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ABSTRACT
Background: Inguinal hernias are encountered commonly, but there is a lack of uniformity and standardization in repair

techniques. There are a variety of repair methods, from open methods to laparoscopic approaches. The available laparoscopic

techniques that exist for inguinal hernia repair are transabdominal preperitoneal (TAPP) repair and totally extraperitoneal

(TEP) repair. This study aims to compare the outcomes of these two laparoscopic procedures.

Methods: The study was initiated after receiving ethical clearance. This single‐centric retrospective study included the patients that

underwent laparoscopic inguinal hernia repair from January 1, 2020, to December 31, 2023. Patient records were reviewed and assessed

against the inclusion criteria of the study. Systematic random sampling was applied to select patients from the records. A structured

questionnaire was prepared for the purpose of data collection. The data were refined and analyzed using the SPSS software.

Results: A total of 200 patients (100 in each group) who underwent laparoscopic repair of an inguinal hernia were part of this

study. The median (IQR) age of patients in the TAPP group was 50 (41.25–64.75) years, and that in the TEP group was 48.5

(39.25–64.75) years. The TAPP procedure took a median (IQR) time of 81 (77–88) min, while the TEP procedure took 69

(66–73) min to finish. The patients in the TAPP group returned to their normal activities after 15 (14–16) days of surgery, and
the patients in the TEP group returned after 13 (11–14) days. The pain score at 1 week was found to be better in the TEP group.

No difference was observed in complications or recurrence.

Conclusion: TEP repair was found to be superior to TAPP repair in terms of procedural time, return to normal activities, and

pain score at 1 week.

1 | Introduction

Inguinal hernia repair stands as one of the most frequently con-
ducted surgical procedures, imposing a substantial financial burden

andmorbidity on a global scale [1]. Despite the common occurrence
of inguinal hernias, there is a notable absence of uniformity and
standardization in hernia repair techniques. There are a variety of
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repair methods available, spanning from open to laparoscopic ap-
proaches, leading to continued discussions [2].

While laparoscopic repair is advantageous over open inguinal
hernia repair in terms of postoperative discomfort, duration of
hospital stay, and return to normal work [3]. The available
laparoscopic techniques that exist for inguinal hernia repair are
transabdominal preperitoneal (TAPP) repair and totally extra-
peritoneal (TEP) repair. TAPP necessitates access to the peri-
toneal cavity, whereas in TEP, the mesh is utilized to close the
hernia outside the peritoneal cavity. TAPP is comparatively
easier to learn, whereas TEP is a technically difficult procedure
[4]. TAPP offers the advantage of no space constraints, while
TEP provides the advantage of avoiding peritoneal violations.

Despite the formulation of guidelines for laparoscopic hernia repair
by the International Endohernia Society [5], there remains debate
regarding the choice of TAPP and TEP procedures for inguinal
hernia repair. There are studies that provide conflicting results in
the comparison of the TAPP and TEP procedures. This retrospective
cohort study aims to compare the outcomes of these two laparo-
scopic procedures in the categories of procedural time, duration of
hospital stay, return to normal activity, postoperative pain, in-
traoperative and postoperative complications, and recurrences.

2 | Methods

This study is compliant with the STROBE guidelines [6].

2.1 | Ethical Consideration

This study was given ethical clearance by the Institutional Review
Committee of the Nepalese Army Institute of Health Sciences with
a registration number of 965. This study was initiated after receiving
ethical clearance from the concerned body.

2.2 | Study Design and Setting

This retrospective cohort study was conducted at a tertiary‐level
military hospital. This center, located in the capital city of the
country, provides service to patients from all parts of the
country. Laparoscopic approaches for the repair of the inguinal
hernia are routinely taken in this center, and this study was
performed to compare the outcomes of the TAPP procedure
with the TEP procedure. This single‐centric retrospective study
included the patients that underwent laparoscopic inguinal
hernia repair from January 1, 2020, to December 31, 2023.

2.3 | Study Population

This comparative study included patients over 18 years of age
with unilateral inguinal hernia who underwent laparoscopic
hernia repair (TAPP or TEP). Patients with complicated hernias
(incarcerated, irreducible, or obstructed), who underwent
emergency hernia surgery, patients with a history of steroid use,
patients with a history of chemotherapy use, and patients with

incomplete records and follow‐up not completed for up to
3 months were excluded from the study.

