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ABSTRACT 

Background: Surgery for a groin hernia is the most common operation in general surgery. The recurrence rate 

in non-specialized centres is high, and postoperative pain and discomfort are common. The inguinal hernia repair 

has been a controversial area in surgical practice ever since it was associated with recurrence rates which have 

decreased because of the use of prosthetic mesh.  

Objective: This study was aimed to evaluate the benefits and harms of the total extra-peritoneal technique 

compared with the Lichtenstein technique for inguinal hernia repair. 

Patients and Material: This randomized controlled trial study included a total of 40 male patients aged between 

14 and 60 years with unilateral or bilateral inguinal hernia, attending at Outpatient Clinic, Aswan University 

Hospital and followed up there. This study was conducted period from August 2017 to August 2018. They were 

randomly divided into two groups; Group A Open Lichtenstein hernioplasty and Group B; laparoscopic total 

extraperitoneal hernioplasty (TEP). 

Results: There was a statistically significant difference between Groups A and B cases as regard operative time 

and hospital stay. There was no statistically significant difference between Group A and B cases as regard intra-

operative/postoperative complications. Also, there was no s statistically significant difference as regard VAS, 

recurrence in either group during the follow- up period of 6 months. 

Conclusions: It could be concluded that laparoscopic total extraperitoneal hernioplasty yielded better results 

regarding operative time and hospital stay. Yet, better results were found regarding complications, but the study 

could not detect statistical differences. 

Keywords: Inguinal Hernia Surgery, TEP, Laparoscopic, Lichtenstein hernioplasty. 

 

INTRODUCTION 

Groin hernia surgery is the most common 

operation in general surgery (1). Inguinal hernia repair 

has been a controversial area in surgical practice (2). 

There are multiple factors to this debate (3). The totally 

extra peritoneal procedure (TEP) combines the 

advantage of tension-free mesh reinforcement with 

those of laparoscopy (4). Surgeons can use endoscopy 

for primary repair if they were sufficiently 

experienced (5). TEP repair resulted in fewer 

complications and earlier recovery but is more 

expensive (6). A randomized controlled trial found that 

postoperative pain after TEP was 3.3% vs. 9% for 

open (7).  

The aim of the current work was to compare the 

most common technique for open mesh repair 

(Lichtenstein) with total extra peritoneal, TEP 

technique for the surgical correction of inguinal 

hernia, and to tell which procedure is safer with less 

complications.  
 

PATIENTS AND METHODS 

This randomized controlled trial study included a 

total of 40 male patients aged between 14 and 60 years 

with unilateral or bilateral inguinal hernia, attending 

at Outpatient Clinic, Aswan University Hospital and 

followed up there. This study was conducted period 

from August 2017 to August 2018. 

Ethical approval: 

 An approval of the study was obtained from 

Aswan University academic ethical committee. 
 

Exclusion criteria included patients whose risks 

outweighs benefits in laparoscopic surgery (heart 

failure, respiratory failure, pulmonary hypertension, 

psychologically disturbance), patients who have 

underwent previous abdominal Surgeries 

(Pfannenstiel, lower midline abdominal incisions 

below the umbilicus on the same side of the hernia, 

also those with previous lower abdominal irradiation, 

patients with recurrent hernia, complicated inguinal 

hernia, direct hernia and Obesity (BMI≥30).  
 

Recruitment and randomization: 

All eligible patients scheduled for surgery were 

briefly informed about the study during the outpatient 

visit. If interested, patients were then informed in 

detail by study physician and inclusion and exclusion 

criteria are verified. For each patient, written informed 

consent was essential prior to inclusion into the study 

after extensive information about the intent of the 

study, the study regimen, potential associated risks, 

and side effects.   

The included subjects were randomly divided 

into two equal groups; Group A consisted of 20 

patients underwent open Lichtenstein hernioplasty 

and Group B consisted of 20 patients 20 patients 
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underwent laparoscopic total extraperitoneal (TEP) 

hernioplasty). 
 

Operative technique: 

 Laparoscopic TEP repair with mesh: At the end of 

the dissection, the preperitoneal space should have 

been fully opened from just across the midline 

medially to well lateral to the deep ring and well 

below the ring. The cord is also separated from the 

abdominal wall to allow space for the lower edge of 

the mesh. Mesh Insertion: After completing 

dissection, standard polypropylene mesh measuring 

15cm x 15cm was modified and slit laterally, then 

folded and placed down the 10 mm port. Usually, part 

of the mesh remained in the port and the telescope 

was used to nudge it out into the preperitoneal space. 

