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ABSTRACT

Relevance: Colorectal cancer (CRC) is one of the five most common cancers worldwide and is characterized by trends in incidence,
disabi lity, and mortality. A significant recurrence rate and early metastasis characterize CRC. Many meta-analyses in the world liter-
ature are aimed at finding factors that determine the probable outcome of the disease.

The study aimed to evaluate the role of the parenchymal-stromal ratio in the progression of colorectal cancer.

Methods: When microcopying at 40x magnification, the parenchyma (Sp) and stroma (Sm) area were measured in superficial tumor
growth and deep invasion. The parenchymal-stromal ratio (PSR) was calculated using the formula PSS=Sp/Sm, and the correlation with
tumor metastasis was determined.

Results: With an increase in the depth of tumor invasion, the frequency of metastasis to the liver also increased. The metastasis rate
for invasion into the muco-submucosal layer (T1) and the muscular layer (T2) was 4%, respectively. The rate increased to 80% with the
involvement of the subserous membrane (T3). Metastases in regional [ymph nodes worsened the outcome of the disease threefold. With
locally widespread and locally regional in the zone of deep invasion, the parenchymal component predominates over the stroma. PSS
is 2.5:1.0 and 1.6:1.0. With CRC disseminated growth in the zone of deep tumor invasion, PSS was 1.0:1.4 with a predominance of the

stromal component up to 57%.

Conclusion: There is a decrease in PSS in superficial growth zones in disseminated forms of colorectal cancer compared with local
and local-regional types of cancer. The predominance of the stromal component in the zone of deep invasion is directly proportional to

the high adverse outcome.
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Introduction: Colorectal cancer (CRC) ranks 3rd among
all malignancies globally. The CRC incidence is more than
1 million patients annually, and the mortality rate is about
700 thousand. According to data from several authors, the
progression of CRC depends on the stromal microenviron-
ment of the tumor: the extracellular matrix, blood vessels,
inflammatory infiltrate cells, and fibroblasts. Dysregulation
between the parenchyma and stroma leads to a change in
normal stromal cells with the acquisition of abnormal phe-
notypes that promote neoplasm growth and progression.

There are relevant publications on determining the new
morphological signs of the tumor progression risk, charac-
terizing the internal properties of parenchymal cells, and
interaction of the tumor microenvironment components.
The AJCC study (1996-2015 years) of tumors in five locations
(lung cancer, CRC, melanoma, breast, and prostate cancer)
identified 176 prognostic tools (formulas, risk scores, calcu-
lators, nomograms, etc.) to establish additional independent
prognostic markers that compensate the shortcomings of
the system for determination of adverse outcomes risks [1].

In order to predict the survival of patients with CRC, 53
models have been identified [2]. These techniques com-
bine clinical data and information from the pathology re-
port of the tumor characteristics to assess the probability
of a particular outcome occurring at a specific time [3, 4].
However, these models do not consider the tumor microen-

vironment’s components. The analysis of the scientific pub-
lications showed the absence of universal systems for patho-
morphological assessment of the probable outcomes of the
disease. We could not find the model of pathomorphologi-
cal characteristics of the primary tumor, which enabled us to
predict the development of metastases in patients with lo-
calized CRC. The personification of the prognosis of adverse
outcomes is required at disease stages | and Il since the fre-
quency of distant metastases after radical surgery can reach
up to 10%. The permits above set the goal of the study.

The study aimed to evaluate the role of the parenchy-
mal-stromal ratio in the progression of colorectal cancer.

