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Abstract

Background Whether bilateral total extraperitoneal

(TEP) inguinal hernia repair is associated with worse out-

comes than unilateral TEP continues to be a matter of

debate. This study aimed to compare different outcomes of

large cohorts of patients undergoing bilateral versus uni-

lateral TEP.

Methods Based on prospective data of the Swiss Asso-

ciation of Laparoscopic and Thoracoscopic Surgery

(SALTS), all patients undergoing elective unilateral or

bilateral TEP from 1995 to 2006 were included in the

study. The outcomes compared included conversion rates;

intraoperative, surgical, and general postoperative com-

plications; duration of operation; and length of hospital

stay (LOS). Unadjusted and risk-adjusted multivariable

analyses were performed.

Results Data for 6,505 patients undergoing unilateral

(n = 3,457) and bilateral (n = 3,048) TEP were prospec-

tively collected. The average age and the American Society

of Anesthesiologists (ASA) score were similar in the two

groups. The patients undergoing bilateral TEP repair had a

slightly increased rate of intraoperative complications

(bilateral, 3.1% vs. unilateral, 1.9%) and surgical postop-

erative complications (bilateral, 3.2% vs. unilateral, 2.3%).

The operation time was longer for bilateral TEP repair (86

vs. 67 min). No significant differences in postoperative

LOS, general postoperative complications, or conversion

rates were found.

Conclusions This is the first population-based analysis in

the literature to compare different outcomes in a prospective

cohort of more than 6,500 patients undergoing bilateral versus

unilateral TEP. Although the rates for intraoperative and

surgical postoperative complications were slightly higher for

the patients undergoing bilateral TEP repair, the absolute

differences were small and of minor clinical relevance.

Bilateral TEP repair is associated with a minimal increase in

operating time and similar LOS, general postoperative com-

plications, and conversion rates. Therefore, for patients with

bilateral inguinal hernia, a simultaneous endoscopic approach

represents an excellent therapeutic option.
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Symptomatic inguinal hernia is a common surgical prob-

lem, and inguinal hernia repair is among the most fre-

quently performed operations in general surgery [1, 2].

Indeed, more than 800,000 groin hernia repairs are per-

formed in the United States each year [3]. Approximately

15% of all inguinal hernias are bilateral [4]. The debate

continues as to whether bilateral hernias should be repaired

simultaneously or sequentially [5, 6].
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The advantages of simultaneous repair chiefly include

patient convenience and economic aspects because only

one admission, one anesthesia, and one period of conva-

lescence are required [7]. Nevertheless, because bilateral

hernia repair is thought to result in a higher incidence of

postoperative complications and a higher recurrence rate,

some surgeons advocate a two-stage procedure.

Several endoscopic techniques for inguinal hernia repair

have been developed over the past two decades. Currently,

two endoscopic procedures—total extraperitoneal (TEP)

and transabdominal preperitoneal (TAPP) inguinal hernia

repair—are the most commonly performed [8–10].

Although the fully extraperitoneal approach, performed

without entering the abdominal cavity, is perceived by

some surgeons as an advantage of TEP over TAPP repair,

no major differences have been found [11, 12].

In the setting of open inguinal hernia repair, the question

whether surgery for a bilateral hernia should be simulta-

neous or sequential has been addressed extensively, and

several authors have failed to show any difference in terms

of most postoperative complications, return to daily

activities, or long-time recurrence rate [13, 14]. However,

the question whether bilateral TEP repair is associated

with poorer outcomes than unilateral TEP repair remains

unanswered because the available literature is scarce.

Therefore, the current analysis aimed to compare relevant

outcomes in a large prospective cohorts of patients between

unilateral and bilateral TEP.

Materials and methods

This analysis is based on data from the Swiss Association

of Laparoscopic and Thoracoscopic Surgery (SALTS)

database, a prospective database of consecutive patients

undergoing laparoscopic procedures in Switzerland.

Inclusion and exclusion criteria

The current study enrolled all patients 18 years of age or

older who underwent elective primary unilateral or bilat-

eral TEP for inguinal hernia from 1995 to 2006. Patients

who had recurrent uni- or bilateral hernia were excluded.

All data were prospectively collected and entered in a

centralized database (Qualicare; Qualidoc, Liebefeld-Bern,

Switzerland) by a data manager who worked independently

of the authors of this study. Values missing from data

sheets were obtained by the data manager. Baseline

demographic data were extracted, as well as data regarding

the following clinical outcomes: conversion rate, intraop-

erative complications, postoperative surgical complications

(e.g., wound infection, wound hematoma), general post-

operative complications (e.g., pneumonia, urinary tract

infection, pulmonary embolism), length of operation, and

postoperative length of hospital stay (LOS).