The mesh was carefully unfolded so that its medial 

edge just crosses the midline, its lateral edge was well 

lateral to the deep ring hugging the cord and its lower 

edge was well below the ring at the peritoneal 

reflection. 

 Tension free Lichtenstein hernioplasty: The place 

for entering the preperitoneal space should be just 

along the lateral edge of the rectus muscle and just 

cranial to Cooper’s ligament, thus as medial and 

caudal as possible in the operative field. This is to 

avoid a conflict with the iliac vessels.  Be careful not 

to make the perforation too large as this will increase 

the risk of mesh displacement and thereby the risk of 

hernia recurrence. The Onflexmesh is cut, and the 

tails are placed around the spermatic cord. 
 

Parameters assessed: 

Certain parameters were assessed during the 

operative, postoperative and follow- up periods for 

evaluating the procedure, its consequences and 

benefits including: 

Intra-operative parameters: 

 Operative time (in minutes). 

 Intra-operative complications. 

 Postoperative parameters (within the hospital 

stay): Postoperative pain. Using the visual 

analogue scores (VAS), the postoperative pain 

assessment was done in the first postoperative day 

six hours after last analgesic dose administration 

at rest. Patients were asked to describe their pain 

levels and ten points score was done visual 

analogue score (VAS) was documented as 

follows: 0= no pain,10 =maximum pain (8). 

 Before discharge, all patients received the same 

postoperative instructions (limitation on heavy 

weightlifting for 4 weeks) and were encouraged to 

return to normal activities as soon as possible. 

 Follow-up parameters: Patients were assessed at 

first postoperative week in the outpatient clinic 

for surgery in Aswan university hospital for the 

presence of early postoperative complications. 

(Scrotal edema or hematoma, wound seroma or 

infection and urinary retention). 

 Patients were asked to declare their total intake of 

oral analgesics during the first week after surgery 

and number of tablets consumed is confirmed 

from the strips of medications. This is correlated 

with their activity in the first postoperative week. 

 In addition, VISUAL ANALOGUE SCORE was 

repeated at the 7thpostoperative day after ensuring 

that patients stopped analgesia six hours before 

coming to outpatient clinic (VRS7). 

 The degree of limitation of physical activity was 

assessed at the 7thpostoperative day by asking the 

patient to perform three simple tests: climbing 

stairs (3steps), squatting, and rising from a bed. 

Unrestricted activity was graded as 1 some 

restriction as 2, and great difficulty as 3 points. 

The tests were combined into a physical activity 

index score called the functional limitation score 

(FLS7) (range 3–9 points) (9). 

 Patients were reassessed at 1, 3, and 6 months 

postoperatively mainly for chronic pain and 

recurrence. 

 Chronic groin pain was defined as groin pain of 

any type or severity (including testicular or 

foreign body sensation at the groin) persisting 

more than three months after the operation (10). 

 Recurrence is defined as a palpable hernia or a 

clear defect of the abdominal wall during the first 

postoperative year. In the event of doubt, 

recurrence was confirmed by radiologic study to 

differentiate it from haematoma or seroma. 

 Follow up for 6 months to detect the differences 

between the 2 groups focusing on VAS7, FLS7, 

chronic pain and recurrence. 
 

Statistical analysis 

Data were verified, coded by the researcher, and 

analyzed using SPSS version 24 (11). Descriptive 

statistics: Means, standard deviations, medians and 

percentages were calculated. Test of significances: 

chi-square or Fisher’s Exact test was used to compare 

the difference in distribution of frequencies among 

different groups. For continuous variables, 

independent t-test analysis was carried out to compare 

the means A p-value < 0.05 was considered 

significant. 

RESULTS 

The study was performed at Aswan university 

hospital and included 40 patients aged between 14 and 

60 (with a mean of 42.5 ±12.3) years, all of them were 

men which reflects the male predominance for this 

disease. Half of patients were smokers. Four patients 

(10%) suffered from COPD and one (3.3%) had 

chronic liver disease. All patient conditions were 

controlled preoperatively. Regarding ASA score, 32 

patients (80%) were ASA I while the remaining 8 

(20%) patients were ASA II. BMI of the study group 

ranged between 18 and 32 with a mean of 24.9 ± 2.45 

Kg/m2. Respecting type and site of hernia, in Group 
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A: 18 (90%) had unilateral inguinal hernia and two 

patients (10%) had bilateral hernias.  

All cases of hernias (100 %) were direct and 

indirect inguinal hernias. For Group B: All patients 

(100 %) had unilateral inguinal hernia, primary cases 

with direct and indirect inguinal hernias. For operative 

time: Group A: the mean operative time was 62 ± 16 

minutes. In unilateral primary cases, operative time 

range from 60 - 65 minutes, according to the difficulty 

of the case, and the occurrence of intra- operative 

complications. In Group B: it was 65 ± 29.28 minutes. 

