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INTRODUCTION 

Laparoscopic repair of inguinal hernia is steadily gaining 

popularity among general surgeons. Unlike other 

common laparoscopic procedures like cholecystectomy 

and appendicectomy the learning curve for laparoscopic 

hernia repair is long as it is technically more demanding.1 

It is not surprising therefore that open Lichtenstein’s 

repair is still more popular among a majority of surgeons 

as compared to the laparoscopic repair.1,2 To the 

beginners who are otherwise well versed in open surgery 

the procedure seems cumbersome but in experienced 

hands the procedure is as convenient and safe as open 

hernioplasty. Moreover, laparoscopic hernia repair has 

distinct advantage in certain clinical situations like 

bilateral and recurrent hernias.3 While open hernia repair 

usually approaches the hernia defect in abdominal wall 

from anterior aspect the laparoscopic repair involves 

approach from posterior side and entails familiarity with 

anatomy of preperitoneal region. This preperitoneal space 

has been used for mesh placement in many open 

procedures also described by stoppa, rives and nyhus.4 

Laparoscopically the preperitoneal space can be 

approached in two different ways, as a result of which 

two techniques of laparoscopic repair have emerged. In 

transabdominal preperitoneal (TAPP) repair the 

abdominal cavity is entered first and then the peritoneum 

is incised and a flap is raised to carry out preperitoneal 
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space dissection, while in totally extraperitoneal (TEP) 

repair the preperitoneal space is approached traversing 

the abdominal wall without entering the peritoneal cavity. 

Because of different anatomical approaches involved the 

outcome of surgery is expected to differ between the two 

techniques. More so, because in TAPP 

pneumoperitoneum is created and peritoneal cavity is 

entered while in TEP the peritoneal cavity per se remains 

untouched and dissection is done outside the peritoneum 

through the abdominal wall. So TAPP is likely to give 

rise to bowel adhesions in some cases which may lead to 

intestinal obstruction which is unlikely in case of TEP.5,6 

Several investigators have compared the two techniques 

in terms of various peri-operative variables and 

complications but the results are conflicting and the 

available data is insufficient to form any opinion.  

We performed this study to compare the two techniques 

in a randomized setting in order to ascertain, if possible, 

which of these techniques is preferable when there is a 

choice.  

METHODS 

This randomized, comparative study was conducted at 

Shri Mahant Indiresh hospital Dehradun over a period of 

three years from May 2017 to April 2020.  

Inclusion criteria 

Patients between the ages of 21 and 80 years undergoing 

laparoscopic inguinal hernia repair except those 

mentioned in the exclusion criteria.  

Exclusion criteria 

Exclusion criteria were complicated inguinal hernia, 

bilateral inguinal hernia, recurrent hernia, very large or 

irreducible hernia, hernias associated with undescended 

testis or hydrocele, patients with severe co-morbid 

conditions (ASA grade≥3), patients requiring conversion 

from TEP to TAPP intra-operatively due to inadvertent 

leakage of gas inside peritoneal cavity 

Sampling technique 

After admission each patient who was posted for 

laparoscopic inguinal hernia repair was explained in 

detail about the operative procedures and the purpose of 

study and an informed consent was taken. Then the 

patient was assigned to one of two study groups using 

“random number table”. The patients with even numbers 

in random number table were posted for TAPP repair and 

those with odd numbers were posted for TEP repair.  

Details of presenting symptoms & signs, co-morbidities, 

operative finding, duration of surgery and post-operative 

pain score were recorded for both the groups. Duration of 

stay in hospital as well as time to return to work were 

noted but later on time to return to work was omitted 

from the study because of some confounding factors. 

Perioperative complications, if any, such as vascular or 

visceral injury, hematoma or seroma formation, 

subcutaneous emphysema, wound or mesh infection, 

recurrence of hernia or persistent pain were also recorded. 

