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Objective: To investigate the survival rate and effect of clinicopathological characteristics on survival of rectal cancer in a Thai
population.

Materials and Methods: A retrospective cohort study was performed. All data were collected from medical records of
patients with rectal cancer at Roi Et Hospital during January 1, 2010 to December 31, 2014. All cases were followed-up until
death or to the end of the study (March 31, 2016).

Results: A total of 145 patients had rectal cancer and most of them were men (56.55%), with a mean age of 61.86+12.95
years. The total follow-up time was 6,284 person-months. The median survival time was 55.7 months. Six-month and 1-,
2-, 3- and 5-year survival rates were 97.92%, 92.36%, 86.73%, 77.44%, and 36.67%, respectively. The factors affecting
survival included cancer stage III (adjusted HR = 1.45; 95% CI: 1.16 to 2.43), cancer stage IV (adjusted HR  = 3.04; 95% CI:
1.25 to 7.41), radiotherapy (adjusted HR  = 0.46; 95% CI: 0.23 to 0.95), and chemotherapy (adjusted HR = 0.67; 95% CI:
0.17 to 0.87).

Conclusion: Rectal cancer stage III and IV affect the hazard of death. Patients who receive radiotherapy and chemotherapy
have a lower risk of death and better survival rate than those who do not.
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Colorectal cancer is one of the most common
cancers diagnosed worldwide, with 746,000 cases in
men and 614,000 cases in women. The mortality rate of
both sexes is 8.5% and mortality is higher in less
developed countries(1). The incidence of colorectal
cancer is high in North America, Europe, Oceania, and
Eastern European countries, and is low in Africa,
Asia, and South America(2). The factors effecting
survival of colorectal cancer are varied. Most patients

with colorectal cancer have a high mortality, especially
among advanced stages of this disease.

Rectal cancer occurs in the lower part of colon.
The survival rate and factors affecting survival of rectal
cancer vary. Previous studies showed that patients who
received local treatment had better overall survival and
cancer-specific survival than did those who did not
receive local treatment(3). Additionally, patients who
underwent local tumor removal had better overall
survival than did those who did not undergo this
removal. Patients who have a distal resection margin of
the tumor less than 1 cm have a 5-year disease-free
survival rate of 75.1% and it is 76.3% for a tumor greater
than 1 cm(4).
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Previous studies showed that patients who
received conventional chemoradiotherapy had a
survival rate of 78.0% and short-term radiotherapy had
a survival rate of 82.7%(5,6). Additionally, both types of
treatment were important factors for estimating disease-
free survival and distant metastasis-free survival of
patients at stage N2(5,6). Many previous studies have
reported factors that are associated with rectal cancer
and factors affecting survival of patients with rectal
cancer.

However, the effect of clinicopathological
characteristics on survival of rectal cancer in the Thai
population has rarely been reported. Therefore, this
study aimed to investigate the survival rate and effect
of clinicopathological characteristics on survival of
rectal cancer in a Thai population.

Materials and Methods
Patients

We performed a retrospective cohort study.
All data were retrieved from medical records of 145
patients and all of them were newly diagnosed with
rectal cancer. All of the patients were recruited from
those who were admitted and had rectal surgery at Roi
Et Hospital, Roi Et Province, Thailand during January
1, 2010 to December 31, 2014. All of the patients had
histopathological results to confirm the diagnosis
according to the International Classification of Diseases
for Oncology (ICD-O 3rd).

Follow-up of the patients
All of the patients were followed up. The time

of follow-up started from the date of diagnosis for rectal
cancer to follow-up until the patient’s death or the end
of the study (March 31, 2016). Patients who were lost
to follow-up or died from other causes (not death from
rectal cancer) were defined as censored. The vital status
of the patients was checked from medical records and
linkage with the Thai national death registry databases.

Variables
The variables of interest of the study were

extracted from medical records, including age at
diagnosis, sex, histology grading, stage of disease,
histology type, cancer metastasis, cancer extent,
radiotherapy, chemotherapy, and supportive treatment.

Statistical analysis
The length of survival time of patients with

rectal cancer was calculated from the first date of
diagnosis for rectal cancer until the patient’s death or

the end of the study (March 31, 2016). Descriptive
statistics were used to describe demographic variables
of the patients. The observed survival rate was
determined by using the Kaplan-Meier survival curve
and the log-rank test was used to compare between
groups. Univariate and multivariate Cox proportional
hazard models were used to examine the factors
affecting survival of rectal cancer. The crude hazard
ratio [HR], adjusted hazard ratio, 95% confident interval
[CI], and p-value from the partial likelihood ratio test
are shown. Statistical significance was set at a p-value
<0.05 and all data analysis was performed by the Stata
version 10.0 (Stata Corp LP, 2007).

Ethical considerations
This research was approved by The Ethical

Committee for Human Research of Roi Et Hospital, Roi
Et Province, Thailand. The reference number is 004/
2560.

