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ABSTRACT
Background: Inguinal hernia repair is one of the most common surgeries. About 20% of cases with primary inguinal 
hernia underwent minimally invasive procedure. Recurrent inguinal hernia (RIH) after minimally invasive surgery has 
been recorded in about 2% of cases for totally extraperitoneal (TEP) as well as for transabdominal preperitoneal (TAPP) 
repair.
Aim: To compare the laparoscopic TAPP and TEP repair of inguinal hernia in RIH.
Patients and Methods: This was a prospective randomized study planned for patients diagnosed with RIH. The study 
population was divided into two groups; group (1) included patients who had the TAPP approach, while group (2) included 
patients who had TEP approach. The patients were evaluated for postsurgical adverse events such as postoperative pain, 
recurrence, infection, seromas, and hematomas.
Results: There were significant differences recorded among both groups as regards operative time and postoperative 
pains, which were significantly increased in the TAPP group compared to TEP group. No significant difference was 
recorded between the groups regarding operative complications and recurrence rate.
Conclusion: In the context of RIH, both TEP and TAPP repair seem to be efficient approaches with regard to low 
recurrence rate and minimal complications. However, TEP was associated with minimal pain and short OT.

INTRODUCTION                                                                 

Inguinal hernia is a frequent disease affecting about 
7.5% of adults globally. Inguinal hernia repair (IHR) has 
been considered a very common surgery, with over 20 
million hernias treated annually[1]. Minimal access surgery 
has gained much more popularity in numerous regions 
of surgery[2]. The laparoscopic herniorrhaphy was first 
recorded in 1992[3]. Then, the evolution of IHR surgeries has 
continued, with laparoscopic repair nowadays becoming a 
promising substitute for open surgeries[4].

The benefits of the minimal access surgery involve 
minimal postoperative pain (POP), POP is very common 
following open IHR[5], minimal requirement for analgesia, 
better cosmoses, and rapid return to usual daily activities, 
and devoid of wound-related adverse events[6]. To our 
knowledge, transabdominal preperitoneal (TAPP) and 
totally extraperitoneal (TEP) have been considered the 
most frequent laparoscopic approaches in the context of 
hernioplasty[7].

TAPP has gained much more popularity owing to its 
simplicity; on the other hand, peritoneal breach is considered 
the main drawback of this approach[8]. In addition, bowel 
adhesion to the mesh has also been considered another 
drawback. To our knowledge, TEP is a difficult approach 
and needs the surgeon to be alert to uncommon anatomy; 
on the other hand, it permits direct access to the posterior 
defect without affection of the peritoneum[9]. Till now, no 
general agreement on the perfect IHR, that could overcome 
the possible complications of recurrent inguinal hernia 
(RIH), wound infections, and pain.

Recurrence following hernia repair could happen 
at any time following the surgery but occurs at a higher 
frequency in younger cases and in the initial three years 
postoperatively[10,11]. The utilization of mesh in IHR, 
regardless of the performed technique, decreases the 
frequency of RIH by 62.5% in comparison with suture 
closure[12,13].

To our knowledge, there are several factors that 
may interfere with the risk of recurrence, which involve 
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technical and nontechnical causes, and the various types of 
groin hernias most likely have distinct pathophysiologies. It 
has been demonstrated that optimization of certain patient 
factors before surgery, together with the improvement of 
operative approaches, has essential roles in decreasing the 
risk of RIH development[14].

As a result, we aimed to compare laparoscopic TAPP 
and TEP repair of inguinal hernia in RIH concerning, 
operation time, intraoperative and postsurgical adverse 
events, length of hospital stay (LOS), POP, and rate of RIH 
with potential predisposing factors that comprise sex, age, 
BMI, and hernia site.

PATIENTS AND METHODS:                                                                               

Study design and setting

This study is a prospective randomized pilot study 
designed for patients diagnosed with RIH who presented 
to the General Surgery Department, Mansoura University 
Hospitals, Egypt. The study was submitted for approval 
by the Institutional Review Board (IRB) (MD.21.03.439), 
Faculty of Medicine, Mansoura University, and the clinical 
trials registry in Egypt (NCT06050538). This study is not 
funded.

