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Abstract: Aim of the work: To evaluate total extraperitoneal repair with direct telescopic dissection and mesh hernioplasty 

for inguinal hernias. Patients and methods: This study was conducted at Gastrointestinal, Liver & Laparoscopic Surgery Unit, 

General Surgery Department, Tanta University Hospital, over the period from 1st Jan 2014 to last of June 2015 on 20 patients 

having inguinal hernia. Results: This prospective study included 20 adult patients with primary unilateral inguinal hernia, all of 

them were males. Age of study patients ranged from 22 to 64 years old. There were 11 patients with right inguinal hernia 

(55%) and 9 patients with left inguinal hernia (45%). Mean operative time was 99.30 ± 25.13 min. (with range between 60 -

160 min). The mean time for analgesia was 3.75 ± 1.62 days (ranged 2 - 7 days). 24 hours post-operatively, mean visual pain 

score was 2.8 ± 1.15. There was one case of scrotal edema (5%). Minor surgical emphysema occurred in two cases (10%). 

Hospital stay ranged from 1-3 days, and the mean was 1.35 ± 0.67 days. The mean time until return to work was 14.8± 4.26 

days, ranged from 7 – 21 days. The mean time of follow up was 7.6 ± 2.1 months (range 6-12 months). There were no reported 

cases of hernia recurrences. Conclusion: Laparoscopic TEP repair is an excellent alternative to open preperitoneal repair of 

inguinal hernia. Operative time is relatively long but still comparable to many of studies discussing TEP technique and 

improving over the time of the study indicating the need for long learning curve. This technique was proved safe, as it was not 

associated with major morbidity or recurrence. Complication rate was average with other studies while there was no hernia 

recurrence during the period of follow up. 
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1. Introduction 

Inguinal hernia is the most common type of herniae; More 

than 70% of all herniae that occur are inguinal type [1]. In 

1986 Lichtenstein advocated an open on-lay mesh repair 

applied over the internal oblique fascia. This shared in the era 

of tension free repairs using mesh [2]. The laparoscopic 

approach for inguinal hernia repair was first reported by Ger, 

who performed a high ligation of the sac without mesh 

placement [3]. In 1993 the laparoscopic total extraperitoneal 

(TEP) approach was reported by McKernan [4]. The TEP 

approach allows for mesh placement within the preperitoneal 

space, without entering the abdominal cavity and the 

avoidance of the incision and closure of the peritoneum 

typically required in the TAPP approach [5]. The creation of 

preperitoneal space is an important first step in the TEP 

hernia repair. The balloon dissection is the most commonly 

used method to create extraperitoneal space and is said to be 

helpful during the learning curve [6]. Commercially available 

balloons are expensive and associated with risk of bleeding, 

rupture of balloon, rupture of bladder neck and blind 

dissection without visualizing the important structures [7]. 

2. Patients and Methods 

This study was conducted at Gastrointestinal, Liver & 
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Laparoscopic Surgery Unit, General Surgery Department, 

Tanta University Hospital, over the period from 1st Jan 2014 

to last of June 2015 on 20 patients having inguinal hernia, to 

evaluate Laparoscopic totally extra-peritoneal approach with 

direct telescopic dissection and mesh hernioplasty in the 

treatment of inguinal hernia. This included operative time, 

hospital stay, post-operative morbidity and recurrence. All 

patients were adults above 18 years old with unilateral 

primary inguinal hernia. Exculsion criteria included; 

recurrent, sliding and complicated hernias, previous lower 

abdominal incision or preperitoneal operations and patients 

with severe co-morbidities (ASA class > III). All patients 

were subjected to full history taking, full clinical and 

laboratory examination and informed written consent about 

the benefits, possible risks and recording of the procedure. 

2.1. Position and Anesthesia 

The patient was placed in supine position on the operating 

table; after general anesthesia, a routine scrubbing with 

betadine 7.5% of the entire abdominal wall up to nipple line, 

penis, scrotum and upper half of thigh. The surgeon stands on 

the side opposite the hernia, the assistant stands beside the 

surgeon towards the head of the patient, and the monitor is 

placed at the patient leg at the same side of hernia. After 

insertion of 1st trocar & telescope, the table was put with a 

15° Trendelenburg tilt (Fig. 1). 

2.2. Technique 

Transverse sub-umbilical 1.5cm incision was made slightly 

to the side of hernia; the anterior rectus sheath was incised 

transversely between two stay sutures of Vicryl 0. The rectus 

muscle was retracted laterally, and a small tunnel in the 

midline was made in the direction of pubis, between the 

rectus muscle and preperitoneal fat firstly by finger 

dissection then by insertion of 1st trocar (10mm. trocar). 

