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Abstract
We report the first case of single port laparoscopic 
right hemicolectomy for advanced colon cancer. An 
abdominal 3 cm length incision was made via  the 
umbilicus. A small wound retractor and a surgical glove 
were used as a single port. All soft tissue anterior to 
the superior mesenteric vein was completely removed 
and D3 lymph node dissection was achieved. The total 
operative time was 180 min with minimal blood loss 
(< 50 mL). The size of the tumor was 5 cm × 3 cm 
and its tumor stage was T3N0. Sixty-nine lymph nodes 
were harvested and none were positive. We believe 
that single port surgery for colon cancer is a feasible 
and safe procedure with surgical results comparable to 
conventional laparoscopic procedures.
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INTRODUCTION
The laparoscopic approach for colorectal surgery has 
been shown to result in shorter hospital stays, faster 
return of  bowel function, less pain and better cosmetic 
results than open surgery[1,2]. Moreover, the long term 
recurrence and survival results of  laparoscopic surgery 
for advanced colon cancer are not different from those 
of  conventional surgery[3,4]. Therefore, laparoscopic 
surgery has been considered the best treatment for 
colon cancer. Natural orifice transluminal endoscopic 
surgery (NOTES) has recently been developed and 
introduced for certain procedures in humans. However, 
there are many technical limitations for the use of  
NOTES in colon resection and anastomosis. Until now, 
experimental studies of  NOTES for colon surgery 
have only been performed using animals or cadavers[5,6]. 
Single port laparoscopic surgery (SPLS) has advantages 
over NOTES in ease of  instrument use and operative 
technique. This is the first report on SPLS performed 
for a right hemicolectomy in advanced colon cancer with 
D3 lymph node dissection.

CASE REPORT
Our patient was a 60-year-old woman who was diag-
nosed with ascending colon cancer. Colonoscopy re-
vealed an encircling mass in the ascending colon and 
biopsy demonstrated adenocarcinoma (Figure 1). An 
abdominopelvic computed tomography scan showed 
enhanced wall thickening in the ascending colon and no 
distant metastasis (Figure 2). The patient’s body mass 
index was 25. The patient’s consent about single port 
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surgery was obtained. A 3 cm abdominal incision was 
made via the umbilicus using the method reported by 
Casciola et al[7]. A small wound retractor (ALEXIS wound 
retractor S, Applied Medical, Santa Margarita, CA, USA) 
and a surgical glove were used as a single port, as in 
previous reports[8,9] (Figure 3). The surgical technique 
was similar to laparoscopic right hemicolectomy and 
involved a medial to lateral approach using a 0 degree 
10 mm scope. We used a hook type monopolar suction 
irrigator and 5 mm standard straight laparoscopic instru-
ment for dissection of  lymph nodes and vessels. We suc-
cessfully removed all lymph nodes and connective tissue 
around the ileocolic vessels and midcolic vessels. The 
vessels were divided using Ligasure V (Covidien, Val-
leylab, Norwalk, CT, USA). All of  the soft tissue anterior 
to the superior mesenteric vein was completely removed 
and D3 lymph node dissection was achieved (Figure 4A 
and B). The specimen was put into a plastic bag within 
the abdominal cavity and was retrieved through the um-
bilical port without wound extension. Extracorporeal 
anastomosis was performed using staplers. The total 
operative time was 180 min with minimal blood loss  
(< 50 mL). The patient’s total hospital stay was 4 d and 
she was discharged without complications (Figure 5A). 
The surgical specimen was 27.5 cm in length with 10 cm 
surgical margins and the tumor size was 5 cm × 3 cm 
(Figure 5B and C). There were 69 harvested lymph 

nodes and there were no positive lymph nodes. The 
pathologic staging of  the tumor was T3N0M0. 