Statistical analysis

All statistical computations were performed by an experienced

Ph.D. statistician (L.R.). Outcomes were summarized using

means/median and standard deviations (for continuous vari-

ables) or proportions (for categorical variables). For continu-

ous outcomes, the mean differences between uni- and bilateral

hernia were tested using a two-sample t-test. Categorical

variables and rates were tested for differences using a chi-

square test. Multivariable-adjusted analysis was performed on

the following outcomes: intraoperative complications, post-

operative surgical complications, general postoperative com-

plications, conversion rates, postoperative LOS, and operating

times. Complications and conversion outcomes were modeled

using logistic regression. For intra- and postoperative com-

plications, the event of the univariate and multivariable anal-

ysis for each outcome was defined as the presence of one or

more complications. The duration of surgery was dichoto-

mized such that the outcome was defined as being in the upper

quartile (above the 75th percentile) of the distribution.

The postoperative LOS was modeled using a linear

regression analysis. All multivariable models were adjusted

for age, gender, and American Society of Anesthesiologists

(ASA) score. A P value of 0.05 was considered statistically

significant. All statistical tests were two-sided. All statis-

tical analyses were performed using SAS version 9.1 (SAS

Institute, Cary, NC, USA).

Results

From 1995 to 2006, the data of 6,505 patients undergoing

elective unilateral (n = 3,457) or bilateral (n = 3,048) TEP

repair for inguinal hernia were prospectively collected and

entered into the database. Most of the patients (95.4%) were

men (94.6% in the unilateral group and 96.3% in the bilateral

group). The median age at the time of the procedure was

55 years (range, 18–89 years). The median ASA score was 1

(range, 1–4). The two groups were similar in terms of average

age (unilateral, 53.6 years vs. bilateral, 54.6 years) and ASA

score (unilateral, 1.4 vs. bilateral, 1.5).

The patients undergoing bilateral TEP repair had slightly

increased rates for intraoperative complications (bilateral,

3.1% vs. unilateral, 1.9%; P = 0.002) and surgical postop-

erative complications (bilateral, 3.2% vs. unilateral, 2.3%;

P = 0.026). The duration of surgery was longer for the

patients undergoing bilateral TEP (86 min) than for those

undergoing unilateral TEP (67 min) (P \ 0.001). No signif-

icant differences between the bilateral and unilateral TEP

groups were observed in terms of postoperative LOS (2.5 vs.
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2.3 days; P = 0.196), general postoperative complications

(1.0 vs. 0.7%; P = 0.151), or conversion rates (1.1 vs. 1.0%;

P = 0.699). The respective unadjusted and risk-adjusted

comparisons of outcomes are displayed in Tables 1 and 2.

Discussion

To our knowledge, this is the first population-based anal-

ysis to compare outcomes in a prospective and consecutive

cohort of more than 6,500 patients between bilateral and

unilateral TEP. The current investigation provides com-

pelling evidence that bilateral TEP repair is associated with

a minimal increase in operating time, intraoperative com-

plications, and surgical postoperative complications and is

characterized by similarity to unilateral TEP in terms of

hospital stay, incidence of general postoperative compli-

cations, and conversion rates.

Although, observed differences with respect to intraoper-

ative complications and surgical postoperative complications

attained statistical significance in the current investigation, the

absolute differences were very small and of minor clinical

relevance. For instance, the absolute difference in terms of

intraoperative complications between unilateral (1.9%) and

bilateral (3.1%) TEP repair was only 1.2%, which is of neg-

ligible clinical relevance. Similarly, the absolute difference in

surgical postoperative complications between unilateral

(2.3%) and bilateral (3.2%) TEP repair was only 0.9%.

It must be emphasized that these very small differences

become statistically significant due to the very large sample

size and the associated high power of the study [15–17].

Indeed, the number needed to treat are 83 and 111 for

intraoperative and surgical postoperative complications in

our investigation, respectively (Table 1). This means that if

83 patients undergo bilateral endoscopic hernia repair,

there is only 1 additional intraoperative complication

compared to a series of patients undergoing unilateral

hernia repair. Similarly, if 111 patients undergo bilateral

endoscopic hernia repair, there is only 1 additional surgical

postoperative complication compared to a series of patients

undergoing unilateral hernia repair.

No significant differences in general postoperative

complications, postoperative LOS, or conversion rate were

observed. The unilateral surgery time was shorter than the

bilateral surgery time by only approximately 20 min.

These data correspond to findings from a much smaller

study reported by Lau et al. [18], in which 103 patients

undergoing bilateral TEP for inguinal hernia were pro-

spectively investigated during 3 years and compared with

an age-matched cohort of patients who underwent unilat-

eral TEP during the same period. The duration of surgery

in the study of Lau et al. [18] (unilateral, 64 min vs.

bilateral, 97 min) was comparable with that in our study.

The recovery time, mean LOS (unilateral, 1.5 days vs.

bilateral, 1.7 days), and incidence of postoperative general

complications and postoperative surgical complications did

not differ significantly between the two groups. Our current

analysis of more than 6,500 patients confirms the findings

of this much smaller study.