2.4 | Sample Size and Sampling Technique

The minimum sample size required for this study was calcu-
lated using the following formula [7],
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where, Δ=difference between two means= (1.85–1.57)= 0.28
(from a past study with a similar primary endpoint that is, pain
score at 1 week) [8], σ1/σ2 = variance of mean 1 and mean 2= 0.57,
n1 = sample size for group 1 (TAPP), n2 = sample size for group 2
(TEP), α=probability of type I error (0.05), β=probability of type II
error (0.1), power= (1‐β) = 90%, Z=Critical Z value for a given α or
β, K= ratio of sample size for two groups= 1.

The minimum sample size required in each group was calculated to
be 87. As this calculated sample size was the minimum required
number of samples, we included 100 in each group for easier data
interpretation, making a total of 200 samples in this study.

All the records from January 1, 2020, to December 31, 2023, were
reviewed and assessed against the inclusion criteria of the study.
The systematic random sampling was applied to select the patients
from the records to minimize the selection bias. The eligible patient
records were then marked, and every third record was chosen until
100 samples were not reached in each group.

2.5 | Study Tool

A structured questionnaire was prepared for the purpose of data
collection from the records. This questionnaire had demo-
graphic components (age, sex, body mass index, ASA grading,
hernia type, and hernia side), objective outcome components
(procedural time, duration of hospital stay, time taken to return
to normal activities, and complications), and subjective out-
come (visual analog scale [VAS]). This tool collected patient
data for up to 3 months of follow‐up for both the TAPP and TEP
groups. The collected data was refined in Excel.

2.6 | Variables

The categorical variables of this study were sex, ASA grading,
hernia type, hernia side, and complications (intraoperative and
postoperative). Similarly, the continuous variables of this study
were age, body mass index, procedural time (measured
in minutes), duration of hospital stay (measured in days), time
to return to normal activities (measured in days), and VAS
(0–10, where 0 means no pain and 10 denotes maximum pain)
measured at the 1st postoperative day, at discharge, at 1 week,
at 1 month, and at 3 months.
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2.7 | Analytical Strategy

The normality of the data were tested by the Kolmogorov–Smirnov
test. All the categorical variables of the study were presented using
frequency and proportion (since the total sample size in both TAPP
and TEP groups was 100, frequency corresponds to proportion). The
continuous variables were presented using a mean with standard
deviation (SD) for normal data and a median with an interquartile
range (IQR) for skewed data. Inferential statistics were used to
compare the outcomes of the two groups (TAPP and TEP). The chi‐
square test for association was used for the categorical outcomes,
whereas the t‐test or Mann–Whitney U test was chosen as per the
distribution of the data for comparison of continuous variables. The
data were analyzed using the Statistical Package for Social Sciences
(SPSS) version 24.0 software.

3 | Results

A total of 200 patients (100 in each group) who underwent
laparoscopic repair of inguinal hernia were part of this study
with majority of them being males in both groups. The median
(IQR) age of patients in TAPP group was 50 (41.25–64.75) years
and that in TEP group was 48.5 (39.25–64.75) years. The median
(IQR) body mass index was 26.8 (24.62–27.7) and 27.1
(24.4–28.1) in the TAPP and TEP group respectively. Indirect
inguinal hernia was the commonest hernia type in both groups
with right‐sided hernia being the most frequent. The details of
demographic details are given in Table 1.

The Kolmogorov–Smirnov test showed that all the continuous
variables of the study were skewed and median (IQR) is used to
present them while Mann–Whitney U test is used to compare
the continuous outcomes between two groups. The chi‐square
test is used to compare the categorical outcomes.

This study found that the time taken to complete the TAPP pro-
cedure was 81 (77–88)min and time taken to complete the TEP
procedure was 69 (66–73)min. This difference was found to be
statistically significant inferring that the TEP procedure takes lesser
time to finish. There was no statistically significant difference
observed in the duration of hospital stay outcome between the
TAPP and TEP. The patients who underwent TAPP recovered and
returned to their normal activities in 15 (14–16) days of surgery
while the patients who underwent TEP returned to normal activi-
ties in 13 (11–14) days. On comparing this outcome using the
Mann–Whitney U test, it was found that the patients of TEP group
recovered and returned to normal activities faster compared to the
patients of TAPP group (p<0.01).

