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Single incision laparoscopic totally extraperitoneal
hernioplasty: lessons learned from 1,231 procedures
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Purpose: Although there are many articles about single incision laparoscopic (SIL) hernioplasty, a large-scale study or
article about its long-term outcome has not been reported yet. The aim of this study is to assess short- and long-term
outcomes of SIL totally extraperitoneal (TEP) hernia repair with large number of cases.

Methods: A prospectively collected database containing details of 1,231 procedures in 1,129 consecutive patients who
underwent SIL-TEP hernia repair between June 2010 and December 2017 at a single institution was retrospectively
analyzed. SIL-TEP hernia repair was performed using a glove single port device and standard laparoscopic instruments.
Recurrence rate of SIL-TEP hernia repair was analyzed by a telephone questionnaire.

Results: Among 1,129 patients, 1,027 (91.0%) had unilateral hernia and 102 (9.0%) had bilateral hernia. There were 12 (1.1%)
conversions to single or 3 ports laparoscopic transabdominal preperitoneal hernioplasty or Lichtenstein repair. Mean
operative time was 40.3 minutes for unilateral hernia and 61.6 minutes for bilateral hernia. Intraoperative complication
rate was 21.8%. Most intraoperative complications were peritoneum or sac tearing (20.1%). Postoperative complications
occurred in 97 (8.6%) cases, most of which were minor morbidity except for 1 mesh infection. Five-year recurrence rate
was 4%.

Conclusion: SIL-TEP hernia repair is safe and technically feasible with acceptable short- and long-term outcomes. Large-
scale randomized controlled trials comparing SIL-TEP hernia repair with conventional laparoscopic TEP are needed to

confirm these results.
[Ann Surg Treat Res 2021;100(1):47-53]
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INTRODUCTION

Tension-free hernioplasty with mesh has become the
gold standard procedure for inguinal hernia repair. Many
advances have been made in the field of hernia surgery [1].
With advancement in laparoscopic inguinal hernia repair, less
pain and faster recovery than before are now possible [23].
Most importantly, laparoscopic surgery has made it feasible to
use a posterior approach with minimally invasive methods.
The advantage of the posterior approach is that it enables

more accurate identification of the hernia and placement of
a larger mesh in more stable position to cover enough of the
myopectineal orifice than the anterior approach.

Single incision laparoscopic (SIL) totally extraperitoneal (TEP)
hernia repair can provide potential benefits of faster recovery,
less pain, and better cosmetic outcome than conventional
laparoscopic (CL) TEP hernia repair while maintaining
advantages of posterior approach in inguinal hernia repair.
Because of these potential advantages, there have been several
reports on SIL surgery (SILS) approach in hernia surgery,

Received July 23, 2020, Revised August 27, 2020,
Accepted October 9, 2020

Corresponding Author: Ji Hoon Kim

Department of Surgery, Incheon St. Mary's Hospital, College of
Medicine, The Catholic University of Korea, 56 Dongsu-ro, Bupyeong-gu,
Incheon 21431, Korea

Tel: +82-32-280-5609, Fax: +82-32-280-5988

E-mail: samryong@catholic.ackr

ORCID: https://orcid.org/0000-0002-3093-1805

Copyright (©) 2021, the Korean Surgical Society

(€O Annals of Surgical Treatment and Research is an Open Access Journal. All
articles are distributed under the terms of the Creative Commons Attribution Non-
Commercial License (http://creativecommons.org/licenses/by-nc/4.0/) which
permits unrestricted non-commercial use, distribution, and reproduction in any
medium, provided the original work is properly cited.

Annals of Surgical Treatment and Research

47


mailto:samryong@catholic.ac.kr

48

Annals of Surgical Treatment and Research 2021;100(1):47-53

showing that it has similar short-term outcome to conventional
laparoscopic approach. However, most reports have limited
number of cases [4]. In addition, long-term outcome of SIL-TEP
hernia repair has not been reported yet.

Therefore, the objective of this study was to determine the
safety and feasibility of SIL-TEP hernia repair using a large
number of cases and assess its short- and long-term outcomes.

