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ABSTRACT 

Background 

Inguinal hernia repair remains one of the most common surgical procedures worldwide. While open 

mesh repair (Lichtenstein technique) is well established, laparoscopic approaches—

Transabdominal Preperitoneal (TAPP) and Totally Extraperitoneal (TEP)—are gaining popularity 

for their minimally invasive advantages. This study aimed to compare postoperative outcomes, 

complications, and recurrence between laparoscopic and open mesh repair in adult Azerbaijani 

patients. 

Methods 

A prospective, randomized controlled trial was conducted at the Azerbaijan Medical University 

Teaching Hospital between January 2022 and December 2024. A total of 100 patients with primary 

unilateral inguinal hernia were randomized equally into two groups: 

Group A: Laparoscopic mesh repair (TAPP or TEP) 

Group B: Open mesh repair (Lichtenstein) 

Primary outcomes included postoperative pain (VAS 0–10), hospital stay, and return to work. 

Secondary outcomes were complication rates, operative time, and recurrence at 12 months. 

Statistical analysis employed Student’s t-test, Chi-square test, and Kaplan–Meier survival analysis, 

with P < 0.05 considered significant. 
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Results 

Baseline demographic variables were comparable between groups. 

• Operative time: Laparoscopic 65.4 ± 14.2 min vs. Open 52.1 ± 11.8 min (P < 0.001) 

• Mean postoperative pain (VAS 24h): 3.1 ± 1.0 vs. 5.5 ± 1.2 (P < 0.001) 

• Hospital stays: 1.8 ± 0.7 days vs. 3.9 ± 1.2 days (P < 0.001) 

• Return to work: 7.2 ± 2.5 days vs. 13.6 ± 3.4 days (P < 0.001) 

The overall complication rate was 8% in laparoscopic vs. 22% in open repair (P = 0.041), with 

wound infection significantly lower in the laparoscopic group (2% vs. 10%). Recurrence at 12 

months was 2% vs. 4% (P = 0.55). Recurrence-free survival: Laparoscopic 98%, Open 96% (Log-

rank P = 0.47). 

Conclusion 

Laparoscopic inguinal hernia repair provides superior short-term outcomes—notably less pain, 

shorter hospital stays, and earlier return to work—without compromising long-term recurrence or 

safety. With appropriate training and institutional support, laparoscopic hernioplasty should be 

adopted as the preferred technique for primary and bilateral inguinal hernias in Azerbaijan and 

comparable healthcare systems. 

Keywords: Inguinal hernia; Laparoscopic repair; TAPP; TEP; Lichtenstein repair; Randomized 

controlled trial 

INTRODUCTION 

    Inguinal hernia repair is among the most frequently performed operations in general surgery 

worldwide, accounting for an estimated 20 million procedures annually [1]. The lifetime risk of 

developing an inguinal hernia is approximately 27% in men and 3% in women, highlighting its 

public health significance [2]. In Azerbaijan and neighboring Caucasian regions, where manual 

labor occupations and agricultural work remain prevalent, the incidence of inguinal hernia is 

comparatively high, often presenting in younger and middle-aged men who are economically active 

[3]. The condition, if left untreated, can lead to complications such as incarceration, bowel 

obstruction, and strangulation, necessitating emergency surgical intervention with higher morbidity 

[4]. Surgical repair remains the definitive treatment, aimed at restoring abdominal wall integrity 

and preventing recurrence. Over the past decades, innovations in surgical techniques and prosthetic 

materials have revolutionized hernia surgery, shifting the focus from tension-based repairs to 

tension-free mesh techniques [5]. 

    Historically, Bassini’s repair, introduced in 1887, represented the first anatomically based 

reconstruction of the posterior wall of the inguinal canal [6]. Subsequent modifications by 

Shouldice and McVay aimed to strengthen the repair, yet the recurrence rate and postoperative 

discomfort remained concerns, particularly in high-risk and recurrent cases [7]. 

    The introduction of synthetic mesh by Lichtenstein in the late 1980s marked a paradigm shift 

toward tension-free open hernioplasty [8]. The Lichtenstein repair became widely adopted for its 

simplicity, reproducibility, and low recurrence rates (<2%) [9]. However, chronic groin pain, 
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wound complications, and prolonged recovery time remained notable drawbacks, especially in 

younger patients and bilateral hernias [10]. 

