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Comparison of long-term oncologic outcomes of stage lll
colorectal cancer following laparoscopic versus open

surgery
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Medlicine, Incheon, Korea

Purpose: The oncologic outcomes after performing laparoscopic surgery (LS) compared to open surgery (OS] are still
under debate and a concern when treating patients with colon cancer. The aim of this study was to compare the long-term
oncologic outcomes of LS and OS as treatment for stage Il colorectal cancer patients.

Methods: From January 2001 to December 2007, 230 patients with stage Il colorectal cancer who had undergone LS or
0S in this single center were assessed. Data were analyzed according to intention-to-treat. The primary endpoints were
disease-free survival and overall survival.

Results: A total of 230 patients were entered into the study (114 patients had colon cancer—33 underwent LS and 81
underwent 0S; 116 patients had rectal cancer—44 underwent LS and 72 underwent 0S). The median follow-up periods for
the colon and rectal cancer groups were 54 and 53 months, respectively. The overall conversion rate was 12.1% (n = 4) for
colon cancer, and 4.5% (n = 2] for rectal cancer. Disease-free 5-year survival of colon cancer was 84.3% and 90% in LS group
(LG) and 0OS group (0G), respectively, and that of rectal cancer was 83% and 74.6%, respectively (P > 0.05). Overall 5-year
survival for colon cancer was 72.2% and 71.3% for LG and OG, respectively, and that for rectal cancer was 67.6% and 59.2%,
respectively (P > 0.05).

Conclusion: The long-term analyses for oncologic aspects of our study may confirm the safety of LS compared to 0S in

stage lll colorectal cancer patients.
[Ann Surg Treat Res 2015;88(1):8-14]
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INTRODUCTION

Laparoscopic colectomy for colon cancer is now considered
an acceptable alternative to conventional open colectomy based
on multicenter prospective randomized studies [1-10]. Those
studies presented the safety and efficacy of the laparoscopic
approach for both colon and rectal cancer. However, few
randomized controlled trials in the literature have evaluated
the oncologic outcomes after laparoscopic surgery (LS) when
compared with open surgery (OS) for rectal cancer [8,11,12].

Therefore, the present role of LS for the treatment of rectal
cancer, compared to colon cancer, remains controversial as
findings are based on very few large-scale randomized trials.
Most of the major randomized studies showed similar
oncologic outcomes of LS and compared to OS for colorectal
cancer. Only the random trial performed by Lacy et al. [4]
indicated excellent long-term oncologic results following LS,
when compared with OS in patients with curable colon cancer.
This study had a median follow-up of 95 months, but the
difference between the two techniques was only due to the

Received May 29, 2014, Revised July 13,2014, Accepted July 30, 2014

Corresponding Author: Jeong-Heum Baek

Division of Colon and Rectal Surgery, Department of Surgery, Gachon
University Gil Medical Center, Gachon University School of Medicine, 21
Namdong-daero 774beon-gil, Namdong-gu, Incheon 405-760, Korea

Tel: +82-32-460-3241, Fax: +82-32-460-3247

E-mail: gsbaek@gilhospital.com

Copyright () 2015, the Korean Surgical Society

(€O Annals of Surgical Treatment and Research is an Open Access Journal. All
articles are distributed under the terms of the Creative Commons Attribution Non-
Commercial License (http://creativecommons.org/licenses/by-nc/3.0/) which
permits unrestricted non-commercial use, distribution, and reproduction in any
medium, provided the original work is properly cited.



Jeong-Heum Baek, et al: Laparoscopic versus open surgery for stage III colorectal cancer

improvement in the survival of patients with stage I1I colon
cancer.

The oncologic outcomes after performing LS instead of OS
are still under debate and a concern when treating patients
with colon cancer. No study has yet reported better oncologic
outcomes after LS when compared with OS for the treatment
of rectal cancer. The aim of the present study was therefore
to compare the long-term oncologic outcomes—including
recurrences and disease-free and overall survivals—following LS
versus OS for stage III colorectal cancer.