DISCUSSION
Laparoscopic surgery for advanced colon cancer provides 
increased patient satisfaction with improvements in 
postoperative pain, cosmetic results, and recovery[1-4]. 
However, laparoscopic surgery typically requires 5-6 
trocars with 5-12 mm-sized incisions for each trocar, with 
associated risks for trocar site bleeding, herniation of  
the viscera, wound infection, wound pain and unwanted 
cosmetic outcomes[10,11]. Single port surgery has been 
reported in nephrectomy, appendectomy, cholecystectomy, 
adnexal mass resection, and sacrocolpopexy[12-15]. Like 
laparoscopic surgery, SPLS was developed and, gradually, 
more complex and difficult procedures have been 
performed. Bucher et al[16]reported a successful single port 
access right hemicolectomy operation for a 5 cm sized 
polyp in the ascending colon. They respected oncologic 
principles for cancer surgery. The surgical specimen 
length was 38 cm with a 10 cm surgical margin and 33 
lymph nodes were retrieved. Leroy et al[17] performed a 
sigmoidectomy using a single port access for a patient 
with diverticular disease in the sigmoid colon. In this 
procedure, the surgeons used a specific single port (ASC 
Triport, Advanced Surgical Concepts, Wicklow, Ireland), 
magnets and endoscopy for bowel traction. This Triport 
allows the passage of  1 large-caliber instrument (up to 
12 mm) and 2 other instruments of  smaller diameter (up 
to 5 mm each). The surgical specimen was 40 cm long 
and anastomosis was located 10 cm from the anal margin. 
Although these reports demonstrated the technical 
feasibility and safety of  single port surgery, it remains 
a complex and intricate procedure. Single port surgery 
has limitations with regard to movement range, adequate 
traction and triangulation for dissection. 

We performed single port surgery in an advanced 
colon cancer patient. Before the single port laparoscopic 
right hemicolectomy (SPLRH) procedure, we had 
experience with SPLS in 10 cases of  appendectomy and 
1 case of  colectomy for colon polyps. In those patients, 
we used a simple single port that was made using a 
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Figure 1  Encircling mass in the ascending colon visualized during 
colonoscopy.

Figure 2  Abdominal CT showed enhanced wall thickening in the 
ascending colon.

Figure 3  Operative photograph of the single port setting with multiple 
trocars and instruments.
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conventional small wound retractor and a surgical glove. 
We used conventional straight laparoscopic instruments. 
Surprisingly, SPLRH with conventional instruments 
was not a difficult procedure. We were able to achieve 
operating space with adequate forward and backward 
movements of  the scope and instruments. Of  note, 
balanced scope movement according to movement of  
the laparoscopic instruments is important. Difficulties 
with scissoring and interference between instruments 
will probably be overcome with new instruments and 
scopes in the near future. Limitations which make 
SPLS difficult to apply across cases include internal and 
external conflicts between instruments and difficulty 
achieving traction for triangulation formation. We offer 
the following technical tips to avoid these limitations. Low 
tension under the tissue to be dissected is overcome by 
using cut mode in electrosurgery instead of  coagulation 
mode. To avoid internal conflict between two working 
laparoscopic instruments, we first established a surgical 
field to grasp tissue which is not located too close to 
the area to dissect. To avoid internal conflict between 
the scope and dissecting instruments, we recommend 
drawing the scope to the level of  the abdominal wound 
or out of  the wound, if  it is possible once the right 
surgical plane could be found in the close view. External 
conflicts can be categorized into interference between 
trocars and interference between instruments. Use of  
a surgical glove is helpful to overcome these conflicts 
because it is flexible enough to minimize the trocar 
conflict. Therefore, surgeons can easily avoid trocar 

conflict by pushing the trocar forward slightly. SPLS for 
colon cancer is a challenging procedure and it is essential 
to develop multiport single access and instruments for 
single port surgery[18]. Recently many commercial ports 
have been developed. New port systems include the 
R-Port (ASC, Wicklow, Ireland)[18], the ASC Triport[17] and 
the Pnavel Uni-XTM Single Site Laparoscopic System[19] 

(Pnavel System, Morganville, NJ, USA). New instruments 
have also been developed specifically to reach curved or 
articulating structures[20]. Camera systems have also been 
improved. Cadeddu et al[21] used a magnetically anchored 
camera system during appendectomy and nephrectomy. 
The system showed fewer instrument collisions and 
improved surgical space[21]. 

Given the evolution of  single port surgery, we 
assume that laparoscopic surgeons will perform more 
technically difficult procedures including advanced 
cancer surgery with a single port. This is the first report 
of  single port surgery for colon cancer. We believe that 
SPLS for colon cancer is an effective, minimally invasive 
procedure and a bridge to NOTES for colon resection. 
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Figure 5   Surgical wound around the umbilicus (A) and surgical specimen of the resected colon (B and C).
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Figure 4  Single port laparoscopic 
right hemicolectomy with D3 node 
dissection around the superior 
mesenteric vein (A) and artery (B).
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