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Ventral hernias pose a prevalent challenge in abdominal wall surgery, with ongoing advancements in 
repair techniques designed to enhance patient outcomes. This study evaluates the efficacy, safety, 
and socio-economic impact of Totally Extraperitoneal Sublay Repair (TES) versus Laparoscopic 
Intraperitoneal Onlay Mesh Repair (IPOM) for small to medium-sized ventral hernias, with a particular 
focus on postoperative quality of life and patient satisfaction. A retrospective cohort study was 
conducted, encompassing 125 patients who underwent ventral hernia repair between May 2018 
and November 2023. The cohort included 55 patients treated with TES and 70 with Laparoscopic 
IPOM. Baseline characteristics, including age, gender, BMI, operative time, postoperative pain, 
hospitalization costs, and patient satisfaction score, were compared. Postoperative quality of life was 
evaluated through outpatient visits or telephone follow-ups. The propensity score matching (PSM) 
technique was applied in a 1:1 ratio to balance the significant differences in general characteristics 
between the two groups. Out of 125 patients, 70 cases were successfully matched using the PSM 
method, resulting in 35 cases in each group. The baseline characteristics of patients in groups were 
well-matched (P > 0.05). The TES group exhibited a significantly longer operative duration (P < 0.001); 
however, this group also experienced markedly reduced postoperative pain, decreased hospitalization 
costs, and diminished postoperative drainage (all P < 0.001). The length of hospital stay and the 
incidence of long-term complications were similar between the two groups. Follow-up evaluations at 
3 and 6 months showed a significantly improved quality of life and higher patient satisfaction in the 
TES group. Both TES and IPOM demonstrate comparable safety and efficacy in the repair of ventral 
hernias. Although TES is associated with a longer operative duration, it provides significant advantages 
in postoperative quality of life, patient satisfaction, and cost-effectiveness, thereby supporting its 
broader clinical adoption.
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Ventral hernias are a prevalent surgical challenge1, characterized by the protrusion of intra-abdominal contents 
through a defect in the abdominal wall. They can lead to significant morbidity if left untreated, with patients 
often experiencing pain, discomfort, and impaired quality of life. The increasing incidence of ventral hernias has 
prompted the development and refinement of various surgical techniques aimed at improving patient outcomes 
and minimizing complications.

Traditionally, open repair methods were widely used; however, the advent of minimally invasive techniques, 
such as Laparoscopic Intraperitoneal Onlay Mesh (IPOM) repair, has shifted the paradigm in hernia surgery2. 
Minimally invasive approach is considered a safe and effective method for Ventral hernias3,4. IPOM has gained 
popularity due to its reduced postoperative pain and shorter recovery time. Nonetheless, concerns remain 
regarding the potential for intraperitoneal adhesions and complications related to mesh placement within the 
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peritoneal cavity. Recent research shows patients who have undergone incisional hernia repair using IPOM face 
a heightened risk of bowel obstruction compared to those with a similar surgical history yet without incisional 
hernia repair (IHR)5. Study evaluating the use of meshes in animal models reveal that they can cause adhesions 
in the intraperitoneal location, even when composite meshes are employed6. The Totally Extraperitoneal Sublay 
Repair (TES) technique has emerged as an alternative approach, offering the theoretical advantage of placing 
the mesh in the extraperitoneal space, thereby reducing the risk of intraperitoneal complications. TES, however, 
is associated with a longer operative duration, raising questions about its overall efficiency compared to IPOM.

This study aims to objectively compare the efficacy, safety, and socio-economic impact of TES and IPOM in 
the repair of small to medium-sized ventral hernias. Specifically, it focuses on assessing postoperative quality 
of life and patient satisfaction, two critical metrics that directly influence the long-term success of hernia repair 
procedures7. By analyzing these outcomes, this study seeks to provide evidence-based insights that may guide 
surgeons in selecting the most appropriate technique for their patients.The importance of this research lies in its 
potential to inform clinical decision-making, optimize patient outcomes, and contribute to the ongoing evolution 
of ventral hernia repair methodologies. As the field continues to advance, understanding the comparative benefits 
and limitations of TES and IPOM is essential for enhancing patient care and improving surgical practice.

