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INTRODUCTION

A hernia is an abnormal protrusion of an organ or tissue 
through the defect in its surrounding wall.1 From an aetio-
logical point of view, there are two types of inguinal her-
nia- congenital and acquired. Congenital hernias imply to a 
persisting Processus Vaginalis with free communication be-
tween the abdominal cavity and the scrotum. In the newborn, 
the frequency of a patent Processus Vaginalis is 57-94% with 
37-40% persisting up to two years of age and half of them 
may develop into an inguinal hernia later in life.2,3 Acquired 
inguinal hernias are generally not believed to be associated 
with a persistent Processus Vaginalis but it develops second-
arily. Several risk factors for the development of acquired 
inguinal hernias have been suggested, among these various 

connective tissue disorders like Marfan’s and Ehlers- Danlos 
syndrome, cutis laxa and osteogenesis imperfect, all of which 
carry an increased hernia incidence, and the aetiological link 
to connective tissue disorders seems to be quite clear.4

In 1984, hernia surgery saw a big leap when Lichtenstein et 
al coined the term “Tension Free Hernioplasty” and broke the 
old dogma by routinely advocating the use of synthetic mesh 
in inguinal hernia repair.5 There was a significant decline in 
the recurrence rate and nowadays its rate is consistently re-
ported as low as 1-4% which was earlier up to 50-60%.6-10

In 1990, Laparoscopic tension-free hernia repair technique 
was introduced and was propagated as a better alternative to 
Lichtenstein tension-free mesh repair in terms of outcome 
measures like less post-operative pain and shorter recovery 
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time.11 In 2009, the European Hernia Society (EHS) issued 
the guidelines as Grade A recommendation based on the 5 
meta-analyses for the treatment of primary unilateral ingui-
nal hernia repair. It recommended the open Lichtenstein and 
endoscopic inguinal hernia techniques as the best evidence-
based options for the repair of primary unilateral inguinal 
hernia providing the surgeon was sufficiently experienced in 
a specific procedure.12 EHS again in 2014 issued the same 
recommendations after excluding some of the Swedish 
Data.13 

Since then, various studies and meta-analysis were done fa-
vouring either one of the studies or showing no difference in 
the outcome measures regarding postoperative pain, recur-
rence, duration of hospital stay, cost-effectiveness etc. This 
study is therefore undertaken to prospectively study the ben-
efits and harm of the open and laparoscopic inguinal hernia 
repair techniques.

MATERIAL AND METHODS

A total of 78 patients of inguinal hernia enrolled prospec-
tively between November 2017 to December 2019 and pa-
tients aged 18 years and above admitted in JNMCH Hospital 
were included in this study. 50 patients were included in the 
open (Lichtenstein) group while 28 patients were allocated 
to Laparoscopic (TEP) group. The results were verified us-
ing the chi-square test and unpaired ‘t’ test respectively.

Patients included were- Male patients, age ≥ 18 (Clinical 
Ethical Approval Number: 1023/FM) years, unilateral in-
guinal hernia, elective operation, patient giving consent. 
Patients excluded were- Female patient, age <18 years, bi-
lateral inguinal hernia, previous lower abdominal surgery, 
coagulation defect, emergency operation. The patient was to 
be followed up- every day till discharge and follow up after 
1 week, 4 weeks and 12 weeks. A detailed history and clini-
cal examination were done in every case before surgery. In-
vestigations before surgery included complete blood count, 
bleeding time, clotting time, kidney function test, serum 
electrolyte, blood sugar, X-ray chest and electrocardiogram. 
The patient was operated with spinal anaesthesia used for 
Lichtenstein repair patients and TEP patients were operated 
under general anaesthesia (Figure 1 and 2).

During the intra-operative period, duration of operation, 
intraoperative complications and conversion to open were 
noted in both Lichtenstein and TEP groups. Post-operatively 
all patients were evaluated for pain (based on VAS) in the 
immediate postoperative period (at 6 hrs) and also during 
the whole length of the hospital stay and in follow up after 
1 week, 4 weeks and 3 months of surgery. They were also 
evaluated for any post-operative complications like seroma, 
hematoma, wound/mesh infection, length of hospital stay, 
recurrence. The patients underwent Open Lichtenstein repair 

or laparoscopic TEP repair based on the surgeon’s prefer-
ence.

