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Abstract

Background Totally extraperitoneal (TEP) repair and
transabdominal preperitoneal (TAPP) repair are the most
used laparoscopic techniques for inguinal hernia treatment.
However, many studies have shown that laparoscopic
hernia repair compared with open hernia repair (OHR) may
offer less pain and shorter convalescence. Few studies
compared the clinical efficacy between TEP and TAPP
technique. The purpose of this study is to provide a com-
parison between TEP and TAPP for inguinal hernia repair
to show the best approach.

Methods We performed an indirect comparison between
TEP and TAPP techniques by considering only random-
ized, controlled trials comparing TEP with OHR and TAPP
with OHR in a network meta-analysis. We considered the
following outcomes: operative time, postoperative
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complications, hospital stay, postoperative pain, time to
return to work, and recurrences.

Results  The two techniques improved some short out-
comes (such as time to return to work) with respect to
OHR. In the network meta-analysis, TEP and TAPP were
equivalent for operative time, postoperative complications,
postoperative pain, time to return to work, and recurrences,
whereas TAPP was associated with a slightly longer hos-
pital stay compared with TEP.

Conclusions TEP and TAPP improved clinical outcomes
compared with OHR, but the network meta-analysis
showed that TEP and TAPP efficacy is equivalent. TAPP
was associated with a slightly longer hospital stay com-
pared with TEP.

Keywords Inguinal hernia - Laparoscopy - Open surgery

Inguinal hernia repair is one of the top three operations in
most western countries [1]. The best hernia repair proce-
dure should be simple, rapid, and safe; it should result in
less surgical trauma, postoperative pain, and low recur-
rence rate [2]. Laparoscopic hernia repair (LHR) compared
with open hernia repair (OHR) may offer less pain and
shorter convalescence [3]. The most used laparoscopic
techniques are transabdominal preperitoneal (TAPP) and
totally extraperitoneal (TEP) repair. There is limited evi-
dence showing no significant difference in persisting pain
(TEP vs. OHR) or recurrence (TEP and TAPP vs. OHR)
[4]. A specific meta-analysis comparing TAPP versus TEP
(including eight nonrandomized studies) stated that data
were insufficient to make conclusions, but suggested that
TAPP is associated with higher rates of port-site hernias
and visceral injuries, whereas there appear to be more
conversions with TEP [5]. In the European Hernia Society
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(EHS) guidelines on the treatment of inguinal hernia, the
authors recommended (grade D) that TEP approach is used
for endoscopic inguinal hernia operation [6].

To best of our knowledge, the last review [5], which
compared TAPP and TEP collected data since 2004,
included nonrandomized studies and concluded that there
were insufficient data to allow definitive conclusions about
the best approach. In light of this, the purpose of this study
was to compare the clinical efficacy of TAPP and TEP for
hernia repair based on data reported by only randomized,
controlled trials (RCTs). Because of the lack of an appro-
priate number of RCTs comparing directly the TAPP to the
TEP technique, we compared indirectly TAPP to TEP
through a network meta-analysis [7].

Materials and methods
Study design

In planning this study, we considered the PRISMA state-
ment [8], so we decided to limit our search to RCTs only
and we assessed a checklist to select studies. We also
considered only RCTs in the English language. We con-
ducted a network meta-analysis to compare TAPP to TEP.

Search strategy

We performed an electronic search using Medline and
Cochrane databases. Moreover, we performed a linear
search among references of selected papers. Keywords
adopted in our search were: “inguinal”; ‘“hernia”;
“repair”; “laparoscopy”; “open” and “surgery” in com-
bination with the Boolean operators and/or. Three inves-
tigators independently analyzed the full texts of each paper
to assess the coherence with the objective of the study.

Comparison method

In our search, we did not find an appropriate number of RCTs
comparing directly the TAPP to the TEP technique focusing
on the same outcomes, so we did not perform a meta-analysis
matching TAPP to TEP directly. When two procedures have
not been compared directly in enough RCTs, but have each
been compared with the same benchmark treatment, it is
possible to compare the first two using network meta-analysis
if the RCTs have recruited patients with homogeneous
inclusion and exclusion criteria and have compared the same
outcomes [7]. We adopted a network design called “anchored
indirect treatment comparison” [9] (Fig. 1), which requires
the exclusion of RCTs directly comparing TEP to TAPP.
These studies are reported in the “Discussion” section of this
paper to compare and discuss results.
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called “anchored indirect treatment

Trials selection

To assess the RCTs, we prepared a checklist with five
questions:

(1) Is the paper in English language?

