
A comparison of single-port laparoscopic cholecystectomy 
and an alternative technique without a suspension suture

INTRODUCTION

Single-incision laparoscopic surgery (SILS) was first used two decades ago. This method was then used 
in gynecology, urology, and also general surgery, with an emphasis on cholecystectomy (1, 2). Accord-
ing to the short-term results, this new method was less painful, led to fewer hernias, provided better 
cosmesis, and was more economical (2).

However, some disadvantages of this method were reported in recent studies (3). Baik et al. (4) reported 
that the complex instruments and ports used in this method caused significant difficulties and restric-
tions during surgery. Ma et al. (5) had to use additional ports for the vast majority of patients (67%) 
during single-incision laparoscopic cholecystectomy (SILC) due to technical difficulties during surgery. 
Additional ports were also used in rectal surgery due to technical difficulties (6). 

Despite their use in numerous clinical studies, we did not come across data on the use of additional 
ports in the articles we could access.

We found that the surgery became easy and that suspension was not needed when a 5-mm port at the subxi-
phoid region was added to the SILC technique. We compared the preliminary results of this technique as planned 
and implemented by us for the first time with the results of patients for whom we used the SILC method. 

MATERIAL AND METHODS

Study Design

The first 10 patients in whom we used SILC were evaluated in our pilot study. We found the mean dura-
tion of the surgery to be 65.5±13.4  min. We aimed to reduce this duration by 10% in patients in whom 
we used an additional port. The number of patients needed was calculated. Considering a power of 
80% and reliability of 0.05, we found that 22 patients should be present in each group. Two groups 
(Group 1; SILC, Group 2; MCAP) were randomized by automatic numbering from April 2012. The study 
was started with 54 patients for the possible loss of patients and data during the study. Some patients 
were excluded from the study due to the reasons presented in the flow-chart (Figure 1). The study was 
completed with 23 patients in each group.

Study Patients and Evaluated Data

This study was conducted in the Department of General Surgery, Kafkas University School of Medi-
cine, between April 2012 and September 2013. All study patients were given information about the 
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Objective: Many surgeons face difficulties during single-incision laparoscopic cholecystectomy (SILC) surgery and are 

forced to use an additional port. We compared the results of a technique that we developed with SILC.

Material and Methods: Fifty-four patients who were diagnosed with chronic cholelithiasis were prospectively ran-

domized and divided into two groups. An additional 5-mm port (MCAP: with an additional port using a multi-

channel device through the umbilicus) was placed in the subxiphoid area instead of a transabdominal suspension 

suture in one group of patients. The other group was operated on with the SILC technique. The demographic and 

surgical data of the patients were compared.

Results: The MCAP technique shortened the surgery duration by more than half (MCAP: 35.0±12.3, SILC: 79.1±27.7 

min) (p<0.05). No difference was found between the two methods in terms of estimated blood loss, length of hospi-

talization, postoperative day 1 and 7 visual analog scale scores, need for analgesia in the postoperative period, and 

rate of changing to another technique due to inadequacy of the surgical technique.

Conclusion: MCAP is as safe as SILC for cholecystectomy and is easier for the surgeon to perform.
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content of the study and the surgical technique. Approval 
of the hospital ethical committee was obtained (Kafkas Uni-
versity-80576354-050-99/35), and the Helsinki Declaration 
principles were used. Informed patient consent forms that in-
cluded their treatment protocols were taken from all patients 
included in this study.

Patients with an indication for elective cholecystectomy were 
included in this prospective randomized study. The demo-
graphic data of all patients in each group were analyzed. Of 
the patient-related data, the body mass index (BMI), American 
Society of Anesthesiologists (ASA) score, estimated blood loss 
(difference between the total amounts of suction and irriga-
tion), duration of surgery and hospitalization, visual analog 
scale (VAS) scores on postoperative days 1 and 7 to measure 
the patient’s pain, the need for analgesia and any complica-
tions, and the rate of changing to another technique due to 
inadequacy of the surgical technique were determined.

The operations were performed at the hospital by a surgical 
team that was experienced (with at least 100 laparoscopic sur-
geries) in the minimally invasive technique.

Pregnant women, patients with clotting disorders, those with 
a pre- or perioperative diagnosis of acute cholecystitis, and pa-
tients whose postoperative follow-up could not be performed 
were not included in the study.

Statistical Analysis

The Statistical Package for the Social Sciences (SPSS Inc., Chi-
cago, IL, USA), v. 16.0 for Windows software package was used 
in the statistical analysis and data collection. The Shapiro-Wilk 
test was used for the distribution analysis of the parameters. 
The data with a normal distribution were expressed as mean 
± standard deviation, while data without a normal distribu-
tion were expressed with median values. The parameters with 
a normal distribution were compared with Student’s t-test, 
and the parameters with an abnormal distribution were com-
pared with the Mann-Whitney U test when comparing the two 
groups. P value <0.05 was accepted as significant. 

