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Purpose: There are various opinions about the postoperative complications of the two methods for 
laparoscopic inguinal hernia surgery; totally extraperitoneal repair (TEP) and transabdominal 
preperitoneal repair (TAPP). The aim of this study was to compare the postoperative course after TAPP 
and TEP, focusing on immediate postoperative pain, incidence of postoperative urinary retention (POUR), 
and chronic pain.
Methods: This study retrospectively analyzed a consecutive series of 344 inguinal hernia patients who were 
treated with laparoscopic surgery between November 2016 and December 2019 at a single tertiary referral 
center.
Results: Patient demographics did not differ significantly between the groups. The operation time was 
significantly shorter in the TEP group than in the TAPP group (43.1 ± 14.9 minutes vs. 63.5 ± 16.5 minutes, 
p < 0.001). The postoperative pain scores were significantly lower in the TEP group than in the TAPP group 
immediately (3.6 ± 1.3 vs. 4.4 ± 1.1, p < 0.001) and 6 hours (1.5 ± 1.4 vs. 2.3 ± 1.8, p < 0.001) after the 
operation. The other complications did not differ significantly between the groups. Age was a significant 
risk factor for POUR (odds ratio [OR], 1.083; 95% confidence interval [CI], 1.018–1.151; p = 0.011), and 
history of benign prostate hyperplasia (BPH) was a significant risk factor for chronic pain (OR, 5.363; 95% 
CI, 1.028–27.962; p = 0.046).
Conclusion: TEP and TAPP seem to be safe and effective for laparoscopic inguinal hernia repair and have 
similar postoperative outcomes. Age was a significant risk factor for POUR, and BPH history was a 
significant risk factor for chronic pain.
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ORIGINAL ARTICLE

INTRODUCTION

Surgical repair of an inguinal hernia is one of the most com-
mon surgical procedures worldwide [1,2]. Since the laparoscopic 
techniques have entered the field of general surgery in the early 
1990s, new surgical methods have been introduced for hernia 

repair. Surgeons have actively adopted minimally invasive tech-
niques for inguinal hernia repair, and the initial cases of two dif-
ferent laparoscopic hernia repair—transabdominal preperitoneal 
repair (TAPP) and totally extraperitoneal repair (TEP)—were 
reported in 1992 and 1993, respectively [3,4]. Many clinical trials 
compared these two representative methods of laparoscopic in-
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guinal hernia repair, whereas conf licting results were produced. 
Although several randomized controlled trials and meta-analyses 
have been reported, the clarity of the results has been limited by 
the small number of patients and heterogeneity of the endpoints 
[5,6]. Although the HerniaSurge Group stated in its guideline for 
laparoscopic hernia repair published in 2018, “as TAPP and TEP 
have comparable outcomes it is recommended that the choice of 
the technique should be based on the surgeon’s skills, education, 
and experience.” [7], the data to determine the characteristics of 
each method is still insufficient.

The aim of this study was to compare the postoperative course 
after TAPP and TEP by focusing on immediate postoperative 
pain, incidence of postoperative urinary retention (POUR), and 
chronic pain.

MATERIALS AND METHODS

Patients and data collection

This study retrospectively analyzed a consecutive series of ingui-
nal hernia patients who were treated with laparoscopic surgery 
between November 2016 and December 2019 at a single tertiary 
referral center. Patients aged 18 years and older at the time of the 
surgery were included in the study. Patients with recurrent, in-
carcerated, or strangulated hernia were excluded from the analy-
sis. Two experienced specialists decided on the operation method 
according to their respective surgeon’s preference.

Patient demographics including age, sex, body mass index 
(BMI), American Society of Anesthesiologists (ASA) physical 
status (PS) classification, type of hernia (direct, indirect, femo-
ral, or pantaloon), and location of hernia (right, left, or bilateral) 

Table 1.Table 1. Patients’ characteristics

CharacteristicCharacteristic TotalTotal TEPTEP TAPPTAPP pp value value

No. of patients 344 226 118

Age (yr) 62.2 ± 16.0 62.9 ± 14.9 60.7 ± 17.9 0.250

Sex 0.279

   Female 28 (8.1) 21 (9.3) 7 (5.9)

   Male 316 (91.9) 205 (90.7) 111 (94.1)

BMI (kg/m2) 23.8 ± 2.7 23.7 ± 2.9 23.9 ± 2.5 0.432

ASA PS classification 0.399

   I 98 (28.5) 59 (26.1) 39 (33.1)

   II 171 (49.7) 118 (52.2) 53 (44.9)

   III 73 (21.2) 47 (20.8) 26 (22.0)