(2) Is the paper coherent with the objective of our study?

(3) Are the treatment group and the control group
responding to the requirements of our study?

(4) Are the outcomes of interest described in the paper
with enough statistical data?

(5) Are the surgeons who performed the interventions
experts in these techniques?

This last criterion was eliminated from the checklist,
because only a few studies provided quantitative informa-
tion about surgeon experience. Therefore, we chose not to
exclude any study based on this criterion because of lack of
information, as argued in the “Discussion” section.

To perform the indirect comparison described earlier,
we included in our study only RCTs that compared TEP or
TAPP versus OHR, and we excluded studies in three arms
comparing TEP, TAPP, and OHR, which were considered
benchmarks to comment on our results. The papers inclu-
ded in this study focused on both short-term outcomes and
recurrences. We also considered the intraoperative com-
plications and conversions, which were not meta-analyzed
because of the lack of sufficient data. The short-term out-
comes that were meta-analyzed are operative time, hospital
stay, postoperative complications, time to return to work,
and postoperative pain assessed by visual analogic scale
(VAS). Recurrences were assessed with a follow-up from
1 month to 5 years.

Statistical analysis

For intraoperative complications and conversions, we
referred to the total number and percentages. In both meta-
analyses, continuous outcomes, such as operative time,
duration of hospital stay, time to return to work, and
postoperative VAS, were expressed by mean differences,
with the relative 95 % confidence interval (CI). Binaries
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outcomes, such as complications and recurrences, were
expressed as relative risk (RR), with the relative 95 % CI.
We assessed the heterogeneity by using the y° test;
P < 0.05 was considered statistically significant. Because
the heterogeneity was statistically significant, we used the
random-effect model [10]. We used the software, meta-
analyst, to process data [11]. We represented the results
obtained by forest plot and we looked at funnel plot to
assess potential for publication bias. Finally, the effect size
of TAPP and TEP was assessed by using network meta-
analysis [7]. To determine the variation between studies,
we used the statistic > as the difference of the overall
heterogeneity and the measures of the heterogeneity in the
two primary meta-analyses [12].

Results

By responding to the questions above, we found 11 papers
[13-23] comparing TEP versus OHR and seven papers
[24-30] comparing TAPP versus OHR. In some cases, two
papers comparing TEP versus OHR referred to the same RCT:
the first focused on short-term outcomes [14, 18] and the
second on recurrences [15, 23]. We excluded 22 of the 50
papers found, because they were not coherent with the
objective of this meta-analysis, focusing only on costs or the
stress responses related to laparoscopic surgery in the hernia
repair. One article was excluded, because it was not in English.
Four papers were excluded, because they did not report suf-
ficient data for statistical analysis. We found five RCTs in
three arms comparing TEP, TAPP, and OHR [31-35]. Table 1
summarizes the number of papers included and excluded.

As shown in Table 2, study group consisted of 3,355
patients with a diagnosis of unilateral, bilateral, and recur-
rent inguinal hernia. Of these, 1,209 were treated by TEP,
395 by TAPP, and 1,751 by OHR. We assessed the intra-
operative complications and the conversions, which were
not meta-analyzed because of the lack of sufficient data.

Conversions

As shown in Table 3, of a total of 1,209 patients, there
were 13 conversions from TEP procedure to OHR and 6 to

Table 1 Studies selection

Paper #

Total papers retrieved 50
Total papers not coherent with the objective 22
Papers not in English 1
Papers with insufficient data 5

Papers with more than two arms
Total papers included 18

3357
Table 2 Study population
Study Years TEP TAPP Open
Kouhia 2009 49 - 47
Eklund 2008-2009 665 - 706
Butters 2007 - 81 76
Gokalp 2003 61 - 62
Colak 2003 67 - 67
Mahon 2003 - 60 60
Andersson 2003-2008 81 - 87
Douek 2003 - 122 120
Pawanindra 2003 25 - 25
Suter 2002 19 - 20
Bringman 2003 92 - 207
Sarli 2001 - 20 23
Picchio 1999 - 52 52
Beets 1999 - 42 37
Khoury 1998 150 - 142
Heikkinen 1998 - 18 20
Total 1,209 395 1,751

Table 3 Conversion

TEP to open (n/N) TEP to TAPP (n/N) TAPP to open (n/N)

13/1,209 6/1,209 3/395

Conversion rate (TEP group) Conversion rate (TAPP group)

1.57 % 0.75 %

the TAPP procedure. Of a total of 395 patients, there were
3 conversions from TAPP to OHR.