    With the advent of minimally invasive surgery in the 1990s, laparoscopic mesh repair emerged 

as an alternative approach, promising reduced postoperative pain, faster recovery, and earlier return 

to work [11]. Two main techniques—transabdominal preperitoneal (TAPP) and totally 

extraperitoneal (TEP) repair—gained popularity, particularly in high-volume centers with 

experienced laparoscopic surgeons [12]. While several randomized trials and meta-analyses have 

confirmed these advantages, the laparoscopic approach remains technically demanding, requiring 

advanced training and equipment, which can limit its use in low- and middle-income settings, 

including parts of Eastern Europe and the Caucasus [13]. 

    Both open and laparoscopic mesh repairs share the same principle—reinforcement of the 

myopectineal orifice with prosthetic material to prevent recurrence [14]. In open repair, the mesh 

is placed anterior to the transversalis fascia, whereas in laparoscopic techniques, it is positioned in 

the preperitoneal space, covering all potential hernia sites (direct, indirect, and femoral) [15]. 

This anatomical advantage of the laparoscopic approach allows simultaneous treatment of bilateral 

hernias through the same incisions and facilitates repair of recurrent hernias after previous anterior 

repairs [16]. Nevertheless, cost constraints, operative duration, and the steep learning curve remain 

practical limitations in many public hospitals [17]. 

    Postoperative pain is consistently reported to be lower following laparoscopic repair due to 

minimal dissection of the ilioinguinal and iliohypogastric nerves [18]. Consequently, patients 

typically resume normal activity and work earlier—often within 7 to 10 days—compared with 14 

to 21 days after open repair [19]. In contrast, open Lichtenstein repair, although associated with 

slightly higher early pain, offers a shorter operative time and lower equipment cost, making it a 

preferred choice in resource-limited centers [20]. 

    When performed by experienced surgeons, recurrence rates after laparoscopic repair are 

comparable to or slightly lower than those following open repair, ranging between 0.5–2.0% [21]. 

However, early recurrence is often related to inadequate dissection, improper mesh fixation, or 

learning curve issues [22]. Complications such as seroma formation, mesh infection, and chronic 

neuralgia are potential concerns for both techniques but occur at a lower incidence with meticulous 

surgical technique [23]. 

    Chronic postoperative inguinal pain (CPIP) has emerged as a major determinant of long-term 

satisfaction after hernia repair. Reported incidence varies from 5–30%, depending on the definition 

and follow-up duration [24]. The laparoscopic approach, which minimizes direct nerve handling, 

has shown a lower incidence of chronic pain and paresthesia in multiple randomized trials and 

meta-analyses [25,26]. 

    Over the past two decades, numerous high-quality meta-analyses have synthesized evidence 

comparing laparoscopic and open hernia repair. The EU Hernia Trialists Collaboration (2004), 

pooling data from over 7,000 patients, concluded that laparoscopic repair reduces postoperative 

pain and facilitates faster return to work but carries a slightly higher risk of visceral or vascular 

injury during the learning curve [27]. A Cochrane review (2019) reaffirmed these findings, 

highlighting that long-term recurrence and chronic pain outcomes favor laparoscopy, especially 
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when performed by experienced surgeons [28]. Regionally, studies from Turkey, Iran, and Georgia 

demonstrated comparable trends, reporting shorter recovery, less analgesic use, and similar 

recurrence rates in laparoscopic groups [29–31]. 

    However, limited data exist from the Azerbaijani surgical context, where resource availability, 

training level, and healthcare infrastructure vary significantly between tertiary hospitals and district 

centers. As Azerbaijan continues to modernize its surgical training programs and expand minimally 

invasive infrastructure, evaluating the applicability and cost-effectiveness of laparoscopic hernia 

repair under local conditions becomes a critical step toward evidence-based practice [32]. 

    Given the evolution of hernia surgery and the growing adoption of laparoscopic techniques 

across Europe and the Caucasus, a randomized controlled trial (RCT) in the Azerbaijani surgical 

context is timely and essential. Most existing literature originates from Western Europe or Asia, 

where resource availability and patient profiles differ significantly from our region [37]. 

