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INTRODUCTION

Background
	 	 ince the first published case series of laparo- 
	 	 scopic surgery in the 1990’s by Jacobs,  
	 	 et al,1 the improvements in short-term 
outcomes and safety of this minimally invasive 
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ABSTRACT

Background: Single-incision laparoscopic colectomy (SILC) is an evolving technique with potential advantages 
by reducing number of incisions that can reduce port-related complications and improve cosmetic results. The 
purpose of this study was to compare the short-term outcomes between SILC, hand-assisted laparoscopic colectomy 
(HALC) and standard multi-port laparoscopic colectomy (MLC).
Methods: Retrospective analyses of a total of 90 patients between May 2010 and December 2011, who underwent 
SILC for colon cancer surgery, were performed in 30 patients. Clinicopathological parameters were matched 1:1 
with patients who underwent HALC (n=30) and MLC (n=30). Short-term outcomes were collected and analyzed.      
Results: Operative time was significantly shorter in SILC compared to HALC and MLC (p< 0.001), as well as less 
estimated blood loss (p = 0.02). There were no significant differences in conversion rate and number of harvested  
lymph nodes. SILC had the advantage of less 24-hr postoperative pain score compared to HALC and MLC (p< 0.001), 
whereas length of stay and time to full diet were not different.    
Conclusion: In selected patients, SILC can be successfully and safely performed with shorter operative time, less 
estimated blood loss and less postoperative pain score.  
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technology for colorectal cancer has been proven 
from several prospective randomized controlled 
trials.2-7 The long-term results are comparable 
between laparoscopic colectomy and open colec-
tomy for colon cancer, including recurrences and 
survivals.2-5 Therefore, these are the main reasons 
for increasing popularity of laparoscopic colec-
tomy for colon cancer. 
	 	 The use of laparoscopic surgery has had a 
significant impact on recent surgical procedures 
in many fields counting colorectal surgery as well. 
Several techniques have been proposed, including 
standard multi-port laparoscopic colectomy, 
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Hand-assisted laparoscopic colectomy (HALC), 
Single-Incision laparoscopic surgery (SILC) and 
robotic assisted laparoscopic colectomy. SILC is 
an evolving technique with potential advantages 
by reducing the number of incisions that can  
reduce port-related complications and improve 
cosmetic results.8-10 One of the major disadvantages 
of SILC is collision of the instruments causing 
limitation of movement. This may prolong the 
operative time. However, some studies demon-
strated the benefit of SILC was not only limited 
to cosmetic outcome, but also shorter operative 
time and shorter length of stay.9,11 Therefore, the 
purpose of this recent study compares the results 
of intraoperative and postoperative outcomes 
between SILC, HALC and MLC.

MATERIALS AND METHODS

Study population
	 	 After the Institutional Review Board  
approved this study, a retrospective analysis of 
the patients who underwent SILC, HALC, and 
MLC at Minimally Invasive Surgery Unit, the 
Department of Surgery, Faculty of Medicine 
Siriraj Hospital between May 2010 and December 
2011 was performed. Patient’s demographic data, 
perioperative outcomes, early postoperative com-
plications and pathological data were recorded.  

Operative techniques 
Positioning 
Right hemicolectomy
	 	 Patient was placed in supine position and 
operating table was turned into steep trendelen-
burg and right side up position. Surgeon stayed 
on the left side of the patient accompanied with 
camera holder. The assistant and scrub nurse 
stayed on the opposite site.  

Left hemicolectomy and sigmoidectomy  
	 	 Modified lithotomy position was preferable 
position for left-sided lesion. Steep trendelenburg 
and left side up were positioned after operative 
ports were completely placed. Surgeon, camera 
holder and scrub nurse stayed on the right side 
and assistant stayed on the left side of the patient.     

Single incision laparoscopic colectomy 
	 	 We used multi-fascial technique similar to 
our previous publication.12 Majority of the cases 
(N=27) used this technique by making a small 
4-5 cm midline incision through skin and sub-
cutaneous tissue. Pnuemoperitoneum was created 
with closed technique by puncturing with Veress 
needle into intraperitoneal cavity. A 10-mm port 
was inserted to abdominal cavity for a 10-mm, 
30-degree camera (Endoeye™, Olympus comp. 
Tokyo, Japan). Two 5-mm ports were placed at 
the upper and lower end of incision for standard 
non-articulating instruments, including monopolar 
endohook, ultrasonic device, and non-traumatic 
grasper.   

Mesenteric dissection 
	 	 Medial to lateral approach is a preferable 
technique for both-sided lesions. After control-
ling of named vessels by clips, mobilization of 
the lateral attachment was performed to free the 
affected colon. Exteriorization of the colon was 
performed via hand-port device for HALC, while 
fascial extension was needed for SILC and MLC. 
Resection of the tumor and completion of the 
anastomosis by hand-sewn or stapling devices 
were performed.  

Statistical analysis 
	 	 Statistical analyses were performed using 
PASW Statistics, version 18.0 (SPSS Inc, Chicago, 
IL). The chi-square and student t tests were used 
to compare the data for each group. P less than 
0.05 was considered statistically significant. 