METHODS

A prospectively collected database containing details of
1,231 procedures in 1,129 consecutive patients who underwent
SIL-TEP hernia repair between June 2010 and December 2017
at Incheon St. Mary's Hospital affiliated with The Catholic
University of Korea was retrospectively analyzed. All patients
with inguinal hernia who were admitted to our institute
were considered for laparoscopic TEP hernia repair. Exclusion
criteria were as follows: (1) patients under 20 years of age, (2)
emergent situation such as acutely bowel incarcerated hernia, (3)
previous retroperitoneal surgery such as recurrent hernia after
laparoscopic hernia repair or prostatectomy, and (4) patients
with compromised cardiopulmonary function. For these cases,
open hernia repair was performed under local anesthesia. All
operations were performed by a single experienced laparoscopic
surgeon (KJH) or junior surgeons under supervision of KJH.
During the study period, all TEP hernia repairs were performed
with a SIL surgery. Postoperatively, patients visited the
outpatient department between postoperative day 7 and day 10.
If there was no morbidity, treatment was terminated. However,
patients with complications had to revisit the outpatient
department until the morbidity was resolved.

Ligated hernia (indirect) sac

From July 2018 to September 2018, a telephone questionnaire
was attempted to 1,129 patients. Patients were asked the
following questions: (1) "Do you have any protrusions in your
inguinal area during activity or when you apply abdominal
pressure?” and (2) "If so, how long has it been since the
operation?” Patients with suspected recurrence at the time of
the question were asked to visit the hospital.

All surgeries were performed after obtaining informed
consent from patients. This study was approved by
Institutional Review Board of Incheon St. Mary's Hospital (No.
OCI9RESI0125).

Surgical techniques
Several skin incisions were used during the early period

of this study. In 30 early cases, we used oblique incision to
hernia site. After then, we used midline incision, beginning
from the deepest part of the umbilicus and extending 05-1.5
cm from the umbilicus. But after early 250 cases, almost all
patients underwent totally intraumbilical incision because of
cosmetic effect (Fig, 1A). The subcutaneous layer of hernia site
was dissected down to the anterior rectus sheath and incised
transversely. After pulling the rectus muscle laterally, home-
made glove single port device was inserted in front of the
posterior rectus sheath. A 5 mm rigid 30° laparoscope was used.
A preperitoneal dissection was performed using spreading-out
technique from umbilicus with conventional instruments (Fig.
1B). After completion of preperitoneal dissection, sac isolation
(Fig. 1C) and reduction or amputation were performed. And
then, parietalization (Fig. 1D) and mesh positioning were
performed. In terms of management of hernia sac, high ligation
was performed for most indirect hernias regardless of sac

Fig. 1. Procedures for single
incision laparoscopic totally
extraperitoneal hernia repair.
(A) Totally intraumbilical
skin incision and dissection
of subcutaneous tissue. (B)
Preperitoneal dissection with
conventional instruments. (C)
Procedures for sac isolation. (D)
Procedures for parietalization.
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amputation. For direct, femoral, or obturator hernia, we did
not perform high ligation of sac. For such cases, only reduction
was performed. Initially, several types of mesh were used.
However, 15 by 10 cm lightweight polypropylene mesh was
used for most cases. Two tacks were used. One was placed in
Cooper's ligament and the other was placed in the anterolateral
abdominal wall. The anterior rectus sheath was closed with
continuous 2-0 vicryl sutures. The skin incision was closed with
subcuticular sutures.

Statistical analysis
Statistical analysis was performed with R Statistical software

ver. 4.0.0 (Foundation for Statistical Computing, Vienna,
Austria). Statistical analyses between the 2 groups were by the
independent t-test, chi-square test, and Fisher exact test. The
P-values of <0.05 were considered to be statistically significant.

RESULTS

Patient demographics and hernia characteristics are
summarized in Table 1. A total of 1,231 hernias (1,027 unilateral
hernias and 102 bilateral hernias) in 1,129 patients were
repaired during the study period. Of these 1,129 patients, 996
were males and 133 were females. Their average age was 55.3
years. Their mean body mass index was 235 kg/m’. There were
5 types of hernia identified during the operation; indirect,
direct, femoral, obturator, and parainguinal. Parainguinal
hernia was defined as unusual case that did not fit the

Table 1. Patient demographics and hernia characteristics

Variable Data

No. of patients 1,129 (100)
Sex

Male 996 (88.2)