In all cases, operative time ranged from 91 – 149 

minutes, according to the difficulty of the case, and the 

occurrence of intra-operative complications. There 

was insignificant difference between Groups as regard 

operative time being longer in group B (Table 1). 
 

Table (1): Description and Comparison between 

both study groups as regards operative time 

 
Group A 

(n = 20) 

Group B 

(n = 20) 

P-

value 

Operative 

Time/minute 

62.00 ± 

16.1 

65.00 ± 

29.3 
0.096* 

*Independent t-test was used to compare the mean 

difference between groups 
 

For intra-operative complications, the overall 

rate in group A patients was 5% while in group B it 

was 10%. All differences are not statistically 

significant (Table 2). 
 

Table (2): Intraoperative complications in Group 

A and B 

 
Group A 

(n = 20) 

Group B 

(n = 20) 

P-

value* 

Vascular 

injuries 
1 (5%) 0 (0%) 0.415 

Peritoneal 

tear 
0 (0%) 2 (10%) 0.246 

Bowel 

injuries 
0 (0%) 0 (0%) 1.000 

Bladder 

injury 
0 (0%) 0 (0%) 1.000 

*Fisher’s exact test was used to compare the frequency 

differences. 
 

Regarding postoperative complications, there 

was no significant difference between group A and B 

as regards postoperative complications except that 

group A had more time for return of normal bowel 

habits and sounds due to its intra-abdominal 

manipulations which lead to self-resolved paralytic 

ileus in one of the cases. and group B two patients 

encountered subcutaneous emphysema reaching the 

penis but resolved spontaneously (Table 3). 

 

Table (3): Early postoperative complications in 

Group A vs. Group B 

 
Group A 

(n = 20) 

Group B 

(n = 20) 
P-value* 

Wound 

seroma 
3 (15%) 1 (5%) 0.198 

Wound 

infection 
1 (5%) 0 (0%) 0.415 

Recurrence 2 (10%) 0 (0%) 0.285 

Peritoneal 

tear 
0 (0%) 4 (20%) 0.002 

Ing-scrotal 

edema 
2 (10%) 1 (5%) 0.169 

Delayed 

bowel 

movements 

2 (10%) 0 (0%) 0.285 

Subcutaneous 

Emphysema 
0 (0%) 2 (10%) 0.285 

Injectable 

analgesic 
   

 16 hours 2 (10%) 20 (100%) < 0.001 

 16 – 24 

hours 
3 (15%) 9 (45%) 0.025 

 24 – 32 

hours 
9 (45%) 6 (30%) 0.237 

 >32 hours 1 (5%) 0 (0%) 0.309 

*Fisher’s exact test was used to compare the frequency 

differences. 

 

Table 4 showed the postoperative 

complications. Pain was assessed on VAS score. In 

both groups pain scores were higher at the first eight 

hours after surgery, Group A was associated with 

lower VAS score in the first 8 hours. Also, there was 

significant difference between Group A and B as 

regard VAS at 1st 32 hours postoperative. Likewise, 

significant difference was found between Group A 

and B cases regarding VAS at 7th postoperative day 

and in all subgroups. It appears that TEP procedure 

was well tolerated with satisfactory pain levels. Most 

of the patients are pain-free at the first postoperative 

visit after one week. 

There was a highly significant difference 

between Group A and B cases as regard total oral 

analgesic dose consumption for first week. Group A 

was more than group B as regards hospital stay mainly 

related to postoperative complications and return of 

normal bowel movements which was longer time in 

group A due to a single case that required more than 

two days to return to normal bowel (a case of ileus) 

which resolved spontaneously. No groin persistent 

pain was detected in both groups, all of the study 

groups patients experienced pains in first 

postoperative week and then disappeared completely 

with no residual pains or foreign body sensations in 

the groin region. As well, recurrence was reported in 

only two cases among group A during the follow- up 

period of 6 months. 

Table (4): Postoperative complications in Group A 

vs. Group B  
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Group A 

(n = 20) 

Group B 

(n = 20) 

P-

value* 

VAS score 

(Mean ± SD) 
   

 8 hrs 4.8 ± 1.18 6.13 ± 0.87 0.041 

 16 hrs 4.7 ± 1.65 4.13 ± 1.4 0.448 

 24 hrs 3.4 ± 1.37 3.3 ± 1.29 0.322 

 32 hrs 2.4 ± 1.03 2.06 ± 1.46 0.164 

 7th Day 2.00 ± 0.25 1.25 ± 0.4 0.058 

Oral 

Analgesic in 

1st week 

496.00 ± 

64.2 

400.00 ± 

80.4 
0.001 

Hospital 

Stay/days 
2.10 ± 0.3 1.00 ± 0.1 0.021 

*Fisher’s Exact test was used to compare the frequency 

differences. 
 

