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Abstract

Right-sided colon cancers (RCC) and left-sided colon cancers (LCC) have
different epidemiological, physiological, pathological, genetic, and clinical
characteristics, which result in differences in the course, prognosis, and out-
come of disease. The objective of our study is to compare right-sided colon
cancers and left-sided colon cancers regarding clinicopathological and sur-
vival characteristics. This is a retrospective study of 664 patients with colon
cancer treated at the medical oncology department of Fez over a period from
December 2009 to September 2020. Rectosigmoid, descending colon, and
splenic flexure tumors were considered left-sided colon cancers, whereas as-
cending colon tumors were considered right-sided colon cancers. The Kaplan
Meier method was used to estimate median survival. The study included 664
patients (female, 47%) having colon cancer with a median age of 60 years (23
- 83). Of the patients, 78.5% (n = 519) had LCC and 19.36 % (n = 128) had
RCC. The rate of patients aged > 65 years and the rate of patients with a fam-
ily history of colon cancer was higher in the LCC patients. The proportion of
poorly differentiated adenocarcinomas represented 3%, of which 63% had
cancer of the right colon. There was a significantly higher proportion of
higher T stage (T3-4: 62% vs 38%) in right sided tumors as compared to left
sided tumors. The rate of metastatic patients was 64.1% in the RCC group
and 43% in the LCC group. The median follow-up period was 14 months in
the RCC group and 19 months in the LCC group with higher median overall
survival in the LCC group (32 vs 21 months). We found histopathological
differences between right and left sided colon cancer. Tumors on the right
colon were found to be more aggressive, as expressed by poorer differentia-
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tion, higher T stage associated with a median overall survival better in left
colon cancer.
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1. Introduction

Colorectal cancer is one of the most common cancers in the world [1]. There is
evidence that right-sided colon cancer (RCC) is different from left-sided colon
cancer (LCC) and rectal cancer. There are embryological origins, as well as ana-
tomical, histological, genetic, and immunological differences between RCC and
LCC [2] [3]. It has been shown that patients with RCC are older and more often
female, and the disease is associated with advanced tumor stages, increased tu-
mor size, more frequent poorly differentiated tumors, and different molecular
biological tumor patterns [4] [5] [6]. For the reasons described above, many stu-
dies have reported that oncologic outcomes of colon cancer are different ac-
cording to the location of tumor. Most studies have reported poorer oncologic
outcomes in patients with RCC compared with patients with LCC [7] [8] [9]
[10] [11]. However, recent studies have reported that the prognosis of localized
RCC is better than that of LCC [12]. The present study aimed to compare right-
sided colon cancers and left-sided colon cancers regarding clinicopathological

and survival characteristics.

2. Methods

A descriptive retrospective study was carried out in the medical oncology de-
partment of the Hassan II University Hospital in Fez, collecting 664 patients co-
lon cancer over a period from December 2009 to September 2020. The Recto-
sigmoid, descending colon, and splenic flexure tumors were considered left-sided
colon cancers, whereas ascending colon tumors were considered right-sided co-
lon cancers. The eligibility criteria were an age greater than 16 years, and histo-
logical evidence of colorectal cancer.

Epidemiological, clinical and therapeutic data as well as the safety profile were
collected from medical files in their computerized form (available in the hosix
software) or through files archived in the medical oncology department. The
various pieces of information were listed in an exploitation sheet, established af-
ter bibliographic research and literature review.

The elements collected were: age at the time of diagnosis, sex, tumor location
and size, histological type and grade, tumor stage, surgical treatment of localized
forms, adjuvant or palliative chemotherapy, Time to progression, and survival.

Survival was calculated by the Kaplan-Meier method.
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3. Results

Between December 2009 and September 2020, we included 664 patients colon
cancer in the medical oncology department of CHU Hassan II in Fez. The aver-
age age of our patients was 60 years, the percentage of patients with an age greater
than or equal to 70 years was 17.8%. The majority of patients were male with a
percentage of 53% (sex ratio M/F: 1.2). Of the patients, 78.5% (n = 519) had LCC
and 19.36% (n = 128) had RCC. The rate of patients aged > 65 years and the rate
of patients with a family history of colon cancer was higher in the LCC patients.
The proportion of poorly differentiated adenocarcinomas represented 3%, of
which 63% had cancer of the right colon. There was a significantly higher pro-
portion of higher T stage (T3-4: 62% vs 38%) in right sided tumors as compared
to left sided tumors (Figure 1). The rate of metastatic patients was 64.1% in the
RCC group and 43% in the LCC group (Table 1). The median follow-up period
was 14 months in the RCC group and 19 months in the LCC group with a higher
median overall survival in the LCC group (32 vs 21 months) (Table 2 and Fig-

ure 2).
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Figure 1. Clinicopathological features.

Table 1. Patients characteristic in the RCC and the LCC group.

Characteristics RCC LCC

% patients 19.36% 78%

Stage T3/T4 62% 38%
Metastatic patients 64% 43%
Family history colon cancer 72% 28%

Table 2. Overall survival in the RCC and the LCC group.

Right/left sided colon cancers RCC LCC
Median Follow up 14 months 19 months
Overall survival 21 months 32 months
DOI: 10.4236/jct.2023.146024 293 Journal of Cancer Therapy
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Figure 2. Adjuvant and palliative chemotherapy in the RCC and LCC group.

