Surg Endosc (2015) 29:3750-3760
DOI 10.1007/s00464-015-4150-9

Wildg

and Other nterventional Techniques

)

@ CrossMark

TEP versus TAPP: comparison of the perioperative outcome
in 17,587 patients with a primary unilateral inguinal hernia

F. Kockerling' - R. Bittner” - D. A. Jacob' « L. Seidelmann’ - T. Keller -

D. Adolf® - B. Kraft* - A. Kuthe®

Received: 6 October 2014/ Accepted: 19 February 2015/ Published online: 25 March 2015
© The Author(s) 2015. This article is published with open access at Springerlink.com

Abstract

Introduction More than 20 years since the introduction of
TAPP and TEP into clinical routine, there is a lack of
clarity due to conflicting comparative data. Therefore,
more results from registries are needed.

Patients and methods A total of 17,587 patients were
enrolled prospectively between September 1, 2009, and
April 15, 2013, in the Herniamed registry. Of these pa-
tients, 10,887 (61.9 %) had a TAPP and 6700 (38.1 %) a
TEP repair. The dependent variables were intra- and
postoperative complication rates, number of reoperations
as well as absolute and relative frequencies. The results of
unadjusted analyses were verified via multivariable
analyses.

Results Multivariable analysis verified the results of
unadjusted analysis, indicating that the surgical technique
did not have any significant impact, also while taking
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account of other factors, on occurrence of intraoperative
[p = 0.1648; OR = 1.214 (0.923; 1.596)] and general
postoperative complications [p = 0.0738; OR = 1.315
(0.974; 1.775)]. Postoperative surgical complications
[OR = 2.323 (1.882; 2.866); p < 0.0001] were noted more
often after TAPP. Furthermore, the hernia defect size
[p < 0.0001; T vs ITII: OR = 0.439 (0.313; 0.615), II vs III:
OR = 0.712 (0.582; 0.872)] or scrotal [p < 0.0001;
OR = 2.170 (1.501; 3.137)] hernia and age [p = 0.0002;
10-year OR = 1.135 (1.062; 1.213)] had a significant im-
pact on the occurrence of postoperative complications.
Complications were observed more commonly for larger
hernia defects and a scrotal hernia. However, the difference
in the postoperative complication rate between TEP and
TAPP did not result in any difference in the reoperation
rate (TEP 0.82 % vs TAPP 0.90 %; p = 0.6165).
Conclusion The intraoperative and general postoperative
complication rates as well as the reoperation rate for com-
plications show no significant difference between TEP and
TAPP. The higher postoperative complication rate for
TAPP, which could be managed conservatively, is partly
explained by larger defect sizes, more scrotal hernias and
older age.

Keywords TEP - TAPP - Intraoperative complications -
Postoperative complications - Inguinal hernia repair -
Seroma

Already 20 years ago, the first study was published com-
paring the two minimally invasive surgical techniques—
transabdominal preperitoneal patch plasty (TAPP) versus
total extraperitoneal patch plasty (TEP)—for surgical re-
pair of inguinal hernia [1]. Since then, 23 further studies
[2-24] have been published, including four systematic
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reviews and meta-analyses [2-5], 10 randomized con-
trolled [6—15], two population-based [16, 17] and six case—
control and observational studies [18-24]. The findings are
contradictory. Due to the confusing data situation, all four
systematic reviews/meta-analyses concluded that op-
eration-related results for TEP and TAPP were similar, and
the superiority of one method over the other could not be
demonstrated and further studies were needed. The reason
for this lack of clarity, which has now persisted for more
than 20 years since the introduction of both techniques into
clinical routine practices, is due in particular to the limited
quality of the studies conducted so far. For example, only
in two [11, 15] of the randomized controlled trials (RCTs)
was comparison of TAPP with TEP the primary endpoint.
In the eight remaining studies, the main focus was on
comparison of laparoscopic with open surgery. Another
critical aspect was the small number of patients per group,
which did not exceed 30 in the six RCTs [6-9, 11, 12].
Besides, a duration of operation of more than 100 min [14]
as well as a 25 % recurrence rate [6] suggests that the
surgeons had not yet mastered the learning curve. Lack of
experience must be viewed as being one of the main con-
founders as regards the results obtained. The study that
must be deemed to be the best so far is the Swiss Registry
Study published in 2012 [16]. Based on prospective data on
4552 patients undergoing TEP (n = 3457) and TAPP
(n = 1095) of the Swiss Association of Laparoscopic and
Thoracoscopic, both techniques were found to have a low
complication rate, with that of TAPP being the lower of the
two. Likewise, the duration of operation was shorter, but
the length of hospital stay was half a day longer than for
TEP. The reasons for these differences were not discussed.
TAPP and TEP differ only in terms of the access route, and
the inguinal surgical method is similar. If differences are
found between the two techniques, these are due either to
the use of a different access route, other hernia disease, or
to variation of experience among surgeons.