A local comparative study will provide valuable insights into the feasibility, safety, and cost-

effectiveness of laparoscopic versus open mesh repair in a representative population within 

Azerbaijan’s public and teaching hospitals. 

    This randomized controlled trial aims to compare laparoscopic (TAPP/TEP) and open 

Lichtenstein mesh repair for primary inguinal hernia in terms of: 

1. Postoperative pain intensity and analgesic requirement 

2. Length of hospital stay and time to return to work 

3. Intraoperative and postoperative complications 

4. Recurrence rate during 12-month follow-up 

The study also intends to evaluate surgeon learning curve, patient satisfaction, and economic 

considerations under local health system conditions, contributing to national guidelines for hernia 

management. 

METHODS 

Study Design and Setting 

    This was a prospective, randomized controlled trial conducted at the Department of General and 

Laparoscopic Surgery, Azerbaijan Medical University Teaching Hospital, Baku, between January 

2022 and December 2024. The study aimed to compare postoperative outcomes, complication rates, 

and recurrence between laparoscopic (TAPP/TEP) and open Lichtenstein mesh repair techniques 

for primary inguinal hernia. The trial protocol adhered to the CONSORT 2010 guidelines for 

randomized clinical trials and followed the principles of the Declaration of Helsinki (2013 

revision). Ethical clearance was obtained from the Azerbaijan National Bioethics Committee (Ref. 

No. AMU/ETH/2021-11). 

All participants provided written informed consent before inclusion. 
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Study Population 

Inclusion Criteria 

• Age between 18 and 65 years 

• Primary unilateral inguinal hernia (direct or indirect type) diagnosed clinically and 

confirmed by ultrasonography 

• ASA physical status I or II 

• Fit for general or spinal anesthesia 

• Consent for random allocation to either laparoscopic or open repair 

 

Exclusion Criteria 

• Recurrent, bilateral, or femoral hernia 

• Giant scrotal or irreducible hernia 

• Previous lower abdominal or pelvic surgery (contraindicating TEP) 

• Severe cardiopulmonary disease precluding general anesthesia 

• Coagulopathy or systemic infection 

• Refusal to participate 

Sample Size Calculation 

The sample size was calculated using power analysis to detect a 30% difference in mean 

postoperative pain score (VAS) between the two groups, assuming a power of 0.8 and alpha of 

0.05. 

Based on previous studies [1,2], the minimum sample required per group was 45 patients. To 

account for potential loss to follow-up, 100 patients were enrolled (50 per group). 

Thus: 

• Group A (n = 50): Laparoscopic repair (TAPP or TEP) 

• Group B (n = 50): Open Lichtenstein repair 

Randomization and Blinding 

Randomization was performed using a computer-generated random sequence in blocks of ten to 

ensure balanced group distribution. Allocation concealment was maintained using sealed opaque 

envelopes, opened intraoperatively after anesthesia induction. 

Because of the nature of surgical intervention, blinding of surgeons was not feasible, but patients, 

ward nurses, and outcome assessors were blinded to the type of surgery during the postoperative 

period and follow-up. 

Preoperative Preparation 

All patients underwent: 

• Routine hematologic and biochemical investigations. 

• Ultrasonography of the groin to confirm hernia type and exclude occult contralateral 

hernia. 

• Prophylactic intravenous cefazolin (1 g) administered 30 minutes before incision. 

http://www.ajbm.net/
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• Shaving and antiseptic preparation of the operative field. 

Patients in both groups received standardized analgesic and postoperative care protocols to ensure 

comparability. 

Surgical Techniques 

A. Laparoscopic Repair (Group A) 

Both Transabdominal Preperitoneal (TAPP) and Totally Extraperitoneal (TEP) approaches were 

performed by surgeons experienced in at least 50 laparoscopic hernia repairs. 

1. Transabdominal Preperitoneal (TAPP) Technique 

• Patient position: Supine with arms alongside and head slightly down (Trendelenburg). 

• Access: Pneumoperitoneum established by open (Hasson) technique; three ports (10 mm 

umbilical, 5 mm suprapubic, 5 mm lateral). 