Figure 1: Extraperitoneal hernia repair.

Figure 2: Lichtenstein “Tension free” hernia repair.

The pain was calculated using a visual analogue score which 
is based on Wong-Baker facial pain rating scale14 and Visual 
analogue scale. Descriptive statistical analysis using SPSS 
statistical software score was used to present the data in the 
present study. Results on continuous measurements are pre-
sented with Mean and standard deviation while results on 
categorical measurements are presented in numbers and per-
centages. Pearson’s chi (x2) square test and Unpaired ‘t’ test 
were used for statistical analysis. A probability value of less 
than 0.05 (p< 0.05) was deemed statistically significant.

RESULTS

In both TEP and Lichtenstein groups, most of the patients 
were in the age group of 41 to 60 years. The mean age of 
patients in the TEP group was 40.39 ± 13.75 years and that 
in the Lichtenstein group was 43.88 ± 18.75 years. All the 
patients were male and the two groups were comparable con-
cerning the age. No statistical difference was found between 
the mean age of the two groups (p=0.3915) (Table 1).
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Table 1: Different patient outcomes between Lichtenstein and TEP repair-
   LICHTENSTEIN   

        (n=50)
TEP

(n=28)
p VALUE

 Age  43.88 ± 18.75 years  40.39 ± 13.75 years   p=0.3915

 Side of hernia Right 30 (60%) 16 (57.1%)   p=0.8056

Left 20 (40%) 12 (42.9%)

Type of hernia Indirect 38 (76%) 24 (85.7%)   p=0.4759

Direct 12 (24%) 4 (14.3%)

Operative Time 52.32 ± 12.93 min 79.00 ± 10.59 min   p<0.0001

Intra-operative complica-
tions

Visceral Injury 0 0         -

Vascular Injury 0 1 (2%)   p=0.1785

Conversion to open 0 4 (14.3%)   p=0.0061

Length of hospital stay  4.66 ± 2.57 Days 3.57 ± 0.57 Days   p=0.0304

Recurrence 0 0 -

Out of 78 patients in both the groups, the indirect hernia was 
present in 24 (85.7%) patients in TEP group and 38 (76%) 
patients in Lichtenstein group while direct hernial compo-
nent was seen in 4 (14.3%) patients in TEP group and 12 
(24%) patients in Lichtenstein group but the results were 
comparable (p=0.3078). In TEP group, 16 (57.1%) patients 
had right-sided hernia as compared to 30 (60%) patients in 
Lichtenstein group (p=0.8056) (Table 1).

The mean operative time was significantly lesser in Lichten-
stein repair [52.32 ± 12.93 minutes, SD= 12.93, SEM=2.10] 
than in the TEP repair [79 ± 10.59 minutes, SD=10.59, 
SEM=2.16] (p<0.0001) (Table 1).

In our study, more intraoperative complications occurred in 
TEP group than in Lichtenstein group with vascular injury 

occurring in 1 (2%) out of 28 patients (p=0.1785) in TEP 
group while there was no major vascular injury in Lichten-
stein group, and in 4 (14.3%) out of 28 patients in TEP group, 
the procedure was abandoned midway and converted to open 
and the difference was significantly higher [p=0.0061] than 
Lichtenstein group. None of the patients had any visceral in-
jury [Table 1]. The mean duration of hospital stay was found 
to be 3.57 days in the TEP group [SD=0.57, SEM=0.11] as 
compared to 4.66 days in the Lichtenstein group [SD=2.57, 
SEM=0.36], and the duration was found to be significantly 
higher in Open group as compared to TEP group [p=0.0304] 
[Table 1].

Till now, no recurrence of hernia is ever noted in either TEP 
or Lichtenstein group.