On the basis of prospective data from the German hernia
registry Herniamed collected for a very large patient group
data in everyday routine practice, we now explore whether
differences can also be discerned in the perioperative out-
come between TEP and TAPP and what the likely reasons for
these are.

Patients and methods

The Herniamed quality assurance study is a multicenter,
internet-based hernia registry [25] into which 358 par-
ticipating hospitals and surgeons engaged in private prac-
tice (Herniamed Study Group) in Germany, Austria and
Switzerland (status: April 2013) had entered data

prospectively on their patients who had undergone hernia
surgery. All postoperative complications occurring up to
30 days after surgery are recorded. On 1-year follow-up,
postoperative complications are once again reviewed when
the general practitioner and patient complete a question-
naire. This present analysis compares the prospective data
collected for all patients who had undergone primary uni-
lateral inguinal hernia repair using either transabdominal
preperitoneal patch plasty (TAPP) or total extraperitoneal
patch plasty (TEP). Inclusion criteria were minimum age of
16 years and primary unilateral inguinal hernia. There were
no exclusion criteria used in this study beyond those who
fell out of the inclusion criteria. In total, 17,587 patients
were enrolled between September 1, 2009, and April 15,
2013. Of these patients, 10,887 (61.9 %) had a TAPP repair
and 6700 (38.1 %) a TEP repair.

The demographic and surgery-related parameters in-
cluded age (years), sex (m/f), ASA classification (I-IV) as
well as the proportion of scrotal inguinal hernias and the
hernia defect size based on EHS classification (Hernia
type: medial, lateral, femoral, scrotal. Defect size: Grade
I = <1.5 cm, Grade II 1.5-3 cm, Grade III >3 cm) [26,
27]. The dependent variables were intra- and postoperative
complication rates, number of reoperations as well as ab-
solute and relative frequencies; continuous variables are
displayed as mean, median, standard deviation and ranges.

All analyses were performed with the software SAS
9.2 (SAS Institute Inc. Cary, NY, USA) and deliberately
reviewed to the full level of significance. Each p value
<0.05 thus represents a statistically significant result. To
discern differences between the groups in unadjusted
analyses, Fisher’s exact test was used for categorical
outcome variables, and the ¢ test for continuous vari-
ables. For data that did not follow the normal distribu-
tion, as in the case of duration of operation and length of
stay, the distribution was first transformed with the nat-
ural logarithm.

To rule out any confounding of data caused by different
patient characteristics, the results of unadjusted analyses
were verified via multivariable analyses in which, in ad-
dition to operation technique, other influence parameters
were simultaneously reviewed.

To access influence factors in multivariable analyses,
the general linear model was used for continuous out-
come variables, and the binary logistic regression model
for dichotomous outcome variables. Estimates for odds
ratio (OR) or least square (LS) means, respectively, and
the corresponding 95 % confidence interval were given.
For age [years], the 10-year OR estimate was given.
Results are presented in tabular form, sorted by de-
scending impact. Patients (and not hernia) were the level
of analysis.
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Results
Unadjusted analysis

The patients in the TEP and TAPP groups did not differ in
terms of age or gender distribution. However, there were
significant differences between the two patient groups in
respect of a number of other patient characteristics. Table 1
shows the overall demographic data. No difference was
found with regard to age or gender distribution. However,
more patients with a lower ASA status and larger hernia
defects underwent the TAPP method. The TAPP technique
was also used more often for hernias with ‘medial,” ‘scrotal’
and ‘combined’ localization, while the TEP technique was
employed more commonly for lateral hernias.

As regards the outcome variables, the two surgical
methods differed in terms of duration of operation
(<0.0001) and of postoperative length of hospital stay
(<0.0001). Both were significantly longer for patients in
the TAPP group. The mean duration of operation for the
TAPP technique was 52.62 + 23.58 min, and the median
was 47 min (range 20-274 min). The mean duration of
operation for the TEP technique at 48.58 + 21.52 min and
median at 45 min (range 20-275 min) was significantly
lower (Table 2).