Female 133 (11.8)
Age (yr) 55.3 +15.7
Body mass index (kg/m’) 23.5+2.9
Site of hernias

Right 599 (53.1)

Left 428 (37.9)

Both 102 (9.0)
Main type of hernias”

Indirect 892 (72.5)

Direct 299 (24.3)

Femoral 31 (2.5)

Parainguinal 9(0.7)

Combined hernia 42 (3.7)
Primary or recurrent hernias”

Primary 1,168 (94.9)

Recurrent 63 (5.1)

Values are presented as number (%) or mean =+ standard deviation.
1,231 procedures.

definition of the remaining 4 hernias. Combined hernia was
defined as any combination of 5 types of hernia. There were 42
combined hernias (3.7%). There was no solitary obturator hernia
in this study. Therefore, there were 4 main hernia types in the
present study, with indirect hernia being the most common
type (72.5%). There were 63 recurrent hernias (5.1%).

The mean operative time was 40.3 minutes for unilateral
hernia and 61.6 minutes for bilateral hernia (Table 2). There
were 12 cases of conversion. Six cases were converted to
laparoscopic transabdominal preperitoneal (TAPP) hernia
repair (4 conventional TAPP and 2 SILS-TAPP) and 6 cases were
converted to open hernia repair. The reason for conversion was
instability of operation field in case of omental incarceration
followed by large sac tearing for all cases. Intraoperative
complication was defined as any unintended event that
affected operative procedures. A total of 250 intraoperative
complications occurred in 246 patients. The intraoperative

Table 2. Operative data

Variable Data
Operation time (min)
Unilateral (1,027 patients) 40.3 = 16.1
Bilateral (102 patients) 61.6 +17.6
Conversion (1,231 procedures) 12 (1.1)
Intraoperative complicationa) (1,129 patients) 246 (21.8)
Major bleeding 0(0)
Bowel injury 0(0)
Ductus deferens injury 1(0.1)
Bladder injury 1(0.1)
Internal spermatic vessel injury 2(0.2)
Minor bleeding 19 (1.7)
Peritoneum or sac tearing 227 (20.1)

Values are presented as mean = standard deviation or number (%).
9250 events in 246 patients.

Table 3. Short-term results

Variable Data
Postoperative complication‘“) (1,129 patients) 97 (8.6)
Mesh infection 1(0.1)
Wound infection 4(0.4)
Urinary retention 28 (2.5)
Hematoma 12 (1.1)
Seroma 54 (4.8)
Postoperative hospital day 1.3+0.8
Visual analogue scale score
6 hr 22+1.0
12 hr 1.9+0.8
24 hr 1.8+0.8
7-10 day 0.3+0.6

Values are presented as number (%) or mean =+ standard deviation.
99 events in 97 patients.
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Table 4. Comparison between non-recurrent and recurrent cases

Variable Non-recurrence group (n = 631) Recurrence group (n = 28) P-value
Age (yr) 54.9+15.9 58.1 +15.7 0.300
Sex (male:female) 561 (89.0):70 (11) 28 (100):0 (0) 0.062"
Body mass index (kg/mz) 23.6+2.8 239+2.6 0.503
Direct hernia (in unilateral hernia) 109/571 (19.1) 3/23 (13.0) 0.469
Recurrent hernia 33 (5.2) 4(14.3) 0.065"
Operative time 42.0+17.3 47.8 +30.3 0.326
Intraoperative complications 142 (22.5) 2(7.1) 0.061?
Conversion 8(1.3) 1(3.6) 0.325"
Supervision case 42 (6.7) 0(0) 0.247%
Morbidity 50 (7.9) 5(17.9) 0.075"

Values are presented as mean =+ standard deviation or number (%).
“Analyzed by Fisher exact test.
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Fig. 2. Recurrence rate.

complication rate was 21.8%. The majority (227 of 250, 90.8%)
of intraoperative complications were unintentional tearing of
peritoneum or hernia sac. In the case of large tearing, repair
was done using a clip or suture. In the case of small tearing,
no action was taken. Minor bleeding such as bleeding from
branches of inferior epigastric vessels or vessels on pubic bone
requiring clipping or compression occurred in 19 patients.
There was no major bleeding due to injury of external iliac or
main inferior epigastric vessels that required blood transfusion.
There was no bowel injury either. An inadvertent transection of
vas deferens during hernia sac dissection occurred in a 62-year-
old patient. The transected vas deferens was ligated by prior
consent. There was 1 bladder injury, for which suture repair was
performed during surgery. No morbidity occurred. There were
2 cases of a complete transection of internal spermatic vessels
without ischemic orchitis.

