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A large-cohort comparison between single incision laparoscopic
cholecystectomy and conventional laparoscopic cholecystectomy
from a single center; 2080 cases
Ye-Ji Lee, Ju Ik Moon, In-Seok Choi, Sang-Eok Lee, Nak-Song Sung,
Seong-Wook Kwon, Dae-Sung Yoon, Won-Jun Choi, and Si-Min Park
Department of Surgery, Konyang University Hospital, Daejeon, Korea
Backgrounds/Aims: This study was conducted to verify and compare the safety and feasibility of single incision laparoscopic cholecystectomy (SILC) and conventional laparoscopic cholecystectomy (CLC). Methods: A total of 2,080 patients underwent laparoscopic cholecystectomy in a single center, Konyang University Hospital, between 2010 and
2016. We retrospectively compared the demographics, perioperative outcome, and postoperative complication results
between the CLC and SILC groups. Results: Among the 2,080 patients who underwent laparoscopic cholecystectomy,
1,080 had CLC and 1,000 had SILC. When retrospectively reviewed, the SILC group had significantly higher percentages of patients who were aged under 80 years, who were women, and had the American Society of Anesthesiologist
score of lower than 3 points compared to those of the CLC group. Furthermore, the CLC group had a higher percentage
of patients with acute cholecystitis or empyema, whereas the SILC group had a higher percentage of patients with
chronic cholecystitis. Preoperative percutaneous transhepatic gallbladder drainage insertion or H-vac insertion was
more frequently conducted, bleeding loss was more common, and hospital stay was longer in the CLC group.
Postoperative complications such as wound infection, biloma, bile duct injury, and duodenal perforation were not significantly different between the two groups. Conclusions: In conclusion, if performed after preoperative patient selection
such as in younger and female patients with no abdominal operation history at the time of benign gallbladder surgery,
SILC can be considered feasible and safe without additional complications when compared with CLC. (Ann
Hepatobiliary Pancreat Surg 2018;22:367-373)
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INTRODUCTION

the conventional 4-port surgery that used one instrument
per port, this is a multiport method using a transumbilical

Laparoscopic cholecystectomy is a minimally invasive

trocar. Since then, interest in SILC has increased among

surgery for the treatment of benign gallbladder disease

many surgeons, and various attempts have been made.4-9

compared to the open cholecystectomy and has been es-

However, even though the feasibility and safety of SILC

tablished as a gold standard because of its advantages

have been demonstrated in many studies comparing SILC

such as less postoperative pain, better cosmetics, and

and CLC,10-13 the feasibility and safety of SILC compared

1,2

shorter length of hospital stay.

Subsequently, a mini-

to CLC remains controversial because no clear indications

mally invasive surgery has emerged, and many attempts

or standard methods have been established due to the

have been made to reduce the number of ports and in-

technical difficulty of SILC. In the midst of this con-

cision size following the trend of Natural Orifice

troversy, our center has developed and implemented a

Transluminal Endoscopy Surgery (NOTES). Then, in

procedure called the Konyang Standard Method (KSM) as

1997, single incision laparoscopic cholecystectomy (SI-

a surgical technique for SILC since 2010,

3

LC) was first performed by Navarra et al. Compared to

14

and KSM has

been consistently progressed. Therefore, this study aimed
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to verify the feasibility and safety of SILC by retro-

and dissection. Since 2010 when the SILC was first at-

spectively comparing the perioperative outcomes and

tempted in our center, the technique has evolved through

postoperative complications between the CLC and SILC

increased operator skills and accumulated experiences into

performed using KSM with evolution developed in our

the modified KSM, which has improved Carlot’s triangle

center for a large group of 2,080 patients who underwent

visualization by adding a snake retractor to compensate

laparoscopic cholecystectomy in the Konyang University

for the limitations of the existing KSM. Thesis about

Hospital.

KSM with evolution is recorded by Kim MK et al.

16

in

Annals of Surgical Treatment and Research.

