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Abstract
Background  Compared with open herniorrhaphy, laparoscopic herniorrhaphy can yield more favorable clinical outcomes. 
However, previous studies failed to give definite answer for comparison between laparoscopic inguinal hernia repair 
approaches. This study aimed to systematically determine the differences in recurrence rate, duration of return to work, 
pain, surgery duration, and duration of hospital stay between transabdominal preperitoneal (TAPP) and totally extraperito-
neal (TEP) approach for inguinal hernia.
Methods  PubMed, Embase, and Cochrane Library (including the Cochrane Central Register of Controlled Trials) abstracts 
up to September 2017 were searched for randomized controlled trials (RCTs) comparing TAPP or TEP hernia repairing. 
The hernia recurrence rate, time to return to work, analgesic consumption, surgery duration, hospital stay, and the pain score 
were recorded with subgroup analysis of the hernia type.
Results  Sixteen RCTs that randomized 1519 patients with hernia into TEP and TAPP repair groups were analyzed in this 
study. The results revealed that TEP repair resulted in shorter hospital stay of primary cases (MD − 0.87, 95% CI − 1.67 to 
− 0.07) but was associated with a longer operative duration in recurrent hernia group (MD 3.35, 95% CI 0.16 − 6.54).
Conclusions  TEP and TAPP have their own advantages. TEP repair reduces short-term postoperative pain more effectively 
than TAPP repair and results in shorter hospital stay of primary cases. In contrast, TAPP repair is correlated with shorter 
surgery duration. These findings show that shared decision-making regarding both approaches of laparoscopic hernia repair 
may be needed.
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Laparoscopic herniorrhaphy was first reported in the early 
1990s and has been practiced for decades [1]. The recurrence 

rate of hernia repair has been a major concern; however, 
it has decreased because of the standardization of surgical 
techniques and the development of an artificial mesh [2, 
3]. Studies have reported that compared with open herni-
orrhaphy, laparoscopic herniorrhaphy might be associated 
with shorter recovery time, lower postoperative pain scores, 
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and fewer complications [2]. Moreover, recent studies have 
compared the effects of different laparoscopic approaches 
for hernia repair [4–10]. These studies not only determined 
the recurrence rate but also pain scores, hospital stay, and 
time to return to work.

The first two systematic reviews on this topic were pub-
lished in 2005 in the Cochrane Database of Systematic 
Reviews and Hernia, respectively [11, 12]. These studies 
systematically reviewed hernia repair, but they included 
case series, concurrent comparison studies, and only one 
randomized controlled trial (RCT) with a small sample size. 
Because of the limited evidence, these systematic reviews 
have suggested conducting more adequately powered RCTs. 
In recent decades, many RCTs have compared laparoscopic 
hernia repair approaches, particularly transabdominal pre-
peritoneal (TAPP) and totally extraperitoneal (TEP) tech-
niques. These studies tried to determine which laparoscopic 
approach can repair inguinal hernia more effective than the 
other. Yet, those studies could not consistently conclude the 
clinical outcomes of laparoscopic inguinal hernia repair.

Another recent systematic review and meta-analysis of 
RCTs reported no significant differences in recurrence rate, 
time to return to work, hospital stay, and total complications 
between TAPP and TEP in repairing inguinal hernia [13]. 
This study made a stronger conclusion than previous studies. 
The conclusion declared no differences in clinical outcomes 
and complications between TEP and TAPP. Unfortunately, 
the systematic review did not completely identify the current 
evidence. For one, 2 RCTs that were published before 2014 
were not mentioned in the review. For another, 4 RCTs were 
published after the study. Moreover, this systematic review 
did not take hernia types into consideration. Therefore, the 
purpose of our study was to synthesize the current evidences 
by using more comprehensive search strategy and analysis 
for determination of the differences in recurrence rate, dura-
tion of return to work, pain, surgery duration, and duration 
of hospital stay between the two approaches in repairing 
inguinal hernia.

