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ABSTRACT 
Aim: The aim of this study was to compare prognostic factors between colon and rectal cancers. 
Background: Prognosis of Colorectal Cancer (CRC) may depend on the anatomical site.  
Patients and methods: A total of 1219 patients with CRC diagnosis according to the pathology report of RCGLD 
cancer registry, from 1 January 2002 to 1 October 2007, were entered into the study. Demographic and clinico-
pathological factors were analyzed using survival analysis. 
Results: From age at diagnosis, colon cancer had significantly better survival than rectal cancer (Multivariate Hazard 
Ratio (MVHR)=0.24; 95% Confidence Interval (CI) =(0.074-0.77)). Other factors, including marital status (MVHR 
=1.78; 95% CI =(0.33-9.62)), body mass index (BMI) (MVHR =1.21 and 1.54;  95% CI =(.30-4.85) and (.44-5.4) 
respectively for < 18.5 and >30 BMI groups), pathologic stage (MVHR =.64; 95% CI =(.21-1.98)) and alcohol history 
(MVHR =4.86; 95% CI =(.67-35.14)) were not significantly different between the two patient group but suggested a 
possible effect upon prognosis. Overall survival in rectum was better than that of colon. 
Conclusion: Our findings support this hypothesis that prognosis of CRC varies with tumor site. 
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Introduction  
1Worldwide, colorectal cancer (CRC) is the third 

most common malignancy (1) and is the fifth and 
third most common cancer in men and women in 
Iran (2). Worldwide, CRC rates are increasing (2-
11). In Iran there has been a dramatic increase in 
CRC, especially in young patients (12-14) and this 
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made the CRC an important public health problem in 
our country. 

Factors that are known to predispose to CRC 
include age, gender, and race (3, 4, 15-23). Moderate 
to heavy alcohol consumption and raised BMI have 
all shown concordance with an increased formation 
of colorectal carcinoma and adenomas, known 
precursors to CRC (17, 24-31). Additional 
predisposing factors include a family history of 
colon or rectal cancer. Patient with inflammatory 
bowel disease (IBD), Familial Adenomatous 
Polyposis (FAP) or Hereditary non-Polyposis Colon 
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Cancer (HNPCC) (9, 32-40) are also at increased 
risk of CRC.  

Prognostic factors for patients with CRC 
include the anatomical site of the tumour (5, 19, 
20, 39, 41). Therefore prognostic factors for colon 
or rectal cancer can be considered separately. 
Although the association of the site specific CRC 
with prognostic factors have been investigated 
through some studies (16, 19, 42-46), there are 
few studies that have made a comparison between 
colon and rectal cancers (39, 47). This study 
aimed to evaluate and to compare the prognostic 
factors of colon and rectal cancers through 
univariate and multivariate survival analysis. 

 

Patients and Methods 
Data were acquired from cancer registry center 

of Research Center of Gastroenterology and Liver 
Disease (RCGLD), Shahid Beheshti University of 
Medical Sciences, Tehran, Iran. Patient 
information from ten public and private 
collaborative hospitals is provided for the cancer 
registry. All patients with CRC diagnosis 
according to the pathology report of the cancer 
registry were eligible for this study. Base on this 
criterion, a total of 1219 patients (802 (65.8%) 
with colon cancer and 392 patients (32.2%) with 
rectal cancer. 25 patients (2.1%), with cancer of 
unknown primary, were excluded in the analysis. 

In this longitudinal survival analysis, the 
follow up time was defined as the date of 
diagnosis up to the 1 October 2007 as the time of 
the death from the disease (as the exact failure 
time) or survival (as the censoring time).  The start 
time of the study was considered as 1 January 
2002. Deaths were confirmed through the 
telephonic contact to relatives of patients. For a 
few patients, (2.1%), no information about the 

cause of death could be obtained and these 
patients were excluded from analysis.  

For all patients’ information, the demographic 
characteristics included age at diagnosis, gender, 
race, marital status, and education and clinico-
pathological characteristics included BMI, alcohol 
history, FAP, HNPCC, IBD, familial history and 
pathologic stage which have been used in the 
analysis were obtained from hospital records. 
Pathologic stage of tumor was defined as early 
(including I and II) and advanced (including III 
and IV) according to American Joint Committee 
on Cancer (AJCC) (15). Based on site topography 
of the cancer, the colon and rectal were separated 
to define the sites of the cancer.  

Survival time was calculated in months and 
was represented as mean (±Standard deviation) 
survival time. Significant factors (p<0.1) from 
univariate analysis were candidate as to enter in 
the multivariate analysis. Cause-specific Hazard 
Ratio (HR) (and its 95% CI) was considered as the 
effect size of interest. In this step, p-values less 
than 0.05 were considered as significant. The HR 
of difference and its 95% CI was computed by the 
“lincom” function of STATA software. The 
assumptions of the hazard proportionality have 
been tested by Shoenfield residuals ph- test (48). 
Also Harrell’s C index has been computed, which 
is defined as a measure of concordance between 
the predictions and outcomes, and higher (> 0.5) 
values of this index reveals the adequacy of data 
modeling (49). Data were analyzed using STATA 
10 Statistical software (StataCorp, College 
Station, Texas 77845 USA). 

