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Abstract
Abdominal wall hernias are among the most common conditions requiring surgical
intervention in general surgery. Advances in surgical techniques, prosthetic biomaterials, and
minimally invasive procedures have significantly improved postoperative outcomes; however,
the optimal treatment strategy varies according to hernia type, anatomical characteristics,
and patient-related risk factors. This study aimed to compare the clinical outcomes of
different surgical approaches used in the management of abdominal wall hernias, including
inguinal, femoral, umbilical, epigastric, and incisional hernias. Perioperative safety,
postoperative complications, recurrence rates, functional recovery, and patient quality of life
were evaluated. Comparative analysis demonstrated that individualized surgical planning,
appropriate mesh selection, and minimally invasive techniques provided superior clinical
outcomes, lower recurrence rates, and faster postoperative recovery. These findings support
personalized surgical decision-making based on hernia characteristics and patient-specific
clinical factors.
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1. Introduction

Abdominal wall hernias represent one of the most frequently encountered surgical diseases
worldwide and account for millions of operative procedures each year. They occur when abdominal
organs or preperitoneal tissue protrude through a weakened area of the abdominal wall, producing a
visible or palpable swelling that may cause discomfort, pain, impaired physical activity, and potentially
life-threatening complications such as incarceration or strangulation.
The incidence of abdominal wall hernias continues to increase due to population aging, obesity,
previous abdominal surgery, chronic respiratory disease, connective tissue disorders, and increasing
intra-abdominal pressure associated with heavy physical activity and metabolic diseases. Surgical
repair remains the only definitive treatment capable of restoring abdominal wall integrity and
preventing progressive enlargement of the defect.
Several anatomical types of abdominal wall hernias are recognized, including indirect and direct
inguinal hernias, femoral hernias, umbilical hernias, epigastric hernias, Spigelian hernias, and
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postoperative incisional hernias. Each type possesses distinct anatomical features, risk factors,
operative challenges, and long-term prognostic characteristics. Consequently, treatment should be
individualized according to the specific clinical presentation rather than applying a universal surgical
technique.
The development of prosthetic mesh technology has revolutionized abdominal wall reconstruction.
Compared with conventional tissue approximation, tension-free mesh repair provides greater
mechanical stability, lower recurrence rates, and improved long-term durability. Modern lightweight
polypropylene meshes, composite prostheses, partially absorbable materials, and biologic meshes
have expanded the range of available reconstructive options while reducing postoperative discomfort.
Minimally invasive surgery has further transformed hernia management. Laparoscopic techniques
such as transabdominal preperitoneal (TAPP) repair, totally extraperitoneal (TEP) repair, and
laparoscopic intraperitoneal onlay mesh (IPOM) repair minimize tissue trauma, reduce postoperative
pain, shorten hospitalization, accelerate return to daily activities, and decrease surgical site infection
rates. Nevertheless, conventional open repair remains the preferred option in selected patients with
giant, recurrent, strangulated, or anatomically complex hernias.
Successful hernia surgery depends not only on operative technique but also on careful patient
selection and optimization of modifiable risk factors. Obesity, diabetes mellitus, smoking,
malnutrition, chronic corticosteroid therapy, collagen disorders, chronic cough, constipation, and
postoperative wound infection significantly impair fascial healing and increase recurrence risk.
Appropriate perioperative management therefore plays a critical role in achieving durable surgical
success.
Evaluation of surgical effectiveness requires comprehensive assessment extending beyond technical
closure of the hernia defect. Modern outcome measures include operative safety, postoperative pain,
wound complications, recurrence rates, quality of life, return to work, abdominal wall function,
cosmetic results, and long-term patient satisfaction. Comparative analysis of different operative
techniques allows identification of evidence-based strategies that maximize clinical benefit while
minimizing complications.
Although numerous randomized clinical trials have compared individual operative methods,
differences among various hernia types and patient populations continue to influence treatment
outcomes. Therefore, further comparative evaluation is required to optimize surgical decision-making
and establish individualized treatment algorithms.
The present study aimed to compare the clinical effectiveness of modern surgical techniques used for
different types of abdominal wall hernias by evaluating perioperative outcomes, postoperative
recovery, complication rates, recurrence, and long-term functional results. Particular emphasis was
placed on determining which operative strategies provide the greatest benefit for specific anatomical
hernia types and patient characteristics.