Surgical Technique

We entered the abdomen with an approximately 1.5-cm trans-

verse incision through the umbilicus in the supine position un-

der general anesthesia for SILC. The flexible SILC port (Covidien, 

Massachusetts, USA) was pushed forward inside the abdomen 

from the incision with the help of a clamp. CO
2
 was adminis-

tered into the abdominal cavity through an insufflation cannu-

la, and the abdomen was inflated to a pressure of 14 mm-Hg. A 

5-mm cannula was inserted into the hole of the SILC port, and 

a 5-mm (30°) optical camera was pushed forward through the 

cannula into the abdominal cavity to explore the abdomen. 

Two 5-mm cannulae were inserted into the abdominal cavity 

through the other two holes. A 4/0 polypropylene fiber with 

a straight needle was used to enter the abdomen from the 

right upper quadrant under the costal curve and then passed 

through the fundus of the gallbladder and exited through the 

skin in an area adjacent to the entry site. Tension was applied 

to the suture, and the gallbladder was hung on the abdomi-

nal wall. Calot’s triangle was dissected with standard laparo-

scopic instruments, and the cystic duct and cystic artery were 

revealed. The cystic duct and cystic artery were clipped with 

a 5-mm clip. Following the completion of the gallbladder dis-

section, the suspension suture was cut, and the gallbladder 

was taken out of the abdomen together with the port. 

No suspension sutures were placed in the MCAP to hang the 

gallbladder, unlike in the SILC method. After the SILC port was 

inserted through the incision in the umbilicus, a 5-mm trocar 

was placed through the 0.5-cm incision made in the right of 

the upper one-third junction of the umbilicus-xiphoid dis-

tance under the xiphoid process (Figure 2a). Laparoscopic 

instruments, such as a grasper, clip shooter, dissector, and ir-

rigation instrument, were placed from this incision as required 

during the surgery (Figure 2b). The gallbladder was suspend-

ed upwards and backwards with a grasper placed through the 

umbilical port. A second grasper was entered through this 

port, and the retraction procedure was performed with two 

graspers when needed during the process. Cholecystectomy 

was performed in the patient as in the SILC method. The pa-

Figure 1. Flow-chart shows the study profile and the intraoperative findings of the excluded patients. In the SILC group, 2 
operations were converted to open laparotomy and one operation could be continued after the addition of another port. 

SILC: single-incision laparoscopic cholecystectomy 

Assessed for eligibility
(n=54)

SILC
(n=28)

n=23 n=23

Open surgery

Additional port
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Bleeding
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tients were followed monthly during the postoperative period 
(Figure 2c).

The umbilical fascial defect was closed with a ProleneTM (Ethi-

con, USA) loop, and the skin was closed with VicrylTM (Ethicon, 
USA) in both methods. All patients were administered two 

doses of antibiotics (1 gram intravenous ampicillin-sulbactam) 
during and after surgery.

All patients were administered pethidine 50-100 mg IM (ac-
cording to the patient’s age and body mass) after surgery and 

4 mL IV metamizole sodium during follow-up. Metamizole so-
dium was repeated at the same dose as required for analgesia. 
These repeated doses were accepted as the post-operative 

analgesia requirement data of the patients.

RESULTS

A total of 46 patients of both genders between the ages of 

25 and 76 (mean 48.5±10.3) years were included in the study. 
There was no significant difference between the two groups 

in terms of age, BMI, ASA score, and pre-operative diagnosis 
(Tables 1 and 2).

Analysis of the intra-operative and post-operative data 

showed no difference for estimated blood loss, postopera-
tive analgesia requirement, VAS scores on postoperative days 

1 and 7, duration of hospitalization, and total complication 
rates. However, a significant difference was found between 
the two groups in terms of duration of surgery. The duration 

of surgery was significantly shorter in the MCAP method com-

pared to the SILC method (35.0±12.3 and 79.1±27.7 min, re-
spectively) (Table 3).

We used graspers that we inserted through the transumbili-
cal port in order to achieve gallbladder retraction and reveal 

Calot’s triangle anatomically in the MCAP method. Two grasp-

ers from the transumbilical port were used for 15 patients 
(65%), and one was used for 8 patients (35%) in this technique. 

The postoperative complication rates were similar. Serous dis-
charge occurred from the umbilicus in 4 patients in the SILC 
group and in 3 patients in the MCAP group. Routine wound 
care was used for treatment. No bile duct injury was found in 
any patient.

