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ABSTRACT
Background: Colorectal carcinoma (CRC) is a disease in which
epithelial cells in the colon or rectum become abnormal and
divide without control, forming a mass called a tumor. Colorectal
carcinoma is the fourth most frequent cancer in men after prostate
and lung or bronchus cancers whereas in women is the third most
frequent cancer after breast and lung or bronchus cancers. Colorectal
cancer is a leading cause of cancer death worldwide, accounting
for 693,900 deaths in 2012 and is the fourth most frequent cancer
in men whereas in women is the third most frequent cancer. In
Indonesia amount of rectal cancer were 1407 (5.67%) and 990 cases
(3.99%) of colon cancer. Specifically in Denpasar, there are a total
of 75 cases (7.11%) of rectal cancer and 38 cases (3.60%) of colon
cancer in the year.
Aim: This study aims to know the prevalence of colorectal carcinoma
based on microscopic type, sex, age and anatomical location
in Sanglah General Hospital in Denpasar from January 2014 to
January 2016.

Method: This study used descriptive retrospective research based on
the secondary data from patients medical record which was taken
at Sanglah General Hospital from January 2014 to January 2016.
Population and sample amounted to 275 patients.
Results: This study shows that the highest prevalence of colorectal
carcinoma was in a group of age <50 years old with 86 samples
(31.3%) and in a male with 163 samples (59.3%). Adenocarcinoma
has the highest prevalence of colorectal carcinoma with 270 samples
(98.2%). The rectum was the most frequent tumor location with
170 samples (61.8%). In adenocarcinoma, the age group with the
highest prevalence of CRC was <50 years with 85 samples (30.9%).
The highest prevalence of CRC based on anatomical location and age
group was <50 years in the rectum with 57 samples (20.7%).
Conclusion: Most of the CRC was found in age group < 50 years, men
had a higher risk to get colorectal carcinoma, adenocarcinoma is the
most common microscopic type, and rectum was the most common
site of colorectal carcinoma.
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INTRODUCTION
Colorectal carcinoma (CRC) is the fourth most
frequent cancer in men after prostate and lung or
bronchus cancers whereas in women is the third most
frequent cancer after breast and lung or bronchus
cancers.1 CRC is the leading cause of cancer death
worldwide, accounting for 693,900 deaths in 2012.2
The incidence of colorectal carcinoma is different
among different ethnic groups or population. About
141,210 new cases of colorectal carcinoma were diagnosed in the United States in the year 2011 with an
estimated 49,380 deaths, representing approximately
9% of all newly diagnosed cancers and all cancer-related deaths.3 According to the reports from World
Health Organization (WHO), the incidence of CRC
is drastically rising in many Asian countries, i.e.,
Japan, China, Korea, and Singapore.4 Particularly,
the IARC (International Agency for Research on
Cancer) publishes its sets of estimates of global cancer
incidence and mortality through the GLOBOCAN