 

Results 

A total of 508 subjects were studied for a total of 
14407 months. 
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Table 1- Demographic and clinico-pathological characteristics of the study participants and results of 
univariate analysis by colon and rectum 
Characteristic  Colon Cancer  Rectal Cancer 

N(%) IDR ×1000 P-value b N(%) IDR ×1000 P-value b 

Age at Diagnosis <45 a 241 (30) 6.8 
 

------- 118(30) 3.4 ------- 
45-65 373 (47) 6.9 

 
0.933 176(45) 4.1 0.408 

>65 188 (23) 9.1 0.195 98(25) 5.4 0.065 
Gender Male a 472 (59) 8.1 ------- 248(63) 4.6 ------- 

Female 330 (41) 6.2 0.077 144(37) 3.3 0.098 
Marital Status Single a 32 (4) 12.2 ------- 22(6) 6.6 ------- 

Married 729 (96) 7.0 0.058 344(94) 3.9 0.175 
Ethnicity Fars a 367 (51) 7.7 ------- 180(53) 4.4 ------- 

Kurd 59 (8) 9.3 0.524 26 (8) 5.6 0.473 
Lor 56 (8) 7.1 0.824 23 (7) 2.1 0.121 
Turk 158 (22) 6.1 0.232 69 (20) 3.9 0.794 
Other 79 (11) 9.5 0.283 44 (13) 4.6 0.856 

Education Illiterate a 157 (25) 9.0 
 

------- 81 (29) 5.2 ------- 
Primary school 208 (33) 7.9 0.428 85 (30) 4.2 0.459 
High school 155 (25) 6.0 0.054 67 (24) 3.4 0.198 
University 104 (17) 7.0 0.256 50 (18) 3.6 0.258 

BMI 18.6 - 24.9 a 252 (49) 8.3 -------- 151(55) 6.2 -------- 
<18.5 45 (9) 12.3 0.119 27 (10) 8.4 0.285 
25-29.9 170 (33) 3.7 < 0.001 77 (28) 2.0 < 0.001 
>30 46 (9) 6.6 0.431 21 (8) 2.4 0.054 

Alcohol History never used a 684 (91) 6.9 -------- 331(92) 4.1 -------- 
past or current a 71 (9) 10.5 0.060 27 (8) 2.5 0.208 

FAP No a 255 (99) 7.0 -------- 73 (97) 2.9 -------- 
Yes 3 (1) 5.0 0.670 2 (3) 4.7 0.597 

HNPCC No a 136 (83) 8.8 -------- 51 (91) 5.0 -------- 
Yes 28 (17) 7.7 0.789 5 (9) 1.1 0.138 

IBD No a 296 (97) 6.8 -------- 102(98) 3.2 -------- 
Yes 10 (3) 21.5 0.047 2 (2) 4.3 0.775 

Familial History of Cancer No a 466 (60) 7.3 -------- 255(69) 4.3 -------- 
Yes 308 (40) 5.0 0.346 114(31) 5.0 0.490 

Pathologic stage Early a 313 (52) 7.6 -------- 118(46) 4.3 -------- 
Advanced 290 (48) 6.4 < 0.001 141(55) 3.6 0.001 

a Reference category; b Based on  unadjusted model; IDR: Incidence Density Ratio 
 

The mean follow up time (± SD) in months for 
patients with colon and rectal cancers was 26.35 
(±25.27) and 23.88 (± 20.56), respectively. The 
mean age at diagnosis (± SD) in month was 53.56 
(±14.21) in colon cancer patients and 55.03 
(±37.63) in rectal cancer patients. A total of 223 

(19.7%) subjects died during the study period. For 
all patients, 1, 2, 3, 4 and 5 year survival was 
91.7%, 83.7%, 75.9% 69.0% and 63.3%, 
respectively. The mean survival time (95% 
confidence interval) of these patients was 111.82 
(102.25 – 121.39) months. 124 (11.4%) patients 
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with rectal cancer died during the study period. In 
these patients, 1, 2, 3, 4 and 5 year survival 
probability were 96.0%, 91.2%, 84.0%, 78.2% and 
76.0%, respectively. The mean survival time (95% 
confidence interval) of these patients was 135.95 
(126.20 – 145.70) months.  

Based on univariate analysis for demographic 
characteristics (table 1), age at diagnosis, gender, 
marital status and education were significantly 
related to the survival in patients with colon 
cancer (P < 0.1), but ethnicity wasn’t significant (p 
> 0.1). Also age at diagnosis and gender were 
significantly related to the rectal cancer (P < 0.1), 
but marital status, education and ethnicity weren’t 
significant (P > 0.1). 

The results of the test for clinico-pathological 
factors (table 1) showed that for patients with 
colon cancer, BMI, Alcohol history, IBD and 
pathologic stage were significant (P<0.1), but 
other factors including FAP, HNPCC and familial 

history of cancer weren’t significant (P> 0.1). 
Also the results showed that for patients with 
rectal cancer, BMI and pathologic stage were 
significant (P<0.1), but other clinico-pathological 
variables including alcohol history, FAP, HNPCC, 
IBD, familial history of cancer weren’t significant 
(P > 0.1). In the next step, significant variables in 
the univariate analysis were entered in the 
multivariate analysis.  

Likelihood ratio test showed a significant 
contribution of the variables entered in the model 
(Wald Chi Square = 64.74, df= 18 (AIC=684.38) 
and P < 0.001). The results of Schoenfeld 
residuals ph-test showed that all the variables 
contributed in the model satisfied the PH 
assumption of the Cox regressions (all P > 0.05). 
Harrell’s C index for model was equal to 0.74, 
suggesting a reasonable agreement between 
observed outcome and that predicted by the 
model. 

