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Abstract
This study aims to compare the outcome of Total Extra Peritoneal (TEP) hernia repair procedure with or without using 
mesh fixation device. A total of 60 patients with clinically diagnosed, non-recurrent, uncomplicated symptomatic inguinal 
hernias were randomized into two groups: 30 patients to TEP with fixation of mesh and 30 patients to TEP without fixation 
of mesh. Visual Analogue Scale (VAS) was assessed during the immediate postoperative period at 1, 6, and 24 hrs and at 
1 week and at 3 months of follow-up. We analyzed demographic profile, symptoms and examination findings, operative 
variables, postoperative complications, stay in hospital and cost of treatment. The mean ages were 45.8±13.74 years for 
the non-mesh fixed group and 55.47±16.74 years for the mesh fixed group. The patients in the mesh fixed group were 
significantly older than non-fixed group (p=0.017).  After 1, 6 and 24 hours of surgery, the mean VAS score was significantly 
low in non-fixed group (p=0.003, p=0.033 and p=0.047 respectively). After 1 week and 3 months of surgery, the VAS score 
was comparable in both the groups (p=0.126, p=0.183). The mean duration of surgery in both the groups were comparable 
(p=0.258). The mean analgesic use in mesh fixed group was 1.42±0.62 and in non-fixed group was 1.18±0.57 which was 
comparable (p=0.124). Prior to discharge, the mean analgesic use was significantly less in non-fixed group (p=0.003). 
On comparing complications, urinary retention was significantly less in non-fixed group (p=0.0.028). The mean length of 
hospital stay and mean time to return to normal activities were significantly less in non-fixed group (p=0.026 and p<0.001 
respectively). In non-fixed group, the cost of treatment was significantly low (p<0.001). TEP repair is feasible and safe 
without mesh fixation device.
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1.  Introduction
The most common type of hernia is the inguinal hernia. 
The incidence in males is about 2.5% and in females 
is about 2%. Repair of inguinal hernia significantly 
contributes to the workload of the general surgeon. 
Mesh repair has been the gold standard in providing a 
permanent reinforcement by causing fibrosis in tissue. 
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In absence of mesh tissue approximation itself provides 
the tissue strength along with the post-operative fibrosis 
resulting from surgical trauma.

Total Extra Peritoneal (TEP) repair of inguinal hernias 
is rapidly becoming an established procedure. The main 
advantages of TEP over open hernia repair are decreased 
postoperative pain and less morbidity1- 5. It is now 
recommended that laparoscopic hernia repair be the 
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method of choice for bilateral and recurrent inguinal 
hernias6.

This technique consists of placing polypropylene mesh 
in pre-peritoneal space. The mesh fixing issue in TEP 
inguinal hernia repair remains unresolved. The mesh was 
traditionally fixed by surgeons using laparoscopic stapling 
device, tacks, suturing techniques and recently adhesives. 
Mesh fixation is done to prevent mesh migration leading 
to recurrence but different studies have shown that cases 
without mesh fixation are not associated with any increased 
risk of hernia recurrence. Fixing the mesh however not 
only increases the cost and duration of the procedure but 
can also cause complications such as postoperative pain7.

TEP’s disadvantages include the need for General 
Anesthesia (GA), the need to fix the mesh, the development 
of seromas, and the difficult curve to learn. Fixing the 
mesh with metal staples will lead to new post-operative 
groin pain, apart from increasing the costs1, 8, 9, which even 
in a small percentage of patients can become chronic10. 
This resulted in several studies showing that non-fixing 
the mesh is safe, less expensive and does not result in an 
increased risk of hernia recurrence compared to traditional 
open hernia repair7, 11. 

However, in this study we compared the outcome 
of TEP hernia repair procedure with and without using 
mesh fixation device. We analyzed demographic profile, 
symptoms and examination findings, operative variables, 
postoperative complications, stay in hospital and cost of 
treatment.