All the surgeries were performed by surgeons having 

ample experience in either technique of laparoscopic 

hernia repair. A polypropelene mesh (15 cm×12 cm) was 

used in all cases. Tacker was used for mesh fixation in all 

cases and also for closure of peritoneal incision in TAPP 

repairs. In TEP one infra-umbilical camera port (10 mm) 

and two midline 5 mm working ports were placed. In 

TAPP one 10 mm supra-umbilical camera port and two 

lateral 5mm working ports were used. All the patients 

were given one pre-operative and two post-operative 

injections of 1.2 grams of co-amoxyclav at eight hours 

intervals. Injection diclofenac Sodium was used for post-

operative analgesia and the doses were administered at 

fixed intervals only after assessment of the pain scores. 

Data obtained from both the groups were tabulated. A 

comparative analysis was done using standard statistical 

methods and inference was drawn.  

RESULTS 

A total of 96 patients underwent laparoscopic inguinal 

hernia repair during the study period, out of which 88 

patients fulfilled the inclusion criteria initially. After 

randomization 41 patients fell into TAPP arm and 47 

patients fell into TEP arm. But in two cases the procedure 

had to be converted from TEP to TAPP intraoperatively 

so these cases were excluded from the study. Thus, TEP 

arm eventually had 45 cases, TAPP arm had 41 cases and 

the study sample was restricted to 86 patients.   

The two groups were comparable in terms of age 

distribution and the mean age was not significantly 

different. The proportion of indirect hernias was 

somewhat higher in the TAPP group but the difference 

was found to be statistically insignificant (Tables 1, 2).  

Table 1: Age distribution. 

Age group 

(in years) 

Group 

TAPP TEP 

N % N % 

21-30 4 9.7 2 4.4 

31-40 6 14.6 7 15.5 

41-50 9 21.9 12 26.6 

51-60 11 26.8 12 26.6 

61-70 8 19.5 10 22.2 

71-80 3 7.3 2 4.4 

Total 41  45  

Mean  

age (SD) 

48.6 years 

(14.2) 
- 

51 years 

(12.5) 

P value 

=0.20 

The mean duration of surgery was found to be 

significantly higher in TAPP group. The mean duration 

of hospital stay was 1.95 days in TAPP group and 1.88 
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days in the TEP group. The difference was found to be 

statistically insignificant. One patient in the TAPP group 

had an extended duration of stay (eight days) because of 

formation of tender hematoma in the inguinal canal 

which responded to conservative management (Tables 3, 

4). 

Table 2: Types of hernia. 

 Direct Indirect 

Proportion 

of indirect 

hernias 

Significance  

(p value) 

TAPP 15 26 63.4% Not 

significant 

(0.2272) 
TEP 20 25 55.5% 

Table 3: Duration of surgery (minutes). 

Group N 
Mean 

(min) 

SD 

(min) 

Significance  

(p value) 

TAPP 41 69.5 18.97 Significant 

(0.0052)  TEP 45 59.4 17.32 

Table 4: Hospital stay (days). 

Group N 

Hospital 

stay 

(days) 

Mean 

(days) 

SD 

(days) 

Significance 

of 

difference 

(p value) 

TAPP 

(n=41) 

14 1 

 

1.95 

 

1.24 
Not 

Significant 

(0.753) 

22 2 

3 3 

1 5 

1 8 

TEP 

(n=45) 

12 1 

 

1.88 

 

0.74 

28 2 

4 3 

1 5 

Table 5: Vascular injury. 

Group N 
Vascular 

injury 
Proportion 

Significance 

(p value) 

TAPP 41 1 2.4 Not 

significant 

(0.6062) TEP 45 2 4.4 

There were no major intra-operative complications except 

injury to inferior epigastric artery in one patient in each 

group and hemorrhage from the corona mortis region in 

one patient in the TEP group. These complications were 

easily managed and did not require conversion to open 

surgery in any case. Post-operative complications have 

been depicted in table six. The incidence of none of these 

complications was significantly different in the two 

groups (Table 5, 6). 

Post-operative pain was assessed using visual analogue 

scale with a range of one (no pain) to ten (worst pain) at 

six and 24 hours after surgery. Mean pain scores were 

significantly higher for the TAPP group at both of these 

in post-operative intervals (Table 7). 

Table 6: Post-operative complications. 