Operative time

Operative time data were available from nine RCTs [13,
14, 16-22] comparing the TEP versus OHR (Fig. 2) and
from five RCTs [24-28] comparing TAPP versus OHR
(Fig. 3). The mean duration (MD) of operative time,
assessed in minutes, was significantly longer for the TEP
technique compared with the OHR: MD = 10.6 (4, 17.2;
P < 0.05). Also the TAPP technique showed an increase in
the operative time compared with OHR; however, this
difference was not statistically significant: MD = 3.41
(—11.57, 18.4; P > 0.05).

Hospital stay

We considered only RCTs reporting hospital stay data as
continuous outcomes. We identified six papers [13, 16-20]
comparing hospital stay between the TEP and OHR
(Fig. 4) and three papers [24, 26, 28] comparing TAPP to
OHR (Fig. 5).
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Fig. 2 Operative time: TEP
versus OHR

Study Name N
Khoury (1998) 292
Suter (2002) 38

Andersson (2003) 168

Bringman (2003) 299

Colak (2003) 132

Gokalp (2003) 123

Pawanindra (2003) 50

Forest Plot: 95% Confidence Interval

Confidence Interval

1.000 (-1.590, 3.590)

28.000 (20.618, 35.381)

22.000 (14.773, 29.227)

9.522 (5.265, 13.778)

-7.000 (-11.418, -2,582)

16.000 (11.546, 20.454)

21.720 (8.008, 35.432)

Eklund (2006) 1371 — 0.000 (-2.625, 2.625)
Kouhia (2009) 96 11.000 (-1.098, 23.098)
Overall _ 10.599 (4.002, 17.196)
| 4 | +—1 |
L T LI T
-10 0 10 20 30

We found that the TEP procedure was related to a
reduction of the hospital stay, assessed in days, but this
difference was not statistically significant compared with
OHR: MD = — 0.19 (—0.41, 0.03; P > 0.05). There was a
significant difference in hospital stay between the TAPP
technique and the OHR (MD = 0.12; 0.1, 0.13; P < 0.05).

Intra- and postoperative complications

Not all of the studies included reported intraoperative
complications, so we did not meta-analyze this outcome.
As far as the studies comparing TEP and OHR, Gokalp
et al. [16] reported one intraoperative complication in the
open group and two complications in the TEP group;
Eklund et al. [14] reported two complications in the TEP
group and two in the open group. Andersson et al. [18]
described three types of intraoperative complications
(epigastric artery bleeding, ECG or heart rhythm change,
injury to peritoneum, acute airways obstruction, and sero-
sal tear in the colon), but he did not report the total number
of cases. Khoury [22] reported two cases of conversion
from TEP to the open procedure due to intraoperative
complications. As far as the studies comparing TAPP and
OHR, Mabhon et al. [24] reported two complications in the
TAPP group, and Beets et al. [27] reported one compli-
cation in the TAPP group. Picchio et al. [26] described
intraoperative complications, but he did not report the total
number of cases.

@ Springer

We meta-analyzed postoperative complications. Eight
RCTs [13, 14, 16-18, 20-22] compared TEP with OHR
(Fig. 6) and three RCTs [24, 25, 28] compared TAPP with
OHR (Fig. 7). Comparing TEP versus OHR, the RR pooled
was 0.83 (0.71, 0.97; P < 0.05), and this difference was
statistically significant. Comparing TAPP versus OHR, the
RR pooled was 0.79 (0.54; 1.17, P > 0.05).

