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Purpose: The purpose of the study is to evaluate the oncologic outcomes of a laparoscopic-assisted right hemicolectomy 
for the treatment of colon cancer and compare the results with those of previous randomized trials.
Methods: From June 2006, to December 2008, 156 consecutive patients who underwent a laparoscopic right hemicolectomy 
with a curative intent for colon cancer were evaluated. The clinicopatholgic outcomes and the oncologic outcomes were 
evaluated retrospectively by using electronic medical records.
Results: There were 84 male patients and 72 female patients. The mean possible length of stay was 7.0 ± 1.5 days (range, 4 
to 12 days). The conversion rate was 3.2%. The total number of complications was 30 (19.2%). Anastomotic leakage was not 
noted. There was no mortality within 30 days. The 3-year overall survival rate of all stages was 93.3%. The 3-year overall 
survival rates according to stages were 100% in stage I, 97.3% in stage II, and 84.8% in stage III. The 3-year disease-free 
survival rate of all stages was 86.1%. The 3-year disease-free survival rates according to stage were 96.2% in stage I, 90.3% 
in stage II, and 75.6% in stage III. The mean follow-up period was 36.3 (3 to 60) months.
Conclusion: A laparoscopic right hemicolectomy for the treatment of colon cancer is technically feasible and safe to per-
form in terms of oncologic outcomes. The present data support previously reported randomized trials.
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Council (MRC) CLASSICC (short-term end points of conven-
tional versus laparoscopic-assisted surgery in patients with colorec-
tal cancer) trial confirmed the oncological safety of laparoscopic 
colon and rectal surgery [10]. Also, the Clinical Outcome of Sur-
gical Therapy Study Group (COST) trial concluded that the lapa-
roscopic approach was an acceptable alternative to open surgery 
for colon cancer [7]. According to this evidence, the use of the 
laparoscopic colorectal resection for cancer has been increasing 
remarkably in Korea [11-15]. Data retrieved from the Health In-
surance Review and Assessment service by the Korean Study Group 
of Laparoscopic Colorectal Cancer Surgery shows that the annual 
number in Korea increased yearly and reached 13,683 cases in 2008. 
The rate of laparoscopic surgery out of the total number of opera-
tions for the treatment of colon cancer was 27.8% (3,144/11,325) 
in 2006. It increased to 49.1% (6,715/13,682) in 2008. The rate of 
laparoscopic surgery for the treatment of rectal cancer was 24.5% 
(1,098/4,478) in 2006 and increased to 48.1% (2,290/4,763) in 2008 
[16]. However, few studies have evaluated the oncologic safety of 
laparoscopic colon surgery for cancer in Korea even though lapa-
roscopic colorectal surgery is increasing in Korea. Thus, the pur-
pose of the present study is to evaluate the oncologic safety of a 

INTRODUCTION

The laparoscopic colon resection was first introduced in 1991 [1, 2]. 
The laparoscopic colectomy has been accepted because of smaller 
wounds, limited ileus, earlier resumption of dietary intake, and 
shorter hospital stay compared to open surgery [3-6]. Moreover, 
the laparoscopic colon resection for malignant disease has been 
accepted since a large-scale multicenter prospective randomized 
trial reported the oncologic safety of the laparoscopic-assisted col-
ectomy for colon cancer [7-9]. Recently, the Medical Research 
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laparoscopic right hemicolectomy in Korean patients and to com-
pare the present data to data from previous prospective random-
ized trials. 

METHODS

This study, which was approved by the Institutional Review Board 
of Severance Hospital, was designed as a retrospective and a non-
comparative study. From June 2006 to December 2008, 430 lapa-
roscopic colorectal resections for cancer were performed at Sever-
ance Hospital, Yonsei University College of Medicine, Seoul, South 
Korea. Of these, 156 patients underwent curative a laparoscopic-
assisted right hemicolectomy for colon cancer (adenocarcinoma, 
stage I, II, III) by two surgeons (NKK, SHB). The exclusion crite-
ria were patients who underwent palliative surgery, had stage IV 
cancer and underwent surgery for benign disease. These consecu-
tive 156 patients were enrolled in the present study. The clinico-
pathologic data and oncologic data were collected from the Yonsei 
Colorectal Cancer Database. Oncologic data were updated again 
for the present study by using electronic medical charts and tele-
phone interviews. Missing data were evaluated retrospectively 
again by reviewing the electronic medical charts. 

