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Purpose: Laparoscopic surgery has been accepted as a standard procedure for colorectal cancer.
Preoperative chemoradiation for rectal cancer has some advantages, such as decreased tumor size and
lower stage, and lower local recurrence. However, preoperative chemoradiation has the disadvantage
of increasing postoperative complication risks. The aim of this study was to evaluate the safety of
laparoscopic surgery for rectal cancer after preoperative chemoradiation in elderly patients.

Methods: 46 patients underwent laparoscopic surgery for rectal cancer after preoperative
chemoradiation. Patients were divided into younger (<70 years, n=35) and older groups (≥70 years,
n=11).

Results: In the younger group, men were more predominant (80% vs. 54.5%, p=0.124). In the older
group, more patients had high American Society of Anesthesiologists scores (score 3 was 2.9% vs.
36.4%, p=0.005) than in the younger group. Sphincter-preserving surgery was performed more
frequently in the younger group (77.2% vs. 45.5%, p=0.065). Operation time (195.8 min. vs. 212.5 min,
p=0.553) and intraoperative blood loss (200.6 cc vs. 209.1 cc, p=0.952) were not significantly different.
Significant anastomotic leakage was absent in both groups. Postoperative hospital stay was 9.7 and
10.9 days (p=0.669). Complete remission rates were similar in the both groups (8.8% vs. 18.2%,
p=0.824).
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Conclusion: Postoperative outcomes are comparable between older group and younger group.
Laparoscopic surgery could be considered as safe, feasible therapeutic options in elderly patients after
preoperative chemoradiation for rectal cancer. However, large randomized trials with comparative
methodologies are needed.
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Introduction
Preoperative chemoradiation for rectal cancer has some
advantages such as decreased tumor size and lower stage and
lower local recurrence. The disadvantage of increased postoperative complication risks is debated.1,2 Elderly patients have
a high incidence of colorectal cancer, which may be associated with increased postoperative morbidity and mortality due
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to complex comorbidities and diminished cardiopulmonary
reserves. Preoperative chemoradiation and old age are considered as risk factors of postoperative complication of rectal
cancer patients.
Laparoscopic surgery for colorectal cancer has been accepted as a standard procedure and has become popular.
Several studies suggest that laparoscopic surgery for colorectal
cancers has benefits over open surgery, including less wound
https://doi.org/10.7602/jmis.2017.20.3.108
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pain, earlier recovery, and better cosmetic results, all with
similar postoperative outcomes and long-term oncologic results.3-5 Several studies show similar overall postoperative
complication rates between open surgery and laparoscopic
surgery for rectal cancer after preoperative chemoradiation.6,7
With advancement of laparoscopic techniques, several studies
show that laparoscopic colorectal surgery is a safe and feasible
procedure, even in elderly patients.8,9
However, the safety of laparoscopic surgery in elderly patients after preoperative chemoradiation is unknown. The aim
of this study was to evaluate the safety of laparoscopic surgery
for rectal cancer after preoperative chemoradiation in elderly
patients.

Materials and Methods
The study protocol was approved by the institutional review
board. From a prospectively collected database of all patients
undergoing colorectal surgery in our department, 46 consecutive patients were selected who underwent laparoscopic
surgery after preoperative chemoradiation for rectal cancer
from January 2009 to June 2014. All patients were diagnosed
with adenocarcinoma in the rectum with tumors <15 cm from
the anal verge. Preoperative assessment included digital rectal examination, colonoscopy with biopsy, rectal ultrasound,
abdominopelvic computed tomography (CT), chest x-ray, and
laboratory data including complete blood cell count, biochemical profiles, serum carcinoembryonic antigen (CEA), and
cancer antigen (CA 19-9).
Patients with CTs showing locally advanced tumor (i.e.,
penetrating through the rectal wall, T3), and/or tumor with
lymph node involvement without evidence of distant metastasis were given the option of preoperative chemoradiation therapy. As preoperative chemoradiation therapy, radiation therapy
and chemotherapy were administered simultaneously. Radiation was irradiation using a 10-MV linear accelerator from
three directions, posterior, right, and left sides, using a wedge.
Upper radiation range was up to the fifth lumbar vertebra (L5)
or the first sacral vertebra (S1), and laterally, up to the pelvic
wall. External iliac lymph nodes were not included in radiation, and special preparation to protect the small intestine was
not performed. For radiation doses, 200 cGy per fraction was
used once a day, 5 times per week, for total radiation dose
5,000~5,400 cGy. For combined chemotherapy, a combination
of 450 mg/m2 5-fluorouracil and 20 mg/m2 leucovorine was
infused continuously for 24 hours with initiation of radiation therapy, concomitantly or 1,250 mg/m2 oral capecitabine
(Xeloda®, Hoffmann-La Roche Ltd., Basel, Switzerland) was
administered per day. Surgery was performed an average 8~10
weeks after chemoradiation therapy. All patients underwent