METHODS

From January 2001 to December 2007, we evaluated all pa-
tients who had undergone colorectal cancer surgery and who
were diagnosed with TNM stage III colorectal cancer. We
excluded multiple primary tumors of the colorectum, hereditary
disease, and emergency cases such as bowel obstruction or
perforation due to colorectal cancer. In total, 230 patients
were enrolled in this study: 77 patients underwent LS and 153
patients underwent OS. All operations were performed by two

surgeons in a single center. All relevant data were entered in a
prospectively maintained database and reviewed by the authors
for verification.

Both LS and OS for colorectal cancer was performed by
two surgeons with wide experience in LS. All LS and OS were
performed according to oncologic principles. The first 30 LS
for colon or rectal cancer performed by each surgeon were
excluded to avoid the potential bias of a steep learning curve
in our institute. Exclusion criteria of LS for colorectal cancer
were as follows: those with (1) large sized tumor more than 10
cm, (2) preoperative evidence of invasion of adjacent structure,
(clinically T4 colorectal cancer) (3) contraindication to general
anesthesia under pneumoperitoneum.

Medial to lateral dissection of the mesocolon in LS group
(LG) for colon cancer, and lateral to medial approach in OS
group (OG) were carried out. In cases of rectal cancer, a medial
to lateral approach was performed for both techniques. A total
mesorectal excision was used for rectal cancer as the standard
surgical procedure. Lymph nodes were obtained by the use of
gross examination and manual palpation, and were evaluated
after staining with hematoxylin and eosin.

Table 1. Clinical characteristics of 230 patients diagnosed with colorectal cancer

Colon (n=114)
Characteristic
LG (n =33) OG (n=81)

Age (yr) 63 =11 60 + 13
Male sex 22 (66.7) 51 (63.0)
Body mass index (kg/m?) 24 +3 24+3
ASA score

1 0 (0) 8(9.9)

2 25 (75.8) 55 (67.9)

3 8 (24.2) 18 (22.2)
Associated disease 14 (42.4) 45 (55.6)
History of operation 3(9.1) 22 (27.1)
Neoadjuvant chemoradiation - -
Tumor location

Ascending colon 8 (24.2) 24 (29.7)

Transverse colon 0 (0) 13 (16.0)

Descending colon 2(6.1) 9 (11.1)

Sigmoid colon 23 (69.7) 35(43.2)

Upper rectum - -

Mid rectum - -

Lower rectum - -
Type of operation

RHC 8 (24.2) 37 (45.7)

AR 25 (75.8) 43 (53.1)

HO 0(0) 1(1.2)

LAR - -

APR - -

Values are presented as mean =+ standard deviation or number (%).

Rectum (n = 116)

P-value LG (n = 44) OG (n=72) P-value
0.306 64 +10 61 =14 0.306
0.709 26 (59.1) 37 (51.4) 0.419
0.924 23+3 23 +3 0.969
0.173 0.169
5(11.4) 3(4.2)
35 (79.5) 56 (77.8)
4 (9.1) 13 (18)
0.203 18 (40.9) 33 (45.9) 0.604
0.018 6(13.6) 18 (25.0) 0.270
- 4(9.1) 11 (15.3) 0.335
0.025 0.023
13 (29.5) 11 (15.3)
9 (20.5) 7 9.7)
22 (50.0) 54 (75.0)
0.529 0.619
3(6.8) 4 (5.6)
1(2.3) 5(6.9)
30 (68.2) 51 (70.8)
10 (22.7) 12 (16.7)

LG, laparoscopic surgery group; OG, open surgery group; ASA, American Society of Anesthesiologists; RHC, right hemicolectomy;
AR, anterior resection; HO, Hartmann’s operation; LAR, low anterior resection; APR, abdominopelvic resection.
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We divided and analyzed the cases into colon cancer and
rectal cancer. We assessed the underlying disease, operative
history, neoadjuvant chemoradiation therapy, postoperative
recovery, morbidity, mortality, recurrence, disease free survival,
and overall survival in each group. We evaluated postoperative
recovery by investigating the time of first passage of gas, the
first time consuming a soft diet, and the total days in the
hospital. Postoperative mortality was defined as 30-day or in-
hospital mortality. Neoadjuvant chemoradiotherapy for stage
111 rectal cancer was not routinely advocated in our department
and indicated only to low-lying clinical T4 tumor. Adjuvant
chemotherapy following surgery was offered to all medically fit
patients according to National Comprehensive Cancer Network
guidelines.

