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Colorectal cancer stands as the third most prevalent 
malignancy worldwide, with an estimated 1.9 million 

new cases and 1 million fatalities in 2020. Projections in-
dicate a substantial rise in both incidence and mortality 
rates by 2040, underscoring the critical necessity for en-
hanced research endeavors and more effective treatment 
modalities. The escalating burden of colorectal cancer un-
derscores the urgency of the situation and the imperative 
for sustained advancements in the fields of oncology and 
colorectal cancer.[1]

During embryonic development, the large intestine origi-
nates from both the midgut and hindgut, subsequently 
dividing into the right and left colon based on its location. 
This unique origin not only lays the groundwork for the dis-
tinct clinicopathological features and oncologic outcomes 
of tumors originating from right and left colorectal cancers 
but also forms the basis of our study's focus. It has been ob-
served that left colon cancer is more prevalent in men and 
middle-aged patients, while right colon cancer is predomi-
nant in women and young patients.[3-5] These clinicopatho-
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logical variances suggest the potential need for different 
approaches to diagnosis and treatment.

In our study, we investigated the clinicopathological char-
acteristics and oncologic variances between stage 1-3 right 
versus left colon cancer patients who underwent surgical 
treatment. This area of research holds significant potential 
to impact patient care and outcomes, highlighting the im-
portance of our work in oncology and colorectal cancer. 
The potential influence of our findings on patient care is 
substantial, serving as a driving force behind our research.

Methods

Patients
A total of 345 patients with stage 1-3 colorectal cancer who 
underwent surgery and were followed up in the medical 
oncology department between 2014 and 2020 were in-
cluded in this study. Anal and appendiceal neoplasms, lym-
phoma, or carcinoid neoplasm patients were excluded. Ad-
ditionally, patients with synchronous and metachronous 
tumors were also excluded. Patients planned for neoadju-
vant treatment were omitted due to the potential impact of 
treatment on tumor biology. Data, including demographic 
information (gender, age), clinical characteristics, signs and 
symptoms related to colon cancer, and operation pathol-
ogy reports, were collected from the patient's medical files 
and the hospital database. The patients were then divided 
into two groups based on the location of the tumor: right-
sided and left-sided colon carcinoma. The left colon group 
includes tumors distal to the splenic flexure (descending 
colon, sigmoid colon), while the right colon group includes 
tumors in the cecum, ascending colon, and transverse co-
lon. Of the 345 patients, 220 met the inclusion criteria, and 
their operation pathology reports were available. These pa-
tients were further divided into right-side colon cancer and 
left-sided colon cancer groups for comparison of clinico-
pathological characteristics, oncological treatments, treat-
ment responses, and survival analyses (Fig. 1).

Statistical analysis
•	 Software Used: SPSS Statistics Version 17.0: The statistical 

analyses were performed using this software package.

•	 Univariate Analysis of Categorical Data: Chi-squared 
Test: This test examined relationships between categor-
ical variables.

•	 Quantitative Variables: Arithmetic Mean/Standard Error: 
Quantitative data were summarized using the arithme-
tic mean and standard error. Mann-Whitney U Test: This 
non-parametric test was used to compare the distribu-
tions of two independent groups when the data did not 
follow a normal distribution.

•	 Survival Analysis: Kaplan-Meier Method: This method 
was used to estimate survival functions from the data.

•	 Significance Level: p-value < 0.05: Statistical signifi-
cance was determined with a p-value threshold of less 
than 0.05.

Results
Table 1 summarizes the characteristics and pathologi-
cal features of all patients. Of the 220 patients, 127(58%) 
were men, and 93 (42%) were women. The mean age was 
65±11.7 years, with over 50% of patients aged above 65. Of 
all patients, 77 (35%) were located in the right colon, while 
143 (65%) were found in the left colon.

We analyzed the clinical characteristics of patients with 
right colon cancer and left colon cancer. The percentage of 
women was notably more significant among patients with 
right colon cancer compared to those with left; female pa-
tients with right colon 43 /77 (56%) vs. female patients with 
left colon 50 /143 (35%), (p< 0.01). The patients with right 
colon cancer were significantly older than those with left 
colon (67.2 +-10.8 years vs 62.6 +- 10.3 years), (p<0.01). In 
patients aged 40 years or younger, the proportion of right 
colon cancer was relatively high at 32%.

Figure 1. Flowchart of patients.
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We subsequently compared the primary signs and symp-
toms reported by patients with right colon cancer to those 
with left colon cancer. The percentage of patients experi-
encing symptoms related to bleeding or anemia was sig-
nificantly more significant in the right colon cancer group 
compared to the left group (60% vs 45%; p<0.01). On the 
other hand, intra-abdominal mass and ileus were signifi-
cantly higher in right colon tumors than in left colon. (%3 
vs %1 p<0.05; %20 vs %11, p<0.01 respectively) (Table 2). 
In patients with left colon, changes in bowel habits were 
found to be significantly higher than in patients with right 
colon. (43% vs 26%, p<0.001).