Table 1 Unadjusted comparison of outcomes for patients undergoing unilateral versus bilateral total extraperitoneal (TEP) inguinal hernia

repair

Variable Unilateral

TEP (n = 3,457)

n (%)

SD Bilateral

TEP (n = 3,048)

n (%)

SD P value No. needed

to treat

Intraoperative complications 65 (1.9) – 94 (3.1) – 0.002 83

Surgical postop complications 78 (2.3) – 96 (3.2) – 0.026 111

General postop complications 25 (0.7) – 29 (1.0) – 0.151 333

Conversion to open procedure 33 (1.0) – 32 (1.1) – 0.699 1,000

Postop length of stay (days) 2.3 6.4 2.5 7.0 0.196 NA

Duration of operation (min) 67 31.0 86 36.0 \0.001 NA

SD standard deviation; postop postoperative; NA not applicable

Table 2 Risk-adjusted comparison of outcomes for patients under-

going unilateral versus bilateral total extraperitoneal (TEP) inguinal

hernia repair

Variable OR LCL UCL P value

Intraoperative complications 1.66 1.20 2.29 0.002

Surgical postoperative

complications

1.38 1.02 1.86 0.0395

General postoperative

complications

1.30 0.76 2.23 0.3396

Conversion to open procedure 1.07 0.66 1.75 0.7832

Duration of operation in upper

quartile of the operation

2.77 2.46 3.11 \0.0001

Beta SE P value

Postoperative length of stay 0.2079 0.1665 0.2118

OR odds ratio; LCL lower 95% confidence limit; UCL upper 95%

confidence limit; SE standard error
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An investigation in Sweden included 380 patients with

unilateral inguinal hernia and 64 patients with bilateral

inguinal hernia who underwent surgery using either TEP or

TAPP repair [19]. No differences were observed in terms

of complications or time to full recovery between unilateral

and bilateral inguinal hernia repair. The LOS was slightly

prolonged in the bilateral group. Nevertheless, 41% of

these patients were able to leave the hospital on the same

day as the operation.

In the current analysis, no significant difference in post-

operative LOS was found between the two patient groups. The

postoperative LOS reflects both the patient’s perception of

pain and the time needed for recovery from general anesthesia.

Because there is no need for further trocar placement and

because the additional dissection of the preperitoneal space for

bilateral hernia is only marginal, the systemic impact on the

patient’s physiology is of minor relevance. This is demon-

strated by data from a series of 373 hernias in 250 patients

reported by Ahmad and Schuricht [20]. Of these 250 patients,

127 received unilateral repair and 123 had bilateral repair with

the TEP technique. The conversion rate was zero in both

groups (i.e., it was possible to complete all the operations

endoscopically). No differences between the two groups were

noted in terms of patient-reported perception of pain, post-

operative narcotic use, level of activity, or time to resumption

of work.

Although, some of the end points investigated in the study

by Ahmad and Schuricht [20] differ from those explored in our

series and although no complications were reported, this much

smaller study largely accords with our findings, with no dif-

ference in the average time to patient recovery or the average

LOS between the two groups of patients. Moreover, the slight

increase in operating time for the patients undergoing bilateral

endoscopic hernia repair was of minor clinical relevance and

well tolerated by the patients.

A very recent retrospective, single-surgeon study com-

pared the outcomes of patients undergoing simultaneous

bilateral versus unilateral TEP repair [21]. Over a period

of 6 years, 879 patients (involving 112 bilateral and

767 unilateral cases) underwent inguinal hernia repair.

Although the operating time was slightly longer for the

bilateral group, the authors found no differences in hospital

stay or postoperative complications.

Study strengths and limitations

Our study is most limited by a lack of long-term data. For

instance, we were unable to assess the incidence of hernia

recurrence, long-term pain, or degree of patient satisfaction

with bilateral versus unilateral TEP repair. Additionally,

although the SALTS dataset provides information on

whether patients experienced complications or not, the

grading of the complications cannot be ascertained.

Finally, the current analysis investigated only one method

for inguinal hernia repair. Further research comparing the

outcomes of different inguinal hernia repair methods (e.g.,

TAPP vs. TEP) in large prospective cohorts would be of

great interest.

The current study has a number of strengths. First, the

large sample size conferred a high degree of statistical

power for detecting clinically relevant differences. Second,

the data, all gathered prospectively and queried for

incomplete values, were very complete. Third and finally,

although we examined only patients treated in Switzerland,

we believe the results of this population-based study can be

extrapolated to other countries with high standards of

laparoscopic surgical technique.

This study represents the first population-based analysis to

compare different outcomes in a large prospective cohort of

patients undergoing unilateral versus bilateral TEP. Although,

the intraoperative complications and the surgical postopera-

tive complications were statistically higher among the patients

undergoing bilateral TEP repair (due to the large sample size

and high statistical power), the absolute differences were of

minor clinical relevance. The slight increase in complications

was counterbalanced by the avoidance of all the potential

problems, inconveniences, and costs of two hospital stays and

two operations, each time with the patient under general

anesthesia. Bilateral TEP is associated with a minimal

increase in operating time, intraoperative and postoperative

surgical complications, and is characterized by similar length

of hospital stay, rate of general postoperative complications,

and conversion rates compared with unilateral TEP. For

patients with bilateral inguinal hernia, an endoscopic

approach using the TEP technique represents an excellent

therapeutic option that can be performed with outcomes

similar to those seen with unilateral endoscopic hernia repair.
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