Table 2. Results of multivariate model for significant prognostic factors from univariate analysis by colon 
and rectum 
Characteristic  Colon Cancer Rectal Cancer 

HRb 95% CI P-value c HRb 95% CI P-value c 

Age at Diagnosis <45 1a ----- ----- 1 a ----- ----- 

45-65 0.83 0.43- 1.57 0.56 3.44 1.29-9.16 0.01 

>65 1.00 0.45- 2.26 0.99 1.52 0.34 - 6.75 0.59 

Marital Status Single 1 a ----- ----- 1 a ----- ----- 

Married 0.71 0.21-2.36 0.57 0.40 0.12-1.30 0.13 

BMI 18.6 - 24.9 1 a ----- ----- 1 a ----- ----- 

<18.5 2.67 1.12-6.34 0.03 2.20 0.74-6.50 0.15 

25-29.9 0.41 0.20-0.83 0.01 0.26 0.09-0.74 0.01 

>30 0.62 0.19-2.05 0.44 0.62 0.15-2.54 0.50 

Alcohol History never used 1 a ----- ----- 1 a ----- ----- 

past or current use 2.30 1.14-4.67 0.02 0.47 0.07-3.00 0.43 

IBD no 1 a ----- ----- 1 a ----- ----- 

yes 9.97 2.82-35.28 0.00 8.50 1.31-55.32 0.03 

Pathologic Stage early 1 a ----- ----- 1 a ----- ----- 

advanced 1.94 1.06-3.54 0.03 3.03 1.17-7.89 0.02 
a Reference category; b Multivariate Hazard Ratio; c Based on  adjusted model 
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From those significant factors from univariate 
analysis, gender and education could not enter in 
the multivariate analysis since their presence along 
with other variables made co linearity problem 
and they automatically removed from analysis. 
Based on the results of multivariate analysis (table 
2), BMI, alcohol history, IBD and the pathologic 
stage of cancer were significant prognostic factors 
of colon cancer (P <0.05), but age at diagnosis and 
marital status weren’t significant for this cancer (P 
> 0.05). Also for rectal cancer, age at diagnosis, 
BMI, IBD and the pathologic stage of cancer were 
significant prognostic factors (P <0.05), but 

marital status and alcohol history weren’t 
significantly associated with survival of this 
cancer (P > 0.05). 

Albeit in univariate analysis there were no 
statistically significant difference between colon 
and rectal cancers (table 3), but some substantial 
effect has been observed for BMI, alcohol history, 
FAP, HNPCC and IBD. Also in the adjusted 
analysis, age at diagnosis was significantly 
different between two sub-sites of colon and 
rectum (CI didn’t include 1), but other factors 
weren’t significantly different between these two 
sub-sites. Though not statistically significant, 

Table 3. Comparison of unadjusted and adjusted Hazard ratios between colon and rectal sites for 
demographic and clinical characteristics  
Characteristic  Unadjusted Adjusted 

HR a (C/R)b 95% CI (C/R)c HRc (C/R)c 95% CI (C/R)c 

Age at Diagnosis     
            45-65 .83 .50-1.39 .24 .074- .77 
           >65 .81 .45-1.47 .66 .12- 3.63 
Gender (Female) 1.07 .67- 1.70 ----- ----- 
Marital Status (Married) .98 .40- 2.41 1.78 .33- 9.62 
Ethnicity      
             Kurd .92 .37- 2.27 ----- ----- 
             Lor 1.98 .67- 5.86 ----- ----- 
             Turk .85 .46- 1.55 ----- ----- 
            Other 1.17 .59- 2.32 ----- ----- 
Education     
            Primary school 1.04 .54- 1.98 ----- ----- 
            High school .95 .46-1.99 ----- ----- 
            University 1.10 .52- 2.35 ----- ----- 
BMI     
           <18.5 1.07 .50- 2.28 1.21 .30 -4.85 
           25-29.9 1.35 .66- 2.77 1.54 .44 - 5.4 
           >30 2.15 .64- 7.28 1.01 .16 - 6.45 
Alcohol History (past or current use) 2.53 .999-6.43 4.86 .67- 35.14 
FAP (Present) .38 .022-6.65 ----- ----- 
HNPCC (Present) 4.23 .47- 38.42 ----- ----- 
IBD (Present) 2.30 .27- 22.32 1.17 .12- 11.23 
Familial History of Cancer (Present) 1.00 .62- 1.60 ----- ----- 
Pathologic stage (Advanced) .86 .49- 1.50 .64 .21- 1.98 
a Univariate Hazard Ratio based on  unadjusted model; b Colon with  respect to Rectum; c Multivariate Hazard Ratio based on  
adjusted model 
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there were some suggestive effect sizes in marital 
status, BMI, alcohol history and pathologic stage 
in the comparison of survival between colon and 
rectal cancers. 

