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Feasibility and safety of single-incision laparoscopic cholecystectomy
in elderly patients: A single institution, retrospective case series
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� The operative time and the conversion rate of patients �80 years after single-incision laparoscopic cholecystectomy were comparable to those of
patients <80 years.

� The incidence of pneumonia was significantly higher in patients �80 years than in patients <80 years.
� Single-incision laparoscopic cholecystectomy could be performed in patients �80 years with acceptable morbidity and mortality.
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a b s t r a c t

Introduction: To evaluate the feasibility and safety of single-incision laparoscopic cholecystectomy (SILC)
for uncomplicated gallbladder in elderly patients.
Materials and Methods: A retrospective analysis of 810 patients undergoing SILC from May 2009 to
October 2016 at Osaka Police Hospital was performed, and the outcomes of the patients aged < 80 years
and the patients � 80 years were compared.
Results: The median operative times of patients <80 years and patients �80 years were 100 min and
110 min, respectively (p ¼ 0.4). The conversion rates to a different operative procedure (multi-port
laparoscopic cholecystectomy or open cholecystectomy) were 3% (22/763) of patients < 80 years and 0%
of patients � 80 years (p ¼ 0.6). Perioperative complications were seen in 6% (46/763) of patients < 80
years and 17% (8/47) of patients � 80 years (p < 0.05). Pneumonia was seen in 0% (0/763) of patients < 80
years and 4% (3/47) of patients � 80 years (p < 0.05). There was no mortality in either group. The median
postoperative hospital stay was 4 days for patients <80 years and 5 days for patients �80 years
(p < 0.05).
Conclusion: SILC for uncomplicated gallbladder could be performed for patients � 80 years with
acceptable morbidity and mortality as compared with the previous reports, though the complication rate
of patients � 80 years was higher than that of patients < 80 years.

© 2017 Published by Elsevier Ltd on behalf of IJS Publishing Group Ltd. This is an open access article
under the CC BY-NC-ND license (http://creativecommons.org/licenses/by-nc-nd/4.0/).
1. Introduction

Single-incision laparoscopic cholecystectomy (SILC) is an
emerging technique that is gaining increased attention due to its
superior cosmesis, though there are many difficulties associated
with a confined operating space, in-line positioning of the laparo-
scope, close proximity of the working instruments with limited
triangulation, and limited range of motion of the laparoscope and
akasugi).

of IJS Publishing Group Ltd. This is
instruments [1e3]. Regarding the patient characteristics that may
particularly indicate or preclude the application of laparoscopic
cholecystectomy (LC), increased age is sometimes noted in the
literature because of the need for an increased conversion rate to
open cholecystectomy [4]. Although current literature frequently
documents that experienced laparoscopic surgeons can perform LC
safely for patients �80 years [5e11], there have been no report
evaluating the feasibility and safety of performing SILC for elderly
patients. Therefore, a large single-center database was retrospec-
tively reviewed to evaluate the feasibility and safety of SILC for
elderly patients by comparing patients aged <80 years and patients
�80 years undergoing SILC.
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Fig. 2. The postoperative scar after SILC.
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2. Methods

2.1. Clinical setting

A retrospective analysis of patients who underwent SILC from
May 2009 to October 2016 at Osaka Police Hospital was performed.
A total of 810 patients were evaluated. The indications for SILCwere
uncomplicated gallbladder diseases such as gallstone, benign
polyp, and chronic cholecystitis. Acute cholecystitis was excluded
in this study. For the outcome analyses, patients were subdivided
according to their age (<80 vs. � 80 years).

2.2. Surgical technique

A single-access system enclosing working channels was intro-
duced into the abdominal cavity via an incision of the muscular
aponeurosis under visual control. Depending on the operating
surgeon's choice and hospital supplies, several types of single-
access systems (EZ access and Lap-Protector, Hakko Co., Ltd.,
Nagano, Japan; x-gate, Sumitomo Bakelite Co., Ltd. Tokyo, Japan;
SILS™, Covidien, Dublin, Ireland; OCTO™ port, Surgical Network
Systems, Tokyo, Japan; and a surgical-glove technique that involves
the use of a small plastic wound retractor inserted transumbilically
with an attached surgical glove to prevent CO2 leakage with its
fingers functioning as multiple ports for scopes and instruments)
were used in this study. Recently, EZ access on the Lap Protector
was typically used for the insertion of trocars. A flexible 5-mm
laparoscope, standard straight laparoscopic instruments, and
laparoscopic coagulation shears were used during the operations.
In cases of difficult exposure, supplemental exposure systems (Mini
Loop Retractor II, Covidien; or Endo Relief™, Hirata Precisions Co.,
Ltd., Chiba, Japan) were used according to the surgeon's preference
and the clinical presentation (Figs. 1 and 2) [12].