project which is the most recent one being from
2012. Based on estimates of GLOBOCAN, there are
746,000 cases, 10.0% of the total CRC in men and
in women there are 614,000 cases, 9.2% of the total
worldwide. Almost 55% of the cases arise in greater
developed areas. There is extensive geographical variation in incidence across the world and their patterns
are very similar in male and female: incidence rates
differ ten-fold in both sexes around the world, in
Australia/New Zealand it is the highest estimated
rate with (ASR 44.8 and 32.2 per 100,000 in men
and women respectively), whereas it is the lowest in
Western Africa (4.5 and 3.8 per 100,000). Based on
the histopathologic data of cancer in Indonesia, there
are 1407 cases of rectal cancer and 990 cases of colon
cancer which is 5.67% and 3.99% respectively in the
year 2011.5
Based on the CRC incidence rates and proportion by tumor subsite in the USA from the year
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2006 to 2010, the most common tumor location is
the proximal colon (42%), followed by the rectum
(28%). The anatomical location distribution related
to their sex. For proximal tumors, women have
a higher percentage (46%) compared with men
(38%), and in rectal tumors, women have a lower
percentage with 24% compared to male with 31%.
Besides that, there are also differences in anatomical location distribution using age at diagnosis;
there is a decrease in rectal tumors with advancing age whereas proximal tumors have a notable
increase. About 56% of colorectal carcinomas in
women aged 50 years and older are in the proximal
colon, compared with 26% in those aged younger
than 50 years. For rectal cancer, the median age at
diagnosis is younger (63 years in men and 65 years
in women) compared to colon cancer with 69 years
in men and 73 years in women.6 There is no significant study on the incidence rate of the anatomical
location of colorectal carcinoma based on age and
sex in Indonesia specifically Denpasar.
Anatomical subsites were characterized based on
the third release of the International Classification of
Diseases for Oncology. Proximal colon includes the
cecum, ascending colon; transverse colon includes
the hepatic and splenic flexures; distal colon
consists of the descending colon and sigmoid; and
rectum as consists of the rectum and rectosigmoid
junction.7 There are 4 parts in which are ascending colon, transverse colon, descending colon and
sigmoid colon. The ascending colon begins at the
cecum, continues upward against the posterior
abdominal wall, inferior to the liver, and then turns
to the left sharply at the hepatic flexure. The transverse colon is the longest and most movable part,
it is suspended by a fold of peritoneum and sags in
the middle, below the stomach; near the spleen, it
turns abruptly downward at the splenic flexure. The
descending colon is a mostly vertical section that
makes an S-shaped curve near its lowest portions,
at the sigmoid flexure. The sigmoid colon is the
final portion which is 15cm long which becomes
the rectum. The sigmoid colon lies posterior to the
urinary bladder. The rectum is next to the sacrum
and resembles its curvature. The rectum ends about
5 cm below the tip of the coccyx becoming the anal
canal.8
The classifications of histologic types of colorectal carcinoma according to WHO are adenocarcinoma (cribriform comedo-type adenocarcinoma,
medullary carcinoma, micropapillary carcinoma,
mucinous adenocarcinoma, serrated adenocarcinoma, signet-ring cell carcinoma), adenosquamous
carcinoma, spindle cell carcinoma, squamous cell
carcinoma and undifferentiated carcinoma.1 Most
colorectal carcinomas are adenocarcinomas of
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which mucinous constituting about 10% whereas
signet ring cell carcinoma comprising 1%–2.4% of
the total adenocarcinoma cases. Mucinous adenocarcinomas are defined histologically by way of the
presence of abundant extracellular mucin, with
greater than 50% of the tumor mass being mucinous. For signet ring carcinomas, the intracellular
mucin will be pushing the nucleus to one side.9
CRC normally grows gradually, over a period of
10 to 20 years such as development of malignancy
from adenomas.10 The majority of CRC progress
from adenoma that is known as pre-cancerous
condition where a polyp grows on the inward
coating of the colon or rectum. Adenomas develop
from glandular cells that help lubricate colorectal
by producing mucus.11 As the adenoma increases
the probability that the adenoma will develop into
carcinoma is higher.9

METHODS
The study was a retrospective design to determine the prevalence of microscopic type, sex, age
and anatomical location of colorectal carcinoma
patients. Samples in this study are all of the data of
colorectal carcinoma patients in Sanglah General
Hospital, Denpasar from January 2014 until January
2016 that contains the complete medical register
based on the variable studied. The sampling method
applied consecutive sampling where researchers
choose a sample based on subjective and practical
considerations – in this case, the complete medical
records. The variables studied in this study were
microscopic types according to WHO classifications 2010 (adenocarcinoma [cribriform comedo-type adenocarcinoma, medullary carcinoma,
micropapillary carcinoma, mucinous adenocarcinoma, serrated adenocarcinoma, signet-ring cell
carcinoma], adenosquamous carcinoma, spindle
cell carcinoma, squamous cell carcinoma, and
undifferentiated carcinoma), sex (male or female),
age group of <50, 51-60, 61-70 and >70 years, and
anatomical location of tumor.
Colorectal carcinoma is the development of
cancer from the colon or rectum which are parts
of large intestine due to the abnormal growth of
mucosal epithelial cells.12 An analysis of existing data is conducted in the Pathology Anatomy
Department to the prevalence of colorectal
carcinoma based on microscopic type, age, sex
and anatomical location. The location of colorectal carcinoma at the time of diagnosis, such as
proximal (cecum, ascending colon, and transverse colon, hepatic, and splenic flexures); distal
(descending colon and sigmoid); and rectum
(rectum and rectum sigmoid junction).
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RESULTS AND DISCUSSION
The total number of samples that were obtained
from January 2014 to January 2016 is 275 samples.
The data of each variable is presented in table
form including age, sex, anatomical location and
microscopic types. The average age of the patient is
55.85 years with the median value of 57 years. The
youngest sample age is 19 years old while the oldest
sample is 95 years old. For the sex of the samples,
163 samples (59.3%) were male and 112 (40.7%)
samples were female (Table 1 and 2).
Based Table 3, the highest frequency of
colorectal carcinoma(CRC) were found in the
age group of <50 years with 86 samples (31.3%)
followed by 51-60 years with 83 samples (30.2%),
61-70 years with 66 samples (24%) and the age
Table 1 P
 roportion of Colorectal Carcinoma patients in Sanglah
General Hospital from January 2014 to January 2016 based
on age
Age Group (years old)

Frequency

Percentage (%)

<50

86

31.3

51-60

83

30.2

61-70

66

24

>70

40

14.5

Table 2 P
 roportion of Colorectal Carcinoma patients in Sanglah
General Hospital from January 2014 to January 2016 based
on age group and sex
Age