mechanical bowel preparation. The laparoscopic surgery program at our department began in 2004.
Patients were divided into a younger group aged younger
than 70 years and an older group aged 70 and older. Medical records were retrospectively reviewed for demographics,
comorbidity, operation methods, operative time, intraoperative
blood loss, postoperative hospital stay, postoperative complications, and pathology results. Operation time was defined
as time from initial incision until end of the operation with
dressing in place. Operative complications and mortality were
defined as complications and death within 30 days of surgery.
SPSS version 17.0 for Windows software (SPSS Inc., Chicago, IL, USA) was used for statistical analysis. Mann Whitney test was used to compare normally distributed variables.
Comparisons between groups of discrete variables were made
using chi-squared or Fisher’s exact tests as appropriate. All p
values <0.05 were considered statistically significant.

Table 1. Demographics of patients
Younger (<70) Older (≥70)
(n=35)
(n=11)
Age (years)*

56.3±7.9
(42~68)

73.1±2.1
(71~77)

Sex

p value
<0.001
0.124

Male
Female
2

Body mass index (kg/m )*

28 (80.0)

6 (54.5)

7 (20.0)

5 (45.5)

23.1±3.1
21.2±3.4
(17.4~29.0) (14.5~25.5)

ASA score
1~2
≥3

0.189
0.005

34 (97.1)

7 (63.6)

1 (2.9)

4 (36.4)

10 (28.6)

3 (27.3)

>0.999

7 (20.0)

2 (18.2)

>0.999

15 (42.9)

4 (36.4)

>0.999

31 (88.6)

9 (81.8)

0.619

4 (11.4)

2 (18.2)

Comobidity
Cardiovascular disease
Diabetes mellitus
Smoking
Concurrent chemotherapy
5-Fluorouracil/Leucovorin
Capecitabine
Sphincter preserving surgery

0.065

Yes

27 (77.2)

5 (45.5)

No

8 (22.8)

6 (54.5)

13 (37.1)

2 (18.2)

Protective ileostomy

0.132

*Values are mean (range); other values in parentheses are percentage.
www.e-jmis.org
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Results
Of 46 total patients, 35 were in the younger group less than
70 years; 11 were in the older group aged more than 70 years.
Demographics and preoperative variables are in Tables 1 and
2. In the younger group, men were more prominent (80% vs.
54.5%, p=0.124). In the older group, more patients had high
American Society of Anesthesiologists (ASA) scores (≥3 score,
2.9% vs. 36.4%, p=0.005). Mean values for BMI (23.1 vs. 21.2),
distance from anal verge (5.53 cm vs. 5.45 cm), and tumor size
(2.69 cm vs. 2.46 cm) were similar for the two groups. Sphincter-preserving surgery, such as lower anterior or intersphincteric resection was performed more frequently in the younger
group (77.2% vs. 45.5%, p=0.065). Abdominoperineal resection was done in 6 patients in each group (17.1% vs. 54.5%). In
the younger group with no sphincter preserving surgery, two
patients underwent Hartmann’s procedure or colostomy. Protective ileostomy was performed on 13 patients (37.1%) in the
younger, and 2 patients (18.2%) in the older group. Complete
remission rate was higher in the older group, but not significantly different (8.8% vs. 18.2%, p=0.824). In the older group,
two patients (18.2%) showed pathologically complete response;
the two patients underwent abdominoperineal resection (Table
3). Mean distance from the anal verge was 7.6 cm in patients
who underwent sphincter-preserving surgery and 3.6 cm in
patients who underwent abdominoperineal resection in both
group. Mean tumor size was 3.2 cm and 1.8 cm.

