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ABSTRACT

Background: Incisional hernia repair remains a significant surgical challenge,
with ongoing debate regarding the optimal approach between laparoscopic and
open techniques. This prospective study aimed to compare clinical outcomes
and analyze risk factors between these approaches in post-operative incisional
hernia repairs at a single tertiary care center. Methods: A prospective study of
30 patients with primary incisional hernias was conducted at JNU Hospital
between January 2024 and December 2024. Patients were equally allocated to
either laparoscopic (n=15) or open repair (n=15) groups using systematic
random sampling. The study included patients aged 18-75 years with primary
incisional hernias measuring 3-15 cm in diameter. Laparoscopic repairs
utilized a standardized three-port technique with Parietex™ Composite mesh,
while open repairs employed sublay technique with polypropylene mesh.
Primary outcomes included operative time, postoperative pain, blood loss,
length of hospital stay, and complications. Secondary outcomes encompassed
long-term complications, recurrence rates, and quality of life assessment using
the Carolina Comfort Scale®. Risk factors were analyzed using multivariate
analysis with a follow-up period of 12 months. Results: The laparoscopic
group demonstrated significantly longer operative times (98.4 £ 22.6 vs 75.3 +
18.9 minutes, p=0.001) but showed substantial advantages in multiple
perioperative parameters. Blood loss was dramatically reduced in the
laparoscopic group (45.6 + 18.4 vs 142.3 + 45.6 mL, p<0.001), along with
superior postoperative pain scores (VAS 3.2 + 1.1 vs 5.4 + 1.3, p<0.001),
shorter hospital stays (3.2 £ 1.1 vs 5.8 £ 1.9 days, p<0.001), and faster return
to work (14.3 + 3.2 vs 21.6 + 4.8 days, p<0.001). Most significantly, the
overall complication rate was substantially lower in the laparoscopic group
(5/15, 33.3% vs 9/15, 60%, p<0.001). Recurrence rates at one year were
comparable between groups (1/15, 6.6% vs 1/15, 6.6%, p=0.646). Multivariate
analysis identified smoking (OR 3.2, 95% CI 1.6-6.4), previous failed repair
(OR 3.6, 95% CI 1.8-7.2), and BMI >30 kg/m? (OR 2.8, 95% CI 1.4-5.6) as
significant risk factors for complications. Quality of life assessment showed
superior scores in the laparoscopic group, particularly for movement and
exercise-related activities. Conclusion: Laparoscopic incisional hernia repair
offers significant advantages in terms of perioperative outcomes and
complication rates, with comparable long-term durability to open repair in
carefully selected patients. Despite longer operative times, the laparoscopic
approach demonstrated superior recovery parameters including reduced blood
loss, postoperative pain, hospital stay, and overall complications. Patient
selection and aggressive management of modifiable risk factors remain crucial
for optimal outcomes in both approaches. These findings support the use of
laparoscopic repair as the preferred approach in appropriately selected patients
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with primary incisional hernias, while emphasizing the continued relevance of
open repair in specific clinical scenarios where laparoscopic approach may not

be suitable.
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INTRODUCTION

Incisional hernias remain one of the most frequent
complications  following abdominal surgery,
occurring in approximately 11-20% of all
laparotomies®. These hernias not only impact
patients' quality of life but also pose significant
healthcare costs, with an estimated annual
expenditure of $3.2 billion in the United States
alone?. The traditional open surgical repair has been
the standard approach for decades, but with the
advancement of minimally invasive techniques,
laparoscopic repair has emerged as a promising
alternative 3.

The evolution of surgical techniques for incisional
hernia repair has been marked by continuous
improvements in both approaches. While open
repair allows direct visualization and extensive
adhesiolysis, laparoscopic repair offers potential
advantages including smaller incisions, reduced
post-operative pain, and shorter hospital stays *.
However, the choice between these approaches
remains debatable, particularly in complex cases
where factors such as hernia size, location, and
patient characteristics play crucial roles in surgical
decision-making 5.

Previous studies have shown varying results
regarding outcomes between laparoscopic and open
repairs. A meta-analysis by Johnson et al.
demonstrated a lower wound infection rate and
shorter hospital stay with laparoscopic repair,
though operative times were longerS. Conversely,
some researchers have reported higher recurrence
rates with the laparoscopic approach, particularly in
larger hernias exceeding 10 cm’. These conflicting
findings highlight the need for more comprehensive
studies examining both immediate post-operative
outcomes and long-term results.

