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A B S T R A C T  

Objectives: To compare mesh fixation and non-fixation in laparoscopic 
transabdominal preperitoneal inguinal hernia repair in terms of recurrence rate 
with mesh folding and non-folding. 
Methodology: A comparative randomized controlled trial was conducted 
between October 2022 and March 2023 at General Surgery Department, Akbar 
Niazi Teaching Hospital, Islamabad. Consecutively 100 patients who underwent 
inguinal hernia surgery. The patient population was divided randomly into two 
groups. Group-A (Mesh fixation) was administered as a prolene mesh 6 x 11cm 
and fixed with cooper ligament and pubic symphysis, whereas Group-B (Non-
fixation) was administered with the same mesh and placed in the fruchaud 
myopectineal orifice. The study endpoint in terms of recurrence rate, and mesh 
folding and non-folding between two groups was measured. The data was 
analyzed through SPSS v 23. 
Results: The patients overall mean average age was 36.43±10.81 years. 
Unilateral hernia in all patients, 60% had right sided, and 40% had left sided. 
The recurrence rate, and mesh folding was evaluated in both groups during 1 
month, 3rd month, and after 6 months completion of follow-up period. No 
patient developed recurrence in mesh fixation group-A, whereas three patients 
developed recurrence with mesh folding in non-fixation group-B (p ≥ 0.05). The 
chronic pain was lowest and statistically significant difference in non-fixation 
group-B as compared to mesh fixation group-A (p ≤ 0.05). 
Conclusion: Mesh fixation in transabdominal preperitoneal inguinal hernias 
should be recommended for patients with inguinal hernias less than 4.0 cm in 
diameter. 
Keywords: Hernia, Inguinal, Laparoscopy; Peritoneal cavity; Surgical fixation, 
Surgical mesh. 
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Introduction 

Inguinal hernia is a common disease and affects a huge 

adult population of the world. It is estimated that 

approximately 5-10% of adults experience an inguinal 

hernia. More than 20 million inguinal hernias are treated 

globally each year, making it one of the most frequently 

performed in surgery.1 There are several ways and 

techniques to treat hernia. In 1992, first described 

endoscopic hernia repaired by Dulucq and gained 

popularity.2 

Laparoscopic techniques for inguinal hernia surgery are 

indeed becoming more common in surgical practice. This 

minimally invasive technique is preferred by patients and 

surgeons due to several advantages.3 These including; 

postoperative pain reduction, better cosmetic outcomes 

and start to return to daily activities.4 Various techniques 

and methods of mesh placement are performed in 

inguinal hernia repair, and commonly used techniques are 

to the mesh, stabilize the mesh, and reduce the risk of 

early recurrence. The most popular method of mesh 

repair is the original definition of the total extraperitoneal 
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technique (TEP).5 However, concerns have been raised 

about staples causing complications for example pubic 

injury, nerve damage, and mesh fixation causing chronic 

pain.6 

The present surgical practice, minimally invasive and 

tension free hernia repair techniques are often preferred 

and considered the choice of procedure. Laparoscopic 

hernia repair, in particular, has been extensively studied 

and proven to be a viable alternative to, and in some 

cases superior to, the traditional open mesh repair 

technique, the Lichtenstein procedure.7 The need for 

mesh fixation in laparoscopic hernia repair is 

controversial among surgeons. While some surgeons 

advocate mesh repair to reduce the risk of hernia 

recurrence, there are concerns about increased 

postoperative pain and surgical complications.8 

Persistent postoperative groin pain has been reported to 

increase since the introduction of synthetic mesh in 

hernia repair. Reports in the literature vary from 10% to 

54% of patients underwent hernia repair.9 Postoperatively 

chronic pain is the complication that occurs after 

hernioplasty and can significantly affect the patient's 

quality of life. Chronic pain can affect patient life, work 

ability, sexual, and social activities. Other reported 

complications include; seroma, wound dehiscence and 

recurrence.10 It was hypothesized that the mesh folding 

occur within 6 months of follow-up period in patients 

with non-fixation technique of laparoscopic inguinal 

hernia repair when they were presented with recurrence. 

The objective was to compare mesh fixation and non-

fixation in laparoscopic transabdominal preperitoneal 

(TAPP) inguinal hernia repair in terms of recurrence rate 

with mesh folding and non-folding. 