Patient characteristics, American Society of Anesthesiologists 
(ASA) score [17] and history of previous abdominal surgeries were 
evaluated. Perioperative clinical outcomes, operative times, bleed-
ing, days to first gas out, days to first soft diet, lengths of stay and 
readmission rates were evaluated. In the present study, length of 
stay was recorded as the observed length of stay and possible length 
of stay. The observed length of stay was the total period from the 
operation date to the discharge date. The possible length of stay was 
the hypothetical length of stay according to the discharge criteria. 
The discharge criteria included tolerance of soft diet and no post-
operative complications. In the present study, the possible length 
of stay was adopted to evaluate the length of stay objectively be-
cause many Korean patients want to stay longer in the hospital for 
no reason.  

Postoperative complications were categorized by using the accor-
dion severity-grading system [18]. A mild complication was de-
fined as one that required only a minor invasive procedure that 
could be done at the bedside, such as insertion of intravenous lines, 
urinary catheters, and nasogastric tubes, and drainage of wound 
infections. Physiotherapy and the following drugs were allowed: 
antiemetics, antipyretics, analgesics, diuretics, electrolytes, and 
physiotherapy. A moderate complication was defined as one that 
required pharmacologic treatment with drugs other than what was 
allowed for minor complications, for instance, antibiotics. Blood 
transfusions and total parenteral nutrition were also included. A 
severe complication was defined as all complications requiring 
endoscopic or interventional radiologic procedures or re-opera-
tion, as well as complications resulting in failure of one or more 
organ systems [18]. 

Conversion was defined as the need for a laparotomy at any time 

to complete the whole surgical procedure. For the postoperative 
pathologic results, the tumor-node-metastasis (TNM) stage (Amer-
ican Joint Committee on Cancer, 6th edition [19]), grade of tumor 
differentiation, distal and proximal resection margins, and the num-
ber of harvested lymph nodes were evaluated. Recurrence was 
defined as the presence of radiologically-confirmed or histologi-
cally-proven tumor. Follow-ups on patients were performed at 1 
month, 3 months, then every 3 months until 2 years, and then ev-
ery 6 months until 5 years. History taking, a physical examination 
and a tumor marker (carcino embryonic antigen) were evaluated 
at every visit. A colonoscopy was obtained at the 2-year visit and 
at the 5-year visit. A colonoscopy was obtained within 1 year if the 
preoperative colonoscopy was not complete due to an obstructive 
cancer lesion. Chest and abdominopelvic computed tomography 
scan were used every 6 months for the detection of local or sys-
temic recurrences. The policy of adjuvant chemotherapy for pa-
tients followed the National Comprehensive Cancer Network 
guidelines [20].

Statistical analysis
Data were analyzed using the SPSS ver. 18 (IBM, New York, NY, 
USA). Overall survival and disease-free survival were analyzed 
using the Kaplan-Meier method.

 
RESULTS

Patient characteristics
There were 84 male patients and 72 female patients. The mean age 
was 63.2 ± 10.5 years (range, 30 to 85 years). The mean body mass 
index was 23.5 ± 2.8 kg/m2 (range, 17.9 to 34.6 kg/m2). The ASA 
score was I in 103 patients (66.0%), II in 50 patients (32.1%), and 
III in 3 patients (1.9%). The tumor location was the ascending co-
lon in 101 patients (64.7%), transverse colon in 26 patients (16.7%), 
cecum in 27 patients (17.3%) and appendix in 2 patients (1.3%). 
Six patients (3.8%) underwent an extended right hemicolectomy 
(hepatic flexure in 3 patients, transverse colon in 3 patients). There 
were previous operation histories in 18 patients (11.5%). Other 
details are noted in Table 1. 