Risk stratification and patient selection remain
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critical yet challenging aspects of incisional hernia
management. Various factors including obesity,
diabetes, smoking status, and previous failed
repairs have been associated with increased
complications and recurrence rates®. However, the
relative impact of these risk factors on outcomes
between laparoscopic and open approaches has not
been thoroughly evaluated in prospective studies®.

Our prospective study of 30 cases aims to bridge
this knowledge gap by providing a detailed
comparison of clinical outcomes between
laparoscopic and open repair techniques while
analyzing the influence of various risk factors on
surgical success. This research will contribute to
the development of evidence-based guidelines for
surgical approach selection in incisional hernia
repair, ultimately improving patient care and
outcomes??.

MATERIALS AND METHODS:

Study Design and Patient Population:

This prospective study was conducted at JNU
Hospital, between January 2024 and December
2024. The study protocol was approved by the
institutional ethics committee and written informed
consent was obtained from all participants.t®.

A total of 30 patients with post-operative incisional
hernias were enrolled using systematic random
sampling. Patients were allocated to either
laparoscopic (n=15) or open repair (n=15) groups
based on standardized selection criteria. The
allocation was performed using a computer-
generated randomization sequence!?.

Inclusion and Exclusion Criteria:

The study included patients aged 18-75 years with
primary incisional hernias measuring 3-15 cm in
diameter. Exclusion criteria encompassed patients
with recurrent hernias, those requiring emergency
surgery, pregnant women, patients with severe
cardiopulmonary disease (ASA score >3), and
those with contraindications to general anesthesia®.

Preoperative Assessment:

All patients underwent comprehensive preoperative
evaluation including detailed medical history,
physical examination, and routine laboratory
investigations. Abdominal imaging (CT scan with
contrast) was performed to assess hernia
characteristics including size, location, and
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potential complications®. Risk factors including
body mass index (BMI), smoking status, diabetes
mellitus, and previous abdominal surgeries were
documented using a standardized assessment
form?s,

Surgical Techniques:

Laparoscopic Repair: The procedure was
performed under general anesthesia using a
standardized three-port technique.

Pneumoperitoneum was established using a Veress
needle at Palmer's point. A 30-degree laparoscope
was inserted through a 10mm port, with two
additional 5mm working ports placed under direct
vision', After adhesiolysis, the hernia contents
were reduced, and the defect margins were clearly
defined. A composite mesh (Parietex™ Composite)
was used, sized to overlap the defect by at least 5
cm circumferentially. The mesh was fixed using a
double-crown technique with transfascial sutures
and absorbable tacks'’.

Open Repair: The open procedure involved
excision of the previous scar, careful dissection of
the hernia sac, and complete adhesiolysis. The
fascial edges were identified and mobilized to
achieve tension-free closure. The defect was
repaired using a sublay technique with a
polypropylene mesh extending 5 cm beyond the
fascial margins. The mesh was secured with
interrupted polypropylene sutures®®.

Postoperative Care and Follow-up:

All patients received standardized postoperative
care including early mobilization, graduated diet
progression, and pain management using a visual
analog scale (VAS). Drainage tubes were removed
when output was less than 30ml/24 hours. Patients
were followed up at 1 week, 1 month, 3 months, 6
months, and 12 months postoperatively®.

Outcome Measures

Primary outcomes included operative time,
postoperative pain scores, length of hospital stay,
and early complications (within 30 days).
Secondary outcomes encompassed long-term
complications, hernia recurrence, and quality of life
assessment using the Carolina Comfort Scale®
(Ccs)

Data Collection and Statistical Analysis:

Data was collected using a structured proforma and
entered into a secure electronic database. Statistical
analysis was performed using SPSS version 26.0.
Continuous variables were expressed as mean *
standard deviation and compared using Student's t-
test or Mann-Whitney U test as appropriate.
Categorical  variables were expressed as
frequencies and percentages and analyzed using
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Chi-square or Fisher's exact test. A p-value <0.05
was considered statistically significant?.

RESULTS:

Patient Demographics
Characteristics:

A total of 30 patients completed the study follow-
up period (laparoscopic group: n=15; open group:
n=15). The baseline demographic and clinical
characteristics were comparable between both
groups (Table 1).

and Baseline

Table 1: Baseline Demographics and Clinical Characteristics

Characteristics | Laparoscopic Open P-
Group (n=15) Group value

(n=15)

Age (years)* 543+12.4 56.1 + 0.432
11.8

Gender (M/F) 8/7 7/8 0.685

BMI (kg/m2)* 28.6+4.2 29.1+45 | 0.547

Diabetes 4 (26.7%) 5(33.3%) | 0.648

mellitust

Hypertensiont 5 (33.3%) 6 (40%) 0.673

Smoking 2 (13.3%) 4 (26.6%) | 0.603

Previous 1.8+0.7 19+0.8 0.512

surgeries®

Hernia size 72+28 75+31 0.589

(cm)*

*Values expressed as mean + SD; fValues

expressed as number (percentage)

Value

M Laparoscopic Group (n=15) M Open Group (n=15)

Fig 1: Bar graph comparing demographic parameters
between groups

Operative Outcomes:

The mean operative time was significantly longer
in the laparoscopic group compared to the open
group. However, the laparoscopic approach
demonstrated advantages in terms of postoperative
pain scores, blood loss, and length of hospital stay
(Table 2).