Methods

A flowchart of study selection in this systematic review 
and meta-analysis is presented according to the preferred 
reporting items for systematic reviews and meta-analyses 
guidelines [14]. Because this study analyzed published 
data, it was exempted from institutional review board 
approval, and its protocol is published online in PROSPERO 
(CRD42017068992).

Search and study selection

This systematic review systematically searched the 
Cochrane library, Embase, and PubMed to identify the 
relevant research articles comparing the TEP and TAPP 
approaches in treating patients with inguinal hernia. 
These systematic literature searches used the following 
keywords: “groin hernias,” “inguinal hernias,” “hernia 
inguinalis,” “groin hernia,” “inguinal hernia,” “total extra 
peritoneal,” “total extraperitoneal,” “TEP,” “transab-
dominal preperitoneal,” “transabdominal preperitoneal,” 
and “TAPP.” These keywords were searched in free text 
words and medical subject headings (MeSH in PubMed 
and Emtree in Embase) with Boolean algebras. All the 
systematic literature searches were conducted to identify 
articles published without language or publication date 
restrictions. The final search was completed by two authors 
at 13th September 2017 (Supplementary Material 1).

All obtained citation records were screened by two 
authors (Chen and Kang). Any screening-related disa-
greement was resolved by discussion with the third author 
(Wu). Titles and abstracts were screened according to the 
following inclusion criteria: (i) patients with hernia and 
(ii) those who underwent laparoscopic repair. The exclu-
sion criteria for further screening were as follows: (i) no 
comparison between the TEP and TAPP approaches, (ii) 
not an RCT, (iii) conference reports, and (iv) irrelevant 
documents.

Quality assessment of included studies

The risk of bias in the included studies was assessed using 
the Cochrane risk of bias tool. This appraisal tool assesses 
selection, performance, detection, attrition, and reporting 
biases. The tool contains six items: random sequence gen-
eration, allocation concealment, participant and personnel 
blinding, assessment blinding, incomplete outcome data, and 
selective bias reporting. All included RCTs were assessed 
by two reviewers who individually evaluated the quality of 
RCTs. Any disagreements were discussed with and resolved 
by the third author.

Data extraction and analysis

Two authors extracted and examined the data indepen-
dently; they identified and verified data on the recurrence 
rate, time to return to work, analgesic consumption, sur-
gery duration, hospital stay, and pain scores for pooling 
analysis. If the article reported the mean and standard error 
(SE), the standard deviation (SD) was estimated based on 
the sample size (SE = SD/√N). If the study presented the 
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median with the minimum and maximum values, the mean 
and SD were estimated from the sample size, median, and 
range [15].

The results were expressed as risk ratios (RRs) for 
dichotomous data. Peto odds ratio (OR) was used for 
dichotomous data showing a zero cell. The mean differ-
ence (MD) of original studies was calculated to compare 
continuous variables that were measured by using the 
same tool between the TEP and TAPP approaches. All 
meta-analyses used a random-effects model with 95% con-
fidence intervals (CIs) and I2. The value for I2 can present 
the percentage of total variability across the studies in 
a meta-analysis. Thus, this study examined heterogene-
ity among the pooled studies by using I2. Regarding to 
value of I2, 25, 50, and 75% of I2 were defined as low, 
moderate, and high heterogeneity, respectively [16]. In all 
analyses, p < .05 was considered statistically significant. 
The results were expressed as forest plots that were gener-
ated by using RevMan version 5.3 (The Nordic Cochrane 
Center, Cochrane Collaboration) for Microsoft Windows 
in all analyses.

This systematic review further analyzed effects in dif-
ferent hernia types and assessed publication bias. Sub-
group analyses of the hernia type (primary and recurrent 
hernia data) were conducted to clarify the effects in differ-
ent hernia types. The Egger’s regression intercept, Begg 
and Mazumdar rank correlation, and the fail–safe N test 
were conducted for assessing publication bias [17].