Perioperative clinical results
The mean operation time was 210.8 ± 80.1 minutes (range, 84 to 
490 minutes). The mean intraoperative bleeding was 73.3 ± 192 mL 
(range, 0 to 1,600 mL). The mean number of days to 1st gas pass-
ing was 3.4 ± 1.0 days (range, 1 to 7 days). The mean number of 
days to soft diet was 6.0 ± 1.5 days (range, 3 to 11 days). The mean 
observed length of stay was 9.4 ± 3.1 days (range, 5 to 24 days). The 
mean possible length of stay was 7.0 ± 1.5 days (range, 4 to 12 days). 

The conversion rate was 3.2%. The reasons for conversion were 
severe adhesion in 2 patients, uncontrolled bleeding in 1 patient, 
and inadequate surgical space due to obstruction in 2 patients. A 
re-operation was performed in 1 patient (0.6%). The reason for 
the re-operation was postoperative anastomosis site bleeding on 
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the operation day. In this case, a segmental resection anastomosis 
was performed by open surgery (Table 2).

Postoperative complications occurred in 30 patients (19.2%), with 
the most common complication being ileus in 7 patients (4.5%). 
The total number of complications was 31 (19.8%). There were no 
mortalities within 30 days. A late complication was defined as a 
complication occurring 30 days after the surgery. A late complica-
tion was obstruction and occurred in 4 patients (2.6%). Readmis-
sion due to complications occurred in 7 patients (4.5%). The rea-
sons for readmission were ileus in 5 patients, wound infection in 
1 patient, and intraabdominal abscess in 1 patient (Table 3).

Pathologic results 
The distribution of the TNM stage was stage I in 26 patients (16.7%), 
stage II in 75 patients (48.1%), and stage III in 55 patients (35.3%). 
Histologic grade of differentiation was well differentiation in 38 
patients (24.4%), moderate differentiation in 91 patients (58.3%), 
poor differentiation in 17 patients (10.9%) and mucinous in 10 
patients (6.4%). The mean number of harvested lymph nodes was 
27.4 ± 15.1 (range, 8 to 122). The mean proximal resection margin 
was 15.5 ± 8.4 cm (range, 3 to 47 cm). The mean distal resection 
margin was 16.2 ± 8.9 cm (range, 3.5 to 44 cm). The mean size of 
the specimen’s mass was 4.3 ± 2.4 cm (range, 5 to 11 cm) (Table 4).

Oncologic outcomes
The mean follow-up period was 36.3 months (range, 3 to 60 months). 
The 3-year overall survival rate was 93.3% in all stages (Fig. 1), 
100% in stage I, 97.3% in stage II, and 84.8% in stage III (Fig. 2). 
The 3-year disease-free survival rate was 86.1% in all stages (Fig. 1), 
96.2% in stage I, 90.3% in stage II, and 75.6% in stage III (Fig. 3). 
All recurrences were systemic recurrences and occurred in the 
liver (5 patients, 3.2%), the lung (4 patients, 2.6%), multiple organs 
(7 patients, 4.5%), the peritoneum (3 patients, 1.9%) and the pel-

Table 1. Patient characteristics (n = 156)

Characteristic  Value

Age (yr) 63.2 ± 10.5 (30-85)

Sex

   Male   84 (53.8)

   Female   72 (46.2)

Weight (kg) 61.5 ± 9.6 (40-95)

Height (cm)   162 ± 8 (143-182)

BMI (kg/m2)       23.5 ± 2.8 (17.9-34.6)

ASA score

   I 103 (66.0)

   II   50 (32.1)

   III   3 (1.9)

Tumor location

   Cecum   27 (17.3)

   Ascending colon 101 (64.7)

   Transverse colon   26 (16.7)

   Appendix   2 (1.3)

Operation

   Right hemicolectomy 150 (96.2)

   Extended right hemicolectomy   6 (3.8)

Previous operation history   18 (11.5)

Values are presented as mean ± SD (range) or number (%).
BMI, body mass index; ASA, American Society of Anesthesiologists.

