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Abstract

Background: Right colon and left colon cancers have different genetic and
clinical characteristics. It is thought that right colon cancers have more aggressive
course.

Aim: We planned to compare differences between right and left colon cancers,
oncological results, survival rate after curative resection.

Material and methods: The patients who had been operated between January
2015 and December 2019 were included in the study, and they were separated into two
groups as right colon and left colon cancers. The files of the patients were scanned, and
in addition to the demographic data, the tumor stages according to the tumor, nodus,
metastasis staging, the number of lymph nodes removed, the type of the operation
(laparoscopic/open), average follow-up time, metastasis, recurrence and death/survival
were recorded and compared.

Results: A total of 76 patients were included, and 38 (50%) were diagnosed with
right colon cancer whereas 38 (50%) had left colon cancer. The average follow-up time
was found as 17.14 months (1 - 60 months). While no difference was detected between
the two groups in neurovascular invasion, the mean number of lymphovascular
invasion positivity was found as 18.34+4.16 and 13.34+5.45 in two groups, respectively
(p<0.05). All the recurrences (5) were found in right colon tumors, no recurrence was
observed in left colon tumors (p=0.021). When the metastasis and death rates were
examined, no statistically significant difference was seen between the two groups.

Conclusion: We observe that lymphovascular invasion and recurrence rates are
higher in right colon cancers compared to left colon cancers.

Key words: colon cancer, left colon, oncolocigal results, recurrence, right colon,
survival rate

OCIII KEJIE )KOFAPBIJIATAH )KUEK IHIEK )KOHE TOMEHJIET'EH )KUEK IINEK KATEPII ICIT'THAET'T
KJIWHUKAJBIK PAIUKAJIJIBI PESEKIIASATAH KEMIHI'T OHKOJOTUSIJIBIK HOTUKEJEPAI CAJIBICTBIPY

3.M. Wsmas’, 3. Kapakan?, B. Heuiaei!, M. Jlemup', A.D. JleMupkupan’
DKannsl xupyprus kadeapacel, AHan Menjiepec aTbiHIarbl yHUBEPCHTET, AiijbiH, TypKkus
#anms! xupyprus Oeinimi, MemnexerTik aypyxana, Aiiabis, Typkus

T¥XbIPBIMOAMA

Kipicne: YXorapblnaraH eHe TOMeHAEreH XMeK iLeKTiH KaTepni iciri apTypni reHeTuKanbIK XXaHe KNMHUKanblk cunattamanapfra ne. KetepinetiH
XKMeK iLLEeKTiH KaTepni iciri aHaryprbiM arpeccuBTi BafbiTka e gen caHanagpl.
MakcaThbl: )xofapbinaraH XeHe TOMeHEreH XUeK iLueK kaTepni iCiriHiH, OHKONMOrmsanbIK HaTWKeNepaiH, KNMHUKanblk pagukanaibl pe3ekunsaaH

KeWiH Tipi KanyablH albipMaLUbIfbIfblH CanbICTbIPY.

Matepuanpap meH agictep: 2015 xbinapiH KaHTapbiHaH 6actan 2019 XbInabiH )KenToKcaHblHa AeMiH 0Ta XacanblHFaH NauneHTTep 3epTTeyre
KOChINAbl )XaHe JKoFapblnaraH XKeHe TeMEeHAEereH Xuek ileriHii katepni iciri gen exi Tonka 6eniHai.

HaykactapablH MeguvumMHanbIK kapTanapbl 3epTTengi, AeMmorpadusanblk ManiMeTTepre KOCbIMLUA, iCiK, TYWiH, MeTacTas, iCiKTiH caTbICbl, KO-
bIfFaH Numda TyRiHAEepiHiH caHbl, onepaums Typi (NanapockonusanblK / alwblk), opTala 6akpinay, Mmetactasfap, peumansTepre xeHe eniM/Tipi kanyra
GainnaHbICTbl aknapaT »asblfbliM, canbICTbIpbINAbl.

Hatuxenep: 3eptTeyre Hapnbifbl 76 Haykac eHrisingi, 38-re (50%) >xofapblnaraH XUek iLeKTiH kaTtepni iciri agnarHo3abl korbingpl, an 38 (50%)
TOMeHEereH Xuek iLlekTiH kaTepni iciri aHbikTanapl. OpTawwa 6akeinay 17,14 angel (1-60 ai) kypaabl.