Colon and rectal specific survival curves based 
on adjusted analysis is showed that (Figure 1), 
adjusted survival of colon cancer patients fell 
down at about 0.3 in 100 month and continued up 
to end of study time with a straight line, but this 
occurred at about 0.7 in 100 month for rectal 
cancer. So, in total the adjusted survival of 
patients with rectal cancer is better than those of 
with colon cancer. 
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Figure 1. Adjusted survival probability for colon 
and rectal cancers 

 

Discussion 
CRC is a significant public health concern and 

its increasing rate in Iran (11-14).  Heterogeneity 
of CRC by anatomical site necessitates analysis of 
mortality rates by tumor location. This study was 
conducted on 1219 Iranian CRC patients to 
evaluate the effect of specific prognostic factors of 
colon and rectal cancers.  

In the univariate analysis, patient gender and 
BMI were significantly related to mortality for 
colon and rectal cancers. In the study by Wei et al. 
(2004), there was no significant correlation 
between colon and rectal cancer mortality and 
patient age, (39). Meguid et al (2008) reported a 

significant difference between colon and rectum in 
the age (47). Other studies have reporteded that 
the left-to-right shift in tumor location increases 
significantly with increasing age and year of 
diagnosis (16, 43, 45, 50), Roncucci et al (1996) 
showed reverse relationship (51). Studies 
comparing outcome for CRC and patient gender 
Wei et al (2004) reported no difference between 
colon and rectum (39). Other studies showed that 
men have more distal colon and rectal cancers, 
while women have more proximal colon cancers 
(16, 21, 43, 45, 47). Further studies have alluded 
to other patient factors such as educational 
achievement as factors associated with tumour 
locations and outcome, but the evidence for such 
associations remains controversial (16, 19, 23, 43, 
44, 47, 52, 53). 

BMI was an independent prognostic factor for 
both colon and rectum with slightly stronger 
hazard in colon site (although not significant). In 
the line with our study, there was no significant 
difference between colon and rectum in study by 
Wei et al (2004), but they reported BMI as a 
prognostic factor just for colon cancer (39). Le 
Marchand et al (1992) found associations of BMI 
with both proximal (caecum, ascending colon, 
transverse colon) and distal colon (descending 
colon, sigmoid colon and rectum) cancers (27, 17, 
26, 29, 54, 55). 

Although alcohol history was not significantly 
different between colon and rectal cancers, a 
substantial effect size of difference has been 
observed with stronger hazards in colon site 
(Univariate (U)HR (colon/rectum) =2.53, MVHR 
(colon/rectum) = 4.86)). Alcohol history was 
significant for colon cancer based on univariate 
and multivariate analysis (MVHR=2.3), but the 
association wasn’t significant for rectum. This 
suggests that alcohol history may be an 
independent prognostic factor for just colon 
cancer. Like our findings, Wei et al. didn’t 
observe any significant difference between these 
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sub-sites (39). Also, a review of 27 
epidemiological studies showed that cohort studies 
reported risk estimates of 1.0–1.7 for colon cancer 
and the same for rectal cancer (56), but no 
comparison has been done between these two 
parts. Meta-analysis of cohort and case-control 
studies combined has reported moderately 
increased risks of CRC, with a dose-response 
relation for rising alcohol consumption (57, 58), 
but did not detect any differences in risk of colon 
cancer versus that for rectal cancer (58). High 
alcohol consumption has been associated with 
modest elevations of CRC risk in several recent 
studies with an excess of colon cancer (25, 28) has 
been noted among persons with chronic IBD (24). 
On the other hand, results of some other studies 
showed that alcohol was associated with tumors of 
the distal colon and Rectal (17, 57, 59). Different 
grouping of sub-sites characterization by different 
patterns of exposure, for example race and 
genotypes may be possible reasons for the 
apparently inconsistent findings (57). 

IBD was highly significant for both colon and 
rectum (HR (colon) = 9.97 and HR (rectum) = 
8.50), with slightly stronger association for colon 
site (HR (colon/rectum) = 2.3). CRC is the most 
common site of cancer in IBD (Ulcerative colitis 
(UC) and Crohn’s disease (CD)) (40). In a 
population-based study, it was found that the risk 
for colon cancer among patients with both UC and 
CD is approximately 2-3 folds greater than the 
general population and that the risk of rectal 
cancer is increased 2-fold in UC but not CD (32). 
The effect of UC or CD on colon or rectal cancers 
was confirmed by other studies (60-67). In this 
study we made no separation between UC and 
CD, since colorectal carcinoma complicating UC 
is quite similar clinico-pathologically to that 
complicating CD and colorectal carcinoma 
associated with CD shared a 5-year survival rate 
similar to colorectal carcinoma occurring in UC 
(46% vs. 50%) (68). 

Familial history was neither significantly nor 
suggestively different between these two sites of 
colo-rectum and it wasn’t significantly related to 
colon or rectal cancers. However in a study by 
Wei et al (2004), it has demonstrated that familial 
history of CRC appears to affect relative risk (RR) 
of colon cancer (RR= 1.94 (1.80, 2.10)) more 
strongly than RR of rectal cancer (1.27 (1.08, 
1.50)) (39) and in their study, Fuchs et al reported 
relative risk (RR) of 1.99 (95% confidence 
interval (CI): 1.50 –2.63) for colon cancer and a 
relative risk of 0.86 (95% CI: 0.43–1.70) for rectal 
cancer among those who reported a family history 
of colon or rectal cancer (35,38).  