Table 2. Clinicopathologic characteristics of rectal cancers
Younger (<70) Older (≥70)
p value
(n=35)
(n=11)
Distance from the anal verge
(cm)*

5.53±2.66
(2~10)

5.45±3.62
(1.5~12)

0.605

Tumor size (cm)*

2.69±2.04
(0~7.0)

2.46±2.32
(0~6)

0.776

Differentiation
Well-moderate

10 (90.9)

Poor

2 (5.7)

0

Mucinous

3 (8.6)

1 (9.1)

Pathologic stage

Discussion
The incidence of colorectal cancer in older patients is likely
to increase with an aging population. With average life expectancy becomes longer, colorectal surgery in older patients occurs more frequently. However, older patients may have complex comorbidities and diminished cardiopulmonary reserves,
which are associated with increased morbidity and mortality
from colorectal surgery.10,11
Laparoscopic colorectal surgery has become more prevalent
worldwide. Several studies have suggested that laparoscopic
surgery for colorectal cancer may have some benefits such as
less wound pain, earlier recovery, and better cosmetic results,
with similar postoperative outcomes to open surgery.3-5 However, laparoscopic surgery requires pneumoperitoneum with
carbon dioxide gas, which may reduce venous return, diminish
cardiac output and cause hypercarbia. This procedure should
be used selectively in older patients with limited cardiopulmonary reserves. Several studies report that, with advancement
of anesthetic and surgical techniques, laparoscopic colorectal

Table 3. Demographics of patients underwent APR
Younger (<70) Older (≥70)
(n=6)
(n=6)
Age (years)*

0.824

p value

55.3±8.66
(44~68)

73.8±2.04
(71~77)

0.010

5 (83.3)

2 (33.3)

0.242

20.8±2.68
(17.4~24.1)

21.5±4.49
(14.5~25.5)

0.111

ASA score (≥3)

0

2 (33.3)

0.211

Comobidity (diabetes mellitus)

0

1 (16.7)

>0.999

4 (66.7)

2 (33.3)

0.567

Male
2

0.777
30 (85.7)

Operative outcomes and postoperative complications are in
Tables 4, 5. Operation time (195.8 min vs. 212.5 min p=0.553)
and intraoperative blood loss (200.6 cc vs. 209.1 cc, p=0.952)
were not significantly different. Anastomotic leakage was
absent in both groups. Postoperative hospital stay was 9.7 and
10.9 days (p=0.669).

Body mass index (kg/m )*

Smoking

0†

3 (8.8)

2 (18.2)

Distance from the anal verge
(cm)*

4.33±3.27
(2~5.4)

3.67±2.75
(1.5~6)

0.432

1

10 (29.4)

3 (27.3)

Tumor size (cm)*

9 (26.5)

2 (18.2)

1.91±1.80
(0~5)

1.86±2.72
(0~6)

0.207

2
3

12 (35.3)

4 (36.4)

Complete response

0

2 (33.3)

0.300

*Values are mean (range); other values in parentheses are percentage,
†
complete response.
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Table 5. Postoperative complications

Table 4. Operative outcomes
Younger (<70)
(n=35)

Older (≥70)
(n=11)

195.9±66.41
(140.0~380.0)

215.5±84.01
(120.0~320.0)

0.553

200.6±188.26
(50~1,000)

209.1±205.93
(50~800)

0.952

Postoperative hospital
stay (days)

9.7±4.11
(4~26)

10.9±5.38
(6~26)

0.669

Sampled lymph node

11.3±6.76
(0~30)

13.7±6.63
(0~25)

0.496

Operative time (min)*
Blood loss (cc)

