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Abstract Background: The choice of approach to the
laparoscopic repair of inguinal hernia is controversial.
There is a scarcity of data comparing the laparoscopic
transabdominal preperitoneal (TAPP) approach with
the laparoscopic totally extraperitoneal (TEP) approach,
and questions remain about their relative merits and
risks. Methods: Electronic databases were searched to
identify reports of trials comparing laparoscopic TAPP
with laparoscopic TEP. In addition, selected conference
proceedings were hand-searched, websites consulted,
reference lists of all included papers were scanned, and
experts contacted for other potentially eligible reports.
All published and unpublished randomised controlled
trials and quasi-randomised controlled trials comparing
laparoscopic TAPP with laparoscopic TEP for inguinal
hernia repair were eligible for inclusion. Large non-
randomised prospective studies were also eligible for
inclusion to provide further comparative evidence of
complications and serious adverse events. Two reviewers
independently extracted data and assessed study quality.
Statistical analyses were performed using the fixed
effects model and the results expressed as relative risk
(RR) for dichotomous outcomes and weighted mean
difference (WMD) for continuous outcomes with 95%
confidence intervals (CI). Results: The search identified
one RCT which reported no statistically significant dif-
ference between TAPP and TEP when considering
duration of operation, haematoma, length of stay, time

to return to usual activities, and recurrence. The eight
non-randomised studies suggest that TAPP is associated
with higher rates of port-site hernias and visceral injuries
whilst there appear to be more conversions with TEP.
Vascular injuries and deep/mesh infections were rare
and there was no obvious difference between the groups.
No studies reporting economic evidence were identified.
Conclusions: There is insufficient data to allow conclu-
sions to be drawn about the relative effectiveness of TEP
compared with TAPP. Efforts should be made to start
and complete adequately-powered randomised con-
trolled trials (RCTs), which compare the different
methods of laparoscopic repair.
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Introduction

The most commonly used laparoscopic techniques for
inguinal hernia repair are transabdominal preperitoneal
(TAPP) repair and totally extraperitoneal (TEP) repair.
TAPP requires access to the peritoneal cavity with
placement of a mesh through a peritoneal incision. This
mesh is placed in the preperitoneal space covering all
potential hernia sites in the inguinal region. The
peritoneum is then closed above the mesh, leaving it
between the preperitoneal tissues and the abdominal
wall where it becomes incorporated by fibrous tissue.
TEP repair was first reported in 1993 [1]. TEP is different
in that the peritoneal cavity is not entered and mesh is
used to seal the hernia from outside the peritoneum.
This approach is considered to be more difficult than
TAPP but may lessen the risks of damage to the internal
organs and of adhesion formation leading to intestinal
obstruction, which has been linked to TAPP.

Laparoscopic repair is technically more difficult than
open repair and there is evidence of a ‘‘learning curve’’
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in its performance [2]. It is likely that some of the higher
rates of potentially serious complications reported for
laparoscopic repair are associated with learning effects,
particularly for the more complex TEP repair.

Large randomised controlled trials such as those
conducted by the MRC Laparoscopic Groin Hernia
Group and Neumayer and colleagues, both of which
compared a predominantly TEP arm with open repair,
suggested that TEP has a higher risk of recurrence than
open mesh repair. However, a systematic review found
no statistically significant differences in recurrence rates
between TAPP and open mesh repair [3]. While any
conclusions drawn on such indirect comparisons should
be treated with caution, they do raise questions that can
only be satisfactory addressed by well-designed studies
and systematic reviews that directly compare TAPP and
TEP.

In light of this, this systematic review aimed to
compare TAPP and TEP directly in order to determine
which method is associated with better outcomes; in
particular, serious adverse events and subsequent
potential consequences such as persisting pain.

Materials and methods

Studies were eligible for inclusion if they were rando-
mised or quasi-randomised trials comparing laparo-
scopic transabdominal preperitoneal (TAPP) with
laparoscopic totally extraperitoneal (TEP) inguinal her-
nia repair. Trials were included irrespective of the lan-
guage in which they were reported. The trials included
patients with a clinical diagnosis of groin hernia for
whom surgical management was judged appropriate; in
addition to primary inguinal hernia, this could include
patients with recurrent and bilateral hernias. Non-
randomised prospective studies with concurrent
comparators, prospective comparative studies with
non-concurrent comparators including more than 500
participants, and large prospective case series with
greater than 1000 participants were also eligible for
inclusion to provide further comparative evidence of
complications and serious adverse events.

