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ABSTRACT

Introduction: Carcinomas of the right and left sides of the colon are considered different types of cancer due to their 
different carcinogenesis, epidemiology, pathology and prognosis. Although several studies have described the prevalence 
and incidence of colorectal carcinoma (CRC) in the different colonic segments, more epidemiologic data are still needed 
to better understand the implications and relationship to sociodemographic and clinical variables. The aim of this study 
is to determine the anatomic location and histologic grade of CRC, to investigate the differences in patient gender and 
age, and to determine the correlation of gender and age with the anatomic location and histologic grading of CRC.

Methods: A retrospective study was conducted covering the period from January 2013 to December 2022. Demographic 
data (gender and age), histological type and anatomical location of the tumor were observed. The study included all 
patients in the observed period with a diagnosis of colorectal cancer (CRC) at different anatomical locations and with dif-
ferent grades of histological staging. All patients had adenocarcinoma. Patients were divided into four age groups based 
on their gender (20-40 years, 41-55 years, 56-65 years and over 65 years old). Tumors of the colon ascending to the splenic 
flexure are defined as tumors of the right side, and distal to the splenic flexure as tumors of the left side of the colon.

Results: A total of 183 patients were included in the study. Patients were between 38 and 82 years old, with a mean age of 
64.3 ± 8.9 years. No statistically significant difference was found in the proportion of anatomical localization of CRC (p > 0.05). 
The most common anatomical location of CRC over the 10-year period was found to be the rectum 42.1% and the ascending 
colon 14.2% and transverse colon 13.1%, with no statistically significant difference in cancer incidence between the right and 
left sides of the colon. Histologic grade II was predominant in 57.4% of patients. A moderate negative correlation was found 
between age and histologic grade of CRC (r = −0.067), with no statistically significant difference (p > 0.05).

Conclusion: No statistically significant difference was found in the anatomical localization of CRC between the right 
and left side of the colon. Histologic grade II CRC was the most prevalent. A moderate negative correlation was found 
between age and histologic grade of CRC.
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INTRODUCTION
The length of the large intestine is about 150 cm, and it 
extends from the ileocecal valve to the anus. Anatomically, 
the large intestine consists of several parts: the cecum, the 
ascending, transverse, descending and sigmoid colon, the 
rectum and the anus (1).
The large intestine is divided into a right and a left side. The 
difference between the right and left side of the colon lies in 
its embryologic origin. The cecum, the ascending colon, the 
hepatic flexure and the proximal two-thirds of the transverse 
colon develop from the midgut and characterize the right 
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side of the colon. The distal third of the transverse colon, 
the splenic flexure, the sigmoid colon and the descending 
colon as well as the rectum originate from the hindgut and 
mark the left side of the colon (2).
Since 1990, right-sided and left-sided colorectal cancers 
have been considered distinct cancers due to their differ-
ent carcinogenesis, epidemiology, pathology and progno-
sis (2,3). Patients with right-sided cancer tend to be older, 
female, and have more advanced tumor stages and poorly 
differentiated tumor cells compared to left-sided carcino-
mas (4). Most previous studies have shown that right-sided 
colon cancer was associated with a higher recurrence rate 
and a lower survival rate than left-sided colon cancer (5,6), 
although several studies have concluded that right-sided 
cancer has a better prognosis than left-sided cancer at an 
early stage (7,8). Tumors on the right and left sides have 
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different histological and molecular characteristics. Right-
sided tumors generally have a flat histology. In left-sided 
tumors, chromosomal instability pathway-related muta-
tions such as KRAS, APC, PIK3CA, and p53 mutations 
are observed, and these tumors have a polypoid-like mor-
phology (9).
Right-sided tumors arise in the ascending colon and in the 
proximal two-thirds of the transverse colon, while left-sided 
tumors arise in the descending and sigmoid colon and in 
the distal third of the transverse colon (2,10). A  recent 
review of the literature concludes that at least 63% of CRC 
patients are diagnosed with a tumor on the left side of the 
colon (11).
Colon tumors not only differ in carcinogenesis, but also 
in histology. Right-sided tumors have serrated adenomas 
or are mucinous carcinomas, while left-sided tumors are 
usually tubular, villous or typical adenocarcinomas (12). 
Tumors on the left side are easier to detect on colonoscopy 
due to their polypous morphology, while tumors on the 
right side usually have a flat morphology and are therefore 
difficult to detect (13,14).
In terms of histologic tumor grading, a comparison between 
patients with right-sided stage III and IV carcinoma 
and left-sided carcinoma showed poor overall survival of 
patients with right-sided carcinoma, while patients with 
right-sided stage I and II carcinoma showed better over-
all survival (15). Similar results were obtained in a cohort 
study of Japanese patients, which found that the prognosis 
of stage I and II tumors was statistically significantly bet-
ter in patients with right-sided carcinoma. However, the 
prognosis for stages III and IV was worse compared to 
patients with left-sided carcinoma (16). When it comes to 
the incidence and prevalence of CRC and other aspects of 
cancer treatment, rectal tumors are diagnosed and moni-
tored using magnetic resonance imaging, while tumors at 
other anatomical sites are monitored and diagnosed using 
computed tomography (17,18). The aim of the study is to 
determine the anatomical location and histological grade of 
CRC, to investigate the differences in terms of gender and 
age of patients, and to determine the correlation of age with 
anatomical location and histological grading of CRC.