A subjective assessment of pain felt by the patients after the surgery
was done by using VAS. The VAS at the first postoperative was
found to be 7 (6–8) in both groups which improved to 4 (3–5) and 4
(3–4) among TAPP and TEP groups respectively. The patients re-
ported VAS score of 2 (2–3) in the TAPP group and 1 (1–2) in the
TEP group at 1 week and this difference was found to be statistically
significant (p<0.01). The VAS score was found to be improving in
both groups with no significant difference thereafter and at the
3 months both groups had VAS of 0 (0–1). The details of the pri-
mary outcomes are given in Table 2.

TABLE 1 | Demographic details.

Variables TAPP (N= 100) TEP (N= 100)

Age
(median [IQR])

50 (41.25–64.75)
years

48.5 (39.25–64.75)
years

Body mass
index (kg/m2)

26.8 (24.62–27.7) 27.1 (24.4–28.1)

Sex

Male 95 93

Female 5 7

ASA

1 59 67

2 34 27

3 7 6

Hernia type

Indirect 69 72

Direct 31 28

Hernia side

Right 57 64

Left 43 36

Abbreviations: IQR, interquartile range; TAPP, transabdominal preperitoneal;
TEP, totally extraperitoneal.

TABLE 2 | Comparison of primary outcomes of TAPP and TEP.

Variables TAPP (N= 100) TEP (N= 100) p‐value

Procedural time (median [IQR]) 81 (77–88) min 69 (66–73) min < 0.01a

Hospital stay (median [IQR]) 3 (2–3) days 3 (2–3) days 0.45a

Return to normal activity (median [IQR]) 15 (14–16) days 13 (11–14) days < 0.01a

Visual analog scale (median [IQR])

At 1st postoperative day 7 (6–8) 7 (6–8) 0.60a

At discharge 4 (3–5) 4 (3–4) 0.56a

At 1 week 2 (2–3) 1 (1–2) < 0.01a

At 1 month 1 (0–1) 1 (0–1) 0.25a

At 3 months 0 (0–1) 0 (0–1) 0.27a

Abbreviations: IQR, interquartile range; TAPP, transabdominal preperitoneal; TEP, totally extraperitoneal.
aMann–Whitney U test.
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Comparative study of complications between TAPP and TEP
showed no statistically significant difference in the complica-
tion rate. None of the patients in either group sustained visceral
or vascular injury during the intraoperative period. The most
frequent complications among each group was seroma forma-
tion followed by scrotal edema and hematoma formation. Three
patients in the TAPP group and seven patients in the TEP group
developed recurrence during the 3‐month follow‐up period but
this difference was not statistically significant. The details of the
complication and recurrence outcomes are given in Table 3.

4 | Discussion

TAPP and TEP are two of the important approaches used in
inguinal hernia repair. While these two techniques share sim-
ilarities, they yield distinct and significant outcomes. Our study
revealed that the TEP procedure requires less time to complete
compared to the TAPP procedure. This finding aligns with
similar observations reported in other studies [4, 9]. The ex-
tended operative duration associated with TAPP may be due to
the time required for suturing the peritoneum to secure the
mesh in place [4]. Performing a TEP repair for bilateral hernias,
where dissection transitions from one side to the other within
the same working plane, could result in a shorter operating
duration compared to TAPP [10]. However, some studies have
shown longer operating times for the TEP procedure [10, 11].
The longer duration of the TEP procedure may be due to con-
straints in the available space and variations in the recognition
of typical anatomical landmarks observed from within the
peritoneal cavity [10]. The volume of procedures conducted at a
hospital and the proficiency, experience, skills, and expertise of
the surgeon are pivotal factors influencing operative time [12].

No statistically significant difference was observed in the
duration of hospital stay outcomes between TAPP and TEP,