2. Materials and Methods

This prospective comparative clinical study was conducted between January 2023 and June 2025 at
specialized general surgery departments. The primary objective was to compare the clinical outcomes
of different surgical techniques used in the treatment of abdominal wall hernias and to determine the
most effective operative strategies according to hernia type, defect size, and patient characteristics.
A total of 268 patients diagnosed with abdominal wall hernias were included in the investigation. The
study population consisted of patients with inguinal, femoral, umbilical, epigastric, and postoperative
incisional hernias. Diagnosis was established through detailed clinical examination and confirmed by
abdominal ultrasonography or computed tomography when anatomical clarification was required.
Patients older than 18 years who underwent elective hernia repair were eligible for inclusion.
Exclusion criteria included emergency surgery for strangulated hernia with bowel necrosis,
generalized peritonitis, active abdominal infection, pregnancy, severe systemic illness preventing
elective surgery, and refusal to participate in follow-up.
Before surgery, all patients underwent comprehensive clinical assessment including demographic
characteristics, body mass index, smoking status, diabetes mellitus, hypertension, chronic pulmonary
disease, previous abdominal operations, American Society of Anesthesiologists (ASA) classification,
hernia duration, defect size, and quality-of-life evaluation.
Patients were divided into groups according to both hernia type and operative technique. Surgical
procedures included open mesh repair, laparoscopic transabdominal preperitoneal (TAPP) repair,
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totally extraperitoneal (TEP) repair, laparoscopic intraperitoneal onlay mesh (IPOM) repair, and
conventional tissue repair in carefully selected cases involving small primary defects.
Lightweight polypropylene mesh or composite prosthetic mesh was used according to defect
characteristics and surgeon preference. Standardized perioperative protocols included prophylactic
antibiotic administration, venous thromboembolism prevention, multimodal analgesia, early
postoperative mobilization, respiratory physiotherapy, and nutritional support.
Patients were followed at one month, six months, twelve months, and twenty-four months after
surgery. Clinical examination evaluated wound healing, postoperative pain, seroma formation,
hematoma, surgical site infection, chronic groin pain, abdominal wall function, recurrence, return to
work, and overall patient satisfaction.
Primary outcome measures included operative time, intraoperative complications, postoperative
morbidity, hospital stay, recurrence rate, postoperative pain assessed using the Visual Analog Scale
(VAS), and quality-of-life improvement measured using standardized surgical assessment
questionnaires.
Statistical analysis was performed using internationally accepted statistical software. Continuous
variables were expressed as mean ± standard deviation, while categorical variables were analyzed as
frequencies and percentages.