   IV 2 (0.6) 2 (0.9) 0 (0)

Type 0.098

   Direct 97 (28.2) 59 (26.1) 38 (32.2)

   Indirect 231 (67.2) 159 (70.4) 72 (61.0)

   Femoral 2 (0.6) 2 (0.9) 0 (0)

   Pantaloon 14 (4.1) 6 (2.7) 8 (6.9)

Location 0.667

   Right 187 (54.4) 126 (55.8) 61 (51.7)

   Left 156 (45.4) 99 (43.8) 57 (48.3)

   Bilateral 1 (0.3) 1 (0.4) 0 (0)

BPH history 0.375

   No 291 (84.6) 194 (85.8) 97 (82.2)

   Yes 53 (15.4) 32 (14.2) 21 (17.8)

Values are presented as number only, mean ± standard deviation, or number (%). 
TEP, totally extraperitoneal repair; TAPP, transabdominal preperitoneal repair; BMI, body mass index; ASA, American Society of Anesthesiologists; PS, 
physical status; BPH, benign prostate hyperplasia.
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were analyzed. A previous history of benign prostate hyperplasia 
(BPH) was also investigated given its direct association with the 
risk of POUR.

The surgical outcomes included operation time, rate of con-
version to open surgery, degree of postoperative pain, length of 
postoperative hospital stay, and postoperative complications. 
Postoperative pain was measured using a numeric rating scale 
(NRS) immediately; and 6 hours and 24 hours after the opera-
tion. To evaluate POUR, the number of postoperative Nelaton 
catheterizations and whether a Foley catheter was inserted were 
investigated. In general, the Foley catheter was inserted when the 
urinary retention was not resolved after two postoperative Nela-
ton catheterizations. Any events that required additional treat-
ment besides routine clinical procedures, prolonged hospital stay, 
or frequent outpatient clinic visits were regarded as postoperative 
complications. Postoperative chronic pain was defined according 
to previous studies as pain lasting for 6 months after the opera-
tion [8–10].

Surgical techniques

All operations were performed by two attending surgeons with 
expertise in laparoscopic techniques, and the type of procedure 
was selected according to the surgeon’s preference.

Laparoscopic TEP was performed using a two-port technique. 

After creating a channel between the rectus muscle and the 
posterior sheath at the umbilicus level, a wound retractor and a 
custom-made glove port comprising a surgical glove were insert-
ed. Dissection was started from a small space between the rectus 
muscle and the posterior sheath. With CO2 gas insuff lation, soft 
tissue was dissected, and the small vessels were cauterized with 
electrocautery. During dissection, another 5-mm trocar was in-
serted into the suprapubic area. After identification of Cooper’s 
ligament and Bogros’ space, the hernia sac was assessed and li-
gated. We used Parietex Anatomical Mesh (13 × 9 cm; Covidien, 
Mansfield, MA, USA) and fixed it with Tacker (Autosuture, Nor-
walk, CT, USA) and Greenplast-Q (Green Cross Corp., Cheongju, 
Korea).

Laparoscopic TAPP was performed using a three-port tech-
nique. A 10-mm optical trocar was placed in the umbilicus, and 
two 5-mm operating trocars were inserted bilaterally in the mid-
clavicular line, 1 to 2 cm below the level of the horizontal line 
from the umbilicus. After creating the pneumoperitoneum and 
identifying anatomical landmarks, the peritoneal incision started 
from the anterior superior iliac spine to the medial umbilical lig-
ament, with a large opening of the preperitoneal space. The rest 
of the procedure was the same as that used in the TEP technique.

Table 2.Table 2. Surgical outcomes

VariableVariable Total (n = 344)Total (n = 344) TEP (n = 226)TEP (n = 226) TAPP (n = 118)TAPP (n = 118) pp value value