Pain

To compare the pain related to TEP and TAPP techniques
with respect to the OHR, we meta-analyzed data extracted
by four RCTs [16, 17, 19, 20] for the TEP (Fig. 8) and by 5
RCTs [24-28] for the TAPP (Fig. 9). The mean pain,
assessed by VAS, was less for the TEP technique compared
with the OHR: MD = — 0.47 (—2.09, 1.15; P > 0.05).
Also the TAPP technique showed a reduction of the post-
operative pain with respect to the OHR, and this difference
was not statistically significant: MD = — 0.98 (—2.39,
0.44; P > 0.05).

Time to return to work

In evaluating the time to return to work, we extracted data
from eight RCTs [13, 14, 16-19, 21, 22] that compared the
TEP technique with OHR (Fig. 10) and five RCTs [24-28]
that compared TAPP with OHR (Fig. 11). Comparing TEP
versus OHR, the MD pooled was —4.52 days (—6.42,
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Fig. 3 Operative time: TAPP

versus OHR Study Name N

Heikkinen (1998) 38

Beets (1999) 79

Forest Plot: 95% Confidence Interval

Confidence Interval

-3.000 (-10.211, 4.211)

23.000 (12.035, 33.965)

Picchio (1999) 104 = 15.700 (13.465, 17.935)
Sarli (2001) 43 -4.000 (-22.280, 14.280)
Mahon (2003) 119 -15.500 (-22.391, -8.609)
Overall e 3.411 (-11.574, 18.396)
——+ ————+— : b o : : : —
-20 -10 0 10 20 30

Fig. 4 Hospital stay: TEP Forest Plot: 95% Confidence Interval

versus OHR Study Name N Confidence Interval
Suter (2002) 39 -0.500 (-0.707, -0.293)
Andersson (2003) 168 -— 0.050 (-0.034, 0.134)
Colak (2003) 132 -0.930 (-1.351, -0.509)
Gokalp (2003) 123 0.000 (-0.353, 0.353)

Pawanindra (2003) 50

Kouhia (2009) 96

Overall

0.080 (-0.014, 0.174)

-0.100 (-0.534, 0.334)

-0.191 (-0.412, 0.029)

—2.62; P < 0.05); comparing TAPP versus OHR, the MD
pooled was —12.22 days (—22.8, —1.67; P < 0.05).

Recurrences

Eight RCTs [13, 15-19, 21, 22] comparing TEP versus
OHR and six RCTs [24, 25, 27-30] comparing TAPP

R R . S TR SR R A T
0.0 0.5

versus OHR reported this outcome. The mean time for
which the recurrences were evaluated was 26.8 £ 20.8
months and 25.5 + 18.1 months, respectively, in the TEP
and TAPP groups, with no statistical difference between
the two groups (P = 0.91).

Data analysis showed that there was no significant dif-
ference between TEP and OHR for the recurrences rate

@ Springer



3360

Surg Endosc (2012) 26:3355-3366

Fig. 5 Hospital stay: TAPP
versus OHR

Fig. 6 Postoperative
complications: TEP versus
OHR

(RR = 1.39; 0.66, 2.89; P > 0.05; Fig. 12). We obtained

Study Name

Heikkinen (1997)

Picchio (1999)

Mahon (2003)

Overall

Study Name

Khoury (1998)

Suter (2002)

Andersson (2003)

Bringman (2003)

Colak (2003)

Gokalp (2003)

Eklund (2006)

Kouhia (2009)

Overall

Forest Plot: 95% Confidence Interval

38

104 S

119

Risk Ratio 95% Confidence Interval

292 ——

39

A

168

299

132

123

1371

96

Y

I + —————t——+

0.1 1

Discussion

the same result comparing TAPP with OHR (RR = 1.61;

0.61, 4.27; P > 0.05; Fig. 13).

The results obtained by the network meta-analysis,
reported in Tables 4 and 5, showed no statistically signif-
icant differences between the two techniques with regards
to all the outcomes considered, except for hospital stay.