Results

Literature search and selection

The search yielded 608 studies from PubMed (n = 212), from 
Embase (n = 337), Cochrane Library (n = 56), and from ref-
erence lists or other sources (n = 3). This systematic review 
excluded 204 duplicated studies. According to the exclusion 
criteria, 361 studies were excluded after title and abstract 
screening. In the phase of full-text screening, 12 conference 
reports, 10 systematic review, 2 non-RCTs, and 2 guidelines 
were excluded. Therefore, this systematic review included 
17 citation records from 16 RCTs [3–10, 18–25]. Figure 1 
shows the processes of study identification and selection.

Characteristics of included studies

This systematic review and meta-analysis included 16 RCTs 
that randomized 1519 patients into TEP and TAPP repair 
groups [3–10, 18–25] Table 1 showing the characteristics 
of the included studies, namely study location, sample size, 
included years, patient age, patient sex, hernia type and 
location, pain score instruments, normal activity measure-
ments, follow-up duration, and surgeon experience. These 
trials were conducted in the United States (n = 1) [19], Aus-
tria (n = 2) [3, 23], China (n = 3) [7, 24, 25], Egypt (n = 1) 
[8], Greece (n = 1) [6], India (n = 5) [4, 10, 18, 21, 22], and 

Fig. 1   Flowchart of the system-
atic review and meta-analysis, 
according to the preferred 
reporting items for systematic 
reviews and meta-analyses 
guidelines
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Turkey (n = 3) [5, 9, 20] since 1989–2016. Further informa-
tion was performed in Supplementary Material 2.

The overall quality of the included studies was accept-
able. The risk of selection, detection, attrition, and reporting 
biases was < 80% in all the RCTs; only the risk of perfor-
mance bias exceeded 75% (Supplementary Material 3).

Primary outcomes

Eight of the included studies with 778 patients reported no 
significant differences in the recurrence rate between TEP 
and TAPP repair (Peto OR 0.74, 95% CI 0.34–1.63, p > .05; 
I2 = 0%) [3, 4, 6, 8, 19–21, 23]. Sensitivity analysis showed 
that this result was not changed when any included RCT was 
removed from the meta-analysis (Supplementary Material 4, 
S4.1). After stratification by hernia types, no significant dif-
ferences were observed between TEP and TAPP repair in the 
primary hernia subgroup (Peto OR 0.80, 95% CI 0.26–2.43, 
p > .05) as well in primary plus recurrence hernia data 
(Peto OR 0.69, 95% CI 0.23–2.09, p > .05). Both subgroups 
showed low heterogeneity (I2 = 0%; Fig. 2A).

Six trials reported the effects of laparoscopic approaches 
on time to return to work after inguinal hernia repair [4, 6, 
8, 10, 21, 23]. Data from another study were not included 
in the meta-analysis because of the lack of a clear defini-
tion of “the time to resumption of normal activities” [7]. A 
meta-analysis including 586 patients reported no significant 
differences in time to return to work between TEP and TAPP 
repair (MD 0.01, 95% CI − 1.19 to 1.12; p > .05; I2 = 57%). 
This result was still no significant in sensitivity analysis 

(Supplementary Material 4, S4.2). In the primary hernia 
subgroup, no significant differences were reported between 
the 2 groups (MD 0.97, 95% CI − 1.53 to 1.73, p > .05; 
I2 = 72%). The subgroup of primary plus recurrent hernia 
data also showed no significant differences (MD − 0.39; 95% 
CI − 2.08 to 1.30, p > .05; Fig. 2B).