<50

51-60

61-70

>70

Gender

N

%

N

%

N

%

N

%

Male

47

17.1

50

18.2

40

14.5

26

9.4

Female

39

14.2

33

12.0

26

9.5

14

5.1

Table 3 P
 roportion of Colorectal Carcinoma patients in Sanglah
General Hospital from January 2014 to January 2016 based
on microscopic types
Microscopic types

Frequency

Percentage (%)

270

98.2

Cribriform comedo-type
adenocarcinoma

0

0

Medullary carcinoma

0

0

Micropapillary carcinoma

0

0

Mucinous adenocarcinoma

19

7.0

Serrated adenocarcinoma

0

0

Signet ring cell carcinoma

7

2.5

Adenosquamous carcinoma

0

0

Spindle cell carcinoma

0

0

Squamous cell carcinoma

5

1.8

Undifferentiated carcinoma

0

0

Adenocarcinoma
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group of >70 years with 40 samples (14.5%). The
prevalence of CRC in the age group of <50 is
increasing which is supported in the study by
Murphy, Lund and Sandler (2017).13 From the
early 1990s, incidence rates have increased in
this population (ages 20-49 years), from 8.5 per
100,000 in 1992 to 10.7 per 100,000 in 2013, a
26% increase. However, the main reason behind
increasing young-onset CRC incidence is not well
understood. It is noteworthy that young-onset
colorectal incidence increased, whereas CRC risk
factors, for example sedentary lifestyle, obesity,
and diabetes mellitus, were either common or
increasing. About 13% to 18% increase in CRC risk
is associated with every 5-unit increase in body
mass index. Approximately 38% increase in colon
cancer risk and a 20% increase in rectal cancer is
associated with diabetes mellitus. However, these
risk factors alone are not the reason behind the
observed trends in young-onset CRC as they are
common or increasing in older age groups in
which CRC incidence decreased.11
One of the characteristic of hereditary CRC
syndromes is young age of CRC onset and these
syndromes contribute disproportionately to
young-onset CRCs. According to Chang et al
(2012) from a consecutive series of more than
1100 CRCs, 75 CRCs in patients <40 years and
found that 22% of these tumors were because of
hereditary syndromes where 17% is because of
abnormalities in DNA mismatch repair and 5%
is because of other genetic syndromes.11 The age
group >50 years has 189 samples (68.7%) which is
supported from a study by Molenaar, Radivoyevitch
and Wilmink (2017) stating 90% of CRC occur
at age above 50 years. This may occur due to the
accumulated DNA mutations in colonic wall cells
along with age, as well as a decrease in the body’s
immune system, which increases with age, which is
marked by decreased immunoglobulin production,
lymphocyte configuration and reactions in the fight
against reduced infection and decreased ability
the body’s immune system in recognizing foreign
objects that enter the body.14
As seen in Figure 3, 163 samples (59.3%) were
male and 112 (40.7%) samples were female. These
results are consistent with the study of Wahidin
et al (2012) which suggests that men are more likely
to develop colorectal carcinoma (4.13 per 100,000)
than women (3.15 per 100,000). According to
Lin et al (2013), estradiol levels play a role in the
number of occurrences of colorectal carcinoma
in men. Estradiol in normal amounts function in
spermatogenesis and fertility. However, excessive
amounts of estradiol inhibit gonadotropin protein
secretion such as LH which further reduces testosterone secretion. The high amount of testosterone
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Table 4 P
 roportion of Colorectal Carcinoma patients in Sanglah
General Hospital from January 2014 to January 2016 based
on anatomical location
Anatomical Location

Frequency

Percentage (%)

46

16.7

Distal (colon descending colon and sigmoid)

59

21.5

Rectum (rectum and rectosigmoid)

170

61.8

Proximal (cecum, ascending colon, and
transverse colon, hepatic and splenic
flexures).

Table 5 M
 icroscopic types and anatomical location of Colorectal
Carcinoma patients in Sanglah General Hospital from
January 2014 to January 2016 based on age group
<50
Age

51-60

61-70

>70

N

%

N

%

N

%

N

%

Adenocarcinoma

85

30.9

80

29.1

67

24.4

38

13.8

Adenosquamous
carcinoma

0

0

0

0

0

0

0

0

Spindle cell carcinoma

0

0

0

0

0

0

0

0

Squamous cell carcinoma

1

0.4

2

0.7

0

0

2

0.7

Undifferentiated carcinoma

0

0

0

0

0

0

0

0

Proximal (cecum,
ascending colon, and
transverse colon, hepatic
and splenic flexures)

13

4.7

17

6.2

10

3.6

6

2.2

Distal (colon descending
colon and sigmoid)

16

5.9

18

6.5

17

6.2

8

2.9

Rectum (rectum and
rectosigmoid)

