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Abstract Background: Fixation of the mesh during laparoscopic totally extra peritoneal (TEP) inguinal hernia repair is thought to 

be necessary to prevent recurrence. However mesh fixation may increase postoperative pain and lead to an increased risk 

of complications. We questioned whether elimination of fixation of the mesh during TEP inguinal hernia repair leads to 

decreased postoperative pain, complications and morbidity without an increased rate of recurrence. 

prospective comparison study was carried out in 90 pat

fixation (group Fx, n= 45) or without fixation (group NFx, n=45) of the mesh. 

not fixed had significantly less operative time, shorter length of hospita

postoperative duration of analgesia, lesser post operative pain scores and were less likely to develop urinary retention. No 

herniarecurrences were observed in either group (follow up range 6 to 24 months). 

of mesh during laparoscopic TEP inguinal hernia repair significantly reduces duration of postoperative analgesia, hospital 

stay, return to routine activity and pain scores. Eliminating fixation does not lead to an increas
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INTRODUCTION 
Laparoscopic TEP repair has undergone constant 

modifications in surgeons’ quest to achieve perfect 

results. The evolution has instigated redefinition of 

acceptable hernia repair with special emphasis on 

comfort, cost and cosmesis, in addition to traditiona

outcome measures like groin pain and recurrence. The 

need or convenience of mesh fixation in TEP repair is 

still a controversial issue. Some authors recommend 

systematic fixation of the mesh using stapling devices, 
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Fixation of the mesh during laparoscopic totally extra peritoneal (TEP) inguinal hernia repair is thought to 

be necessary to prevent recurrence. However mesh fixation may increase postoperative pain and lead to an increased risk 

oned whether elimination of fixation of the mesh during TEP inguinal hernia repair leads to 

decreased postoperative pain, complications and morbidity without an increased rate of recurrence. 

prospective comparison study was carried out in 90 patients who underwent laparoscopic TEP inguinal hernia repair with 

fixation (group Fx, n= 45) or without fixation (group NFx, n=45) of the mesh. Results: Patients in whom the mesh was 

not fixed had significantly less operative time, shorter length of hospital stay, early return to routine activity, less 

postoperative duration of analgesia, lesser post operative pain scores and were less likely to develop urinary retention. No 

herniarecurrences were observed in either group (follow up range 6 to 24 months). Conclusions: 

of mesh during laparoscopic TEP inguinal hernia repair significantly reduces duration of postoperative analgesia, hospital 

stay, return to routine activity and pain scores. Eliminating fixation does not lead to an increas

Mesh fixation, Tacker, Laparoscopic hernioplasty, TEP. 

Medical Officer, Department of Surgery, Government Medical College and Hospital, Nagpur, Maharashtra, INDIA.

/07/2014 

Laparoscopic TEP repair has undergone constant 

modifications in surgeons’ quest to achieve perfect 

results. The evolution has instigated redefinition of 

acceptable hernia repair with special emphasis on 

comfort, cost and cosmesis, in addition to traditional 

outcome measures like groin pain and recurrence. The 

need or convenience of mesh fixation in TEP repair is 

still a controversial issue. Some authors recommend 

systematic fixation of the mesh using stapling devices, 

suturing or recently, polycynoacrylate 

measure to prevent early recurrences. However many of 

the experts are of opinion that stapling or fixing the mesh 

not only increase time and expense of the procedure but 

also can cause specific complications like nerve 

entrapment syndrome, Inguinodyenia, Osteitis Pubis and 

osteomyelitis and does not offer any advantage over non 

fixing of the mesh. This technical detail is therefore of 

great interest as it may have repercussions on 

postoperative pain, morbidity, recurrence rates and 

hospital cost. The present study compares the results of 

fixation and nonfixation of mesh in laparoscopic total 

extraperitoneal herniorrhaphy with reference to various 

intraoperative complications, postoperative 

complications, chronic groin pain and early recurrenc

  