All patients were followed up every 2-3 months for the first
3 years, every 6 months until 5 years, and annually thereafter.
A clinical examination, serum carcinoembryonic antigen level
measurement, and chest x-ray were performed at each follow-
up visit. Abdominopelvic CT scans were performed annually.
A colonoscopy, chest CT, pelvic MRI, or 18-fluorodeoxyglucose-
PET scan was performed as indicated according to the surgeon’s
direction.

Recurrence was evaluated on the basis of physical, radio-
logical and biopsy results. Survival was calculated from the date
of surgery to the last visit or death. Disease-free survival was
calculated from the first day of treatment to the date on which
disease progression was first documented or at the last follow-
up.

Continuous variables were expressed as means =+ standard
deviation. Data between groups were analyzed with inde-
pendent t-test or chi-square test. Survivals were assessed by
the Kaplan-Meier method with log-rank test. For all tests, a
P-value of less than 0.05 was considered statistically significant.
This study was approved by the Institutional Review Board of
Gachon University Gil Medical Center.

RESULTS

A total of 230 patients were entered for the study. Table
1 shows the clinical characteristics of the 230 patients
analyzed. No differences were noted between the LG and
OG with respect to gender, age, body mass index, American
Society of Anesthesiologists score, associated disease, and
type of operation. More patients had undergone previous

Table 2. Postoperative outcomes of 230 colorectal cancer patients who underwent laparoscopic or open surgery

Colon (n=114)
Variable
LG (n=33) OG (n = 81)
Operation time (min) 217 £ 55 207 + 69
Harvested lymph nodes 26+ 13 35+ 19
TNM stage
A 1(3.0) 1(1.2)
1B 22 (66.7) 67 (82.7)
Ic 10 (30.3) 13 (16.1)
Cause of conversion 4(12.1) -
Huge tumor 1 -
Local invasion 2 -
Bleeding 1 -
Huge tumor - -
Local invasion - -
Bleeding - -
Diversion formation” 0(0) 3(3.7)
Time to gas out (day) 1.9+2.0 20+1.5
Time to soft diet (day) 24+14 26+1.6
Hospital stay (day) 103 £4.7 11.8+5.5
Adjuvant chemotherapy 31(93.9) 77 (95)
Overall morbidity 4(12.1) 8(9.9)
Bleeding 2 2
Leakage 0 1
lleus 0 4
Wound infection 2 1

Values are presented as mean =+ standard deviation or number (%).

LG, laparoscopic surgery group; OG, open surgery group.

Rectum (n = 116)

P-value LG (n = 44) OG (n=72) P-value
0.436 270 + 92 222 + 85 0.005
0.009 21 +6 23 £ 11 0.094
0.280 0.165

8 (18.2) 5(6.9)

26 (59.1) 46 (63.9)
10 (22.7) 21 (29.2)
- 2 (4.5) - -

1 -

1 R

0 R
0.263 8/33 (24.2) 18/55 (32.7) 0.393
0.777 1.3x1.1 1.6+1.9 0.461
0.609 3.1+1.8 33+1.8 0.627
0.200 123 +7.5 149 +9.6 0.127
0.808 44 (100) 68 (94) 0.112
0.723 11 (25) 12 (16.7) 0.171

2 3

5 0

1 6

3 3

“Abdominoperineal resection and Hartmann’s operation were excluded.
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operations in the OG (27.2%, n = 22) than in the LG (9.1%, n
= 3) for colon cancer (P = 0.018). The left-sided colon cancer
was more prevalent in the OG than in the LG. The number
of patients with lower rectal cancer was higher in the OG
than that in the LG. The majority of tumors were located in
mid or lower rectum: 31/44 (70.5%) and 61/72 (84.7%) in LG
and OG, respectively. Postoperative chemoradiation therapy
following rectal surgery was given to the mid to lower rectal
cancer patients: 27/31 (87.1%) and 54/61 (88.5%) in LG and OG,
respectively.