which is consistent with the findings reported by other studies
[2]. Lepere et al. [13] and Zanghi et al. [14], in their observa-
tional studies, reported a shorter duration of hospital stay for
patients undergoing the TEP procedure. Bracale et al. in their
meta‐analysis, similarly found that patients who underwent the
TAP procedure experienced a shorter duration of hospital stay
[15]. Hospital stay is influenced by various factors, such as the
socioeconomic status of the patient, trends in medical practice,
local customs, and the financial structure of healthcare pro-
viders [16]. Our study also revealed that patients in the TEP
group recovered and returned to normal activities faster com-
pared to those in the TAPP group, consistent with findings re-
ported in other studies [13, 14]. However, Sharma et al. found
that patients in the TAPP group returned to work earlier than
those in the TEPP group, although this difference was not sta-
tistically significant [10]. Schrenk et al. [17], Bansal et al. [18],
and Cohen et al. [19], in their studies, reported no differences in
the time taken for patients to return to normal activities
between the TAPP and TEP groups. A significant advantage of
laparoscopic repair of an inguinal hernia is the notable reduc-
tion in postoperative pain [8]. The difference in reported pain
levels between the TAPP and TEP groups at 1 week was sta-
tistically significant in our study. Bansal et al. identified that
TEP exhibits a notable advantage over TAPP due to a sub-
stantial reduction in postoperative pain persisting for up to
3 months [18]. Also, the majority of studies suggest that pain
scores in the postoperative period are similar for both TEP and
TAPP procedures [15, 16, 20]. Despite the expectation that TEP
repair would lead to decreased postoperative pain scores since it
do not involve entering the abdominal cavity, many studies does
not fully support these assumptions [1]. However, the findings
of this study have pointed towards better pain scores for the
TEP procedure.

In the TAPP procedure, there is a possibility of visceral injuries
arising from the unregulated use of trocars and other surgical
instruments within the abdominal cavity [9]. Intraoperative
vascular injuries are associated with TEP procedures [21]. This
is consistent with several comparative studies where TEP pro-
cedures were linked to intraoperative vascular injuries [4, 9].
But in the present study, none of the patients in either group
sustained a visceral or vascular injury during the intraoperative
period. There was no significant difference between the TAPP
and TEP groups regarding postoperative complications. Many
studies also showed no difference in both intra‐ and post-
operative complications between TAPP and TEP procedures
[15, 20, 22]. Seroma stands out as the most common compli-
cation following laparoscopic inguinal hernia repair, observed
in 11 and 13 patients in the TAPP and TEP groups, respectively.
Factors contributing to seroma incidence include large hernia
defects extending into the scrotum, advanced age, and indirect
hernia [23]. Scrotal edema is predominantly observed in TEP
repair [24], and this study also showed a higher number of
patients in the TEP group, but this result was not statistically
significant. The recurrence rate following TEP is approximately
1%–2%, while after TAPP, it ranges from 0% to 3% [10]. The
factors that lead to recurrence can be attributed to incomplete
hernia sac excision and mesh space, surgical inexperience,
insufficient dissection of the myopectineal orifice, under‐sizing
of the prosthesis, insufficient overlap with hernia defects,
improper fixation, and prosthesis folding or twisting [9, 25]. In

TABLE 3 | Comparison of complications and recurrence.

Variables
TAPP

(N= 100)
TEP

(N= 100) p‐value

Intraoperative complications

Visceral
injury

0 0 NA

Vascular
injury

0 0 NA

Postoperative complications

Seroma 11 13 0.66a

Hematoma 4 3 0.70a

Surgical site
infection

3 2 0.65a

Scrotal edema 4 7 0.35a

Urinary
retention

2 1 0.56a

Recurrence 3 7 0.19a

Abbreviations: IQR, interquartile range; TAPP, transabdominal preperitoneal;
TEP, totally extraperitoneal.
aChi‐square test.
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our study, total complications were higher in the TEP group.
However, we did not find any significant association between
recurrence rates in the postoperative and follow‐up periods in
either the TAPP or TEP groups. This finding is consistent with
many other studies [15, 20, 26]. Both TEP and TAPP procedures
carry a low risk of hernia recurrence when appropriate mesh
sizes are utilized [27].

This comparative study was a retrospective study, and the
follow‐up data was for up to 3 months only. As this study was
not a randomized study, the difference in the participants
baseline characteristics cannot be said to be due to chance
alone. This issue was tried to minimize by applying systematic
random sampling while selecting the patients from the records.
However, it is to be noted that the question of the general-
izability of the result of this study exists. Also, this study could
not study the financial burden of the procedure as the study
institute was a military hospital where the cost of care is not
borne by the patients. Since this study found that the TEP group
had a faster return to normal activities, this should be further
studied through randomized study in a military setting.

5 | Conclusions

TEP repair was found to be superior to TAPP in terms of pro-
cedural time, return to normal activities, and pain score at
1 week. There is no difference between the two procedures in
terms of duration of hospital stay, complications, and
recurrence.
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