METHODS
We conducted a retrospective observational study at Tešanj 
General Hospital in the period between January 2013 and 
December 2022. The inclusion criteria were patients who 
were admitted to the surgical department with a diagnosis 
of CRC, underwent surgery and had a histopathological 
diagnosis. Exclusion criteria were patients who were not 
treated surgically and who did not have a pathohistologic 
diagnosis of CRC. Demographic data (gender and age), 
histological type and anatomical location of the tumor were 
observed. All patients had adenocarcinoma. Patients were 
divided into four age groups based on their gender (20-
40 years, 41-55 years, 56-65 years and over 65 years old). 
Tumors of the ascending colon up to the splenic flexure are 
defined as tumors of the right side and distal to the splenic 
flexure as tumors of the left side of the colon, while the 
tumor of the rectum is considered a separate entity. The 
criterion used for the classification of CRC is based on the 

8th  edition of the American Joint Committee on Cancer 
Handbook (19).
The study was approved by the Ethics Committee of Tesanj 
General Hospital (01-4-40/22).
The Statistical Package for the Social Sciences (SPSS) soft-
ware package for Windows (version 21.0, SPSS Inc., Chicago, 
Illinois, USA) and Microsoft Excel (version  11, Microsoft 
Corporation, Redmond, WA, USA) were used for statistical 
analysis of the data obtained. Descriptive analysis was used to 
present the mean, standard deviation, range (minimum-maxi-
mum), frequency and percentage of life expectancy of patients 
(%). Differences in gender and age of patients with CRC were 
examined as well as differences in anatomical location (right-
sided, left-sided and rectal tumors) and histological grading. 
The nominal and ordinal variables of the study were analyzed 
using the ꭓ2 test. The correlation test (Pearson) was used for 
the relationship and direction of the relationship between the 
categories of variables. The value p = 0.05 was taken as the 
limit of statistical significance.

RESULTS
During the 10-year follow-up period, 183  patients diag-
nosed with CRC at different anatomical sites and with 
varying degrees of histologic staging, by type of adenocarci-
noma, were included in the study. The patients were between 
38 and 82 years old, with a mean age of 64.3 ± 8.9 years. Of 
the total number of patients, 62.3% were male and 37.7% 
were female. The dominant age group was patients over 
65 years of age with 53.6%, of which 33.9% were men and 
19.7% women. In the age group of 20-40 years, two cases 
of CRC were reported in one male patient (Table 1). There 
was no statistically significant difference in the relationship 
between gender and age of the subjects when it comes to 
the incidence of CRC in the 10-year period (p > 0.05).
Regarding the colon side, 12.6% of patients had left-sided 
carcinoma, of which 7.7% were male and 4.9% were 
female. Right-sided carcinoma was present in 45.4% of 
patients, of which 25.1% were male and 20.2% female. 
Rectal carcinoma was present in 42.1%, of which 29.5% 
were male and 12.6% female. There was no statistically sig-
nificant difference in the location of CRC with respect to 
colon side and gender (p > 0.05) (Table 2).
In terms of anatomical localization of CRC, the most com-
mon site was the rectum in 42.1% of patients, of which 
29.5% were male and 12.6% were female. The second 
most common location was the right-sided colon, ascend-
ing colon, in 14.2% of respondents, of whom 6.0% were 
male and 8.2% female. The transverse colon was the pri-
mary tumor site in 13.1% of subjects, of which 8.7% were 
male and 4.4% were female. Anatomic localization of CRC 
on the descending colon was present in one patient, while 
the sigmoid colon was also a common cancer site at 11.5% 
(Figure 1). There was no statistically significant difference 
in the relationship between the anatomical location of CRC 
and patient gender (p > 0.05) (Table 3).
In terms of histologic grading of carcinoma, 57.4% of cases 
were grade II, of which 25.1% were rectal carcinoma, 9.8% 
ascending colon, 8.2% transverse colon, 5.5% sigmoid 
colon, 4.4% flexura hepatica. Grade  III was present in 
19.1% of patients, including the rectum in 10.4%, cecum, 
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TABLE 2. Cancer location in relation to the side of the colon and 
gender
Cancer location in 
relation to the side

Gender
Male Female Total

n % n % n %
Right side 46 25.1 37 20.2 83 45.4
Left side 14 7.7 9 4.9 23 12.6
Ca rectum 54 29.5 23 12.6 77 42.1
Total 114 62.3 69 37.7 183 100.0

TABLE 3. Anatomy location of colorectal cancer
Anatomy location of 
colorectal cancer

Gender
Male Female Total

n % n % n %
Cecum 4 2.2 7 3,8 11 6.0
Colon ascendens 11 6.0 15 8,2 26 14.2
Flexura hepatica 13 7.1 5 2,7 18 9.8
Colon transversum 16 8.7 8 4,4 24 13.1
Flexura sinistra 3 1.6 2 1,1 5 2.7
Colon descendens 1 0.5 0 0,0 1 0.5
Colon sigmoideum 12 6.6 9 4,9 21 11.5
Rectum 54 29.5 23 12,6 77 42.1
Total 114 62.3 69 37,7 183 100.0