Group 

TAPP  

(n=41) 

TEP  

(n=45) 

Significance 

(p value) 

N (%) N (%)  

Seroma 2 (4.88) 3 (6.67) NS (0.36) 

Hematoma 0 1 (2.22) NS (0.16) 

Scrotal 

Oedema 
2 (4.88) 1 (2.22) NS (0.25) 

Subcutaneous 

emphysema 
1(2.44) 2 (4.44) NS (0.30) 

Chronic groin 

pain 
1 (2.44) 0 NS (0.16) 

Total 6 (14.63) 7 (15.56) NS (0.45) 

Table 7: Post-operative pain score. 

Pain Procedure N 

Mean 

VAS 

score 

SD 
Significance 

(p value) 

At 6 

hours 

TAPP 41 4.44 1.06 Significant 

(0.0053) TEP 45 3.76 1.21 

At 24 

hours 

TAPP 41 2.78 0.98 Significant 

(0.0046)  TEP 45 2.18 0.99 

Table 8: Persistent postoperative pain. 

Pain 
Procedu

re 
N 

Patients 

with 

persisten

-t pain 

Proport

-ion 

(%) 

Signifi

-cance 

(p 

value) 

At one 

week 

TAPP 41 6 14.6 Not 

signifi

cant 

(0.31) 
TEP 45 5 11.1 

At six 

weeks 

TAPP None 

TEP None 

Table 9: Mean VAS scores in patients with persistent 

pain at one week. 

Pain 
Proce

dure 
N 

Patients 

with 

persisten

t pain 

Mean 

VAS 

score 

Significan

ce (p 

value) 

At one 

week 

TAPP 41 6 2.83 Not 

significant 

(0.29) 
TEP 45 5 2.6 

At six 

weeks 

TAPP 41 1 - - 

TEP 45 0 - - 
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Pain was again assessed at follow up visits at one and six 

weeks to look for persistence of pain. Six patients 

(14.6%) in TAPP group and five patients (11.1%) in the 

TEP group had persistent pain at one week although with 

milder intensities as compared to that found at 24 hours 

after surgery. The proportion of patients with persistent 

pain was not significantly different in the two groups. 

Among the patients with persistent pain at one week the 

mean pain scores were also comparable in the two groups 

(Table 8 and 9). 

Only one patient in TAPP group had persistent pain at the 

time of six week follow up visit. Other complications like 

wound infection, mesh suppuration, port site hernia and 

chronic neuralgia did not occur in any patient during 

study period. None of the patients presented with a 

recurrence of hernia within a period of three years from 

the commencement of the study but admittedly the 

patients were not actively followed up after six months to 

look for recurrence, as we had to study the short-term 

outcome only. 

DISCUSSION 

A number of studies have been performed till date to 

compare the two techniques of laparoscopic inguinal 

hernia repair viz., TAPP and TEP but only a fraction of 

them are randomized.7-16 This single center study 

compares the two techniques of laparoscopic inguinal 

hernia repair for short-term outcome in a randomized 

setting.  The age-wise distribution of patients in the two 

groups was comparable. In TAPP group maximum 

number of patients belonged to the age group of 51 to 60 

years whereas in TEP group the peak frequency of 12 

patients was seen both in 41 to 50 and 51 to 60 years age 

groups. Still the mean age of patients was not 

significantly different for the two groups at 95% 

confidence interval.  

