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Introduction

Colorectal carcinoma is the third common cancer and
the fourth leading cause of cancer death worldwide.[1-2]

It affects both sexes approximately equally.[3]

Potentially curative treatment for colorectal carcinoma is
surgical resection.[4] The risk of locoregional failures
following resection depends on the extent of disease.
Patients with locally advanced resected tumor (nodal
and/or serosal involvement) have higher risk of failures.
Locoregional recurrence occurs in 20-50% and distant
metastases in 20-30% of cases with surgery alone.[5-6]

The most common sites of involvement are liver, lung
and peritoneum.[7-8]

Adjuvant chemotherapy improves survival in high-risk

colorectal carcinoma (Stage B2-C3) by decreasing
distant and local failure.[9-11]

Postoperative radiation therapy improves local control in
high-risk resected rectal cancer, but its role in cancer of
colon proper is not well defined.[12-14]

In the current retrospective analysis we studied the
possible effect of adjuvant radiotherapy in high-risk
resected colon cancer.

Material and Methods

This retrospective study included 83 cases with
resectable high-risk colon carcinoma (Stage B2-C3) that
were referred to the Radiotherapy department of the
Nemazee hospital of Shiraz, Iran from May 1986 to
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Abstract
BACKGROUND / AIM: The best therapeutic modality for colon cancer “one of the most common malignancies of

human being” is surgical resection of primary tumor. Adjuvant chemotherapy can help surgery to have a higher

control and survival rate in high-risk resected patients, but the role of radiation therapy is the place of debate. This

study was carried out to evaluate the possible role of adjuvant radiotherapy in such cases. MATERIALS AND

METHODS: This retrospective trial evaluated 65 eligible patients with surgically resected high-risk colon carcinoma

(serosal and/or lymph node involvement),  from May 1986 to February 2000. The patients were categorized into two

groups. The first group was treated with chemotherapy alone and the other with chemo-radiotherapy. Chemotherapy

included 5.FU 500 mg/m2/5days for 6-8 courses and radiotherapy consisted 45-55 Gy with 1.5-2 Gy/fraction. Minimum

follow-up was 36 months. RESULTS: Mean event-free survival was 140 and 101 months in chemotherapy  and

combined-therapy groups, respectively (P = 0.099). Local recurrence rate was detected as 9.7% in the chemotherapy

arm and 23.5% in the combined-therapy arm (P > 0.1). Treatment-related morbidity and mortality has been significantly

higher in the radiation arm (P < 0.001). CONCLUSION: Postoperative external radiation as adjuvant treatment

does not improve local control of the patients with colon carcinoma.
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February 2000. They were treated with chemotherapy
with or without radiotherapy based on their physician’s
preference. Between 1986 to 1995 most of patients
received chemoradiation and then because of irradiation
toxicity and change of policy, most physicians preferred
chemotherapy alone. The records of patients were got
as the source of data that were analyzed retrospectively.
They were staged according to the modified Astler
coller system and UICC TNM.

The patients were categorized into two groups. Thirty-
one patients in the first arm as  chemotherapy group
were being treated with adjuvant 5. FU based
chemotherapy alone and 34 cases received
chemotherapy (5.FU based) plus postoperative
radiotherapy, as the second arm. Eighteen cases were
not eligible for analysis because of incomplete treatment
course or loss of follow-up.

There were 14 females and 17 males in the
chemotherapy group with mean age of 50 ± 13 years
ranging from 32 to 77 years.

In the combined-therapy group, 22 patients were male
and 12 cases were female. The mean age was 46 ± 12
years, with a range from 20 to 65 years. Table 1 shows
Patients’ characteristics. Surgical procedure included
partial or hemicolectomy and pericolic lymph node
dissection. Because of the belief that intraperitoneal

failure is a common event in colon carcinoma, whole
abdominopelvic irradiation was a component of
radiotherapy in earlier days, but after that due to
radiation toxicity, the attendant physician changed the
field to a localized port.