The rates of changing to another technique due to technical in-
adequacy were similar; 2 patients (7.1%) were changed to open 

surgery, and 3 patients (10.7%) required an additional port in 

the SILC group. Two patients (7.7%) were changed to open sur-

gery and another port was used in 1 patient (3.8%) in the MCAP 

group. These patients were excluded from the study.

DISCUSSION

The first results of the SILS method performed transabdomi-

nally through a port placed at a 1.5-2 cm umbilical incision were 

positive. This result was aided by the recently developed special 

ports, cameras providing better visibility, and devices with in-

creased motility. The technique was used in surgical procedures 

involving many organs, such as the gallbladder, in the follow-

ing years. However, some studies, published about 5 years af-

Figure 2. a-c. Trocar entry in the MCAP technique (a). One instrument elevates the gallbladder, and another dissects it in MCAP 
technique (b). View of the incisions in the first postoperative month of the MCAP technique (c).

MCAP: with an additional port using a multi-channel device through the umbilicus 

a b c

Table 1. The demographics of the patients

 SILC MCAP 

 (n=23) (n=23) p value

Age (yr) 48.8±8.0 48.5±12.8 0.213

Female/Male 19/4 17/8 0.767

BMI (kg/m2)  30.8±6.3 30.1±5.9 0.277

ASA (I/II/III) 10/8/5 9/10/4 0.510

SILC: single-incision laparoscopic cholecystectomy; MCAP: with an 

additional port using a multi-channel device through the umbilicus;  

Yr: year; BMI: body mass index; ASA: American Society of Anesthesiologists

Table 2. The preoperative findings of the patients

  SILC MCAP 

  (n=23) (n=23)

Previous abdominal surgery

 Upper 0 1

 Lower 5 6

 Both 1 0

Indications for cholecystectomy  

 Chronic cholecystitis 19 20

 Gallstone pancreatitis 0 0

 Choledocholithiasis 1 1

 Biliary dyskinesia 2 1

 Polyp 1 1

SILC: single-incision laparoscopic cholecystectomy; MCAP: with an 

additional port using a multi-channel device through the umbilicus 
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ter the initial applications, mentioned some inadequacies and 
disadvantages of this method. Alptekin et al. (3) stated that SILC 
was not a superior method when compared with traditional 
laparoscopic cholecystectomy. Technical difficulties, such as the 
inability to work comfortably in a limited anatomical area, the 
proximity of the trocars, superposition of the instruments, and 
poor ergonomics, were the main reasons (3, 7). These factors 
prolong the operation time and may cause bile duct injury (8).

The results of some studies supported this notion. A meta-anal-
ysis of 9 randomized studies including 362 patients who under-
went SILC was recently reported (9). Additional ports were re-
quired in 4 of these studies due to the difficulty of this method. 
The additional port usage rates were 3% to 67%. Surgeons have 
sought different techniques to overcome these technical chal-
lenges in recent years. This has led to modified methods, such 
as 2 ports and 3 ports, to provide various kinds of gallbladder 
retraction (10, 11). These techniques are claimed to be reliable, 
but suspension of the gallbladder is performed with sutures 
with at least 2 extra holes in the abdominal wall. Therefore, they 
could not shorten the surgery duration adequately. The modi-
fied dome down laparoscopic technique applied by Cui et al. 
(12) is performed with a 360º view of the cystic duct and gall-
bladder together and retrograde dissection to the porta hepatis. 
Although this technique reveals the ductal anatomy adequately 
and is therefore suggested to be reliable, it has no advantage 
in terms of operation time (average 80.3 minutes). The study of 
Tian et al. (11) is one of the recent studies. The mean operative 
time was 47.2 min in the method where a retraction suture was 
applied to the fundus with a needle-like retractor. However, no 
comparison was made with classical 3- or 4-port laparoscopic 
cholecystectomy or SILC, and data, such as postoperative an-
algesia, VAS score, and duration of hospitalization, were not 
evaluated in this study.