57

20.7

48

17.5

39

14.2

26

9.5

Microscopic Types

Anatomical Location

has been shown to be associated with a reduced risk
of colorectal carcinoma.15 Based on Table 4, male
has the highest frequency compared to female in all
the age group. The incidence in men by about 20%
more often than women.16
As seen in Table 5, 270 samples (98.2%) were
adenocarcinoma and 5 samples (1.8%) were squamous cell carcinoma. For the subtype of adenocarcinoma, 19 samples (7.0%) were mucinous
adenocarcinoma and 7 samples (2.5%) were signet
ring cell carcinoma. This finding is supported in
a study by Tan et al (2015) stating that adenocarcinoma is the most common microscopic type of
colorectal carcinoma (CRC) with more than 95%
of CRC cases.17 Mucinous adenocarcinoma and
signet-ring cell carcinoma are rare, with mucinous
adenocarcinoma accounting for about 10–15% of
CRC cases and signet ring cell accounting for about
0.1–2.4% of CRC cases. In 1000 CRC cases, the
incidence of squamous cell carcinoma is about 0.10
to 0.25.18
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Based on Table 6, the highest frequency of
colorectal carcinoma with 170 samples (61.8%) was
at rectum (rectum and rectosigmoid), 59 samples
(21.5%) at distal (colon descending colon and
sigmoid) and 46 samples (16.7%) at proximal
(cecum, ascending colon, and transverse colon,
hepatic and splenic flexures). However, the results
of this study were different from American Cancer
Society where the highest percentage of distribution of tumor sites was proximal colon with 41%
and rectum with only 28%.19 So in this study the
rectum is the most common location of colorectal
carcinoma and has a greater tendency for the occurrence of colorectal carcinoma. This is associated
with more rectal function of stool and defecation,
where it is known that one of the environmental
factors that can trigger cancer is food. Consuming
foods high in pure carbohydrates can increase the
risk of colorectal carcinoma. This results in changes
in faecal flora and bile salt degradation changes or
the breakdown of proteins and fats, some of which
are carcinogenic.20 A low-fiber diet also leads to the
concentration of faeces and increased stool transits.
Thus resulting in contact between carcinogenic
substances with the colon mucosa and rectum
being way longer.21
Based on table 7, in adenocarcinoma, 85 samples
(30.9%) for age <50 years, 80 samples (29.1%) for age
51-60 years, 67 samples (24.4%) for age 61-70 years
and 38 samples (13.8%) for age > 70 years. In
squamous cell carcinoma, 1 sample (0.4%) for age
<50 years, 2 samples (0.7%) for age 51-60 years and
2 samples (0.7%) for age > 70 years. In the study by
Benmoussa et al (2013) which involved 133 patients
with colon cancer in Morocco, it was reported that
mucinous adenocarcinoma and signet ring cells
carcinoma were more common in younger age
groups (<50 years) than in the elderly (> 50 years)
(18.5% vs. 5.1%). However, different conclusions
were reported in a separate study, which reported
that there was no significant difference in grade
and tumor histology among elderly patients and
younger patients.22 Squamous cell carcinoma is a
rare entity and only case reports and relatively small
case. Based on the study by Dyson and Draganov
(2009), in about 1000 CRC cases, the incidence of
squamous cell carcinoma is approximately 0.10 to
0.25. Those between the ages of 39 to 93 years old,
with a mean age of 57 years appears to be affected
by squamous cell carcinoma more often.18
The highest prevalence of CRC for age <50 years
is in the rectum (rectum and rectosigmoid) with
57 samples (20.7%) followed by distal (colon
descending colon and sigmoid) with 16 samples
(5.9%) and proximal (cecum, ascending colon,
and transverse colon, hepatic and splenic flexures)
with 13 samples (4.7%). For age 51-60, the highest
275
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prevalence of CRC is also in rectum with 48 samples
(17.5%) followed by distal with 18 samples (6.5%)
and proximal with 17 samples (6.2%). For age 61-70,
the highest prevalence of CRC is also in rectum
with 39 samples (14.2%) followed by distal with
17 samples (6.2%) and proximal with 10 samples
(3.6%). For age >70, the highest prevalence of CRC
is in rectum with 26 samples (9.5%) followed by
distal with 8 samples (2.9%) and proximal with
6 samples (2.2%). These findings are supported by
a study stating that there are differences in subsite
distribution by age at diagnosis, with a notable
increase in proximal tumors for those > 50 years
compared to <50 years and decrease in rectal
tumors with advancing age. For example, 56% of
colorectal carcinomas in women aged 50 years and
older are in the proximal colon, compared with 26%
in those aged younger than 50 years. An increasing
incidence rate was also observed for patients with
rectal cancer aged 35 to 49 years.6

CONCLUSION
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