MATERIALS AND METHODS
Patients
A total of 2,080 patients who underwent laparoscopic
cholecystectomy at Konyang University Hospital between
March 2010 and December 2016 were divided into two
groups: those who underwent CLC and those who underwent SILC (Fig. 1). Then, the patient characteristics, perioperative outcomes, and postoperative complications of
these two groups were retrospectively compared and
analyzed. The patient characteristics included age, sex,
body mass index (BMI), history of previous abdominal
surgery, and the American Society of Anesthesiologist
(ASA) score. The perioperative outcomes included preoperative PTGBD insertion, operation time, bleeding loss,
H-vac insertion, hospital stay, and pathology. Postoperative complications included wound infection, biloma, intra-abdominal abscess, bile duct injury, incisional hernia,
duodenal perforation, small bowel injury, and mortality
based on the Clavien-Dindo Classification.15
Surgical methods
CLC was performed using the conventional 3-port
method including the umbilicus. For the basic procedure
of SILC, the KSM was used, which had been published
by our center in the Annals of Surgical Treatment and
Research in 2014.14 The KSM is a 3-channel method using hand-made ports composed of a 10-mm-sized ALEXIS wound retractor and 7-sized sterile gloves, with laparoscopic instruments inserted in the glove fingertips,
which allows basic traction, dissection, isolation, ligation,

Statistical analysis
Continuous variables were analyzed using Student’s
t-test, and categorical data were analyzed using the
chi-square test or Fisher’s exact test. p-values of ＜0.05
were considered statistically significant. Statistical analysis was performed using PASW Statistics ver. 18.0 (SPSS
Inc., Chicago, IL, USA).

RESULTS
Perioperative clinical and demographic
characteristics
The average age of patients who underwent laparoscopic cholecystectomy at the Konyang University Hospital between March 2010 and December 2016 is
56.7±16.0 years. When comparing the average age between the two groups, the SILC group was significantly
younger than the CLC group (51.9±14.6 vs. 61.2±16.0, p
＜0.001). Among the patients in the CLC group, 88.9%
were under 80 years of age, and among the patients in
the SILC group, 98.1% were under 80 years of age. Thus,
patients younger than 80 years of age were significantly
more likely to receive SILC than CLC (p＜0.001).
Furthermore, in case of female patients, 519 patients underwent CLC and 546 patients underwent SILC. Thus, the
percentage of female patients who underwent SILC was
statistically significantly higher than those who underwent
CLC (48.1% vs. 54.6%, p=0.003). The percentage of patients with upper abdominal operation history was significantly higher in the CLC group with 23 patients

Fig. 1. Flow chart showing the
patient selection process.
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(2.3%) in the SILC group and 343 patients (31.8%) in the
CLC group (p＜0.001). When the ASA score was compared, SILC group received a score lower than three
points, which were significantly higher than those in the
CLC group (92.3% vs. 71.1%, p＜0.001) (Table 1).

Operative outcomes and postoperative
pathologic findings
The cases of preoperative PTGBD insertion were 474
out of the 2,080 patients (22.8%), and among them, 355
underwent CLC and 119 underwent SILC. Thus, the number of patients was significantly lower in the SILC than
the CLC group (32.9% vs. 11.9%, p＜0.001). Compared
to the CLC group, the operation time was significantly
shorter (56.4±26.5 min vs. 53.7±19.1 min, p=0.009) and
the blood loss was also significantly less (26.5±51.0 ml
vs. 17.5±35.5 ml, p＜0.001) in the SILC group.
Furthermore, the cases of H-vac drain insertion in the
SILC group was significantly lower (14.9% vs. 1.9%, p
＜0.001), and the length of hospital stay was significantly
shorter in the SILC group (3.5±3.5 days vs. 2.7±2.1 days,
p＜0.001). The postoperative pathologic findings showed
that acute cholecystitis and empyema were significantly
more frequent in the CLC group (24.1% vs. 13.7%, p
＜0.001) (Table 2).
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Postoperative complications
All complications were classified based on the
15
Clavien-Dindo Classification by Grade I–V. When the
two groups were compared, the total cases of reported
postoperative complications were 41 cases (3.8%) in the
CLC group and 31 cases (3.1%) in the SILC group; thus,
no significant difference was observed (p=0.251). The
most common complications in both SILC and CLC
groups were wound infections in the umbilicus (grade 1),
with 16 cases (1.5%) in the CLC group and 12 cases
(1.2%) in the SILC group; thus, no significant difference
was observed (p=0.447). The cases of biloma (grade 2)
were 8 cases (0.7%) in the CLC group and 3 cases (0.3%)
in the SILC group (p=0.111). The cases of grade 3 complications in the SILC group included bile duct injury was
2 cases, incisional hernia was 3 cases, duodenal perforation was 1 case, and small bowel injury was 1 case. The
postoperative complications in the SILC group were not
statistically significantly more frequent than those in the
CLC group (p=0.121, p=0.728, p=0.481, p=0.481) (Table 3).