Operation time (min) 50.1 ± 18.3 43.1 ± 14.9 63.5 ± 16.5 <0.001

Open conversion 7 (3.1) 7 (3.1) 0 (0) 0.053

Postoperative pain NRS score

   Immediate postoperative 3.9 ± 1.3 3.6 ± 1.3 4.4 ± 1.1 <0.001

   Postoperative 6 hr 1.8 ± 1.6 1.5 ± 1.4 2.3 ± 1.8 <0.001

   Postoperative 24 hr 0.4 ± 1.0 0.4 ± 0.9 0.6 ± 1.2 0.070

Postoperative hospital stay (day) 1.2 ± 0.5 1.2 ± 0.5 1.3 ± 0.6 0.062

No. of Nelaton catheterizations 0.2 ± 0.5 0.2 ± 0.5 0.2 ± 0.6 0.294

Foley insertion 20 (5.8) 13 (5.8) 7 (5.9) 0.921

Postoperative complication 41 (11.9) 27 (11.9) 14 (11.9) 0.982

   Wound seroma 24 (7.0) 14 (6.2) 10 (8.5) 0.431

   Wound infection 10 (2.9) 8 (3.5) 2 (1.7) 0.504

    Wound hematoma 2 (0.6) 1 (0.4) 1 (0.9) >0.999

   Chronic pain 6 (1.7) 3 (1.3) 3 (2.5) 0.417

   Mesh removal 0 (0) 0 (0) 0 (0) >0.999

   Recurrence 1 (0.3) 1 (0.4) 0 (0) >0.999

Values are presented as mean ± standard deviation or number (%). 
TEP, totally extraperitoneal repair; TAPP, transabdominal preperitoneal repair; NRS, numeric rating scale.
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Statistical analysis

Statistical analyses were conducted using IBM SPSS for Windows 
version 26.0 (IBM Corp., Armonk, NY, USA). Continuous vari-
ables were compared using Student t test or the Mann-Whitney 
U test, and categorical variables were analyzed using the chi-
square test or Fisher exact test. The risk values for chronic pain 
and Foley catheter insertion were calculated using a logistic re-
gression model. The p values <0.05 were considered significant.

RESULTS

Patient demographics

All 344 patients underwent laparoscopic repair for a primary 
inguinal hernia during the study period; 226 (65.7%) were treated 
with TEP and 118 (34.3%) with TAPP. The mean age of all pa-
tients was 62.2 ± 16.0 years. Most of the patients were men (91.9%, 
316 of 344). Patient demographics, including age, sex, BMI, ASA 
PS classification, type and location of the hernia, and BPH his-
tory did not differ significantly between the two surgical groups 
(Table 1).

Table 3.Table 3. Risk factor of Foley catheter insertion

VariableVariable
UnivariateUnivariate MultivariateMultivariate

OR (95% CI)OR (95% CI) pp value value OR (95% CI)OR (95% CI) pp value value

Operation method

   TEP 1 (Reference)

   TAPP 1.043 (0.404–2.689) 0.931

Age 1.116 (1.055–1.180) <0.001 1.083 (1.018–1.151) 0.011

Sex

   Female 1 (Reference)

   Male 1.733 (0.224–13.437) 0.599

BMI 0.864 (0.721–1.034) 0.111

Type

   Direct 1 (Reference)

   Indirect 2.307 (0.656–8.108) 0.192

   Femoral NA NA

   Pantaloon 2.385 (0.231–24.666) 0.466

Location

   Right 1 (Reference)

   Left 0.986 (0.398–2.445) 0.976

   Bilateral NA NA

BPH history

   No 1 (Reference) 1 (Reference)

   Yes 6.512 (2.560–16.561) <0.001 2.090 (0.679–6.433) 0.199

Operation time 0.993(0.967–1.020) 0.610 0.990 (0.964–1.017) 0.480

Postoperative pain NRS score

   Immediate postoperative 1.165 (0.815–1.666) 0.403 1.130 (0.777–1.644) 0.541

   Postoperative 6 hr 1.155 (0.882–1.513) 0.295 1.110 (0.827–1.490) 0.509

   Postoperative 24 hr 1.196 (0.820–1.744) 0.354 1.147 (0.779–1.689) 0.510

Wound seroma 0.686 (0.088–5.358) 0.720 1.066 (0.196–5.805) 0.942

OR, odds ratio; CI, confidence interval; TEP, totally extraperitoneal repair; TAPP, transabdominal preperitoneal repair; BMI, body mass index; NA, not ap-
plicable; BPH, benign prostate hyperplasia; NRS, numeric rating scale.
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Surgical outcomes

The surgical outcomes of the two groups are presented in Table 
2. The operation time was significantly shorter in the TEP group 
than in the TAPP group (43.1 ± 14.9 minutes vs. 63.5 ± 16.5 min-

utes, p < 0.001). Conversion to surgery occurred in seven patients 
and only in the TEP group, but the conversion rates did not dif-
fer significantly between the TEP and TAPP groups (3.1% vs. 0%, 
p = 0.053). The mean postoperative pain scores were consistently 
lower in the TEP group than in the TAPP group. The difference 

Table 4.Table 4. Risk factor of chronic pain

VariableVariable
UnivariateUnivariate MultivariateMultivariate

OR (95% CI)OR (95% CI) pp value value OR (95% CI)OR (95% CI) pp value value

Operation method

   TEP 1 (Reference)