Study duration and sample size

The study was conducted from February 2021 to 
February 2023 on 41 cases that underwent laparoscopic 
IHR. This big number is explained by being a university 
hospital (tertiary center), we receive a lot of referred cases 
from other hospitals and private outpatient clinics. All cases 
were divided randomly into two groups. Both groups were 
equal in number (22 patients in each group), but in the TEP 
group, three patients were excluded (two patients refused 
to participate after admission, one patient had uncontrolled 
hypertension).

Sample size calculation was based on the difference 
in mean visual analog scale (VAS) score between patients 
with TEP and TAPP for RIH repair, depending on the 
experience of the surgeon with a difference of 1.14 in 
mean VAS score. By utilizing G power program, the 
sample size was calculated according to an effect size of 
0.99, by utilizing two-tailed test, alpha-error=0.05, and 
power=80%, the overall sample size was 17 (n=17).

Study participants

The study comprised cases diagnosed with RIH and 
managed via either TAPP or TEP repair. We included 
patients from both sexes diagnosed with unilateral or 
bilateral RIH, patients between 18 and 70 years old, patients 
fit for anesthesia, and patients who agreed to contribute to 
the study. As regards the previous technique, all our cases 
were recurrent after open hernia repair, but we do not have 
enough details about the previous operation because all our 
patients were previously operated outside the hospital.

But we excluded patients unfit for general anesthesia 
and operation, younger than 18 years or elder than 70 
years, patients with complicated hernias, mentally retarded 
patients, patients with psychiatric troubles and patients 
refused to contribute to our research.

Objectives

The primary objective was to compare POP between 
the TAPP and the TEP groups. The secondary objective 
was to compare OT, intraoperative adverse events (blood 
loss, bowel, and vascular injuries), postsurgical adverse 
events (hematomas, seromas, wound infections), LOS, and 
risk of RIH with potential predisposing factors that involve 
sex, age, BMI, cord lipomas, and site of the hernia.

Randomization

On the day of surgery, each patient was randomly 
assigned using the SNOSE approach to either the TEP or 
the TAPP group. By utilizing a computer-generated random 
number, an independent clinician who was not comprised 
in patient care created the randomization sequence. There 
were opaque sealed envelopes with the randomization 
code. When opening the package, a junior resident was 
not actively participating in outcome assessments. Prior 
to randomization and during the consent process, every 
patient was informed about the study’s goals, methods, 
and potential risks related to the two approaches (TEP and 
TAPP).

Surgical procedure

Preoperative preparation

Intravenous antibiotics were administered for all 
patients at the time of skin incision, and these antibiotics 
were continued till third postsurgical day in cases who did 
not have adverse events. On the other hand, in complicated 
cases, antibiotic administration was continued according to 
the patient’s condition. In addition, culture and sensitivity 
were performed if required. A single prophylactic dosage 
of LMWH subcutaneous was ordered when indicated.

Operative techniques

Technique of transabdominal preperitoneal repair

The procedure involved inducing pneumoperitoneum 
using a Veress needle in the left hypochondrial region, 
modifying intraabdominal pressure to 14mmHg, and 
introducing a 12-mm port for the camera. Exploration 
of both inguinal regions and abdominal assessment was 
done. A transverse peritoneal incision was made, and 
preperitoneal space dissection was started laterally at 
the retro-inguinal space of Bogros. The hernial sac was 
dissected away from spermatic cord structures. A 15x12cm 
polyprolene mesh was placed in the preperitoneal space, 
fixed using tackers which were placed in Cooper’s ligament 
medially and above ileo pectineal line laterally.
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The peritoneal flap was sutured, port site closure was 
done using Vicryl sutures, and skin closure was done using 
a skin stapler.

Technique of totally extraperitoneal repair

The preoperative preparation and patient positioning 
were identical to the TAPP technique. A skin incision 
was made above the umbilicus, and subcutaneous fat was 
divided by blunt dissection to reach the anterior rectus 
sheath. A 12mm trocar was introduced into the PPS, and 
carbon dioxide was insufflated. The symphysis pubis 
was identified and exposed, followed by dissection of the 
pectineal ligament and inferior epigastric blood vessels. 
A 5-mm port was placed in the midline, and a third 5mm 
trocar was introduced midway between the camera port and 
the suprapubic port. The dissection progressed laterally, 
keeping the inferior epigastric blood vessels parietal. The 
peritoneum was peeled distally, and a mesh was introduced 
through the umbilical port. The fascia of the camera port 
was stitched, and skin closure was done using Proline 2-0 
or skin stapler.