Materials and methods: The clinical data of the medi-
cal records of 50 patients of the age range of 30-75 years old
who were treated at the “Marat Ospanov West Kazakhstan
Medical University” NCJSC from 2021 to 2022 have been
studied—male and female patients composed 26 (52%) and
24 (48%), respectively. Of them, 21 patients had a tumor in
the sigmoid colon, 11 (22%) - in the rectosigmoid region,
9 (18%) - in the colon, 6 (12%) - in the rectum, and 3 - in
the cecum gut. Depending on the degree of tumor growth
form, all patients have been divided into three groups: 1 -
with locally advanced CRC, 2 - with local-regional CRC, and
3 - with disseminated growth of CRC. The patients were di-
vided into groups: Group 1 included 17 people (9 men and
eight women; 12 had CRC in the sigmoid colon, and 5 — in

34 Oncology and Radiology of Kazakhstan, Ne3 (69) 2023



@) KazIOR,

DIAGNOSTICS

the colon), Group 2 of 18 people (9 men and nine women; 3
had CRCin the cecum, 9 —in the sigmoid colon, 4 - in the co-
lon, and 2 - in the rectosigmoid region), and Group 3 of 15
people (8 men and seven women; 6 had CRC in the rectum,
and 9 - in the rectosigmoid region).

In order to check the normality of the distribution of
the studied quantitative indicators in the groups, the KS
test has been used. The statistical processing has been
done using the Mann-Whitney U test of the Statistica 8.0
software package.

In fragments of the removed large intestine, a standard
pathomorphological study assessed the degree of differen-
tiation of the tumor, depth of invasion into the intestinal wall,
and presence or absence of lymphogenous and hematog-
enous metastases. Using a Nikon Eclipse E200 microscope
(Japan) with the application of Genesis software (Genesis
Software, India) to assess the quantitative and qualitative mi-
croenvironment in 5 fields of view at 40-fold magnification,
the area of superficial growth and deep tumor invasion was
scanned, followed by measurement of the area of the paren-
chyma (Sp) and stroma (Sm). The parenchymal-stromal ratio
(PSR) was calculated using the formula PSR=Sp/Sm.

Results: In analyzing clinical data, it was found that ad-
enocarcinoma progression did not depend on gender, age,
and the degree of tumor differentiation. However, the num-
ber of hematogenous metastases proportionally depend-
ed on the tumor’s location, depth of invasion, and pres-
ence of lymphogenous metastases. When the tumor was
localized in the sigmoid colon, hematogenous metastases
reached 48%. The degree of depth of tumor invasion into
the intestinal wall is directly proportional to the frequen-
cy of metastasis to the liver. The metastasis rate for invasion
into the muco-submucosal layer (T1) and the muscular lay-
er (T2) was 4%, respectively. The rate increased to 80% with
the involvement of the subserous membrane (T3). Metasta-
ses in regional lymph nodes worsened the outcome of the
disease threefold.

With locally advanced and locally regional in the zone of
deep invasion, the parenchymal component predominates
over the stroma. PSS is composed of 2.5:1.0 and 1.6:1.0.

With disseminated growth of CRC in the zone of deep
tumor invasion, the PSR is 1.0:1.4 with a predominance of
the stromal component up to 57% [5].

Discussion: For colorectal cancer, “degree of differenti-
ation” is often used rather than the “degree of histological
malignancy.” There is no explicit link between the degree
of differentiation and invasiveness or metastasis. The de-
gree of differentiation does not mean the tumor aggressive-
ness in CRC. The ability to lead to an unfavorable outcome
relatively quickly is based on the whole complex of prop-
erties of neoplastic cells and their microenvironment. Re-
searchers describe the transition probability from one type
to another depending on the tumor microenvironment [6-
8]. The individual type of invasion is developed according
to the epithelial-mesenchymal transition (EMT) mechanism.
The morphological manifestation of the EMT phenomenon
is considered to be so-called “budding,” that is, the appear-
ance of individual tumor cells in the invasive front of the tu-
mor. “Budding” shows the degree of readiness for the sep-
aration of tumor cells at an early stage of the metastatic

process and is one of the high-risk factors. “Budding” has a
higher prognostic value compared to the degree of tumor
differentiation [9-11].

Colorectal adenocarcinomas are characterized by a “ka-
leidoscope” of stromal-parenchymal elements. Many cell
cooperation and collaboration variants, established dur-
ing each tumor morphotype’s development, determine the
tumor’s further behavior and the disease outcome. With
maximum approaching of characteristics of the tumor pa-
renchyma and stroma to the structure of normal mucous
membrane of the colon and with retention of the “protec-
tive” function of the immune system, the CRC tumor is char-
acterized by slow progression and a tendency to metastat-
ic spread.