2.  Methods
This study was conducted in the Department of General 
Surgery, Institute of Medical Science, Banaras Hindu 
University, Varanasi from September 2017 to May 
2019 were included in the study. This is a prospective 
comparative study which was done after obtaining ethical 
approval from the ethical committee of the institute. 
Sixty patients diagnosed clinically with non-recurrent, 
uncomplicated symptomatic inguinal hernias were 
randomized into two groups:  30 patients to TEP with 
fixation of mesh (group I) and 30 patients to TEP without 
fixation of mesh (group II) using computer generated 
random number table. Both procedures were performed 
under general anesthesia.

Exclusion criteria were patients with significant 
medical comorbidities, like hypertension, bronchial 

asthma, diabetes, or any other systemic disease likely 
to delay the recovery of the patient, American College 
of Anesthesiology Grade III or more, uncorrectable 
coagulopathy and suspected intra-abdominal or pelvic 
malignancy. Patients presenting with complicated hernia, 
recurrent hernia or previous abdominal surgery were 
also excluded from the study. After enrolment in the 
study the patients were randomly allocated to Mesh Fixed 
group or Mesh not fixed group. In Mesh Fixed group the 
polypropylene mesh used was fixed using absorbable 
tacks. In the medial part two tacks were placed each at the 
pubic bone and rectus abdominus muscle. In the lateral 
part mesh was fixed with one tack in the upper part while 
the lower one was left unfixed. The Mesh not fixed group 
had only the mesh spread over the dissected peritoneum 
and the pneumoperitoneum was gradually removed 
under vision. The group was assigned by using computer 
generated random number table.

A dose of prophylactic antibiotic was given 30 minutes 
before surgery. Post operatively the patients were kept nil 
by mouth and advised complete bed rest till the effect of 
anesthesia is completely worn out, till then they were given 
supportive maintenance intravenous fluids. Patients were 
advised and encouraged to ambulate and start their activities 
of daily life as early as possible. Prophylactic antibiotics 
were given for duration of 5 to 8 days, of which parenteral 
antibiotics were given for at first 48 hours. Analgesics were 
given at 12 hour interval for a period of 3 to 5 days, shifted 
on to oral tablets as early as possible. 

Standard surgical procedure for TEP repair involved a 
transverse incision 1 inch below the level of the umbilicus 
slightly lateral to the side of the hernia for placement 
of a 10-mm trocar through which creation of the extra 
peritoneal space was done.  This port was also used for 
30 degree 10 mm telescope and two 5-mm trocars were 
subsequently placed in midline under direct vision. After 
necessary dissection was done by the standard method, 
a 12 × 15 cm knit polypropylene mesh was introduced. 
Depending on the group the mesh was fixed or left unfixed. 
Bupivacaine 0.5% was used for TEP repairs titrated to 
body weight. For TEP repairs infiltration around the 
port sites and into the preperitoneal space was employed. 
The infra-umbilical fascial defect was closed with No. 1 
polyglactin suture and both 5mm port sheath were not 
closed. As a standard protocol drain was not placed.

The postoperative pain was measured using Visual 
Analogue Scale (VAS) where a score ranged from 0 
representing no pain to a score of 10 corresponding to 
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the worst pain. VAS was assessed during the immediate 
postoperative period at 1, 6, and 24 hrs and at 1 week and 
at 3 months of follow-up.

A restructured proforma was used to enter all the data. 
In case the patients were unable to attend the follow-up 
clinic, the proforma were completed by telephonic 
conversation. Data was recorded and analyzed includes 
demographic profile, symptoms and examination findings, 
operative variables, complications, hospital stay and cost 
of treatment. Statistical evaluation and final assessment of 
result after follow up was done.

Statistical analysis was done using SPSS software 
version (23.0) for windows (IBM Inc., Chicago, USA). For 
categorical variables Chi square test and Fisher’s exact test 
were used. On comparing two groups of mean Student’s t 
test was applied. P value <0.05 is considered as statistically 
significant.

3.  Results
The mean ages were 45.8±13.74 years for the non-
mesh fixed group and 55.47±16.74 years for the mesh 
fixed group. The patients in the mesh fixed group were 
significantly older than the patients in the non-fixed 
group (p=0.017). In both the groups, majority of cases 
have duration of symptoms >6 months. The comparison of 
symptoms, associated symptoms and clinical examination 
findings in mesh fixed and non-fixed group is shown in 
(Table 1). The mean operative time in mesh fixed group 
was 71.0±16.18 minutes and in non fixed group was 
65.74±19.41 minutes. Both the groups took almost equal 
time which was statistically insignificant (p=0.258).