Postoperative outcomes are listed in Table 2. The overall
conversion rate was 12.1% (n = 4) for colon cancer, and 4.5%
(n = 2) for rectal cancer. The reasons for conversion in lapa-
roscopic colon surgery were invasion to adjacent organs in 2
patients, a huge fixed tumor in 1 patient, and intraoperative
bleeding in 1 patient. Two cases were converted to the open
technique due to invasion to organs and a fixed status of the
cancer in LG of rectal cancer. Operation time was longer for
LG than for OG for rectal cancer. Time to pass the first flatus,
time to start the first soft diet, and postoperative hospital stay
showed no significant differences between the two groups.
The rate of diversion formation in rectal cancer was 24.2% (n

Table 3. Recurrences of colon and rectal cancer

Colon (n=114)
Recurrence
LG (n=33) OG (n =81)

Total 5(15.1) 9(11.1)
Within 1 year 2 (6.1) 8 (9.9
Site

Locoregional 3 5

Liver or lung metastasis 2 5

Multiple metastasis 0 1

LG, laparoscopic surgery group; OG, open surgery group.
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Months after surgery

Fig. 1. Disease-free survival (DFS) of stage Ill colon cancer
patients. LG, laparoscopic surgery group; OG, open surgery

group.

= 8) and 32.7% (n = 18) in the LG and OG, respectively. The
performance of adjuvant chemotherapy after colon and rectal
surgery did not differ in the two groups. The overall morbidity
in the colon cancer group was similar in both groups. The
morbidity following rectal surgery was 25% (n = 11), 16.7% (n =
12) in LS and OS, respectively (P = 0.171). Ileus was more com-
mon in the OG (n = 7), and postoperative leakage was the most
common complication in the LG (n = 5) of rectal cancer. No
deaths occurred within 30 days in either group.

The median follow-up for our study was 54 months for colon
cancer and 53 months for rectal cancer. There were no port site
or specimen-extraction site recurrence after LS or OS. Overall
recurrence rate for colon cancer was 15.2% (n = 5) and 11.1%
(n = 9) in the LG and OG, respectively. The recurrence rate for
rectal cancer was 13.6% (n = 6) in the LG and 23.6% (n = 17) in
the OG (Table 3). There was no difference in local recurrence
rate for right colon cancer between two groups, and same as
for left colon cancer (P > 0.05). Disease-free survival rate at five
years was 84.3% and 90.0% in the LG and OG, respectively, for
colon cancer (Fig. 1), and 83.0% and 74.6% for rectal cancer (P >
0.05) (Fig. 2). Overall five-year survival rate was 72.2% and 71.3%
in the LG and OG for colon cancer (Fig. 3), and 67.6% and 59.2%

Rectum (n=116)

P-value LG (n = 44) OG(n=72) P-value
0.551 6(13.7) 17 (23.6) 0.191
0.102 3 (6.8) 11 (15.3) 0.361
0.783 0.516
2 9
5 9
0 1
100 1
904
u.l.,_‘"‘
80- “‘Jl_l.m___l_u.uLu_.u-_u.uwm-.u_muu__u
70+
< 60
Qo
T 50 -
P 40
o 30] 5-YearDFS
LG: 83.0%
204 OG:74.6% — LG (n=44)
1 P=0.245 ---- 0G (n=72)
10
O T T T T T 1
0 24 48 72 96 120

Months after surgery

Fig. 2. Disease-free survival (DFS) of stage Ill rectal cancer
patients. LG, laparoscopic surgery group; OG, open surgery

group.
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Fig. 3. Overall survival (OS) of stage Il colon cancer patients.
LG, laparoscopic surgery group; OG, open surgery group.

for rectal cancer, respectively (P > 0.05) (Fig. 4).

