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Abstract

Introduction Following repair of a unilateral inguinal

hernia, there is a risk of 1 % per year of onset of an in-

guinal hernia on the other side. Comparison of bilateral

with unilateral TAPP operation in a high-volume center

found that morbidity and reoperation rates were only

marginally higher for bilateral TAPP operation. Some au-

thors are calling for prophylactic operation of the con-

tralateral side.

Methods Between September 2009 and April 2013, data

were entered into the Herniamed Registry on 15,176 pa-

tients who had undergone TAPP operation. Of these pa-

tients, 10,887 had been operated on because of a unilateral

(71.7 %) and 4289 because of a bilateral (28.3 %) inguinal

hernia.

Results A significant difference was noted in the rate of

postoperative complications occurring within 30 days,

which was 4.9 % for bilateral compared with 3.9 % for

unilateral inguinal hernia (p = 0.009). The postoperative

complications necessitated reoperation in 0.9 % of patients

after unilateral and in 1.9 % of patients after bilateral in-

guinal hernia repair, thus attesting to the significantly

higher risk presented by bilateral inguinal hernia repair

(p =\0.001).Multivariate analysis confirmed the highly

significant influence of bilateral TAPP on increased reop-

eration rates due to complications (p[ 0.0001). The odds

ratio was 2.13 (95 % CI 1.58–2.86). Comparison of the

results from a high-volume center with those from the

Herniamed Registry showed that perioperative complica-

tion rates were markedly higher.

Conclusion Perioperative outcome of bilateral TAPP

operation demonstrates significantly worse postoperative

complication and reoperation rates compared with unilat-

eral TAPP. Likewise, the results were markedly unfavor-

able compared with those of a high-volume center. If a

bilateral hernia repair should be attempted in those patients

with only a unilateral hernia, these data give the surgeon

more information on how to better prepare a patient and

obtain consent preoperatively.

Keywords Reoperation � Inguinal hernia � TAPP � TEP �
Perioperative complications � Prophylactic repair

The scientific evidence for laparoscopic/endoscopic repair

of bilateral inguinal hernia has been classified as low in the

Comparative Effectiveness Review Number 70 of the

Agency for Healthcare Research and Quality [1]. Two

prospective randomized trials [2, 3] with a total of 114

randomized patients demonstrated that laparoscopic com-

pared with the open technique was associated with sig-

nificantly less pain, significantly less need for analgesics

and significantly earlier resumption of work activities.

A large case series of 2880 bilateral TAPP operations

from a high-volume center then revealed that morbidity
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and reoperation rates were only marginally higher com-

pared with 7240 unilateral TAPP operations [4].

On that scientific basis, laparoscopic/endoscopic repair

of bilateral inguinal hernia was recommended by the

European Hernia Society [5], the International Endohernia

Society [6], European Association of Endoscopic Surgery

[7] and the Royal College of Surgeons of England (RCS—

Commissioning guide: groin hernias 2013) [8].

When the laparoscopic technique is used to repair a

clinically diagnosed unilateral inguinal hernia, it is possible

to also explore the contralateral side. In 10–25 % of cases,

an asymptomatic, preoperatively inapparent, occult inguinal

hernia is identified on the other side [9, 10]. A prospective

randomized trial demonstrated that a significant proportion

of incidental defects will progress to a symptomatic hernia if

left untreated [9]. Accordingly, contralateral occult inguinal

hernia found at the time of laparoscopic transabdominal

preperitoneal patchplasty (TAPP) repair should also be re-

paired [11]. The proportion of bilateral inguinal hernias in

large clinical series repaired in TAPP technique was 28.5 %

[4]. A similar proportion of 28.5 % bilateral inguinal hernias

is given in the Herniamed Registry [12] for inguinal hernias

repaired using a laparoscopic/endoscopic technique.

Furthermore, studies have demonstrated that following

repair of a unilateral inguinal hernia, the likelihood of onset

of an inguinal hernia on the contralateral side had to be

anticipated in around 1 % of cases for each year of follow-

up [13, 14].

