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Purpose: The incidence rates of colorectal cancer (CRC) in Korea have been increasing during the past decade. Therefore, 
it is important to understand the characteristics, including survival, of Korean CRC patients. The aim of this study was to 
use the nationwide cancer registry to evaluate the characteristics of Korean CRC, focusing on the survival, according to 
tumor location, sex, and specific age groups. 
Methods: Using the Korea Central Cancer Registry (KCCR), we analyzed a total of 226,352 CRC cases diagnosed from 
1993 to 2010. The five-year relative survivals were compared for the proximal colon, the distal colon, and the rectum. Sur-
vival rates were compared between men and women and between patients of young age (less than 40 years old) and pa-
tients of advanced age (70 years old or older). 
Results: The 5-year survival rates were improved in all subsites between 1993 and 2010. Distal colon cancer showed favor-
able survival compared to proximal colon or rectal cancer. Females demonstrated worse survival for local or regional can-
cers, and this difference was significant in for patients in their seventies. Young patients (<40 years old) showed better 
survival rates for overall and proximal colon cancer comparable to those for older patients (≥40 years old),  but advanced 
age patients (≥70 years old) had worse survivals for all tumor subsites compared to their younger counterparts (<70 years 
old). These trends were similar in distant CRC. 
Conclusion: Korean CRC has certain distinct characteristics of survival according to tumor location, sex, and age. Despite 
the limitations of available data, this study contributes to a better understanding of survival differences in Korean CRC.
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INTRODUCTION

As a result of the increase in the incidence of colorectal cancer 
(CRC) since 1999, it has become the third most common cancer 
in Korea, with an age-standardized incidence rate of 36.9/100,000 
in 2010 [1]. During the past decades, there have been many sig-
nificant changes in the diagnosis and treatment of CRC, and these 
may lead to an improved prognosis in Korea. There have been 
several reports on the incidence of cancer and the survival of pa-
tients with cancer, including CRC [2-4]. However, those reports 
have not fully addressed the variations in the survival features ac-
cording to tumor location, sex, specific age group, and stage. In 
addition, the significance of these factors for the survival was not 
assessed based on a nationwide database.
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The Korea Central Cancer Registry (KCCR) was initiated as a 
nation-wide, hospital-based cancer registry in Korea in 1980 and 
has covered the entire population since 1999. Under the national 
medical insurance system, this registry collects information 
mostly on cancer cases across the country. Thus, an analysis of 
this registry can be informative and provide an understanding of 
the features of CRC in Korea. The aim of this study was to use the 
KCCR data to evaluate the characteristics of Korean CRC, focus-
ing on the variation in survival according to a specific age group, 
sex, or tumor location. 

METHODS

Age, sex, tumor location, and stage were obtained from the Korea 
National Cancer Incidence Database (KNCI DB). This database 
between 1993 and 2010 was employed for the current analysis. 
The KCCR covered a total of 226,352 CRCs in this period.

We measured the 5-year relative survivals for the following time 
periods; 1993–1995, 1996–2000, 2001–2005, and 2006–2010. An-
atomical subsites were defined as the proximal colon (from the 
cecum including appendix to the splenic flexure of the colon), the 
distal colon (from the descending colon to the sigmoid colon), 
and the rectum. The surveillance epidemiology and end results 
(SEER) stages (local, regional, distant, and unknown disease) 
could be accessed from 2005 to 2010. We used the 5-year relative 
survival rate (RSR), adjusted for the mortality expected among 
other peoples of the same age and sex. The RSR were calculated 
using the Ederer II method [5]. We also estimated survival differ-
ences by sex (male and female) and by age at diagnosis (39 years 

or younger, 40–49 years, 50–59 years, 60–69 years, and 70 years or 
older). 

To describe characteristics of young-age cancer, we defined it as 
cancer that developed in a person under the age of forties, and we 
compared the survival for that group of patient with the survivals 
for other age groups. We also defined advanced-age cancer as a 
cancer that develops in a person older than seventies, and we 
compared the survival for that group with the survivals for other 
age groups. In addition, we examined survival differences be-
tween young-age and advanced-age cancer by using the distant 
disease (SEER stage) of CRC.

RESULTS

Table 1 shows the 5-year relative survivals for proximal colon, dis-
tal colon, and rectal cancers by time period. Survival has im-
proved significantly for all tumor sites of CRC. Distal colon cancer 
showed the most favorable survival compared to proximal colon 
cancer or rectal cancer, except for the 1993–1995 period. This 
finding was reaffirmed by the survival analysis according to SEER 
stage (Table 2).