RESULTS

 	 	 Between May 2010 and December 2011, 
30 SILC were performed for colon cancer surgery 
and were case matched with 1:1 with patients 
who underwent HALC (n=30) and MLC (n=30). 
Nine (30%) patients in SILC group had previous 
abdominal operations and were not significantly 
difference with HALC (13%) and MLC (30%) 
(p= 0.22) groups. One of the patients of SILC was 
converted to HALC (3%), slightly lower when 
compared with two patients (6%) in HALC and 
4 patients (12%) in MLC groups. Demographic 
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data were presented in Table 1. Intraoperative 
outcomes were presented in Table 2 and post-
operative outcomes were presented in Table 3.  

DISCUSSION

	 	 HALC has potential benefits with shorter 
learning curve for the performer, less operative 
time and lower conversion rate compared to 
conventional laparoscopic colectomy, especially 
in the setting of complex procedures such as 
total proctocolectomy.13-15 SILC, also known as 
single-port laparoscopic colectomy (SPLC), is 
an evolving technique with potential advantages 
by reducing the number of incisions which can 
reduce port-related complications and improve 
cosmetic results.8-10 The reports of the learning 
curve for SILC ranged between 10-36 cases.16,17 
	 	 Recent systematic reviews and meta-analy-
sis have compared the results of SILC to standard 
MLC. The majority of the results concurred on 
comparable results in the post-operative compli-
cations, conversion rate, operative time, blood 

loss, ileus, length of hospital stay, morbidity and 
mortality.8,9,18-20 Yang and colleagues found the 
advantage of decreased length of stay, less incision 
length, and less blood loss with increased number 
of harvested lymph nodes.19 
	 	 A couple of case-matched studies compared 
the results of SILC to HALC and MLC21,22 found 
that SILC was comparable to MLC in safety and 
operative time with the advantage of decreased 
incision length, and suggesting improved cos-
metic satisfaction, along with increase in patient 
recovery time due to less post-operative pain and 
shorter length of stay.
	 	 For this recent study, the operative time was 
significantly shorter between SILC and HALC 
(p<0.003) as well as SILC and MLC (p<0.001). 
The shorter operative time may be due to the 
fact that the surgeons performing the SILC are 
well experienced with the HALC and the MLC. 
This result is similar to previous publications.10,11  
Therefore, the potential advantage is not limited 
only to cosmetic results, but also includes shorter 
operative time.  

		  SILC	 HALC	 MLC	 P value
		  (30)	 (30)	 (30)
Gender: Female to male	 15:15	 15:15	 19:11	 0.49
Age(y): Mean ± SD	     64 ± 14	        67 ± 13.1	        65 ± 11.5	 0.74
Body mass index (kg/m2), 	 23.82 ± 4.5	 22.64 ± 3.5	 23.08 ± 3.2	 0.48
	 Mean ± SD	
ASA score
	 1 	   4	   5	   5	 0.89
	 2  	 24	 21	 21
	 3	   2	   4	   4
Previous abdominal operation, n (%)	           9 (30)	          4 (13)	           9 (30)	 0.22
Location
	 Right 	   7	   3	   7	 0.06
	 Left 	   4	   5	   6
	 Sigmoid	 19	 22	 17
T Stage
	 0-2	 10	 10	 11	 0.95
	 3-4	 20	 20	 19
N Stage
	 0	 13	 11	 14	 0.73
	 1-2	 17	 19	 16
Colonic stent, n (%)	          3 (10)	        2 (7)	        2 (7)	 0.36

TABLE 1. Baseline characteristics. 
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		  SILC	 HALC	 MLC	 P value
		  (30)	 (30)	 (30)
Operative time (min),	 120 (60-260)	 180 (90-300)	 208 (95-360)	 <0.001*
	 Median (range)
Estimated blood loss (ml),	 25 (5-300)	 50 (5-400)	 50 (5-350)	 0.02**
   	 Median (range)
Conversion, n (%)	 1 (3)	 2 (6)	 4 (12)	 0.49
Lymph node harvest,	 16 (0-46)	 18 (3-58)	 22 (4-46)	 0.33
 	 Median (range)
Anastomosis	 9 / 21	 9 / 21	 5 / 25	 0.39
   	 Hand / staple

TABLE 2. Intraoperative outcomes. 

*Operative time for SILC vs. HALC (p= 0.003), SILC vs. LAC (p<0.001)
**Estimated blood loss for SILC vs. HALC (p= 0.02)

*Pain score at 24 hr. for SILC vs. HALC (p< 0.001) and HALC vs. MLC (p <0.001) 
**The number of event is too small to calculate by statistical analysis

		  SILC	 HALC	 MLC	 P value
		  (30)	 (30)	 (30)
Length of stay (day),	 8 ± 3.4	 8 ± 3.2	 7 ± 3.1	 0.73
	 Mean ± SD
Pain score at 24 hr,	  2 (0-6.6)	 5 (2-8)	 2 (0-4.2)	 <0.001*
	 Median (range)	
Time to fully diet (hr),	   64 (28-112)	    72 (48-96)	   67 (38-112)	 0.29
	 Median (range)	
Leakage, n (%)	 1 (3)	 0 (0)	 0 (0)	 N/A**

TABLE 3. Postoperative outcomes.

CONCLUSION

	 	 In selected patients, SILC can be success-
fully and safely performed with shorter operative 
time, less estimated blood loss and less post-
operative pain score. However, a large random-
ized study will be crucial to determine the data of 
short-term and long-term oncological outcomes.  
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