Table 2. Perioperative clinical outcomes (n = 156)

Variable    Value

Operation time (min)     210.8 ± 80.1 (84-490)

Intra-operative bleeding (mL)      73.3 ± 192 (0-1600)

Days to 1st gas passing (day) 3.4 ± 1.0 (1-7)

Days to soft diet (day)   6.0 ± 1.5 (3-11)

Observed length of stay (day)   9.4 ± 3.1 (5-24)

Possible length of stay (day)   7.0 ± 1.5 (4-12)

Conversion    5 (3.2)

Values are presented as mean ± SD (range) or number (%).

Table 3. Postoperative clinical outcomes according to the Accordion 
Severity Grading System [18]

Variable   Value 

No. of patients 156

Mild complications

   Atelectasis    2 (1.3)

   Chyloperitoneum    3 (1.9)

   Fever    2 (1.3)

   Ileus    7 (4.5)

   Wound infection    4 (2.6)

Moderate complications

   Pneumonia    2 (1.3)

   Postoperative bleeding (transfusion)    3 (1.9)

Severe complications

   Intraabdominal abscess    2 (1.3)

   Anastomotic leakage 0 (0)

   Anastomotic bleeding    1 (0.6)

Deaths (30-day mortality) 0 (0)

Late complications (≥30 days)

   Intestinal obstruction    4 (2.6)

Total number of complications    30 (19.2)

Total number of patients with complications    31 (19.8)

Readmissions due to complications    7 (4.5)

Values are presented as number (%).
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Fig. 1. (A) Three-year overall survival rate and (B) 3-year disease-free survival rate. 

Table 4. Postoperative pathologic outcomes (n = 156) 

Variable   Value

TNM stage

   I    26 (16.7)

   II    75 (48.1)

   III    55 (35.3)

T stage

   1    28 (17.9)

   2    20 (12.8)

   3    78 (50.0)

   4    30 (19.2)

N stage

   0  101 (64.7)

   1    37 (23.7)

   2    18 (11.5)

Grade of differentiation

   Well    38 (24.4)

   Moderate    91 (58.3)

   Poor    17 (10.9)

   Mucinous  10 (6.4)

Harvested no. of lymph nodes      27.4 ± 15.1 (8-122)

LVI

   +  113 (72.4)

   -    43 (27.6)

PRM (cm)  15.5 ± 8.4 (3-47)

DRM (cm)     16.2 ± 8.9 (3.5-44)

Mass size       4.3 ± 2.4 (0.5-11)

Values are presented as number (%) or mean ± SD (range).
TNM, tumor-node-metastasis; LVI, lymphovascular invasion; PRM, proximal resec-
tion margin; DRM, distal resection margin.

Table 5. Recurrence pattern

Recurrence  Value

Single orgran 

   Lung 4 (2.6)

   Liver 5 (3.2)

Multiple organs (≥2) 7 (4.5)

Peritoneal seeding 3 (1.9)

Pelvic node 1 (0.6)

Port site 1 (0.6)

Total 21 (13.5)

Values are presented as number (%).

vic nodes (1 patient, 0.6%). Port site recurrence was noted in one 
patient (0.6%) (Table 5). 

DISCUSSION

Postoperative pathologic results can anticipate the long-term on-
cologic outcomes. The most important issue is the number of har-
vested lymph nodes. Oncologic resection needs proper regional 
lymph-node dissection [21, 22]. The suggested minimum number 
of harvested lymph nodes varies between 6 and 17 [23, 24], and a 
minimum of 12 lymph nodes is recommended for accurate stag-
ing [20]. In the present study, the mean number of harvested lymph 
nodes was 27.4 ± 15.1, so our results fulfill the previously recom-
mended requirements [19, 20].

Few studies that have evaluated long-term oncologic outcomes 
for laparoscopic colectomies for the treatment of colon cancer have 
been reported even though the laparoscopoic colectomy is accepted 
widely in Korea [11-15]. The CLASICC trial reported a 3-year 
overall survival rate of 74.6% and a 3-year disease-free survival 
rate of 70.9% for the laparoscopic anterior resection group, and 
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those results were not significantly different from the results for 
the open anterior resection group [8]. In the COST trial, the 3-year 
overall survival was about 85% in all stages, about 90% in stage I, 
about 85% in stage II, and about 80% in stage III for the laparo-
scopic colectomy group (Table 6). These survival results were sim-
ilar to those for the open colectomy group. In the present study, 
the 3-year overall survival rate was 93.3%, and the other results 
were comparable with both the survival results of the CLASICC 
and the COST trials [7, 8]. Port-site recurrence has been reported 
to range from 0 to 0.94% [7, 25]. In the present study, port site re-
currence was 0.6% and occurred in one patient. 