In view of the favorable outcome of bilateral repair and

the persistent risk of new onset of an inguinal hernia on the

other side, which is set at 1 % per year following unilateral

repair of inguinal hernia, the merits of prophylactic repair of

a healthy groin are discussed in the literature. Zendejas et al.

[13] speak about the ‘‘role for prophylaxis during endoscopic

inguinal hernia repair,’’ and Lal et al. [14] ask ‘‘Is unilateral

laparoscopic inguinal hernia repair a job half done?’’

The aim of the present analysis of the perioperative

findings for 15,176 unilateral and bilateral TAPP op-

erations from the Herniamed Registry was to investigate

whether the excellent results obtained for the high-volume

center mentioned above could be reproduced on a large

scale in several hospitals where surgeons have varying

degrees of experience. Based on these multicenter data, it

will also be easier to assess whether the perioperative

outcome justifies a broad expansion of the indication to

prophylactic surgical repair of the healthy side.

Patients and methods

The Herniamed quality assurance study is a multicenter, in-

ternet-based hernia registry into which 358 participating

hospitals/surgeons in Germany, Austria and Switzerland

(status: April 2013) had entered data prospectively on their

patients who had undergone hernia surgery [12]. The analysis

now presented here compared the prospectively collected

data of all patients who had undergone either unilateral or

bilateral repair of inguinal hernia in transabdominal

preperitoneal patchplasty (TAPP) between September 2009

and April 2013. Inclusion criteria were minimum age of

16 years, primary inguinal hernia and elective unilateral or

bilateral TAPP operation performed under inpatient condi-

tions. In total, 15,176 patients were enrolled. Of these pa-

tients, 10,887 had a unilateral (71.7 %) and 4,289 (28.3 %) a

bilateral inguinal hernia.

The data on the TAPP operations recorded in the Her-

niamed Registry originated from 181 out of 358 par-

ticipating institutions. Forty-three centers, each of which

had more than 100 operations, accounted for 77.2 % of the

procedures. The remaining 138 centers thus supplied data

on 22.8 % operations. Data on 50 % of all unilateral and

bilateral TAPP operations came from only 15 hospitals.

The demographic and surgery-related parameters in-

cluded age (years), sex (m/w), ASA classification (I–IV) as

well as the proportion of scrotal inguinal hernias and the

hernia defect size based on EHS classification (Grade I–III).

The target variables were intra- and postoperative compli-

cation rates, number of reoperations as well as the duration

of operation and length of hospital stay. The categorical data

are displayed as absolute and relative frequencies, and

continuous variables are displayed as mean, median, stan-

dard deviation and ranges. For the bilateral patient group,

data on the variables given for both sides operated on were

aggregated. For inguinal hernia defects of different sizes, the

side with the larger defect is given. Classification as scrotal

hernia was based on the presence of at least one scrotal

hernia for bilateral inguinal hernia. Intra- and postoperative

complications were recorded if a complication presented on

at least one side. The same method was used to present

details of any reoperation.

All analyses were performed with the software SAS 9.2

(SAS Institute Inc., Cary, NY, USA) and deliberately re-

viewed to the full level of significance. Each p value B0.05

thus represents a statistically significant result. To discern

differences between the groups in univariate analysis,

Fisher’s exact test was used for categorical target variables,

and the t test for continuous target variables. For data that

did not follow the normal distribution, as in the case of

duration of operation and length of stay, the distribution

was first transformed with the natural logarithm. To rule

out any skewing of data caused by different patient char-

acteristics, the results of univariate analyses were verified

through multivariate analyses in which, in addition to lat-

erality, other influence parameters were simultaneously

reviewed. To assess influence factors in multivariate ana-

lysis, the general linear model was used for continuous
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variables, and the binary logistic regression model for di-

chotomous numeric variables. As performed earlier for

univariate analysis, the distribution was transformed for

continuous variables. Analyses were based on the number

of operated patients and were not adjusted to take account

of the number of hernias repaired.