FAP and HNPCC weren’t significantly 
different between colon and rectum, however a 
considerable effect size was observed in the 
univariate analysis; FAP produced stronger hazard 
in rectal cancer however HNPCC in colon cancer 
(FAP: HR (colon/rectum) = 0.378, HNPCC: HR 
(colon/rectum) = 4.23). Also, both FAP and 
HNPCC were significantly related to neither colon 
cancer nor rectal cancer, but other studies reported 
that the HNPCC and FAP predispose cancers of 
the colon and rectal (69). However in the line with 
our findings, other studies reported that there is 
very strong preference for FAP individuals to 
develop CRC in the left colon while there is strong 
preference for HNPCC individuals to develop 
CRC in the right colon (36, 37, 41, 70). It has been 
hypothesized that different patho-genetic 
mechanisms can explain such differences (33, 39, 
41). In addition based on a study done by Molaei 
et al. (2010) the estimation of prevalence of 
HNPCC in Iran was 5.5% of the total colorectal 
cancers (70), while in our study it was 9% in the 
line with another study (71). 

The difference between colon and rectum was not 
significant for pathologic stage of cancer in univariate 
analysis and multivariate analysis but patients with 
colon cancer had better survival than patients with 
rectal cancer, suggestively (UHR (colon/rectum) = 
0.86, MVHR (colon/rectum) = .639). Also, 
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pathologic stage of cancer was significantly 
associated with survival in colon and rectal 
cancers based on both univariate and multivariate 
analyses (Colon: HR = 1.94, Rectum: HR = 3.03). 
Therefore, pathologic stage is an independent 
prognostic factor of survival in both colon and 
rectum with a stronger association with mortality 
for rectal cancers. Finding of some studies are in 
the line with of our results (72). However, in a 
study by Meguid et al (2008), pathologic stage 
was significantly different between right and left 
colon (47) but they have just compared the 
frequency of the events but not the survival. Also 
they used large number of cases which provided 
more statistical power to detect the discrepancy 
significantly. In the other hand, some negotiations 
exist with regard to our findings (16, 41, 73). 

Overall adjusted survival and 1, 2, 3, 4 and 5 
year survival of patients with rectal cancer were 
better than those of colon cancer. This shows the 
better overall and year-by-year status of patients 
with rectal cancer. However, other studies showed 
the reverse results (41, 42, 74, 75). There are some 
arguments too (3, 5, 9, 76, 77). 

This study has a strength compared with other 
follow-up studies of colorectal cancer; by 
examining survival for cancer of the colon and 
rectum across prognostic factors, it has been 
possible to provide a fair comparison of outcome 
between tumors in these two segments of the 
bowel. However, with dispute about the 
inconsistency of data concerning the site-specific 
mechanism of colorectal carcinoma does exist, and 
more evidence about the specific characteristics of 
these cancers needs to be collected to definitely 
confirm the conception. Especially larger number 
of cases is needed to achieve higher statistical 
power to detect significant differences that have 
been asserted as suggestive or substantial. This 
was a limitation of our study. As another 
limitation, we didn’t have access to part of the 
important data such as physical activity, diet and 

some genetic markers. Unknown cause of death in 
a few of cases was another limitation. Etiologic 
distinctions between the proximal and distal colon 
may exist (39, 41), which is our suggestion for 
another study.  

     In Conclusion, based on our findings there 
are differences between two sub-sites of colo-
rectum. Albeit, only for age at diagnosis there was 
a statistically significant difference between colon 
and rectum, but for other factors including marital 
status, BMI, alcohol history and pathologic stage, 
some suggestive to substantial (though statistically 
non-significant) effect size of discrepancies were 
observed. Our findings support this hypothesis 
that some prognostic factors have different effect 
on colon and rectum. Therefore CRC is not a 
single entity and colon and rectum should be 
evaluated separately, in order to avoid neglecting 
useful information that will be beneficial for the 
study of the molecular mechanism, prognosis, and 
treatment application, designing clinical trials and 
developing appropriate treatments and planning 
screening programs. 

 

Acknowledgements 
The valuable contribution of Tarbiat Modares 

University and cancer registry center of Research 
Center for Gastroenterology and Liver Disease in 
this study would be greatly appreciated. 
 

References  
1. Wickham R, Lassere Y. The ABCs of Colorectal 
Cancer. Seminars in Oncology Nursing 2007; 23:1–8. 

2. Ministry of Health and Medical Education. Islamic 
Republic of Iran Ministry of Health and Medical 
Education, Office of Deputy Minister for Health 
Center for disease control, cancer office. Iranian 
Annual National Cancer Registration Report.  2006. 

3. Pourhoseingholi MA, Faghihzadeh S, Hajizadeh 
E, Abadi A. Years of life lost due to colorectal cancer 
in Iran. Gastroenterol Hepatol Bed Bench 2010; 3: 
187-89. 



 Asghari Jafarabadi M. et al  207 

Gastroenterology and Hepatology From Bed to Bench 2011;4(4): 199-209 

4. Chew M-H, Koh P-K, Ng K-H, Eu K-W. 
Improved survival in an Asian cohort of young 
colorectal cancer patients: an analysis of 523 patients 
from a single institution. Int J Colorectal Dis. 2009; 
24:1075-83. 

5. Zali MR. Colorectal cancer– screening in Iran. 
Gastroenterol Hepatol Bed Bench 2008; 1: 103-104. 

6. Payne S. Not an equal opportunity disease – a sex 
and gender-based review of colorectal cancer in men 
and women: Part I. jmhg 2007; 4:131-9. 