METHODS 

Patients with incomplete, reducible inguinal hernias and 

fit for general anaesthesia who consented to participate in 

the study were included. Fixation was done in every 

alternate patient. Patients with irreducible hernias and 

previous lower abdominal surgery, pediatric patients with 
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suturing or recently, polycynoacrylate adhesives, as a 

measure to prevent early recurrences. However many of 

the experts are of opinion that stapling or fixing the mesh 

not only increase time and expense of the procedure but 

also can cause specific complications like nerve 

Inguinodyenia, Osteitis Pubis and 

osteomyelitis and does not offer any advantage over non 

fixing of the mesh. This technical detail is therefore of 

great interest as it may have repercussions on 

postoperative pain, morbidity, recurrence rates and 

cost. The present study compares the results of 

fixation and nonfixation of mesh in laparoscopic total 

extraperitoneal herniorrhaphy with reference to various 

intraoperative complications, postoperative 

complications, chronic groin pain and early recurrence. 

Patients with incomplete, reducible inguinal hernias and 

fit for general anaesthesia who consented to participate in 

the study were included. Fixation was done in every 

alternate patient. Patients with irreducible hernias and 

dominal surgery, pediatric patients with 
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congenital hernia were excluded from the study. The 

results of our study are based on our observations in 90 

patients (45 in each group) who have completed a 

minimum follow-up of 6 months. 

Surgical Technique 

All patients underwent laparoscopic TEP inguinal hernia 

repair. We used reusable cannulas, working ports, and 

instruments in all cases. A polypropylene mesh 15 x 

11cm to 15 x 15 cm, depending on the patient’s body 

habitus, was introduced and unrolled in the preperitoneal 

space. The mesh was positioned to cover the entire 

myopectineal orifice from symphysis pubis in the midline 

to anterior superior iliac spine laterally. Tackers or 

Endosuturing with proline 2-0 was used for fixation of 

mesh. Patients found to have bilateral hernias at operation 

underwent repair of the opposite side simultaneously. 

Two pieces of mesh, one on each side overlapping in the 

midline, were used for this purpose. Dissection of the 

opposite side to search for incipient hernias was not done 

routinely in all cases. 

Postoperative Management and Follow-up 

Patients were observed in the hospital for 1 day to 2 days 

initially, and subsequently in the later part of the study, 

on outpatient basis. Nonnarcotic injectable analgesia 

(Diclofenac sodium, 50 mg every 8 hours) was given 

routinely to all patients in the immediate postoperative 

period and converted to oral as per demand dosage on the 

next morning. Patients were reassessed on postoperative 

day 7, at 1 month, and at 6 monthly intervals thereafter. 

The following parameters were evaluated: 

• The patients were observed for following 

intraoperative paramerters/ complications  

• Operating time -from insertion of ports to 

completion of port closure in both fixation and 

non fixation group. 

• Bleeding - the bleeding included injury to the 

inferior epigastric vessel and/ or any major blood 

vessel. The minor subcutaneous bleeding was 

excluded. 

• Transaction of vas - The cutting of the vas 

deferens was noted. 

• Bowel and bladder injury - injury to bowel or 

bladder in which definitive surgical procedure 

was required. 

• The patients-were observed in immediate 

postoperative period for complications like 

subcutaneous emphysema, cord oedema, 

hematoma, seroma, local pain, testicular pain, 

local swelling, Parasthesia, mesh migration.  

• The total hospital stay of the patient in the 

postoperative period was noted from the day of 

surgery to the day of discharge. 

• The patients were also asked for the time to 

return to routine activities postoperatively based 

on fulfilment of parameters like ability to walk 

without support, passing of urine, able to squat, 

passing of stools, ability to climb up and down of 

stairs without support. 

• The patient was then again followed after 1week. 

The complications such a mesh infection, 

subcutaneous emphysema, prolonged pain, 

Parasthesia, swelling, seroma, wound gape, port 

site hernia, recurrence were observed. Thepatient 

is then called up at 1 month for follow up and 

following complication like pain, swelling, 

seroma, port site hernia, Parasthesia and presence 

of early recurrence were checked. 

• The patients were then followed up at every 6 

months. 

• Pain was evaluated with the visual analog score 

at day 1, 1 week and 1 month. 

Statistical Analysis 
Data was analysed with unpaired t test, Chi square test, 

Fisher’s exact test and Mann Whitney test. P value less 

than 0.05 was considered as statistically significant. 

