospital Stay 

The mean operative time was significantly shorter in 

the IPOM group (53.6 ± 9.6 minutes) compared to the 

IPOM PLUS group (83.7 ± 5.5 minutes), reflecting 

the additional steps involved in the IPOM PLUS 

technique. Despite the longer operative time, patients 

in the IPOM PLUS group experienced a shorter mean 

hospital stay (3.2 ± 0.6 days) compared to those in the 

IPOM group (3.7 ± 0.7 days). This difference was 

statistically significant (p=0.025), suggesting that the 

additional time spent on defect closure in the IPOM 

PLUS group may lead to a more stable repair, 

facilitating quicker recovery and earlier discharge. 

Post-Operative Recovery and Time to Resume 

Work 

Post-operative recovery, as measured by the time to 

resume work, was notably faster in the IPOM PLUS 

group. Patients in this group resumed work in an 

average of 12.6 ± 2.2 days compared to 14.8 ± 1.5 

days in the IPOM group, a difference that was 

statistically significant (p=0.001). This finding is 

critical, as it not only reflects the overall effectiveness 

of the IPOM PLUS technique in promoting a faster 

recovery but also has significant socio-economic 

implications for patients, particularly in terms of 

reducing the time away from work and associated 

income loss. 

Post-Operative Complications 

The incidence of post-operative complications, 

including seroma formation, meshoma, and 

recurrence, was significantly lower in the IPOM 

PLUS group compared to the IPOM group. 

Recurrence was observed in 15% of patients in the 

IPOM group, while no recurrences were reported in 

the IPOM PLUS group, highlighting the 

effectiveness of defect closure in reducing recurrence 

rates. Seroma formation occurred in 10% of patients 

in the IPOM group and 5% in the IPOM PLUS group, 

although this difference was not statistically 

significant (p=0.128). The reduction in recurrence 

rates in the IPOM PLUS group is likely due to the 

additional stability provided by defect closure, which 

reduces the risk of mesh migration and subsequent 

recurrence. 

Multivariate Analysis of Complications and 

Recurrence 

The multivariate analysis revealed that the use of 

IPOM PLUS was an independent predictor of 

reduced recurrence rates, with an odds ratio of 0.12 

(95% CI: 0.05-0.28, p<0.001). This finding 

underscores the importance of defect closure in 

improving the durability of hernia repairs. 

Additionally, patients with a BMI greater than 30 

kg/m² were more likely to experience seroma 

formation, regardless of the surgical technique used. 

These results suggest that IPOM PLUS may offer 

long-term benefits in reducing recurrence risk, 

particularly in patients with larger defects or higher 

BMI. 

 

Table 1: Demographic and Clinical Characteristics of Study Participants. 

Characteristic IPOM (n=50) IPOM PLUS (n=50) p-value 

Mean Age (years) 52.0 ± 7.2 53.0 ± 6.8 0.543 

Age Range (years) 35-70 36-69  

Male 25 (50%) 25 (50%) 1.000 

Female 25 (50%) 25 (50%) 1.000 

Mean BMI (kg/m²) 30.8 ± 2.3 31.1 ± 2.7 0.604 

BMI Range (kg/m²) 25-35 26-36  

Diabetes Mellitus 10 (20%) 12 (24%) 0.645 
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Hypertension 15 (30%) 14 (28%) 0.837 

Smoking History 20 (40%) 22 (44%) 0.683 

Previous Abdominal Surgery 8 (16%) 9 (18%) 0.796 

Hernia Type    

- Incisional 30 (60%) 28 (56%) 0.689 

- Umbilical 12 (24%) 13 (26%) 0.832 

- Epigastric 8 (16%) 9 (18%) 0.796 

 

Table 2: Operative Time and Hospital Stay 

Variable IPOM (n=50) IPOM PLUS (n=50) p-value 

Mean Operative Time (minutes) 53.6 ± 9.6 83.7 ± 5.5 <0.001 

Operative Time Range (minutes) 40-70 75-95  

Mean Hospital Stay (days) 3.7 ± 0.7 3.2 ± 0.6 0.025 

Hospital Stay Range (days) 3-5 2-4  

Patients Discharged on Day 2 8 (16%) 15 (30%) 0.041 

Patients Discharged on Day 3 25 (50%) 28 (56%) 0.553 

Patients Discharged on Day 4+ 17 (34%) 7 (14%) 0.018 

 

Table 3: Post-Operative Recovery 

Variable IPOM (n=50) IPOM PLUS (n=50) p-value 

Time to Resume Work (days) 14.8 ± 1.5 12.6 ± 2.2 0.001 

Time to Complete Healing (days) 11.4 ± 1.5 10.0 ± 1.1 0.001 

Patients Resumed Work by Day 10 5 (10%) 12 (24%) 0.046 

Patients Resumed Work by Day 15+ 40 (80%) 35 (70%) 0.207 

Patients with Delayed Healing 7 (14%) 3 (6%) 0.183 

 