Patients and methods
Study population
This retrospective cohort study was conducted at Shaoxing Central Hospital, involving patients who underwent 
ventral hernia repair. Ventral hernias encompass all hernias occurring in the anterior abdominal wall, including 
epigastric, umbilical, and linea alba hernias. The sample size of 125 patients was determined based on the 
availability of eligible cases from May 2018 to November 2023. The study included all patients meeting the 
inclusion criteria to minimize selection bias and ensure representative analysis. Patients were divided into 
two groups based on the surgical technique employed: Totally Extraperitoneal Sublay Repair (TES) and 
Laparoscopic Intraperitoneal Onlay Mesh (IPOM) repair. The TES group consisted of 55 patients, while the 
IPOM group comprised 70 patients. Patients included in the study were those diagnosed with small to medium-
sized ventral hernias primarily included cases of epigastric and umbilical hernias, defined as defects with ventral 
hernias ≤ 7  cm8.The diameter of the hernia defect was primarily measured using preoperative imaging, with 
a preference for CT scans, which provided the most accurate and consistent measurements. In some cases, 
ultrasound was also used to measure smaller defects. Exclusion criteria included patients with large hernias 
(greater than 7 cm), recurrent hernias, severe obesity or previous extensive abdominal surgeries, or those with 
significant comorbidities that could impact surgical outcomes. The HERQules tool was used for evaluating 
the patients’ postoperative QoL. It was applied during outpatient visits at 1 month, 3 months, and 6 months 
following surgery to track improvements in QoL.

Key technical points
Several key technical considerations were observed during both TES and IPOM procedures to optimize surgical 
outcomes. For TES, the careful dissection of the preperitoneal space was crucial to minimize the risk of injury to 
surrounding structures, such as the bladder and epigastric vessels. Ensuring adequate overlap of the mesh was 
essential to reduce the likelihood of hernia recurrence. The choice between tacks and sutures for mesh fixation 
in TES was based on surgeon preference and patient-specific factors, with the primary goal being secure mesh 
placement without excessive tension.

In the IPOM procedure, special attention was paid to the positioning of the mesh within the peritoneal cavity 
to prevent migration or folding, which could lead to recurrence or other complications. The use of composite 
mesh, with one side designed to minimize adhesions, was critical in reducing the risk of intraperitoneal 
complications. Transfascial sutures provided additional security for mesh fixation, particularly in larger defects 
or in patients with higher intra-abdominal pressure.

The IOPM procedure has been thoroughly detailed in previous literature9,10, while the surgical process of 
TES is demonstrated in the supplementary video materials. An example of an umbilical hernia can be seen in 
video and Fig. 1 .

Postoperative care, follow-up, and data collection
All patients received standardized postoperative care, which included pain management, early mobilization, and 
discharge planning based on recovery progress. Postoperative pain was assessed using the Visual Analog Scale 
(VAS), and patients were monitored for complications such as seroma, infection, or mesh-related issues. Follow-
up assessments were conducted at 3 and 6 months post-surgery through either outpatient visits or telephone 
interviews. These assessments focused on evaluating the patients’ quality of life, satisfaction with the surgical 
outcome, and any long-term complications, such as recurrence or chronic pain.

Baseline characteristics were assessed for all patients included in the study. These characteristics included 
age, gender, body mass index (BMI), preoperative pain levels, and other relevant factors that could impact 
postoperative outcomes. The two groups, TES and IPOM, were compared for these characteristics to ensure 
their comparability at the time of inclusion.

Data collection encompassed operation time, postoperative complications, recovery status, quality of life 
(assessed using the Hernia-Related Quality of Life Survey), and patient satisfaction questionnaires. Long-
term outcomes were primarily concerned with recurrence rates and chronic complications. The HerQLes 
questionnaire, designed to evaluate the impact of hernia surgery on quality of life, assessed pain, daily activity, 
psychological state, socioeconomic burden, and overall quality of life. Scores for each item ranged from 1 to 5, 
with higher scores indicating greater issues and a reduced quality of life. The patient satisfaction questionnaire 
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evaluated pain management, the recovery process, medical services, and overall satisfaction, also using a 1 to 5 
point scale, with higher scores reflecting greater satisfaction.