 

RESULTS  
Patient’s demographic characteristics of both the groups 

are shown in Table1. Ninety Patients with 45 in each 

group were operated. Mean age was 50.2±13.81 in 

fixation group and 49.6±14.94 in nonfixation group. All 

(100%) patients in fixation group were male whereas 

there were 97.78% male and 2.22% female in nonfixation 

group. Right side involvement was found to be 

maximum, with 28 (62.22%) patients in each group. 

Bilateral hernia was found in 15 patients,8 in the fixation 

group, and7 in the nonfixation group.Mean duration of 

complaints was 11.11±4.95 months in fixation group and 

11.67±5.43 months in nonfixation group (p= 0.9164). 
 

Table 1: Socio-demographic characteristics of patients (n=90) 

Character Fixation (n=45) Nonfixation (n=45) 

Age (mean±SD) 50.2 ± 13.81 49.6 ± 14.94 

Gender 

Male 45(100) 44(97.78) 

Female 0(0) 1(2.22) 

Occupation 

Sedentary 8(17.78) 6(13.33) 

Moderate 12(26.67) 18(40.00) 

Heavy 25(55.55) 21(46.67) 

Side involvement 

Right 28(62.22) 28(62.22) 

Left 9(20.00) 10(22.22) 

Bilateral 8(17.78) 7(15.56) 

Type of hernia 

Unilateral indirect 34(75.55) 35(77.77) 
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Unilateral direct 3(6.67) 3(6.67) 

Bilateral direct 8(17.78) 7(15.56) 

Duration of complaints (months) 11.11±4.95 11.67±5.43 

Figure in brackets represents percentages 
 

The operation was completed successfully in all patients 

with no conversions. Out of 45 patients in fixation group, 

tackers were used in 29 and Endosuturing was done in 16 

patients. No procedure-relatedmortality occurred in either 

group. We did not have any major intra operative 

complications like significant bleeding, transaction of 

cord and bladder/ bowel injury. We found statistically 

significant difference between operating time, duration of 

analgesics required, time taken to return to activity, 

hospital stay and postoperative pain scores in both the 

groups. Table 2 shows Mean operating time in fixation 

group was 68.66±17.81 minutes and in nonfixation group 

59.11±14.51 minutes (p < 0.0001). Mean duration of 

analgesia required was 4.67±1.30 days in fixation group 

and 3.45±0.89 days in nonfixation group (p < 0.0001). 

Mean time taken to return to the routine activity was 

2.87±1.52 days in fixation group and 1.87±1.10 days in 

nonfixation group (p= 0.0007) whereas mean post 

operative hospital stay was 4.69±1.33 days in fixation 

group and 3.47±0.89 days in nonfixation group (p < 

0.0001). 

 
Table 2: Outcome measures and follow up (Mean±SD) 

Character Fixation(n=45) Nonfixation(n=45) P value 

Operating Time 

(Minutes) 
68.66 ± 17.81 59.11 ± 14.51 < 0.0001 

Duration of 

analgesia (days) 
4.67 ± 1.30 3.45 ± 0.89 < 0.0001 

Time taken to 

return to routine 

activity (days) 

2.87 ± 1.52 1.87 ± 1.10 0.0007 

Duration of post 

op. hospital stay 

(days) 

4.69 ± 1.33 3.47 ± 0.89 < 0.0001 

Pain scores 

Day 1 2.57 ± 0.89 2.22 ± 0.97 0.0453 

1 week 1.67 ± 0.74 1.31 ± 0.73 0.0109 

1 month 0.87 ± 0.63 0.51 ± 0.66 0.0065 

 

Postoperative complications like urinary retention, cord 

edema, subcutaneous emphysema, were higher in fixation 

group which resolved spontaneously after a few hours. 

This difference was statistically non significant. Table 3 

shows distribution of post operative complications in 

immediate postoperative period, at 1 week follow up and 

at 1 month follow up visit. Postoperative urinary retention 

was seen in 8(17.78%) patients in fixation group and 

5(11.11%) patients in nonfixation group (p= 0.2751). 