Postoperative management

After the operation, the patients had fluids and 
analgesics, we encouraged them to early ambulate, scrotal 
support was recommended to decrease pain and scrotal 
edema, and patients were asked to resume unrestricted 
activity as soon as possible. Postsurgical data comprised 
evaluation of POP, postsurgical adverse events, LOS, time 
of returning to regular daily activities, chronic groin pain, 
and recurrence.

Follow-up

In the postsurgical period, the cases were assessed for 
postsurgical complications such as infection, seromas, 
and hematomas between the mesh and anterior abdominal 
wall. In the late postoperative period, a systematic follow-
up was conducted 1, 3, and 6 months postoperatively to 
accurately determine the onset of recurrence and degree of 
pain. To detect the onset of recurrence, cases were asked 
for manifestations that comprised the presence of a bulge 
or pain in the operated groin. Pain was assessed by using 
a VAS score (0 equals no pain, while 10 is the worst pain).

Ethical consideration

The study design was approved by the IRB, Faculty 
of Medicine, Mansoura University. Confidentiality was 
respected. Patients had the right to leave the study at any 
time.

RESULTS:                                                                          

Table 1 shows that there was a nonstatistically significant 
difference between studied groups regarding BMI, with 
the mean BMI of the TEP group being 27.37±3.55 versus 
25.41 kg/m2 for the TAPP group.

Regarding technical challenges, it was surprising that 
in most of our cases, our plane of dissection was easily 
approached as in primary inguinal hernia.

Table 2 revealed a nonstatistically significant difference 
between the studied groups. Operative complications 
were distributed as follows (one case CO2 hypercapnia 
and one case converted to open in TEP group due to 
marked dissection of the posterior wall of the inguinal 
canal with multiple defects that were difficult to manage 
laparscopically) and for the TAPP group 1 case of 
visceral injury in the form of urinary bladder injury which 
underwent laparoscopic repair.

Table 3 showed that there was a statistically significantly 
higher median postoperative pain score in the TAPP group 
compared to the TEP group, possibly due to the use of 
tuckers for fixation of the mesh in the TAPP group, while 
in the TEP group, there is no need to fixate the mesh. The 
median length of stay was 3 days for both groups, and the 
mean TAPP group had a significantly higher operative time 
(OT). Cord lipoma was present in two cases of the TEP 
group and four cases of the TAPP group.

Table 4 showed that there was no statistically 
significant between studied groups as regard postoperative 
complications with one case hematoma for TEP group and 
for TAPP group; one case of wound infection, one case 
hematoma. As regards recurrence rate, there was also no 
statistically significant difference between both groups, 
with only one case of the TEP group shows recurrence.

Table 1: Sociodemographic characteristics and BMI of the studied groups

TEP group (N=19) TAPP group (N=22) Test of significance
Age/years 50.42±8.32 46.64±9.89 t=1.31 P=0.197
Sex, n (%)
 Male 19 (100) 21 (95.5) FET=0.885
 Female 0 1 (4.5) P=1.0
BMI (kg/m2) 27.37±3.55 25.41±3.42 t=1.79 P=0.08

FET: Fisher exact test; t: Student t test; TAPP: transabdominal preperitoneal; TEP: totally extraperitoneal.
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DISCUSSION                                                                  

A hernia of the abdominal wall is common in all 
age groups, especially for patients with an age of 
more than 45 years. Inguinal hernias represent 3/4 
of all abdominal hernias[1]. IHR has been considered 
a frequent operation, with frequencies ranging from 
10 per 100 000 of the population. In addition, men 
account for 95% of cases that present to primary 
care, and their incidence increases from 11 per 10 
000 person years for those aged 16–24 to 200 per 10 
000 person years for those aged 75 or older[15,16]. It has 
been demonstrated that Lichtenstein tension-free and 
minimally invasive surgery (MIS), which involves 
TAPP and TEP, conducted by skillful surgeons, is 
suggested as the best evidence-based modality for 
IHR[17].

About 20% of cases with primary inguinal hernia 
underwent MIS[18]. Causes of this minimal ratio may 
be due to higher charges and a steep learning curve. On 
the other hand, novel research revealed that TEP and 

TAPP appear accompanied by decreased possibility of 
POP and shorter return to work in comparison with the 
open tension-free approach[19]. IHR following MIS was 
recorded in 2% for both TEP and TAPP repair[20]. To 
our knowledge, mesh type, size, and overlap, the used 
approach, side, OT, type of anesthesia, contribution to 
a register database, femoral hernia, proper dissection, 
space creation, and postsurgical adverse events are 
recognized as predisposing factors[21,22].