The postoperative complication rate was 8.6% (Table 3). All
morbidities (except one mesh infection) were resolved without
surgical intervention. In case of mesh infection, the patient was
transferred to another hospital according to his will. There were

Recurrence (events)

100 200 300 400 500 600 700 800 900 1,000
No. of cases

Fig. 3. Recurrence according to the number of cases.

4 superficial incisional surgical site infections on umbilicus.
They were solved by dressing in the outpatient department.
All urinary retention occurred immediately after surgery.
There was no long-term bladder dysfunction. In case of seroma
and hematoma, percutaneous aspiration was performed by
surgeon's judgment. Postoperative pain scores at 24 hours and
at 7-10 days were 1.8 and 0.3, respectively.

Fig. 2 shows recurrence rate. Of 1,129 patients, 22 revisited
the outpatient department voluntarily because of recurrence.
Telephone call was attempted for the remaining 1,107 patients.
Telephone questionnaires could only be made for 636 patients
(575%). Six additional recurred patients were found from the
telephone questionnaire. However, despite of our request, none
of these 6 patients visited the hospital. We considered these 6
patients to have recurrence in this study. Thus, there were 28
recurrences among 658 patients. The median follow-up duration
was 42 months. The 5-year recurrence rate was 4%.

There was no significant difference in hernia characteristics
and operative outcomes between non-recurrence (n = 631)
and recurrence (n = 28) groups (Table 4). The rate of direct
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hernia did not differ (19.1% vs. 13.0%, P = 0.469) between the 2
groups either. There was a tendency for more recurrent hernia
in the recurrence group (14.3% vs. 5.2%, P = 0.065). However,
the difference between the 2 groups was not statistically
significant. There was no recurrence in any of 42 supervision
cases. In terms of recurrence rate according to the number of
procedures, recurrence did not show a tendency to decrease
with increasing number of procedures (Fig. 3).

DISCUSSION

Many types of hernia surgery have been developed by
many surgeons over the last century. However, many of these
techniques are no longer well-practiced. The main reason
was due to their high recurrence rate. SIL-TEP hernia repair
is a surgical method relatively recently developed for hernias.
Although many studies have reported short-term results of SIL-
TEP hernia repair, its long-term results have not been reported
yet. Thus, the present study is meaningful in that it is the first
study to report long-term outcomes of SIL-TEP hernia repair.

In addition, it is necessary to prove that SIL-TEP hernia repair
is not inferior to previous procedures before revealing merits
of this new technique. However, this study did not compare
short-term and long-term outcomes between SIL-TEP and CL-
TEP hernia repair. Thus, it could not directly prove that SIL-TEP
hernia repair is not inferior to CL-TEP hernia repair. However,
this is the largest scale study on SIL-TEP hernia repair up to
date. Results of this study could be compared with results of
already published study on CL-TEP hernia repair. Therefore,
this study can be used as an evidence for future randomized
controlled studies.

First, safety and short-term outcome of SIL-TEP hernia
repair can be identified through intraoperative complication
and postoperative morbidity. In terms of safety, intraoperative
complication rate was 21.8% in this study. Most complications
were peritoneum or sac tearing and minor bleeding that did
not result in postoperative morbidity. The peritoneum or sac
tearing rate has been reported to be 10%—47% in the previous
study about CL-TEP hernia repair [5-7]. The peritoneum and
sac tearing rate of SIL-TEP hernia repair was 20.1% in this
study. It is considered to be not high compared to the CL-TEP
hernia repair. In this study, minor bleeding risk was 1.7% as
compared to 2.75% in other studies for CL-TEP hernia repair,
it is considered comparable result [5]. The rate of inferior
epigastric vessel injury has been reported from 0.3% to 0.6%,
but in this study, there was no inferior epigastric vessel injury
[5,8-10]. Major intraoperative complications that could result in
postoperative morbidity occurred in only 4 patients (0.3%). Such
rate was lower compared to that in other studies (1%-2.5%) [8,11].