Statistical analysis
To compare the outcomes between the TES and IPOM groups with similar general characteristics, propensity 
score matching (PSM) was employed to to minimize confounding between the two groups. PSM estimates the 
likelihood of group assignment based on baseline variables (e.g., age, BMI, gender) and matches participants 
with similar scores, ensuring comparability between groups. After matching, statistical tests were selected based 
on data characteristics. Student’s t-test is used to compare the means of continuous variables (such as age and 
BMI) between two groups when the data are normally distributed. Mann-Whitney U test is used to compare 
continuous variables between two groups when the data are not normally distributed. Chi-square test or Fisher’s 
exact test are used to compare categorical variables (such as gender) between two groups. Fisher’s exact test is 
typically used when the sample size is small or the expected frequencies are low. A P-value of less than 0.05 
was considered statistically significant. All analyses were performed using SPSS software (version 26.0; IBM 
Corp., Armonk, NY, USA), ensuring robust and reliable results. This comprehensive methodology accounted for 
baseline differences and ensured valid comparisons of outcomes between the TES and IPOM groups.

Results
As presented in Table 1, significant differences were observed between the two groups in terms of the longest 
diameter of defect and BMI (all P < 0.05). However, after 1:1 PSM, the general characteristics became comparable 
between the TES and IPOM groups. The TES group had a longer operative time but lower costs, less postoperative 
pain, reduced drainage volume, a lower complication rate, and significantly better quality of life improvements 
compared to the IPOM group.

The operative and perioperative parameters of the TES and IPOM groups are summarized in Table 2. The 
mean operative time was significantly longer in the TES group (204.45 ± 37.35 min) compared to the IPOM group 
(167.68 ± 35.96 min, P < 0.001), as shown in Fig. 2a. The TES group demonstrated significantly lower medical 

Fig. 1.  Preoperative planning for trocar layout in umbilical hernia repair using the TES approach.
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expenses (1.51 ± 0.25 × 10,000 RMB) than the IPOM group (2.85 ± 0.45 × 10,000 RMB, P < 0.001, Fig. 2b). The 
TES group experienced significantly less postoperative pain than the IPOM group on Day 1 (3.22 ± 0.98 vs. 
4.35 ± 1.12, P < 0.001) and Day 2 (2.65 ± 0.82 vs. 3.55 ± 0.94, P < 0.001), as shown in Fig. 2c and d. The TES group 
had lower drainage volumes (136.54 ± 55.68 ml) compared to the IPOM group (208.58 ± 78.86 ml, P < 0.001, 
Fig.  2e). The TES group had a lower complication rate (14.3%, 5/35) than the IPOM group (34.3%, 12/35), 
but the difference was not statistically significant (P = 0.051, Fig. 2f). Among complications, the IPOM group 
exhibited higher rates of symptomatic seroma (2 vs. 1 case), postoperative ileus (5 vs. 1 case), and chronic 
pain (5 vs. 2 cases). Chronic pain was defined as pain for more days than not over the last three months post-
surgery11. Postoperative ileus was characterized by symptoms such as abdominal pain, vomiting, and abdominal 
distension occurring within two weeks after surgery. Diagnosis was confirmed through abdominal imaging, 
with mechanical causes like intestinal torsion and other factors such as hypokalemia and tumor metastasis being 
excluded.

The quality of life (QOL) outcomes, assessed using the HerQLes questionnaire, are presented in Table 3. Key 
differences between the TES and IPOM groups over time are highlighted. The TES group reported significantly 
lower pain scores at 30 days (3.35 ± 0.49 vs. 3.75 ± 0.63, P = 0.004) and 60 days (3.04 ± 0.65 vs. 3.33 ± 0.51, 
P = 0.042), with no significant difference at 180 days (P = 0.755, Fig. 3a). The TES group showed less movement 
limitation at 30 days (2.75 ± 0.41 vs. 3.05 ± 0.59, P = 0.016), with differences diminishing at 60 days (P = 0.665) 
and 180 days (P = 0.168, Fig. 3b). Differences in psychological state were significant at 30 days (2.54 ± 0.41 vs. 
2.75 ± 0.46, P = 0.048) but not at 60 (P = 0.108) or 180 days (P = 0.077, Fig. 3c). The TES group demonstrated 
better daily activity scores at 30 days (3.10 ± 0.55 vs. 3.40 ± 0.65, P = 0.041) and 60 days (2.86 ± 0.46 vs. 3.09 ± 0.48, 
P = 0.045), with no significant difference at 180 days (P = 0.233, Fig. 3d). Overall Quality of Life: The TES group 
performed better at 180 days (2.48 ± 0.44 vs. 2.71 ± 0.45, P = 0.034), despite no significant differences at earlier 
timepoints (30 days P = 0.211, 60 days P = 0.512, Fig. 3e).