After insertion of 1st trocar between rectus muscle anteriorly 

and posterior rectus sheath posteriorly we start insufflation of 

Co2 at pressure 14 mm Hg. Because the posterior rectus 

sheath ends at the line of Douglas (arcuate line), the 

telescope (0°, 10mm.) passed on top of the posterior rectus 

sheath will automatically fall into the extraperitoneal space. 

Co2 gas insufflation facilitates separation of preperitoneal 

loose areolar tissue which is mostly avascular. The telescope 

itself was used for dissection of midline tunnel down to the 

symphysis pubis. After enough space was done by the 

telescope, the two 5mm. operating ports were inserted under 

vision both in the midline, the first 2 fingers breadth superior 

to the symphysis pubis and the other midway between the 

other two ports (5cm at least above suprapubic port) {Figure 

2}. After insertion of all trocars, (30°, 10mm.) telescope is 

inserted to facilitate further instrumental dissection of 

preperitoneal space. Two blunt graspers or one grasper with 

Maryland grasper were used for further dissection of loose 

areolar tissue, 1st in the midline till complete visualization of 

posterior surface of pubic bone and space of Retzius. 

Identification of inferior epigastric vessels is an important 

land mark that appears in the ceiling of the field {Figure 3}. 

External downward traction on the ipsilateral testis facilitates 

identification of cord structures coming lateral and below 

inferior epigastric vessels through the internal ring associated 

with indirect (oblique) peritoneal sac {Figure 4}. The hernial 

sac was identified and reduced. Sac was freed from the cord 

structures by traction and counter traction by the other hand. 

Parietalization of cord structures by peeling off the 

peritoneum is done, continuing the dissection cranially from 

the internal ring till the crossing of vas deferens with external 

iliac vessels and freeing all bands extending from the 

peritoneum to the parietal wall {Figure 5}. Direct hernia sac 

usually dissected easily and reduced with the midline 

dissection while the fascial defect appears medial to inferior 

epigastric vessels and cord structures. Blunt dissection of the 

lateral space between inferior epigastric vessels superiorly 

and cord structures inferiorly till reaching anterior superior 

iliac spine laterally and visualization of psoas muscle 

inferiorly {Figure 6}. 

2.3. Mesh Insertion 

A 12 x 15 cm fashioned polypropylene mesh rolled from 

lateral to medial and introduced through the 10 mm infra-

umbilical port and unfolded from medial to lateral {Figures 

7, 8, 9}. The mesh should lie unfolded in the preperitoneal 

space with the cord structures parietalized. The lower edge 

must extend well below the level of the inguinal ligament 

{Figure 9}. The lateral part of the patch should fold over and 

extend beyond the iliac vessels. Suction drain 14F was used 

in all cases to prevent hematoma collection and to drain any 

remaining gas in the scrotum and preperitoneal space to help 

mesh incorporation in the preperitoneal space. Drain was 

inserted through lower 5mm suprapubic port. The gas was 

released under direct vision, ensuring that the inferior border 

of the mesh will not roll up; mesh was not fixed in all of 

cases in this study. 

2.4. Follow Up 

Every patient was followed up for at least 6 months 

postoperatively; follow up was on weekly basis in the 1st 

month & monthly thereafter for any complications e.g. 

chronic pain or recurrence. 

3. Results 

This prospective study included 20 adult patients with 

primary unilateral inguinal hernia, all of them were males. 

Age of study patients ranged from 22 to 64 years old with the 

mean age was 39.60 ± 11.46 years. 8 patients were 

nonsmokers (40%), 7 were mild smokers (35%), and 5 

patients were heavy smokers (25%). There were 11 patients 

with right inguinal hernia (55%) and 9 patients with left 

inguinal hernia (45%). 

Intraoperatively, 4 patients were presented to have direct 

inguinal hernia (20%) while 14 patients had indirect inguinal 

hernia (70%). In 2 patients, combined direct & indirect 



 Journal of Surgery 2017; 5(3-1): 1-7 3 

 

hernia defects were present (10%). Mean operative time was 

99.30 ± 25.13 min. (with range between 60 -160 min) {Table 

1}. In four patients (20%), peritoneal tears occurred during 

dissection of indirect sac with gas leak into peritoneal space. 

Insertion of Veress needle through subumbilical incision to 

peritoneal space was efficient as a vent in 3 cases. In the 4th 

case we used 16F cannula instead of Veress needle. In all the 

four cases, the operative field was sufficient to complete the 

operation as regular. All cases of this study were completed 

as TEP with no conversion to TAPP or open approach. 