DISCUSSION
Since the first performance of laparoscopic cholecystectomy in 1985, it has been established as a gold

Table 1. Epidemiological characteristics data of conventional laparoscopic cholecystectomy (CLC) versus single incision laparoscopic cholecystectomy (SILC) groups
Variable
Age (year)
＜80
≥80
Sex
Male
Female
2
BMI (kg/m )
＜30
≥30
Abdominal operation history
Upper
Lower
ASA score
＜3
≥3

Total
(n=2080)

CLC
(n=1080, 51.9%)

SILC
(n=1000, 48.1%)

p-value

56.7±16.0

61.2±16.0

51.9±14.6

＜0.001

1941 (93.3)
139 (6.7)

960 (88.9)
120 (11.1)

981 (98.1)
19 (1.9)

＜0.001

1015 (48.8)
1065 (51.2)
24.8±3.6
1906 (91.6)
174 (8.4)

561 (51.9)
519 (48.1)
24.9±3.8
982 (90.9)
98 (9.1)

454 (45.4)
546 (54.6)
24.7±3.5
924 (92.4)
76 (7.6)

0.003

366 (17.6)
372 (17.9)

343 (31.8)
149 (13.8)

23 (2.3)
223 (22.3)

＜0.001

1691 (81.3)
389 (18.7)

768 (71.1)
312 (28.9)

923 (92.3)
77 (7.7)

＜0.001

0.250
0.235

Values are presented as mean±standard deviation or number (%)
CLC, conventional laparoscopic cholecystectomy; SILC, single incision laparoscopic cholecystectomy; BMI, body mass index;
ASA, American society of anesthesiologists classification
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Table 2. Operative outcomes and postoperative pathologic findings in conventional laparoscopic cholecystectomy (CLC) versus
single incision laparoscopic cholecystectomy (SILC) groups
Total
(n=2080)

CLC
(n=1080, 51.9%)

SILC
(n=1000, 48.1%)

474 (22.8)
55.1±23.3
22.2±44.4
180 (8.7)
3.1±2.9

355 (32.9)
56.4±26.5
26.5±51.0
161 (14.9)
3.5±3.5

119 (11.9)
53.7±19.1
17.5±35.5
19 (1.9)
2.7±2.1

＜0.001
0.009
＜0.001
＜0.001
＜0.001

397 (19.1)
1683 (80.9)

260 (24.1)
820 (75.9)

137 (13.7)
863 (86.3)

＜0.001

Variable
Preoperative PTGBD
Operation time (min)
Blood loss (ml)
Hemovac insertion
Hospital day (day)
Pathology
Acute and empyema
Chronic and others

p-value

Values are presented as mean±standard deviation or number (%)
CLC, conventional laparoscopic cholecystectomy; SILC, single incision laparoscopic cholecystectomy; PTGBD, percutaneous
transhepatic gallbladder drainage

Table 3. Postoperative complications in conventional laparoscopic cholecystectomy (CLC) versus single incision laparoscopic cholecystectomy (SILC) groups
CLC
(n=1080,
51.9%)

Variable
Grade*
I
Wound infection
II
Biloma
IIIa
Wound abscess
Intra-abdominal abscess
IIIb
Bile duct injury
Incisional hernia
Duodenal perforation
Small bowel injury
IV
V
Total

SILC
(n=1000,
48.1%)

p-value

invasiveness. However, due to surgeon’s technical difficulty, whether SILC will be more effective in gallbladder
surgery than the existing CLC remains controversial.
However, whether SILC is more beneficial than conventional CLC in gallbladder surgery due to the operator’s
skills and technical difficulty of SILC also remains
controversial. Therefore, many studies on the feasibility