Follow-ups were conducted monthly via outpatient visits or telephone for the first six months, and then every 
three to six months thereafter. No recurrences were observed in any patients by the final follow-up. Satisfaction 
scores also indicated that patients in the TES group experienced better pain management and reported higher 
overall satisfaction postoperatively compared to the IPOM group, as shown in Table 4.

Variable TES group (n = 35) IPOM group (n = 35) P value

Operative time
(mean ± SD; min) 204.45 ± 37.35 167.68 ± 35.96 < 0.001

Medical expenses
(mean ± SD; 10000 yuan RMB ) 1.51 ± 0.25 2.85 ± 0.45 < 0.001

Postoperative pain (VAS)

 Day1 3.22 ± 0.98 4.35 ± 1.12 <0.001

 Day2 2.65 ± 0.82 3.55 ± 0.94 <0.001

Postoperative drainage (ml) 136.54 ± 55.68 208.58 ± 78.86 <0.001

Complications (N) 5/35 (14.3%) 12/35 (34.3%) 0.0510

Mesh infection 0 0

Symptomatic seroma 1 2

Postoperative ileus 1 5

Enterocutaneous fistula 1 0

Chronic pain 2 5

Table 2.  Comprehensive analysis of operative and perioperative data.

 

Before PSM After PSM

Variables TES(n = 55) IPOM(n = 70) P Value TES(n = 35) IPOM(n = 35) P Value

Age (Mean ± SD; years) 64.5 ± 8.6 62.8 ± 11.3 0.3569 62.6 ± 6.7 63.2 ± 7.8 0.7310

Sex (male/female) 39/16 48/22 0.7780 21/14 19/16 0.6291

The longest diameter of defect
(mean ± SD; cm) 3.55 ± 1.46 4.12 ± 1.65 0.0460 3.76 ± 1.26 3.97 ± 1.15 0.4689

BMI 24.43 ± 2.35 25.24 ± 2.12 0.0454 24.56 ± 2.13 25.24 ± 1.96 0.1691

Co-morbidity (N) 13/55 20/70 0.5344 8/35 9/35 0.7804

Hypertension 6 9 4 3

Diabetes 3 5 3 4

COPD 4 6 1 2

Table 1.  General characteristics comparison of study groups before and after applying propensity score 
matching (PSM) method.
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Discussion
The management of ventral hernias remains a critical focus in abdominal surgery due to the high incidence of 
associated postoperative complications and the imperative for repair strategies that ensure long-term recurrence 
prevention12. A study revealed that the prevalence of abdominal wall hernias in the general Russian population 
was 20.9%13. The rising prevalence of ventral hernias, alongside advancements in surgical techniques, 
necessitates a comprehensive understanding of the available surgical approaches14. Ventral hernia repair has 
evolved significantly over the past few decades. Traditional open repair methods, while effective, are associated 
with high complication morbidity, including increased pain, longer recovery periods, and higher recurrence 
rates. The advent of minimally invasive techniques such as IPOM has shifted the paradigm, offering reduced 
postoperative pain, shorter hospital stays, and quicker return to normal activities15,16. However, IPOM is not 
without its drawbacks, particularly concerning the risk of intraperitoneal adhesions, mesh-related complications, 
and chronic pain17. A 2022 systematic review concluded that the incidence of bowel obstruction in IPOM was 
higher than Sublay18. Spiral tacks used for intraperitoneal mesh fixation is the leading cause of adhesions and 
bowel lesions19. TES, an alternative to IPOM, places the mesh in the extraperitoneal space, theoretically reducing 
the risk of intraperitoneal complications while potentially enhancing patient outcomes. The primary objective of 
this study was to evaluate and compare the efficacy, safety, postoperative quality of life, patient satisfaction, and 
socio-economic impact of TES and IPOM in the repair of small-to-medium ventral hernias. By analyzing these 
outcomes, the study sought to provide evidence-based insights that could guide surgeons in selecting the most 
appropriate technique for their patients, ultimately improving clinical decision-making.