Radiation portals were localized in 16 patients and were
designed to encompass the tumor bed and nodal area
with a 4 to 5 cm margin around it, 15 cases received
whole abdominopelvic irradiation for 20 Gy and then
continued with localized field . Using Co-60 machine,
anterior-posterior and posterior-anterior fields, all portals
were being treated every day with a 1.5-2Gy
conventional daily fractionation delivering a total dose
of 45-55Gy. Kidneys were shielded posteriorly after 15
Gy. The liver and kidney did not receive more than 20
and 18 Gy respectively. The small bowel got at the
most 20 Gy with a probable higher dose to some
localized part.

The tumor bed was defined by combining information
from the preoperative barium enema and CT scan,
pathologic findings and when available by surgical clips
placed to outline the tumor bed. Irradiation was started
at the second course of chemotherapy.

Chemotherapy included 5.FU 500 mg/m2 and
leucovorin 20 mg/m2 using five consecutive days
monthly for 6-8 courses.

Table 1: Clinical and pathological characteristics of patients
Characteristics Group 1 Group 2 P ValueChi square

Number Percent Number Percent

Sex

Male 17 54.8 22 64.7 0.417

Female 14 45.2 12 35.3

Tumor location

Cecum 4 12.9 8 23.5

Ascending colon 7 22.6 7 20.6 0.733

Transverse colon 4 12.9 4 11.8

Descending colon 6 19.4 8 23.5

Sigmoid 10 32.2 7 20.6

Tumor grade

Well differentiated 19 61.3 18 52.9

Moderately differentiated 8 25.8 9 26.5 0.971

Poorly differentiated 4 12.9 7 20.6

Modified Astler-coller staging UICC TNM

B2 T3 N0 M0 IIA 16 51.6 16 47.1

B3 T4 N0 M0 IIB 4 12.9 4 11.8

C1 T1-2 N1-2 M0 IIIA 1 3.2 0 0 0.681

C2 T3-4 N1-2 M0 IIIB-C 5 16.1 8 23.5

C3 T3-4 N1-2 M0 IIIB-C 5 16.1 6 17.6
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Local failure was defined as recurrence occurring within
the tumor bed, adjacent organs by direct extension or
in regional nodal groups and distant metastases as
failure in other sites other than mentioned above.
Event-free survival was considered as time of surgery
until recurrence (local or distant).
Patients were followed at regular intervals every 3
months for 2 years, every 6 months for another 3 years
and then annually.

In each visit, history and physical examination, stool
guaiac study, liver function tests (LFT), complete blood
count (CBC), and carcinoembryonic antigen (CEA) was
performed.

Colonoscopy, abdominal sonography or CT scan and
CXR were taken annually. Minimum follow-up was 36
months.

We analyzed retrospectively using Kaplan-Meier survival
curves (SPSS version 11.5) for survival distributions
and log-rank test for the difference between the survival
distributions. It would be more reliable if the patients
were divided into subgroups according to site of cancers
and specific characteristics like perforation and abscess
but small numbers in each group would have made
such a classification restricted and unreliable. To
compare the differences of age, sex, grade, stage and
site of disease between two groups, chi-square test has
been used.

Results

Mean event-free survival time was 140 months (95%
CI = 114-174) in the chemotherapy group and 101
months (95% CI = 76-127) in the combined-therapy
group  (P = 0.151).

Six out of 31 (19.4%) patients had a relapse in the
chemotherapy group. The time to failure ranged from 9
to 39 months with a median of 10 months. Of these
six patients with relapse, three had local recurrence and
three patients developed distant failure.

In the combined-therapy group 13 out of 34 (38.2%)
patients had relapse. Median time to failure was 8
months ranging from five to 120 months. Eight
patients had local recurrence and five cases had distant
metastases. Liver metastases was the most common site
of distant failure in both groups.

The local recurrence rate was 9.7% and 23.5% (P =
0.137) and 3-year disease-free survival was 86.6% and
65.8% in the chemotherapy group and combined-

therapy respectively.  [Figure 1] shows Survival curves.
Using log-rank test indicates none of the differences
between two arms reaches statistical significance.