DISCUSSION

Since we reported the mid-term results of LS and OS for
nonmetastatic colorectal cancer [13], we need greater num-
bers of long-term follow-up results for colorectal cancer,
especially at stage III. Therefore, we conducted a single center
nonrandomized study to evaluate the long-term oncologic
outcomes of LS versus OS for stage III colon and rectal cancer
patients. Even though this study was performed retrospectively,
the data were collected from a prospective clinicopathological
database initiated in 2001. For this reason, we deemed the
accuracy of these data to be high, as indicated by the substantial
rate of follow-up. The current study has some limitations, such
as its small size and nonrandomized design. The present study
was also limited by its retrospective and nonrandomized design.
Nonetheless, we could not randomize the patients because of
patient’s refusal and ethical concerns about the safety of the LS
at that time. On the basis of data of tumor location, the patients
with colorectal cancer were not equally distributed in the group
of LS and OS.

While LS entails a steep learning curve for the surgeon, the
operative time for colon cancer was similar in both groups.
The duration of operation for rectal cancer was significantly
shorter for OS than for LS. These results suggest that LS for
rectal cancer, especially advanced cancer, may require a steeper
learning curve than for colon cancer. In our study, anastomotic
leakage occurred in 5 of 44 rectal cancer patients (11.3%) in
the LG. Even though we excluded the first 30 LS for colorectal
cancer to avoid the potential bias of a steep learning curve, the
majority of leaked patients was developed in the early phase
of our study. The patients were managed using a minimally
invasive technique including laparoscopic saline irrigation
and diverting loop ileostomy through a right lower quadrant

100
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© 501
@0 40 1
© 30/ 5-YearOs o
LG: 67.6%
2041 0G:59.2% —— LG (n =44)
104 P=0422 ---- 0G (n=72)
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0 24 48 72 96 120

Months after surgery

Fig. 4. Overall survival (OS) of stage Il rectal cancer patients.
LG, laparoscopic surgery group; OG, open surgery group.

trocar site. Reapproach of a minimally invasive surgery can be
an important advantage when a patient underwent minimally
invasive surgery was in face of surgical complication. The rate
of 11.3% was comparable to the 0.5% to 17% rate reported in
laparoscopic series [11,13-16].

In our study, the overall conversion rate of laparoscopic colon
and rectal surgery was 12.1% and 4.5%, respectively. Conversions
from a laparoscopic technique to an open technique were more
common in patients with colon cancer. Conversion rates in
multicenter trial for laparoscopic colon-cancer surgery were
reported to range from 19% to 25% [1,5,7]. The low conversion
rate in our laparoscopic rectal surgery compares favorably with
a conventional versus laparoscopicassisted surgery in colorectal
cancer (CLASICC) trial that showed a conversion rate of up to
34% [7]. The most common causes for conversion in colorectal
cancer were invasiveness and excessive tumor fixity [1,5,7].
Likewise, the main reasons for conversion in laparoscopic
colorectal surgery in our study were invasion to adjacent organs
and a huge fixed tumor. The causes for conversion in these
studies are highly suggestive of a need for accurate preoperative
imaging of tumors. Nevertheless, the emphasis should be
placed on the importance of LS for colorectal cancer being
undertaken by appropriately trained surgeons.

The benefits of LS have been reported as decreased pain,
early recovery, shorter hospital stay, and possibly better immu-
nologic outcomes [1,3-5,7]. Despite these advantages in LS, the
oncologic outcomes after laparoscopic colorectal cancer surgery
were not clearly superior to those following OS. Equivalent
long-term oncologic outcomes for LS and OS have been reported
in large scale randomized trials [2,69]; however, Lacy et al. [34]
showed oncologic superiority of laparoscopic colectomy over
open colectomy only for patients with stage III colon cancer.
According to his study, laparoscopic colectomy was associated
with significantly lower rates of tumor recurrence and a higher
rate of overall survival. In his study, the oncologic outcomes for
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stages 1 and 11 colon cancers were similar for the two operations.

One possible explanation is that surgical stress impairs pa-
tients’ immunity, and the probability of dissemination of adva-
nced cancer during surgery may be increased [17,18]. LS is a less
stressful procedure to the patients and provides the surgeon
with minimal manipulation of the tumor compared to OS.
Han et al. [19] suggested that laparoscopic colorectal surgery at
clinical stage III had an immunological advantage of preserved
mhuman leukocyte antigen (HLA)-DR on postoperative day 5
even though oncologic benefit was not shown in those patients.
Several reports have suggested a critical role for immunity
in tumor progression and metastasis [20,21]. Further studies
on the immunologic benefits are needed to draw a definitive
conclusion regarding the benefits of LS.