Conclusion: In summary, we have established the dif-
ference in PSR depending on the degree of tumor invasion.
There is a decline of PSR in superficial growth zones in dis-
seminated forms of CRC compared to local and local-re-
gional distribution.

The predominance of the stromal component over the
parenchyma in areas of deep invasion characterizes a high
degree of metastasis.

The modern approach to cancer epidemiology and car-
cinogenesis qualifies malignant tumors as an invasive para-
site. It occupies an appropriate place in the ecosystem of pri-
mary organs. Then, it spreads, forming regional and distant
communities around metastases, forming a single system
of interconnected ecosystems throughout the body. Dur-
ing metastatic spread, the tumor cells are exposed to cer-
tain risks [12, 13]. They acquire a metastatic phenotype, alter
metabolism, lose their proliferative advantage, and trans-
form from an epithelial to a mesenchymal cell. When the cell
initiates an invasion, successfully evading the immune sur-
veillance and infiltrating the blood vessels, it is exposed to a
high risk of death during circulation in the bloodstream. The
risks associated with metastatic spread explain the need for
an external signal to start metastasis. Thus, the acquisition
of metastatic capacity does not mean that the tumor cell
necessarily has to leave the ecosystem of the maternal tu-
mor. The metastatic migrants respond to the signal for the
invasion to start. The existing angiogenic process does not
provide rapid local cell proliferation, so the tumor outgrows
the vascular network. Anabolically, the process entails lo-
cal hypoxia and dystrophy, accumulation of metabolic de-
cay products, and decreased pH, leading to an unproduc-
tive toxic swamp — tumor swamping [14, 15]. All of the above
becomes a signal for the initiation of metastatic spread.

Considering that, according to several authors, the pro-
gression of colorectal cancer also depends on the stromal
microenvironment of the tumor (extracellular matrix, blood
vessels, inflammatory infiltrate cells, and fibroblasts), we will
highlight that issue in the subsequent scientific publication.
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AHJATIIA

KOJIOPEKTAJIBIK PAKTBIH ICIKTEPIHAEI'I HAPEHXHUMATAJIBIK-CTPOMAJIIBIK
KATBIHACBI METACTA3JAPIABIH KOPCETKILII PETIHJIAE
H.M. Hmanoaes', EM. H3mneyos', A.K. Kouwvioaes', E.JK. Bekmyxambemos®, B.B. Bezynos',
O.H. Ypasaeé', D.A. Kviovipoaesa'

«Mapat OcnaHos aTbiHaarbl batbic KasakctaH MeauunHanslk yHuepeuteTi» KEAK, Aktebe, KasakcTan Pecnybnukacsi;
2¥nTeIk [lencaynbik Cakray Manatacki» KP, Actana, Kasakctan Pecnybnukacs!

Oszexminizi: Konopexmanvovl Kamepii icik onemoeei ey kon mapanean Oec icikmiy 6ipi 60abin mabwliadbl HeoHe aypy, My2e0eKmiK Hcone
onim mendenyusnapviver cunammanaoel. KKI eneyni katimanany scolioamobi2blMeH Jicone epne Memacmaszoer cunammanaovl. Onemoik
a0ebuemmepoeci kKonmezeH Mema-manoayiap aypyoviy bIKMUMAal HOMUNCECIH AHbIKMAUMbIH (pakmopaaposl madyaa bazelmmanean.

3epmmeyoin maKcamuol — KO10PEKMANbLOLL KAMEPL ICIKMIK OPULYIHOE2] NAPEHXUMANLObL-CMPOMATbObI KAMbIHACMbIY PONIH 6a2anay.

Aoicmepi: 40 ece yakeiimy Ke3inoe MUKPOKOWIpY Ke3inOe napeHxumanvly (Sp) scone cmpomanwiy (Sm) ayoauul icikmepoiy ycminei ecy
JICOHE mepen UHBA3US aUMAKmapblHoa enwenol. Tlapenxumanvik-cmpomansovl Kamvinac PSS=Sp/Sm ¢opmynacer apiviie ecenmenoi sicone

icik MemacmasvlMen KOppensyus aHblKmanobl.