Results

Univariate analysis

The mean patient age at 55.4 ± 15.7 years for unilateral

inguinal hernia was significantly lower than for bilateral

hernia at 56.3 ± 14.6 years (p = 0.0005). Likewise, the

proportion of men at 86.7 % for unilateral inguinal hernia

was lower than for bilateral hernia at 92.8 % (p =\0.001).

Distribution of ASA classification (p = 0.551) was similar

in both groups, with the majority of patients belonging to

class II. For bilateral inguinal hernias, defect sizes of more

than 3 cm were found significantly more often, i.e., Grade

III based on the EHS classification (p =\0.001). The

proportion of scrotal hernias in the unilateral group was

3 %, and in the bilateral group 2.7 % (p = 0.421). The

results for the demographic and surgery-related parameters

are given in Table 1.

The mean duration of operation for unilateral inguinal

hernias was 52.62 min, and for bilateral hernias 73.99 min

(p\ 0.0001). The mean length of stay was 1.93 days for

unilateral and 2.08 days for bilateral inguinal hernia

(p\ 0.0001). Table 2 gives detailed results for duration of

operation and length of stay.

No significant difference was found between the intra-

operative complication rates of 1.4 % for unilateral and

1.2 % for bilateral inguinal hernia (p = 0.434). However, a

significant difference was noted in the rate of postoperative

complications occurring within 30 days, which was 4.9 %

for bilateral compared with 3.9 % for unilateral inguinal

hernia (p = 0.009). This can be explained by the trend

toward a higher seroma rate (p = 0.082) and a significantly

higher rate of intestinal obstructions (p\ 0.001) following

bilateral inguinal hernia repair in TAPP technique. The

postoperative complications necessitated reoperation in

0.9 % of patients after unilateral and in 1.9 % of patients

after bilateral inguinal hernia repair, thus attesting to the

significantly higher risk presented by bilateral inguinal

hernia repair (p =\0.001).

The incidence of general complications was similar after

unilateral (1.2 %) and bilateral (1.5 %) TAPP operation

(p = 0.182). Five deaths occurred after unilateral repair, but

not after bilateral operation (p = 0.331). Four of the deceased

were between 82 and 90 years and had an ASA classification

III or IV score. No intra- or postoperative complications were

recorded for any of the cases; however, general complications

were documented. The results of perioperative complications

and reoperations are given in Table 3.

Multivariate analysis

The absence of difference in the intraoperative complica-

tion rates between unilateral and bilateral inguinal hernia

repair in TAPP technique demonstrated by univariate

analysis was confirmed by the results of multivariate ana-

lysis (Table 4; p = 0.213). The significant difference in the

postoperative complication rate to the disadvantage of bi-

lateral repair was also confirmed by multivariate analysis

(p = 0.038). The odds ratio was 1.20 (95 % CI 1.01; 1.42).

Predictive factors for onset of postoperative complications

Table 1 Demographic and

surgery-related parameters
Demographic parameters Unilateral Bilateral p value

Age Years ± StdDev

Range

55.4 ± 15.7

16–98

56.3 ± 14.6

16–94

0.0005

Sex Male 9441 (86.72 %) 3980 (92.80 %) \0.001

Female 1446 (13.28 %) 309 (7.20 %)

ASA score I 3831 (35.19 %) 1539 (35.88 %) 0.551

II 5725 (52.59 %) 2260 (52.69 %)

III 1313 (12.06 %) 483 (11.26 %)

IV 18 (0.17 %) 7 (0.16 %)

Surgery-related parameters Unilateral Bilateral p value

Hernia type Scrotal 325 (2.99 %) 117 (2.73 %) 0.421

EHS classification

defect size

Grade I (\ 1.5 cm) 1852 (17.01 %) 504 (11.75 %) \0.001

Grade II (1.5–3 cm) 6901 (63.39 %) 2644 (61.65 %)

Grade III ([ 3 cm) 2134 (19.60 %) 1141 (26.60 %)

StdDev standard deviation
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identified in multivariate analysis included, apart from bi-

lateral operation, a linearly increasing hernia defect, pres-

ence of a scrotal hernia and advanced patient age

(p =\0.0001). The factors identified as influencing onset

of postoperative seroma were female gender (p = 0.04), a

linearly increasing hernia defect, presence of a scrotal

hernia and advanced patient age (p\ 0.0001). Secondary

bleeding was significantly more common in larger hernia

defects (p = 0.008) and advanced patient age (p = 0.025).