Table 1 Demographic and surgery-related parameters

TEP TAPP )4

Demographic parameters

Age
Years = SD 55.04 £+ 15.95 55.40 £ 15.71 0.1441
Range 16-100 16-98
Sex
Male 5862 (87.49 %) 9441 (86.72 %)
Female 838 (12.51 %) 1446 (13.28 %) 0.1394
ASA score
I 2206 (32.93 %) 3831 (35.19 %)
I 3624 (54.09 %) 5725 (52.59 %)
I 851 (12.7 %) 1313 (12.06 %)
1AY 19 (0.28 %) 18 (0.17 %) 0.0071
Surgery-related parameters
Hernia type
Medial 2057 (30.7 %) 4188 (38.47 %)  <0.0001
Lateral 5274 (78.72 %) 7364 (67.64) <0.0001
Femoral 256 (3.82 %) 479 (4.4 %) 0.0627
Scrotal 132 (1.97 %) 325 (2.99 %) <0.0001
Defect size
I (<1.5 cm) 1336 (19.94 %) 1852 (17.01 %)
I (1.5-3cm) 4094 (61.1 %) 6901 (63.39 %)
III (>3 cm) 1270 (18.96 %) 2134 (19.6 %) <0.0001

@ Springer

The mean length of hospital stay for the TAPP group
patients was 1.93 £ 2.22 days, and for the TEP group
patients, it was 1.88 & 2.19 days (median in each case
2.0 days, range 1-63 days after TEP, 1-64 days after
TAPP). Table 2 shows the total data for duration of op-
eration and length of hospital stay.

Unadjusted analysis, at 1.19 % for TEP and 1.40 % for
TAPP, did not reveal any significant differences in the
intraoperative complications associated with the two sur-
gical techniques (p = 0.2763).

Significantly, more complications were noted within the
first 30 postsurgical days in the TAPP group (3.97 %;
p < 0.0001). These were mainly due to the significant
difference in the postoperative seroma rate (TEP 0.51 % vs
TAPP 3.06 %; p < 0.001). Secondary bleeding occurred
more frequently after TEP operation (1.15 %; p = 0.030),
while seroma was seen more commonly after TAPP op-
eration (3.06 %).

However, the difference in the postoperative complica-
tion rate between TEP and TAPP did not result in any dif-
ference in the reoperation rate due to surgical complications
(TEP 0.82 % vs TAPP 0.90 %; p = 0.6165), i.e., the dif-
ference in the postoperative complication rate between TEP
and TAPP referred only to postoperative complications that
were amenable to conservative treatment. Early recurrences
were not a reason for reoperation (Table 3).

Viewed in global terms, no significant differences were
noted between the two groups as regards general compli-
cations. In terms of individual general complications, a
significant difference was seen for fever (p = 0.0228) and
coronary heart disease (p < 0.0001). Both occurred more
commonly in patients operated on with the TAPP tech-
nique (0.11 vs 0.2 %, respectively). Table 3 illustrates all
data related to complications.

Data to compare recurrence rates can be provided only
later at the end of 1-year follow-up.

Multivariable analysis

Multivariable analysis verified the results of unadjusted
analysis, indicating that the surgical technique did not have

Table 2 Duration of operation. Length of stay and unadjusted
p values

Mean SD Min Max Median )4

Duration of operation (min)

TEP 4853 2152 20 275 45 <0.0001
TAPP 5262 2358 20 274 47

Length of stay (days)
TEP 1.88 2.19 1 63 2 <0.0001
TAPP 1.93 222 1 64
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Table 3 Intra- and Unadjusted analysis TEP TAPP p
postoperative complications and
unadjusted p values Intraoperative complications 80 (1.19 %) 152 (1.40) 0.2763
Bleeding 53 (0.79 %) 108 (0.99 %) 0.1922
Injuries (total) 42 (0.63 %) 77 (0.71 %) 0.5705
Vascular 16 (0.24 %) 34 (0.31 %) 0.4662
Bladder 3 (0.04 %) 15 (0.14 %) 0.0867
Bowel 4 (0.06 %) 14 (0.13 %) 0.2256
Nerve 1 (0.01 %) 0 (0) 0.381
Postoperative complications 114 (1.70 %) 432 (3.97 %) <0.0001
Bleeding 77 (1.15 %) 89 (0.82 %) 0.03
Intestinal lesion 0 (0) 4 (0.04 %) 0.3048
Impaired wound healing 9 (0.13 %) 10 (0.09 %) 0.4798
Seroma 34 (0.51 %) 333 (3.06 %) <0.0001
Infection 3 (0.04 %) 4 (0.04 %) 1
Intestinal obstruction 0 (0) 6 (0.06 %) 0.0891
Reoperation 55 (0.82 %) 98 (0.90 %) 0.6165
General complications 65 (0.97 %) 137 (1.26 %) 0.0935
Fever 1 (0.01 %) 12 (0.11 %) 0.0228
Diarrhea 00 4 (0.04 %) 0.3048
Coronary heart disease 0 (0) 22 (0.20 %) <0.0001
Exitus letalis 0 (0) 5 (0.05 %) 0.1641