Post-operative pain at rest

Table 2: Visual analogue scale score between Lichtenstein and TEP at rest-

S.No Procedure Average pain 
during the 
hospital stay

  p-value After 1 
week

 p-value After 4 
weeks

  p-value After 12 
weeks

 p-value

1. OPEN 1.57
p=0.0164

0.76
p=0.3853

0.22
p=0.4489

0.08
p=0.8933

2. TEP 1.31 0.61 0.14 0.07

In our study, patients of Lichtenstein group had more pain 
at rest [Mean=1.57, SD=0.46, SEM=0.18] than those in 
TEP group [Mean=1.31, SD=0.41, SEM=0.14] during 
their entire hospital stay and the result was found to be 
statistically significant [p=0.0164] [Table 2]. However, 
the difference in VAS between the two procedures was 
found to be comparable after 1 week [p=0.3853], 4 weeks 
[p=0.4489] and 12 weeks [p=0.8933] of discharge at rest 
[Figure 3].

Figure 3: Bar chart showing Visual analogue scale score 
(VAS) between Lichtenstein and TEP groups.
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Post-operative pain on exertion

Table 3: Visual analogue scale score between Lichtenstein and TEP on exertion-
S. No. Procedure Average pain 

during the 
hospital stay

p-value After 1 
week

p-value After 4 
weeks

p-value After 12 
weeks

p-value

1. OPEN 2.33 p=0.0675 1.48 p=0.0083 0.82 p=0.0470 0.36 p=0.2353

2. TEP 2.01 0.96 0.46 0.21

In our study, patients of Lichtenstein group had more pain 
on exertion [Mean=1.48, SD=0.84, SEM=0.12] than those 
in TEP group [Mean=0.96, SD=0.74, SEM=0.14] which was 
found during follow up after 1 week of discharge and the 
result was found to be statistically significant [p=0.0083] 
[Table 3]. It was also found that patients of Lichtenstein 
group had more pain on exertion [Mean=0.82, SD=0.85, 
SEM=0.12] than those in TEP group [Mean=0.46, SD=0.51, 
SEM=0.10] which was found during follow up after 4 weeks 
of discharge and the result was found to be statistically sig-
nificant [p=0.0470] [Table 3].

However, the difference in VAS between the two procedures 
was found to be comparable during hospital stay [p=0.0675], 
and 12 weeks [p=0.2353] of discharge on exertion [Figure 
4].

Post-operative Chronic Pain
There was no reported chronic pain post-operatively in pa-
tients of both the groups after 12 weeks of follow up.

Post-Operative Complications:
In our study, out of 50 patients of Lichtenstein group, 8 (16%) 
developed seroma during the hospital stay as compared to 5 
out of 28 (17.9%) patients of TEP group (p=0.8327). In 7 out 
of 50 patients (14%) of Lichtenstein group, seroma persisted 
even after discharge and was followed up after 1 week as 
compared to 5 patients out of 28 patients (17.9%) in TEP 
group (p= 0.6507). During follow up after 4 weeks, sero-
ma was found in 3 out of 50 (6%) patients in Lichtenstein 
group while it subsided in 2 patients in TEP group and now 
it was seen in only 1 (3.6%) patient belonging to TEP group 
(p=0.6406). No occurrence of seroma was found in patients 
of both the groups during follow up after 12 weeks [Table 4].

Table 4: Postoperative complication rates between Lichtenstein and TEP repair
   LICHTENSTEIN

(n=50)
TEP

(n=28)
   p VALUE

During Hospital Stay Seroma 8 (16%) 5 (17.9%) p=0.8327

Haematoma 4 (8%) 1 (3.6%) p=0.4436

Superficial wound infection 1 (2%) 1 (3.6%) p=0.6740

After 1 week Seroma 7 (14%) 5 (17.9%) p=0.6507

Haematoma 4 (8%) 0 p=0.1245

Superficial wound infection 3 (6%) 1 (2%) p=0.6406

After 4 weeks Seroma 3 (6%) 1 (2%) p=0.6406

Haematoma 1 (2%) 0 p=0.4515

Superficial wound infection 1 (2%) 0 p=0.4515

After 12 weeks Seroma 0 0 -

Haematoma 0 0 -

Superficial wound infection 0 0 -

Out of 50 patients in the Lichtenstein group, 4 (8%) devel-
oped haematoma during the hospital stay as compared to 1 
out of 28 (3.6%) patients of the TEP group (p=0.4436). Dur-