Bilateral TAPP inguinal hernia surgery did not have a

significant influence on either the seroma rate (p = 0.2014)

or on secondary bleeding rate (p = 0.7272), influencing

only onset of postoperative ileus (p =\0.0001). The odds

ratio for postoperative ileus after bilateral TAPP was 6.89

(95 % CI 2.58; 18.4).

In addition, female gender (p = 0.035) and the size of

the hernia defect (p = 0.026) had a significant effect on

onset of postoperative ileus in multivariate analysis.

Multivariate analysis also confirmed the highly sig-

nificant influence of bilateral TAPP on increased reop-

eration rates (p[ 0.0001). The odds ratio was 2.13 (95 %

CI 1.58; 2.86; Table 5). Besides, linearly increasing hernia

defect size was identified as predictive factor for increased

reoperation rates (p = 0.0091).

The nonsignificant influence of bilateral TAPP on onset

of general complications was confirmed in multivariate

analysis (p = 0.164). Onset of general complications was

influenced by advanced patient age (p = 0.0003), and lin-

early increasing ASA classification (p\ 0.0001; Table 4).

The significant influence of bilateral compared with uni-

lateral TAPP on duration of operation was, as expected, also

confirmed by multivariate analysis (Table 5; p\ 0.0001).

Additional predictive influence factors for prolonged dura-

tion of operation were male gender (p = 0.0462), scrotal

hernia (p =\0.0001), linearly increasing hernia defect size

(p\ 0.0001) and the ASA score (p\ 0.0001).

The significantly longer length of stay for patients who

had undergone bilateral TAPP operation was also con-

firmed by multivariate analysis (p =\0.0001; Table 5).

Other factors influencing the length of stay were female

gender (p\ 0.0001), higher ASA score (p\ 0.0001),

larger hernia defect (p\ 0.0001) and presence of scrotal

hernia (p\ 0.0001).

Discussion

The European Hernia Society [5], International Endohernia

Society [6], European Association of Endoscopic Surgery

[7] and the Royal College of Surgeons of England (RCS—

Commissioning guide: groin hernias 2013) [8] recommend

laparoscopic/endoscopic repair for bilateral inguinal her-

nia. When the laparoscopic technique is used to repair a

clinically diagnosed unilateral inguinal hernia, occult in-

guinal hernias are found in 10–25 % of cases on explo-

ration of the contralateral side. If these asymptomatic

occult inguinal hernias are left untreated, a significant

proportion of them will progress to a symptomatic hernia

[9]. Therefore, contralateral occult inguinal hernia found at

the time of TAPP repair should also be repaired [11].

Using that approach, the proportion of bilateral inguinal

hernias in the total patient collective repaired using a la-

paroscopic/endoscopic technique was 28.5 % in the Her-

niamed Registry [12].

The largest case series of 2880 bilateral inguinal hernia

repair operations in TAPP technique from a high-volume

center revealed that complication rates were only marginally

higher compared with 7240 unilateral TAPP operations [4].

In that study the intraoperative complication rate was

0.36 % after unilateral and 0.49 % after bilateral TAPP re-

pair. The postoperative complication rate was 0.77 % after

Table 2 Duration of operation and length of stay

Mean StdDev Min Max Median p value

Duration of operation (min)

Unilateral 52.62 23.58 20.0 274.0 47.0 p\ 0.0001

Bilateral 73.99 32.13 20.0 300.0 68.0

Length of stay (days)