7. Söderlund S, Brandt L, Lapidus A, Karlén P, 
Broström O, Löfberg R, et al. Decreasing time-trends 
of colorectal cancer in a large cohort of patients with 
inflammatory bowel disease. Gastroenterology 2009; 
136:1561-7. 

8. Toyoda Y, Nakayama T, Ito Y, Ioka A, Tsukuma 
H. Trends in Colorectal Cancer Incidence by Subsite in 
Osaka, Japan. Jpn J Clin Oncol 2009; 39:189–91. 

9. Wilkes G, Hartshorn K. Colon, Rectal, and Anal 
Cancers. Semin Oncol Nurs 2009; 25:32-47. 

10. Ganapathi S, Kumar D, Katsoulas N, Melville D, 
Hodgson S, Finlayson C, et al. Colorectal cancer in the 
young: trends, characteristics and outcome. Int J 
Colorectal Dis 2011; 26:927-34  

11. Hosseini S, Izadpanah A, Yarmohammadi H. 
Epidemiological changes in colorectal cancer in 
Shiraz, Iran: 1980–2000. ANZ J Surg 2004; 74:547–
49. 

12. Ansari R, Mahdavinia M, Sadjadi A, Nouraie M, 
Kamangar F, Bishehsari F, et al. Incidence and age 
distribution of colorectal cancer in Iran: results of a 
population-based cancer registry. Cancer Lett 18 2006; 
240:143-47. 

13. Foroutan M, Rahimi N, Tabatabaeifar M, Darvishi 
M, Hashemi M, Hosseinpanah F, et al. Clinical 
features of colorectal cancer in Iran: A 15-year review. 
Dig Dis 2008; 9:225-27. 

14. Pahlavan PS, Jensen K. A short impact of 
epidemiological features of colorectal cancer in Iran. 
Tumori 2005; 91:291-94. 

15. Akhoond MR, Kazemnejad A, Hajizadeh E, 
Ghanbari Motlagh A. Comparison of colon and rectum 
cancer: survival and prognostic factors. Gastroenterol 
Hepatol Bed Bench 2010; 3: 177-86. 

16. Cheng X, Chen VW, Steele B, Ruiz B, Fulton J, 
Liu L. Subsite-specific incidence rate and stage of 
disease in colorectal cancer by race, gender, and age 
group in the United States,1992-1997. Cancer 2001; 
92:2547-54. 

17. Chyou P-H, Nomura AMY, Stemmermann GN. A 
prospective study of colon and rectal cancer among 
Hawaii Japanese men. Ann Epidemiol 1996; 6:276-82  

18. Ji BT, Devesa SS, Chow WH, Jin F, Gao YT. 
Colorectal cancer incidence trends by subsite in urban 
Shanghai, 1972-1994. Cancer Epidemiol Biomarkers 
Prev 1998; 7:661-66. 

19. Li M, Li JY, Zhao AL, Gu J. Colorectal cancer or 
colon and rectal cancer? Clinicopathological 
comparison between colonic and rectal carcinomas. 
Oncology 2007; 73:52-57. 

20. Nelson RL, Dollear T, Freels S, Persky V. The 
relation of age, race, and gender to the subsite location 
of colorectal carcinoma. Cancer 1997; 80:193-97. 

21. Svensson E, Grotmol T, Hoff G, Langmark F, 
Norstein J, Tretli S. Trends in colorectal cancer 
incidence in Norway by gender and anatomic site: an 
age-periodcohort analysis. Eur J Cancer Prev 2002; 
11:489-95. 

22. Tajima K, Hirose K, Nakagawa K, Kuroishi T, 
Tomianaga S. Urban-Rural Difference in the Trend of 
Colorectal Cancer Mortality with Especial Reference 
to the Sub-Sites of Colon Cancer in Japan. Jpn J of 
Cancer Res 1985; 76: 717-28. 

23. Tavani A, Fioretti F, Franceschi S, Gallus S, Negri 
E, Montella M, et al. Education, Socieconomic status 
and risk of cancer of the colon and rectum. Int J 
Epidemiol 1999; 28:380-85. 

24. Cho E, Smith-Warner SA, Ritz J, van den Brandt 
PA, Colditz GA, Folsom AR et al. Alcohol intake and 
colorectal cancer: a pooled analysis of 8 cohort studies. 
Ann Intern Med 2004; 140:603-13. 

25. Erhardt JG, Kreichgauer HP, Meisner C, Bode JC, 
Bode C. Alcohol, cigarette smoking, dietary factors 
and the risk of colorectal adenomas and hyperplastic 
polyps. Eur J Nut 2002; 41:35-43. 

26. Gerhardsson- deVerdier M, Hagman U, Steineck 
G, Rieger A, Norell S. Diet, body mass and colorectal 
cancer: a case-referent study in Stockholm. Int J 
Cancer 1990; 46:832-8. 

27. LeMarchand L, Wilkens L, Mi MP. Obesity in 
youth and middle age and risk of colorectal cancer in 
men. Cancer Causes Control 1992; 3:349–54. 

28. Mizoue T, Tanaka K, Tsuji I, Wakai K, Nagata C, 
Otani T, et al. Alcohol Drinking and Colorectal Cancer 
Risk: an Evaluation Based on a Systematic Review of 
Epidemiologic Evidence among the Japanese 
Population. Jpn J Clin Oncol 2006; 36:582–97. 