Recent meta-analyses showed no oncologic benefits between
LS and OS for the treatment of stages I-III colorectal cancer
[22,23]. Martel et al. [22] reviewed randomized control trials of
LS for colorectal cancer and showed no oncologic differences
between LS and OS. In total, 5,782 patients were enrolled for
the randomization of LS and OS for the patients of colorectal
cancer. They found that LS was not inferior to OS in terms of
overall survival (hazard ratio, 0.94; 95% confidence interval,
0.80-1.09) and that LS for rectal cancer remains controversial
although it is becoming increasingly accepted since 2006.
Trastulli et al. [23] analyzed nine randomized clinical trials
for short and long-term outcomes between LS and OS in
1,544 rectal cancer patients. The use of LS for rectal cancer
showed favorable short-term results in terms of low morbidity,
earlier return of bowel function, and later oncologic outcomes
compared to OS.

Disease free and overall survivals at five years for stage III
colon cancer in long-term multicenter trials were similar for the
laparoscopic and open surgeries [2,6]. No study has yet reported
better oncologic outcomes for laparoscopic rectal cancer surgery
compared to OS.

The results of long-term follow-up (median, 63 months) of
CLASICC trial have been reported [10]. The long-term study
reported no differences between LS and OS in terms of overall
survival and disease-free survival. However, a trend towards
improved overall survival was reported after OS compared to
LS in stage I1I colon cancer (median overall survival: 79 months
vs. 35 months; P = 0.031). Our prospective nonrandomized
study aimed to evaluate the long-term oncologic outcomes of
LS versus OS, especially for the curative management of stage
II colorectal cancer, We obtained similar oncologic outcomes
between both colorectal cancer groups, as most previous studies
have also reported. Disease-free survival rate at five years (LG,
84.3%; OG, 90%; P = 0.507) for colon cancer and survival (LG,

83%; OG, 74.6%; P = 0.245) for rectal cancer were similar for the
two groups. Likewise, overall five-year survival rate (LG, 72.2%;
OG, 713%; P = 0.956) for colon cancer and the survival (LG,
68%; OG, 59%; P = 0.422) for rectal cancer were similar for the
two groups. Therefore, our results do not support the idea that
survival outcomes may be improved by the use of laparoscopic
techniques due to any significant immunologic benefit from the
laparoscopic approach for colon and rectal cancer.

In previous reports, the local recurrence following LS for stage
[-11II colon cancer and rectal cancer ranged from 23% to 10.8%
[2,69] and 1% to 9.7% [8,11,15,24], respectively. Fleshman et al.
[2] reported long-term follow-up in a COST (clinical outcomes
of surgical therapy) study and showed a recurrence of over 30%
for stage III colon cancer in the laparoscopic and open groups.
Recently, Guerrieri et al. [25] reported better oncologic outcomes
in terms of local recurrence and metastases in stage III colon
cancer patients treated with LS compared to OS, although
the incidence of peritoneal carcinosis did not differ between
the two techniques. The possibility of local recurrences or
metastases was 26.9% and 39.9% for LS and OS, respectively,
with a median follow-up of 76.9 and 58 months. At 10 years,
the local recurrence rate of right colonic cancer was higher
than that of left colonic cancers (14.7 % vs. 5.2 %, P = 0.019). No
differences in local recurrence were observed by randomized
procedure [10]. In our study, overall recurrence rates for stage
II colon and rectal cancer were similar for the two groups (P >
0.05). And right colon cancers showed similar local recurrence
and overall survival rate compared with left colon cancer (P >
0.05). However, the recurrence rate for the rectal cancer OG was
nearly two folds that of the LG, although the difference was not
statistically significant (LG, 13.6%; OG, 23.6%; P = 0.191). We
considered that the statistical similarity of recurrence rates may
have resulted from the small sample size of the patients in each
group.

In conclusion, our study may support the oncologic safety LS
as a treatment for stage III colorectal cancer when compared to
OS. Further prospective randomized studies are needed to draw
a definitive conclusion.
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