• Dissection: Peritoneal incision above the internal ring; preperitoneal space dissected to 

expose Cooper’s ligament and the myopectineal orifice. 

• Reduction: Hernial sac reduced carefully with traction and counter-traction. 

• Mesh placement: A 10 × 15 cm polypropylene mesh placed to cover direct, indirect, and 

femoral defects with at least 3 cm overlap. 

• Fixation: Absorbable tackers or fibrin sealant were used; peritoneum closed over mesh with 

continuous absorbable suture. 

2. Totally Extraperitoneal (TEP) Technique 

• Access: Created via infraumbilical incision; balloon dissector used to develop the 

preperitoneal space. 

• Ports: One 10 mm and two 5 mm ports placed in midline. 

• Repair: Similar dissection and mesh placement as in TAPP, but without entering the 

peritoneal cavity. 

• CO₂ insufflation pressure: Maintained at 10–12 mmHg. 

In both laparoscopic subgroups, mesh fixation was avoided in small indirect hernias (<3 cm) to 

reduce postoperative pain. 

B. Open Mesh Repair (Group B) 

Lichtenstein tension-free hernioplasty was performed under spinal anesthesia by experienced open 

surgeons. 

• Incision: Oblique inguinal incision (6–8 cm). 

• Dissection: External oblique aponeurosis incised; spermatic cord isolated and retracted. 

• Sac management: Indirect sac isolated and reduced; direct sac inverted and reinforced. 

• Mesh placement: 6 × 11 cm polypropylene mesh tailored to the inguinal floor and anchored 

to the pubic tubercle medially and inguinal ligament inferiorly with non-absorbable 2-0 

polypropylene sutures. 

• Closure: External oblique aponeurosis and skin closed in layers; a suction drain inserted 

selectively for large defects. 
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Perioperative Management 

• All patients received paracetamol 1 g every 8 hours and diclofenac 75 mg as needed for 

pain control. 

• Early ambulation was encouraged on the first postoperative day. 

• Oral fluids initiated after 6 hours and soft diet by 24 hours. 

• Drains (if used) were removed when output <20 mL/day. 

• Patients were discharged when pain was controlled and mobilization was adequate. 

Outcome Measures 

Primary Outcomes 

1. Postoperative pain – assessed using a 10-point Visual Analogue Scale (VAS) at 6, 12, 24, 

and 48 hours post-surgery. 

2. Duration of hospital stay (days). 

3. Time to return to normal work or daily activities (days). 

Secondary Outcomes 

1. Operative time (minutes). 

2. Intraoperative complications – bleeding, peritoneal tear, visceral or vascular injury. 

3. Postoperative complications – seroma, hematoma, wound infection, urinary retention. 

4. Chronic groin pain – defined as pain persisting beyond 3 months. 

5. Recurrence rate – evaluated clinically and by ultrasonography at 3, 6, and 12 months. 

Follow-up Protocol 

All patients were followed at 1 week, 1 month, 3 months, 6 months, and 12 months postoperatively. 

Pain assessment, wound healing, return to work, and recurrence were recorded at each visit. 

Ultrasound was performed at 6 and 12 months to confirm hernia-free status. 

Patients lost to follow-up were excluded from recurrence analysis but included in the intention-to-

treat assessment for early outcomes. 

Statistical Analysis 

Data were analyzed using IBM SPSS Statistics version 27.0 (IBM Corp., Armonk, NY, USA). 

• Continuous variables were presented as mean ± standard deviation (SD) or median (IQR). 

• Categorical variables were expressed as frequency and percentage (%). 

• Independent t-test and Mann–Whitney U test were used for continuous variables. 

• Chi-square or Fisher’s exact test was applied for categorical comparisons. 

• Repeated measures ANOVA was employed to compare pain scores over time between 

groups. 

• Kaplan–Meier analysis was used to evaluate recurrence-free survival. 

• Multivariate logistic regression identified independent predictors of postoperative 

complications. 

