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Abstract

AIM: To perform a large-scale retrospective compari-
son of laparoendoscopic single-site cholecystectomy
(LESSC) and three-port laparoscopic cholecystectomy
(TPLC) in a single institution.

METHODS: Data were collected from 366 patients un-
dergoing LESSC between January 2005 and July 2008
and were compared with the data from 355 patients
undergoing TPLC between August 2008 and Novem-
ber 2011 in our department. Patients with body mass
index greater than 35 kg/m?, a history of major upper
abdominal surgery, signs of acute cholecystitis, such as
fever, right upper quadrant tenderness with or without
Murphy’s sign, elevated white blood cell count, imaging
findings suggestive of pericholecystic fluid, gallbladder
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wall thickening > 4 mm, and gallstones > 3 cm, were
excluded to avoid bias.

RESULTS: Altogether, 298 LESSC and 315 TPLC pa-
tients met the inclusion criteria. The groups were well
matched with regard to demographic data. There were
no significant differences in terms of postoperative com-
plications (contusion: 19 vs 25 and hematoma at inci-
sion: 11 vs 19), hospital stay (mean = SD, 1.4 £ 0.2 d
vs 1.4 £ 0.7 d) and visual analogue pain score (mean +
SD, 8 h after surgery: 2.3 £ 1.4 vs 2.3 + 1.3 and at day
1: 1.2 £ 0.4 vs 1.3 £ 1.2) between the LESSC and TPLC
patients. Four patients required the addition of extra
ports and 2 patients were converted to open surgery in
the LESSC group, which was not significantly different
when compared with TPLC patients converted to lapa-
rotomy (2 vs 2). LESSC resulted in a longer operating
time (mean = SD, 54.8 £ 11.0 min vs 33.5 £ 9.0 min),
a higher incidence of intraoperative gallbladder perfora-
tion (56 vs 6) and higher operating cost (mean £ SD,
1933.7 £+ 64.4 USD vs 1874.7 + 46.2 USD) than TPLC.
No significant differences in operating time (mean £ SD,
34.3 £ 6.0 min vs 32.7 £ 8.7 min) and total cost (mean
+ SD, 1881.3 + 32.8 USD vs 1876.2 + 33.4 USD) were
found when the last 100 cases in the two groups were
compared. A correlation was observed between reduced
operating time of LESSC and increased experience
(Spearman rank correlation coefficient, -0.28). More
patients in the LESSC group expressed satisfaction with
the cosmetic result (98% vs 85%).

CONCLUSION: LESSC is a safe and feasible procedure
in selected patients with benign gallbladder diseases,
with the significant advantage of cosmesis.

© 2013 Baishideng. All rights reserved.
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Retrospective studies

Core tip: This is a large-scale retrospective randomized
study aimed to explore the safety and feasibility of lap-
aroendoscopic single-site cholecystectomy (LESSC) for
the treatment of benign gallbladder diseases, compared
with three-port laparoscopic cholecystectomy in clinical
outcomes. It was found that LESSC is a safe and fea-
sible procedure in selected patients, with the significant
advantage of cosmesis.

Cheng Y, Jiang ZS, Xu XP, Zhang Z, Xu TC, Zhou CJ, Qin JS,
He GL, Gao Y, Pan MX. Laparoendoscopic single-site cho-
lecystectomy vs three-port laparoscopic cholecystectomy: A
large-scale retrospective study. World J Gastroenterol 2013;
19(26): 4209-4213 Available from: URL: http://www.wjgnet.
com/1007-9327/full/v19/i26/4209.htm DOI: http://dx.doi.
org/10.3748/wjg.v19.i26.4209

INTRODUCTION

Laparoendoscopic single-site cholecystectomy (LESSC)
has increased in popularity due to its potential cosmetic
benefits and faster recovery. It is predicted that this tech-
nique may become a standard approach to cholecystec-
tomy" . The aim of this study was to report our experi-
ence in the LESSC with the aid of suture suspension by
performing a retrospective comparison with conventional
three-port laparoscopic cholecystectomy (TPLC).