In this study, conversion rate was 1.1%, comparable to the
conversion rate in previous studies (0.4%-1.8%) [8,11,12].

However, the reason for conversion might be more important
than conversion rate itself. All conversion cases were not due to
major intraoperative complications in the present study, but due
to difficult and complicated hernias. If the procedure did not go
well but surgeons could convert it to other procedures flexibly,
it would mean that the procedure was safe. A home-made single
port was used in this study. Such home-made single port can be
easily converted to 3-port TEP or 3-port TAPP.

In terms of short-term outcome, the postoperative
complication rate was 8.6%. However, most cases were minor
complications. Morbidity that needed reoperation occurred
in only 1 case (0.1%) of mesh infection, similar to results of
other studies [13]. Previous studies about CL-TEP hernia repair
have reported that the morbidity rate was 0.64%-16.6%, it is
believed that the morbidity rate of this study was comparable
[89,13]. It has been reported 8%-22% for seroma and hematoma
in previous studies about CL-TEP hernia repair [59,10,14,15]
and 59% in this study. In terms of urinary retention, previous
studies about CL-TEP hernia repair have reported 0.2%-22%
[59,10,12] and 2.5% in this study. In terms of postoperative
pain, the visual analogue scale score was 1.8 at 24 hours
postoperatively, similar to other studies about CL-TEP hernia
repair [16].

In terms of long-term outcomes, the 5-year recurrence rate
was 4% in this study. Recently, there have been 2 reports
showing that the use of heavyweight mesh in CL-TEP hernia
repair is better for recurrence than lightweight mesh [17,18].
However, our study was performed before the publication of
these studies, lightweight meshes were used in most cases
during the study period. Recurrence rates using lightweight
mesh were 3.8% and 4% in these 2 reported studies, similar
to the recurrence rate (4%) in the present study. However, the
recurrence rate in the present study was slightly higher than
that reported in previous studies about CL-TEP hernia repair
[8,11,19].

This study has some limitations. First, it was not a planned
prospective trial, 470 of 1,106 patients (42.5%) were unable to
answer telephone questionnaire. Since most recurrent patients
(22 of 28) voluntarily visited the hospital before the telephone
questionnaire and only 6 patients were diagnosed with
recurrence by telephone questionnaire (0.94%), the possibility
of finding additional recurrence among unconnected people
would be 4.4 people arithmetically. If telephone questionnaire
was available for all patients, the actual recurrence rate could
have fallen by as much as 2.7%. Thus, the actual recurrence
rate might be lower. Although patients reported having
recurrence over the telephone had subjective symptoms, they
were not diagnosed by surgeon's examination. There might
be bias because it is a subjective statement of patient. Another
limitation of this study was that there might be error in
recurrence rate. However, this study is meaningful as it is the
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first study to report recurrence rate of SIL-TEP hernia repair
using a large number of cases.

Factors affecting recurrence include the type of procedure,
the type of hernia, and the size of hernia defect. In this study,
direct hernia and recurrent hernia were analyzed as possible
risk factors for recurrence. They failed to show significant
effect. Another limitation of this study was that defect size of
hernia was not measured. It might act as a bias in this study.

In addition, this study showed that SIL-TEP hernia repair
could be safely performed by surgical trainees and surgeons
during learning period in term of recurrence. There was no
recurrence in 42 cases of surgical trainees under supervision.
When the recurrence rate was evaluated by the increase by
experience, the recurrence rate did not increase in initial
period. The single experienced laparoscopic surgeon (KJH)
whose experience includes over 100 cases of CL-TEP hernia
repair and more than 70 cases of single port laparoscopic
appendectomy before starting first SIL-TEP hernia repair.

In summary, this study has the following limitations. First, it
was retrospective study. Second, there was bias in the analysis
of the long-term outcome, Third, SIL-TEP hernia repair was not
directly compared to CL-TEP hernia repair.

In conclusion, SIL-TEP hernia repair is a safe and feasible
procedure with acceptable short- and long-term outcomes. Thus,
it might be a good option for hernia repair. However, large-scale

randomized controlled trials comparing SIL-TEP hernia repair
with CL-TEP hernia repair are needed to confirm these results.
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