On comparing pain intensity using VAS score in mesh 
fixed and non-fixed group. After 1, 6 and 24 hours of 
surgery, the mean VAS score was significantly low in non-
fixed group (p=0.003, p=0.033 and p=0.047). After 1 week 
and 3 months of surgery, the VAS score was almost equal 
in both the groups which showed statistically insignificant 
result (p=0.126, p=0.183) (Table 2 and Figure 1).   

In first hour after surgery, the mean analgesic use in 
mesh fixed group was 1.42±0.62 and in non-fixed group 
was 1.18±0.57 which was comparable (p=0.124). In prior 
to discharge, the mean analgesic use in non-fixed group 
was significantly less as compared to mesh fixed group 
(p=0.003). On comparing complications (seroma and 
urinary retention) between mesh fixed and non-fixed 
group, seroma was present in 2 (6.7%) patients in mesh 
fixed group and 5 (16.7) patients in non-fixed group. 

Table 2. � Comparison of Mean VAS score between 
mesh fixed group and non-fixed group

VAS  
score after  
surgery

Mesh fixed 
group (n=30)

Mesh non 
fixed group 
(n=30)

p-value

1 hour 2.0±0.54 1.45±0.82 0.003

6 hour 1.95±1.11 1.40±0.82 0.033

24 hour 1.54±1.36 0.98±0.66 0.047

1 week 0.71±0.48 0.52±0.47 0.126

3 month 0.63±0.58 0.44±0.51 0.183

Table 1. � Comparison of symptoms, associated 
symptoms and clinical examination findings 

Mesh fixed 
group 
(n=30)

Mesh non 
fixed group 

(n=30) P-value

No. % No. %

Symptoms

Swelling in groin 18 60.0 19 63.33 0.790
Swelling in groin 
extending to 
scrotum

3 10.0 2 6.66 0.640

Pain in abdomen 4 13.33 3 10.0 0.687

Associated symptoms 

Chronic Cough 8 26.67 7 23.33 0.765
Constipation 6 20.00 8 26.67 0.541
Lower UTI 1 3.33 2 6.67 0.553
Previous 
operation 9 30.00 11 36.67 0.583

Others 1 3.33 3 10.00 0.302

Clinical examination findings 

Any visible 
swelling 18 60.00 19 63.33 0.790

Expansile cough 
impulse 30 100.00 30 100.00 -

Tenderness 1 3.33 2 6.67 0.553
Get above the 
swelling 3 10.00 5 16.67 0.447

Reducibility 30 100.00 30 100.00 -

Deep ring 
occlusion test 21 70.00 23 76.67 0.559
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Seroma was high in non-fixed group but it was statistically 
insignificant (p=0.228). Urinary retention was present in 
10 (33.33%) patients in mesh fixed group and 3 (10.0%) 
patients in non-fixed group. It was significantly high 
in mesh fixed group as compared to non-fixed group 
(p=0.0.028) (Table 3). 

On comparing postoperative follow up data between 
mesh fixed group and non-fixed group, the mean length 
of hospital stay in was significantly more in mesh fixed 
group as compared to non fixed group (p=0.026). The 
mean time to return to normal activities was 9.45±3.22 
days in mesh fixed group and 6.45±2.14 days in non-fixed 
group, which showed in non-fixed group had early return 
to normal activities as compared to mesh fixed group 
(p<0.001). In mesh fixed group, the cost of treatment 
was 30500.00±4500.00 rupees and in non-fixed group 
it was 12000.00±3800.00 rupees which showed the cost 

4.  Discussion
The fixation of mesh in TEP comes at a cost of increased 
operative expenses and higher incidence of chronic 
pain or inguinodynia. It is also questionable if the mesh 
fixation is at all needed as the tissue incorporation within 
the mesh provides a better and permanent fixation of 
itself. With this background we evaluated the outcome 
in mesh fixation versus non-fixation patients with 
unilateral inguinal hernia with respect to various clinical 
parameters.