Treatment tolerance in the chemotherapy group was
excellent and only one bowel obstruction was observed
and that was removed surgically. In the combined-
therapy group there were four bowel obstruction
patients and 11 patients experienced severe early GI
complications (nausea, vomiting and diarrhea) and one
patient had GU side effects (dysuria and urinary
infection) and nine cases had mild complaints (P <
0.001). There was no statistically significant difference
for age-sex-grade-stage and site of disease between these
groups according to the Chi-square test.

Discussion

Patterns of failure in colon cancer have been analyzed in
various series. Data from these series show that local
recurrence is a significant problem, especially in high-
risk patients. In one retrospective study the local
recurrence in these patients was 30%-49%.[5] Therefore,
a modality which is able to decrease this high rate of
failure, has been sought in different studies mainly by
means of radiation therapy. However, the difference of
natural history with rectal cancer for which external
radiation is an established adjuvant modality has been
the cause of controversy and different outcomes in
various series. The effect of external radiation in the
local control of colon carcinoma is not clear. There are
some published data on the use of adjuvant irradiation
for this cancer. Kopelson retrospectively analyzed 22
patients irradiated postoperatively in an adjuvant fashion
to regional fields, and compared them with a larger
group of non-irradiated patients. He concluded that
local control was improved when adjuvant irradiation

Figure 1: Disease – free survival of the patients
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was used.[15-16] In a series with Sheild, 103 patients with
high-risk resected colon cancer stage (B

2-
C

3
) were

treated with adjuvant postoperative radiotherapy to the
tumor bed and found improved local control and
survival compared to historical controls.[17] Willett gave
adjuvant external irradiation to 203 patients with locally
advanced resected colonic cancer and significant
improvement in local control and disease-free survival
for patients with stages T

4
N

0
M

0
 or T

4
N

1-2-
M

0 
disease

compared to historical controls was observed.[18] Estes
also found a reduction in local failure using adjuvant
irradiation.[19]

In a randomized trial Martenson studied 222 patients
with high-risk resected ascending or descending colon
carcinoma (T3-4 N1-2 M0) but due to poor accrual,
187 patients were eligible. They were randomly
assigned to receive 12 cycles of bolus 5. FU plus
levamisole in one group with radiation and in the other
group without irradiation. In the chemoradiotherapy
group, radiation was 45-50. 4 Gy delivering 4 weeks
after starting chemotherapy. Event-free survival was
equal (51%) in both groups and the overall survival
was 62% and 58% for the chemotherapy and
chemoradiation arms respectively (P > 0.5).
Hematologic toxicity was significantly higher in the
chemoradiation arm (P = 0.02) but non-hematologic
complications were the same in both groups. They
concluded that there is no statistically significant
difference in the overall or disease-free survival between
the chemotherapy and chemoradiation arms.[20]

In this study event-free survival was not significantly
different between those who got radiation and those
who did not (65.8% versus 86.6% respectively), of
course with a longer follow-up in the combined-therapy
group that may be partly the cause of not statistically
significant higher recurrence rate in this group.
However, treatment-related side effects, especially late
complications  were higher in those who received
radiation too (3.2 versus 11.8). This higher rate of
morbidity may be due to the use of not-up-to-date
techniques and X-rays energy and overcome using
higher energy, multiple and smaller fields or 3D
technique, if available. With such techniques we might
have reduced toxicity although its value remains to be
proved.

Nonetheless, the result obtained from the current study
is not in favor of increasing local control with
postoperative external radiotherapy in high-risk resected
colon cancer. Anyhow, the results should be interpreted
cautiously because of a longer observational time in the
combined-therapy group, different follow-up

investigators, and the potential biases in the
retrospective studies, in particular selection bias.

Conclusion

High-risk resected colon cancer includes stage B
2
-C

3 
has

demonstrated more chance for local recurrence
compared to the lower stages. The role of adjuvant
radiotherapy to improve surgical results in colon cancer
is controversial. The present report found no
improvement in disease-free survival with postoperative
external irradiation. Moreover, treatment-related
morbidity and mortality seemed to be higher in the
radiotherapy arm.
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