4. Discussion

Here, we confirm the side of colon cancer (right vs. left) as a distinct parameter
that is related to specific histological, molecular and clinical features. RCC is an
independent predictor of poor prognosis. In terms of OS, we showed that pa-
tients with RCC have a significantly worse prognosis than those with LCC by
34%. Indeed, previous studies have reported poorer oncologic outcomes in pa-
tients with RCC compared with patients with LCC [2] [13] [14].

In the present study, LCC (n = 519, 78.5%) was higher than RCC (n = 128,
19.36%) in the same period (2009-2020).The mean age and sex ratio were not
significantly different between the LCC and the RCC group. The mean ages were
59.9 years (RCC) and 60.1 years (LCC). Our study reported that the median age
at diagnosis was greater for RCC than for LCC. The median age was 71 to 74
years for RCC group versus 66 to 71 years for LCC group. Another study re-
ported that RCC is more common in patients older than 60 years of age com-
pared with LCC [4] [15]. In present study, the distribution of gender was rela-
tively equal with a male predominance. A nationwide Danish cohort study re-
ported a significantly higher proportion of RCC (56.8%) than LCC (46%) in
women [10]. The distribution of the T3/T4 stage was higher in the RCC group.
Howeve, distribution of the N stage was significantly different between the 2
groups, especially N2b (right side, 10.6% vs left side, 2.4%). In addition, RCC is
more poorly differentiated compared with LCC in histological grade. Previous
studies have reported higher proportions of poorly differentiated cancers in RCC
than in LCC [6].

Colon cancer has different clinicopathological and genetic features between
the right side and the left side. Many studies have reported that patients with
RCC are older and more often female; moreover, they have more advanced tu-
mor stages, increased tumor size, more often poorly differentiated tumors, and
different molecular biological tumor patterns [4] [6]. In addition, MSI-high
cancer has been reported to be more frequent in RCC than in LCC [16]. The in-
cidence rate of LCC is higher than that of RCC, and the most recent figures re-
ported by the American Cancer Society confirm a higher proportion of LCC
(51%) compared with RCC (42%) in the United States [17]. Several studies have
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reported that LCC more often represents an early-stage disease compared with
RCC, and these results have affected the disparity in prognoses according to the
location of tumors. Similarly, several studies have reported that RCC tends to
exhibit a more advanced stage compared with LCC [9] [10] [18].

RCC has shown a reduced prognosis compared to LCC. These findings are
consistent with results of other groups [6] [9]. However, there are publications
which obtained contradictory outcomes [19] [20] or showed no difference in
prognosis between both sides [21]. A meta-analysis on colorectal cancer includ-
ing 44 studies and over 220,000 patients revealed a higher relative risk for prox-
imal cancers (proximal to the splenic flexure, RR 1.55, 95% CI 1.53 - 1.58) [22],
but the underlying mechanisms for this distinctive behavior still remain unclear.
Thus, current treatment recommendations are limited to secondary preventive
strategies like intensified adjuvant treatment regimens and shorter follow-up pe-
riods for patients with RCC [13]. Some studies indicate that the lower mortality
risk of LCC is associated with an earlier diagnosis applying endoscopy [13]. Al-
though larger diameters were found for RCC, no difference was detected be-
tween RCC and LCC in TNM status.

Gao et al [23] detected tumor location as an independent prognostic factor in
mucinous adenocarcinomas, leading to a better outcome for right-sided mucin-
ous adenocarcinomas compared to rectal mucinous adenocarcinomas. Of note,
in our study, significantly more mucinous adenocarcinomas were found on the
right side and this histological entity was accompanied with a better survival of
RCC, too. This effect could be explained by the high amount of MSI RCCs as
microsatellite instability is associated with mucinous adenocarcinomas [24] and
MSI tumors demonstrate a better prognosis compared to MSS tumors [13].
Thus, analyzing all the patients, the RCC revealed a reduced prognosis despite
the higher number of mucinous adenocarcinomas and MSI tumors. The worse
prognosis of RCC compared to LCC is thought to be associated with the under-
lying molecular pathway of cancer development, which, at least in part, may be
embryologic determined [13]. Tumors arising from the so-called serrated path-
way are characterized by an initial BRAF mutation, subsequently followed by the
CpG island methylator phenotype, with either MSS or MSI status, and a reduced
prognosis [13] [23] [24] [25]. A significant correlation between BRAF mutations
and MSI was revealed, and both characteristics were more often found for RCC.
These alterations (Ze, BRAF mutations, MSI) suggest tumor origination from
the serrated pathway and therefore could explain the reduced prognosis of RCC
[13] [23] [24] [25] [26]. Current treatment recommendations can help to im-
prove the prognosis of colon cancer on a personalized and molecular genetic ba-
sis. For example, routine molecular genetic testing for colon cancer, especially if
RCC, advises against 5-FU based chemotherapeutic regimens if microsatellite
instability is present due to a lack of benefit in this subset of patients [27]. In
fact, this study did not reveal a significant difference in cause-specific survival
between RCC and LCC for MSS/MSI, KRAS and BRAF status in general or in

subgroup analyses. However, due to the lack of cases, these results should be in-
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terpreted with caution.

The limit of our study is the limited access to information? also several pa-
tients were lost sight of, without knowing their evolution, which biased our sur-
vival. We do not know the MSI status of the majority of patients due to a lack of

means, and this includes all molecular alterations

5. Conclusion

RCC and LCC show significant differences regarding patient characteristics and
long-term outcomes. The reduced prognosis of RCC is assumed to be caused by
clinical factors, histopathological factors (poor differentiation, histological tu-
mor subtype) and molecular genetic factors (serrated pathway, MSI, KRAS and
BRAF mutations).
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