DISCUSSION 

 The current study was performed at Aswan 

university hospital. The mean operative time in open 

Lichtenstein group was 62 ± 16 minutes, consistent 

with Dinko et al. (12) who reported that the mean 

operative time among open Lichtenstein group was 

57.2 ± 17.8 minutes. In the TEP group the mean 

operative time was 92 ± 29.28 minutes. It was longer 

than most other studies that ranged from 45 to 58.4 

minutes due to our new experience in such cases            
(13-16). 

Schouten et al. (17) described a rather long 

learning curve of endoscopic TEP hernia repair; that 

even after more than 400 individually performed TEP 

procedures; there is still progress in reducing the 

conversion rate, incidence of short-term postoperative 

complications, and operative time. An important 

reason that surgeons are hesitant to fully accept TEP 

hernia repair is its longer learning curve. 

The overall intraoperative complication was 

found to be similar in both groups 5%. The most 

common intraoperative complication was bleeding 

that occurred in 2.5% of cases in group A. In TEP 

group bleeding was not significant and was controlled 

successfully using diathermy. Bleeding from inferior 

epigastric vessels is one of the most common sources 

encountered. It is critical to identify the inferior 

epigastric vessels behind the rectus muscles and these 

vessels are best left adhered to them during dissection 

of the preperitoneal space. It is a key landmark of the 

groin, as it separates the direct and indirect inguinal 

hernia defects. Dissecting the inferior epigastric 

vessels off the rectus muscles will cause more 

bleeding during the procedure and makes placement 

of the mesh difficult (18). 

In about 25% of the cases, aberrant obturator 

vessels are present and could lead to unexpected 

bleeding if not properly recognized (19). Those vessels 

are branches from inferior epigastric vessels and pass 

over the superior pubic ramus to reach the obturator 

foramen, so good understanding of the anatomy 

protects against injury of this dangerous vessels (20). 

Our study did not encounter any major vessels injuries 

including external iliac and deep circumflex iliac 

vessels, due to proper identification of the triangle of 

doom and better skills of working surgeons at our 

hospitals. Visceral injury did not occur in our study 

due to better learning curve and skills. This trivial 

visceral injury and absence of urinary bladder injuries 

in accordance with most studies that considers 

laparoscopic approach safe and feasible (21) and 

against the earlier disappointing results that is 

believed to be related to the early phase of learning 

curve. 

In this study, postoperative complications were 

encountered in 45% of patients. Those encountered 

postoperative complications were well controlled and 

tolerated by our patients. There was no need for a 

second operative intervention as most complications 

were managed conservatively reflecting the general 

safety of the procedures. 

Postoperative complications were 

approximately 50% of cases in group A and 40% of 

cases in group B which was significantly different in 

favour of TEP group. The most common postoperative 

complication was inguinoscrotal swelling due to 

seroma formation which affected 15% of cases of 

group A and 5% of cases in group B. This happened 

mainly in patients suffering from large hernial sacs 

including congenital type of inguinal hernia. It was 

also evident in cases with chronic liver disease. In 

those patients our technique aimed at limiting the 

dissection of hernia from the cord by ligating and 

transecting the hernia and reducing the proximal part 

while leaving the distal part open. On the contrary, 

other surgeons thought that this is not necessary, and 

the dead space will collapse spontaneously after 

absorption of fluids (22). 

The inguinoscrotal seroma resembled recurrent 

hernia and necessitated ultrasonography in two 

patients to rule out recurrence. Postoperative pressure 

dressing and scrotal support was applied together with 

“α-chymotrypsin” injection for three days followed by 

“Alphintern” for one week. Reassurance and watchful 

waiting were the basis of treatment. However, in the 

late cases of our study we started to put a drain in those 

risky patients with satisfactory results. A recent 

Cochrane review, of 17 studies assessing the use of 

prophylactic antibiotics, reported that the overall 

infection rates were in the range of 3.1% and 4.5% (23). 

None of our patients suffered from deep infections 

related to the mesh. The deep infection rate is 

generally rare in the groin and is found to be in the 

range of 0.3% -0.6% (24).  