Five RCTs reported the requirement for extra post-oper-
ative analgesia in 55 (20%) of 275 patients who underwent 
TEP repair and 64 (19.34%) of 331 patients who underwent 
TAPP repair, with a Peto OR of 0.92 (95% CI 0.61–1.39; 
p > .05; I2 = 88%) [3–5, 9, 23]. After stratification by hernia 
types, the TEP repair group required less analgesia com-
pared with the TAPP repair group in primary hernia data 
alone (Peto OR 0.50, 95% CI 0.30–0.84, p = .009). In the 
subgroup including recurrence hernia data, the TAPP repair 
group required significantly less analgesia compared with 
the TEP repair group (Peto OR 2.71, 95% CI 1.36–5.40, 
p = .005). Acceptable heterogeneity (I2 = 27%) was observed 
in the primary hernia subgroup, and high heterogeneity 
(I2 = 88%) was observed in the recurrent hernia subgroup 
(Fig. 3A). However, TEP repair group required less post-
operative analgesia compared with the TAPP repair group 
after excluding the oldest publication from the analysis (Peto 
OR 0.57, 95% CI 0.36–0.89, p = .01) [3–5, 9]. In the recur-
rent hernia subgroup, no differences were observed between 
the two groups (Peto OR 0.83, 95% CI 0.34–2.03, p > .05; 
Fig. 3B). When the oldest research was excluded from the 
analysis, the degree of heterogeneity decreased from 88 to 
0% among all the studies, including those involving recur-
rent hernia data. Sensitivity analysis also proved that the 

Table 1   Characteristics and risk of bias of included studies

NR not reported, RCT​ randomized controlled trial

Study Location No. of patients Included years Study type Age (years) Gender (female)

TEP TAPP TEP TAPP

Bansal et al. [4] India 314 2007–2012 RCT​ 50.7 ± 17.3 43.4 ± 16.4 NR
Bansal et al. [18] India 160 2012–2014 RCT​ 40 ± 12.5 40.9 ± 12.3 0 (0%) 0 (0%)
Butler et al. [19] USA 44 NR RCT​ NR NR
Ciftci et al. [5] Turkey 61 2011–2013 RCT​ 44.4 ± 15.3 45.7 ± 11.1 4 (13.3%) 5 (16.1%)
Dedemadi et al. [6] Greece 50 NR RCT​ NR (no detail) NR
Gong et al. [7] China 102 2006–2009 RCT​ 57 ± 9 56 ± 10 0 (0%) 0 (0%)
Gunal et al. [20] Turkey 79 1997–2001 RCT​ 22.38 ± 0.65 25.72 ± 1.09 NR
Hamza et al. [8] Egypt 50 NR RCT​ 34.91 ± 13 36.73 ± 12.06 0 (0%) 0 (0%)
Jeelani et al. [21] India 60 NR RCT​ 46.76 ± 13.0 48.2 ± 13.3 0 (0%) 1 (3.3%)
Krishna et al. [22] India 100 2007–2009 RCT​ 47.8 ± 16 51.3 ± 13.8 1 (1.2%) 0 (0%)
Mesci et al. [9] Turkey 50 2005–2008 RCT​ 48.4 48.2 NR
Pokorny et al. [3] Austria 129 1998–2002 RCT​ 48 49 1 (2.8%) 1 (1.1%)
Schrenk et al. [23] Austria 52 NR RCT​ 42.3 ± 11.9 39.1 ± 14.3 2 (6.7%) 4 (13.3%)
Sharma et al. [10] India 60 2010–2013 RCT​ 49 49.4 59 men and 1 women
Wang et al. [24] China 168 2005–2010 RCT​ 48.25 ± 17.09 48.23 ± 13.2 13 (15.5%) 14 (16.7%)
Zhu et al. [25] China 40 NR RCT​ 60.2 ± 9.7 62.3 ± 12.3 0 (0%) 1 (5%)
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result was only influenced by the oldest RCT (Supplemen-
tary Material 4, S4.3).