MATERIALS AND METHODS

Between January 2005 and November 2011, 366 patients
underwent LESSC and 355 underwent TPLC in the De-
partment of Hepatobiliary Surgery, Zhujiang Hospital,
Guangzhou, China. Retrospective data were collected
from both case notes and the operating theater database.
As the LESSC procedure is a new technique and we
have performed TPLC for neatly 15 years at this hospital,
to avoid bias, the exclusion criteria for both the LESSC
and TPLC groups included patients with a body mass
index greater than 35 kg/m’, history of major upper
abdominal surgery, signs of acute cholecystitis, such as
fever, right upper quadrant tenderness with or without
Murphy’s sign, elevated white blood cell count, imaging
findings suggestive of pericholecystic fluid, gallbladder
wall thickening > 4 mm, and gallstones > 3 cm. This
study protocol was approved by the Institutional Review
Board of the Second Affiliated Hospital of Southern
Medical University, Guangzhou, China in November
2009 (No. ZJYY-2012-GDEK-001). Written informed
consent for the procedure was obtained from all patients.
Eligible patients were assigned to the LESSC group
(m = 298) and the TPLC group (#» = 315). Collected data
included patient demographics, intra-operative data about
estimated blood loss, intra-operative complications, con-
version to multi-port laparoscopic cholecystectomy (L.C)
or open surgery, and operating time (in all patients and in
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Figure 1 Suture suspension. A: The fundus and Hartmann’s pouch were
punctured and retracted by two sutures to expose Calot's triangle; B: Puncture
spot at the superior chest wall along the costal margin in order to draw the liver
up a bit more.

the last 100 patients in both groups), and postoperative
data about length of hospital stay, visual analogue pain
score, post-operative complications (contusion: an injury
around the port site and bruised skin; hematoma: a local-
ized collection of blood in the port site), total cost (for
all patients and for the last 100 patients in both groups)
and cosmetic results. The total costs for all procedures in
the study were calculated using hospital financial records,
which consisted of the cost of operating room usage
and hospital ward stay dutring the perioperative petiod.
Postoperative pain was assessed using a standard visual
analogue scale [range, 0 (no pain) to 10 (maximum pain)]
at 8 h after surgery and on postoperative day 1. The cos-
metic effect was evaluated at the 2-wk follow-up visit,
where patients were asked to assess the cosmetic results
(satisfied or not very satisfied) by identifying the number
and site of scars'. All operations were performed by two
experienced surgeons who had performed more than 200
LC procedures before this study.

Surgical procedure
LESSC was performed with the help of 2 slings of su-
tures, and included the following steps.

Under general anesthesia, a single curved intra-umbil-
ical 20-mm incision was made. One 10-mm trocar (Tonglu
Kanger Medical Instrument Co., Ltd., Hangzhou, China)
was placed to allow the insertion of a 30-degree laparo-
scope (Olympus, Tokyo, Japan) through the abdomen at
the left side of the incision and a 5-mm trocar (Tonglu
Kanger Medical Instrument Co., Ltd., Hangzhou, China)
was inserted at the right side for the harmonic scalpel
(Ethicon Endosurgery, 5 mm, Cincinnati, OH, United
States). Tissues between the trocars were preserved to
prevent air leakage. The first suture using a straight nee-
dle was inserted through the right 7" inter-costal space
in the anterior axillary line, and the seromuscular layer
of the gallbladder fundus was punctured and retracted
toward the anterior abdominal wall. Hartmann’s pouch
was punctured and retracted using the second suture to
expose Calot’s triangle (Figure 1). A harmonic scalpel was
used to dissect Calot’s triangle. Once the cystic artery and
duct were exposed, the cystic artery was cut using the
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Figure 2 Umbilical incision was closed.

harmonic scalpel, and the cystic duct was ligated by three
5-mm titanium clips (Tonglu Kanger Medical Instrument
Co., Ltd., Hangzhou, China) and divided. The harmonic
scalpel was used to dissect the gallbladder from the gall-
bladder fossa. The specimen was placed into a specimen
bag (TK Medical, Guangzhou, China), and removed
through the umbilical incision. The umbilical incision was
closed without a drainage tube in place (Figure 2)

In the TPLC procedure, the same instruments were
used as in the LESSC procedure. A sub-umbilical inci-
sion, ultimisternal incision and right sub-costal incision
were made. A 10-mm trocar was inserted into the sub-
umbilical incision to allow introduction of the laparo-
scope, and another two trocars, a 10-mm and a 5-mm,
respectively, were inserted for the grasp and harmonic
scalpel. The operation was performed following the rou-
tine three-port cholecystectomy procedure, however,
the cystic artery was divided and cut using the harmonic
scalpel instead of being clipped and divided.

Statistical analysis

Statistical analysis was accomplished using the SPSS
program for Windows 12.0 (SPSS, Chicago, 1L, United
States). The y* test or 7 test was used as indicated. The
Spearman rank correlation was used to investigate the
relationship between operating time and experience. All
data were presented as mean £ SD. P < 0.05 was consid-
ered statistically significant.