Unilateral 1.93 2.22 1.0 64.0 2.0 p\ 0.0001

Bilateral 2.08 2.42 1.0 64.0 2.0

StdDev standard deviation

Table 3 Complications and reoperations

Univariate analysis Unilateral Bilateral p value

Intraoperative 152 (1.40 %) 52 (1.21 %) 0.434

Bleeding 108 (0.99 %) 36 (0.84 %) 0.404

Injuries (total) 77 (0.71 %) 32 (0.75 %) 0.831

Vascular 34 (0.31 %) 14 (0.33 %) 0.873

Bowel 14 (0.13 %) 6 (0.14 %) 0.808

Bladder 15 (0.14 %) 4 (0.09 %) 0.615

Nerve 0 0 1.000

Postoperative 432 (3.97 %) 211 (4.92 %) 0.009

Bleeding 89 (0.82 %) 40 (0.93 %) 0.492

Seroma 333 (3.06 %) 155 (3.61 %) 0.082

Intestinal lesion 4 (0.04 %) 4 (0.04 %) 0.234

Impaired wound healing 10 (0.09 %) 1 (0.02 %) 0.198

Infection 4 (0.04 %) 3 (0.07 %) 0.412

Intestinal obstruction 6 (0.06 %) 14 (0.33 %) \0.001

General 137 (1.26 %) 66 (1.54 %) 0.182

Exitus letalis 5 (0.05 %) 0 0.331

Reoperations 98 (0.90 %) 84 (1.96 %) \0.001
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unilateral and 1.4 % after bilateral inguinal hernia repair in

TAPP technique. In that large case series, three cases of

postoperative ileus also occurred after bilateral, but none

after unilateral, repair. The reoperation rates due to post-

operative complications in the high-volume center were

0.5 % for unilateral and 0.86 % for bilateral TAPP. In view

of these excellent results from a high-volume center, many

authors now ponder the merits of prophylactic operation of

the other side when repairing unilateral inguinal hernia,

since there is a 1 % per year probability of onset of an

inguinal hernia on the, until then, healthy side [13, 14]. If

one compares the results from a high-volume center with

those from the Herniamed Registry, containing data for

several participating hospitals and surgeons, markedly

higher perioperative complication rates are seen. The intra-

operative complication rate for bilateral TAPP in the Her-

niamed Registry is 1.2 % compared with 0.48 % in the high-

volume center. The postoperative surgical complication rate

of 4.92 % recorded in the Herniamed Registry was almost

three times that of the high-volume center at 1.4 %. Like-

wise, the reoperation rate due to surgical complications

given in the Herniamed Registry was 1.96 % following bi-

lateral TAPP and was thus more than twice that of the high-

volume center at 0.86 %. A comparative analysis of uni-

lateral versus bilateral TEP operations in the Herniamed

Registry likewise showed a significantly higher postop-

erative complication and reoperation rate for bilateral TEP

[15].

Comparison of a high-volume center with the multi-

center data of a hernia registry helps to realistically assess

what results can be achieved outside high-volume centers

for bilateral repair of inguinal hernias. There is clear evi-

dence here that compared with a high-volume center, when

bilateral TAPP is applied on a broad scale (i.e., outside

Table 4 Multivariate analysis of perioperative complications

Multivariate analysis Intraoperative complications Postoperative complications General complications

Parameter

Bilateral hernia

odds ratio (95 %CI)

– 0.0382

1.20 [1.01; 1.42]

0.1640

1.24 [0.92; 1.67]

Sex – 0.0711 0.7842

ASA score – 0.6158 \0.0001

Defect size – \0.0001 0.2776

Scrotal hernia – \0.0001 0.8210

Age – \0.0001 0.0003

Multivariate analysis Postoperative seroma Postoperative bleeding Postoperative intestinal obstruction

Parameter

Bilateral hernia

odds ratio (95 %CI)

0.2014

1.14 [0.93; 1.38]

0.7272

1.07 [0.73; 1.56]

0.0001

6.89 [2.58; 18.4]