Eki Ton apacbiHAa Xyike TamblpriblK MHBa3uUsiFa KaTbICTbl eLlKaH4al arbipMalubliibikTap 6onMaraHbiHa kapamacTaH, eki TonTa nuMmdgonambl-
prblK MHBa3usinapdblH NO3UTUBTINIriHIH opTawwa MaHi 18,34 + 4,16 xaHe 13,34 + 5,45 6ongbl (p <0.05 ) KantanaHyabiH 6apnbik xargainapsl (5)
XKOFapblnaraH >wuek iLek iciktepiHae TabbinFaH, TeMeHAereH ilek iciktepi 6ankanraH, kantanaHynap 6ankanfaH xok (p = 0.021). MeTacTtasabl xaHe
enimai 3epTTey KesiHAe eki Ton apacbliHAa CTaTUCTUKaNbIK MaHpbI3[bl abipMallbibiKTap 6avikanmagbl.

KopbITbiHAbI: Bi3 )ofapblnaraH Xvek iLeKTiH kaTepni icini kesinaeri kavTanaHynapAblH Xuiniri MeH NMMAOTapMbIprblK MHBa3WA TOMEHAEreH
JKMeEK iLLeKTiH 0BblpbIMEH CanbICTblpFaHA4a XOFapbl eKeHiH aHbIKTaabIK.

Herisri cesgep: ToK iLuek kaTepni iciri, TEOMEeHAereH xuek ilek, katepni iCik HaTKenepi, peLnanB KoFapblnaraH Xuek ek, Tipi kany
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CPABHEHME OHKOJIOTHYECKHWX PE3YJIBTATOB ITOCJIE KIMHUYECKH PAJINKAJIbBHON PE3EKIIAU IIPH PAKE
BOCXOISAIIEN M HUCXOISIIEN OBOJ0OYHOM KUIIIKA

3.M. Weiimas!, J. Kapakan?, B. Hbuaei!, M. JTlemup’, A.3. Jemupkupan’

'Kadenpa obuieii xupyprun, YHuBepcutet nMeHn Ajxaana Menaepeca, AiinsH, Typrmst

2Oraenenue obuie xupypruu, [ocynapcrsentas 6onbuuua, A, Typrms

PE3IOME

BBepneHue: Pak BocxoasLue v HUcxoasiLen 060404HON KUKV MMEET pasHble reHeTUYecKne 1 KMMHUYECKUe xapakTepucTuku. Cuntaetcs, 4to
pak BocxoasLLent 060404HO KULLKK MMeeT Bonee arpeccMBHOE TeYeHue.

Llenb: CpaBHWUTL pasnuynsi Mexay pakoM BOCXOASLLEN U HUCXOAsLLe 0D040YHON KULLKW, OHKOMOrMYeckne pesynbsraThbl, BbPKMBAeMOCTb Mo-
crne KMUHUYeCKN pagvkanbHOW pesekuum.

MaTepuansi u meToabl: [NauuneHTbl, TpoonepupoBaHHble B nepuof ¢ sHeaps 2015 roga no aekabpb 2019 roga, Gbinu BKIOYEHbI B UCCre-
[0BaHWe 1 pasfeneHbl Ha ABe rpynmbl, pak BOCXOASALLEN 1 HUCXoAsLLen 060A04HON KULWKK. 3yyeHbl MeanLMHCKUe KapTbl MauMeHToB, U B AOMNON-
HeHune K AemorpadmyeckvM AaHHbIM, 3aperncTpMpoBaHa 1 cpaBHeHa Takas MHPopMaLmsi, Kak CTaamus Onyxonu B 3aBUCUMOCTY OT OMyXonu, yana,
MeTacTa3vpoBaHus, KONMMYECTBO yAaneHHbIX NnmdaTnieckyx y3nos, TMM onepawuuy (nanapockonuyeckas/oTkpbeiTas), cpegHee Bpems HabnoaeHus,
meTacTasbl, peLmavBbl U CMePTh/BbKMBAEMOCTb.

