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INTRODUCTION

Laparoscopic cholecystectomy (LC) became the gold 
standard operation for benign gallbladder disease. The 
advantages of LC include improved cosmetic results, less 
postoperative pain, and shorter recovery time compared 
with open cholecystectomy.1 Despite the excellent results of 
standard laparoscopic cholecystectomy, attempts to minimize 
the ports have continued. 

Single-port laparoscopic cholecystectomy has the potential 
advantages of fast recovery and improved cosmetic 
results.2 However, most studies of single-port laparoscopic 
cholecystectomy do not involve “pure” single-port surgery, 
which requires a second port or puncture for traction of the 

gallbladder.1,3-10 In addition, most of them excluded patients 
with a BMI>30 kg/m2, cholecystitis, and previous abdominal 
surgery.10,11 

Herein, we suggest transumbilical laparoscopic cholecy-
stectomy with an additional port can be performed safely 
regardless of cholecystitis.

MATERIALS AND METHODS

From February 2010 to October 2013, 302 patients underwent 
consecutive transumbilical laparoscopic cholecystectomy. 
All the operations were performed by a single surgeon. The 
retrospective data was collected and analyzed. Regardless of 
cholecystitis, a history of abdominal operation, and obesity, 
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most patients with benign gall bladder disease were included 
in this study. Among them, nine patients were excluded as a 
result of conversion to open cholecystectomy due to severe 
inflammation and adhesion, and two patients were excluded 
for hidden malignancy of the gallbladder. 

Operative technique

Under general anesthesia, the patients were placed in the 
supine position in the reverse Trendelenburg position, and the 
right side was rotated slightly upwards. A single vertical, 20-
mm incision was made by pulling out the umbilicus. After 
exposing the intra-abdominal cavity with the open technique, 
the Glove port was placed. A small-sized wound retractor was 
inserted into the wound. Afterwards, a standard surgical glove 
was placed, surrounding the external ring of the retractor, 
and one 11-mm trocar and two 5-mm trocars were inserted 
through the fingers of the glove by cutting the tips (Fig. 1).

The abdomen was insufflated to a continuous pressure of 
12 mmHg. Another 5-mm port was inserted into the right 
subcostal space for the retraction of the gallbladder. The 
first assistant retracted the fundus of the gallbladder with 
a grasper by using an additional right subcostal port, and 
Calot’s Triangle was exposed (Fig. 2). A 10-mm 30o flexible 
camera, an operator’s dissector, and an articulated instrument 
were inserted into a peritoneal cavity via the umbilical glove 
port. After dissecting Calot’s Triangle, the cystic duct and 
cystic artery were ligated by clips and divided. The specimen 
was extracted via the umbilical port site and placed in a free 
finger of the Glove port, and at the end of the operation the 
specimen was removed with the glove port together. Thus, a 
retrieval bag was not needed for the removal of the specimen. 

The post-surgery scars are shown in Fig. 3.
The Fisher exact probability test was used as indicated for 

categorical variables, and continuous variables were compared 
with the Student’s t-test. All data was expressed as the mean±
standard deviation. Statistical significance was set at a p value 
of less than 0.05. All analyses were performed using SPSS 21.0 
(SPSS Inc., Chicago, IL, USA).

RESULTS

A total of 291 patients underwent transumbilical laparo-
scopic cholecystectomy; 125 men and 166 women were 

Fig. 1. Hand-made glove port and additional right subcostal port; 
gallbladder is placed in free finger of glove port (arrow).

Fig. 2. Transumbilical laparoscopic cholecystectomy using additional right 
subcostal port; instrument via additional right subcostal port helps expose 
Calot’s Triangle, even in cholecystitis.

Fig. 3. Operative scars after transumbilical laparoscopic cholecystectomy.
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included in this study. In the comparison of the demographic 
characteristics with regard to cholecystitis, no significant 
differences were found (Table 1). We determined the severity 
of cholecystitis based on the operative records (acute chole-
cystitis, n=60 [20.6%]; chronic cholecystitis, n=11 [3.8%]; acute 
gangrenous cholecystitis, 12 [4.1%]).