16 (1.5)

12 (1.2)

0.447

8 (0.7)

3 (0.3)

0.111

4 (0.4)
5 (0.5)

5 (0.5)
4 (0.4)

0.526
1.000

a large group of patients (over 2,000) in one center, which

(0.2)
(0.3)
(0.1)
(0.1)

0.121
0.728
0.481
0.481

SILC is a single-incision multi-port method using the

(3.1)

0.251

and safety of SILC are actively conducted along with the
5-9

3 (0.3)
5 (0.5)
0
0
0
0
41 (3.8)

2
3
1
1
0
0
31

research on surgical instruments and technical methods.

Our study is significant because it compared and analyzed
is much larger than the scales of previous studies.
umbilicus instead of using three or four ports as with the
conventional method, and many surgeons have been actively trying out and publishing proprietary surgical techniques to perform a more stable operation using the exist-

Values are presented as number (%)
*Grade by Clavien-Dindo Classification
CLC, conventional laparoscopic cholecystectomy; SILC, single incision laparoscopic cholecystectomy

ing instruments.

12

Our center also has independently de-

veloped and used the KSM since 2010 and has improved
the technique while complementing various limitations
and published results.14 Many surgeons are having difficulties with the visualization of the Calot’s triangle when

standard method for gallbladder surgery, owing to its ad-

performing SILC, and our center solved this problem

vantages such as cosmetically less surgical wounds, less

through liver traction by adding a snake retractor. At first,

postoperative pain, and shorter recovery period compared

we used a self-made glove port, but have commercialized

1,2

to open cholecystectomy.

The conventional laparoscopic

cholecystectomy has used a total of three or four ports

it later, and now we are using it as a representative surgi16

cal technique.

for insertion including the umbilicus. However, recently,

The most common postoperative complication among

surgeons are actively attempting the SILC as they have

the 2,080 patients who underwent laparoscopic chol-

researched new instruments and methods to reduce un-

ecystectomy in our center was wound infection (SILC

necessary port insertions following the trend of minimal

1.2%, CLC 1.5%), followed by biloma (CLC 0.7%, SILC
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0.3%), bile duct injury (CLC 0.3%, SILC 0.2%), and inci-

than SILC. In other words, SILC should be performed by

sional hernia (CLC 0.5%, SILC 0.3%). Duodenal perfo-

patient selection based on the degree of inflammation of

ration occurred in only one patient who underwent SILC,

the gallbladder.

and mortality was 0% in all patients. All these post-

When the SILC and CLC groups are retrospectively an-

operative complications did not show statistically sig-

alyzed, patients who underwent SILC in our center were

nificant differences in both SILC and CLC groups. Bile

younger, included a higher percentage of women, and had

duct injury is usually caused by lack of confirmation of

more cases of chronic cholecystitis than acute chol-

local anatomy and technical error. Compared to the cur-

ecystitis or empyema in the postoperative gallbladder

rent mean bile duct injury rate after SILC that is reported

pathology. Patients who had upper abdominal surgical his-

17

as 0.7%, rate of bile duct injury after SILC in our center

tory prior to surgery or who underwent PTGBD insertion

were lower (0.2%). This result is likely to be attributed

were more likely to undergo CLC than SILC, and acute

to the surgeon's surgical experience with SILC and to the

cholecystitis and empyema were more frequently observed

use of a snake retractor as an operative method for better

in the postoperative pathology. This finding suggests that

exposure of the carlot’s triangle. Furthermore, another

patients who have good morphology, female patients who

study reported that the incisional hernia rate after SILC

may highly regard cosmetics, and patients who do not

was 8% and argued that we need to select patients who

have severe inflammation were mainly selected for SILC

are younger and not obese to reduce this risk.18 In the ini-

in our center. In fact, patients with abdominal surgical his-

tial period with SILC in our center, 2 cases of incisional

tory may have severe adhesion in their abdomen and a

hernia had occurred, but since then, with careful suture

high bleeding risk when they undergo SILC, which re-

after surely exfoliate the skin from the fascia, the rate of

quires many techniques, and as a result, the operation time

incisional

reduced.