In the case of TEP, the extraperitoneal space is 

markedly narrower than the abdominal space and 

impairs visibility when using current of electrocautery 

for TEP dissection. Hence, many TEP surgeons avoid 
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its use and perform dissection using instead a pulling 

and counter pulling technique, while tearing the 

connective tissue bridges between the anatomic 

structures. That inevitably results in a higher rate of 

secondary bleeding so according to Köckerling et al. 
(25) the use of the current of electrocautery must be 

recommended for dissection to reduce the secondary 

bleeding rate but extreme care must be exercised when 

using this at the level of the peritoneum because this 

can cause adhesions to the intestines as well as thermal 

damage.  

Early postoperative pain analgesic requirements 

were higher in initial hours postoperatively in TEP 

group, however, the scores settled to equal levels after 

32 hours of surgery, but group A cases showed lower 

mean VAS compared to group B cases (5.8 vs 6.13), 

but those results were proven to be statistically 

insignificant. None of our patients suffered from 

unbearable acute postoperative abdominal pain (score 

of 10). The TEP group patients generally appeared to 

experience more acute postoperative pain levels when 

compared to the open group in first 16 to 24 hours. 

Our results agreed with the findings of study by 

Lepere et al.(26). Nonsignificant difference was found 

between Group A and B cases regarding VAS at 7th- 

postoperative day visit in the outpatient clinic. Several 

factors affect the perception of patients of 

postoperative pain, including the type of intervention, 

complications, age, and individual tolerance. 

Prosthesis fixation methods employed during 

hernioplasty can result in varying degrees of 

postoperative pain (27). Mesh fixation is thought to 

prevent the risk of recurrence due to implant 

dislocation. It was common to recommend fixation 

with various stapling devices, but these surgical tacks 

and clips have been implicated in promoting the 

development of postoperative inguinal pain (28). Stark 

et al. (29) demonstrated that reducing the number of 

clips employed significantly reduces nerve irritation 

and chronic pain syndromes.  

Similarly, postoperative hospital stay was 

longer in open group compared with the TEP group 

with a mean of 2.1 vs. 1 days, mainly related to 

postoperative complications and this was in line with 

Baca et al. (30). There was a surprisingly large number 

of studies with very wide range of differences 

describing the length of hospital stay in the literature. 

The length of stay, although a good indication of early 

postoperative outcome and cost, is much more 

affected by the hospital policy than by the technique. 

There were greater differences in the mean length of 

stay between different hospitals than between 

different operative techniques (31). The rate of return to 

normal physical activity is one of the famous 

parameters to express the outcome of many surgical 

operations. However, it has many limitations 

including patients’ preoperative activity, 

psychological and mental status, age, sex, and 

socioeconomic state. The results were unsurprisingly 

in favour of the TEP group compared to group A (4.74 

vs3.94) and this agreed with result of Lepere et al. (26) 

and Baca et al. (30).  

The definition of chronic pain is any type of 

pain or discomfort which lasts for more than three 

months postoperatively (32). According to this 

definition, none of our patients suffer from chronic 

pain. However, we had one patient of group (A) 

suffering from nonspecific groin pain and discomfort 

with occasional parathesia around the incision line and 

foreign body sensation in the groin. These pains lasted 

for 8 and 10 weeks post operatively. Fortunately, it did 

not adversely affect the quality of life of these patients 

and reassurance was enough. No cases of such groin 

pains were recorded in the TEP group. At the three 

months postoperative visit, all patients of both groups 

returned to their usual ordinary activity and were pain 

and recurrence free. Follow up continued at six and 12 

moths postoperatively without new events. We had 

two cases of recurrence among group A patients 

during follow up period of 6 months. 
 

CONCLUSION 

It could be concluded that both open and TEP 

techniques are considered safe as all perioperative 

complications are well tolerated by patients and there 

was no need for a second operative intervention. 

However intraoperative complications with open 

group were significantly higher than TEP group, more 

vascular and visceral injuries while TEP group more 

peritoneal tears and conversion. In the current study, 

open repair is a much easier procedure with steeper 

learning curve in contrast to the TEP repair which 

appeared technically more difficult as evidenced by 

increased operative time, conversion, and secondary 

bleeding. Patients treated by TEP repair suffered more 

acute postoperative pain as expressed by lower pain 

scores and analgesic consumption. 

TEP repair was associated with shorter hospital 

stay and rapid return to normal activity. Our data 

suggested TEP being extra-peritoneal repair is 

comparatively safe whereas open on the other hand 

offers good visualization of and easy learning curve. 

However, furthermore targeted wider scale studies are 

recommended. Both techniques are effective in the 

management of inguinal hernia and were associated 

with 0% recurrence. However, due to small sample 

size and short follow up duration, longer- term studies 

are also recommended. 
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