This was a prospective randomized pilot study done 
to compare laparoscopic TAPP versus TEP IHR in 
RIH to assess the incidence of RIH, OT, intraoperative 
adverse events (blood loss, gut, and vascular injuries), 
and postsurgical adverse events (hematomas, seromas, 
wound infections), LOS, and postoperative pain.

Concerning demographic data, we found that there 
was no significant difference between the groups 
concerning age and sex. Likewise, no significant 
difference was recorded between the groups regarding 
BMI.

Table 2: Comparison of operative complications between the studied groups

TEP group, N=19 (%) TAPP group, N=22 (%) Test of significance
Operative complications 17 (89.5) 21 (95.5) MC=3.22 P=0.359
No 1 (5.3) 0
CO2 hypercapnia 1 (5.3) 0
Converted to open visceral injury 0 1 (4.5)

TAPP: transabdominal preperitoneal; TEP: totally extraperitoneal.

Table 3: Comparison of postoperative pain, operative time, cord lipoma, and length of hospital stay between studied groups

TEP group, N=19 TAPP group, N=22 Test of significance
Postoperative pain score median (minimum–maximum) 4 (3–6) 6 (4–7) Z=4.77 P<0.001*

Operative time (min), mean±SD 39.68±6.08 49.27±7.88 t=4.31 P<0.001*

Length of stay/days median (minimum–maximum) 3 (3–4) 3 (3–6) Z=0.07 P=0.944
Cord lipoma
 Negative 17 (89.5) 18 (81.8) FET=0.478 P=0.660
 Positive 2 (10.5) 4 (18.2)

TAPP: transabdominal preperitoneal; TEP: totally extraperitoneal.
*Statistically significant.

Table 4: Comparison of postsurgical complications between the studied groups

TEP group, N=19 TAPP group, N=22 Test of significance
Postoperative complications, n (%) MC=0.891 P=0.641
 No 18 (94.7) 20 (90.9)
 Wound infection 0 1 (4.5)
 Hematoma 1 (5.3) 1 (4.5)
Recurrence rate, n (%) FET=1.19 P=0.463
 Negative 18 (94.7) 22 (100)
 Positive 1 (5.3) 0

TAPP: transabdominal preperitoneal; TEP: totally extraperitoneal.
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Köckerling and colleagues conducted their study 
on 2264 cases with recurrent IHR after preceding 
primary open surgery; of these 1464 cases underwent 
the TAPP approach, and 782 cases underwent the TEP 
hernioplasty. In their study, there was no statistically 
significant difference in mean age and BMI 
demonstrated between the recurrent surgeries in TEP 
and TAPP approach[23]. Choi and colleagues carried out 
their study on 1065 cases that underwent laparoscopic 
TEP hernioplasty, of which 100 cases were RIH after 
open repair, and 965 cases were primary inguinal 
hernia, with a mean age of patients in both groups 
of 49.46±16.8 years with no statistically significant 
difference[24].

We have displayed that there was no statistically 
significant difference between the studied groups in 
terms of the affected side, with 50% of the TAPP group on 
the right side versus 42.1% of the TEP group. Our study 
demonstrated the nonsignificant difference between 
the studied groups concerning operative complications. 
Operative complications were distributed as follows 
(one case CO2 hypercapnia and one case converted 
to open), and for the TAPP group 1 case of visceral 
injury. As regards intraoperative complications, 
Köckerling and colleagues demonstrated that there 
were no statistically significant differences between 
TEP and TAPP RIH groups[23]. Choi and colleagues 
have demonstrated that operative complications 
in the form of peritoneal tearing happened at a 
higher rate in the RIH group than the primary group                                                                                          
(P<0.001)[24]. In contrast, Sreekanth displayed that 
there were no possible intraoperative adverse events 
recorded in both groups (TEP and TAPP), while the 
preceding records revealed tissue and vessel injury, 
and mortality following the laparoscopy approach[25].