Fig. 2.  Comparison of operative and perioperative parameters between TES and IPOM groups.
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Ventral hernias, if left untreated or improperly managed, can lead to severe complications, including bowel 
obstruction, strangulation, and chronic pain, significantly impairing a patient’s quality of life. As surgical 
techniques continue to evolve, it is crucial to determine which methods offer the best balance between safety, 
efficacy, and patient-centered outcomes.This research is particularly important because it addresses the need for 
a clearer understanding of how these two techniques perform in real-world clinical settings. The results of this 
study provide valuable data on the postoperative experiences of patients, including pain management, recovery 
time, and overall satisfaction with the surgical outcome. These factors are critical not only for immediate 
postoperative recovery but also for long-term patient well-being and the prevention of hernia recurrence. 
Moreover, the socio-economic impact of these procedures is a significant consideration. With healthcare costs 
rising globally, the ability to reduce hospitalization costs, minimize postoperative complications, and enhance 
recovery times is increasingly important. By demonstrating that TES may offer advantages in terms of cost-
effectiveness and patient satisfaction, this study contributes to the ongoing discussion about how to optimize 
resource allocation in healthcare settings while maintaining high standards of patient care.

The results of this study indicate that while both TES and IPOM are effective in repairing small-to-medium 
ventral hernias, they offer distinct advantages and drawbacks. TES, despite its longer operative duration, 
was associated with significantly reduced postoperative pain, lower hospitalization costs, and diminished 
postoperative drainage. Our result is generally consistent with the previous research results of Li et al.20 These 
findings suggest that TES may be a more cost-effective option, particularly for patients where postoperative pain 
management and cost are major concerns. In contrast, IPOM, showed a slightly higher complication rate in this 
study, particularly concerning postoperative ileus and chronic pain. These complications, while not statistically 
significant in this study, highlight the need for careful patient selection and technique refinement when opting 
for IPOM. The quality of life assessments further support the advantages of TES, with patients in the TES group 
reporting higher satisfaction scores and better overall quality of life at both 3 and 6 months postoperatively. 
The results of our study are similar to other reports in the literature21. This suggests that TES may provide more 
durable improvements in patient outcomes, potentially leading to fewer long-term complications and a lower 
likelihood of recurrence.

Furthermore, our analysis identified several factors that significantly influence postoperative QoL in patients 
undergoing ventral hernia repair. Patient-related factors such as age, body mass index (BMI), and preoperative 
pain levels were found to be significantly correlated with QoL outcomes. For instance, older patients or those 
with higher preoperative pain levels tended to report lower QoL scores after surgery. Surgical factors, including 
operative time and intraoperative complications, also had a substantial impact. Longer operative times and 
the occurrence of intraoperative complications were associated with poorer postoperative QoL. Additionally, 
complications during the postoperative period, including, seromas, and chronic pain, were found to negatively 
affect QoL. These findings underscore the importance of careful patient selection and surgical technique 
optimization in enhancing postoperative outcomes. Our future work will explore these factors in greater detail 
to better understand their contribution to QoL changes.

The findings of this study have several important clinical implications. First, it underscores the choice of 
surgical technique is tailored to the patient’s specific circumstances, including their health status, hernia 

Group 30 days after surgery 60 days after surgery 180 days after surgery

Pain(VAS)