Younger (<70)
(n=35)

Older (≥70)
(n=11)

p value

Total

7 (20.0)

1 (9.1)

0.405

Wound seroma

1 (2.9)

0

0.571

0

0

Chyle leakage

2 (5.7)

0

0.418

Ileus

3 (8.6)

0

0.315

0

1 (9.1)

0.071

1 (2.9)

0

0.571

p value

surgery in older patients is a safe and feasible procedure.8,9
Bottino et al.8 compared postoperative outcomes in two groups
divided according to the age of 75 years. Conversion rate to
open surgery was the same between the two groups. Postoperative complication rates were also the same but with increased
in cardiopulmonary complications in older patients. No mortality occurred. Jeong et al.9 compared short-term outcomes
in patients who were ≥75 years (n=92) and 75 (n=824). They
reported that higher overall complication rate in patients ≥75
years (12.0% vs. 6.2%, p=0.047). However, clinically significant
complications were not different between the two groups. This
result suggests that laparoscopic colorectal surgery in older
patients is safe and feasible. Fiscon et al.12 compared postoperative outcomes between matched two groups of people ≥75
years (n=50) and 75 (n=50). The study showed more postoperative complications in older patients, even when matched by
ASA score and type of operation. They suggested that in older
patients, laparoscopic colorectal surgery should be performed
by experienced surgeons in specialized centers.
Compared to younger groups, the incidence of postoperative
complications increases in older groups undergoing laparoscopic colorectal surgery. In an aging population, comparing
between open surgery and laparoscopic surgery, laparoscopic
colorectal surgery has advantages in postoperative complications, time to return of normal bowel function, and duration
of hospital stay13,14 Vallribera et al.14 compared morbidity and
mortality between open and laparoscopic surgery groups in
older people ≥75 years. They reported a lower overall complication rate (37.3 vs. 21.6%, p=0.001) with fewer surgical site
infections in the laparoscopic surgery group. Mortality was
also lower (6.7% vs. 3.2%, p=0.034) and duration of hospital
stay was shorter (11.4 days vs. 7.8 days).
Rectal surgery is more challenging for surgeons than colon
surgery. Surgeons have to consider the narrow pelvic cavity,
nerve preservation, sphincter saving and radiation effects in
rectal surgery. Preoperative chemoradiation for rectal cancer

Anastomotic leakage

Bladder dysfunction
Pneumonia

is a known significant risk factor for anastomotic leakage in
open and laparoscopic surgery.15,16 Park et al.16 assessed the risk
factors for clinical anastomotic leakage in patients undergoing laparoscopic surgery for rectal cancer. In patients without
defunctioning stoma, anastomotic leakage percentages were
6.1% vs. 16.2% according to use of preoperative chemoradiation (p=0.001) in univariable and multivariable analysis. In the
study, anastomotic leakage was not significantly different (5.4%
vs. 7.3%, p=0.326) for age ≥75 or <75 years.
Our study focused on older patients (≥70 years) who underwent laparoscopic surgery for rectal cancer after preoperative
chemoradiation.17-19 In the older group, patients with high ASA
scores (≥3 score, 2.9% vs. 36.4%, p=0.005) were prominent.
Sphincter-preserving surgery such as lower anterior resection and intersphincteric resection was done in the younger
group more frequently than the older group (77.2% vs. 45.5%,
p=0.065). Also, protective ileostomy was more frequent in the
younger group. We may consider abdominoperineal resection
more frequently in an older group with poor anal sphincter
tone. In two patients with complete response to preoperative
chemoradiation, both underwent abdominoperineal resection
(Table 3). For anastomotic leakage, mortality did not occur
in the both groups. However, this study has some limitations,
such as small numbers of patient, retrospective, not matched,
not randomized.
In conclusion, even in elderly patients after preoperative
chemoradiation for rectal cancer, postoperative outcomes of
laparoscopic surgery and open surgery was not different significantly. Laparoscopic surgery could be considered as a safe,
feasible therapeutic option in elderly patients after chemoradiation. However, large randomized trials with comparative
methodology are needed.
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