Twelve RCTs reported surgery duration [4, 6–8, 10, 18, 
20–25]. The meta-analysis of 1235 patients revealed no 
significant differences between TEP and TAPP repair (MD 
− 4.40, 95% CI − 18.31 to 9.50, p > .05; I2 = 99%). The 
result was also no significant in sensitivity analysis (Sup-
plementary Material 4, S4.4). The evidence indicated no 
significant differences in surgery duration between the two 
repair groups in the primary hernia subgroup (MD − 7.10, 
95% CI − 24.43 to − 10.22, p > .05). However, surgery dura-
tion was shorter in the TAPP repair group than in the TEP 
repair group after including recurrent hernia data (MD 3.35, 

95% CI 0.16–6.54, p = .04). High heterogeneity (I2 = 99%) 
was observed in the primary hernia subgroup, and low het-
erogeneity (I2 = 0%) was found in the recurrent hernia sub-
group (Fig. 4A). Because funnel plot asymmetry cannot be 
tested for less than ten studies [26], surgery duration is the 
only outcome to reach statistical significance in this sys-
tematic review. Egger’s regression intercept (t value 1.226, 
p > .5) and Begg and Mazumdar rank correlation (τ − 0.090, 
p > .05) showed no publication bias. The fail–safe N value 
was 18, indicating that the p value may be influenced to 
exceed .05 when 18 additional “null” studies were included 
in meta-analysis. The funnel plot was shown in Supplemen-
tary Material 5.

Fig. 2   Forest plot of meta-analysis for recurrence rates and duration of return to work between the TEP group and the TAPP group
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Eight RCTs involving 778 patients showed no significant 
differences in hospital stay (hours) between the two lapa-
roscopic approaches (MD − 0.82, 95% CI − 1.98 to 0.35, 
p > .05; I2 = 20%) [4, 6, 7, 10, 21–23, 25]. Sensitivity analy-
sis showed that trend of the result was not influenced by 
any included RCT (Supplementary Material 4, S4.5). How-
ever, patients in the primary hernia subgroup who under-
went TEP repair had shorter hospital stay than did those 
who underwent TAPP repair (MD − 0.87, 95% CI − 1.67 
to − 0.07, p = .03). In the recurrent hernia subgroup, no 

differences were reported between the two patient groups 
(MD 6.68, 95% CI − 9.55 to 22.92, p > .05). Low heteroge-
neity (I2 = 0%) was observed in the primary hernia subgroup, 
and high heterogeneity (I2 = 78%) was found in the recurrent 
hernia subgroup (Fig. 4B).

Further analysis of pain score

Eight RCTs reported pain scores after inguinal hernia 
repair [4, 7, 8, 10, 18, 20–22]. Seven of these studies 

Fig. 3   Forest plot of meta-analysis for extra postoperative analgesia between the TEP group and the TAPP group
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calculated the pain score by using the visual analog scale 
[4, 8, 10, 18, 20–22]. However, one study used a 4-point 
scale and therefore was not included in the meta-analy-
sis of pain scores [7]. The pooled data of 574 patients 
revealed no significant differences in pain scores at 1 h 
postoperatively between the TEP and TAPP repair groups 
(MD − 0.33, 95% CI − 0.88 to 0.23, p > .05; I2 = 94%; 
Fig. 5, 1.1.1). However, the evidence showed lower pain 
scores after TEP repair than after TAPP repair at 6 h (MD 
− 0.50, 95% CI − 0.77 to − 0.23, p = .0003; Fig. 5, 1.1.2), 
1 day (MD − 0.52, 95% CI − 0.98 to − 0.06, p = .03; Fig. 5, 

1.1.3), 1 week (MD − 0.60, 95% CI − 0.94 to − 0.26, 
p = .0005; Fig. 5, 1.1.4), and 1 month (MD − 0.25, 95% 
CI − 0.44 to − 0.06, p = .009; Fig. 5, 1.1.5) after hernia 
repair. There was a nonsignificant trend toward lower 
pain scores at 3 months in the TEP group compared to the 
TAPP group (MD − 0.20, 95% CI − 0.43 to 0.04, p = .10; 
Fig. 5, 1.1.6). At 6 months postoperatively, pain scores 
were not significantly different between the two groups. 
All meta-analysis results, except those obtained at 1 and 6 
months postoperatively, showed moderate to high hetero-
geneity (I2 = 59–94%).