Pesynbrathl: Beero B uccnegoBaHue 6bino BkoveHo 76 nauveHToBs, 1y 38 (50%) 6bin AuarHoCTMpoBaH pak Bocxoasiien 060404HON KULLIKK,
Torga kak y 38 (50%) 6bin pak HUCxoasLen oboaodHon kuwwkn. CpegHee Bpems HabnoaeHnsa coctasuno 17,14 mecsaua (1-60 mecsaues). Hecmotps
Ha TO, YTO pasnuMyMii Mexay ABYMS rpynnaMu B OTHOLUEHWW HEPBHO-COCYAWCTOW MHBA3UM OBHapyXeHO He Obino, cpefHee YMCo MO3UTUBHOCTYU
numdococyancTbix MHBa3ui coctasuno 18,34+4,16 n 13,3415,45 B aByx rpynnax cootsetcTBeHHO (p<0,05). Bce cnyyan peumausos (5) 6binmn 0b-
Hapy»keHbl NMpu OMyxonsx BocxoasiLien 060A04HON KULLKM, NPU pake HUcxoasilen 060404HON KULWIKKM peumanBoB He Habntoganock (p=0,021). Mpwu

ncenenoBaHMn Metacta3npoBaHnAa U YPOBHA CMEPTHOCTU, CTaTUCTUYECKU 3HAYUMbIX paanmqmﬂ Mexay AByma rpynnamu He Habnoganocsk.
3akntoyeHue: Mol 06Hapy)KI/I.I'II/I, 4YTO ﬂMM(bococy,El,MCTaﬂ MHBa3nA U 4acToTa peunanBoB Bbille Mpu pake BOCXOASLLEN 060A0YHON KULLKM NO

CPaBHEHMIO C PAKOM HUCXOASALLEN 0BOA0YHOM KULLIKM.

KnroueBble cnoBa: pak 060404HON KULLKK, HACXOAsLWAas 060404Hast KULLKA, OHKOMOrMyeckue pesynbraThbl, peunagus, Bocxoadllas obogoyHas

KNLLKa, BbDKMBAEMOCTb

Introduction

Colorectal cancers are among the prevalent cancers across
the world [1]. The definitive curative treatment in colon cancer
is surgery, and surgical methods such as right hemicolectomy,
extended right hemicolectomy, left hemicolectomy and anterior
resection can be applied according to the tumor localization [2].
Today, it is known that the origins and symptoms of right colon
and left colon cancers differ [3]. While right colon tumors are
polypoid and occult-bleeding tumors growing exophytically
into the lumen, left colon tumors appear rather as tumors which
obstruct the lumen, holding the wall and leading to fresh bleeding
[3]. Moreover, they may present chromosomal and genetic
mutational differences and differ in respect of the response to
chemotherapy and the aggressive course [4].

In this study, our aim is to compare the oncological follow-
ups and surveys of right and left colon tumors following the
surgical resection, and to analyze them.

Material and methods

The patients who had been operated by the same surgeons
in the Adnan Menderes University, Faculty of Medicine, General
Surgery Department between January 2015 and December 2019
were included in the study. The patients who had been diagnosed
with right and left colon cancers and therefore operated were
included in the study, and the tumors from the cecum up to
proximal 2/3 of the transverse colon were defined as right colon
tumors (Group 1), and the tumors from the splenic flexure in the
distal 1/3 of the transverse colon to the rectum were designated
as left colon tumors (Group 2). Urgently operated cases, cases at
Stage 4 and subjected to neoadjuvant treatment and those with
rectal cancer were excluded from the study.

Beside the demographic data of the patients, tumor stages
according to the TNM staging, the number of lymph nodes
removed, the type of the operation (laparoscopic/open), average
follow-up time, metastasis, recurrence and death/survival were
recorded, and statistical analysis was performed upon the
comparison of both groups.

Statistical analysis

For data evaluation, the SPPS 25 (IBM Corp. Released
2017, IBM SPSS Statistics for Windows, Version 25.0. Armonk,
NY: IBM Corp.) statistical packaged program was used. The
variables were stated using the meantstandard deviation,
percentage and frequency values. The variables were evaluated
after the prerequisites for normality and homogeneity of variance
were checked (Shapiro-Wilk and Levene's Test). In data analysis,
the independent two-group t-test (Student's t-test) was used
for the comparison of both groups, and the Mann Whitney-U
test was performed when the prerequisites were not met. The
categorical data were analyzed via Fisher's Exact Test and Chi-
Square Test. In cases where the expected frequencies were
below 20%, the evaluation was made through the "Monte Carlo
Simulation Method" in order to include these frequencies in the
analysis. p<0.05 and p0.01 were accepted as the significance
level of the tests.