2.3. Data collection

Data on the patients' age, sex, body mass index (BMI), American
Society of Anesthesiologists (ASA) score, history of previous
abdominal surgery, operative time, bleeding volume, supplemen-
tary exposure system, conversion rate, perioperative complications,
and postoperative hospital stay were obtained from the medical
records.

2.4. Statistical analysis

Student's t-test and Fisher's exact probability test were used for
the analyses of parametric and non-parametric data, as
Fig. 1. The Endo Relief and the three ports secured to the EZ Access for SILC.
appropriate. Differences at p < 0.05 were considered significant. All
statistical analyses were performed with EZR (Saitama Medical
Center, Jichi Medical University, Saitama, Japan), which is a
graphical user interface for R (The Foundation for Statistical
Computing); more precisely, it is a modified version of R com-
mander designed to add statistical functions frequently used in
biostatistics [13].

3. Results

Table 1 summarizes the patients' characteristics. Between May
2009 and October 2016, 810 patients underwent SILC at Osaka
Police Hospital. These comprised 763 patients aged <80 years (94%)
and 47 patients aged � 80 years (6%). As expected, the mean age
differed significantly between the patient groups. Mean BMI of the
patients aged �80 years was significantly lower than that of the
patients aged <80 years. There was a greater proportion of patients
with an ASA score �3 among patients �80years (23%, 11/47) than
among those aged < 80years (8%, 61/763), but the remaining
baseline characteristics (sex and history of previous abdominal
surgery) were comparable.

Table 2 shows the perioperative data. The median operative
times of patients <80 years and patients �80 years, excluding the
patients converted to either multiport or open surgery, were
100 min (range 35e301 min) and 110 min (range 42e219 min),
respectively (p ¼ 0.4). The median bleeding volumes in patients
<80 years and patients �80 years, excluding the converted pa-
tients, were 0 ml (range 0e1400 ml) and 0 ml (range 0e550 ml),
respectively (p ¼ 0.9). The conversion rates to a different operative
procedure (multi-port laparoscopic cholecystectomy or open cho-
lecystectomy) were 3% (22/763) of patients < 80 years and 0% of
patients � 80 years (p ¼ 0.6). Twenty-two cases of patients <80
years were converted: sixteen tomulti-port surgery and six to open
surgery. The reasons for conversion in the patients <80 years were
(with some overlap): adhesion of the gallbladder in 11 cases;
bleeding in 3 cases; Mirizzi syndrome in two cases; obesity in one
case; disorientation of the cystic duct in one case; and a long dis-
tance from the umbilical wound to the gallbladder in one case.
Perioperative complications were seen in 6% (46/763) of pa-
tients < 80 years and 17% (8/47) of patients � 80 years (p < 0.05).
Pneumoniawas seen in 0% (0/763) of patients < 80 years and 4% (2/
47) of patients � 80 years (p < 0.05). There was no mortality in
either group. The median postoperative hospital stay was 4 days



Table 1
Patients' characteristics.

Characteristics Age <80 years
(n ¼ 763)

Age � 80 years
(n ¼ 47)

p value

Age, years 58 ± 13 83 ± 3 <0.05
Male sex 380 (50) 23 (49) 1
BMI, kg/m2 23.5 ± 3.8 22.0 ± 3.0 <0.05
ASA score � 3 61 (8) 11 (23) <0.05
Previous abodominal

surgery
207 (27) 17 (36) 0.2

Datas are given mean ± SD or number (%).
SD, standard deviation.
BMI, body mass index.
ASA, American Society of Anesthesiologists.

Table 2
Perioperative data.

Age <80 years
(n ¼ 763)

Age � 80 years
(n ¼ 47)

p value

Operative time, min 100 (35e301) 110 (42e219) 0.4
Bleeding volume, ml 0 (0e1400) 0 (0e550) 0.9
Supplementary exposure

system
658 (86) 39 (83) 0.5

Conversion, total 22 (3) 0 0.6
Multiple port surgery 16 (2) 0 0.6
Open Surgery 6 (1) 0 1

Complications, total 46 (6) 8 (17) <0.05
wound infection 21 (3) 2 (4) 0.4
incisional hernia of the
umbilicus

8 (1) 2 (4) 0.1

prolonged inflammation
response

5 (0.7) 1 (2) 0.3

intraabdominal abscess 4 (0.5) 0 1
common bile duct stone 3 (0.4) 0 1
injury of the intestine 2 (0.3) 1 (2) 0.2
pneumonia 0 2 (4) <0.05
urinary tract infection 2 (0.3) 0 1
bile duct injury 1 (0.1) 0 1

Mortality 0 0 1
Postoperative hospital stay,

day
4 (2e26) 5 (2e51) <0.05

Datas are given median (range) or number (%).
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(range 2e26 days) for patients < 80 years and 5 days (range 2e51
days) for patients � 80 years (p < 0.05).