Methodology 

A comparative randomized controlled trial was conducted 

between October 2022 and March 2023 at General 

Surgery Department, Akbar Niazi Teaching Hospital, 

Islamabad. Sequel of acquiring study IRB from hospital 

ethics committee and a written consent from patients to 

participate voluntarily in this study. The study included 

consecutive 100 patients who underwent inguinal hernia 

surgery. The sample size was calculated using OpenEpi v 

3.01 software for epidemiological studies, using the 

following parameters; pain scores (VAS) for mesh 

fixation and non-fixation were 1.1±0.4 and 2.0±0.4, 

respectively, from a previous study,11 with an alpha (α) 

error of 5% and a test power of 80%. Male patients aged 

18 years and older with unilateral inguinal hernia, 

recurrent hernia, and hernia ring diameter of ≤ 4 cm were 

included. Patients with history of lower abdomen surgery, 

hernia sac dropping into scrotum, irreducible hernia, 

general anesthesia intolerance, poor follow-up or 

compliance were excluded from the study. 

The patient population enrolled in the study was assigned 

randomly into two groups of equal sizes (n=50, each 

group) by computerized method. A biostatistician with a 

computer-generated randomized sequence sealed in a 

transparent envelope to ensure anonymity. Group-A 

(Mesh fixation group) was administered as a prolene 

mesh 6 x 11cm and fixed with cooper ligament and pubic 

symphysis, whereas Group-B (Non-fixation group) was 

administered with the same mesh and placed in the 

fauchard myopectineal orifice, as direct and indirect to 

potential inguinal hernias. Deflation is achieved under 

direct laparoscopic vision to prevent displacement or 

folding of the mesh. 

After general anesthesia was administered, patient was 

put in Trendelenburg position. After creating a 

pneumoperitoneum, the telescope was inserted through 

the umbilical port. The second and third incisions were 

made at the level of the navel to the left and right of the 

midline of the abdomen and ports inserted. Care was 

taken not to damage the epigastric artery inferiorly when 

opening the peritoneum. The peritoneum was closed with 

sutures. All procedure was performed by senior surgeons. 

The primary endpoints of this study were the recurrence 

rate, and mesh folding between two groups. Secondary 

endpoints were chronic pain (assessed on VAS), and 

complications (e.g., seroma and wound dehiscence). 

Patient demographics, such as type of hernia, and 

postoperative follow-up data were recorded. 

Patients were discharged after 24-48 h on oral analgesics, 

after examination and evaluation of surgery. After 7 days 

of discharge, the patient was called to the outpatient 

clinic. The presence of recurrence and mesh folding were 

noted by confirmation of MRI scan during follow-up 

period at 12 months. 

The data analysis was done using SPSS v 23. Frequencies 

and percentages were presented for categorical data. Chi-

square test was done to compare data parametric of 

categorical and independent sample t-test was performed 

to compare data parametric of continuous. The 

probability value of p ≤ 0.05 was considered 

significantly. 
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Results  

TAPP inguinal hernia repair was done in 100 patients. No 

patient was dropped out during study period. The patients 

overall mean average age was 36.43±10.81 years. 

Unilateral hernia in all patients, 60% had right sided, and 

40% had left sided. The mean average duration of 

hospitalization of all patients was 1.7 days. The type of 

hernia in all patients, 92% had indirect hernia and 8% had 

direct hernia. The total study follow-up period was 1 

year. Data of demographic variables between two groups 

was normal distributed and insignificant for normality 

(Table I). 

Table I: Statistics of demographic data between two group. 

(n=100) 

 

Mesh 

fixation 

 (n=50) 

Non-

fixation 

(n=50) 

P value 

Age (years) 
Mean ± 

SD 
36.74±11.21 36.12±10.41 1.00 

Inguinal hernia 

side 

Right 29 (29.0%) 31 (31.0%) 
1.00 

Left 21 (21.0%) 19 (19.0%) 

Type of inguinal 

hernia 

Direct 4 (4.0%) 4 (4.0%) 
1.00 

Indirect 46 (46.0%) 46 (46.0%) 

Duration of 

hospitalization 

(days) 

Mean ± 

SD 
1.7±0.9 1.7±0.9 1.00 

The recurrence rate, and mesh folding was evaluated in 

both groups up to 12 months of follow-up period. There 

was no patient developed recurrence in mesh fixation 

group-A, whereas three patients developed recurrence 

with mesh folding in non-fixation group-B (p = 0.121, 

Table II).  