A P value < 0.05 was considered statistically significant. 

http://www.ajbm.net/
http://www.ajbm.net/


      

                
Advanced Journal of Biomedicine & Medicine 

2025, Volume 13, Issue 3, Page 197-213 

Available online: 25 July 2025 

Journal homepage: www.ajbm.net 

 

Advanced Journal of Biomedicine & Medicine | 2025, Volume 13, Issue 3 
Journal homepage: www.ajbm.net                  204 

Quality Control and Bias Minimization 

• All procedures were performed by two senior consultant surgeons experienced in both 

techniques to reduce operator bias. 

• Standardized perioperative and analgesic protocols ensured uniform postoperative care. 

• Outcome assessment was conducted by a blinded surgical registrar uninvolved in the 

operative procedure. 

• Randomization sequence was securely stored by a third party until study completion. 

Ethical Considerations 

The study was approved by the Azerbaijan Medical University Institutional Review Board and 

registered in the Azerbaijan National Clinical Trial Registry (ANCTR-2022-0465). 

All participants received written information in Azerbaijani, describing the risks, benefits, and 

voluntary nature of participation. Data confidentiality was maintained in compliance with Good 

Clinical Practice (GCP) standards. 

RESULTS 

Patient Demographics and Baseline Characteristics 

A total of 100 patients were enrolled and randomized equally into two groups: 

• Group A: Laparoscopic repair (n = 50) 

• Group B: Open Lichtenstein repair (n = 50) 

All patients completed the 12-month follow-up, with no loss to follow-up or withdrawal (Figure 1 

– CONSORT flow diagram, not shown). 

Baseline characteristics were comparable between the two groups (Table 1). 

There were no significant differences in age, sex, side of hernia, hernia type (direct vs indirect), or 

BMI (P > 0.05). 

 

Table 1. Baseline Characteristics of Patients 

Variable Laparoscopic (n=50) Open (n=50) P value 

Age (years, mean ± SD) 42.8 ± 11.3 44.2 ± 10.9 0.52 

Male : Female 46 : 4 47 : 3 0.69 

BMI (kg/m², mean ± SD) 25.3 ± 3.1 25.6 ± 2.8 0.74 

Type of Hernia    

— Indirect 31 (62%) 29 (58%) 0.68 

— Direct 19 (38%) 21 (42%)  

Side of Hernia    

— Right 28 (56%) 30 (60%) 0.68 

— Left 22 (44%) 20 (40%)  

No statistically significant differences between groups. 
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Postoperative Pain (VAS) Trends 

Pain was assessed using a Visual Analogue Scale (0–10) at 6, 12, 24, and 48 hours postoperatively 

(Table 2). Laparoscopic patients consistently reported significantly lower pain scores across all 

time points (P < 0.001) Figure 1, Table 2. 

 

Table 2. Postoperative Pain Scores (VAS) 

Time After Surgery Laparoscopic (mean ± SD) Open (mean ± SD) P value 

6 hours 4.8 ± 1.2 6.7 ± 1.1 <0.001 

12 hours 3.9 ± 1.1 6.1 ± 1.3 <0.001 

24 hours 3.1 ± 1.0 5.5 ± 1.2 <0.001 

48 hours 2.5 ± 0.9 4.6 ± 1.0 <0.001 

Repeated measures ANOVA confirmed a significant group × time interaction (F = 42.8, P < 0.001). 

 

 
Figure 1. Mean Postoperative Pain Scores (VAS) at 6, 12, 24, and 48 Hours. howing a consistent 

downward trend in both groups. The laparoscopic group reported significantly lower pain at all 

time points — particularly at 24 hours (3.1 ± 1.0 vs. 5.5 ± 1.2, P < 0.001).  
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Hospital Stay and Return to Work 

Patients in the laparoscopic group experienced shorter hospital stays and earlier return to work 

Table 3, Figure 2. 

Outcome Laparoscopic Open P value 

Hospital stay (days, mean ± SD) 1.8 ± 0.7 3.9 ± 1.2 <0.001 

Return to work (days, mean ± SD) 7.2 ± 2.5 13.6 ± 3.4 <0.001 

 

Figure 2. Length of Hospital Stay (Days) — showing that patients undergoing laparoscopic repair 

were discharged significantly earlier (1.8 ± 0.7 days) than those undergoing open repair (3.9 ± 1.2 

days, P < 0.001). 