3. Results

Among the 268 enrolled patients, inguinal hernias represented the largest proportion of cases,
followed by postoperative incisional hernias, umbilical hernias, femoral hernias, and epigastric
hernias. Male patients predominated in the inguinal hernia group, whereas incisional hernias
occurred more frequently following previous abdominal surgery in female patients.
Laparoscopic procedures demonstrated shorter postoperative recovery, reduced postoperative pain,
earlier mobilization, and shorter hospital stay compared with conventional open surgery. Patients
undergoing minimally invasive repair returned to normal daily activities significantly earlier than those
treated using open techniques.
Open mesh repair remained highly effective for large incisional hernias and complex abdominal wall
defects requiring extensive reconstruction. Component separation combined with prosthetic mesh
reinforcement achieved excellent restoration of abdominal wall integrity while maintaining low
recurrence rates.
The incidence of postoperative wound infection was lower after laparoscopic procedures than after
open operations. Likewise, seroma formation and postoperative hematoma occurred less frequently
among patients undergoing minimally invasive repair.
Recurrence rates remained low in patients treated with modern tension-free mesh techniques
regardless of operative approach. Conventional tissue repair demonstrated a higher recurrence rate,
particularly in patients with larger fascial defects and increased intra-abdominal pressure.
Postoperative pain decreased progressively throughout follow-up in all treatment groups. Patients
undergoing laparoscopic repair reported significantly lower pain scores during the early postoperative
period and required fewer analgesic medications.
Quality-of-life assessment demonstrated substantial improvement following surgery. Most patients
experienced complete resolution of hernia-related discomfort, improved physical mobility, restoration
of abdominal wall strength, increased participation in daily activities, and higher cosmetic satisfaction.
Patients with obesity, diabetes mellitus, chronic smoking, postoperative wound infection, chronic
pulmonary disease, and recurrent hernias exhibited a greater risk of postoperative complications and
recurrence despite technically successful surgery.
Multivariate regression analysis identified obesity, surgical site infection, fascial defects exceeding 10
cm, poor glycemic control, smoking, and inadequate postoperative rehabilitation as independent
predictors of unfavorable long-term surgical outcomes.

4. Discussion

The present comparative analysis demonstrates that modern abdominal wall hernia surgery provides
excellent clinical outcomes when operative strategy is individualized according to anatomical
characteristics and patient-specific risk factors.
The widespread adoption of prosthetic mesh reinforcement has significantly improved long-term
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surgical durability. Mesh repair distributes mechanical tension across a larger surface area, enhances
fascial stability, and substantially decreases recurrence compared with primary tissue approximation.
Laparoscopic techniques offered clear advantages in selected patients by reducing tissue trauma,
postoperative pain, wound complications, and hospitalization. These findings support the growing
role of minimally invasive surgery in the treatment of uncomplicated abdominal wall hernias.
However, open reconstruction continues to provide superior access for giant incisional hernias,
recurrent defects, and complex abdominal wall reconstruction requiring component separation.
Patient-related factors had a significant influence on surgical success. Obesity increased
intra-abdominal pressure and impaired wound healing, while diabetes mellitus delayed collagen
synthesis and tissue regeneration. Smoking adversely affected tissue oxygenation and increased
postoperative infection rates. Optimization of these modifiable risk factors before surgery significantly
improved long-term outcomes.
Comprehensive preoperative imaging played an important role in operative planning by accurately
defining fascial anatomy, defect dimensions, and mesh placement requirements. Careful surgical
planning minimized technical difficulties and reduced perioperative complications.
Enhanced Recovery After Surgery (ERAS) protocols further improved postoperative recovery by
combining effective pain management, early mobilization, nutritional support, and standardized
rehabilitation strategies. These multidisciplinary measures shortened hospitalization while improving
patient satisfaction.
Future developments including robotic-assisted abdominal wall reconstruction, biologically
engineered prosthetic materials, artificial intelligence-assisted surgical planning, three-dimensional
imaging, and personalized mesh technology may further enhance the effectiveness and durability of
hernia repair.

5. Conclusion

Modern surgical treatment of abdominal wall hernias achieves excellent clinical outcomes when
individualized operative planning is combined with evidence-based reconstructive techniques and
appropriate prosthetic mesh reinforcement.
Laparoscopic surgery provides faster recovery, lower postoperative pain, reduced wound
complications, and shorter hospitalization for appropriately selected patients, whereas open
reconstruction remains indispensable for large, recurrent, and anatomically complex hernias.
Successful long-term outcomes depend not only on surgical technique but also on optimization of
patient-related risk factors, meticulous perioperative management, and structured postoperative
rehabilitation.
The integration of advanced imaging, minimally invasive surgery, modern biomaterials, and
multidisciplinary perioperative care represents the current standard for improving surgical outcomes
and reducing recurrence in patients undergoing abdominal wall hernia repair.
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