Selecting studies

Since the first reported use of a prosthetic mesh in
laparoscopic repair was in 1991, and TEP was not
reported until 1992, electronic literature searches were
limited to works published from 1990 to the present. A
search strategy incorporating index and text word
terms for inguinal hernia repair including TAPP and
TEP procedures was developed and run on the
following databases without language restrictions:
Medline (1990 to Week 1, June 2003), Medline Extra
(13th June 2003), Embase (1990 to Week 23, 2003),

Biosis (1990 to 18th June 2003), Science Citation Index
(1991 to 21st June 2003), Cochrane Central Register of
Controlled Trials (Issue 2, 2003), the electronic version
of the journal Surgical Endoscopy (1996 to June 2003)
and Journals@Ovid Full Text (25th July 2003) re-
stricted to the surgical journals: Annals of Surgery
1996 to July 2003, Archives of Surgery 1995 to June
2003, British Journal of Surgery and Supplements 1995
to June 2003 and Surgical Laparoscopy 1996 to June
2003.

Systematic reviews and other evidence-based reports
were also identified. In addition, selected conference
proceedings were hand-searched, websites consulted,
reference lists of all included papers were scanned, and
experts contacted for other potentially eligible reports.

Data collection and analysis

All abstracts identified by the above search strategies
were assessed for subject relevance by two researchers.
The full publications of all possibly relevant abstracts
were obtained and formally assessed for inclusion. A
data abstraction form was developed to record details
of study design, participants, setting and timing,
interventions, patient characteristics, and outcomes.
Data abstraction was performed independently by two
reviewers. Where a difference of opinion existed, the
two reviewers consulted an arbiter. All studies that
met the selection criteria were assessed for methodo-
logical quality. The system for classifying methodo-
logical quality of RCTs was based on an assessment
of the four principal potential sources of bias. These
were: selection bias from inadequate concealment of
allocation of treatments; attrition bias from losses to
follow-up without appropriate intention-to-treat anal-
ysis, particularly if related to one or other surgical
approaches; detection bias from biased ascertainment
of outcome where knowledge of the allocation might
have influenced the measurement of outcome; and
selection bias in analysis. Studies reporting health
service resource use and economic measures of quality
of life outcomes may be subject to additional biases.
Therefore, it was planned that the methodological
quality of these studies were to be additionally as-
sessed using the Drummond checklist for economic
evaluations [4].

We aimed to do a formal quantitative meta-analysis
of data from comparable trials using the methods de-
scribed by Yusuf and colleagues [5]. In the event, only
one randomised controlled trial was available and a
narrative review was undertaken. For this reason,
studies using other designs were identified in order to
provide further comparative evidence of complications
and serious adverse events. Attention was focussed on
vascular injuries, visceral injuries, deep/mesh infections,
port-site hernia, and conversions (a conversion was de-
fined as a procedure initiated as a laparoscopic but
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converted to an open repair) because these were deemed
to be the more serious complications.

Results

Number and type of studies included

Only one randomised controlled trial [6] was identified.
It reported data on the following outcomes: operation
time, intra-operative and postoperative complications,
length of hospital stay, time to return to work, time to
return to usual activities, and hernia recurrence. The
concealment of allocation was by sealed envelope and
there were no losses to follow-up. However, it was un-
clear if the outcome assessor was blinded or if analysis
was by intention-to-treat. The mean duration of follow-
up was three months, hernia diagnosis was confirmed by
clinical examination and the operation was reported to
have been performed by an ‘‘experienced’’ surgeon.

Nine additional non-randomised, observational
studies met the eligibility criteria: five studies with con-
current comparators [7, 8, 9, 10, 11]; one with a non-
concurrent comparator [12]; and three studies were case
series (TEP, 5203 hernia repairs [13] and TAPP, 2500
[14] and 5203 [15] hernia repairs respectively). The
characteristics of these studies are described in Table 1.

No study was identified that reported an economic
evaluation or information on cost.

Randomised controlled trials

The results from the single randomised trial are tabu-
lated in Table 2. The operating time was slightly longer
in TEP than TAPP, although the difference was not
statistically significant (WMD �6.30 min, 95% CI
�12.82 to 0.22; p=0.06). There was only one haema-
toma recorded in the study and this was in the TAPP
group. Length of stay was shorter in the TEP group
(WMD �0.70 days, 95% CI �1.33 to �0.07; p=0.03).
An overall figure for time to return to usual activities
was not given in the paper, although several separate
activities (such as return to work) were listed, with none

showing a statistically significant difference between the
TAPP and TEP groups. Hernia recurrence was only
assessed up to three months. Within this time there was
one recurrence in the TAPP group.

Complications/serious adverse events from non-rando-
mised observational studies

The results for non-randomised studies are tabulated in
Table 3. Seven studies reported vascular injuries [8, 9,
10, 11, 13, 14, 15], including three large case series. In the
comparative studies, three reported no vascular injuries
[8, 10, 11], whilst one—a small study of 120 patient-
s—reported a higher rate (3% versus 0%) in TEP. In the
three case series, one reported no vascular injuries in
TAPP while the rates from the other two case series
showed similar rates for TAPP (0.5%, based on 5707
cases) and TEP (0.47% based on 5203 cases) [13].