208  Does the prognosis of colorectal cancer vary with tumor site?  

 

Gastroenterology and Hepatology From Bed to Bench 2011;4(4): 199-209 

29. Slattery ML, Edwards S, Curtin K, Ma K, 
Edwards R, Holubkov R, et al. Physical Activity and 
Colorectal Cancer. Am J Epidemiol 2003; 158:214–24. 

30. Thygesen LC, Wu K, Gronbaek M, etal. Alcohol 
intake and colorectal cancer: a comparison of 
approaches for including repeated measures of alcohol 
consumption. Epidemiology 2008; 19:258-64. 

31. Wu AH, Henderson BE. Alcohol and tobacco use: 
risk factors for colorectal adenoma and carcinoma? 
Natl Cancer Inst 1995; 87:239-40. 

32. Bernstein CN, Blanchard JF, Kliewer E, Wajda A. 
Cancer risk in patients with inflammatory bowel 
disease: a population based study. Cancer 2001; 
91:854-62. 

33. Bufill JA. Colorectal cancer: evidence for distinct 
genetic categories based on proximal or distal tumor 
location. . Ann Intern Med. 1990; 113:779-88. 

34. Antelo M, Castells A. Family History of 
Colorectal Cancer: A New Survival Predictor of Colon 
Cancer? JAMA 2008; 299:2515–23. 

35. Fuchs C, Giovannucci E, Golditz G, Hunter DJ, 
Speizer FE, Willett WC. A prospective study of family 
history and the risk of colorectal cancer. N Engl J Med 
1994; 331:1669-74. 

36. Iacopetta B. Are there two sides to colorectal 
cancer? Int J Cancer. 2002; 101:403-8. 

37. Lynch H, Watson P, Lanspa SJ, Marcus J, Smyrk 
T, Fitzgibbons RJJr, et al. Natural history of colorectal 
cancer in hereditary nonpolyposis colorectal cancer 
(Lynch syndromes I and II). Dis Colon Rectum 1988; 
31:439-44. 

38. Mahdavinia M, Bishehsari F, Ansari R, 
Norouzbeigi N, Khaleghinejad A, Hormazdi M, et al. 
Family history of colorectal cancer in Iran. BMC 
Cancer 2005; 5:5-112. 

39. Wei EK, Giovannucci E, Wu K, Rosner B, Fuchs 
CS, Willett WC, et al. Comparison of risk factors for 
colon and rectal cancer. Int J Cancer 2004;108:433-42. 

40. Xie J, Itzkowitz SH. Cancer in inflammatory 
bowel disease World J Gastroenterol 2008; 14:378-89. 

41. LI F-y, LAI M-d. Colorectal cancer, one entity or 
three? J Zhejiang Univ Sci B 2009; 10:219-29. 

42. Steinberg SM, Barkin JS, Kaplan RS, Stablein 
DM. Prognostic Indicators of Colon Tumors. Cancer 
1986; 57:1866-70. 

43. Troisi RJ, Freedman AN, Devesa SS. Incidence of 
colorectal carcinoma in the U.S.: an update of trends 
by gender, race, age, subsite, and stage, 1975-1994. 
Cancer 1999; 85:1670-6. 

44. Wu X, Chen VW, Martin J, Roffers S, Groves FD, 
Correa CN, et al. Subsite- specific colorectal cancer 
incidence rates and stage distributions among Asians 
and Pacific Islanders in the United States: 1995 to 
1999. Cancer Epidemiol Biomarkers Prev 2004; 
13:1215-22. 

45. Wu XC, Chen VW, Steele B, Ruiz B, Fulton J, Liu 
L, et al. Subsite-specific incidence rate and stage of 
disease in colorectal cancer by race, gender, and age 
group in the United States, 1992-1997 Cancer 2001; 
92:2547-54. 

46. Asghari-Jafarabadi M, Hajizadeh E, Kazemnejad 
A, Fatemi SR. Site-Specific Evaluation of Prognostic 
Factors on Survivial in Iranian Colorectal Cancer 
Patients: A Competing Risks Survival Analysis. Asian 
Pacific J Cancer Prev 2009; 10:815-21. 

47. Meguid RA, Slidell MB, Wolfgang CL, Chang 
DC, Ahuja N. Is There a Difference in Survival 
Between Right- Versus Left-Sided Colon Cancers? 
Ann Surg Oncol 2008; 15:2388-94. 

48. Kleinbaum DG, Klein M. Survival Analysis: A 
Self-Learning Text. Second ed. New York: Springer 
2005. 

49. Harrell FE, Califf RM, Pryor DB, Lee KL, Rosati 
RA. Evaluating the yield of medical tests. J Am Med 
Assoc 1984; 247:2543-46. 

50. Saltzstein SL, Behling CA. Age and time as 
factors in the left-to-right shift of the subsite of 
colorectal adenocarcinoma: a study of 213 383 cases 
from the California Cancer Registry. J Clin 
Gastroenterol 2007; 41:173-77. 

51. Roncucci L, Fante R, Losi L, Gregorio CD, 
Micheli A, Benatti P, et al. Survival for colon and 
rectal cancer in a population-based cancer registry. Eur 
J Cancer 1996; 32A:295-302. 

52. Charles R, Thomas J. Racial Differences in the 
Anatomical Distribution of Colon Cancer. Arch Surg 
1992; 127:1241-5. 