ing follow up after 1 week, 4 out of 50 patients (8%) in Li-
chtenstein group, haematoma persisted even after discharge 
and was observed in follow up while it subsided in all the 
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patients in TEP group (p=0.1245). During follow up after 4 
weeks, haematoma persisted in 1 out of 50 (2%) patients in 
the Lichtenstein group (p=0.4515). After 12 weeks, no hae-
matoma was observed during follow up [Table 4]. One (2%) 
patient developed superficial wound infection during the 
hospital stay in Lichtenstein group as compared to 1 out of 
28 (3.6%) patients who belonged to TEP group (p=0.6740). 
During follow up after 1 week, 3 out of 50 patients (6%) of 
Lichtenstein group had developed superficial wound infec-
tion as compared to only 1 out of 28 in patients who be-
longed to TEP group (p=0.6406). During follow up after 4 
weeks, superficial wound infection was found in 1 out of 
50 (2%) patients of Lichtenstein group while it subsided in 
all the patients of TEP group (p= 0.4515). No occurrence 
of superficial wound infection was found in patients of both 
the groups during follow up after 12 weeks [Table 4]. None 
of the patients developed deep infection/ mesh infection in 
either of the two groups during follow up till now.

DISCUSSION

An inguinal hernia is a common surgical problem encoun-
tered worldwide. There are various methods for inguinal 
hernia repair, but ‘Tension-free repair’ is the procedure of 
choice. The tension-free repair procedures can be roughly 
categorized into two groups; laparoscopic and open ap-
proach 15 but the ideal technique is still controversial. Al-
though open tension-free mesh techniques of inguinal hernia 
repair offered good results the superiority of laparoscopic 
technique was reported for postoperative pain and lesser 
duration of hospital stay.16 In this study, most of the cases 
operated in both the Lichtenstein and TEP groups belonged 
to the age group of 41-60 years with the mean age of 45.32 
± 17.66 years in Lichtenstein group as compared to 39.88 ± 
11.98 years in TEP group. Neumayer L et al. 17 had reported 
the mean age of the patients in open mesh repair group and 
laparoscopic repair groups as 58.4+12.7 years and 58.6+12.8 
years respectively and are in parallel to the current study. 
Hamza Y et al. 18 noted no significant difference in age be-
tween the two groups indicating that the two groups are com-
parable and are similar to our study.

In our study, all the patients in both groups were males. 
Bringman S et al. 19 and Sawarkar P et al. 20 included only 
males in their study which is similar to our study. But Govin-
daraj S et al. 21 in their study had 98.3% of all the patients as 
males and 1.7% as females.

In our study, 38 (76%) out of 50 patients had indirect her-
nia who belonged to Lichtenstein group as compared to 24 
(85.7%) out of 28 patients who were in TEP group while 12 
(24%) out of 50 patients in Lichtenstein group had a direct 
hernia as compared to 4 (14.3%) out of 28 patients in TEP 
group and the results were comparable [p=0.1859]. Prasad 

et al. reported 58% of patients having indirect hernia while 
42% having a direct hernia.22 More occurrence of indirect 
hernia in a study with 186 out of 274 (60%) patients having 
indirect hernia as compared to 96 out of 274 (30%) patients 
having a direct hernia is also found.23 So, the results in our 
study were found to be similar to both. However, Zhang X et 
al.24 reported comparable results in the occurrence of indirect 
and direct hernia between both Open and TEP groups (32 out 
of 77 patients with an indirect hernia and 5 out of 77 patients 
with a direct hernia in Open group while 34 out of 77 patients 
with an indirect hernia and 6 out of 77 patients with a direct 
hernia in TEP group respectively) [p=0.798]. 