Patients in the mesh fixed group were significantly 
older than those in the non-fixed group (45.8±13.74 
years and 55.47±16.74 respectively; p=0.017). All of the 
patients in both groups in our study were males. Garget, 
et al.12 found similar results.

In our study, on comparing pain intensity using VAS 
score in mesh fixed and non-fixed group. After 1, 6 and 
24 hours of surgery, the mean VAS score was significantly 
low in non-fixed group (p=0.003, p=0.033 and p=0.047) 
as compared to mesh fixed group. After 1 week and 3 
months of surgery, the VAS score was almost equal in 
both the groups which showed statistically insignificant 
result (p=0.126, p=0.183). 

The pain score also varies with the function of 
time. In a study conducted by Buyukasik, et al.13 in 100 
patients, at time of discharge and in first month the 
VAS score was more in mesh fixed group (p=0.034 and 
0.001, respectively) while at 6 and 12 months there was 
no significant difference (p=0.109 and 0.158 respectively) 

Table 4. � Comparison of postoperative follow up data 
between mesh fixed and non-fixed group

Variables Mesh fixed 
group (n=30)

Mesh non fixed 
group (n=30) p-value

Length of 
hospital stay 
(days)

1.32±0.45 1.11±0.23 0.026

Return to 
normal 
activities 
(days)

9.45±3.22 6.45±2.14 <0.001

Cost of 
treatment 
(Rs) 

30500.00± 
4500.00

12000.00± 
3800.00 <0.001

Figure 1.  �Comparison of Mean VAS score between mesh 
fixed group and non-fixed group.

Table 3. � Comparison of postoperative analgesic use 
and complications between mesh fixed and 
non-fixed group

Mesh fixed 
group 
(n=30)

Mesh non 
fixed group 

(n=30)
p-value

Analgesic use (Mean±SD)
1st hour after 
surgery 1.42±0.62 1.18±0.57 0.124

Prior to discharge 4.63±3.74 2.32±1.81 0.003
Complications (No, %) 
Seroma 2 (6.7) 5 (16.7) 0.228
Urinary retention 10 (33.33) 3 (10.0) 0.028

of treatment was significantly low in non-fixed group as 
compared to mesh fixed group (p<0.001) (Table 4).
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when compared the mean pain score with mesh not 
fixed group. Similar results also emerged from an Indian 
study by Gangopadhyay, et al.14. They observed average 
pain score at various designated time intervals were 
significantly high in mesh fixed group compared with 
non-fixed group (Table 2).

On comparing pain symptoms in long term follow up 
among 313 patients, Lau, et al.10 concluded that chronic 
pain after TEP may vary from 9% to 22% with mesh 
fixation. Another study on 929 patients evaluating similar 
outcome parameter following failed to show any difference 
in pain score at 1 week after surgery did found significant 
difference in pain score at 1 month15. A Pakistani study 
on 63 patients also concluded increased pain in the mesh 
fixed group (4.7±0.683 and in non-fixation group versus 
4.1±0.860 in fixed group; p<0.001)16. 

However studies have also opined that the pain 
score was better only in early postoperative period 
while follow-up at 1, 3 and 6 months did not show any 
significant difference17. 

Another prospective randomized controlled study was 
published from Egypt on 60 patients with the objective 
of comparing mesh fixation and non-fixation in terms of 
postoperative pain and recurrence rates following TEP. 
It showed significant reduction in postoperative pain, 
chronic groin pain and early return to work in non-
fixation group18.

We found that fixation of mesh does not significantly 
adds to the time with use of tacker device (p=0.258). Other 
studies have also found that the mean operating time was 
comparable in mesh fixed and non-fixed group12, 13. 