Subsequently, we compared the morphological and histo-
logical features of right and left colon cancers. The number 
of patients diagnosed with stage 3 tumors was higher for 
right colon cancers, whereas stage 2 tumors were more 
prevalent in left colon cancers. (21% vs 14%; p<0.05, 53% vs 
65%; p<0.01, respectively). Histopathological assessments 
revealed that poorly differentiated adenocarcinomas and 
lymphovascular invasions were more prevalent in the right 
colon than in the left (18% vs 6%, p=0.002; and 31% vs 20%, 
p<0.01, respectively). Right-sided colon cancer predomi-
nantly found microsatellite instability compared to left co-
lon tumors (77% vs 29%, p<0.05).

During the 5-year follow-up period, the local recurrence 
rate was found to be 19.4% for right colon cancer and 
15.3% for left colon cancer (p=0.87). The distant recurrence 
rate was found to be 3.8% for right and 2% for left colon 
cancer (p=0.67). The difference in recurrence between the 
two groups was not significant in the 5-year follow-up pe-
riod. When examining the overall survival, although all risk 
factors seemed to be against the right colon, no difference 
in survival was found between right and left colon cancer 
in the 5-year follow-up (83.4% vs 85%) (Fig. 1).

Discussion
The differences in the behavior of colorectal tumors based 
on their location have been a subject of interest in previ-
ous studies.[8,9] It has been hypothesized that the distinct 
embryological origins of the right and left colon result in 
varying behavior patterns of tumors in these regions.[10,11] 
This has led to the consideration of right and left colon tu-
mors as different entities, influencing the choice of treat-
ment methods. Notably, demographic and clinical features, 
in addition to histopathological characteristics, also exhibit 
variations between tumors in the right and left colon. For 
instance, previous research has indicated that right colon 
tumors are more prevalent in elderly patients and women, 
while left colon tumors are more commonly observed in 
men and younger patients.[12-14] Histopathologically, poorly 

Table 1. Demographic and pathological data for all patients 

Characteristic	 Right colon	 Lenf colon	 p 
		  n=77 (%35)	 n=143 (%65)

Gender
	 Male	 34 (44)	 93 (65)	 <0.01
	 Female	 43 (56)	 50 (35)
Age (years)	 67.2±10.8	 62.6±10.3
Smoking status
	 Active 	 28 (36)	 43 (30)	 0.47
	 Former 	 13 (17)	 34 (24)
	 Never 	 36 (47)	 66 (46)
BMIa (mean)	 25.8	 26.7	 0.506
ECOGb

	 0	 35	 82	 1
	 1	 34	 46	 0.67
	 2	 8	 15	 0.58
AJCCc Stage
	 1	 20 (26)	 30 (21)
	 2	 41 (53)	 93 (65)	 <0.01
	 3	 16 (21)	 20 (14)	 <0.05
Tumor grade
	 G1	 12 (16)	 20 (14)
	 G2	 51 (66)	 114 (80)	 0.072
	 G3	 14 (18)	 9 (6)	 0.002
Lymphovasculer invasion	 24 (31)	 28(20)	 <0.001
Perineural invasion	 13 (17)	 25 (18)	 0.074
MSId

	 Stabil	 18 (23)	 102 (71)	 <0.05
	 Instable	 61 (77)	 41 (29)
Adjuvant chemotherapy	 28 (36.6)	 63 (44)	 0.096
Tumor recurrence
	 Distance	 15 (19.4)	 22 (15.3)	 0.876
	 Local	 3 (3.8)	 3 (2)	 0.673
Disease free survival, mo (mean) 	 103	 110	
Overall survival, mo (mean)	 109	 120	

aBMI: body mass indeks; bECOG: Eastern Cooperative Oncology Group; 
cAJCC: American Joınt Committee on Cancer; dMicrosatellite instabilite; 
eCalculating using x2 test and Mann-Whitney U test.