Results

The study is a retrospective file scan and included a total of
76 patients. 45 of the patients were men (59.2%) and 31 (40.8%)
were women. Whereas 38 (50%) of the patients were diagnosed
with right colon cancer, 38 (50%) were diagnosed with left
colon cancer. 47 (61.8%) of these cases were operated with the
laparoscopic method, however, 29 (38.2%) were operated with
the open method. When the TNM stages are considered, 16
patients (21.3%) were at T2, 46 (61.3%) were at T3, 13 (17.3%)
were at T4, 44 (58.7%) were at NO, 17 (22.7%) were at N1 and
14 (18.7%) were at N2. All the cases (100%) had MO. During
the follow-ups, recurrence was detected in 5 cases (6.6%) and
metastasis in 10 cases (13.2%), but 7 cases (9.2%) died (Table
D).

When the average follow-up time was 17.14 months (1 - 60
months), the mean T stage of the right colon tumors was found
as 2.95+0.52, and that of the left colon tumors as 2.97+0.73.
(p=0.860) the N stage was respectively detected as 0.61+0.79 in
right colon tumors and 0.5940.8 in left colon tumors (p=0.950).
Neurovascular invasion positivity was found to be 14.32+4.16
in the right colon tumors while it was 12.24+1.5 in the left
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Table 1 Patient characteristics

Lymph node involvement and invasion
Table 2 o . .
characteristics according to tumor localization

n % Right colon Left colon p

Gender Male 45 59.2 n=38 n=38

Female 31 40.8 Age 63.87+13.61 67.63+12.93 0.220
Colon Right Colon 38 50.0 Lymph node 2.34+4.16 2.66+5.45 0.780

Left Colon 38 50.0 Involvement
Surgery type Open Surgery 29 38.2 Neurovascular 13.34+5.45 12.24+1.5 0.780

Laparoscopic 47 61.8 Invasion

Surgery Lymphovascular 18.34+4.16 13.34 £5.45 <0.05
Recurrence None 71 93.4 invasion

Detected ) o6 Follow-up time, 16.39£11.92  |17.89%12.61 | 0.600

months

Metastasis No 66 86.8

Yes 10 13.2 colon tumors (p=0.780). Lymphovascular invasion positivity
T 2,00 16 213 was found to be 18.34+4.16 and 13.34 £ 5.45 in the two groups,

3,00 46 61.3 respectively (p<0.05) (Table 2).

4,00 13 173 While all the recurrences were detected at five patients
N 0,00 44 58.7 (100%) in right colon tumors, there was no recurrence in left

1,00 17 22.7 colon tumors (p=0.021). When the metastasis and death rates

2,00 14 18.7 were examined, no statistically significant difference was seen
Mortality Present 7 92 between the two groups (Table 3).

Absent 69 90.8

Table 3 Non illness survival, metastasis and recurrence according to tumor localization

Total
p
Right colon Left colon
Male n 22 23 45
% 48.9% 51.1% 100.0%
Gender 0,815
Female n 16 15 31
% 51.6% 48.4% 100.0%
Open n 15 14 29
% 51.7% 48.3% 100.0%
Surgery type 0,813
Laparoscopic n 23 24 47
% 48.9% 51.1% 100.0%
2.00 n 6 10 16
% 37.5% 62,5% 100.0%
3.00 n 28 18 46
T 0.041*
% 60.9% 39.1% 100.0%
4.00 n 4 9 13
% 30.8% 69.2% 100.0%
.00 n 22 22 44
% 50.0% 50.0% 100.0%
1.00 n 9 8 17
N 0.978
% 52.9% 47.1% 100.0%
2.00 n 7 7 14
% 50.0% 50.0% 100.0%
None n 33 38 71
% 46.5% 53.5% 100.0%
Recurrence 0.021*
Detected n 5 0 5
% 100.0% 0.0% 100.0%
No n 33 33 66
% 50.0% 50.0% 100.0%
Metastasis 0.999
Yes n 5 5 10
% 50.0% 50.0% 100.0%
Present n 2 5 7
% 28.6% 71.4% 100.0%
Mortality 0.234
Absent n 36 33 69
% 52.2% 47.8% 100.0%
*p<0.05
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Discussion