With regard to postoperative complications, no 
significant differences were recorded between both 
groups regarding wound-related complications 
(infection, hematoma) and cord lipoma. In agreement, 
Choi and colleagues revealed that adverse events, 
which include seromas and wound infections, were 
similar in both groups[24]. In contrast, Köckerling and 
colleagues demonstrated that there was a significant 
decrease in value for TEP compared to TAPP, however 
this was mostly owing to the changes in seroma 
frequency which is higher following TAPP group 
that was affected by the surgical approach, preceding 
open primary surgery and responded to conservative 
treatment[23].

Likewise, Aiolfi et al.[26] illustrated that there 
were no significant differences between both groups 
concerning wound-related complications. Also, Wei    
et al.[27] carried out their study to compare between 
both approaches and revealed no significant difference 

with regard to the adverse events and cost between 
both groups.

Regarding rerecurrence, we have demonstrated 
that there was no significant difference between both 
groups as regards recurrence rate (only one case in 
the TEP group) (P=0.4). Köckerling and colleagues 
also revealed that there was no statistically significant 
difference between both groups in the context of 
rerecurrence frequency following recurrent IHR 
following TEP and TAPP[23]. Similarly, Chen and 
colleagues and Köckerling and colleagues have 
displayed that, in their formerly documented studies 
recording comparable incidence of RIH for TEP and 
TAPP approaches[23,28]. Also, Wei and colleagues have 
displayed that there was no significant difference in 
terms of RIH between the two groups[27]. Additionally, 
Tyur et al.[29] have revealed that there were no 
statistically significant differences between TEP and 
TAPP with regards to recurrence rate.

On the contrary, Choi and colleagues reported three 
(0.28%) cases of RIH happened; two (2%) in the RIH 
group, and the other happened in the primary hernia 
group (0.1%) and the difference was statistically 
significant difference (P=0.001)[24]. As regards OT, our 
study illustrated that OT was significantly increased in 
the TAPP group than the TEP group (49.27±7.88 vs. 
39.68±6.08) (P<0.001). Also, they revealed that OT 
was prolonged (P<0.001) for the RIH group than the 
primary hernia group (28.31 vs. 24.39)[24].

In contrast, Aiolfi and colleagues have found that 
there were no significant differences between both 
groups as regards OT[26]. Also, Wei et al.[27] have 
demonstrated that there was no significant difference 
as regards operation time between the two groups. 
Surprisingly, Tyur et al.[29] have recorded higher OT in 
the TAPP group compared to the TEP (98.23±9.83 vs. 
116.3±12.96) (P>0.001).

Concerning pain, our study displayed that POP 
was significantly increased in the TAPP group in 
comparison with the TEP group. While, Vinay and 
Balasubrahmanya have demonstrated that POP 
in laparoscopic TEP revealed pain score of; 1–2 
score (minimal pain) in 39 (86.67%) patients, a 3–4 
score (discomfort) in four (8.89%) patients, and 5–6 
score (distress) in two (4.4%) patients. TAPP group 
displayed a pain score that comprised 37 (82.2%) 
patients 1–2 score, seven (15.56%) patients 3-4 score, 
and one (2.2%) patient had 5–6 score. In addition, no 
significant differences were documented between both 
groups concerning POP (P=0.62)[30].

Also, Aiolfi and colleagues have found that there 
were no significant differences among both groups as 
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regards operative pain[26]. In the same line, Köckerling 
and colleagues revealed that there was no statistically 
significant difference between both groups concerning 
postoperative pain[23]. Choi and colleagues also 
demonstrated that there was no statistically significant 
difference between the recurrent hernia group and the 
primary hernia group after TEP hernioplasty[24].

The discrepancies in the current study regarding 
operation time and pain scores could be explained by 
subgroup analysis performed by Wei et al.[27], who 
displayed that pain scores could be influenced by a lot 
of clinical parameters and OT was mostly detected by 
condition and surgeon’s skills.

With regard to LOS, our study revealed that there 
was no significant difference between the groups as 
regards LOS (P>0.05). In accordance, Vinay and 
Balasubrahmanya have recorded that the average 
postsurgical LOS in laparoscopic TAPP and TEP 
groups were 2.48 and 2.16 days, respectively, with 
no significant difference (P>0.05). In addition, they 
have displayed that the mean periods to return to their 
everyday activities were 5.34 and 6.76 for TEP and 
TAPP groups, respectively (P>0.05)[30].

CONCLUSION                                                                                             

In the context of RIH, both TEP and TAPP repair 
seem to be efficient approaches with regard to low 
recurrence rate and minimal complications. However, 
TEP was associated with minimal pain and short OT.
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