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1. Introduction

Colorectal cancers are the most common gastrointestinal 
malignancy [1] and the fourth most common cancer all 
around the world [2]. The National Comprehensive Cancer 
Network (NCCN) has declared that in 2009, almost 106100 
new cases of colon cancer and about 40870 cases of rectal 
cancer have occurred in the USA; further, in the same 
year, nearly 49920 cases of death caused by these cancers 
have been recorded [3]. There are no similar statistics for 
Iran. Regardless of the present statistics, the mortality rate 
caused by the colorectal cancers has decreased over the past 
three decades, which was probably due to faster diagnosis, 
proper screening and use of better treatment methods [3]. 
With regard to the nonspecific nature of most of the clinical 
symptoms such as abdominal pain, bowel habits changes, 
melena, hematochezia, unjustifiable fatigue and anemia, 
reducing the morbidity and mortality rates is currently 
achieved using screening methods such as colonoscopy, 
double-contrast barium enema, sigmoidoscopy, fecal occult 
blood testing and virtual colonoscopy, which is the best and 
golden standard colonoscopy [4]. Choosing the treatment 
method is based on staging of the disease and surgery is the 
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base of the definitive treatment in the early stages. Today, 
chemotherapy treatment and radiotherapy in some cases 
(such as rectal cancers) are used as neoadjuvant therapies as 
well as adjuvant treatments in certain stages of the disease. 
Different studies have been conducted in the cancer surgery 
center regarding the type of diet therapy and medicines as 
well as their consumption times (adjuvant or neoadjuvant) 
[5]. One of the controversial cases of the adjuvant therapies 
is in the second stage of the colorectal cancers. American 
Cancer Society suggests one of these three options: 
monitoring the patients especially those with low risk, 
performing the adjuvant chemotherapy especially in patients 
with high risk, performing the clinical trial on new treatment 
protocols [6, 7]. The aim of this interventional study is to 
investigate the effect of adjuvant chemotherapy on the rate of 
local recurrence, distant metastasis and three-year disease-
free survival in patients with stage II colorectal cancer.

2. Materials and Methods

Patient and study design

This research was conducted on all the patients with stage 
II colorectal cancer undergoing surgery and adjuvant 
chemotherapy during 2001-2009 from General Hospitals of 
Lorestan Province, Western Iran. Patients who were in stage 
II before and after the surgery based on pathological staging 
were enrolled. Information regarding gender, cancer location 
(right colon and cecum, left colon, total colon, recto sigmoid), 
incidence of distant metastasis were collected in a pre-
designed questionnaire. Then, the adjuvant chemotherapy was 
preformed employing FOLFOX4 diet therapy for six months 
(as fortnightly for 12 sessions each session two days). The drug 
used are FU-5 ( 400 and 600 mg/m2), leucovorin (200 mg/m2), 
and oxaliplatin (85 mg/m2); besides, the patients were examined 
every 3 months using tumor marker counts, sonography and 
CT scan (every 6 months), as well as colonoscopy (the first 
year after surgery and then three years later) for identification 
of any local recurrence and metastasis. Finally, at the end of the 
third year after chemotherapy, the local recurrence, metastasis 
and survival of the patients were investigated. By examining 
the effect of adjuvant chemotherapy in stage II colorectal 
cancer, the necessary information were extracted from the 
patient records and inserted into a questionnaire designed for 
this purpose.

This study was approved by Ethics Committee of Lorestan 
University of Medical Sciences (Permit No. 90/236). In 
addition, a written informed consent was obtained from all 

the participants before surgery. The written consent of the 
patients was obtained after providing full explanations on the 
research, possible complications and methods of treating the 
complications. The patients were allowed to leave the study 
in case of dissatisfaction and discontentment to continue 
their cooperation in the project at any stage of the research. 
The patients’ information was kept completely confidential 
and there was a complete preparation for treatment by the 
research group in case of incidence of any complication.

Statistical analysis

Analytical and descriptive statistics was carried out using 
SPSS 17.0 software (SPSS Inc., Chicago, IL, USA). Descriptive 
statistics were reported in terms of per cent (for categorical) 
and mean (SD) (for continuous) variables. Chi-square test 
was applied to access the association between independent 
variables and outcome. P < 0.05 was considered to be 
statistically significant.

3. Results

The mean ± SD age of the patients was 52.97±12.64 years. Out 
of 40 patients, 23 were male and 17 were female. At three year 
follow-up time, only two (5%) patients were found to have 
local recurrence, while 38 patients had none. The frequency 
of local recurrence did not differ between both genders and 
it was similar for all cancer locations (p>0.05 for both). After 
three-year follow-up period, 33 (17.5%) patients were found 
to have no distant metastases, while 7 had distant metastasis. 
All of the patients survived through the three-year follow-up 
period. The findings regarding the incidence of metastasis 
according to the location of the cancer are shown in Table 1.