In our study, seroma was present in 2 (6.7%) patients 
in mesh fixed group and 5 16.7% patients in non-fixed 
group. Seroma was high in non-fixed group but it was 
statistically insignificant (p=0.228). Urinary retention was 
present in 10 (33.33%) patients in mesh fixed group and 
3 (10.0%) patients in non-fixed group. It was significantly 
high in mesh fixed group as compared to non-fixed group 
(p=0.0.028). In an Indian study conducted by Garget, et 
al.19, 194 hernias in 104 patients were randomized to mesh 
no fixation or fixation groups. They found similar seroma 
formation rate among both the groups (mesh fixed 10.4% 
versus mesh not fixed 15.4%, P=0.56). Buyukasiket, et 
al.13, studied among 100 patients, they observed urinary 
retention was present in 17 (34%) patients in mesh fixed 
group and only 5 (10.0%) patients in non-fixed group. 
It was significantly high in mesh fixed group (p=0.007) 
which was similar to the current study.

In our study, on comparing analgesic use between 
mesh fixed and non-fixed group, in first hour after 
surgery, the mean analgesic use in mesh fixed group was 
1.42±0.62 and in non-fixed group was 1.18±0.57 which 
was comparable and statistically insignificant (p=0.124). 
In prior to discharge, the mean analgesic use in non-
fixed group was significantly less as compared to mesh 
fixed group (p=0.003). Similar result was observed by 
Buyukasik, et al.13  where, they found significantly higher 
necessity to use narcotic analgesics in the fixation group 
prior to discharge (p=0.025). 

In a study conducted by Wang, et al.20, among 76 
patients were randomized into two groups:  TEP with a 
non-fixed mesh technique (n=38) versus TEP with mesh 
fixation (n=38). They observed that the highest number of 
cases of analgesic use in post-operative patients were from 
mesh fixation group. The percentage of patients prescribed 
analgesics was 26.3%, while analgesics were used in 1 
patient in non-fixed group (2.6%), showing statistically 
significant differences (p<0.05) similar to the present study.

In our study the mean length of hospital stay among 
the patients in the fixation group was 1.32±0.45 days 
compared to 1.11±0.23 days in not fixed group (p=0.026). 
Similar result was reported by Gangopadhyay, et al.14 and 
Garg, et al.12 in terms of significantly lower hospitalization 
duration in mesh not fixed group. 

The mean time to return to normal activities in 
present study was 9.45±3.22 days in mesh fixed group 
and 6.45±2.14 days in non-fixed group, which showed in 
non-fixed group had early return to normal activities as 
compared to mesh fixed group (p<0.001). Similar result 
was reported by Garg, et al.12 where they found the mean 
time to return to normal activities was significantly less 
in no fixation of mesh group compared to mesh fixation 
group (9.88±3.3 versus 7.59±1.3 days ; p<0.001).

In our study, the cost of treatment was 30500.00±4500.00 
rupees in mesh fixed group and in non-fixed group it 
was 12000.00±3800.00 rupees which showed the cost of 
treatment was significantly low in non-fixed group as 
compared to mesh fixed group (p<0.001). Comparative 
cost analysis done by Reddy, et al.21 observed that the mean 
cost of surgery significantly increased with use of fixation 
device. It infers that cost of surgery is significantly less in 
without fixation of mesh group compared to with mesh 
fixation group. Another study by Wang, et al.20 also found 
that the cost of surgery is significantly less in non-fixation of 
mesh group compared with mesh fixation group (p<0.05).  
A meta-analysis of RCTs comparing staple fixation versus 
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non-fixation in inguinal TEP repair concluded that tack 
mesh fixation is associated with increased operating costs, 
operating time and stay in hospital22.

The authors do admit that the study has limitations like 
small study population, single-centered research without 
female patients, post-operative follow-up duration is 
short for recurrence evaluation and above all patients with 
chronic and bilateral hernia have not been included in this 
study.

5.  Conclusion
Fixing the mesh during TEP repair was associated with 
various postoperative complications, with no additional 
benefit. In conclusion, the results of this study indicate 
that laparoscopic repair of inguinal TEP hernia without 
mesh fixation is safe and feasible, with no increase short 
term recurrence rates. The technique also reduces the risk 
of postoperative complications, hospitalization expenses 
and hospital stay. For subgroup analyses more studies 
with larger sample sizes are needed.
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