Seven studies reported visceral injuries [7, 8, 9, 11, 13,
14, 15], including the three large case series. In the
comparative studies, two reported no visceral injuries [9,
11] whilst two reported a higher rate (0.9% versus 0%
and 0.4% versus 0%) in TAPP than in TEP [7, 8]. The
combined number of cases in these studies was 1323. In
the three case series, the two TAPP series [14, 15] re-
ported similar rates of 0.64% and 0.60% with a com-
bined number of cases of 8207, whilst the one TEP series
reported a lower rate of 0.23% based on 5203 cases [13].

Deep infections, primarily mesh infections, are
potentially more serious than superficial infections and
can result in removal of the mesh. These were reported
in seven studies [8, 9, 11, 12, 13, 14, 15]. In the com-
parative studies, three reported no deep infections [8, 9,
11], whilst one reported rates of 0.2% and 0% for TAPP
and TEP respectively [12]. Reported rates were also low
for the case series and did not indicate a difference be-
tween TAPP and TEP. The two TAPP case series [14,
15] had rates of 0% and 0.1%, while the corresponding
rate for the TEP case series was 0.02% [13].

Eight of the nine studies reported port-site hernia [7,
8, 9, 11, 12, 13, 14, 15]. The comparative studies showed
rates of 0% to 3.7% [7, 8, 9, 11, 12]. In all four studies

Table 2 Results from study
comparing effectiveness of
TAPP with TEPP

* Statistically significant result;
SEM=standard error of the
mean; SD=standard deviation

Outcomes TAPP (n=28) TEP (n=24)

Operation time (mean/SD) 46.0 (9.2) 52.3 (13.9)
Intraoperative complications None None
Haematoma 1/28 0/24

Time to return to usual activities (days) (mean/SEM):
Walking 8.6 (1.4) 8.5 (1.3)
Driving a car 10.1 (1.4) 12.4 (1.7)
Sexual intercourse 17.7 (2.7) 18.9 (2.6)
Sports 35.5 (4.9) 35.2 (4.6)

Time to return to work (weeks) (mean/SEM) 4.9 (0.7) 4.6 (0.6)
Length of hospital stay (mean/SD) 3.7 (1.4) 4.4 (0.9)*
Recurrence at three months 1/28 0/24
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where cases of port-site hernia were reported, TAPP was
associated with a higher rate than TEP [7, 8, 9, 12]. In
three studies there were no cases of port-site hernia re-
ported in the TEP groups, compared to 3.7% [7], 0.8%
[8] and 1.7% [9] in the TAPP groups. This trend was also
seen in the case series, where there were no reported
cases of port-site hernia amongst 5203 TEP repairs [13],
compared to 0.24% [14] and 0.35% [15] amongst 8207
TAPP repairs.

The conversion rate was reported in six of the studies
[7, 8, 9, 11, 13, 14]. In three of the four comparative
studies the rate was higher in the TEP group, with rates
of 0% versus 4% [7], 0% versus 1.8% [8], and 5% versus
7% [11]. The fourth comparative study was small, with
only 120 procedures, and had no conversions [9].
However, in the large case series the conversion rates
between TAPP and TEP were very similar at 0.24% [14]
and 0.23% [13] respectively.

Discussion

Despite extensive literature searching, only one small
randomised trial met the inclusion criteria [6]. There
appeared to be no differences between TAPP and TEP in
terms of length of operation, haematomas, time to re-
turn to usual activities and hernia recurrence, but con-
fidence intervals were all very wide. In other words, the
estimates are all imprecise and do not rule out clinically
important differences.

The data about complications from the additional
non-randomised studies of TAPP and TEP suggest that
an increased number of port-site hernias and visceral
injuries are associated with TAPP rather than TEP,
whilst there appear to be more conversions with TEP.
These results appear to be broadly consistent regardless
of the evidence source. Vascular injuries and deep/mesh
infections were very rare and there was no obvious dif-
ference between the groups, the numbers being too small
to draw any conclusions. These data should be inter-
preted cautiously, however. As they are based on
observational data the comparisons may be biased by
underlying differences in the groups of patients studied.

There is now very extensive evidence about the rela-
tive performance of laparoscopic and open hernia repair
including data from over 12,000 randomised patients [3,
16, 17, 18]. In contrast, only a single small randomised
trial has compared TAPP with TEP. Questions about
the relative merits of TAPP and TEP can only be reli-
ably addressed by well-designed, adequately-powered
randomised comparisons.
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bodies. A more detailed version of this review will be published and
updated in the Cochrane Database of Systematic Reviews.
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