any significant impact, also while taking account of other
factors, on occurrence of intraoperative [p = 0.1648;
OR = 1.214 (0.923; 1.596)] and general complications
[p = 0.0738; OR = 1.315 (0.974; 1.775)]. The only vari-
able impacting onset of intraoperative complications was
medial inguinal hernia (p = 0.001). It had a preventive
effect [OR = 0.607 (0.451; 0.816)] (Table 4). Onset of
general complications was affected by a number of pa-
rameters, but not the surgical technique. A lower ASA
score [p < 0.001, e.g., ASA III vs I: OR = 2.599 (1.645;
4.107)], younger age (10-year OR = 1.249 [1.116; 1.398],
p = 0.0001) as well as medial [p = 0.03, OR = 0.577
(0.353; 0.942)] or lateral [p = 0.04; OR = 0.586 (0.352;

0.976)] inguinal hernia were preventive (Table 5), whereas
a higher ASA score, older age and a scrotal hernia led to
significantly more general postoperative complications.
The significant influence exerted by the surgical tech-
nique on the postoperative complication rate also persisted
after adjustment of the other influence variables. Postop-
erative complications [OR = 2.323 (1.882; 2.866);
p < 0.0001] were noted more often after TAPP. For a
postoperative complication rate of 3.1 %, this would
amount to around 43 out of every 1000 patients operated on
with TAPP and to 19 out of every 1000 patients operated
on with the TEP technique. Furthermore, the hernia defect
size [p < 0.0001; I vs IIT: OR = 0.439 (0.313; 0.615), IT vs

Table 4 Multivariable analysis

. Parameter Category Intraoperative complications
of intraoperative complications
OR [95 % CI] p
EHS medial Yes versus no 0.607 [0.451; 0.816] 0.0001
OP method TAPP versus TEP 1.214 [0.923; 1.596] 0.1648
Age* 1.061 [0.962; 1.170] 0.2339
Defect size I (<1.5 cm) versus III (>3 cm) 0.950 [0.614; 1.470] 0.5775
II (1.5-3 cm) versus III (>3 cm) 0.851 [0.614; 1.180]
Sex Male versus female 1.248 [0.819; 1.901] 0.3032
ASA 1I versus I 1.059 [0.770; 1.455] 09110

IIT versus I 1.189 [0.746; 1.897]

IV versus [

* 10-year estimate
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Table 5 Multivariable analysis
of postoperative general
complications

Parameter Category Postoperative general complications
OR [95 % CI] P
ASA 1I versus 1 1.028 [0.699; 1.511] <0.0001
IIT versus I 2.599 [1.645; 4.107]
IV versus | 4.329 [0.970; 19.322]
Age* 1.249 [1.116; 1.398] 0.0001
EHS medial Yes versus no 0.577 [0.353; 0.942] 0.0279
EHS lateral Yes versus no 0.586 [0.352; 0.976] 0.0401
OP method TAPP versus TEP 1.315 [0.974; 1.775] 0.0738
Defect size I (<1.5 cm) versus III (>3 cm) 1.232 [0.761; 1.996] 0.6148
II (1.5-3 cm) versus III (>3 cm) 1.016 [0.713; 1.447]
EHS femoral Yes versus no 0.723 [0.327; 1.598] 0.4225
Sex Male versus female 1.108 [0.709; 1.731] 0.6532
EHS scrotal Yes versus no 0.912 [0.411; 2.027] 0.0001

* 10-year estimate

III: OR =0.712 (0.582; 0.872)], presence of medial
[p = 0.0007, OR =0.610 (0.458; 0.811)], lateral
[p = 0.0043; OR = 0.655 (0.490; 0.876)] or scrotal
[p < 0.0001; OR = 2.170 (1.501; 3.137)] hernia and age
[p = 0.0002; 10-year OR = 1.135 (1.062; 1.213)] had a
significant impact on the occurrence of postoperative
complications. Complications were observed more com-
monly for larger hernia defects and a scrotal hernia. Con-
versely, there were fewer postoperative complications in
young patients and in patients with a medial or lateral
hernia (Table 6).