@ Springer

Confidence Interval

0.120 (0.098, 0.142)

0.100 (0.062, 0.138)

0.000 (-1.936, 1.936)

0.115 (0.096, 0.134)

Confidence Interval

0.574 (0.346, 0.951)

1.053 (0.022, 50.431)

0.837 (0.660, 1.063)

0.547 (0.2786, 1.087)

0.909 (0.414, 1.994)

1.080 (0.602, 1.937)

0.982 (0.763, 1.264)

0.610 (0.357, 1.045)

0.832 (0.714, 0.969)

After the introduction of minimally invasive approaches to

the repair of inguinal hernias, numerous studies revealed
that patients who underwent laparoscopic repair had low
recurrences rate, fewer postoperative complications, were
discharged earlier, and were able to return to their usual
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Fig. 7 Postoperative
complications: TAPP versus

Study Name N
OHR

Heikkinen (1988) 38

Risk Ratio 95% Confidence Interval

Confidence Interval

0.694 (0.277, 1.739)

Sarli (2001) 43 1.006 (0.444, 2.281)
Mahon (2003) 119 0.752 (0.450, 1.256)
Overall S 0.792 (0.535, 1.174)

f —
0.1 1 10

Fig. 8 Postoperative pain: TEP Forest Plot: 95% Confidence Interval

versus OHR Study Name N Confidence Interval
Suter (2002) 39 -0.060 (-0.951, 0.831)
Colak (2003) 132 -1.880 (-2.470, -1.290)
Gokalp (2003) 123 —=—1 1.000 (0.850, 1.150)

Pawanindra (2003) 50

Overall

-0.980 (-1.784, -0.176)

. -0.469 (-2.086, 1.149)

activities more quickly than patients who underwent open
repair [32]. In the EHS Guidelines [6], the authors con-
cluded (Level 1A) that endoscopic inguinal hernia tech-
niques result in an earlier return to normal activities or
work than the OHR. They recommended (grade A) that an
endoscopic approach is considered if quick postoperative
recovery is particularly important. However, they did not

clarify which is the best laparoscopic approach for inguinal
hernia repair, although (with grade D) the TEP approach
for endoscopic inguinal hernia operation was recom-
mended.

For each of the selected outcomes, we report some
considerations by comparing our results with the last sys-
tematic review comparing TEP and TAPP by Wake et al.
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Fig. 9 Postoperative pain:

TAPP versus OHR Study Name N

Forest Plot: 95% Confidence Interval

Confidence Interval

Heikkinen (1998) 38 — = -0.100 (-0.402, 0.202)
Beets (1999) 79 -0.700 (-1.384, -0.016)
Picchio (1999) 104 B2 0.400 (0.323, 0.477)
Sarli (2001) 43 -3.000 (-3.310, -2.690)
Mahon (2003) 119 = -1.500 (-2.082, -0.918)
Overall L -0.977 (-2.394, 0.440)

: | }
-3 2 -1 0

Fig. 10 Time to return to work: Forest Plot: 95% Confidence Interval

TEP versus OHR Study Name N Confidence Interval
Khoury (1998) 292 - -7.000 (-7.347, -6.653)
Andersson (2003) 168 -3.000 (-5.003, -0.997)
Bringman (2003) 299 -2.000 (-3.022, -0.978)
Colak (2003) 132 -4.400 (-7.119, -1.681)
Gokalp (2003) 123 -5.000 (-7.496, -2.504)
Pawanindra (2003) 50 -6.500 (-9.754, -3.246)
Eklund (2006) 1371 L -5.000 (-6.187, -3.813)
Kouhia (2009) 96 -3.100 (-7.139, 0.939)
Overall i -4 523 (-6.424, -2.623)

1 | | . |
| . | . ————1 —
-8 5 -4 2 0

[5], as of November 8, 2004 and including nonrandomized
clinical trials, and with the few RCTs [31-34] published
after 2004, which provided information for the direct
comparison between TEP and TAPP.

For operative time, we found that TEP is more time-
consuming than TAPP, even if this difference is not

@ Springer

significant. These findings are consistent with the results of
the review by Wake et al. [5], which reported that for
experienced operators (between 30 and 100 procedures) the
estimated duration of operation are 40 min for TAPP and
55 min for TEP; this difference was not significant. The
reason for longer operative time for TEP versus TAPP
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Fig. 11 Time to return to work: Forest Plot: 95% Confidence Interval

TAPP versus OHR Study Name N Confidence Interval
Heikkinen (1998) 38 —_— -7.000 (-10.402, -3.598)
Beets (1999) 79 — . -10.000 (-14.703, -5.297)
Picchio (1999) 104 = 0.400 (0.110, 0.690)
Sarli (2001) 43 — -14.000 (-17.499, -10.501)
Mahon (2003) 119 — B8 -31.000 (-35.480, -26.520)
Overall ’ -12.218 (-22.768, -1.668)