Fig. 4   Forest plot of meta-analysis for surgery duration and hospital stay between the TEP group and the TAPP group
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Fig. 5   Forest plot of meta-analysis for pain scores between the TEP group and the TAPP group
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Discussion

Contribution of TEP and TAPP approaches 
to inguinal hernia

The present systematic review and meta-analysis including 
newer and more RCTs revealed the strengths of TEP and 
TAPP repair, despite previous meta-analyses reporting no 
significant differences between the clinical outcomes of 
these laparoscopic approaches for hernia repair. The pre-
sent meta-analysis showed at least two advantages of TEP 
repair in primary cases, namely lower postoperative pain 
and shorter hospital stay, and also found an advantage of 
TAPP repair, namely shorter surgery duration.

With respect to post-operative pain in primary cases 
(Fig. 5), lower pain scores were recorded in the TEP group. 
The scores were significantly different in the short-term 
postoperative period, and the MD peak was obtained at 1 
week postoperatively. With time and reduction in pain, the 
pain scores of the TEP and TAPP groups were comparable 
at 3 and 6 months, possibly because the extraperitoneal 
approach is associated with less peritoneal irritation. The 
innervation of T7–T12 and L1 spinal nerves, as well as 
the obturator nerve, revealed that the parietal peritoneum 
is sensitive to pain, temperature, touch, and pressure [27, 
28]. TEP repair is performed between the parietal perito-
neal and anterior abdominal wall. Unlike in TAPP repair, 
the peritoneum is not violated, possibly accounting for 
lower pain scores [4, 22]. Moreover, peritoneal irritation 
during laparoscopic hernia repair is mostly a self-limiting 
condition, thus justifying the differences in pain scores in 
the short-term post-operative period [18].

Analgesic consumption, a more objective and measur-
able factor for evaluating the severity of pain, is consistent 
with the pain score results. Among the primary cases, the 
TEP group had significantly less patients needing extra 
analgesic compared with the TAPP group. Among the 
recurrence cases, analgesic consumption was not different 
between the two groups, possibly because some terminal 
sensory branches were already damaged during the previ-
ous surgery. However, a study limitation is the lack of data 
on the type of surgical approach these patients underwent 
previously. The limitation might reasonably account for 
the high heterogeneity present in this subgroup. Contrast-
ingly, the first RCT showed high disparity with other stud-
ies and had high heterogeneity in analgesic consumption. 
Because the first RCT of pooled studies was published 
only 3 years after the introduction of TAPP and TEP tech-
niques, the proficiency level should be considered [21].

The significant difference in hospital stay favored TEP 
repair among the primary cases. High heterogeneity was 
present among the recurrence cases. Moreover, among the 

many factors that can affect hospital stay, postoperative 
pain may be a closely related factor [29].

Surgical duration was significantly shorter in the TAPP 
group of patients with recurrent hernia. It may be because 
sutures or scarring from previous repair complicates space 
creation and maintenance in TEP repair as the preperito-
neum space is smaller and more difficult to dissect than the 
peritoneal cavity in the original anatomy [10, 30].

Comparison with previous research

This systematic review and meta-analysis has more advan-
tages than do those published previously [11–13, 30, 31]. 
The strengths of the present study are the involvement of 
new RCTs, direct comparison, subgroup analysis, data veri-
fication, and modified statistical method. Moreover, three 
of five previous systematic reviews did not review RCTs 
[11, 12, 31]. Another review conducted indirect comparison, 
although it performed network meta-analysis [30]. The latest 
study conducted meta-analysis with RCTs and included 333 
studies involving 10 RCTs that randomized 1047 patients 
into TEP and TAP repair groups [13]. That study reported 
similar effects of TAPP and TEP repair in inguinal hernia 
by generating forest plots of the hernia recurrence rate, pain 
scores, operation time, time to return to work, hospital stay, 
and complications without subgroup analysis of the hernia 
type.