Table 4. Length of Hospital Stay (Days) 

Outcome Laparoscopic Open P value 

Hospital stay (days, mean ± SD) 1.8 ± 0.7 3.9 ± 1.2 <0.001 

Return to work (days, mean ± SD) 7.2 ± 2.5 13.6 ± 3.4 <0.001 

 

 

 

 

http://www.ajbm.net/
http://www.ajbm.net/


      

                
Advanced Journal of Biomedicine & Medicine 

2025, Volume 13, Issue 3, Page 197-213 

Available online: 25 July 2025 

Journal homepage: www.ajbm.net 

 

Advanced Journal of Biomedicine & Medicine | 2025, Volume 13, Issue 3 
Journal homepage: www.ajbm.net                  207 

Postoperative Complications 

Overall postoperative morbidity was lower in the laparoscopic group (8%) compared to open repair 

(22%), demonstrating a significant difference (P = 0.041). 

 

 

 

 

 

Table 5. Postoperative Complications 

Complication Laparoscopic (n=50) Open (n=50) P value 

Seroma 2 (4%) 3 (6%) 0.65 

Wound infection 1 (2%) 5 (10%) 0.04 

Hematoma 1 (2%) 2 (4%) 0.56 

Urinary retention 1 (2%) 2 (4%) 0.56 

Chronic pain (>3 months) 1 (2%) 4 (8%) 0.18 

Total complications 4 (8%) 11 (22%) 0.041 

 

Recurrence and Long-Term Outcomes 

At 12-month follow-up, recurrence was detected in: 

• 1 case (2%) in the laparoscopic group 

• 2 cases (4%) in the open group (P = 0.55) 

All recurrences occurred within 8 months postoperatively and were managed successfully with 

laparoscopic re-repair. 

Kaplan–Meier analysis demonstrated no statistically significant difference in recurrence-free 

survival (Log-rank P = 0.47) (Figure 3). 
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Figure 3. Recurrence-Free Survival at 12 Months (Kaplan–Meier Curve) 

Both groups maintained high recurrence-free rates: Laparoscopic = 98% vs. Open = 96% (P = 

0.47). 

 

DISCUSSION 

    This randomized controlled trial compared laparoscopic and open mesh repair techniques for 

primary inguinal hernia among Azerbaijani adults. Our results demonstrated that the laparoscopic 

approach (TAPP/TEP) provided superior short-term outcomes—notably reduced postoperative 

pain, shorter hospital stay, faster return to work, and lower wound morbidity—while maintaining 

comparable recurrence rates to open Lichtenstein repair at 12 months. These findings reinforce the 

global consensus that laparoscopic hernioplasty offers measurable quality-of-life advantages when 

performed by trained surgeons under standardized protocols. 

    The present results are consistent with major international randomized trials and meta-analyses, 

validating the generalizability of our data within both high- and middle-income surgical systems. 

Pain and Early Recovery. Postoperative pain was significantly lower in the laparoscopic group at 

all measured intervals (mean VAS at 24 hours: 3.1 vs. 5.5; P < 0.001). This aligns with findings 

from the EU Hernia Trialists Collaboration (2000), which analyzed over 7,000 patients and reported 

that laparoscopic repair significantly reduces early pain and accelerates recovery without increasing 

recurrence [1]. 

   Similarly, a Cochrane Review (2020) including 41 randomized controlled trials (RCTs) and 

>9,000 patients confirmed that laparoscopic repair results in less postoperative discomfort and 

earlier resumption of work (mean difference –6.7 days, 95% CI –8.3 to –5.1) [2]. 
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http://www.ajbm.net/


      

                
Advanced Journal of Biomedicine & Medicine 

2025, Volume 13, Issue 3, Page 197-213 

Available online: 25 July 2025 

Journal homepage: www.ajbm.net 

 

Advanced Journal of Biomedicine & Medicine | 2025, Volume 13, Issue 3 
Journal homepage: www.ajbm.net                  209 

Our mean return-to-work interval of 7.2 days in laparoscopic versus 13.6 days in open repair 

mirrors these meta-analytic outcomes. The smaller incision size, minimal nerve manipulation, and 

reduced tissue trauma during TAPP/TEP procedures contribute to this difference. 