Cord edema was seen in 10(22.22%) and 7(15.56%) 

patients in fixation and nonfixation groups respectively 

(p= 0.2096). Subcutaneous emphysema was present in 

16(35.56%) in fixation group and 12(26.67%) in 

nonfixation group (p= 0.1812). Fever was seen in 

2(4.44%) in fixation group and in 1(2.22%) in 

nonfixation group (p= 0.500). Seroma was seen in 

8(17.78%) in fixation group and in 3(6.67%) in 

nonfixation group (p= 0.0983). Testicular pain in 

2(4.44%) in fixation group and in 1(2.22%) in 

nonfixation group (p= 0.500). Pain score at day1 was 

2.57±0.89 days in fixation group and 2.22±0.97 days in 

nonfixation group (p= 0.0453). At 1 week it was 

1.67±0.74 days in fixation group and 1.31±0.73 in 

nonfixation group (p= 0.0109). At 1 month it was 

0.87±0.63 days in fixation group and 0.51±0.66 days in 

nonfixation group (p= 0.0065). 
 

Table 3: Distribution of post operative complications (n = 90) 

Complication Fixation (n=45) Nonfixation (n=45) P value 

Immediate post operative period 

Urinary retention 8(17.78) 5(11.11) 0.2751 

Cord edema 10(22.22) 7(15.56) 0.2096 

Subcutaneous 

emphysema 
16(35.56) 12(26.67) 0.1812 

Fever 2(4.44) 1(2.22) 0.500 

Seroma 8(17.78) 3(6.67) 0.0983 

Testicular pain 2(4.44) 1(2.22) 0.500 

Follow up at 1 week 

Pain 18(40.00) 11(24.44) 0.0572 

Swelling 7(15.56) 2(4.44) 0.0786 

Seroma 3(6.67) 1(2.22) 0.2736 

Parasthesia 12(26.67) 8(17.78) 0.1552 

Follow up at 1 month 

Prolonged pain 10(22.22) 4(8.89) 0.0721 

Swelling 4(8.89) 2(4.44) 0.3363 

Figure in brackets represents percentages 
 

At 1 week of follow up pain was seen in 18(40.00%) in 

fixation group and in 11(24.44%) in nonfixation group 

(p= 0.0572). Swelling was seen in 7(15.56%) in fixation 

group and in 2(4.44%) in nonfixation group (p= 

0.0786).Seroma was seen in 3(6.67%) in fixation group 

and in 1(2.22%) in nonfixation group (p= 0.2736). 

Parasthesia was present in 12(26.67%) in fixation group 

and in 8(17.78%) in nonfixation group (p= 0.1552). At 1 

month of follow up prolonged pain was seen in 

10(22.22%) in fixation group and in 4(8.89%) in 

nonfixation group (p= 0.0721). Swelling was seen in 

4(8.89%) in fixation group and in 2(4.44%) in 

nonfixation group (p= 0.3363). No complications were 

seen in either group at 6 months of follow up. 

 

DISCUSSION 
The present comparative study was done to prospectively 

compare the early and late outcomes of fixation and 

nonfixation of the mesh in laparoscopic total extra 
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peritoneal inguinal hernia repair and intraoperative as 

well as postoperative factors. The mean age of the study 

subjects was 50.2 ± 13.81 years in fixation group while it 

was 49.6 ± 14.94 years in the nonfixation group. Both the 

study groups were comparable in age incidence. This was 

comparable to the age incidences in various other studies 

as in a studies 60.3 ± 15.0 years and 60.3 ± 15.0 years in 

fixation group and nonfixation group respectively
16

and 

53.8 ± 15.6 years in fixation group and 56.9 ± 16.3 years 

in nonfixation group
13

 In the present study, all i.e.100% 

patients were male with no female participant in fixation 

group and 97.78% males and only 2.22% females in 

nonfixation group. This was similar to the findings in 

other studies
13,16,23

. Incidence of inguinal hernia was 

found to be maximum in heavy manual workers i.e. 

