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Background : The study was conducted to compare and assess the duration of procedure, complications encountered, 
post-operative pain and recovery, duration of hospital stay, and time taken in resumption to work between two 
techniques of open Lichtenstein mesh repair (OLMR) and Totally extra peritoneal (TEP) repair.
 Methods: A cross sectional comparative study was conducted among 60 patients admitted for surgical repair of hernia. 
After considering the inclusion and exclusion criteria, the subjects were randomly assigned to the groups of OLMR and 
TEP and were assessed for pain in the post-operative period was rated using a Visual Analogue Scale. Total duration of 
the procedure, complications, duration of hospital stay, and time taken in resumption to work were elicited between two 
techniques. 
Results: The mean duration of surgery among the study participants in TEP (51.6 mins) group was significantly higher 
compared to OLMR (44.1 mins) group. The median of post-operative pain scores in TEP group was significantly lower 
compared to OLMR group. The mean duration of post-operative recovery time, for resumption to work (4 days) among 
the study participants in TEP group was significantly lower compared to OLMR (9 days). The complications were 
significantly higher among the OLMR group compared to the TEP group.
Conclusions: Though the procedure of TEP repair for inguinal hernia takes a little longer time and complications of 
general anesthesia cannot be ruled out, it is a better procedure compared to open type.
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INTRODUCTION
Inguinal hernias constitute the most common form of 
abdominal wall hernias. The incidence of inguinal hernia 
remains indefinite; however, nearly about 500,000 cases come 
to medical attention each year. Twenty or more years ago, 
international and US surveys were conducted, wherein, the 
non- surgically treated inguinal hernia prevailed among 5% 
of men and similarly, same number of men had history of 
hernia repair [1]. The lifetime risk of inguinal hernia is 
estimated to be 27% and 3% for men and women respectively 
[2]. The lack of consensus in the literature as to the optimum 
repair technique or prosthetic mesh to insure a long term 
durable result is also surprising [3, 4].
                                
The wide use of mesh in the groin hernia repair has gained 
more popularity and has almost replaced the suture repairs 
such as shouldice or maloney repair [5,6]. There is, however, a 
very large debate on relative merits of laparoscopic mesh 
placement by using two to three small abdominal incisions 
compared with placement of mesh by using an open approach 
through a standard groin incision. Studies mentioned that 
laparoscopic hernia repair has got added benefits of lesser 
pain, reduced discomfort, short hospital stay and early 
resumption of normal daily activities but still it is not being 
commonly performed due to need for general anaesthesia and 
long learning curve. In this context, the purpose of this study is 
to compare the most commonly practiced methods namely 
Lichtenstein's hernioplasty and laparoscopic hernia repair in 
the hospital. The use of endo-laparoscopic surgery for inguinal 
hernias differs globally, constituting from 0% to 55% of repairs 
in some high resource countries. The average use in most 
countries is unknown, but then the rates recorded in Australia, 
Switzerland and Sweden is 55%, 45% and 28% respectively. 
Sweden in its national registry has noted the rates of surgeries 
being 64% Lichtenstein, 25% TEP, 3% TAPP, 2.7% combined 
open and preperitoneal and 0.8% tissue repair. Other registry 
revealed that between 2009 and 2016 an extensive variety of 
hernia repair techniques were in practise, including 39.0% 
TAPP, 25.0% TEP, 24.0% Lichtenstein, 3.0% plug, 2.6% 
Shouldice, 2.5% Gilbert prolene hernia system and 0.2% 
Bassini. The reliable data from Asia and the United States are 
still deficient [7].

Thus, this background indicates that there is a paucity of data 

with respect to the endoscopic repairs is concerned in 
addition to the lack of data on comparing and contrasting 
both techniques especially in the low resource settings like 
India. 

Hence the study was conducted to compare results of open 
Lichtenstein mesh repair and Totally extra peritoneal (TEP) 
repair, in an effort to determine the proposed advantages of 
one over the other. The Objectives of the present study were to 
compare and assess the outcome in terms of duration of 
procedure, complications encountered, post-operative pain, 
Hospital stay and resumption to work between open 
lichtenstein mesh repair and Totally extra-peritoneal repair of 
inguinal hernia.

METHODS 
Present study is a non-randomized comparative study. The 
study consisted 60 patients treated with hernioplasty (30 
cases of laparoscopic hernioplasty and 30 cases of open 
hernioplasty) in the Department of General Surgery, during 
the study period of one year. Written consent taken from all 
the cases.

Inclusion criteria 
All patients of both sex, who were 18 years of age or older with 
a diagnosis of inguinal hernia, either bilateral or unilateral 
and were medically fit to undergo the procedure were 
included in the study. 

Exclusion criteria 
Patients with age less than 18 years of age, contraindication to 
general anaesthesia (for laparoscopic repair) / Regional 
anaesthesia (for open repair), patients with complicated 
inguinal hernia like obstruction, strangulation or gangrene. 
Patients who have undergone previous lower abdominal 
surgeries. 

Data were collected using a questionnaire. Preoperatively the 
patients were offered options of either laparoscopic repair or 
open Lichtenstein's repair for inguinal hernia, and were 
educated about the advantages, disadvantages and type of 
anesthesia. Preoperative evaluation of patient for 
laparoscopic repair includes: cardiac evaluation such as 2D 
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ECHO if required. Pulmonary function test (PFT) for 
assessment of pulmonary function in some patients, and 
ultrasonography to rule out prostate enlargement. 

If the patient is not fit for general anesthesia, laparoscopic 
repair is not advised, and patient is advised to go for open 
Lichtenstein's repair. Operative steps and per operative 
complications were noted in detail and tabulated. 