    Operative duration in our study was longer for laparoscopic repair (65.4 ± 14.2 vs. 52.1 ± 11.8 

minutes, P < 0.001). This is consistent with earlier reports indicating that laparoscopy typically 

requires 10–20 additional minutes during the surgeon’s initial learning phase [3,4]. 

However, after 50–100 cases, operative times converge or even favor laparoscopy due to improved 

efficiency and dissection familiarity [5]. The TEP technique, although technically demanding, 

eliminates entry into the peritoneal cavity, thereby reducing the risk of visceral injury and 

postoperative adhesions—an advantage highlighted in several European series [6]. 

    The overall complication rate in our study was 8% for laparoscopic versus 22% for open repair 

(P = 0.041). This trend corresponds with Schmedt et al. (Ann Surg, 2005), who reported wound 

infection rates of 0.7% vs. 3.5% for laparoscopic and open techniques, respectively [7]. 

In our series, wound infection occurred in 2% of laparoscopic and 10% of open cases, confirming 

the superiority of minimally invasive approaches in minimizing wound-related morbidity. 

The reduced incidence of hematoma and chronic pain observed with laparoscopy is likely 

attributable to reduced dissection and avoidance of ilioinguinal and genitofemoral nerve injury, as 

emphasized by Neumayer et al. (NEJM, 2004) in the landmark VA Cooperative Hernia Trial [8]. 

    At one-year follow-up, recurrence rates were comparable (2% laparoscopic vs. 4% open, P = 

0.55), echoing the findings of major multicenter trials [9,10]. 

The Cochrane Review (2019) reported pooled recurrence rates of 1.7% vs. 2.3% (laparoscopic vs. 

open), confirming that recurrence depends more on surgical expertise and mesh placement 

technique than on approach per se [11]. Our Kaplan–Meier survival analysis demonstrated no 

significant difference in recurrence-free survival (98% vs. 96%, Log-rank P = 0.47), consistent 

with Bittner et al. (Surg Endosc, 2018) and Tetik et al. (Turk J Surg, 2021), who reported equivalent 

durability of both techniques in long-term follow-up [12,13]. 

    The findings of this study underscore the need for a national hernia surgery training and 

accreditation framework. The Azerbaijan Ministry of Health and surgical societies could consider 

establishing a National Hernia Registry to monitor outcomes, standardize protocols, and evaluate 

recurrence rates across hospitals.  

    This would align Azerbaijan’s surgical governance with European initiatives such as the EuraHS 

(European Registry for Abdominal Wall Hernias), promoting benchmarking and continuous quality 

improvement [20]. Incorporating laparoscopic hernia repair into postgraduate surgical curricula 

and providing funding for laparoscopic simulation centers would help bridge the current skill gap. 

Such initiatives would prepare a new generation of Azerbaijani surgeons to safely adopt and sustain 

minimally invasive hernia management practices. Incorporating laparoscopy into national practice 

guidelines could improve patient comfort, shorten hospital utilization, and align Azerbaijan with 

European Hernia Society (EHS) standards. Furthermore, the study highlights that investment in 

surgical training and equipment yields long-term clinical and economic benefits, underscoring the 

role of policy-level initiatives in advancing minimally invasive general surgery. 
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CONCLUSION  

    This randomized controlled trial demonstrates that laparoscopic mesh repair (TAPP/TEP) for 

primary inguinal hernia offers superior short-term outcomes compared to traditional open 

Lichtenstein repair. Patients undergoing laparoscopic surgery experienced significantly less 

postoperative pain, shorter hospital stays, faster return to work, and lower wound morbidity, 

without any increase in recurrence or major complications at 12-month follow-up. Although 

operative time was longer in the laparoscopic group, this was primarily attributable to the learning 

curve associated with minimally invasive techniques. With growing surgeon experience and 

institutional familiarity, this time difference is expected to diminish. 

    The study’s findings confirm that laparoscopic hernia repair is safe, effective, and feasible within 

the healthcare infrastructure of Azerbaijan, provided adequate training and equipment are available. 

The comparable recurrence rates and improved patient satisfaction underscore the potential for 

laparoscopy to become the preferred standard of care for primary and bilateral inguinal hernias 

across tertiary surgical centers. 
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