In our study, 30 (60%) out of 50 patients who belonged to 
Lichtenstein group presented with right-sided hernia as com-
pared to 16 (57.1%) out of 28 patients in TEP group while 20 
(40%) out 50 patients in Lichtenstein group had a left-sided 
hernia as compared to 12 (42.9%) out of 28 patients in TEP 
group but the results were comparable [p=0.7708]. Prasad 
KT et al.26 in their study found 62 % of patients of having 
right-sided hernias as compared to 38% of patients left-sided 
hernias. Pooraneson K et al. 25 found 14 out of 25 (56%) pa-
tients as having a right-sided inguinal hernia in Open group 
as compared to 10 out of 25 (40%) patients in TEP group 
with more occurrence of right-sided hernia in Open group 
while more occurrence of left-sided hernia in TEP group. So, 
our results were in concordance with other studies 

The duration of surgery among the study participants in 
TEP group (79 ± 10.59 mins) was significantly higher as 
compared to the Lichtenstein group (52.32 ± 12.93 mins) 
group [p<0.0001]. Shah et al.26 reported average duration of 
84.25 minutes taken for Laparoscopic (TEP) hernia repair 
as compared to open (Lichtenstein) hernia repair which was 
about 71.5 minutes and the duration was significantly higher 
[p=0.016]. Schmidt et al.27, Mc Cormack et al.28 [p <0.0001], 
Bringman S et al. 19 [p<0.0001], also reported the duration of 
surgery to be significantly higher in TEP group as compared 
to Lichtenstein hernia repair group which is similar to our 
study. In our study, the vascular injury occurred in 1 out of 28 
patients of TEP group (p=0.1785), and in 4 out of 28 cases in 
TEP group, the procedure was abandoned midway and was 
converted to open and the difference was significantly higher 
[p=0.0061] than in Lichtenstein group. None of the patients 
had any visceral injury in either group. Schmidt et al. 27, Mc 
Cormack et al. 28 [visceral (Overall 8/2315 versus 1/2599) 
and vascular (Overall 7/2498 versus 5/2758) injuries], Grant 
et al. 29 [visceral (4.7 per 1000) and vascular injuries (1.1 per 
1000)] found visceral and vascular injury to be more in La-
paroscopic (TEP) group as compared to Open group in their 
study. 

Patients who underwent Lichtenstein repair had significant-
ly more pain [Mean=1.57, SD=0.46, SEM=0.18] than those 
undergoing TEP repair [Mean=1.31, SD=0.41, SEM=0.14] 
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during their entire hospital stay [p=0.0164] at rest. How-
ever, the difference in VAS between the two procedures 
at rest was not found to be statistically significant during 
follow up after 1 week [p=0.3853], 4 weeks [p=0.4489] 
and 12 weeks [p=0.8933]. On exertion also, patients who 
underwent Lichtenstein repair experienced more pain 
[Mean=1.48, SD=0.84, SEM=0.12] than those undergo-
ing TEP repair [Mean=0.96, SD=0.74, SEM=0.14] during 
follow up after 1 week [p=0.0083]. Also, after 4 weeks of 
follow up, patients of Lichtenstein repair had significantly 
more pain [Mean=0.82, SD=0.85, SEM=0.12] on exertion 
than those undergoing TEP repair [Mean=0.46, SD=0.51, 
SEM=0.10] [p=0.0470]. However, no difference in VAS 
between the two procedures on exertion was found to be 
statistically significant during the hospital stay [p=0.0675] 
and after 12 weeks follow up [p=0.2353]. Mc Cormack et 
al. 28 in their study showed the lesser occurrence of pain 
[Overall 290/2101 versus 459/2399; Peto OR 0.54, 95% CI 
0.46 to 0.64; p<0.0001] in the laparoscopic group which is 
similar to our study. Sawarkar P et al. 20 in their study found 
13.4% of patients in the Lichtenstein group had severe pain 
as compared to 8.0% patients in the laparoscopic group, 
(p=0.29). While 9.3% of patient had moderate pain in the 
laparoscopic group as compared to 36.0% in the Lichten-
stein group (p<0.001) after 1 week of operation. After that, 
severe pain occurred in 2 patients (2.6%) of the Lichten-
stein group, while none of the patients in the laparoscopic 
group complained of any pain and the findings were similar 
to our study. Kochia ST et al.30 found chronic pain to be 
more prevalent in the Lichtenstein group as compared to 
the TEP group. There was no reported chronic pain in the 
patients of both the groups after 12 weeks of follow up in 
our study. Bringman S et al.19 and Sawarkar P et al.20 also 
reported the absence of chronic pain in their study which 
was similar to the findings of our study.