Table-1. Frequency of distant metastasis based on metastasis 
cancer location

Presence of distant metastasis; 
No. (%)

Cancer location

2 (25)Right colon and cecum (n=8)

1 (20)Left colon (n=5)

1(33.33)Total colon (n=3)

3(20)Rectum (n=15)

0(0)Sigmoid (n=9)

7(17.5)Total (n=40)

Cancer location did not have an effect on the rate of distant metas-
tasis (p>0.05).
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4. Discussion

In the present research, only the patients with stage II 
colorectal cancer undergoing the adjuvant chemotherapy 
have been investigated. Age and gender were found to have 
no effect on the outcomes of adjuvant chemotherapy at stage 
II colorectal cancer in terms of distant metastasis or local 
recurrence. However, other studies on the colorectal cancers 
revealed that age had an impact on the outcomes of therapy 
[8].

Due to the low number of the subjects, the above-mentioned 
findings cannot absolutely yield the conclusion that whether 
the age and gender could affect the local recurrence, distant 
metastasis, and the survival or not. In a study by Hermosillo 
et al., old patients qualified for receiving the adjuvant 
chemotherapy in colorectal cancers didn’t experience 
significant changes in their living conditions [9]. The 
outcomes of chemotherapy regarding the local recurrence 
and distant metastasis were similar for cancers of different 
locations. The tumor’s location seems to have no major effect 
on the patients’ prognosis; nevertheless, achieving more 
accurate judgments in this regard requires a larger sample 
size as well as a phase II clinical trial. Although the statistical 
tests on the relationship of distant metastasis and local 
recurrence have shown no significant statistical difference, 
it seems that the patients without distant metastases had no 
local recurrence as well; however, due to the low number of 
the samples, it is impossible to make a definite judgment in 
this regard and a study with larger sample size is required. In 
this study, the three-year survival of the subjects was 100%; 
although, in the literature different survival rates ranging 
from 55 to 80% have been mentioned for stage II [10]. For 
instance, on average, in Korea, USA, and Australia, the 
lifespan has been 5 years [11-13], respectively in 75%, 87% 
and 87% of the cases. The average follow-up period was 5 
years in these studies; while, it was three-years in the present 
study. In the study by Johnson, the five-year survival rate of 
the stage II patients after a surgery without chemotherapy 
was 70-80% [14].

By performing four clinical trials, the NSABBP 
Foundation showed the relative advantages of the adjuvant 
chemotherapy in increasing the overall lifespan and 
the disease-free survival in both stages II and III of the 
colorectal cancers [15]. These findings were consistent 
with the meta-analysis performed in Mayo Clinic on 3341 
patients with and without metastasis to lymph nodes [16]. 
The Japanese Cancer Association showed the positive 
impact of the oral fluoropyrimidine on improvement of the 

overall lifespan and disease-free survival in each of the three 
stages of colorectal cancer [17]. In a report on the study by 
Gary et al. 3238 stage II patients from 150 medical centers 
in 17 countries around the world, FU-5 therapy was found 
to have positive impact on reducing the local recurrence 
by 1-5% and the improvement of the overall lifespan and 
disease-free survival [18]. By investigating the available 
resources for the adjuvant therapy in the stage II patients, 
The American Society of Clinical Oncology showed that, 
despite the improvement of the disease-free survival by the 
adjuvant therapy, there was no considerable improvement 
in the overall lifespan of these patients; thus, the researchers 
suggested that the adjuvant therapies should be performed 
on the patients who have been selected properly [19]. In the 
studies entitled MOSAIC on the clinical trial of comparing 
the injective FU-5 adjuvant medicine diet with the FU-
5+Oxiplatine (FOLFOX4) medicine diet, it was shown that 
three-year disease-free survival in 1100 patients undergoing 
FOLFOX has been improved significantly.

In a study on the adjuvant treatment of stage II and III 
colorectal cancer, Makata et al. declared that DST-CD was 
useful for predicting the response of the FU-5-based adjuvant 
chemotherapy treatment in the patients with stages II and III 
colorectal cancers [20]. The notable point is that this research 
was conducted on about 40 subjects; furthermore, since there 
was no group without adjuvant therapy in this study, it was 
impossible to make a definitive opinion on the effect of the 
adjuvant chemotherapy on incidence of distant metastases, 
local recurrence and five-year disease-free survival.

In general, results of the present study were obtained from a 
phase II clinical trial and in this regard, other similar studies 
with larger sample size and meta-analysis with cases without 
chemotherapy are required. However, it should be mentioned 
the limitations of the present study are small sample size, 
short follow-up period, and lack of controls.
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