Kockerling et al have used EHS classification for 

stratification of patients in their large study including 

17,587 patients from Herniamed registry.17 They have 

categorized patients into groups with medial, lateral, 

scrotal and femoral hernias. They observed that the 

duration of surgery was significantly shorter for the 

medial type of hernias. Our study included only inguinal 

hernias and not the femoral hernias. Moreover, even the 

large scrotal hernias were among the exclusion criteria so 

we divided the groups only into direct and indirect 

hernias. The proportion of indirect hernias was calculated 

in each group for comparison as it may have a bearing on 

the duration of surgery. It was 63.4% in TAPP group and 

55.5 in the TEP group. The difference was not 

statistically significant. Despite this observation the mean 

duration of surgery was significantly higher in the TAPP 

group as compared to TEP group. This finding was 

consistent with those of the studies by Krishna A. et al 

and Kockerling et al.10,17 

The mean duration of stay in the hospital was not 

significantly different in the two groups and the median 

was 2 days in both the groups. This finding differed from 

that of some prominent studies where the hospital stay 

has been found to be more for TAPP.12,17 Duration of 

hospital stay can affect the cost effectiveness of the 

techniques if calculated. However, we haven’t included 

cost-effectiveness of the techniques as a variable in our 

study owing to some practical concerns. No intra-

operative complications like bowel injury or severe 

hemorrhage was encountered in any group. Injury to 

inferior epigastric artery occurred in one patient in each 

group and in one patient in TEP group hemorrhage 

occurred while fixing the mesh using tacker near pubic 

symphysis. All these complications were managed 

laparoscopically and did not require conversion to open 

surgery in any case. The overall rate of complications 

was not significantly different in the two groups. Many 

other studies have also shown similar results in terms of 

intra-operative complications.7,9,17 But Markus Gass et al 

have made a different observation in their large cohort 

study, based on prospective data of the Swiss association 

of laparoscopic and thoracoscopic surgery, wherein they 

have found a higher incidence of both intraoperative as 

well as postoperative complications in the TEP group.11 

The common post-operative complications after 

laparoscopic hernia repair are urinary retention, bleeding, 

seroma or hematoma formation, scrotal oedema, 

subcutaneous emphysema, wound infection, chronic 

neuralgia.18 Intestinal obstruction and recurrence of 

hernia are seen less commonly. Most of the post-

operative complications observed in either group were 

non-serious in nature. Overall proportion of cases with 

post-operative complications was not significantly 

different in the two groups. When considered individually 

also none of these complications differed significantly 

between the two groups. The most frequent post-

operative complication was formation of seroma seen in 

6.67% cases in TEP and in 4.88% cases in TAPP group. 

One patient in TAPP group developed chronic groin pain 

suggestive of nerve irritation syndrome. The pain 

responded to medical management over a three months 

period. 

Postoperative pain scores were compared for the two 

groups at six and 24 hours using visual analogue scale. 

The mean pain scores were significantly higher for the 

TAPP groups at both the intervals. Similar results have 

emerged in other studies also.10,14,19 The reason for this 

finding are not clearly understood but one explanation 

may be the use of greater numbers of tacks for fixation of 

mesh as well as for the closure of peritoneal incision. 

More extensive dissection may be another factor because 

of the availability of wider view and a greater degree of 

freedom of movement of hand instruments. According to 

Tolver et al, the pain in early post-operative period is 

most severe in younger patients and can be predicted by 

pre-operative high pain response to experimental heat 

stimulation.20 Bansal et al have concluded in their study 
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that although there was significantly higher acute pain 

after TAPP the chronic postoperative pain is comparable 

in the two groups.19 In our study also the pain at follow 

up visits were comparable between the two groups. 

Chronic pain was seen in one patient only belonging to 

TAPP group. 

Limitations 

The chief limitation of our study is that we have chosen 

only simple, uncomplicated and unilateral hernias. The 

findings of this study cannot be applied universally to all 

laparoscopic inguinal hernia repairs. In addition, we have 

studied only short-term outcome which does not suffice 

to comment upon ‘recurrence’ after surgery which is an 

important complication of hernia repair. 

CONCLUSION 

In the light of above findings, we can conclude that both 

the techniques are being used fairly commonly by the 

surgeons all over the world and appear to be relatively 

safe. In terms of both intraoperative and postoperative 

complications both the techniques have fared similarly in 

our study but there is indeed some difference in the 

parameters of duration of surgery and early postoperative 

pain scores. This makes TEP a preferable option when 

the surgeon is well versed in the either of these 

techniques. However, as per the evidence-based 

recommendations TAPP is better preferred in case of less 

experienced surgeons whereas in other cases a tailor-

made choice of procedure according to the prevailing 

circumstances in individual cases shall be in order.  
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