may become longer. Therefore, CLC may be preferred

Compared to this study, the incisional hernia rate in our

over SILC or additional port insertion may be inevitable

center was very low at 0.3% for SILC and 0.5% for CLC,

during SILC. Sato N. et al. argued that the factors that

and no significant difference was observed between them.

may require additional port insertion during SILC were

SILC requires surgeon’s skills because several conven-

gender, prior history of upper abdominal surgery, and

tional instruments must be inserted into a single port, and

white blood cell count.20

hernia

has

been

dramatically

especially for obese patients, securing the visual field of

In the present study, patients who underwent SILC after

operation is more difficult; therefore, an instrument that

a preoperative patient selection showed less blood loss

can help to visualize is needed. Thus, SILC can be more

and lower ratio of H-vac drain insertion compared to

difficult and take longer compared to the conventional

those who underwent CLC. Other studies also reported

CLC. In our center, the mean operation time was

that SILC shows relatively good progress during and after

55.1±23.3 min, and no statistically significant difference

surgery compared to conventional surgical techniques.

was observed between the two groups, with 56.4±26.5

Tsimoyiannis et al.7 and Brody et al.8 reported that SILC

min for CLC and 53.7±19.1 min for SILC.

was associated with less perioperative pain and lower dos-

19

According to SG Kim et al.,

the conversion rate from

age of pain medication. Furthermore, better cosmetic im-

SILC to CLC was significantly higher in patients with

provement of SILC was also reported in several

ASA score of 3 or more and who underwent preoperative

studies.5,6,21 With regard to the length of hospital stay, oth-

PTGBD insertion, and most of the cases were acute chol-

er studies reported that no significant change was ob-

ecystitis or GB empyema. When performing a benign GB

served in patients who underwent SILC compared to the

surgery, the patient’s gallbladder is highly at risk of

existing surgical technique.5,9 However, this study showed

bleeding during surgery if the inflammation is severe

more significant results because the length of hospital stay

enough to require PTGBD insertion, and the procedure is

was significantly shorter among the patients in the SILC

very likely to be converted to CLC if SILC is attempted

group (CLC 3.5±3.5 days, SILC 2.7±2.1 days). Further-

unnecessarily. Thus, in case of acute cholecystitis or em-

more, obesity may cause technical difficulty during SILC

pyema before surgery, CLC should be performed rather

and may act as a relative contraindication; however, BMI
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was not significantly different between the SILC and CLC
22

groups. According to Obuchi et al.,

2

does not have an adverse impact on the technical difficulty and postoperative outcomes of SILC, and obesity-related comorbidities did not increase the risks for SILC.
However, since differences may occur depending on the
actual surgeon’s skills, the BMI criteria during the patient
selection for SILC remain unclear.
Several studies have compared the efficacy of SILC and
CLC in patients with benign gallbladder disease until recently; however, their patient pools were slightly over
10-12

100.

This study is significant because SILC and CLC

were compared in a group of more than 2,000 patients
who underwent laparoscopic cholecystectomy in a single
center. This study retrospectively compared the characteristics, perioperative outcomes, and postoperative complications on a total of 2,080 patients who underwent laparoscopic cholecystectomy between 2010 and 2016 to determine whether SILC can effectively replace CLC and to
assess the safety of SILC in terms of postoperative
complications.
This study is a retrospective analysis based on the medical records of patients who underwent laparoscopic cholecystectomy in our center, and did not compare the postoperative pain, and cosmesis. Most papers reported that
patients who underwent SILC showed higher satisfaction
regarding their surgical wounds than those who underwent
CLC.23,24 This finding suggests that SILC can replace
CLC in patients who have concerns about postoperative
surgical wounds and who value cosmetics. Thus, in the
future, a prospective study and a study on a scoring system that can objectify the subjective results of postoperative pain and cosmesis will be necessary.
In conclusion, if performed after preoperative patient
selection such as in younger and female patients with no
abdominal operation history at the time of benign gallbladder surgery, SILC can be considered feasible and safe
without additional complications when compared with
CLC. This study is significant because it compared and
analyzed a large group of patients (over 2,000) in one
center, which is much larger than the scales of previous
studies.
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