In general, females showed worse survival than males (Table 3). 
In the comparison of sex difference by SEER stage, we observed 
that elderly women (more than 70 years old), especially those 
with local or regional disease, had a significantly lower survival 
rate than men (Table 4). In addition, women were diagnosed at an 
older age than men. The distribution of age at the time of diagno-
sis was shifted slightly to older age in females while median age in 
men remained fairly stable between 2005 and 2010 (Fig. 1). The 

Table 1. Five-year relative survival (%) by time period

Site (ICD-10 code)
1993–1995 yr 1996–2000 yr 2001–2005 yr 2006–2010 yr

No. (%) 95% CI No. (%) 95% CI No. (%) 95% CI No. (%) 95% CI

Overall (C18–C20) 13,609 (55.4) 54.5–56.4 39,303 (58.6) 58.1–59.2 68,387 (66.6) 66.2–67.0 105,053 (72.6) 72.2–73.0

Proximal colon (C180–185) 2,535 (62.4) 60.3–64.5 7,323 (62.6) 61.3–63.8 13,521 (65.4) 64.5–66.4 22,160 (70.6) 69.7–71.4

Distal colon (C186–187) 2,339 (59.7) 57.4–61.9 7,803 (63.8) 62.5–65.0 15,691 (69.9) 69.1–70.8 28,731 (75.2) 74.4–76.0

Rectum (C19–20) 7,122 (53.4) 52.1–54.7 20,403 (57.6) 56.9–58.4 33,711 (67.6) 67.0–68.1 47,585 (73.6) 73.0–74.2

ICD, international classification of disease; CI, confidence interval.

Table 2. Five-year relative survival of colorectal cancer by tumor distribution according to SEER stage

SEER stage
(2005–2010)

Proximal colon (C180–185) Distal colon (C186–187) Rectum (C19–20)

No. (%) 95% CI No. (%) 95% CI No. (%) 95% CI

Overall 25,485 (70.0) 69.2–70.8 32,850 (74.8) 74.1–75.5 55,546 (73.0) 72.5–73.5

Local 7,262 (93.1) 91.9–94.3 11,026 (94.2) 93.3–95.2 20,175 (91.8) 91.1–92.5

Regional 11,766 (77.2) 76.0–78.3 13,526 (82.5) 81.4–83.5 21,643 (76.1) 75.3–77.0

Distant 4,154 (17.0) 15.5–18.5 5,280 (21.1) 19.7–22.6 6,930 (18.7) 17.4–19.9

Unknown 2,303 (60.4) 57.9–62.8 3,018 (66.9) 64.7–69.0 6,798 (65.1) 63.6–66.5

SEER, surveillance epidemiology and end results; CI, confidence interval.
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elderly patients, more than 70 years of age, showed a survival that 
was somewhat divergent from the survivals of other age groups. 
Poor survival rate was mostly seen among the SEER stage in this 
age group (Table 5). This is quite similar to what was observed in 
the survivals for both men and women. The poor survival of el-
derly women may largely contribute to the survival difference.

Generally, CRC is regarded as a disease of older patients. Never-
theless, the incidence of CRC at 39 years of age or younger was 
about 5% in Korea. Except for distal colon cancer, the survival in 
young patients was slightly higher than the survivals in patients in 
their forties and in even older patients (Table 6). On the contrary, 
CRC in the advanced-age group (70 or older) a total incidence of 
29.4% and showed a low survival rate for all tumor subsites com-
pared to CRC in patients younger than 70 years of age (Table 7).

These findings continued to overall survival with distant disease. 
Our detailed analysis showed better survival in distant disease 

from proximal colon cancer in the young-age group, but survivals 
from tumors at other sites did not show significant differences 
(Table 8). In the advanced-age group, the survival with distant 
disease was lower for all tumor subsites than it was for the other 
age groups (Table 9).

DISCUSSION

Survival for CRC has improved in Korea during the last decades. 
Although this better prognosis may not adequately reflect the im-
portant progress in the diagnosis and the management of CRC, it 
is evident that many Korean clinicians have made an effort to im-
prove survival. Many studies have reported a right shift in the in-
cidence of CRC, and that may be due to the greater likelihood of a 

Table 3. Five-year relative survival of colorectal cancer by sex accord-
ing to disease state

SEER stage
(2005–2010)

Male Female

No. (%) 95% CI No. (%) 95% CI

Overall 72,280 (74.1) 73.6–74.5 49,403 (69.3) 68.8–69.8

Local 25,498 (93.9) 93.2–94.5 15,864 (90.4) 89.6–91.1

Regional 28,429 (78.9) 78.1–79.7 19,973 (76.1) 75.3–77.0

Distant 10,130 (18.5) 17.5–19.5 7,541 (18.4) 17.3–19.5

Unknown 8,223 (67.1) 65.8–68.4 6,025 (57.7) 56.1–59.2

SEER, surveillance epidemiology and end results; CI, confidence interval.