In the postoperative period, 8 (16%) patients had developed 
seroma during the hospital stay, persisting in 7 (14%) pa-
tients after 1 week and in 3 (6%) patients after 4 weeks du-
ring follow up in the Lichtenstein group while it was seen in 
5 (17.9%) patients during the hospital stay and persisting in 
all 5 (17.9%) patients after 1 week and in 1 (3.6%) patient 
after 4 weeks during follow up TEP group respectively. No 
occurrence of seroma occurred in both the groups during fol-
low up after 12 weeks. The occurrence of haematoma was 
seen in 4 (8%) patients during the hospital stay persisting 
in all 4 (8%) patients after 1 week and later subsiding in 3 
patients and after that, it was seen in 1 (2%) patient after 4 
weeks during follow up Lichtenstein group while in the TEP 
group, haematoma occurred in 1 (3.6%) patient and later it 
was absent during follow up after 1 week, 4 weeks and 12 
weeks. Superficial wound infection was seen in 1 (2%) pa-
tient in the Lichtenstein group during the hospital stay, while 
it was seen in 3 (6%) patients after 1 week and in 1 (2%) 

patient after 4 weeks of follow up. No superficial wound in-
fection was seen after 12 weeks in the Lichtenstein group. 
In the TEP group, superficial wound infection was seen in 
1 (2%) patient during the hospital stay and in 1 (2%) pa-
tient after 1 week of follow up. No occurrence of superficial 
wound infection was seen during follow up after 4 and 12 
weeks in TEP group. None of the patients developed deep 
infection/ mesh infection in either of the two groups during 
follow up till now. Shah et al. 26 [2 cases of seroma & haema-
toma (p=0.510), 4 cases of wound infection (p=0.636) in the 
open group versus 0 case of seroma/haematoma and1 case 
of wound infection in Laparoscopic group], Prasad KT et al. 
22 [3 cases each of Seroma & Hematoma, 1 case of wound 
infection were found in Lichtenstein group and none (sero-
ma, haematoma or superficial wound infection) in the TEP 
group ], and Athmaram A et al. 31 also found no difference in 
the postoperative complication rates between either Open or 
Laparoscopic groups.

The mean duration of postoperative hospital stay was found 
to be significantly lesser in TEP group [Mean=3.57 days, 
SD=2.57, SEM=0.36] as compared to Lichtenstein group 
[Mean=4.66 days, SD=0.57, SEM=0.11] [p=0.0304]. Pras-
ad KT et al. 22 [3.84 days for the Open (Lichtenstein) group 
compared to 3.44 days for the Laparoscopic TEP group (p= 
0.004)], Pooraneson et al. 25 [(3.08+0.4 days) TEP group 
compared to 5 days in the open group (p<0.001)] in their 
study found the duration of hospital stay to be more in Li-
chtenstein as compared to TEP group. While Shah et al. 26 
[3.23 days for Open group and 3.50 days for the Laparo-
scopic group [p=0.352], Mc Cormack et al. 28 [p=0.05], Grant 
et al. 29 [p=0.50] did not find any difference in hospital stay 
between the two groups.

CONCLUSION

Though the procedure of totally extraperitoneal repair for 
inguinal hernia takes a little longer time and complications 
of general anaesthesia cannot be ruled out, it is a better pro-
cedure in parameters like lesser post-operative pain scores 
and less duration of hospital stay, with no recorded intra-ope-
rative or post-operative complications. Thus, TEP can be 
considered as the procedure of choice for the inguinal hernia 
repair in the hands of the experienced surgeons.