5L A e o o 2 o o b o a8

-35 -30 25 20 -15 -10 5 0
Fig. 12 Recurrences: TEP Risk Ratio 95% Confidence Interval
versus OHR Study Name N Confidence Interval
Khoury (1998) 292 0.710 (0.162, 3.117)
Andersson (2003) 161 B 4.474 (0.205, 97.681)
Bringman (2003) 299 B 2.250 (0.322, 15.728)
Colak (2003) 132 - 0.500 (0.095, 2.637)
Gokalp (2003) 123 - - 1.016 (0.020, 50.412)
Pawanindra (2003) 50 & - 1.000 (0.021, 48.450)
Eklund (2009) 1370 3.180 (1.361, 7.432)
Kouhia (2009) % - 0.160 (0.008, 3.107)
Overall e 1.385 (0.663, 2.893)
f —————— -+
0.1 1 10
could be due to a limited working space and different Not all the studies included reported intraoperative

appreciation of the usual anatomical landmarks seen from  complications. One of the main arguments against the
inside the peritoneal cavity [6]. However, one RCT [33] laparoscopic technique has been the increased risk for rare
comparing TAPP versus TEP directly showed a signifi- intra-abdominal complications, such as major bowel,
cantly longer operative time for TAPP. bladder, and vascular injuries. A meta-analysis of both
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Fig. 13 Recurrences: TAPP

versus OHR Study Name N

Risk Ratio 95% Confidence Interval

Confidence Interval

1.111 (0.023, 53.1586)

\J

5.286 (0.667, 41.904)

\J

0.575 (0.020, 16.250)

\J

0.656 (0.112, 3.855)

Y

4.068 (0.468, 35.330)

Y

0.938 (0.060, 14.737)

e 1.612 (0.609, 4.269)

Heikkinen (1998) 38 -
Beets (1999) 79
Sarli (2001) 43 -
Douek (2003) 242
Mahon (2003) 119
Butters (2007) 157 -4
Overall
I
0.1

Table 4 Results for continuous outcomes

TEP vs. open (MD, 95 %
CI, P value)

TAPP vs. open (MD, 95 % CI,
P value)

TAPP vs. TEP (MD, 95 % (I,
P value)

Operative time (min)
Postoperative (VAS)
Hospital stay (days)

10.6 (4, 17.2) P < 0.05
—0.47 (=2.09, 1.15) P > 0.05
—0.19 (-0.41, 0.03) P > 0.05

Time to return to work (days) —4.52 (—6.42, —2.62) P < 0.05

3.41 (—11.57, 18.4) P > 0.05
—0.98 (-2.39, 0.44) P > 0.05
0.12 (0.1, 0.13) P < 0.05
—12.22 (-22.8, —1.67) P < 0.05

—7.19 (=23.49,9.1) P > 0.05
—0.51 (-2.43, 1.42) P > 0.05
0.31 (0.082, 0.53) P < 0.01
=7.7 (—18.44, 3.05) P > 0.05

Table 5 Results for binary outcomes

TEP vs. open (RR, 95 %
CI, P value)

TAPP vs. open (RR, 95 %
CI, P value)

TAPP vs. TEP (RR, 95 %
CI, P value)

Postoperative complications
Recurrences

0.83 (0.71, 0.97) P < 0.05
1.39 (0.66, 2.89) P > 0.05

0.79 (0.54, 1.17) P > 0.05
1.61 (0.61, 4.27) P > 0.05

0.95 (0.62, 1.45) P > 0.05
1.16 (0.34, 3.95) P > 0.05

approaches versus OHR [4] report very low incidence of
intraoperative  complication during an endoscopic
approach. However, the risk for these complications seems
to be associated with TAPP rather than TEP [6].