Likewise, the multivariable model revealed the sig-
nificant influence of the surgical technique on seroma
formation or on secondary bleeding. For TAPP, postop-
erative seromas were seen significantly more often
[OR = 5.873; (4.116; 8.380), p < 0.0001]. For every 1000

patients undergoing surgery, there would therefore be 35
seromas for TAPP patients compared with six seromas on
using TEP. The presence of a scrotal inguinal hernia also
had a significant effect on the seroma rate, with this being
conducive to onset of seroma [p < 0.0001; OR = 2.784
(1.837; 4.217)]; smaller hernia defects [p = 0.0002; I vs
III: OR = 0.398 (0.258; 0.615), II vs III: OR = 0.754
(0.590; 0.964)1, a lateral [p = 0.001; OR = 0.566 (0.401;
0.799)] or medial inguinal hernia [p = 0.012; OR = 0.639
(0.451; 0.904)] each had a preventive effect, whereas older
age [p = 0.003; 10-year OR = 1.131 (1.044; 1.226)] was
conducive to onset of seroma.

For TAPP, secondary bleeding was less common
[OR = 0.734 (0.539; 1.000), p = 0.05]. For a total sec-
ondary bleeding rate of 0.94 %, that complication would
thus occur in eight out of every 1000 TAPP patients and in

Table 6 Multivariable analysis

a : Parameter Category Postoperative surgical complications
of postoperative surgical
complications OR [95 % CI] )4
OP method TAPP versus TEP 2.323 [1.882; 2.866] <0.0001
Defect size I (<1.5 cm) versus III (>3 cm) 0.439 [0.313; 0.615] <0.0001
1I (1.5-3 cm) versus III (>3 cm) 0.712 [0.582; 0.872]
EHS scrotal Yes versus no 2.170 [1.501; 3.137] <0.0001
Age* 1.135 [1.062; 1.213] 0.0002
EHS medial Yes versus no 0.610 [0.458; 0.811] 0.0007
EHS Ilateral Yes versus no 0.655 [0.490; 0.876] 0.0043
ASA I versus | 1.097 [0.883; 1.363] 0.2321
III versus 1 1.135 [0.834; 1.545]
IV versus I 3.075 [1.023; 9.247]
Sex Male versus female 1.120 [0.832; 1.509] 0.4547
EHS femoral Yes versus no 1.116 [0.700; 1.779] 0.6449

* 10-year estimate
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11 out of every 1000 TEP patients. Conversely, the sec-
ondary bleeding rate was influenced more by the ASA
status (p = 0.005), medial inguinal hernia (p = 0.02) and
age (p = 0.04). A low ASA score, e.g., ASA III versus I:
OR = 1.760 [1.038; 2.982], medial hernia [OR = 0.540
(0.323; 0.901)] and young age [10-year OR = 1.135
(1.007; 1.279), p = 0.0387] had a preventive effect on
onset of secondary bleeding.

Multivariable analysis also confirmed that the surgical
technique did not have any impact on the reoperation rate
linked to complications. However, it was demonstrated that
a high ASA classification as well as large hernia defects
had a significant impact on the complication-related reop-
eration rate (Table 7).

It was also possible to confirm the significant influence
of the surgical technique on the duration of operation
(»p < 0.0001) and the postoperative length of hospital stay
(» < 0.0001). The operation took longer for TAPP
[49.74 min (47.76; 51.82), and was 45.86 min (44.00;
47.79) for TEP]. Other significant influence variables
identified for the duration of operation were sex
(»p < 0.0001), ASA classification (p = 0.02), hernia defect
size (p <0.0001) and medial (p < 0.0001), femoral
(»p = 0.2) and scrotal (p < 0.0001) hernias. Die duration of
operation was significantly longer for men, for patients
with a lower ASA score, larger hernia defect or if surgery
was performed for a femoral or scrotal hernia. Conversely,
the duration of surgery was significantly shorter for a
medial hernia.