Sex 0.0406 0.2668 0.0353

ASA score 0.5016 0.0954 0.7596

Defect size \0.0001 0.0081 0.0256

Scrotal hernia \0.0001 0.8531 0.7026

Age \0.0001 0.0251 0.8125

Table 5 Multivariate analysis

of reoperations, duration of

operation and length of stay

Multivariate analysis Reoperation Duration of

operation

Length

of stay

Parameter Bilateral hernia odds

ratio (95 %CI)

\0.0001

2.13 [1.58; 2.86]

\0.0001 \0.0001

Sex 0.8175 0.0462 \0.0001

ASA score 0.4450 0.0005 \0.0001

Defect size 0.0091 \0.0001 0.0001

Scrotal hernia 0.0839 \0.0001 \0.0001

Age 0.9952 0.7597 \0.0001
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such high-volume center), a twofold higher intraoperative

complication rate and reoperation rate, due to the compli-

cations arising, and a threefold higher postoperative sur-

gical complication rate must be expected.

Accordingly, the expansion of the indication to pro-

phylactic surgery embodies a decision that should not be

taken lightly. The rationale put forward for such a pro-

phylactic intervention is the 1 % risk per year of onset of

an inguinal hernia on the contralateral side. If an experi-

enced endoscopic hernia surgeon attempts bilateral hernia

repair in those patients with only a unilateral inguinal

hernia, these data give the surgeon more information on

how to better prepare patients and obtain their consent

preoperatively, thus enabling them to decide on their pre-

ferred course of action.

Since the results of unilateral TAPP operation in the

high-volume center also are markedly better (intraoperative

complications: 0.36 % high-volume center versus 1.40 %

Herniamed; postoperative surgical complications: 0.77 %

high-volume center versus 3.97 Herniamed; reoperation

due to surgical complications: 0.50 % high-volume center

versus 0.90 % Herniamed), the situation of certified hernia

centers must be considered at this juncture. Apparently,

many of surgeons who enter data into Herniamed on their

operations are still in the learning curve.

A particularly relevant negative effect on the surgical

outcome is exerted by larger defects, the presence of

scrotal hernia and older patients, who likewise often have

larger defects. Bilateral TAPP repair of a larger, possibly

scrotal inguinal hernia on one of the two sides calls for a

surgeon whose experience goes well beyond the learning

curve. Therefore, bilateral TAPP operations for patients

who have a large hernia defect or scrotal hernia on at least

one side must be performed by the most experienced sur-

geon in the team. The technical recommendations for

correct conduct of TAPP operation must be implemented

here as per the guidelines [6].

In summary, it can be stated that bilateral TAPP com-

pared with unilateral TAPP is associated with a sig-

nificantly higher postoperative complication and

reoperation rate because of these complications. This dif-

ference is due essentially to a significantly higher rate of

intestinal obstructions. Apart from the bilateral procedure

itself, large hernia defects, scrotal hernias and a more ad-

vanced age have an unfavorable impact on the periop-

erative outcome. The Herniamed Registry reveals

comparable results also for TEP. Compared with the results

obtained for a high-volume center, markedly poorer results

were observed in cases where several hospitals and sur-

geons had participated, thus raising the issue of certified

hernia centers. Likewise, the indication for prophylactic

operation of a healthy groin should be discussed in a cri-

tical light with the patient on the basis of the existing data

and performed only by very experienced endoscopic in-

guinal hernia surgeons.
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(Zürich); Hache, Helmer (Löbau); Hämmerle, Alexander

(Bad Pyrmont); Haffner, Eugen (Hamm); Hain, Hans-

Jürgen (Groß-Umstadt); Hammans, Sebastian (Lingen);

Hampe, Carsten (Garbsen); Harrer, Petra (Starnberg);

Heinzmann, Bernd (Magdeburg); Helbling, Christian

(Rapperswil); Hempen, Hans-Günther (Cloppenburg);

Hermes, Wolfgang (Weyhe); Herrgesell, Holger (Berlin);
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(Sulzbach-Rosenberg); Possin, Ulrich (Laatzen); Prenzel,

Klaus (Bad Neuenahr-Ahrweiler); Pröve, Florian (Goslar);
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