It is known that right and left colon tumors exhibit different
genetic characteristics and clinicopathological behaviors today
[2]. In the literature, many studies have reported that right colon
tumors are larger in size, in worse differentiation and in older
patients compared to left colon tumors when the diagnosis
is established [5-7]. While it is assumed that this generally
results from the larger diameter of the right colon, the more
insidious progress of the tumor than the left one and revealing
a later finding, it is now thought that it is caused by molecular
differences [8]. Because the right and left colons are developed
from two different embryological sections such as midgut
and hindgut, the tumors of this region are also influenced by
the specific protein expressions of these regions and exhibit
diversity and differences [9,10].

Upon the review of the epidemiological studies today, it
is believed that the risk factors including low physical activity
and meat consumption and protective factors such as aspirin
have different effects according to the anatomical regions [11].
Gene expressions differ as per localization, but the right colon
cancers are frequently observed with the BRAF mutation, high
microsatellite instability (MSI) and CpG island methylation, and
left colon cancers are often observed with the p53 and KRAS
mutations [12-14]. This is a significant factor that explains the
differences. In a study conducted by Dae et al. [2], the right
and left colon cancers were compared, and no difference was
found between the T stages, however, the N stages were found
higher in the right colon cancers. In the study conducted by Mik
et al. [15], an average of 8 lymph nodes were removed in the
left colon tumors, and this number was 11 in the right colon
tumors; the probability of malignant incidence was explained
to be higher in right colon tumors. In our study, no statistically
significant difference was detected between the T and N stages,
but the rate of lymphovascular invasion was observed to be
higher in right colon tumors. We think that the diameter of the
tumor, its invasion into the intestinal wall and the lymph node
metastasis are directly proportional. While, in our study, the T3
tumors were higher in right colon cancers in isolation, we think
that the reason for the lack of difference in T stages when two
groups were compared was their early diagnosis, which reduced
the possibility of lymph node metastasis.

After colon cancers are curatively resected, the most

frequent risk of recurrence covers the first 2 years, and close
follow-up is very important for disease-free follow-up and
survey. In the study of Powel et al. [6] on 411 colorectal cancer
patients, they divided the patients into localization as right
colon, left colon and rectum, followed them closely following
the surgery, and the average survey was reported as 115 months
for the right colon, and 127 months for the left colon, and
there was no significant difference between them. In the study
conducted by Dae et al. [2], the 5-year post-operative surveys
of right colon tumors and left colon tumors were put forward
as 88.7% and 82.1%, respectively, however, their disease-free
survival as well as right colon tumors were reported to be worse.
In our study, the average follow-up time was 17.14 months (1
- 60 months), but recurrence was observed in 5 patients and all
of them had right colon cancer. Whereas 50% of the metastases
were in the right colon, 50% were seen in the left colon tumors
and 7 of these patients with metastasis and recurrence died. Our
disease-free survival rate was 80.2%, and it was compatible
with the literature. We also believe that the observation of all
our recurrence cases in right colon cancers result from the
mucin secretion in these localization tumors, and worse genetic
expressions and subtypes [16].

Consequently, right colon cancers have worse
differentiations than left colon cancers, have a worse prognosis
and emerge at an older age. These cancers can be diagnosed
later, and their treatment may require differences due to genetic
subtypes. For this reason, it is necessary to be on alert in terms of
recurrences and genetic screenings after the right colon cancer
surgeries.

Limitations in the study

For this study, which was retrospective, whether patients
received chemotherapy, and if they did, how much and from
which protocols they received it could not be learnt properly by
phone. As some patients reject chemotherapy, this constitutes a
significant limitation that may affect the results of this study.
Therefore, we suggest and plan the execution of more centered,
randomized and prospective studies including genetic tests if
possible.

Disclosures: There is no conflict of interest for all authors.
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