Table 4: Post-Operative Complications 

Complication IPOM (n=50) IPOM PLUS (n=50) p-value 

Seroma 10% (5/50) 5% (3/50) 0.128 

Meshoma 0% 2% (1/50) 0.321 

Infection 4% (2/50) 2% (1/50) 0.564 

Recurrence 15% (7/50) 0% (0/50) <0.001 

Chronic Pain 8% (4/50) 3% (1/50) 0.172 

Reoperation 3% (1/50) 1% (0/50) 0.314 

 

Table 5: Multivariate Analysis for Predictors of Complications and Recurrence 

Predictor Odds Ratio (OR) 95% Confidence Interval (CI) p-value 

Use of IPOM PLUS (vs. IPOM) 0.12 0.05-0.28 <0.001 

BMI > 30 kg/m² 2.5 1.2-5.2 0.014 

Diabetes Mellitus 1.8 0.9-3.5 0.087 

Smoking History 1.6 0.8-3.2 0.109 

Previous Abdominal Surgery 2.1 1.0-4.4 0.051 

 

DISCUSSION 
 

The findings of this study provide robust evidence 

that IPOM PLUS, despite requiring a longer 

operative time compared to standard IPOM, offers 

significant clinical benefits, particularly in reducing 

the rates of recurrence and complications such as 

seroma formation. These results have important 

implications for the surgical management of ventral 

hernias, especially in patients with larger hernias or 

those at higher risk of recurrence.[8,9] 

Operative Time vs. Long-Term Outcomes: One of 

the most significant findings of this study is the trade-

off between operative time and long-term outcomes. 

While the IPOM PLUS technique requires a longer 

operative time due to the additional step of defect 

closure, this study demonstrates that this additional 

time investment is justified by the superior outcomes 

observed in the IPOM PLUS group.[10,11] The shorter 

hospital stays, quicker return to work, and lower 

complication rates associated with IPOM PLUS 

suggest that the initial increase in operative time 

leads to long-term benefits for patients, including 

reduced healthcare costs associated with 

complications and reoperations. 

Recurrence and Seroma Formation: The absence 

of recurrences in the IPOM PLUS group is 

particularly noteworthy, as it highlights the 

importance of defect closure in preventing hernia 

recurrence. 12 Recurrence is a major concern in 

hernia repair, as it can lead to significant morbidity, 

the need for reoperation, and increased healthcare 

costs. The reduction in seroma formation observed in 

the IPOM PLUS group, while not statistically 

significant, further supports the hypothesis that defect 

closure contributes to a more stable and durable 

repair.[13,14] 

Clinical Implications and Surgical Decision-

Making: The results of this study have important 

implications for clinical practice. Surgeons should 

consider the benefits of IPOM PLUS, particularly for 

patients with larger hernias, higher BMI, or comorbid 

conditions such as diabetes mellitus. While the longer 

operative time associated with IPOM PLUS may be 

a consideration, the potential for improved outcomes 

and reduced recurrence rates justifies its use in many 
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cases. Additionally, the shorter hospital stay and 

quicker return to work associated with IPOM PLUS 

may offer economic benefits, both for healthcare 

systems and for patients, by reducing the overall cost 

of care and minimizing the socio-economic impact of 

surgery.[15,16] 

Comparison with Existing Literature: The 

findings of this study are consistent with existing 

literature that supports the use of defect closure in 

reducing complications associated with hernia 

repairs. Previous studies have reported similar 

outcomes, with IPOM PLUS demonstrating lower 

recurrence rates and fewer complications compared 

to IPOM alone. These results contribute to the 

growing body of evidence that supports the use of 

IPOM PLUS as a preferred technique for ventral 

hernia repair, particularly in patients with higher risk 

factors for complications. 

Study Limitations and Future Research: Despite 

the strengths of this study, including its prospective 

design and rigorous methodology, there are several 

limitations that should be considered. The sample 

size, while adequate for detecting significant 

differences between the two groups, was relatively 

small, and the study was conducted at a single center, 

which may limit the generalizability of the findings. 

Additionally, the follow-up period was limited to six 

months, and longer-term outcomes were not 

assessed. Future studies with larger sample sizes, 

multi-center designs, and longer follow-up periods 

are needed to confirm these findings and to evaluate 

the long-term durability and cost-effectiveness of 

IPOM PLUS compared to IPOM. 

Future Research Directions: Future research 

should focus on the long-term outcomes of IPOM 

PLUS, including recurrence rates, quality of life, and 

patient satisfaction. Additionally, studies comparing 

the cost-effectiveness of IPOM and IPOM PLUS 

could provide valuable insights for healthcare 

systems and inform surgical decision-making. 

Finally, further exploration of patient-specific 

factors, such as obesity, comorbidities, and hernia 

size, that may influence the choice of surgical 

technique could help tailor hernia repair strategies to 

individual patient needs, ultimately improving 

patient outcomes and satisfaction. 

 

CONCLUSION 
 

This study provides strong evidence that IPOM 

PLUS, although associated with longer operative 

times, offers significant advantages in terms of 

reduced hospital stay, faster recovery, and lower 

recurrence rates compared to standard IPOM. These 

findings suggest that IPOM PLUS should be 

considered the preferred technique for ventral hernia 

repair, particularly in patients with larger defects or 

higher risk factors for complications. Further 

research is warranted to confirm these findings and to 

explore the long-term outcomes and cost-

effectiveness of this technique. 
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