4. Discussion

In this study, there were two important clinical observations.
Table 3
Summary of evaluating the feasibility and safety of laparoscopic cholecystectomy in pati

Author [reference] Maxwell [5] Uecker [6] Brunt [7]

Publication year 1998 2001 2001
Number of patient � 80 years 105 16 70
Age, year 84 NA 83
Male sex 35 (33) NA 25 (36)
BMI, kg/m2 25.3 NA NA
ASA score � 3 75 (72) NA 43 (61)
Previous abodominal surgery 46 (60) NA 40 (57)
Approach (multi/single- port) multi multi multi
Operative time, min 127 NA 106
Conversion 17 (16) 2 (13) 11 (16)
Complication, total 35 (33) 3 (19) 18 (26)
Postoperative hospital stay, days 4.4 NA 2.1
Mortality 5 (5) 0 2 (3)

Data are given as means or numbers (%), unless otherwise specified.
NA: not applicable.

a Median.
b Confined to major complications.
First, the operative time and the conversion rate of patients �80
years after SILC were comparable to those of patients <80 years.
Second, SILC could be performed in patients �80 years with
acceptable morbidity and mortality.

First, the operative time and the conversion rate of patients�80
years after SILC were comparable to those of patients <80 years.
Previous studies showed that elderly patients are more likely to be
converted from laparoscopic to open cholecystectomy [4], which
might lead to a prolonged operative time. The reason for the high
conversion rate in elderly patients was recurrent attacks of chole-
cystitis and a long history of gallstones, which might lead to both a
fibrotic gallbladder and a serious adhesion between gallbladder
and other organs, such as common bile duct and liver. Table 3
showed that the conversion rate of LC in patients �80 years was
2e27%. Contrary to these previous reports, SILC was performed for
elderly patients with no conversion within a comparable operative
time in the present study. In our department, which is currently one
of the highest volume centers for SILS in the world, SILS is practi-
cally a standard laparoscopic approach for various procedures, such
as cholecystectomy, colectomy, appendectomy, gastrectomy, acute
abdomen, and hernioplasty [14]. Sufficient experience of SILS in a
wide range of operative procedures and appropriate selection of
patients with uncomplicated gallbladder might have led to the
good operative performance of SILC in our department.

Second, SILC in patients �80 years was performed with
acceptable morbidity and mortality. Table 3 showed that the
complication rate and the mortality of standard LC in patients �80
years were 2e36% and 0e5%, respectively. Yetkin et al.[11] reported
that patients > 80 years had a 36% complication rate, which was
significantly higher than that in younger groups. In the present
study, the complication rate was 17% in patients �80 years, slightly
better than the previous reports of the standard multi-port LC. The
incidence of pneumonia was significantly higher in patients �80
years than in patients <80 years. We have to pay close attention to
pneumonia in elderly patients undergoing SILC. The incidence of
incisional hernia of the umbilicus was slightly higher in patients
�80 years than in patients <80 years. A previous report showed
that advanced age was associated with delayed would healing and
could be a risk factor for incisional hernia [15]. It is mandatory to
perform careful and meticulous repair of abdominal closure in
elderly patients undergoing SILC.

Appropriate selection of patients and the operative procedure is
important. SILC for uncomplicated gallbladder disease in octoge-
narians was a relatively safe procedure that could be accomplished
with acceptable low morbidity and no mortality in the present
ents �80 years.

Hazzan [8] Tambyraja [9] Kwon [10] Yetkin [11] Wakasugi

2003 2004 2006 2009 2017
67 117 45 11 47
84 83a 83 NA 83
31 (46) 38 (32) 18 (40) 5 (45) 23 (49)
NA NA NA NA 22.0
38 (57) NA NA 9 (81) 11 (23)
NA NA 11 (24) NA 17 (36)
multi multi multi multi single
94 NA 122 NA 110a

5 (7) 6 (5) 1 (2) 3 (27) 0
12 (18) 26 (22) 1 (2)b 4 (36) 8 (17)
5.3 3a NA NA 5a

0 1 (0.9) 0 0 0
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study. Age�80 years alone should not be a contraindication to SILC.
However, for extremely sick patients with severe comorbidity and
high operative risk, prompt conversion of the operative procedure
to multi-port LC or open cholecystectomy should be considered.
This approach might reduce the rate of severe complications that
might lead to mortality in elderly patients.

The present study has several limitations. First, this study was
carried out at a single high-volume center and was retrospective in
nature, acute cholecystitis was excluded, and patient selection bias
might have been inevitable. For acute cholecystitis, skilled laparo-
scopic surgeons could perform SILC safely [16]. Second, this study
included a limited number of elderly patients (6%, 47/810). With
global population aging, the number of candidates for SILC among
elderly patients is expected to increase gradually.

5. Conclusions

This report of a series of SILC for more than 600 patients per-
formed in Osaka Police Hospital demonstrates that SILC for un-
complicated gallbladder could be performed in patients �80 years
with acceptable morbidity and mortality.
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