Post-operative assessment with respect to post-operative 
pain, hospital stay, and other complications were included as 
per protocol. Patients were followed up for a period of 
minimum six months after surgery. That is one week after 
surgery, once in a month for 3 months, and once in three 
months thereafter. At the end of the study comparison was be 
made between open Lichtenstein's repair and laparoscopic 
repair regarding safety and efficacy, duration of surgery with 
hospital stay and cost effectiveness, postoperative morbidity 
and patient satisfaction.

RESULTS
This study included 60 patients among which 30 patients 
(50%) were placed in group A (laparoscopic group) and 30 
patients (50%) were placed in group B (Open Lichtenstein's 
repair). Table 1 shows gender distribution of the patients, 
both groups A and B had mostly male patients and only three 
female cases were noted.

 Table 1 : Distribution according to gender

Graph 1 : Distribution according to gender

In our study maximum patients are in age group of 19 – 30 
years (27 patients). The mean age in our study is 41.5 years. 
                                       
Table 2 : Distribution according to age group

Graph 2 : Distribution according to age group

All laparoscopic group operated under general anesthesia 
and all open group operated under spinal anesthesia.
                                     
Table 3: Comparison of outcomes of two techniques

Duration of hospital stay in post operative period is less in 
laparoscopic group as compare to open group. Time taken for 
resumption to work is also less in laparoscopic group as 
compare to open group.
                    
The median of post-operative pain scores in TEP group was 
significantly lower (3) compared to open mesh repair group (6).

Table 4: Comparison of rated post-operative pain scores 
between two techniques.

Among the study population, who developed complications, 
most of them (5) belonged to open mesh repair group and the 
complications were significantly higher among the open 
mesh repair group compared to the TEP group.

Table 5 : Association of complications of per-operative and 
post-operative complications among the two different types 
of hernia repairs.

Graph 5 : Association of complications of per-operative and 
post-operative complications among the two different types 
of hernia repairs.

DISCUSSION
Inguinal hernia is commonly encountered pathological 
problem by the surgeon in the surgical practice. There are 
various methods for inguinal hernia repair, but 'Tension-free 
repair' is the procedure of choice. These tension-free repair 
procedures can be roughly categorized into two groups; 
laparoscopic and open anterior approach [8]. Ideal technique 
for effective inguinal hernia repair is still controversial. 
Although open tension free mesh techniques of inguinal 
hernia repair offers good results but the superiority of 
laparoscopic technique was reported for postoperative pain, 
discomfort and earlier return back to work [9]. Neumayer L et 
al, has 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 [10]. Hamza Y et al., noted no significant 
difference in age between the two groups indicating that the 
two groups are comparable and are similar to our study.13 
Gokalp A et al., also noted all the study subjects as males 
similar to this study [9].
                         
The mean duration of surgery among the study participants in 
TEP (51.6 mins) group was significantly higher compared to 
open mesh repair (44.1 mins) group similarly Bringman S et 
al., recorded mean operative time of 50 minutes which was 
significantly higher in TEP group as compared to 45 minutes 
in the Lichtenstein group [11]. All the study subjects in Open 
mesh repair group had higher (5 days) duration of hospital 
stay post-operatively however, majority in TEP group had 
lesser duration (2 days) of hospital stay post-operatively 
which is similar to the findings of Momin RS et al., where the 
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Gender Laparoscopic group Open group

Male 28 29

Female 2 1

Age group Laparoscopic group Open group

19 – 30 years 18 9

31 – 50 years 10 9

> 50 years 2 12

Particulars Laparoscopic 
group (mean)

Open group
(mean)

Duration of procedure (Mins) 51.6 44.1

Duration of hospital stay in 
post operative period (Days)

2 5

Time taken for resumption to 
work (Days)

4 9

Complications Laparoscopic group Open Group

Present 1 5

Absent 29 25

Laparoscopic group Open Group

Pain score 
( Median out of 10)

3 6
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average duration of hospital stay in Open Hernioplasty was 
3.5 days (1 to 15 days) which is higher than the TEP group 
which was 1.5 days (1 to 7 days) [12]. The mean duration of 
time taken for resumption to work among the study 
participants in TEP (4 days) group was significantly lower 
compared to open mesh repair (9 days) group which is similar 
to study by Kouhia ST et al., who found that postoperatively, 
the TEP group returned to work earlier (14.8 versus 17.9 days, 
respectively) compared to Lichtenstein group [13]. In another 
study by Andersson B et al., patients in the TEP group returned 
to work earlier and had a shorter time to full recovery [14].
                        
The mean duration of post-operative recovery time among 
the study participants in TEP group was significantly lower 
compared to open mesh repair group which is similar to the 
findings by Bringman S et al [11]. The complications were 
significantly higher among the open mesh repair group 
compared to the TEP group. According to the meta-analysis 
conducted by Karthikesalingam A et al, there was no 
significant difference in the rate of seroma or haematoma 
formation between the two groups [15]. Similarly in a study by 
Sharma A and Chelawat P noted no difference in the intra-
operative or post-operative complications between the 
groups of endo-laparoscopic procedure and open mesh 
repair type for primary inguinal hernias in men. The 
observed difference may be due to the different study 
settings and demography constituting the population [16].

CONCLUSION 
Though the procedure of totally extra peritoneal repair for 
inguinal hernia takes a little longer time and complications of 
general anaesthesia cannot be ruled out, it is a better 
procedure in all other parameters viz., lesser rated pain 
scores, minimal post-operative recovery time, and early 
resumption to work with no recorded per-operative or post-
operative complications.
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