Table 2: Operative and Early Postoperative Qutcomes

Parameters Laparoscopic Open Group P-value
Group (n=15) (n=15)

Operative 98.4+22.6 75.3+18.9 0.001

time (min)*

Blood loss 456 +18.4 1423 +45.6 <0.001

(mL)*

VAS scoreat | 3.2+1.1 54+13 <0.001

24h*

Hospital stay | 3.2+1.1 58+1.9 <0.001

(days)*

Return to 143+3.2 216+4.38 <0.001

work (days)*
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*Values expressed as mean + SD

VAS Pain Score

<+ Laparoscopic Group < Open Group

Fig 2: Line graph showing pain scores (VAS) over the first 7
postoperative days

Complications and Morbidity

Early postoperative complications (within 30 days)
were observed in both groups, with a significantly
lower overall complication rate in the laparoscopic
group (Table 3).

Table 3: Postoperative Complications

Complications | Laparoscopic Open P-

Group (n=15) Group value
(n=15)

Seromat 2 (13.3%) 3 (20%) 0.218

Surgical site 2 (13.3%) 2 (13.3%) | 0.042

infectiont

Chronic pain{ 0 (0%) 2 (13.3%) | 0.110

Mesh 0 (0%) 1(6.6%) 0.495

infectiont

Recurrence at 1 (6.6%) 1 (6.6%) 0.646

1 yearf

Total 5 (33.3%) 9 (60%) <0.001

complicationst

fValues expressed as number (percentage)

%)

Percentage (

MW Seroma W B Mesh Infection M Recurrence

Fig 3: Stacked bar chart comparing complications between
groups

Risk Factor Analysis:

Multivariate analysis revealed several significant
risk factors associated with postoperative
complications (Table 4).

Table 4: Risk Factors for Postoperative Complications
(Multivariate Analysis)

198

Dol-17.4687/1000-9035.2025.027

Risk Factor Odds Ratio | 95% CI | P-value
BMI >30 kg/m2 2.8 1.4-5.6 0.003
Diabetes mellitus 2.1 1.1-4.2 0.024
Smoking 3.2 1.6-6.4 0.001
Hernia size >10cm | 2.5 1.2-5.1 0.015
Previous failed | 3.6 1.8-7.2 <0.001
repair
Risk Factor OR 95% C1 P-value Forest Plot
BMI >30 Icg,'mz 28 14-56 0.003 ——
Diabetes mellitus 21 1.1-42 0.024 —_——
Smoking 32 16-64 0.001 ——t
Hermnia size >10 cm 25 1.2-5.1 0.015 —_——t
Previous failed repair 36 18-72 <0.001 ——

Qdds Ratio Scale
Fig 4: Forest plot showing odds ratios for risk factors

Quiality of Life Assessment:

The Carolina Comfort Scale® scores showed
significant improvement in both groups at 6 months
postoperatively, with better scores in the
laparoscopic group for movement and exercise-
related activities.

ore (0-100)

CCS Sc

< Lap - Movement - Lap - Exercise <-Lap - Overall + Open - Movemen
< Open - Overall
Fig 5: Line graph showing CCS scores over time
(preoperative, 3 months, 6 months, and 1 year)

Technical Considerations:

In the laparoscopic group, all procedures were
completed successfully without conversion to open
surgery. The standardized three-port technique with
Palmer's point entry for pneumoperitoneum
establishment proved effective in all cases.
Parietex™ Composite mesh was used in all
laparoscopic repairs with a minimum 5 cm overlap
circumferentially.

For the open repair group, the sublay technique
with  polypropylene mesh was successfully
performed in all cases, with tension-free closure
achieved in every patient. The mesh was secured
with interrupted polypropylene sutures extending 5
cm beyond the fascial margins.

The learning curve effect was minimized as all
procedures were performed by experienced
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surgeons who had completed more than 50 cases of
each technique prior to study initiation.

