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Purpose: Single port laparoscopic cholecystectomy (SPLC) is a new advanced technique in laparoscopic surgery. Many lapa-
roscopic surgeons seek to gain skill in this new technique. However, little data has been accumulated and published formally 
yet. This article reports the achievement of 100 cases of SPLC with the hopes it will encourage laparoscopic surgery centers in 
the early adoption of SPLC. Methods: A retrospective review of 100 prospectively selected cases of SPLC was carried out. All 
patients had received elective SPLC by a single surgeon in our center from May 2009 to December 2010. Our review suggests 
patients' character, perioperative data and postoperative outcomes. Results: Forty-two men and 58 women with an average 
age of 45.8 years had received SPLC. Their mean body mass index (BMI) was 23.85 kg/m2. The mean operating time took 
76.75 minutes. However, operating time was decreased according to the increase of experience of SPLC cases. Twenty-one 
cases were converted to multi-port surgery. BMI, age, previous low abdominal surgical history did not seem to affect con-
version to multi-port surgery. No cases were converted to open surgery. Mean duration of hospital stay was 2.18 days. Six pa-
tients had experienced complications from which they had recovered after conservative treatment. Conclusion: SPLC is a 
safe and practicable technique. The operating time is moderate and can be reduced with the surgeon's experience. At first, 
strict criteria was indicated for SPLC, however, with surgical experience, the criteria and area of SPLC can be broadened. 
SPLC is occupying a greater domain of conventional laparoscopic cholecystectomy. 
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INTRODUCTION

Laparoscopic cholecystectomy has been established as 
the first choice treatment of benign gall bladder disease 
needing removal of gall bladder (GB) in general surgery 
[1].  It shortened the operation time and duration of hospi-
tal stay, reduced post operative pain [2] and made better 
recovery compared with conventional open cholecystec-

tomy [3,4]. At first laparoscopic cholecystectomy began 
with four-port surgery [5]. But now, many centers do 
three-port laparoscopic cholecystectomy. The concept of 
single port laparoscopic cholecystectomy (SPLC) arose 
from the idea of the “fewer-port” cholecystectomy [6].

Multiple ports were good for surgeons to handle lapa-
roscopic instruments and to imagine and understand in-
tra-abdominal structure anatomically [7]. The more ports 
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that were used, however, the higher rate of complications 
that occurred; bleeding on port insertion site, post oper-
ative pain, decrease of cosmetic effect, organ injury that 
might be caused by inserting the trocar, and incisional her-
nia [8].

Single-port access surgery was the natural evolution of 
this reduced port concept for cholecystectomy [9,10]. The 
more surgical skills became sophisticated, the less patients 
wanted anatomical changes [11]. SPLC reflects the trend of 
minimally invasive surgery. Safety is the most important 
concern of all in new operative techniques [12].

The transumbilical cholecystectomy was first described 
in 1999 [13,14]. However, SPLC is still in its early days with 
little data having been accumulated and published, for-
mally [15]. At our center, single port laparoscopic surgery 
has just reached the 100th surgery mark in December, 
2010. The first operation was done in May, 2009. This ar-
ticle reports on the achievement of 100 cases of SPLC in the 
hopes it will encourage laparoscopic surgery centers that 
are beginning SPLC.

METHODS

From May 2009 to December 2010, 100 patients who had 
GB stone with or without cholecystitis, or GB polyp had 
undergone elective SPLC by a single surgeon. The diag-
nosis of GB stone or GB polyp was based on abdominal ul-
trasonography (US) or computed tomography (CT). Only 
one case used magnetic resonance imaging and positron 
emission tomography CT to rule out malignancy. Some 
patients had subjective symptoms such as right upper 
quadrant abdominal pain, dyspepsia, or abdominal dis-
comfort. SPLC was done under the patients' informed con-
sent: information about the surgical procedure, the differ-
ence in cost between SPLC and conventional laparoscopic 
cholecystectomy was provided.