Results
Demographics of the patients

Of the 145 patients with rectal cancer, 56.55%
were men and 43.45% were women, with a mean age of
61.86+SD = 12.95 years (Table 1). The marital status
was couple in 88.19% of patients. The majority of cases
were stage III, followed by stage II, stage IV, and stage
I. With regard to histological grading, the highest
was well differentiated, followed by moderately
differentiated, poorly differentiated, and unknown.
Metastasis of  the liver was found in 12.41% of patients,
in the lungs/pleura in 7.59%, in the brain in 2.07%, and
in multiple sites in 4.83% (Table 1).

Survival rate of rectal cancer
 The total time of follow-up of the 145 patients

with rectal cancer was 6,284 person-months. At the
end of the study, 70 patients had died, with an incident
rate of 1.11 per 100 person-months. The median survival
time was 55.7 months with 6-month, and 1-, 2-, 3, and 5-
year survival rates of 97.92%, 92.36%, 86.73%, 77.44%,
and 36.67%, respectively (Table 2). The Kaplan-Meier
survival curve shows the overall survival time of rectal
cancer (Figure 1). Figure 2 to 4 show the survival time
of histology grading, extent of cancer, and staging of
disease, respectively.

Factors affecting survival of patients with rectal
cancer by univariate analysis

Univariate analysis showed that factors
affecting survival of rectal cancer were cancer stage III
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Survival time Median survival 95% CI Survival rate (%) 95% CI
time (months)

6 months   0.9   0.2 to NA 97.92 93.68 to 99.32
1 year   8.0   6.3 to 9.8 92.36 86.63 to 95.70
2 years NA NA to NA 86.73 79.98 to 91.32
3 years 43.0 36.3 to NA 77.44 69.24 to 83.71
5 years 57.2 55.7 to NA 36.67 24.97 to 48.41

Table 2. Survival rate of rectal cancer

CI = confident interval; NA = Not applicable

Variables Number Percentage
(n = 145)

Sex
Male     82   56.55
Female     63   43.45

Age (years)
<50     31   21.38
51 to 60     27   18.62
61 to 70     52   35.86
>71     35   24.14

Mean + SD 61.86+12.95
Minimum: maximum     25:99
Marital status

Single       8     5.56
Couple   127   88.19
Divorced       9     6.25

Stage of cancer
Stage I     10     6.90
Stage II     38   26.21
Stage III     71   48.97
Stage IV     26   17.93

Extent of cancer
Localized       9     6.21
Direct extension     48   33.10
Regional lymph nodes     64   44.14
Distant metastases     23   15.86
Unknown       1     0.69

Histology grading
Well differentiated     72   49.66
Moderately differentiated     47   32.41
Poorly differentiated       7     4.83
Unknown     19   13.10

Metastasis
None   106   73.10
Liver     18   12.41
Lungs/pleura     11     7.59
Brain       3     2.07
Multiple sites       7     4.83

Table 1. Demographic characteristics of the patients (crude HR = 1.75; 95% CI: 1.08 to 2.84), stage IV
(crude HR = 2.86; 95% CI: 1.15 to 7.02), radiotherapy
(crude HR = 0.45; 95% CI: 0.22 to 0.90), and
chemotherapy (crude HR = 0.73; 95% CI: 0.53 to 0.95).
Poorly differentiated cancer, the extent of regional
lymph nodes, brain metastasis, and supportive
treatment appeared to show an increased hazard of
death, but this was not significant (Table 3).

Factors affecting survival of patients with
rectal cancer by stepwise Cox proportional hazard
regression analysis.

Stepwise Cox proportional hazard regression
showed that factors affecting survival of rectal cancer
included cancer stage III (adjusted HR = 1.45; 95% CI:
1.16 to 2.43), cancer stage IV (adjusted HR = 3.04; 95%
CI: 1.25 to 7.41), radiotherapy (adjusted HR = 0.46; 95%
CI: 0.23 to 0.95), and chemotherapy (adjusted HR =
0.67; 95% CI: 0.17 to 0.87) (Table 4).

Discussion
This study aimed to investigate the survival

rate and effect of clinicopathological characteristics
on survival of patients with rectal cancer among the
Thai population. We found that the median survival
time of rectal cancer was 55.7 months, with 6-month
and 1-, 2-, 3-, and 5-year survival rates of 97.92%,
92.36%, 86.73%, 77.44%, and 36.67%, respectively.
Cancer stage III and stage IV were factors that affected
survival of patients. This finding is consistent with a
previous study from Jordan, which demonstrated
that an important factor affecting survival of patients
was an advanced stage of rectal cancer(7). This study
also showed that clinicopathological characteristics
(stage of disease, histology grading,  extent of cancer
and cancer metastasis) affected survival of patients,
but this was not significant. Our lack of finding is in
contrast to several studies that demonstrated that
metastasis of cancer to the liver(8), distant metastasis,
histological grade(9), poorly differentiated(10) N-status,
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obstruction of the colon(8), signet-ring cell carcinoma,
and poor differentiation(11) affected survival of patients.
Our study showed that Thai patients who received
radiotherapy and chemotherapy had a better survival
rate than did those who did not receive these therapies.
This finding is similar to many previous studies as

follows. A study in Canada showed that stage III colon
cancer with complete resection has a better overall
survival benefit from combination chemotherapy than
monotherapy(12). A study in China showed that patients
with cancer stage II who received adjuvant radiotherapy
had a lower risk of death and better survival rate than
did those who did not(13). In Taiwan, patients younger
than 70 years old who achieved a pathological complete
response and treatment by adjuvant chemotherapy had
a better survival benefit than did patients without
adjuvant chemotherapy(14). A Chinese study showed
that patients who underwent local tumor surgical
resection had better overall survival than patients who
did not(15).