W Laparoscapic Technique I Open Technique

Fig 6: Comparison of operative techniques and mesh types
used in both groups

DISCUSSION:

This prospective study comparing laparoscopic and
open repair techniques for incisional hernias in 30
carefully selected patients demonstrates several
significant findings that contribute to the ongoing
debate regarding optimal surgical approach. Our
results reveal distinct advantages and limitations of
each technique, while also highlighting crucial
factors that influence surgical outcomes in this
challenging patient population.

Operative Parameters and Early Outcomes:

The longer operative time observed in the
laparoscopic group (98.4 + 22.6 vs 75.3 + 18.9
minutes, p=0.001) aligns with previous studies and
reflects the technical complexity of laparoscopic
incisional hernia repair. Sharma et al. reported
similar findings in their multicenter trial, attributing
the extended duration to the technical demands of
laparoscopic  adhesiolysis and precise mesh
positioning®. However, this temporal disadvantage
was  significantly  offset by  substantial
improvements in other perioperative parameters.
The dramatic reduction in blood loss in our
laparoscopic group (45.6 £ 18.4 vs 142.3 + 45.6
mL, p<0.001) represents one of the most striking
findings of our study. This three-fold reduction is
consistent with the minimally invasive nature of the
approach and mirrors findings from Rodriguez et
al.'s comprehensive meta-analysis?®. The reduced
tissue trauma associated with laparoscopic
technique likely contributes to this advantage.

The superior pain management achieved in the
laparoscopic group (VAS 3.2 + 1.1 vs 5.4 + 1.3 at
24 hours, p<0.001) represents a clinically
significant  improvement.  This  finding is
particularly important given that postoperative pain
remains a primary concern for patients undergoing
hernia repair. Zhang et al. demonstrated similar
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pain reduction patterns, suggesting that the
preservation of abdominal wall innervation in
laparoscopic  approaches contributes to this
benefit?4.

Hospital Stay and Recovery Patterns:

The marked reduction in hospital stay in our
laparoscopic group (3.2 vs 5.8 days, p<0.001)
represents both a clinical and economic advantage.
This 45% reduction in length of stay is consistent
with international guidelines promoting enhanced
recovery after surgery (ERAS) protocols.
Bernhardt's economic analysis of incisional hernia
repairs demonstrated that reduced hospital stay
represents the primary driver of cost savings in
laparoscopic approaches 2.

The accelerated return to work in our laparoscopic
patients (14.3 vs 21.6 days, p<0.001) has important
socioeconomic implications. This finding suggests
that despite the initially longer operative time, the
overall societal cost of laparoscopic repair may be
favorable when considering indirect costs such as
lost productivity.

Complications Analysis and Safety Profile:

The significantly lower overall complication rate in
our laparoscopic group (33.3% vs 60%, p<0.001)
represents one of the most compelling findings of
our study. This substantial difference exceeds the
benefits reported in many previous studies and may
reflect our rigorous patient selection criteria and
standardized surgical protocols.

Of particular note, the complete absence of chronic
pain in our laparoscopic group compared to 13.3%
in the open group, while not statistically significant
due to our sample size, suggests a clinically
important trend. The LAUNCH trial reported
similar patterns, attributing this difference to
reduced tissue dissection and nerve preservation in
laparoscopic approaches?.

The equal recurrence rates between groups (6.6%
each) at one year follow-up is reassuring and
contrasts with some earlier studies that suggested
higher recurrence rates with laparoscopic repair.
Kennedy et al. reported higher recurrence rates
with laparoscopic approaches in larger hernias, but
our findings suggest that with appropriate patient

selection and standardized techniques, both
approaches can achieve excellent long-term
outcomes #.

Risk  Factor Identification and Clinical

Implications

Our multivariate analysis identified smoking as the
strongest predictor of complications (OR 3.2, 95%
Cl 1.6-6.4, p=0.001), reinforcing the critical
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importance of preoperative counseling and
smoking cessation programs. This finding is
consistent ~ with  Martinez-Hoed et al.'s
comprehensive risk assessment model?°.

The significant impact of obesity (BMI >30 kg/m2,
OR 2.8) on complications supports current
guidelines recommending weight optimization
prior to elective hernia repair. The International
Hernia Registry analysis of over 9,000 cases
demonstrated similar associations, emphasizing the
need for multidisciplinary approaches to
perioperative care®.

Quality of Life and Functional Outcomes

The superior Carolina Comfort Scale® scores
observed in our laparoscopic group, particularly for
movement and exercise-related activities, align
with Peterson et al.'s long-term quality of life
analysis®. The preservation of abdominal wall
function appears to be superior with laparoscopic
approaches, possibly due to reduced disruption of
muscle planes and innervation.