51.11%. It other studies 46% heavy workers and 44% 

were heavy manual workers
24,25

. In the present study, 

68% patients presented with the duration of complaints 

between 1-12 months with mean duration of complaints 

11.39 ± 5.18 months in both the groups as a whole. Mean 

duration of complaints was 11.11 ± 4.95 months in 

fixation group and 11.67 ± 5.43 months in nonfixation 

group. These findings were comparable with other 

studies
15,25 

 Findings of the present study supports the 

universal acceptance of high incidence of inguinal hernia 

on right side i.e. in (62.22%) patients. 24.45% patients 

presented with left side involvement and 13.33% patients 

were having bilateral involvement.
12,13,25 

There were 

23.34% direct hernia, 76.66% were indirect hernia and no 

patient had mixed hernia. So that 105 inguinal hernias 

were operated in 90 patients. 30% and indirect were 60% 

in other study
13

. Statistically significant difference 

between operating time, duration of analgesics required, 

time taken to return to activity, hospital stay and 

postoperative pain scores in both the groups. In other 

studies this difference was statistically significant
13,16

 and 

in some other studies it was statistically nonsignificant
15

. 

In the present study pain score was recorded on day1, at 1 

week and at 1 month. It was statistically significant on all 

the three occasions in two study groups. It was 

statistically nonsignificant in some studies
13,15,22

. No 

patients in either group presented with any complication 

or recurrence at 6 months of follow up. In other study it 

was found in 0.2% patients in fixation group whereas no 

recurrence in nonfixation group after 6 months
9
 whereas 

no recurrence was seen in study at Pakistan in either 

group after 1 year of follow up
23

. 

CONCLUSION 
We conclude that in the statistically comparable groups of 

fixation and nonfixation of mesh in laparoscopic total 

extraperitoneal inguinal hernia repair, operating time, 

post operative recovery, time taken to return to the 

routine activity, post operative morbidity and hospital 

stay was significantly less in nonfixation group. With no 

recurrence at 6 months follow up and statistically 

significant favorable difference found between outcomes 

of the two procedures, non fixation of mesh can be 

considered as routine procedure in total extra peritoneal 

inguinal hernia repair. With larger sample size and 

adequate control of bias and confounders, further 

evaluation and comparison is recommended. 

 

REFERENCES 
1. Felix ED Total extraperitoneal approach. In Karl A 

LeBlanc editors. Laparoscopic hernia surgery an 

operative guide. London.Arnold; 2003:65-74. 

2. C. Palanivellu. Art of Laparoscopic Surgery, Textbook 

and Atlas vol. 2: 1137-1168. 

3. Edwards CC, Bailey RW. Laparoscopic hernia repair: the 

learning curve. Surg Laparosc Endosc Percutan Tech 

2000; 10:149-53.  

4. Alberto Meyer, Jean Louis, Ahmad Mahajna. 

Laparoscopic Hernia Repair: Nonfixation Mesh Is 

Feasibly? Arq Bras Cir Dig 2013; 26(1):27-30. 

5. Ji Hoon Kim et al., Initial Experience of Single Port 

Laparoscopic Totally Extraperitoneal hernia repair: 

Nearly Scarless Inguinal Hernia Repair: J Korean Surg 

Soc 2011; 81:339-349. 

6.  P. Topart, F. Vandenbroucke, P. Lozac_h Tisseel vs tack 

staples as mesh fixation in totally extraperitoneal 

laparoscopic repair of groin hernias: A retrospective 

analysis; Surg Endosc. 2005; 19: 724–727. 

7. Namir Katkhouda, et al., Use of Fibrin Sealant for 

Prosthetic Mesh Fixation in Laparoscopic Extraperitoneal 

Inguinal Hernia Repair, Lippincott Williams and Wilkins, 

Inc. Annals Of Surgery. 2001; 233(1):18–25.  

8. J. F. Kukleta, C. Freytag, M. Weber Efficiency and safety 

of mesh fixation in laparoscopic inguinal hernia repair 

using n-butyl cyanoacrylate: long-term biocompatibility 

in over 1,300 mesh fixations. Springer Hernia. 2012; 

16:153–162.  

9. Craig Taylor, Laurent Layani, Victor Liew, Michael 

Ghusn, Nic Crampton, Stephen White. Laparoscopic 

inguinal hernia repair without mesh fixation, early results 

of a large randomised clinical trial Surg Endosc. 2008; 

22:757–762. 

10. Cody A. Koch, Susan M. Greenlee, RN, Dirk R. Larson, 

MS, Jeffrey R. Harrington, MA, David R. Farley, MD 

Randomized Prospective Study of Totally Extraperitoneal 

Inguinal Hernia Repair: Fixation Versus No Fixation of 

Mesh JSLS. 2006; 10:457–460.  