RESULTS

There were no significant differences regarding demo-
graphic variables between the two groups (Table 1).
In the LESSC group, four patients required additional
ports (one or two) to adequately expose Calot’s triangle.
There were two conversions to open surgery in each
group due to abnormal anatomy. There were no major
intra- or post-operative complications such as bleeding,
infection and bile leakage, however, LESSC resulted in
a higher incidence of intraoperative gallbladder perfora-
tion than TPLC (56 cases »s 6 cases, P < 0.001). Overall,
there were no significant differences in terms of surgical
complications such as contusion (19 cases »s 25 cases, P
= 0.4540) and hematoma at incision (11 cases »s 19 cases,
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Table 1 Demographic data

LESSC (n = 298) TPLC (m = 315) P value
Age (yr) 415+14.0 423+11.0 0.3997
Female/male 170/128 191/124 0.3670
BMI (kg/m’) 231+4.0 235+3.0 0.1279
ASA 14401 1402 1.0000
Clinical diagnosis 0.4530
Cholecystolithiasis 192 212
Cystic polyps 106 103

ASA: American Society of Anesthesiology; LESSC: Laparoendoscopic sin-
gle site cholecystectomy; TPLC: Three-port laparoscopic cholecystectomy;
BMI: Body mass index.

P =0.1790), hospital stay (1.4 £02d s 1.4+ 0.7d,P=
1.0000), and visual analogue pain score (8 h after surgery:
23+ 14023+ 13, P=1.0000and at day 1: 1.2 + 0.4
vs 1.3 £ 1.2, P = 0.2042) between the LESSC and TPLC
groups. LESSC resulted in a longer operating time (54.8
+ 11.0 min »s 33.5 = 9.0 min, P < 0.0010). However, the
operating time in the last 100 cases in the two groups
was the same (34.3 + 6.0 min »s 32.7 £ 8.7 min, P =
0.1589). A correlation was observed between reduced
operating time and increased experience, with a Spear-
man rank correlation coefficient of -0.28.

The total cost for LESSC per patient was 1933.7 USD
compared with 1874.1 USD for the TPLC procedure
(1933.7 £ 64.4 USD »s 1874.7 £ 46.2 USD, P < 0.001),
and the overall cost of LESSC was approximately 57.8 USD
more than the TPLC technique. However, no significant
difference was found when the last 100 cases in the two
groups were compared (1881.3 £ 32.8 USD »s 1876.2 *
33.4 USD, P = 0.0571), suggesting that the cost differ-
ence was mainly due to the increased operating time.

Most patients were surprised by the reduced number
of sites, and more patients who underwent LESSC satis-
fied with the cosmetic result than those who underwent
TPLC (98% vs 85%, P = 0.0010) (Table 2).

DISCUSSION

Laparoendoscopic single-site surgery has attracted wide
attention due to the decreased number of incisions
needed and potentially good cosmetic results”"”. Re-
cently, more studies have focused on comparing LESSC
with multi-port LC and have reached an agreement that
LESSC may become the gold standard treatment’ ',
However, there is still a long way to go before this ap-
proach becomes the gold standard treatment as the
standardization, safety, and other outcomes of LESSC
require further validation'"*"”.

Standardization is a prerequisite for clinical popular-
ization of a surgical approach. Approaches to LESSC
are technically immature. For example, to expose Calot’
s triangle, trials on the use of sutures, Kirschner wires
and loop retractors have been reported. The devices used
in surgery vary from one surgeon to another: some use
common trocars™" some tend to use LESSC multi-
portsl22J and others favor self-designed devices such as
sterile glovesml, in addition, there are differences in ma-
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Table 2 Patient outcomes

LESSC (n = 298) TPLC (m = 315) P value

Conversions to open 2 2 1.0000
surgery
EBL (mL) 14+6.0 15+4.0 0.2643
Gallbladder perforation 56 6 <0.001
during surgery
Operating time (min) 54.8 £11.0 33.5+9.0 <0.001
Operating time of the 343+6.0 32.7+87 0.1589
last 100 cases (min)
VAS (1-10)
8 h after surgery 23+14 23+13 1.0000
Day 1 12+04 13+£1.2 0.2042
Complications
Contusion at incision 19 P25 0.4540
Hematoma at incision 11 19 0.1790
Hospital stay (d) 14+02 1407 1.0000
Cosmetic result 98% 85% 0.0010
Total cost (USD) 1933.7 + 64.4 1874.7 £ 46.2 <0.0010
Total cost of the last 100  1881.3 + 32.8 1876.2 +33.4 0.0571
cases (USD)

EBL: Estimated blood loss; LESSC: Laparoendoscopic single site chole-
cystectomy; TPLC: Three-port laparoscopic cholecystectomy; VAS: Visual
analogue score.

nipulative instruments such as routine instruments and
reticulating instruments™. For example, to prevent air
leakage, we have tried tri-ports and gel-ports at our cen-
ter, but discontinued these due to high cost and longer
trans-umbilical incision. We have used routine trocars be-
cause they are effective in preventing air leakage and are
more cost-effective. With regard to surgical instruments,
we have tried flexible forceps and laparoscopes, but have
finally resorted to suture suspension assisted technology
in LESSC, for which only one 30-degree laparoscope and
one manipulative instrument are needed, eliminating the
clashing of more instruments intra-operatively.