We observed that using an additional port instead of a suspen-
sion suture provided significant advantages, such as easier tech-
nique and shorter operative time, during our SILC experiences. 
The surgery duration was shortened by more than 50% in our 
patients, whereas we had aimed for 10%. There were many fac-
tors causing the surgery duration to be shortened in patients 
where we implemented an additional port. The first factor was a 
decrease in the number of instruments inserted into the abdo-
men through the umbilical port in this method. We inserted the 

dissector through an additional trocar site and inserted the 1 or 
2 graspers and the 5° camera through the umbilical port in the 
MCAP method. Superposition of the instruments was therefore 
prevented, and the instruments could move more freely in the 
abdomen. The second factor was the elimination of the hand 
superposition that the surgeon frequently encounters due to 
both hands being close to each other while holding the instru-
ments. One hand of the surgeon is on the belly, and the other 
hand is on the epigastric region. We used a second grasper in 
patients whose gallbladders were not appropriate for retrac-
tion with a single grasper (increased gallbladder wall thickness, 
hydropic gallbladder, or large stone present on Hartmann’s 
pouch). The help of an assistant holding the camera was needed 
in this case. The other factor was avoding suspension sutures. 
This was the third factor providing a time advantage for the 
MCAP technique. One of the major causes for failure or gallblad-
der injury in the laparoscopic surgery technique is the inability 
to reveal the anatomy of Calot’s triangle adequately. Therefore, 
suspension sutures were placed to expose Calot’s triangle in the 
SILC technique. Some surgeons place a second suspension su-
ture in Hartmann’s pouch (13). The time spent for suspension 
of the gallbladder was 4 min on average in the method used 
by Tian et al. (11). We believe that the duration of this process 
is associated with the experience of the surgeon, and the time 
spent is at least 5-10 minutes. This process is repeated in some 
cases as a result of the needle being short or breaking due to a 
thick subcutaneous fat layer and prolongs the duration of sus-
pending the gallbladder. We shortened the duration of surgery 
significantly by implementing the retraction procedure with 1 
or 2 graspers we inserted through the umbilical port in the ad-
ditional port method. Another advantage was minimizing the 
time loss occurring during frequent irrigation of the surgical 
field. The irrigation instrument is inserted through an additional 
port in this technique and provides simple and faster irrigation 
of the surgical site, as it is not superimposed with the other 
instruments, and enters the abdomen at a straighter angle. A 
significant advantage affecting the duration of surgery in the 
additional port application is the potentially shorter learning 
curve. The learning curve for the SILC technique has been re-
ported to be 19 patients (14). Although the number of ports is 
lower in the MCAP technique that we used, it is a technique that 
may be implemented without difficulty, even in the first use of a 
surgeon who is experienced with laparoscopy, as it is similar to 
the classic laparoscopic techniques. The surgeons implement-
ing this method in our clinic were surgeons who were experi-
enced with the conventional laparoscopic technique. Despite 
this experience, while the first SILC surgery lasted 160 minutes, 
the first surgery of the additional ports technique performed on 
the same date lasted 35 minutes.

The postoperative pain and analgesia requirements, duration 
of hospitalization, and rates of changing to another procedure 
due to the inadequacy of the surgical procedure were similar 
between the methods, with no significant difference in our 
study. This may be due to the similar techniques, although the 
duration of surgery was different.

The prospective and randomized nature of our study is a sig-
nificant advantage. There is no information in the literature 
about cases where an additional port was used during the sur-
gery. Starting the surgery with an additional port is therefore 
important to obtain accurate data. This is a significant advan-
tage of the current study.

Table 3. Intraoperative and postoperative findings of the 
patients

 SILC MCAP 

 (n=23) (n=23) p value

Operating time 79.1±27.7 35.0±12.3 <0.05

Estimated blood loss (mL) 9.6±6.5 11.3±11.2 0.889

VAS.1 (1-10) 4.1±1.3 4.3±1.4 0.838

VAS.2 (1-10) 2.1±0.9 1.9±0.7 0.371

Analgesic 3.8±1.8 3.2±1.5 0.215

Hospital stay (day) 2.0±0.8 2.2±1.1 0.609

Postop complications (%) 17.3±4.2 13.0±3.7 0.386

SILC: single-incision laparoscopic cholecystectomy; MCAP: with an 

additional port using a multi-channel device through the umbilicus;  

VAS: visual analog scale
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The lack of evaluation of the cosmetic expectations can be 
thought as a significant limitation. However, we asked all pa-
tients beforehand whether the 0.5-cm incision and scar tissue 
would create a cosmetic problem. Therefore, we made sure 
that the patients in whom we implemented the SILC and SILC 
with additional port techniques did not have a cosmetic ex-
pectation or did not consider it a problem. We therefore cre-
ated a homogeneous group among the patients. Studies on 
larger series and studies evaluating the cosmetic expectation 
are also needed. 

CONCLUSION

The SILC method has technical difficulties and disadvantages 
compared to long-term studies, unlike the results in its initial 
period of use. The difficulties encountered in this surgery can 
be overcome with the MCAP method. This method is more reli-
able and easier than the laparoscopic method. It prevents con-
fusion during surgery and significantly reduces the duration 
required. However, an evaluation of both methods in terms of 
cosmetic expectations is required.
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