 TES group (n = 35) 3.35 ± 0.49 3.04 ± 0.65 2.92 ± 0.38

 IPOM group (n = 35) 3.75 ± 0.63 3.33 ± 0.51 2.95 ± 0.42

 P 0.004 0.042 0.755

Movement limitation

 TES group (n = 35) 2.75 ± 0.41 2.30 ± 0.45 2.05 ± 0.34

 IPOM group (n = 35) 3.05 ± 0.59 2.35 ± 0.51 2.17 ± 0.38

 P 0.016 0.665 0.168

Psychological state

 TES group (n = 35) 2.54 ± 0.41 2.15 ± 0.36 1.87 ± 0.35

 IPOM group (n = 35) 2.75 ± 0.46 2.30 ± 0.41 2.05 ± 0.48

 P 0.048 0.108 0.077

Daily activity

 TES group (n = 35) 3.10 ± 0.55 2.86 ± 0.46 2.73 ± 0.55

 IPOM group (n = 35) 3.40 ± 0.65 3.09 ± 0.48 2.88 ± 0.49

 P 0.041 0.045 0.233

Overall quality of life

 TES group (n = 35) 3.17 ± 0.55 2.87 ± 0.45 2.48 ± 0.44

 IPOM group (n = 35) 3.35 ± 0.64 2.95 ± 0.56 2.71 ± 0.45

 P 0.211 0.512 0.034

Table 3.  Evaluation of quality of life scores assessed through the HerQLes questionnaire. HerQLes, Hernia-
Related Quality of Life Survey.
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characteristics, and personal preferences. Surgeons should consider the potential benefits of TES in terms of 
postoperative pain reduction and cost-effectiveness, particularly for patients who are at higher risk for chronic 
pain or who may benefit from a more cost-efficient approach. Second, the study underscores the importance 
of optimizing ventral hernia repair techniques. As minimally invasive methods continue to evolve, it is crucial 
to refine these techniques to minimize complications and further enhance patient outcomes. Future research 
should prioritize the long-term follow-up of patients who undergo TES and IPOM, with particular attention to 
recurrence rates, chronic pain management, and overall quality of life. Finally, this study suggests that there is 
still room for improvement in both TES and IPOM. For TES, reducing operative time without compromising 
the benefits observed in this study could enhance its appeal as a preferred technique. For IPOM, addressing the 
risks associated with intraperitoneal mesh placement, such as adhesions and chronic pain, will be critical for 
its continued use in ventral hernia repair22. Our findings align with previous studies that have demonstrated 
the efficacy of TES in reducing postoperative complications and improving recovery time, albeit with longer 
operative durations compared to IPOM23. Similarly, while IPOM has been widely adopted due to its safey24, its 
association with long-term mesh-related complications cannot be ignored.

Variable TES group (n = 35) IPOM group (n = 35) t P

Pain management 4.12 ± 0.66 3.78 ± 0.59 2.272 0.026

Recovery process 4.18 ± 0.55 4.04 ± 0.50 1.114 0.269

Medical services 4.48 ± 1.55 4.35 ± 1.36 0.373 0.710

Overall satisfaction 4.22 ± 0.55 3.88 ± 0.76 2.144 0.0356

Table 4.  Assessment of patient satisfaction 15 days post-treatment.

 

Fig. 3.  Changes in quality-of-life parameters over time between TES and IPOM groups.
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This study acknowledges several limitations that warrant consideration. First of all, the limited sample size 
in this study constrains the generalizability and statistical power of our findings. Future research with larger 
cohorts is necessary to validate these results across diverse populations. Secondly, as a retrospective study, there 
is a potential for selection bias. However, the PSM analysis was conducted to mitigate discrepancies in general 
characteristics between the two groups. This adjustment allows for a more accurate comparison of the efficacy 
and quality of life outcomes between the two surgical approaches, minimizing the potential for confounding 
factors to influence the results. While this mitigates confounding factors to some extent, randomized controlled 
trials remain the gold standard for eliminating such biases. Furthermore, the follow-up period was inadequate for 
a comprehensive evaluation of long-term outcomes, including recurrence rates. This limitation underscores the 
need for extended follow-up in future studies to capture a more comprehensive picture of outcomes, particularly 
concerning different hernia types and sizes. Addressing these limitations in subsequent research will enhance 
the reliability of findings and provide more robust clinical guidance.

In conclusion, both TES and IPOM are effective options for small-to-medium ventral hernia repair, each 
with unique advantages. TES, characterized by lower postoperative pain, reduced hospitalization costs, and 
greater patient satisfaction, may present a more cost-effective and patient-centered option. The selection 
between TES and IPOM should be guided by a comprehensive assessment of the patient’s specific needs, the 
surgeon’s expertise, and the hernia’s particular characteristics. This study contributes valuable insights to clinical 
practice, emphasizing the need for individualized treatment plans. The findings support the growing preference 
for TES in suitable cases. Future research should focus on long-term outcomes, cost-effectiveness, and quality of 
life assessments in larger, more diverse patient populations. Additionally, studies exploring hybrid approaches 
combining both techniques could further optimize patient outcomes, offering more personalized care pathways 
for hernia repair.
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