53. Egeberga R, Halkjæra J, Rottmanna N, Hansena L, 
Holten I. Social inequality and incidence of and 
survival from cancers of the colon and rectum in a 
population-based study in Denmark, 1994–2003 Eur J 
Cancer 2008;  44: 1978 –88. 

54. Colditz GA, Cannuscio CC, Frazier AL. Physical 
activity and reduced risk of colon cancer: implications 
for prevention. Cancer Causes Control 1997; 8:649-67. 

55. Potter JD. Colorectal cancer: molecules and 
populations. J Natl Cancer Inst 1999; 91:916-32. 



 Asghari Jafarabadi M. et al  209 

Gastroenterology and Hepatology From Bed to Bench 2011;4(4): 199-209 

56. Franceschi S, La-Vecchia C. Alcohol and the risk 
of cancers of the stomach and colon-rectum. Dig Dis. 
1994; 12:276–89. 

57. Akhter M, Kuriyama S, Nakaya N, Shimazu T, 
Ohmori K, Nishino Y et al. Alcohol consumption is 
associated with an increased risk of distal colon and 
rectal cancer in Japanese men: the Miyagi Cohort 
Study. Eur J Cancer 2007; 43:383-90. 

58. Corrao G, Bagnardi V, Zambon A, La Vecchia C. 
A meta-analysis of alcohol consumption and the risk of 
15 diseases. Prev Med 2004; 38:613-9. 

59. Giovannucci E, Rimm E, Ascherio A, Stampfer 
M, Colditz G, Willett W. Alcohol, low-methionine--
low-folate diets, and risk of colon cancer in men. J 
Natl Cancer Inst 1995; 87:265-73. 

60. Eaden JA, Abrams KR, Mayberry JF. The risk of 
colorectal cancer in ulcerative colitis: a meta-analysis. 
Gut 2001; 48:526-35. 

61. Ekbom A, Helmick C, Zack M, Adami HO. 
Increased risk of large bowel cancer in Crohn’s disease 
with colonic involvement. Lancet 1990; 336:357-59. 

62. Ekbom A, Helmick C, Zack M, Adami HO. 
Extracolonic malignancies in inflammatory bowel 
disease. Cancer 1991; 67:2015-9. 

63. Gyde SN, Prior P, Allan RN, Stevens A, Jewell 
DP, Truelove SC, et al. Colorectal cancer in ulcerative 
colitis: a cohort study of primary referrals from three 
centres. Gut 1988; 29:206-17. 

64. Karlen P, Lofberg R, Brostrom O, Leijonmarck 
CE, Hellers G, Persson PG. Increased risk of cancer in 
ulcerative colitis: a population-based cohort study. Am 
J Gastroenterol 1999; 94:1047-52. 

65. Lennard-Jones JE, Melville DM, Morson BC, 
Ritchie JK, Williams CB. Precancer and cancer in 
extensive ulcerative colitis: findings among 401 
patients over 22 years. Gut 1990; 31:800-6. 

66. Mellemkjaer L, Olsen JH, Frisch M, Johansen C, 
Gridley G, McLaughlin JK. Cancer in patients with 
ulcerative colitis. Int J Cancer 1995; 60:330-3. 

67. Sachar DB. Cancer in Crohn's disease: dispelling 
the myths. Gut 1994; 35:1507-8. 

68. Choi PM, Zelig MP. Similarity of colorectal 
cancer in Crohn’s disease and ulcerative colitis: 
implications for carcinogenesis and prevention. Gut 
1994; 35:950-4. 

69. Watson P, Lynch HT. Extracolonic Cancer in 
Hereditary Nonpolyposis Colorectal Cancer. Cancer 
1993; 71:677-85. 

70. Molaei M, Mansoori BK, Ghiasi S, Khatami F, 
Attarian H, Zali MR. Colorectal cancer in Iran: 
immunohistochemical profiles of four mismatch repair 
proteins. Int J Colorectal Dis 2010; 25:63-9. 

71. Stephenson BM, Finan PJ, Gascoyne J, et al. 
Frequency of familial colorectal cancer. Br J Surg. 
1991; 78:1162-6. 

72. Hall NR, Finan PJ, Brown S, AI-Jaberi T, Tsang 
CS. Comparison of prognosis in cancer of the colon 
and rectum. Colorectal Dis 2000; 2:159-64. 

73. Haidinger G, Waldhoer T, Hackl M, Vutuc C. 
Survival of patients with colorectal cancer in Austria 
by sex, age, and stage. Wien Med Wochenschr 
2006;156(19-20):549-51. 

74. Boyle P, Langman JS. ABC of colorectal cancer. 
BMJ 2000; 30:805-8. 

75. Gatta G, Faivre J, Capocaccia R, Ponz-deLeon M. 
Survival of colorectal cancer patients in Europe during 
the period 1978-1989. Eur J Cancer Prev 1998; 
34:2176-83. 

76. Berrino F, De-Angelis R, Rosso MSS, Lasota MB, 
Coebergh JW, Santaquilani M. Survival for eight 
major cancers and all cancers combined for European 
adults diagnosed in 1995–99: results of the 
EUROCARE-4 study. Lancet Oncol 2007; 8: 773-83. 

77. Zampinoa MG, Labianca R, Beretta G, Gatta G, 
Lorrizo K, de-Braud F, et al. Rectal cancer. Crit Rev 
Oncol Hematol 2004; 51 121-43. 

 