The present systematic review and meta-analysis found 
542 studies; among these, 16 RCTs were analyzed in all 
studies included in the previous systematic review. The 6 
RCTs not included in the previous review consisted of 4 
RCTs published in the recent 2 years [5, 10, 18, 21], and two 
published before 2015 [9, 20]. Therefore, the sample size 
in this systematic review and meta-analysis was larger than 
that in the previous study. When data-related problems were 
encountered in the data extraction phase, the investigators 
contacted the authors of the original RCTs and used correct 
data in their meta-analysis [22]. The previous meta-analysis 
recorded pain scores at 6 h post-operatively and favored 
TAPP repair. However, the result of the present analysis with 
corrected data favors TEP repair. Moreover, in this system-
atic review, subgroup analyses were conducted by hernia 
types according to available necessary data, which yielded 
important results in extra postoperative analgesia, surgery 
duration, and hospital stay. For dichotomous data showing 
a zero cell, this meta-analysis used Peto ORs rather than 
inverse RRs; therefore, the present findings may be more 
reliable.

Limitations and clues for future studies

Despite its strengths, the present meta-analysis has some 
limitations. These limitations may be reflected in the high 
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heterogeneity observed with respect to pain scores and 
analgesic consumption (as discussed in previous sections), 
hospital stay for recurrent hernia, and surgery duration of 
primary hernia.

The pain score is a subjective parameter; the perception 
and expression of pain can be affected by many factors, 
including individual differences, personal experiences, and 
social implications. These factors may have complicated 
pain assessment and contributed to the high heterogeneity 
in this study [8]. Furthermore, a previous study reported 
that in patients older than 65 years, the presence of bilateral 
and indirect hernia is positively correlated with higher pain 
scores [22]. Future studies must determine how to objec-
tively measure pos-toperative pain.

The patient condition and surgeon experience may influ-
ence surgery duration [13]. The hernia type and different 
technical difficulties in patients should be considered for 
determining their condition. However, in the present meta-
analysis, subgroup analysis could not be performed because 
of incomplete records in pooled studies and the lack of an 
established system to assess difficulties encountered in her-
nia repair. With respect to surgeon experience, the surgery 
duration of inexperienced surgeons (< 20 repairs) may be 
almost twice that of experienced surgeons (30–100 repairs) 
[32]. Surgeon experience is an important factor that may 
affect surgery duration and recurrence rate, and it can 
result in a performance bias [33]. Therefore, further RCTs 
should be designed structurally for collecting the records of 
patient’s condition and surgeon’s experience in future.

Furthermore, the present systematic review cannot elimi-
nate some methodological factors that may affect results. For 
instance, follow-up duration, a common factor, may influ-
ence the results, and it may cause detection biases. Typically, 
follow-up duration for hernia repair must be at least 5 years 
[34]. However, patients in five of the eight studies included 
in this systematic review were not followed for that dura-
tion. Considering these limitations, data on direct and indi-
rect hernia were incomplete because these types of hernia 
can result in different technical difficulties in hernia repair. 
Future studies must provide suggestions for further analysis 
based on detailed records.

The data pooled from relevant RCTs revealed different 
effects of TEP and TAPP repair for inguinal hernia. Both 
approaches are advantageous. TEP reduces short-term 
postoperative pain more effectively than TAPP repair and 
is associated with shorter hospital stay of primary cases; 
TAPP repair has shorter surgery duration when recurrent 
hernia data were included. These findings emphasize shared 
decision-making regarding both approaches for laparoscopic 
hernia repair.
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