All patients needed 2 injections of analgesia in the first 

postoperative day to relieve the pain, and two to three oral 

doses per day of analgesics till they are pain free. The mean 

time for analgesia was 3.75 ± 1.62 days ranged (2 - 7 days). 

After 24 hours post-operatively, mean visual pain score was 

2.8± 1.15 {Table 2}. In our study, there was one case of 

scrotal edema (5%). Minor surgical emphysema occurred in 

two cases (10%) and resolved over the following 2 days 

postoperative. One case complained from minor superficial 

infection in the subumbilical port incision after 1 week and 

resolved after antibiotic therapy with daily dressing. Drain 

was removed in all patients after 24 hours with amount of 20-

50 cc. of serosangenous discharge. Hospital stay ranged from 

1-3 days, and the mean was 1.35± 0.67 days (Table 3). The 

mean time until return to work was 14.8± 4.26 days, ranged 

from 7 – 21 days. The mean time of follow up was 7.6± 2.1 

months (range 6-12 months). There were no reported cases of 

hernia recurrences during the period of follow up of our 

cases. 

Table 1. Operative Time. 

Operative Time Number of Cases % 

60: 80 min. 4 20% 

80: 100 min. 8 40% 

100: 120 min. 5 25% 

120: 140 min. 1 5% 

140: 160 min. 2 10% 

Table 2. Visual analogue pain scale 24 hours postoperative. 

Visual analogue pain scale 

24 hours postoperative 
Number of Cases % 

2 11 55% 

3 5 25% 

4 2 10% 

5 1 5% 

6 1 5% 

Table 3. Postoperative hospital stay. 

Hospital stay (days) Number of Cases % 

1 15 75% 

2 3 15% 

3 2 10% 

 

Fig. 1. Trocars positioning. 

 

Fig. 2. Laparoscopic view of groin area. 

 

Fig. 3. Indirect peritoneal sac. 
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Fig. 4. Triangle of doom. 

 

Fig. 5. Lateral dissection and psoas muscle. 

 

Fig. 6. Fashioned polypropylene mesh. 

 

Fig. 7. Mesh insertion via 1st trocar. 

 

Fig. 8. Unfolding of mesh. 

 

Fig. 9. Mesh completely unfolded. 

4. Discussion 

The tension-free prosthetic inguinal hernia repairs are 

much more favored nowadays in view of the uniformly 

reported good results and low recurrence rates [8]. 

Laparoscopic hernioplasty proved to be an effective 

minimally invasive operation with low recurrence rate when 

performed correctly [9]. TEP is more expensive and 

technically demanding with steep learning curve [10], but, 

with less postoperative pain, reduced recovery time, easier 

repair of recurrent and bilateral hernia with highest possible 

ligation of the sac [11]. 

Regarding operative time, while some studies showed very 

short operative time for TEP (17 ± 6 min.) in 3100 hernia 

repairs over 15 years [12], this was not the rule. Kuhry et al. 

[13] found that ten out of fifteen trials reported a TEP repair 

to be associated with an increased duration of surgery 

compared to open repair. A study comparing balloon 

dissection vs. direct telescopic dissection in TEP showed no 

difference in mean operative time between two groups (77.5 

± 24.1 vs. 74.2 ± 24.4 min.) [14]. In our study, the operative 

mean time was 99.30 ± 25.13 min with ranged (60 -160 min) 

which was longer than many of other studies. This can be 

attributed to longer learning curve in endoscopic hernia 

repair than open repair due to the limited working space and 

different appreciation of the anatomical landmarks [15]. 
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Direct Hernias are easily reduced. At times, a long indirect 

sac cannot be completely reduced from the deep inguinal ring 

and is divided, the peritoneal side being ligated with a 

laparoscopic suture. [16]. In this study, 3 of indirect (oblique) 

hernias with long sac necessitated proximal ligation of the 

sac with extracorporeal knotting. 

We did not fix the mesh in place in this study. Some 

investigators advocated not fixing the mesh in place [17]. 

This idea was bolstered by Stoppa’s success with non-

fixation of mesh in the open preperitoneal operation [18]. A 

recently published meta-analysis of six randomised, 

controlled trials on laparoscopic inguinal hernia repair 

(LIHR) through the total extraperitoneal approach concluded 

that the no-mesh fixation (NMF) was not associated with 

higher recurrence rate but lower cost was an advantage [19]. 

Peritoneal tears in TEP are the most common reason for 

conversion and predispose patients to small bowel adhesions. 