Table 4. Five-year relative survival of colorectal cancer by sex according to age group (2005-2010)

Age group

Male Female

Local or regional Distant Local or regional Distant

No. (%) 95% CI No. (%) 95% CI No. (%) 95% CI No. (%) 95% CI

≤39 1,982 (89.0) 87.1–90.7 369 (20.2) 15.4–25.4 1,449 (87.7) 85.2–89.8 368 (20.7) 15.7–26.3

40–49 6,090 (88.8) 87.7–89.9 1,092 (22.7) 19.6–26.0 4,073 (90.3) 89.1–91.4 982 (24.9) 21.6–28.4

50–59 13,536 (90.0) 89.2–90.8 2,413 (22.6) 20.4–24.8 7,740 (90.0) 89.1–90.9 1,389 (22.2) 19.5–25.0

60–69 17,907 (87.7) 86.8–88.5 3,217 (19.6) 17.8–21.6 9,891 (86.3) 85.3–87.2 1,807 (21.7) 19.4–24.2

≥70 14,412 (77.3) 75.9–78.7 3,039 (11.8) 10.1–13.7 12,684 (70.6) 69.3–71.9 2,995 (12.) 10.5–13.8

CI, confidence interval.

Table 5. Five-year relative survival of colorectal cancer by age group according to disease state

SEER stage
(2005–2010)

≤39 yr 40–49 yr 50–59 yr 60–69 yr ≥70 yr

No. (%) 95% CI No. (%) 95% CI No. (%) 95% CI No. (%) 95% CI No. (%) 95% CI

Overall 4,726 (77.6) 76.2–79.0 13,620 (78.3) 77.4–79.1 27,724 (79.3) 78.7–79.9 36,624 (76.2) 75.6–76.8 38,989 (59.5) 58.7–60.2

Local 1,737 (96.7) 95.4–97.8 4,839 (97.4) 96.6–98.1 10,281 (97.4) 96.8–98.0 12,861 (95.3) 94.5–96.1 11,644 (81.6) 80.1–83.0

Regional 1,694 (81.0) 78.5–83.2 5,324 (82.5) 81.1–83.8 10,995 (83.3) 82.3–84.3 14,937 (80.4) 79.4–81.3 15,452 (68.5) 67.2–69.8

Distant 737 (20.5) 16.9–24.3 2,074 (23.7) 21.4–26.1 3,802 (22.5) 20.8–24.2 5,024 (20.5) 19.0–22.0 6,034 (12.0) 10.8–13.2

Unknown 558 (87.3) 84.0–90.1 1,383 (79.7) 77.2–82.0 2,646 (78.3) 76.4–80.1 3,802 (71.9) 70.0–73.6 5,859 (42.5) 40.8–44.3

SEER, surveillance epidemiology and end results; CI, confidence interval.

Fig. 1. Time trends of median age at diagnosis of colorectal cancer 
between men and women.
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scope examination [6-9]. 
A previous study supports this finding, an increase in the inci-

dence of distal colon, followed by proximal colon cancer. On the 
contrary, over the period, there has been a slow, but steady, de-
cline in the proportion of rectal cancers among CRCs [4]. Re-
cently, the prognosis for patients with proximal colon cancer was 
worse than that for patients with distal colon [10-13]. However, 
the reason for and the clinical implication of the difference in sur-
vival remain unclear, although many distinct characteristics have 
been assessed. Weiss et al. [14] reported that no difference in 
5-year mortality was observed between right- and left-sided colon 
cancers. In addition, they showed that proximal colon cancer had 
a lower mortality in stage II whereas and a higher mortality in 
stage III. They suggested that tumor biology, including microsat-
ellite instability (MSI), may be associated with this finding. MSI 
was found more in stage II proximal colon cancer, and this was 
related to a favorable prognosis. We also demonstrated that sur-
vival for right-sided colon cancer was poorer than that of distal 
colon and that this difference was more significant over regionally 
advanced disease.

Preoperative chemoradiation has recently been a main treat-
ment option in rectal cancer. Although down-staging of rectal 
cancer may occur after this therapy, this study was reflective of 
only final pathologic staging. Thus, for a better understanding of 

rectal cancer survival, the proportion of patients with preopera-
tive chemoradiation must be considered.