In the multivariable model, too, the postoperative length
of hospital stay was significantly longer for patients oper-
ated on with the TAPP technique [2.19 d (2.08; 2.31) for
TAPP and 2.27 d (2.16; 2.39) for TEP]. Besides, other
variables whose significant influence was confirmed were

sex (p < 0.0001), ASA classification (p < 0.0001), hernia
defect size (p = 0.0002), medial (p = 0.006), scrotal
(p < 0.0001) or femoral (p = 0.02) hernia and also age
(p < 0.0001). The length of hospital stay was prolonged for
cases with higher ASA score or the presence of a scrotal or
femoral hernia. It was also longer for rising age. The length
of stay was shorter for a medial inguinal hernia or a smaller
hernia defect. It was also significantly shorter for men.

Discussion

This Registry study compared prospective data for 10,887
TAPP operations with 6700 TEP operations for primary
unilateral inguinal hernia on the basis of the perioperative
outcomes. These perioperative results were first investi-
gated using unadjusted, and then multivariable, analysis for
differences between TAPP and TEP, while identifying
other influence variables. Thanks to the large number of
cases, it was possible to identify the significant impact of
even small differences, even if such an effect was not of
clinical relevance.

The EHS classification for inguinal hernia has been used
for the first time in the Herniamed Registry for precise
stratification of the patient collective [25].

This makes it easier to identify variables impacting the
perioperative outcome; it also makes it easier to identify
patient characteristics as well as method-independent
variables that affect the outcome.

For example, on the basis of the Herniamed data, no
difference was seen in the age or gender distribution be-
tween the TEP and TAPP groups. Conversely, significant
differences were discerned between the TEP and TAPP
groups in terms of the proportion of medial, lateral and

Table 7 Multivariable analysis

. Parameter Category Reoperation
of reoperation
OR [95 % CI] P
ASA II versus I 1.074 [0.709; 1.627] 0.0153
III versus 1 1.845 [1.075; 3.166]
IV versus I 5.656 [1.232; 25.955]
Defect size I (<1.5 cm) versus IIT (>3 cm) 0.423 [0.227; 0.787] 0.0135
II (1.5-3 cm) versus III (>3 cm) 0.658 [0.454; 0.954]
EHS scrotal Yes versus no 1.988 [1.007; 3.922] 0.0478
EHS medial Yes versus no 0.720 [0.436; 1.188] 0.1986
Age* 1.054 [0.932; 1.192] 0.3990
OP method TAPP versus TEP 1.097 [0.786; 1.533] 0.5855
EHS femoral Yes versus no 0.849 [0.318; 2.262] 0.7431
EHS lateral Yes versus no 0.918 [0.540; 1.560] 0.7528
Sex Male versus female 1.009 [0.586; 1.735] 0.9754

* 10-year estimate
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scrotal hernias. That also applied for the defect size. Sig-
nificantly, more medial and scrotal hernias as well as larger
defects were seen for the TAPP group. Despite that dis-
parity, no difference was seen in the intraoperative com-
plication rate between TEP and TAPP. The significant
difference in the postoperative complication rates, which
were higher for TAPP (TEP 1.70 vs TAPP 3.97;
p < 0.0001), was due to a significantly higher seroma rate
(TEP 0.51 % vs TAPP 3.06 %; p < 0.0001). In multi-
variable analysis, the variables identified as impacting
onset of a postoperative complication, in particular seroma
formation, were a large hernia defect and a scrotal hernia.
Both hernia pathologies were found significantly more
often in patients operated on with the TAPP technique,
hence this higher complication rate compared with TEP
was observed across different patient collectives. However,
despite adjustment of these parameters, TAPP per se
proved to be a lower but independent risk factor. To what
extent the various surgeon’s experience played a role here
cannot be elucidated on the basis of that analysis. Since
there is a greater number of TAPP surgeons in the Herni-
amed Registry, it is presumed that TEP tends to be per-
formed more by specialists.

Nonetheless, the significant difference in the postop-
erative complication rates did not give rise to a significant
difference in the complication-related reoperation rates
between TEP and TAPP. Hence, the implicated compli-
cations were essentially postoperative complications that
were amenable to conservative treatment in the TAPP
group.