The mean operation time was 44.0±15.2 min (range: 20-
140). The mean hospital stay duration after the operation was 
4.0±2.3 days (range: 1-9). The postoperative complications 
were umbilical hernia (n=7) and bile leakage (n=3). There 
was no in-hospital mortality. Although the patients with 
cholecystitis needed longer operation time and postoperative 
hospital stays compared with the patients without cholecystitis, 
the rate of bile leakage was not significantly different between 
the two groups (Table 2).

DISCUSSION

Laparoscopic single-incision surgery has attracted wide 
attention due to the decreased number of incisions needed and 
superior cosmetic results.3 Some authors have suggested that 
laparoscopic single-incision cholecystectomy may become 
the gold standard treatment.12 However, most single-port 
laparoscopic cholecystectomy procedures were performed on 
selective patients without cholecystitis, obesity, and previous 
abdominal surgery.2,13,14 In addition, they still used ancillary 
instruments, such as a right upper quadrant suture passer, a 
Keith needle, a loop retractor, or an additional port.1,4,6,13,15,16

It is difficult to expose Calot’s Triangle in “pure” single-
port laparoscopic cholecystectomy. Therefore, most studies 
of single-port laparoscopic cholecystectomy used another 

puncture or incision in the right subcostal space for retraction 
of the gallbladder by suturing or using an endo-loop. 
Furthermore, they applied these techniques only on patients 
without cholecystitis, because there are some limitations to 
handling a gallbladder with cholecystitis by using an endo-
loop or suturing. Thus, these methods can be performed in 
patients without cholecystitis, but not those with cholecystitis.

However, using an additional right subcostal port enables 
free manipulation of the gallbladder regardless of the incidence 
of cholecystitis by inserting a grasper or other instrument 
through this port. Consequently, transumbilical laparoscopic 
cholecystectomy can be safely applied in most cases of benign 
gallbladder disease, including severe cholecystitis.

We performed transumbilical laparoscopic cholecystectomy 
in 302 consecutive patients regardless of cholecystitis, obesity, 
and previous abdominal surgery. Among these patients, 
just nine patients (3.0%) were conversed to exploration. The 
complications in this study occurred in 10 patients (3.4%), 
which is acceptable considering the inclusion criteria, such as 
cholecystitis.

Umbilical trocar site hernia remained an unresolved task in 
transumbilical laparoscopic surgery. Many authors reported a 
higher rate of trocar site hernias in single-port laparoscopic 
cholecystectomy (from 2% to 12%).2,17,18 Large fascia defects 
compared with the umbilical skin incision made secure fascia 
closure difficult. Seven patients (2.4%) had a trocar site hernia 
in our study, which is a comparable outcome with that of other 
studies.19,20 All of these patients underwent hernia repair. 

In conclusion, transumbilical laparoscopic cholecystectomy 
can be performed in most patients with benign gallbladder 

Table 1. The comparison of demographic characteristics with regard to 
the cholecystitis

Parameters
Without 

cholecystitis
(n=208)

With 
cholecystitis

(n=83)
p value

Age (years) 51.3±13.8 52.12±16.5 0.655

Gender
    Male
    Female

85
123

40
43

0.254

Body mass index (kg/m2)
    <30
    ≥30

186
22

71
12

0.352

Previous abdominal 
  operative history
    Yes
    No

47
161

15
68

0.395

Table 2. The comparison of surgical outcomes according to the 
cholecystitis

Without 
cholecystitis 

(n=208)

With 
cholecystitis 

(n=83)
p value

Operative time 41.6±12.9 50.0±18.8 <0.001

Insertion of a drainage tube 107 (51.4%) 62 (74.7%) <0.001

Hospital stay 3.7±1.9 4.7±2.9 0.004

Postoperative bleeding 0 0 1.000

Fluid collection 2 (0.9%) 2 (2.4%) 0.338

Umbilical hernia 6 (2.9%) 1 (1.2%) 0.677

Bile leakage 1 (0.5%) 2 (2.4%) 0.204

Wound infection 3 (1.4%) 4 (4.8%) 0.090

The morbidity rates were not significantly different in whether chole-
cystitis or not in patients performed transumbilical laparoscopic chole-
cystectomy. 
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disease. Moreover, an additional right subcostal port 
could improve the safety of transumbilical laparoscopic 
cholecystectomy, even in patients with cholecystitis. 
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