   TAPP 1.939 (0.385–9.76) 0.422

Age 0.987 (0.942–1.034) 0.589

Sex

   Female 1 (Reference)

   Male 1.193 (0.062–22.797) 0.903 1 (Reference)

BMI 0.699 (0.494–0.988) 0.043 0.708 (0.499–1.005) 0.053

ASA PS classification

   I 1 (Reference)

   II 1.15 (0.207–6.394) 0.873

   III NA NA

   IV NA NA

Type

   Direct 1 (Reference)

   Indirect 0.412 (0.082–2.08) 0.283

   Femoral NA NA

   Pantaloon NA NA

Location

   Right 1 (Reference)

   Left 0.235 (0.027–2.032) 0.188

   Bilateral NA NA

BPH history

   No 1 (Reference) 1 (Reference)

   Yes 5.76 (1.131–29.346) 0.035 5.363 (1.028–27.962) 0.046

Operation time 0.985 (0.936–1.037) 0.564 0.974 (0.921–1.03) 0.353

No. of Nelaton catheterizations 2.395 (0.987–5.811) 0.053

Postoperative pain NRS score

   Immediate postoperative NA NA

   Postoperative 6 hr 1.495 (0.783–2.855) 0.223 1.548 (0.718–3.335) 0.265

   Postoperative 24 hr 1.224 (0.764–1.961) 0.400 1.015 (0.556–1.853) 0.961

Wound seroma 1.558 (0.924–2.627) 0.096 1.415 (0.765–2.617) 0.269

OR, odds ratio; CI, confidence interval; TEP, totally extraperitoneal repair; TAPP, transabdominal preperitoneal repair; BMI, body mass index; ASA, Ameri-
can Society of Anesthesiologists; PS, physical status; NA, not applicable; BPH, benign prostate hyperplasia; NRS, numeric rating scale.
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was statistically significant immediately (3.6 ± 1.3 vs. 4.4 ± 1.1, p < 
0.001), and 6 hours (1.5 ± 1.4 vs. 2.3 ± 1.8, p < 0.001) after surgery. 
However, the difference was no longer significant 24 hours after 
surgery (0.4 ± 0.9 vs. 0.6 ± 1.2, p = 0.070). The postoperative hos-
pital stay was slightly shorter in the TEP group than in the TAPP 
group, but this difference was not significant (1.2 ± 0.5 vs. 1.3 ± 
0.6 days, p = 0.062). The numbers of urinary catheterizations and 
Foley catheter insertion events did not differ significantly be-
tween groups. The overall complication rate was the same (11.9%) 
in both groups; 27 of 226 cases in the TEP group and 14 of 118 
cases in the TAPP group. The incidence rates of wound seroma, 
infection and hematoma, presence of chronic pain, mesh remov-
al, and recurrence did not differ significantly between groups.

We tried to identify the risk factors for POUR, as represented 
by the need for postoperative Foley catheter insertion. In the uni-
variate analysis, age and BPH history were significant risk factors 
for Foley catheter insertion, with odds ratios (ORs) of 1.116 (p < 
0.001) and 6.512 (p < 0.001), respectively (Table 3). After multivari-
ate analysis, only age remained significant, with an OR of 1.083 
(p = 0.011). Other demographics and surgical outcomes, including 
postoperative complications, were not significant risk factors for 
POUR.

We also tried to identify the risk factors related to chronic 
pain after laparoscopic inguinal hernia repair. In the univari-
ate analysis, BMI and BPH history were significantly associated 
with chronic pain; ORs of 0.699 (p = 0.043) and 5.760 (p = 0.035), 
respectively (Table 4). After multivariate analysis, BPH history 
was the only risk factor related to the occurrence of chronic pain 
with an OR of 5.363 (p = 0.046).

DISCUSSION

Two methods of laparoscopic inguinal hernia repair are used 
at present; TEP and TAPP. In both procedures, mesh is inserted 
into the preperitoneal space, but the methods of access to reach 
this plane differ between TEP and TAPP. These two techniques 
have their advantages and disadvantages, mainly those relating 
directly to the method of access. In TEP, a totally preperitoneal 
approach is used with or without a dissecting balloon. This pro-
cedure makes it unnecessary to open and close the peritoneum, 
and allows exploration of the myopectineal orifice without the 
need to enter the abdominal cavity. This procedure has a shorter 
operation time and has a theoretical advantage for the postop-
erative recovery by preventing peritoneal irritation and adhesion. 
However, its narrow surgical field and unusual anatomical view 
require a longer learning curve compared with TAPP. In TAPP, 
the laparoscopic exploration makes the anatomy easier to iden-
tify and the presence of hernia on the contralateral side to be 
examined intuitively.