An appropriate method to place the sutures is es-
sential for the operation. To achieve an ideal exposure
of surgical site, we choose a puncture site at the supetior
chest wall along the costal margin so that the suture can
draw the liver up a bit more, which is different from view
of Piskun e @/ that the puncture spot should be at the
inferior costal margin. In addition, the use of harmonic
scalpel is effective in occluding 3-mm blood vessels and
dissecting tissues”. At our center, the cystic arteries were
all cut using the harmonic scalpel, indicating the safety of
this scalpel.

In this study, the groups were not randomized or
operated on at the same time periods, thus inevitably in-
creasing the risk of bias™. For example, TPLC was per-
formed earlier than LESSC at our institution, suggesting
a difference in operating experience between LESSC and
TPLC. Many patients with signs of acute cholecystitis
and other complications successfully underwent TPLC
in our institution, but few patients with these complica-
tions successfully underwent LESSC during the study
period. Therefore, exclusion criteria were applied, where
patients with a history of major upper abdominal surgery,
signs of acute cholecystitis, and gallstones > 3 cm, were
excluded to minimize bias. However, despite the use of
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selection criteria, this study remains retrospective and was
affected by the well-known bias due to this design.

Our results showed that the LESSC technique was
mote expensive and time-consuming than the TPLC
technique. However, the compatisons in the last 100 pa-
tients between the two groups demonstrated that these
differences were minimized through improvement of
surgical skills. Analyses of operating time and total cost
demonstrated a relationship between reduced operating
time and increased experience, and a relationship be-
tween reduced total cost and increased experience. It is
concluded that LESSC with the aid of suture suspension
will not add a financial burden to the patient if the opera-
tor is skilled in this technique.

In conclusion, this large-scale retrospective trial dem-
onstrated that LESSC with the aid of suture suspension
is a safe and feasible procedure in selected patients. How-
ever, the limitations of the retrospective nature in this
study preclude us from drawing a firm conclusion that
LESSC is as safe as TPLC in terms of major complica-
tions, such as the bile duct injury, and from demonstrat-
ing its potential advantages, such as improved result,
reduced postoperative pain and patient satisfaction.
Therefore, more large-scale and multi-center randomized
studies comparing LESSC with multi-port L.C are needed
to investigate the safety, potential benefits and clinical ap-
plication of LESSC.

COMMENTS

Background

Recently, surgeons have begun performing laparoscopic cholecystectomy
through a single umbilical incision, which is known as laparoendoscopic single-
site cholecystectomy (LESSC). The potential benefits of this approach include
reduced postoperative pain, improved cosmetic result and earlier return to nor-
mal life. Some investigators have predicted that LESSC may become an alterna-
tive standard approach for benign gallbladder diseases. However, there are still
controversies with regard to its safety and efficiency, although increasing litera-
tures demonstrate that single-incision laparoscopic surgery is a feasible and safe
approach. This retrospective study explored the safety and efficiency of LESSC
for the treatment of benign gallbladder diseases in selected patients compared
with the three-port laparoscopic cholecystectomy (TPLC) in clinical outcomes.
Research frontiers

LESSC has attracted wide attention because of its potential advantages in
cosmetic result and faster rehabilitation. However, whether LESSC could be
an alternative to multi-port laparoscopic cholecystectomy remains unknown,
and therefore it is necessary to compare the clinical outcome of LESSC and
multiple-port laparoscopic cholecystectomy in a large cohort.

Innovations and breakthroughs

This is a large-scale retrospective study to explore the safety and efficiency of
LESSC for the management of benign gallbladder diseases compared with the
TPLC in selected patients.

Applications

LESSC is a safe and effective approach in selected patients with benign gall-
bladder diseases. LESSC has a better cosmetic benefit than TPLC.
Terminology

LESSC is a complementary approach to laparoscopic cholecystectomy, in
which all operating procedures are completed through a single 15-25 mm inci-
sion around the navel. However, unlike the traditional multi-port laparoscopic
approach, LESSC leaves only a single small scar.

Peer review

The authors have presented for an interesting manuscript in which they retro-
spectively compare a single incision laparoscopic cholecystectomy vs conven-
tional 3 port cholecystectomy. The main strength of this study is the large simple
size of considered groups of patients. The authors have compared the outcomes
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of interest in a total of 613 eligible patients, 298 in the single incision group
(LESSC) vs 315 in the three port group (TPLC). The procedures have been per-
formed by two high experienced surgeons on laparoscopic cholecystectomy who
have performed more than 200 laparoscopic cholecystectomy before this study.
The authors have evaluated all necessary outcomes and they have accurately
described the details of the performed surgical procedures. The study has con-
cluded that LESSC is more expensive than TPLC, it requires longer operating
time and it is a safe and feasible procedure in selected patients and in expert
hands. Overall, the manuscript is well structured, clear and concise.
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