Acknowledgement: N/A

Conflict of interest: The authors declare that there are no 
conflicts of interests regarding the publication of this article. 

Funding: No funding was required for the study.

Clinical ethical committee approval number- 1023/FM



Int J Cur Res Rev   | Vol 12 • Issue 22 • November 2020

Ali et al.: TEP or lichtenstein for inguinal hernia repair- a comparative analysis between both the techniques in a tertiary care centre

172

REFERENCES
1. Wantz GE. Abdominal wall hernias. In: Schwartz SI, editor. 

Principles of Surgery. 7th ed. New York, NY: McGraw-Hill; 
1999; 3(2) 1585-611.

2. Loyd DA, Rintala RJ. Inguinal hernia and hydrocele. In: Pedi-
atric surgery, O´Neill JA, jr et al (eds). Mosby: St. Louis, 
1998;5(1): 1071-1086.

3. Rowe MI, Copelson LW, Clatworthy HW. The patent proces-
sus vaginalis and the inguinal hernia. J Pediatr Surg 1969; 4(1): 
102-107.

4. Friedman DW, Boyd CD, Norton P, Greco RS, Boyarsky AH, 
Mackenzie JW, et al. Increases in type III collagen gene expres-
sion and protein synthesis in patients with inguinal hernias. Ann 
Surg 1993;218(6): 754-760.

5. Amid PK. Lichtenstein tension-free hernioplasty: its inception, 
evolution, and principles. Hernia 2004; 8:1-7

6.  Heikkinen T, Bringman S, Ohtonen P, Kunelius P, Haukipuro K, 
Kulkko A. Five-year outcome of laparoscopic and Lichtenstein 
hernioplasties. Surg Endosc 2004; 18:518-522. 

7. Lepere M, Benchetrit S, Debaert M, Detruit B, Dufiho A, Gaujo-
ux D, et al. A multicentric comparison of transabdominal versus 
totally extraperitoneal laparoscopic hernia repair using PARIE-
TEX meshes. JSLS 2000; 4:147-153.

8. Olmi S, Erba L, Magone S, Bertolini A, Mastropasqua E, Perego 
P et.al. A prospective study of laparoscopic treatment of inci-
sional hernia employing the use of composite mesh: indications, 
complications, mesh fixation materials, and results. Chir Ital 
2005; 57:709-716.

9. MacFadyen BV, Jr, Mathis CR. Inguinal herniorrhaphy: compli-
cations and recurrences. Semin Laparosc Surg 1994; 1:128-140.

10. McCormack K, Scott NW, Go PM, Ross S, Grant AM. Lapa-
roscopic techniques versus open techniques for inguinal hernia 
repair. Cochrane Database 2003;1;23-32.

11. Jain SK, Gupta A, Kumar S, Kaza RCM. Laparoscopic vs Open 
inguinal hernia repair: A systematic review of the literature. 
Asian J Med Sci 2014 24: 5(3):10-14.

12. Simons MP, Aufenacker T, Bay-Nielsen M, Bouillot JL, Cam-
panelli G, Conze J, et al. European Hernia Society guidelines 
on the treatment of inguinal hernia in adult patients. Hernia 
2009;13: 343-403.

13. Miserez M, Peeters E, Aufenacker T, Bouillot JL, Campanelli 
G, Conze J et.al. Update with level 1 studies of the European 
Hernia Society guidelines on the treatment of inguinal hernia in 
adult patients. Hernia 2014; 18:151-163.

14. Wong DL, Hockenberry M, Wilson D, Winkelstein ML, Schwartz 
P. Essential of pediatric nursing. Ed 6 St. Louis; 2001:1301.

15. Gupta A. Laparoscopic vs. open inguinal hernia repair: A system-
atic review of the literature. Asian J Med Sci 2014 24;5(3):10-4. 