As such, the difference in perioperative outcome be-
tween TEP and TAPP must be imputed more to the
indication than to the surgical technique. Since a greater
number of large inguinal hernias and scrotal hernias
were operated on with the TAPP than the TEP tech-
nique, a significantly higher rate of postoperative com-
plications amenable to conservative treatment occurred in
the former. These manifested as seromas, something that
was consistent with these findings. Therefore, by adopt-
ing a tailored approach for inguinal hernia surgery, as
recommended in the guidelines [26] on the basis of a
decision-making tree [28], the indication for use of the
laparoscopic technique for very large hernias and for
scrotal hernias should be based on ultra stringent criteria.
If the surgeon has only limited experience of the la-
paroscopic technique, it would be advisable to opt in-
stead for the Lichtenstein technique in the case of a
scrotal hernia with a hernia sac reaching as far as the
scrotum. Only experienced TAPP experts should use
laparoscopic repair for scrotal hernias. It appears that
TEP surgeons are more reluctant to use this technique
for scrotal hernia because of the challenging anatomic
situation, indicating instead open surgical repair.

@ Springer

The differences in the patient collective between TEP
and TAPP also explain the somewhat longer duration of
operation and length of hospital stay for TAPP compared
with TEP. Surgery for larger defects and a greater number
of scrotal hernias result in a longer duration of operation.
The significantly higher incidence of postoperative com-
plications also leads to a longer mean length of hospital
stay. However, these differences are minor and can be
identified as significant only thanks to the large number of
patients.

Secondary bleeding occurred significantly more often
after TEP than after TAPP. In the case of TEP, the ex-
traperitoneal space is markedly narrower than the ab-
dominal space and impairs visibility when using current for
TEP dissection. Hence, many TEP surgeons avoid the use
of current and perform dissection without current, using
instead a pulling and counterpulling technique, while
tearing the connective tissue bridges between the anatomic
structures. That inevitably results in a higher rate of sec-
ondary bleeding. Therefore, on the basis of the Herniamed
data, the use current must also be recommended for dis-
section to reduce the secondary bleeding rate. While the
use of current for dissection with the TEP technique is
more onerous because of the need to clean the optics more
frequently, and presumably also prolongs the duration of
operation, it should be used preferably in the interest of
patient risk minimization. But extreme care must be exer-
cised when using current at the level of the peritoneum
because this can cause adhesions to the intestines as well as
thermal damage.

In summary, these data from the Herniamed Registry
reveal that there are significant differences in perioperative
outcome between TEP and TAPP. Thanks to the precise
method employed for classification and for documentation
of inguinal hernia defect sizes, significant differences can
be identified between patients in the patient collective
operated on with the TEP compared with the TAPP tech-
nique in terms of risk stratification. These differences attest
to the fact that the patients operated on with the TAPP
technique had significantly larger defect sizes and a sig-
nificantly greater proportion of scrotal hernias. The sig-
nificantly higher postoperative seroma rate in patients
operated on with the TAPP technique, leading to a sig-
nificantly higher overall postoperative complication rate, is
therefore to be expected. To reduce the seroma rate for a
directly accessible hernia, it is recommended to use
widespread electrocoagulation of the pseudohernia sac for
sloughing off even the smallest blood and lymph vessels or
inversion of the pseudohernia sac with fixation to Cooper’s
ligament [29, 30].

Consequently, the indication for TAPP for large hernia
defects and for scrotal hernias should be tailored to the
surgeon’s experience. Large hernias and scrotal hernias
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should be repaired either by a very experienced TAPP
surgeon or, using a tailored approach, using the open
Lichtenstein technique. Current should be employed for
dissection in both TEP and TAPP operations, but extreme
care must be taken to avoid secondary bleeding.

Finally, analysis of a large patient collective in routine
practice has revealed that 25 years after the introduction of
laparoscopic surgical techniques for inguinal hernia repair,
TAPP and TEP techniques can be carried out with a very
low rate of predominantly harmless complications and with
an acceptable duration of operation. Today, onset of seri-
ous visceral and vascular complications is rare, even in
non-specialist hospitals, but the situation is still not satis-
factory. However, a further reduction can only be achieved
through continuing training, accretion of knowledge and
improvement of the surgical techniques.

Apart from that, assuming a comparable patient group,
identical indication and adequately experienced surgeons,
similar results can be achieved with the TEP and TAPP
technique. That is borne out by the comparable reoperation
rate for postoperative complications. The technical provi-
sions set out in the international guidelines should continue
to be observed for conduct of both TAPP and TEP [29, 30].
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