Studies have tried to determine which method is better. No 

significant difference was found for the postoperative recur-
rence rate between the two, and both are regarded as acceptable 
treatment options for inguinal hernia repair [5,6]. However, there 
are diverse opinions about the occurrence of perioperative com-
plications. In this study, we compared the surgical outcomes of 
the two methods, such as the extent of postoperative acute and 
chronic pain, and POUR, and tried to identify risk factors for 
POUR and chronic pain, which are the representative complica-
tions of hernia repair in the early and late postoperative period.

The NRS pain scores up to 6 hours after operation were sig-
nificantly higher in the TAPP group, but chronic pain did not 
differ significantly between the two groups. Bansal et al. [11] 
reported greater pain up to 6 weeks after TAPP than after TEP 
surgery, but little difference after that. However, Wei et al. [12] 
reported similar postoperative pain between the two methods. 
Although postoperative pain is inf luenced by the kinds of mesh 
and fixation modalities [13–16], we used the same type of mesh 
and fixation modalities for both techniques and were able to 
exclude the inf luence of the material. In our study, the operation 
time was slightly longer in the TAPP than in the TEP group, and 
it is likely that this ref lected the time needed to open and close 
the peritoneum. This is similar to the results of another study [11].

We found no significant differences in postoperative com-
plications, relapse, and chronic pain between the two methods, 
which are similar results to those of previous studies [5,6]. Taken 
together, these findings indicate that both methods are safe.

We found little difference between the two methods for the 
rates of urinary catheterization or need for Foley catheter in-
sertion, which suggests that the method is not a risk factor of 
POUR. The only risk factor related to the incidence of POUR in 
the multivariate analysis was age. This is probably because the 
contractility and pressure of the detrusor muscle deteriorate pro-
gressively with advancing age [17,18]. Therefore, clinicians should 
pay more attention to POUR in aged patients.

In the current study, lower BMI and BPH history were related 
to chronic pain in the univariate analysis, but BPH history was 
the only significant risk factor after the multivariate analysis. 
Several studies reported that the extent of pain during the first 
week after surgery was associated with the rate of chronic pain 
[19,20]; however, in our study, the pain score during the early 
postoperative periods was not related to the incidence of chronic 
pain. Although a previous study reported that BPH history was 
not related to chronic pain [16], we found the opposite, and fur-
ther studies are needed to clarify this relationship. The cause of 
chronic pain after a hernia surgery can be multifactorial and 
cannot be identified clearly, in many patients. Pain can be caused 
by neural damage or being trapped by a fixing device or a suture. 
A trapped nerve can also occur when the mesh becomes folded 
or wrinkles as it shrinks, a condition called meshoma [21]. It is 
reasonable to think that the shrinkage of a mesh, which is com-
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mon, can trap a nerve and cause chronic pain. Pain can also be 
caused by inf lammation around the mesh. The abdominal pres-
sure increases more during voiding in patients with BPH than 
in those without. We suspect that, after inguinal hernia surgery, 
increased abdominal pressure may affect those patients whose 
nerve is sutured by a fixation device or becomes trapped by mesh 
shrinkage, and possibly even in patients whose nerve is not dam-
aged.

This study has some limitations. As a retrospective study, there 
may have been a selection bias in the study, but we found few 
differences in the patient characteristics between the selected 
groups. Ultrasound and computed tomography were not per-
formed comprehensively on all the patients, and the exact defect 
sizes were not recorded in all operative notes, so the defect size 
was not included in the analyses. Given that the defect size is 
related to the rate of complications or reoperation [6], the lack of 
data about defect size may have affected the results of our study. 
However, the open technique is selected for patients with a large 
defect, which means that such patients were excluded from our 
study and, therefore, this may have minimized any effect of the 
defect size. Future studies should investigate the relationship 
between the increase in abdominal pressure caused by BPH and 
chronic pain by measuring intra-abdominal pressure in patients 
given urinary catheterization.

In conclusion, the operation time was shorter, and pain scores 
immediately and 6 hours after operation were lower for TEP 
than for TAPP; however, the other early and late complications 
did not differ between procedures. Both methods seem to be safe 
and effective for laparoscopic inguinal hernia repair. Age was 
a significant risk factor for POUR, and BPH history was a sig-
nificant risk factor for chronic pain. For patients with these risk 
factors, careful observation of bladder function during hospital-
ization and proper outpatient follow-up are recommended.
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