Selection criteria
In the very beginning, we selected GB stone cases with-

out any evidence of inflammation based on radiologic 
findings and patients' symptoms. After 10 cases, patients 
who experienced right upper quadrant abdominal pain 

were also enrolled. They were diagnosed as cholecystitis 
due to GB stone which meant GB stone caused inflam-
matory change of the GB, supported by radiologic find-
ings such as wall thickening of GB. The other inclusion cri-
teria was GB polyp over 8 mm in size. Most cases of GB 
polyp were found incidentally through regular health care 
screening tests. If the size of the GB polyp was less than 10 
mm, surgery was performed only when the patient want-
ed to receive surgical treatment. 

For the first 20 cases, patients with a body mass index 
(BMI) over 25 kg/m2 were excluded, but after the 20 cases 
BMI was not used as the exclusion criteria. Among one 
hundred patients, no one had previously received upper 
abdominal surgery. 

Surgical technique
All 100 patients were admitted the day before the oper-

ation and received elective SPLC under general ane-
sthesia. 

The surgical technique has been evolving. Two different 
positions were used for the series of operations. In the first 
70 cases, patients were laid in the lithotomy position. The 
operator stood in the space between patients' legs. The 
first assistant who played the role of scopist stood at the 
patient's left side and the second assistant was positioned 
on the right side of the scopist. The scrub nurse stood on 
the right side of the patient. Two monitors were put on the 
both sides of patients’ shoulders. In the later 30 cases, pa-
tients were laid in the supine position. All surgeons stood 
on the left side of the patient. The operator, the first assis-
tant, and the second assistant stood in order from foot to 
head. 

A 2.5 cm transumbilical vertical incision was made. 
Linea alba and peritoneum was opened with electro-
cautery. For the first 35 cases, Alexis Wound Retractor 
(Applied Medical Resources Co., Rancho Santa Margarita, 
CA, USA) and surgical glove were used for the single 
cannel. For the following 65 cases, multi-channel trocar, 
Octo port (dalimSurgNET, Seoul, Korea) or Glove port 
(NELIS, Bucheon, Korea) was used to make the cannel. 

The laparoscopic camera was inserted through the cen-
tral passage. Flexible 10 mm diameter 0o angled laparo-
scope with standard length or rigid 30o angled laparo-
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Characteristic Value

Age (yr)     45.88 ± 10.79 (27-68)
Gender 
  Male 42
  Female 58
Previous abdominal surgery 21
  Appendectomy   9
  Obstetrics and gynecology 13
  Urology   2
BMI (kg/m2) 23.85 ± 2.05 (18.4-35.6)
Diagnosis tools 
  CT 21
  Ultrasonography 10
  CT and ultrasonography 69
Symptom
  RUQ pain or epigastric pain 27
  Discomfort   6
  No symptom 67
Diagnosis
  GB stone 49
  GB polyp 50
  GB empyema   1

Values are presented as mean ± SD (range) or number.
BMI, body mass index; CT, computed tomography; RUQ, right 
upper quadrant; GB, gall bladder.

Table 1. Characteristics of patients

Fig. 1. Operating time and learning curve. The learning curve for 
single port laparoscopic cholecystectomy should be around 30 
cases. The time decreasing slope was stiff for the early 30 cases. 
After that the slope became flat, because more difficult cases were 
enrolled. 

scope of 10 mm or 5 mm diameter with standard length 
was used. The surgeon was more accustomed to single 
port surgery when straight instruments were used. 
Flexible instruments were used for only the first 30 cases. 
After the 30 cases, all the instruments were the same as 
those of conventional laparoscopic cholecystectomy in-
cluding 30o angled rigid laparoscope of 5 mm diameter. 
Only flexible hook Bovie (Cambridge Hook, Cambridge 
Endoscopic Device Inc., Framingham, MA, USA) was 
needed additionally. 

Cystic duct and artery were dissected using laparo-
scopic rigid dissector. 10 mm Hemo-O-Lok clip made with 
prolene material was used for ligating cystic duct. Each 
proximal and distal end of cystic duct were clipped. Cystic 
artery was ligated with 5 mm Hemo-O-Lok clip, then 
sheared with laparoscopic scissors. GB was retracted in 
the cephalic direction then separated from the liver bed. 
GB was pulled out through the port site directly. Perito-
neum and fascia were sutured and the subcutaneous tis-
sue was sutured. No skin suture was needed after skin 

edges were approximated. Only vertical incision was visi-
ble and no stitches were found [16].