Loss of preperitoneal space may require switching to another 

technique. Placing a Veress needle into the abdomen to 

evacuate the intra-abdominal gas in minute perforations or 

closure by loop ligation, pretied suture, endoscopic stapling 

and endoscopic suturing is mandatory [20]. In our study, 

peritoneal tears are dealt with insertion of Veress needle 

through subumbilical incision to peritoneal space was 

efficient as a vent in 3 cases. In the 4th case we used 16F 

cannula instead of Veress needle. In all the four cases, the 

operative field was sufficient to complete the operation as 

regular and peritoneal tears were small with no need for 

ligation or sutures. 

In our study, Intensity of pain was recorded 24 hours 

postoperatively. Mean visual pain score was 2.8 ± 1.15. This 

was comparable to other studies recording postoperative pain 

after 24 hours of TEP; 79.7% of patient take score 2 [21], 

(4.8±2.33) [22], and 2.9 ± 1.3 [14]. 

There were no cases complaining from chronic groin pain 

during the period of follow up in this study. The incidence of 

chronic pain after endoscopic hernia repair varies between 1 

and 16% [23]. Postoperative pain (acute or chronic) is a 

potential complication; injury to the nerves during dissection 

is a common cause of chronic pain. Such injury can be 

avoided by gentle dissection in the triangle of pain and not 

fixing the mesh [24]. 

There were no reported cases of intraoperative serious 

visceral or vascular complications in this study. This is 

matching with the results of other studies [22]. In our study, 

25% of patients developed postoperative minor 

complications in the form of scrotal edema (5%), surgical 

emphysema (10%) and superficial wound infection (5%). 

Seroma and scrotal edema are frequent complications after 

laparoscopic repair of inguinal hernia, with a reported 

incidence ranging from 1.9% to 11.7 [25]. closed-suction 

drain can be used to reduce the risk of seroma formation 

without increased risk of infection [26]. In our study, suction 

drain 14F was used in all cases to prevent hematoma 

collection and to drain any remaining gas in the scrotum and 

preperitoneal space. However, the amounts collected by the 

drain were small (20-50 c.c.), so, we don’t recommend 

routine use of drain in these cases. Incidence of subcutaneous 

emphysema is reported to be in the range 2.2–56% [27] [28]. 

Superficial infections are rare after endoscopic techniques. 

The risk is probably about 1–3% for open surgery and less 

than 1% after endoscopic surgery [29]. There was one case in 

our study that developed superficial infection (5%) that was 

treated conservatively. Elective primary abdominal 

reconstruction with mesh is considered a clean surgery, with 

infection rates of up to 8% being reported [30]. Another 

study showed no difference between open and endoscopic 

approaches in wound infection rate (4.5% vs. 3.3%) [31] 

[32]. 

Dulucq JL et al. [12] had studied laparoscopic totally 

extra-peritoneal inguinal hernia repair retrospectively for 15 

years on 3,100 hernia repairs showed that the recurrence rate 

was 0.46%. The recurrence rate for the first 200 repairs was 

2.5%, but it decreased to 0.47% for the subsequent 1,254 

hernia repairs. Kuhry et al. [13] showed that most trials (n = 

14) reported no differences in recurrence rates after either 

TEP or open repair. In our study, there were no reported cases 

of hernia recurrence during the period of follow up. In our 

opinion, these excellent results can be confirmed only by 

studying large numbers of cases and for longer periods of 

follow up. 

In this study, hospital stay ranged from 1-3 days, and the 

mean was 1.35 ± 0.67 days. These results coincided with the 

results of the others as [33] in which the mean hospital stay 

in laparoscopic TEP group was (1.4) days, (1.48) days [34] 

and (1.5±0.4) days in [12]. 

In this study the mean time until return to work was 

14.8± 4.26 days, ranged from 7 – 21 days. Small incision 

and reduced postoperative pain after laparoscopic TEP are 

the causes for early ambulation and return to normal 

activities [36]. Liem et al. [37] proved that patients who 

underwent laparoscopic repairs regained their physical 

performance faster than those who underwent conventional 

hernia repairs. 

Laparoscopic TEP repair is an excellent alternative to open 

preperitoneal repair of inguinal hernia with the ability of 

using large mesh to cover all inguinal potential defects plus 

the much better visualization of anatomical landmarks. 

Operative time is relatively long but still comparable to 

many of studies discussing TEP technique and improving 

over the time of the study indicating the need for long 

learning curve. TEP proved to be cost effective as we tried in 

this study to reduce overall cost by using telescopic 

dissection without balloon and without mesh fixation without 

any need to convert to other technique in all of our patients. 

This technique was proved safe, as it was not associated with 

major morbidity or recurrence. Complication rate was 

average with other studies while there was no hernia 

recurrence during the period of follow up. 

We recommend TEP technique to be used for uncomplicated 

inguinal hernia when the experience exists and to undergo 

other studies on large number of cases with more extended 

periods of follow up to confirm our given results. 
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