For postoperative complications, we did not find dif-
ference between both groups. One potential postoperative
complication with TAPP is the risk of bowel occlusions
caused by adhesions at the site of peritoneal closure [35].
In the EHS Guidelines, the authors recommended (grade
D) that, due to the risk of intestinal adhesion and bowel
obstruction, the TEP approach is used for endoscopic
inguinal hernia operation [6]. In another study [36], the RR
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of postoperative intestinal obstruction after hernia surgery
was 2.8 with TAPP and 0.6 with TEP compared with that
for patients who underwent the Lichtenstein procedure.
Although an inadequately powered randomized compari-
son, the review by Wake et al. [5] reported no differences
between TAPP and TEP in terms of vascular haematomas
injuries and deep/mesh infections, but it reported an
increased number of port-site hernias and visceral injuries
associated with TAPP rather than TEP. Finally, two recent
studies [32, 33] showed no differences both for intra- and
postoperative complication between the two laparoscopic
approaches.
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Concerning the conversion rate, there is a lack of data to
perform a meta-analysis. However, we found a higher number
of conversions with TEP (1.57 %) compared with TAPP
(0.75 %), consistent with the findings by Wake et al. [5].

In terms of pain, we did not find a significant difference
between both groups, consistent with the results of the
reviews by Wake et al. [5], Hamza et al. [31], Dedemadi
et al. [34], and Gunal et al. [33]. Finally, the problem of
pain after LHR seems to decrease, avoiding fixation of the
mesh with staples using fibrin glue without increasing the
risk for hernia recurrence [35].

TEP is associated with a significantly shorter hospital stay
than TAPP: —0.31 days (0.082-0.53; P < 0.01). This is the
only outcome significantly different from the network.
Nonetheless, it has to be highlighted that this result is in part
due to a nonsignificant pooled outcome obtained comparing
TAPP with OHR. In fact, TAPP was associated with a
nonsignificant increase of hospital stay (0.115 day,
P > 0.05) compared with OHR, whereas TEP was related to
a significant reduction (—0.191 day, P < 0.01). Nonethe-
less, as stated by Hamza et al. [31], hospital stay may be an
elusive parameter for the evaluation of hernia surgery
treatment, because it is largely dependent on the trend in
medical practice, the local traditions, the way the healthcare
provider is financed, and the patient housing conditions.
Moreover, hernia operations are currently performed as
1-day surgery. No significant difference was found for time
to return to work, consistent with the findings by Wake et al.
[5], Hamza et al. [31], and Dedemadi et al. [34].

There were no differences in terms of recurrences
between TAPP versus TEP. Dedemadi et al. [34] reported
that they were not able to establish the exact recurrences
rate because of the small number of patients in each group.
Heikkinen et al. [35] reported that both TEP and TAPP
have a low risk for hernia recurrence if proper mesh sides
are used. Gunal et al. [33] found no significant differences
between the considered arms in terms of recurrence. The
review by Wake et al. [5] showed no difference in terms of
hernia recurrence; however, they concluded that there were
insufficient data to allow definitive conclusions about the
best approach.

Few studies provided quantitative information about
surgeon experience. Therefore, we choice not to exclude
any study basing on this criterion because of lack of
information. Among the RCTs included in this study, only
three reported a minimum number of surgeries to be con-
sidered an experienced surgeon: 25 in Eklund et al. [14, 15],
50 in Sarli et al. [25], assisting in 10 procedures and
being supervised in another 5 in Douek et al. [30]. No
relevant information about surgeon experience was repor-
ted in six studies [16, 17, 20, 22, 24]. The remaining studies
just reported qualitative information, such as “the proce-
dures were performed by experienced surgeons” or “the

surgeons were experienced in both techniques.” Only one
paper stated that: “all the operations were done by a junior
surgeon with special interest and moderate experience in
open and laparoscopic hernia surgery” [28]. For that rea-
son, we strongly recommend that the authors, and also the
editors, state clearly surgeon expertise in RCT papers
reporting the minimum number of surgeries performed for
each technique. Moreover, the results of the indirect
comparison were similar to those of the few RCTs that
provided data for direct comparisons [31-34], as shown in
this section. However, we underline that indirect compar-
isons are considered less reliable than direct ones [37] and
therefore should be interpreted with greater caution.

We conclude that TAPP and TEP achieved similarly
results in five of the six outcomes analyzed in this study.
TEP is associated with a significantly shorter hospital stay
than TAPP, but this result is in part based on a nonsig-
nificant difference between TAPP and OHR. According to
these findings, both methodologies seem to be more
effective than OHR, although there is not yet sufficient
evidence to recommend the use of TEP rather than TAPP.
This choice could be performed according to the surgeon’s
skills, which should be clearly stated in the literature.
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