16. Gokalp A, Inal M, Maralcan G, Baskonus I. A prospective ran-
domized study of Lichtenstein open tension-free versus laparo-
scopic extraperitoneal techniques for inguinal hernia repair. Acta 
Chirurgica Belgica. 2003;103(5):502-6.

17. Neumayer L, Giobbie-Hurder A, Jonasson O, Fitzgibbons R Jr, 
Dunlop D, Gibbs J, et al. Open versus laparoscopic mesh repair 
of inguinal hernia. N Engl J Med 2004;350(18):1819-27. 

18. Hamza Y, Gabr E, Hammadi H, Khalil R. Four-arm randomized 
trial comparing laparoscopic and open hernia repairs. Int J Surg 
2010;8(1):25-28.

19. Bringman S, Ramel S, Heikkinen T, Englund T, Westman B and 
Anderberg B, et al. Tension free inguinal hernia repair. TEP ver-
sus mesh plug versus Lichtenstein (a prospective randomized 
clinical trial). Ann Surg 2003; 237: 142-147.

20. Sawarkar P, Agrawal A, Zade R, Mehera B, Gupta D. Lichten-
stein hernia repair versus totally extraperitoneal hernia repair: 
Randomized control study in rural area. J Mahatma Gandhi Inst 
Med Sci 2017;22:93-8.

21. Govindaraj S, Roshini AP, Prakash C, Pavithra B. The primary 
surgical treatment of inguinal hernia: a changing trend towards 
laparoscopic hernioplasty. Int Surg J 2019;(3):764-768.

22. Prasad KT, Apparao RV, Ramarao PSV. Comparative evaluation 
of Lichtenstein tension-free hernia repair vs laparoscopic TEP 
repair of inguinal hernia. Asian Pac J Health Sci 2016; 3(4): 300-
305.

23. Messaris E, Nicastri G, Dudrick SJ. Extraperitoneal Lapa-
roscopic inguinal hernia repair without mesh fixation. Pro-
spective Study With 1-Year Follow-up Results. Arch Surg 
2010;145(4):334-338.

24. Zhang X, Sun S, Qiao S, Wu Z, Sun G. Endoscopic extra-
peritoneal inguinal hernia repair versus open tension-free in-
guinal hernia repair for inguinal hernia. Int J Clin Exp Med 
2018;11(7):7367-7375.

25. Pooraneson K, Chandrashekar N, Ranjan VP, Yamuna VS. A 
comparative study between open Lichtenstein mesh repair and 
laparoscopic extraperitoneal repair of inguinal hernia. Int Surg J 
2018;5(5):1733-1737. 

26. Shah AH, Jighnesh BR, Yagnik VD. A Comparative Study be-
tween laparoscopic hernia repair and open Lichtenstein mesh 
repair. BJMMR 21(9): 1-8, 2017. 

27. Schmidt CG, Sauerland S and Bittner R. Comparison of endo-
scopic procedures vs Lichtenstein and other open mesh tech-
niques for inguinal hernia repair: a meta-analysis of randomized 
controlled trials. Surg Endosc 2005; 19: 188-199.

28. McCormack K, Scott NW. Laparoscopic techniques versus open 
techniques for inguinal hernia repair. Cochrane Database sys-
tems review. 2003;1: CD001785.

29. EU Hernia Trialists Collaboration. Laparoscopic compared with 
open methods of inguinal hernia repair: a systematic review of 
randomized controlled trials. Br J Surg 2000; 87: 860-867.

30. Kouhia ST, Huttunen R, Silvasti SO, Heiskanen JT, Ahtola H, 
Uotila- Nieminen M, et al. Lichtenstein hernioplasty versus to-
tally extraperitoneal laparoscopic hernioplasty in treatment of 
recurrent inguinal hernia-a prospective randomized trial. Ann 
Surg 2009;249(3):384-7.

31. Athmaram A, Paul S, Harishchandra B. A Comparative Study 
between laparoscopic hernia repair and open Lichtenstein’s 
mesh repair. IJSSR (Online): 2319-7064. Paper Id: NOV163359.