Statistical analysis
Continuous data were expressed as mean (standard de-

viation, SD) and compared using the Student's t-test. A 
P-value ＜ 0.05 was considered significant. Statistical anal-
yses were performed using GraphPad InStat ver. 3.0 
(GraphPad Software Inc., San Diego, CA, USA). 

This article demonstrates disease indication, mean op-
erating time (mean, range, SD), conversion rate to mul-
ti-port surgery, rate of intraoperative bile leakage, rates of 
postoperative complications, and mean hospital day. The 
operating time was defined in minutes from first incision 
to final closure. The observed differences were subjected 
to statistical analysis using Student’s t-test: differences 
were considered significant for P-value ＜ 0.05. 

RESULTS

From May 2009 to December 2010, 100 cases of SPLC 
were performed by a single surgeon. Table 1 shows us pa-
tient characteristics including age, gender, BMI, previous 
history of abdominal surgery, diagnostic tools, patients' 
symptom and diagnoses. Forty-two men and 58 women 
aged an average of 45.8 years (range, 27 to 68 years) re-
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Variable Value

Operating time (min) 76 ± 10.5
Intra operative bile leakage 18
Convert to multiport cholecystectomy 21
Postoperative hospital stay (day) 2.18 ± 1.201
Postoperative complication  6
   Increase of AST/ALT  1
   Fever, wound infection  3
   Delayed bleeding  1
   CBD sludge  1

Values are presented as mean ± SD or number.
AST, aspartate aminotransferase; ALT, alanine aminotransferase; 
CBD, common bile duct.

Table 2. Operative and postoperative outcome

Variable Single port 
(n = 79)

Conversion to 
multiport 
(n = 21)

P-value

Age (yr) 46.17 ± 10.73 44.76 ± 11.21 0.596
Gender 0.486
  Male 30 12
  Female 49   9
BMI (kg/m2) 23.70 ± 3.04 24.36 ± 2.89 0.381
Previous low abdominal 
  surgery

19   5 0.297

Values are presented as mean ± SD or number.
BMI, body mass index.

Table 3. Data for single port laparoscopic cholecystectomy versus 
converted multi-port laparoscopic cholecystecotmy

ceived SPLC. Their mean BMI was 23.85 kg/m2 (range, 18.4 
to 33.7 kg/m2). The BMI of 22 patients were over than 25 
kg/m2. Mean operating time took 76.75 minutes (range, 45 
to 125 minutes). However, operating time decreased ac-
cording to the increase of experience of single port surgery 
cases. Fig. 1 explains operating time saved according to the 
surgeon's experiences [17]. Twenty-one patients had had a 
history of previous surgery. Nine underwent appendec-
tomy, 13 had obstetric and gynecologic surgery, and 2 had 
urology surgery. Sixty-seven patients had no symptom, 27 
patients had abdominal pain and 6 had gastric discomfort. 
Forty-nine patients were diagnosed with GB stone, 32 of 
them were symptomatic cholecystitis with GB stone. Fifty 
patients were diagnosed with GB polyp, and 1 was GB 
empyema. Twenty-four of the 50 patients diagnosed with 
GB polyp, were pathologically diagnosed with cholesterol 
polyp and the other 26 were tubular adenoma. CT and US 
were used for the diagnoses. Eighteen cases had in-
tra-operative bile leakage because GB were injured when 
dissected from the liver bed; 10 cases were cholecystitis 
and 8 were GB polyp. No postoperative bile leakage 
occurred. Eighty-four patients were discharged two days 
after operation.

There were 6 patients with complications after surgery 
described in Table 2. One patient experienced liver en-
zyme elevation; it resolved spontaneously. Three had 
wound infection with fever. Wound dressing and anti-
biotics resolved these, and their wounds were found clean 
at out patient clinic. One patient suffered continuous ab-

dominal pain after surgery. Sludges in the common bile 
duct were found on abdominal US and he received endo-
scopic sphincterotomy. No incisional hernia was obser-
ved. 