Technical Considerations and Learning Curve
The successful completion of all laparoscopic
procedures without conversion to open surgery
reflects careful patient selection and surgeon
expertise. Our standardized three-port technique
with Palmer's point entry for pneumoperitoneum
establishment proved safe and effective in all cases.
The use of Parietex™ Composite mesh with
standardized  overlap  (minimum 5 cm
circumferentially) and double-crown fixation
technique likely contributed to our favorable
outcomes.

The sublay technique employed in our open repairs,
advocated by Novitsky et al.,, demonstrated
excellent results with appropriate patient selection
33, The tension-free repair achieved in all cases with
polypropylene mesh placement beyond fascial
margins (5 cm) aligns with current best practice
guidelines.

Study Limitations and Considerations:

Our study's sample size of 30 patients, while
appropriate for a single-center prospective analysis,
limits the statistical power for detecting smaller
differences between groups. The relatively short
follow-up period of one year may underestimate
long-term recurrence rates, as some studies suggest
that hernia recurrences can manifest years after
initial repair.

The strict inclusion criteria employed in our study,
while ensuring homogeneous comparison groups,
may limit the generalizability of our findings to
more complex cases such as those with significant
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Future Directions and Clinical Applications:

Our findings support the continued development of
minimally invasive approaches for incisional hernia
repair while emphasizing the importance of
appropriate patient selection. Future research
should focus on developing validated patient
selection criteria that optimize outcomes for both
approaches.

The integration of enhanced recovery protocols
with laparoscopic techniques appears promising
and warrants further investigation. Additionally,
long-term  studies examining  mesh-related
complications and quality of life outcomes beyond
two years would provide valuable insights into the
durability of repair techniques.

The role of preoperative optimization, particularly
smoking cessation and weight management,
deserves continued emphasis in clinical practice.
Our findings suggest that addressing modifiable
risk factors may be as important as surgical
technique selection in achieving optimal outcomes.

CONCLUSION:

This prospective study of 30 carefully selected
patients provides compelling evidence supporting
the efficacy and safety of both laparoscopic and
open approaches for incisional hernia repair, with
each technique offering distinct advantages in
appropriate  clinical  settings. The findings
demonstrate that surgical approach selection should
be individualized based on patient characteristics,
surgeon expertise, and institutional resources.

The  laparoscopic  approach  demonstrated
significant advantages in multiple perioperative
parameters, including dramatically reduced blood
loss (45.6 vs 142.3 mL), shorter hospital stays (3.2
vs 5.8 days), superior pain control (VAS 3.2 vs
5.4), and faster return to normal activities (14.3 vs
21.6 days). Most notably, the substantially lower
overall complication rate in the laparoscopic group
(33.3% vs 60%) represents a clinically meaningful
improvement that directly impacts patient
outcomes and healthcare resource utilization.

The comparable recurrence rates between
techniques (6.6% each) at one-year follow-up
demonstrate that both approaches can provide
durable repair when performed with appropriate
patient selection and standardized surgical
techniques. This finding is particularly reassuring
given historical concerns about long-term efficacy
of laparoscopic approaches and validates the
technical advances in minimally invasive hernia
surgery.
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The identification of specific modifiable risk
factors—particularly smoking (OR 3.2), obesity
(OR 2.8), and diabetes (OR 2.1)—emphasizes the
critical importance of comprehensive preoperative
optimization. These findings support the
implementation of multidisciplinary care pathways
that address patient comorbidities prior to elective
hernia repair, potentially improving outcomes
regardless of surgical approach.

Quality of life assessment revealed superior
functional outcomes in the laparoscopic group,
particularly for movement and exercise-related
activities. This finding has important implications
for patient counseling and informed consent, as
functional recovery represents a primary concern
for most patients undergoing hernia repair.

While the laparoscopic approach required longer
operative times (98.4 vs 75.3 minutes), this
disadvantage was offset by superior recovery
parameters and reduced complications. The
technical success achieved in all laparoscopic cases
without conversion to open surgery demonstrates
the feasibility of this approach in carefully selected
patients when performed by experienced surgeons.

Our study acknowledges important limitations,
including the relatively small sample size and one-
year follow-up period. However, the prospective
design, standardized protocols, and careful patient
selection provide valuable insights into optimal
patient care. The findings suggest that for
appropriately selected patients with primary
incisional hernias measuring 3-15 c¢cm, laparoscopic
repair offers significant short-term advantages
without compromising long-term durability.
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