TABLE 1. Gender and age structure of patients
Lifetime Gender

Male Female Total
n % n % n %

20‑40 years 2 1.1 0 0.0 2 1.1
41‑55 years 12 6.6 8 4.4 20 10.9
56‑65 years 38 20.8 25 13.7 63 34.4
over 65 years 62 33.9 36 19.7 98 53.6
Total 114 62.3 69 37.7 183 100.0

FIGURE 1. The colon segments and the percentage of cancer in the study1

ascending colon and sigmoid colon in 2.2% and transverse1 
colon in 1.6%. Grade IV was found in 14.8% of patients, 
including 3.8% in the rectum, 3.3% in the hepatic flexure 

1 https://cn.dreamstime.com/

and transverse colon and 1.1% in the splenic flexure and 
sigmoid colon. Grade I carcinomas were found in 8.7% of 
patients, of which 2.7 were found in the sigmoid colon and 
rectum, 1.6% in the hepatic flexure and 0.5% each in the 
splenic flexure and descending colon (Table 4).
A moderate negative correlation was found between age 
and histologic grading of CRC (r = −0.067), with no statis-
tically significant difference (p = 0.365) (Figure 2).

DISCUSSION
Colorectal cancer is one of the most frequently diagnosed 
malignant tumors and one of the leading causes of death from 
malignant diseases in the Western world (20). The median 
age at diagnosis in industrialized countries is 70 years (21), 
and in our study the median age was 66 years. In the popula-
tion of respondents included in this study, there were slightly 
more men than women (62.3% versus 37.7%), which is con-
sistent with the World Health Organization data for 2020, 
according to which the percentage of newly diagnosed men 
worldwide is 54.9% and that of women is 45.1% (22).
Most CRCs are diagnosed in people aged over 50  years, 
although 5-10% of patients are younger than 40 years (22), 
which is consistent with the results of our study.
The incidence of CRC increases with age, usually doubling 
every decade after the age of 40 (23). Men have a higher 
risk than women of developing CRC (1-1.6 times), rectal 
cancer (1.5-1.7 times) and cancer of the rectosigmoid junc-
tion (1.5-2.0 times), which was also found in our study. It is 
not yet clear why men develop the disease more frequently. 
Possible reasons include more frequent abdominal obesity 
in men, a higher probability of smoking and a difference in 
hormone status between women and men (24).
The rectum and sigmoid colon are the most common sites of 
CRC (23). In the United States, one third of CRC patients 
have rectal cancer (25), and in our study the proportion is 
even higher (42.1%). In recent decades, the localization of 
CRC, which used to be predominant on the left side, has 
tended to shift to the right side of the colon (26), which 
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was also noted in our study, in which there is no statistically 
significant difference in the localization of CRC when com-
paring the right and left sides.
Waldron and Donovan found in their 10-year study con-
ducted in Birmingham that 23% of colorectal tumors were 
right-sided (defined as tumors arising from the cecum, 
ascending colon, and hepatic flexure) (27). Another study 
in Dublin found that about 28% of colorectal tumors were 
right-sided (28). Both studies are over 30 years old and there-
fore lend themselves well to comparison with our study, in 
which the number of right-sided CRC was 45.4% of patients, 
suggesting a general shift of CRC to the right side.
Adenocarcinoma is the most common histologic type and 
accounts for more than 95% of all colorectal tumors, a 
finding that is also consistent with our data (29).
Most of our subjects, 105  (57.4%), were diagnosed with 
stage II cancer. In a study conducted in Pakistan, the 
authors state that the most common stage in 66.8% of 
patients was stage II at detection of CRC, which is con-
sistent with the results of our study (30), while in most 
other studies the most common stage at detection of CRC 
is grade III (29,31).

CONCLUSION
No statistically significant difference was found in the ana-
tomical localization of the colon between the right and left 

TABLE 4. Relation of histological grading and anatomical localization 
of colorectal cancer
Anatomical localization Histological grading

Grade 1 Grade 2 Grade 3 Grade 4
n % n % n % n %

Cecum 0 0.0 6 3.3 4 2.2 1 0.5
Colon ascendens 1 0.5 18 9.8 4 2.2 3 1.6
Flexura hepatica 3 1.6 8 4.4 1 0.5 6 3.3
Colon transversum 0 0.0 15 8.2 3 1.6 6 3.3
Flexura sinistra 1 0.5 2 1.1 0 0.0 2 1.1
Colon descendens 1 0.5 0 0.0 0 0.0 0 0.0
Colon sigmoideum 5 2.7 10 5.5 4 2.2 2 1.1
Rectum 5 2.7 46 25.1 19 10.4 7 3.8
Total 16 8.7 105 57.4 35 19.1 27 14.8

side of the colon. All subjects had the histologic type of 
adenocarcinoma, with grade II being predominant. A mod-
erate negative correlation was found between age and histo-
logic grade of CRC.
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