Of the one hundred cases of SPLC, 21 cases were con-
verted to multi-port surgery. Seven cases were converted 
to three-port surgery, and 14 cases were converted to 
two-port surgery. The main reason for conversion to mul-
ti-port surgery was poor visualization of Calot's triangle 
[18]. Three cases were converted because of bleeding. We 
tried to understand the reason of conversion to multi-port 
surgery and compared variable parameters of the pure 
single port surgery and converted to multi-port surgery. In 
Table 3, we compared age, gender, BMI and previous ab-
dominal surgery history. Interestingly, each parameter did 
not have significant statistical meaning. No conversions 
were performed due to complications, and no conversions 
resulted in complications. There was no case of conversion 
to open surgery. 

DISCUSSION

Even though the first transumbilical cholecystectomy 
was described in 1999 [14],  SPLC is still in its early days 
[19]. SPLC is challenging to laparoscopic surgeons [20], 
however, there are a few reports of laparoscopic single 
port surgery. When a new technique is accepted, many fac-
tors should be considered. Who is a likely candidate for 
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SPLC? Is it a safe method without severe complications? Is 
it a difficult method for a surgeon to become accustomed 
to? Does it increase operation time? Does the new techni-
que need new surgical instruments and will it increase the 
cost of equipment? This review of 100 cases of SPLC aims 
to answer those questions. 

For the 10 cases at the very beginning of our study, we 
restricted indication on only simple GB stone without any 
symptom or any evidence of inflammatory change on im-
age study. After the 10 cases, the strict criteria were re-
duced as the surgeon became accustomed to the new 
method. For the first 20 cases, BMI over 25 kg/m2 were 
excluded. However, BMI did not have much influence on 
conversion to multi-port laparoscopic cholecystectomy. 
Twenty-one cases were converted to multi-port surgery. 
We compared data of the single port laparoscopic surgery 
with converted multi-port laparoscopic cholecystectomy. 
Mean BMI didn't seem to have statistically significant 
meaning (P = 0.381). 

SPLC did not incur severe complications. Liver enzyme 
elevation and delayed bleeding resolved spontaneously. 
Wound infection was controlled by wound dressing and 
antibiotics. Song et al. [21] stated the risks associated with 
SPLC were not greater than multi-port laparoscopic 
cholecystectomy. 

Han et al. [22] demonstrated that SPLC could be applied 
effectively and performed as quickly as conventional chol-
ecystectomy with a learning curve of approximately 8 
cases. We found that mean operation time dropped dra-
matically after thirty cases. Youn et al. [17] suggested the 
learning curve for SPLC for a surgeon with prior conven-
tional laparoscopic cholecystectomy experience and for a 
self taught single port technique should be around 30 
cases. The time decreasing slope was rigid for the first 30 
cases. After that the slope remained flat. The more expert 
to the surgical skill, the more difficult cases were enrolled. 
Thus, operation time does not sharply decrease. 

At first, flexible laparoscopic instruments were used. 
After 10 cases, all the conventional rigid laparoscopic in-
struments were used for SPLC. A hook Bovie was the only 
flexible instrument. If any laparoscopic center is consider-
ing trying SPLC, little extra cost of equipment is needed 
because conventional equipment would suffice in SPLC as 

well. 

Limitations
This report is based on the results of only one surgeon. 

The results from several surgeon groups are required to 
broaden the results. We only mentioned the short-term 
postoperative data excluding long-term postoperative 
data. For example, long-term cosmetic effect [23-25], in-
cidence of incisional hernia after single port lapa-chol-
ecystectomy, subjective patientpain [26-28] or patient sat-
isfaction might be valuable data. SPLC superiority would 
be more strongly supported if a comparison with conven-
tional laparoscopic cholecystectomy had been suggested. 
Surgical history, however, didn't seem to influence SPLC. 
No patient had upper abdominal surgical history such as 
stomach operation or liver operation. The challenge of 
those types of cases might require new methods or instru-
ments. 

In conclusion, SPLC is a safe and practicable technique. 
The operating time is moderate and can be reduced with 
the surgeon's experience. About 30 cases should be the 
learning curve for a surgeon to become accustomed to 
SPLC. At first, strict criteria was indicated for SPLC. 
However, the surgical experience can reduce the criteria 
and broaden the spectrum of SPLC. To set up SPLC in a 
surgery center, little extra cost is needed because conven-
tional laparoscopic equipment is useful in SPLC. SPLC is 
occupying a greater domain of conventional laparosopic 
cholecystectomy. 
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