The complications like seroma and wound dehiscence 

were studied in both groups (Table III). There was no 

patient who developed wound dehiscence in both groups, 

whereas seroma developed in 2 patients of mesh fixation 

group-A, and in 3 patients of non-fixation group-B. 

The chronic pain was assessed on VAS pain scale in both 

groups during 1st, 3rd, and 6th months (Table IV). There 

was insignificant difference in chronic pain score 

measured in non-fixation group as compared to mesh 

fixation group. 

Table III: Comparison of complications developed in both 

groups. (n=100) 

 

Mesh 

fixation 

(n=50) 

Non-

fixation 

(n=50) 

p 

value 

Complications 

Wound 

dehiscence 
0 0 - 

Seroma 2 3 .500 

Discussion 

In this study, TAPP inguinal hernia repair was studied. 

The laparoscopic approach is most commonly performed 

in hernia repair with TAPP and TEP techniques. 

Numerous studies have established the safety and 

effectiveness of laparoscopic surgeries.12 The uniqueness 

of our study is that we assessed mesh folding and non-

folding in mesh fixation and non-fixation techniques of 

inguinal hernia repair, whereas previous studies mostly 

demonstrated the recurrence rate, chronic pain, 

complications, quality of life, expense of surgery etc., in 

mesh fixation method and non-fixation method. There is 

no study to our knowledge to demonstrated on mesh 

folding and non-folding with recurrence rate. In our 

study, there were 3 patients who developed recurrence of 

inguinal hernia with mesh folding. The complications like 

seroma were developed in overall 5 patients of both 

groups, and chronic pain was measured significantly 

lowest in non-mesh fixation group. A study conducted by 

Acar et al and measured lowest chronic pain in non-mash 

fixation group. Complications like seroma was developed 

in 4 patients in non-mesh fixation group as compared to 3 

patients developed seroma in mesh fixation group.13 

These results are comparable with our study. 

Early complications after TEP may include urinary 

retention, epididymitis, wound infection, wound 

dehiscence, ileus, seroma, and hematoma. In current 

study, no patient developed urinary retention requiring a 

Foley catheter. Complications in our study were seroma 

in two patients in group-A and three patients in group-B. 

Table-II: Comparison recurrence rate and mesh folding in 

two groups. (n=100) 

 

Mesh 

fixation 

(n=50) 

Non-

fixation 

(n=50) 

p 

value 

Recurrence 
1-12 months 

follow-up 
0 3 .121 

Mesh 

folding 

1-12 months 

follow-up 
0 3 .121 

Table IV: Comparison of chronic pain in both groups. 

(n=100) 

 

Mesh 

fixation 

(n=50) 

Non-

fixation 

(n=50) 

p value 

Chronic 

pain 

1 month 2.12±1.0 1.97±1.0 .800 

3rd month 1.3±0.5 0.9±0.5 .001 

6 months at the 

end of follow-up 

period 

0.9±0.2 0.4±0.1 .001 
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There was no patient with wound dehiscence in our 

study. These results are comparable with Li et al study. In 

their study seroma was developed in 5 patients of mesh 

fixation group and in 4 patients of non-fixation group. 

The chronic pain was measured in their study was lowest 

in non-mesh fixation group.11 

The recurrence rate is recorded 1–2% by Georgiou et al.14 

In a prospective study by Siddiqui et al reported the most 

common etiology of recurrence as lateral and medial 

fixation of mesh.15 In this study, there was no recurrence 

reported in mesh fixation group-A, whereas 3 patients 

reported recurrence in group-B. There was insignificant 

difference measured in recurrence rate between the 

groups (p = 0.121). 

TAPP inguinal hernioplasty should not be recommended 

for people who have no intolerance to general anesthesia, 

or have a hernia ring with a diameter of more than 4.0 

cm, sliding hernia, or previous lower abdominal history 

of surgery.16 Inadvertent TAPP inguinal hernia repair 

may lead to surgical failure or hernia recurrence in such 

patients. Therefore, TAPP inguinal hernia repair should 

be recommended as the preferred surgical approach for 

patients with inguinal hernias less than 4.0 cm in 

diameter without fixation alone.17 The follow-up period 

of the study is on going and after two or three years we 

again collect the data from these patients for publication. 

Conclusion  

The study concluded that mesh fixation in 

transabdominal preperitoneal (TAPP) inguinal hernias 

should be recommended for patients with inguinal 

hernias less than 4.0 cm in diameter. This surgical 

procedure does not increase recurrence rates, reduces 

hospital costs, and improves postoperative quality of life. 
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