11. Muhammad Farooq Afzal et al Department of Surgery, 

SIMS /Services Hospital Lahore Experience of 

Laparoscopic Total Extraperitoneal Inguinal Hernia 

Repair without Fixation of the Mesh .2009. 

12. Alberto Luiz Monteiro Meyer et al. Laparoscopic Totally 

Extraperitoneal Inguinal Hernia Repair: Nonfixation of 

Three-Dimensional Mesh. Bras. J. Video-Sur. 2010; 3(1): 

19-23. 

13. Alfredo Moreno-Erga, Jose Antonio, Torralba Martinez, 

German Morales Cuenca, Jose Luis Aguayo Albasini. 

Randomisd Clinical Trial of Fixation Vs Nonfixation of 



Anup Wakodkar, Unmed Chandak, Arti Mitra, Shrikant Matkari 

International Journal of Recent Trends in Science And Technology, ISSN 2277-2812 E-ISSN 2249-8109, Volume 12, Issue 1, 2014                                         Page 202 

Mesh in Total Extraperitoneal Inguinal Hernioplasty. 

Arch Surg. 2004; 139:1376-1379. 

14. Evangelos Messaris, Guy Nicastri, Stanley J. Dudrick. 

Total Extraperitoneal Inguinal Hernia Repair without 

Mesh Fixation. Arch Surg. 2010;145(4): 334-338. 

15. Rajinder Prasad, Rakesh Kumar, Priya Hazrah, 

Sabyasachi Bal. A Randomised Comparison of Early 

Outcome of Stapled and Unstapled Techniques of 

Laparoscopic Total Extraperitoneal Inguinal Hernia 

Repair. JSLS. 2005; 9:403-407. 

16. Hung Lau, Nivritti Patil. Selective Non-Stepling of Mesh 

during Unilateral Endoscopic Total Extraperitoneal 

Inguinal Hernioplasty. Arch Surg. 2003; 138:1352-1355. 

17. Teng YJ et al. A Meta Analysis of Randomised 

controlled Trials of Fixation Versus Nonfixation of Mesh 

in Laparoscopic Total Extraperitoneal Inguinal Hernia 

Repair. Surg Endosc.2011; 25(9):2849-2858. 

18. J. F. Kukleta. Causes of Recurrence in Laparoscopic 

Inguinal Hernia Repair. J Minim Access Surg. 2006; 

2(3):187-191. 

19. Garg P. et al. Mesh fixation compared to nonfixation in 

total extraperitoneal inguinal hernia repair: a randomized 

controlled trial in a rural center in India. Surg Endosc. 

2011; 25(10):3300-6. 

20. Tam KW, Liang HH, Chai CY. Outcomes of staple 

fixation of mesh versus nonfixation in laparoscopic total 

extraperitoneal inguinal repair: a meta-analysis of 

randomized controlled trials. World J Surgery. 2010; 

34(12):3065-74. 

21. Messaris E, Nicastri G, Dudrick SJ. Total extraperitoneal 

laparoscopic inguinal hernia repair without mesh 

fixation: prospective study with 1-year follow-up results. 

Arch Surg. 2010;145(4): 334-8. 

22. Garg P, Rajgopal M, Vargese V, Ismail M. Laparoscopic 

Total Extraperitoneal Inguinal Hernia Repair With 

Nonfixation of Mesh for 1,692 Hernias. Surg Endosc. 

2009; 23(6):1241-5. 

23. Mohammad Ismail, Maulana Hospital, Perintalmanna, 

Kerala, India. Comparing Non Fixation of Mesh to Mesh 

Fixation in Laparoscopic Inguinal Hernia Repair. 2010. 

www.clinicalctials.gov  

24. Sanjay P, Woodward A. Single strenuous event: Does it 

predispose to inguinal herniation? Hernia.2007; 11:493-

496. 

25. Sasane S. Comparison of conventional surgeries and 

laparoscopic surgeries for inguinal hernia repair. 2011. 

 
 

Source of Support: None Declared 

Conflict of Interest: None Declared  