The present study has several limitations.
First we had no data on the type and cycle of
chemotherapy or radiotherapy. This lack of data might
have affected the analysis of outcome, with different
results from other previous studies. Second, the sample
size of this study was relatively small. We also only
studied patients who were from Roi Et Province and
did not include various populations. Therefore, or
study population does not represent overall Thai
people or other regions of Thailand because they have
different life styles. Third, this study did not examine
the quality of life of patients with rectal cancer. Quality
of life of patients is an important factor that affects
survival of patients and this factor might have affected
data analysis. Finally, this study only investigated the
effect of clinicopathological characteristics on survival
of patients, and did not include other laboratory tests.
Abnormal biochemical blood tests might have been
associated with survival of patients. Future study is
required to include these variables. A strength of our
study is that all of the patients were followed-up for

Figure 1. Overall survival time of rectal cancer.

Figure 2. Survival time according to histological grading.

Figure 3. Survival time according to the extent of cancer.

Figure 4. Survival time according to the stage of disease.
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Variables Median time Person-times IR/100 Crude HR 95% CI p-value
(months)

Sex
Male 55.70     3,641 1.09 1.00
Female 55.70     2,642 1.13 1.09   0.62 to 1.73 0.753

Age (years)
<60 55.75     2,588 1.04 1.00
>60   5.70     3,695 1.16 1.08   0.67 to 1.75 0.738

Stage of cancer
Stage I   NA        571 0.52 1.00
Stage II 55.70     1,853 1.20 1.11   0.67 to 1.84 0.680
Stage III 55.70     2,772 1.41 1.75   1.08 to 2.84 0.021
Stage IV   NA     1,087 0.46 2.86   1.15 to 7.02 0.024

Histology grading
Well differentiated 55.70     3,047 1.21 1.00
Moderately differentiated 55.70     2,220 1.17 1.03   0.64 to 1.68 0.885
Poorly differentiated   NA        258 0.00 1.60   0.56 to 3.12 0.765
Unknown 55.70        758 0.09 0.93   0.42 to 2.04 0.865

Extent of cancer
Localized   NA        515 0.05 1.00
Direct extension 55.70     2,305 1.21 1.10   0.68 to 1.79 0.678
Regional lymph nodes 55.70     2,450 1.38 1.61   0.99 to 2.58 0.052
Distant metastases   NA        991 0.05 0.39   0.16 to 1.96 0.241
Unknown   NA          21 NA NA   NA to NA NA

Metastasis
None 55.70     4,704 1.11 1.00
Liver   NA        526 1.13 1.10   0.46 to 2.56 0.817
Lungs/pleura 55.70        556 0.08 0.73   0.29 to 1.83 0.506
Brain 55.70        139 2.14 1.95   0.61 to 6.2 0.257
Multiple sites   NA        356 0.05 0.44 10.18 to 1.81 0.265

Radiotherapy
No 55.70     4,704 1.14 1.00
Yes   NA     1,579 1.01 0.45   0.22 to 0.90 0.024

Chemotherapy
No 55.70     1,289 1.16 1.00
Yes 55.70     4,993 1.10 0.73   0.53 to 0.95 0.003

Supportive treatment
No 55.70     5,565 1.09 1.00
Yes 55.70        718 1.25 1.33   0.66 to 2.68 0.426

IR = incident rate; CI = confident interval; HR = hazard ratio; NA = not applicable

Table 3. Univariate analysis on the factors affecting survival of patients with rectal cancer

vital status and all of them had histopathological
results.

Conclusion
This study shows the cancer stages III and

IV affect the hazard of death of patients. Additionally,
patients who receive radiotherapy and chemotherapy
have a lower risk of death and better survival rate than
those who do not. However, other clinicopathological
characteristics factors do not significantly affect the

hazard of death. A larger sample size and different
population are needed to verify our study findings.

What is already known on this topic?
Chemotherapy, radiotherapy, and local tumor

surgical resection reduce the hazard of death in patients
with rectal cancer.

What this study adds?
Cancer stages III and IV, radiotherapy, and



Variable Adjusted 95% CI p-value
HR

0.009
Stage III 1.45 1.16 to 2.43
Stage IV 3.04 1.25 to 7.41
Radiotherapy 0.46 0.23 to 0.95
Chemotherapy 0.67 0.17 to 0.87

Table 4. Final multivariate model analysis of significant
factors that independently affected the hazard of
death by stepwise Cox proportional hazard
regression

The p-value was based on stepwise Cox proportional hazard
regression.
HR = hazard ratio; 95% CI = 95% confident interval

chemotherapy affect survival of rectal cancer in the
Thai population.
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