A laparoscopic-assisted right hemicolectomy is a minimal inva-
sive approach and shows better short-term outcomes than an open 
resection [7, 8]. However, Zheng et al. [26] reported a long hospi-
tal stay (13.9 ± 6.5 days) in the laparoscopic group, which was even 
longer (18.3 ± 5.7 days) than the open group. Baker et al. [27] found 
a high conversion rate in their laparoscopic patients, with a long 
hospital stay (9.9 ± 7.5 days) that did not differ from the open cases. 
However, other studies have demonstrated relatively shorter hos-
pital stays after a laparoscopic right hemicolectomy than after an 

open right hemicolectomy. In the present study, the mean possible 
length of stay was 7.0 ± 1.5 (range, 4 to 12), and the mean observed 
length of stay was 9.4 ± 3.1 (range, 5 to 24). The observed length 
of stay is related to the Korean medical insurance system. Usually, 
the patients do not want to be discharged because the cost of hos-
pitalization is very inexpensive. Thus, the mean possible length of 
stay of the present study was longer than the results of the COST 
trial (7 days vs. 5 days). 

The mean operation time of 210.8 ± 80.1 minutes (range, 84 to 
490 minutes) in the present study is comparable to previously re-
ported operative times, which range from 107 to 208 minutes [28-
34]. The mean number of days to 1st gas passing of 3.4 ± 1.0 days, 
and the mean number of days to soft diet of 6.0 ± 1.5 days in the 
present study are comparable to previously reported values for the 
mean number of days to 1st gas passing (2 to 5 days) and the mean 
number of days to a soft diet (2 to 5 days) [28-34].

Operative morbidity is also an important concern. The Cochrane 
Review of the short-term benefits of laparoscopic colorectal sur-
gery showed a lower postoperative complication rate in the lapa-
roscopic group than in the conventional group (18.2% vs. 23.0%; 
relative risk, 0.72; P = 0.02) [27]. The overall complication rate 
was 19.2% in the present study. However, in the present study, the 
complications were mostly mild complications, severe complica-
tions being rare. During the first 30 days, no mortalities were noted. 
Moreover, in this study, complications after 30 days occurred in 4 
cases with intestinal obstruction, and the readmission rate was 
4.5%. Senagore et al. [35] reported that their 30-day readmission 
rate was 7% in a study in which 70 cases of laparoscopic right hemi-
colectomies were evaluated.

In the COST, colon cancer laparoscopic or open resection (COLOR) 
and CLASICC trials [7-9], the conversion rates ranged from 17 to 
29%. Other studies reported that the conversion rate for a right 
hemicolectomy ranged from 0 to 18% [28-34]. In the present study, 

Table 6. Long-term outcomes of laparoscopic surgery for the treat-
ment of colorectal cancer

Overall survival rate Disease-free survival rate

COST [7] 76.4 (5) 69.2 (5)

CLASSIC [8] 68.4 (3) 66.3 (3)

COLOR [9] 81.8 (3) 74.2 (3)

The present study 93.3 (3) 86.1 (3)

Values are presented as percentage (year).
COST, Clinical Outcome of Surgical Therapy Study Group; CLASSICC, short-term 
end points of conventional versus laparoscopic-assisted surgery in patients with 
colorectal cancer; COLOR, colon cancer laparoscopic or open resection.
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the conversion rate was 3.2%, and the reasons of conversion were 
adhesion and intraoperative bleeding. A re-operation was per-
formed in 1 case due to postoperative bleeding. 

In conclusion, the short-term clinical outcomes of the present 
study showed the feasibility of a laparoscopic right hemicolectomy 
for the treatment of colon cancer. Moreover, the long-term onco-
logic results were acceptable. The present data support previous 
randomized prospective clinical trials (COST, MRC CLASSIC 
trial).
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