In Korea, a significantly high rate of increase of CRC was ob-
served among males [1]. Male gender was suggested to be a risk 
factor for CRC; this finding was associated with smoking and al-
cohol consumption [15-19]. Gender differences in CRC have 
been studied based on tumor site and patient characteristics. 
Women are more likely to develop proximal colon cancer with 
MSI-H (high) [20, 21]. Although the reason for this gender differ-
ence is unknown, this may be responsible for the better prognosis 
in women. Moreover, the survival after resection has been ob-
served to be longer in women than men [22], and female cancer 
patients in Korea show an improved survival for the majority of 
solid tumors [23]. However, females had worse survival than 
males in our CRC data. This difference was prominent in patients 
with over seventies. Household income and the economic reces-
sion were shown to possibly be related to reluctance to undergo 
CRC screening [24]. Also elderly women were reported to un-
dergo less aggressive medical therapy for advanced disease [22]. 
Therefore, this finding may be associated with socioeconomic fac-
tors and with the hesitancy to undergo aggressive therapy in el-
derly Korean women. These patients may also be less likely to be 
afforded regular health monitoring and may have fewer opportu-
nities for earlier diagnosis. Age played a certain role in poor sur-

Table 6. Five-year survival rates in colorectal cancer according to 
patients aged <40 years and ≥40 years (the Korea Central Cancer 
Registry, 1993–2010)

Subsite 
<40 yr ≥40 yr

No. (%) 95% CI No. (%) 95% CI

Overall (C18–C20) 11,413 (68.6) 67.7–69.5 214,939 (66.6) 66.3–66.8

Proximal colon 
   (C180–C185)

2,559 (73.9) 72.1–75.7 42,980 (66.5) 66.0–67.1

Distal colon 
   (C186–C187)

2,364 (65.3) 63.2–67.3 52,200 (71.1) 70.6–71.6

Rectum (C19–20) 5,667 (67.8) 66.5–69.1 103,154 (66.5) 66.2–66.9

CI, confidence interval.

Table 7. Five-year survival rates in colorectal cancer according to 
patients aged <70 years and ≥70 years (the Korea Central Cancer 
Registry, 1993–2010)

Subsite 
<70 yr ≥70 yr

No. (%) 95% CI No. (%) 95% CI

Overall (C18–C20) 159,707 (71.1) 70.8–71.4 66,645 (55.3) 54.7–55.8

Proximal colon 
   (C180–C185)

30,843 (71.1) 70.5–71.7 14,696 (57.8) 56.6–58.9

Distal colon 
   (C186–C187)

39,019 (74.2) 73.6–74.7 15,545 (61.8) 60.7–63.0

Rectum (C19–20) 79,189 (70.6) 70.2–71.0 29,632 (55.0) 54.2–55.8

CI, confidence interval.

Table 8. Five-year survival rates in distant colorectal cancer (stage 
IV) according to patients aged <40 years and ≥40 years (the Korea 
Central Cancer Registry, 2005–2010)

Subsite 
<40 yr ≥40 yr

No. (%) 95% CI No. (%) 95% CI

Distant stage IV 
   overall (C18–C20)

737 (20.5) 16.9–24.3 16,934 (18.4) 17.6–19.2

Proximal colon
   (C180–C185)

181 (26.3) 19.1–34.0 3,973 (16.5) 15.1–18.1

Distal colon
   (C186–C187)

261 (18.6) 12.8–25.1 5,019 (21.3) 19.8–22.8

Rectum (C19–20) 258 (18.5) 12.8–25.0 6,672 (18.7) 17.4–20.0

CI, confidence interval.

Table 9. Five-year survival rates in distant colorectal cancer (stage 
IV) according to patients aged <70 years and ≥70 years (the Korea 
Central Cancer Registry, 2005–2010)

Subsite 
<70 yr ≥70 yr

No. (%) 95% CI No. (%) 95% CI

Distant stage IV
   Overall (C18–C20)

11,637 (21.7) 20.7–22.7 6,034 (12.0) 10.8–13.2

Proximal colon 
   (C180–C185)

2,598 (21.3) 19.4–23.3 1,556 (9.3)   7.3–11.6

Distal colon 
   (C186–C187)

3,657 (23.8) 22.0–25.6 1,623 (15.0) 12.6–17.6

Rectum (C19-20) 4,710 (21.2) 19.7–22.7 2,220 (13.5) 11.4–15.8

CI, confidence interval.
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