Table 2. Signs and semptoms of patients with right versus left-
sided colon cancer

Signs and semptoms	 Right colon	 Left colon	 p
		  n=77 (%35)	 n=143 (%65)

Bleeding or anemia	 46 (60)	 64 (45)	 <0.01
Abdominal mass	 2 (3)	 1 (1)	 <0.05
Ileus	 15 (20)	 16 (11)	 <0.01
Change bowel habits	 20 (26)	 62(43)	 <0.001
Astenia	 20 (26)	 33 (23)	 0.780 
Abdominal pain	 22(29)	 46 (32)	 0.381
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differentiated mucinous tumors are more frequently found 
in the right colon, whereas moderately and well-differenti-
ated tumors are more prevalent in the left colon.[15] These 
differences also manifest in the clinical presentation of 
right and left colon tumors, with right colon tumors often 
presenting with anemia and bleeding, and left colon tu-
mors being associated with passage-related issues.[16-18]

Our study aimed to compare the demographic, clinico-
pathological characteristics, and clinical presentations of 
patients with right versus left colon cancer, focusing on 
220 patients who underwent surgery for early-stage colon 
cancer. Consistent with existing literature, our findings re-
vealed a higher proportion of female patients with right co-
lon tumors compared to left colon (p<0.01).[18,19] Similarly, 
older patients were more frequently diagnosed with right 
colon tumors, aligning with previous research that has also 
reported the predominance of right colon cancer in the ad-
vanced geriatric population (over 80 years).[20-23]

Furthermore, our analysis of symptoms showed that pa-
tients with right colon cancer more commonly presented 
with anemia, bleeding, abdominal mass, and ileus, whereas 
changes in bowel habits were more frequently observed in 
patients with left colon tumors (for bleeding and anemia in 
right colon %60, in left colon %45, p<0.01, abdominal mass 
%3 vs %1 p<0.05, ileus %20 vs %11, p<0.01; changes in bow-
el habits 43% vs 26%, p<0.001). These findings are consistent 
with the slower development of right colon tumors and their 
association with iron deficiency anemia and positive occult 
blood in the stool, as well as the distal location of left colon 
tumors leading to bowel passage-related symptoms.[24]

Moreover, our study revealed that right colon tumors were 
more frequently associated with anemia, abdominal mass, 
and ileus compared to left colon tumors, contrary to some 
previous literature.[13,16,18] This discrepancy was retrospec-
tively linked to the lower body mass index of patients with 
right colon tumors, potentially explaining the higher prev-
alence of abdominal mass as an early symptom and the 
earlier onset of ileus, especially in underweight patients.
[25,26] Conversely, changes in bowel habits, a common symp-
tom of colon cancer, were significantly more prevalent in 
patients with left colon tumors, aligning with existing re-
search on the subject.[27,28]

The observed findings indicate that right colon cancer is 
frequently diagnosed at a more advanced stage, consis-
tent with prior research documenting the tendency for 
right colon tumors to be detected at later stages.[8,13,18] This 
may be attributed to the relatively asymptomatic nature of 
right colon cancer in its early stages, as bleeding from the 
right colon is often less conspicuous than from the left. Our 
data revealed a higher prevalence of bleeding symptoms 

in patients with right colon cancer, along with more se-
vere symptoms such as passage difficulties and abdominal 
masses typically associated with advanced-stage tumors.

Histopathological analysis unveiled that tumors in the right-
sided colon are more poorly differentiated compared to 
those in the left colon, with a higher frequency of lympho-
vascular invasion. Moreover, microsatellite instability (MSI-
H) was notably higher in right colon tumors,[29] potentially 
linked to the higher prevalence of hereditary nonpolyposis 
colorectal cancer in the right colon and inherent defects in 
DNA repair mechanisms.[30,31] The presence of lymphovascu-
lar invasion and poorly differentiated tumors in right colon 
tumors is associated with a poorer prognosis.[32]

The recurrence and survival rates of right and left colon 
tumors, which have distinct embryological origins, are an-
ticipated to vary. According to Lee et al., there is no dispar-
ity in survival during the early stages (stage 1, 2) between 
right and left colon tumors. However, they found that stage 
3 and metastatic right colon tumors exhibit lower survival 
rates compared to those on the left sided.[33] In their analy-
sis of 26906 patients, Wang et al. from the Mayo Clinic re-
ported that the survival difference was only evident in the 
metastatic stage, with no disparity observed in the early 
stage. Notably, the best prognosis was observed in early-
stage rectal cancer, with a median survival of 101 months.
[34] The absence of rectal cancer and stage 4 patients in the 
in our data may have contributed to the failure to observe 
differences in recurrence and survival rates between right 
and left colon tumors. The decrease in survival rates as the 
cancer progresses also reinforces the crucial role of early 
diagnosis in improving outcomes for colon cancer patients.

Our retrospective study has several limitations. The overall 
patient numbers were limited, which limited our ability to 
draw definitive conclusions. Patients with different progno-
ses (HNPCC patients) were not excluded, and we had no 
information about the tumors' molecular phenotype. Ad-
ditionally, the lack of knowledge about the patients' adju-
vant treatments is a limitation of the study, as it can affect 
survival.

In conclusion, our findings confirm that differences exist in 
the histopathological and clinical features of colon cancers 
on the left and right sides. This approach may change treat-
ment options and the follow-up process and guide future 
clinical studies that can be conducted separately for right 
and left colon tumors.
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