Homuocenepi: Icik unsasusicolHolly mepenOi2iHiy JHCO2apbliayblMeH 0ayblpaa Memacmaszobly HCULLI2IHIY dcozapbliaybl 6atukanaowl. [lvi-

poiwmul-cy acmol Kabamuina (T1) scone oynuvikem kabamuvina (T2) uneaszusa ywin memacmazowly H#colidamoviebl couxecinuie 4% Kypaosi.
Cybceposovt memopananviy (T3) kamuicyvl keszinde kopcemxiue 80%-2a deilin ocmi. Atimakxmulx aumeha myiinoepindezi memacmasoap aypy-
Obiy Homudicecin 3 ece Hauwapaammol. Tepey UH8A3USA AUMALIHOA HCEP2INIKMI KeH MApaieaH HCoHe Hepeiiikmi aumMakmolx, 0012aHObLIKMAH,
NAPEHXUMANBIK KOMRNOHEHm cmpomadan baceim 6onaowvl. PSS 2,5:1,0 oicone 1,6:1,0. Icikmepdin mepen uneasusicol aiimazvinoazbl CRC ducce-
munupnenzen ocyimern PSS cmpomanvovl komnonenmmiy 57%-2a Oetiin 6acvim bonyvimen 1,0:1,4 kypaiiovl.

Kopvimutnowl: icikmin dcepiikmi Jeone Heepeilikmi-aiuMakmolk mypiepiMeH CaiblCmulp2anod KoI0PeKmanbobl 00bipObll OUCCEMUPIIeH-
een mypnepinde ycmiyei ocy aumaxmapvinoa PSS memenoeyi oaiikanaosi. Tepey uneasus anumazviHOa cmpomanbobl KOMROHEHMMIY Oacblm
601yl Jco2apbl KOAAUCHI3 HOMUdICeee mikenetl nponoPYUOHAIObL.

Tyuiinoi co30ep: xonopekmanvovl Kamepai iCiK, iCIKk MUKPOOPMACHL, NAPEHXUMATbObI-CINPOMATbObL KAMBIHAC.

AHHOTADIUA

IMAPEHXNMATO3HO-CTPOMAJIBHOE COOTHOIIEHHUE B OITYXOJISAX
KOJIOPEKTAJIBHOI'O PAKA KAK UTHIANKATOP METACTA3ZUPOBAHU S
H.M. Hmanoaes', EM. H3mneyos', A.K. Kouuwvioaes', E.JK. Bekmyxamoemos®, B.B. Bezynog',
O.H. Ypasaes', 3.A. Kviovipoaesa'

'HAO «3anagHo-KasaxcTaHckuit MeauunHckiin yHueepeuteT umenn Mapata OcnaHosay, Aktobe, Pecnybnuka KasaxctaH;
20UMutON «HaumoHanbHas nanara sapaBooxpaHeHusi», AcTaxa, Pecnybnuka KasaxcTaH

Axmyansnocmo: Konopexmanwvuwiii pax (KPP) 6xooum é namepky camulx pacnpocmpanénublx pakog 60 6Cem mupe u Xapakmepusyemcs
mpenoamu 3aboneeaemocmu, unéanuouzayuu u cmepmuocmu. KPP xapaxmepu3syemcs 3nauumenbHol 4acmomotl peyuousa i panHum mema-
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cmasuposanuem. MHodcecmeo memaananiuzos 6 MUpogoll Jumepamype HanpasieHvl Ha NOUCK QaKmopos onpeoeieHis 6eposamHo20 Ucxooa
3a001€6aHUSL.

Lenv uccnedosanusn — oyenumo pob NapeHxXUMamo3Ho-CmpoMaiIbHO20 COOMHOUEHUS 8 NPO2PECCUPOBAHUI KOTOPEKMAbHO20 PAKA.

Memoowvi: npu muxpokonuposanuu 6 40-kpammom yeeauvenuu usmepaiu niowaos napenxumsl (Sp) u cmpomul (Sm) 6 30nax nogepxnocni-
HO20 pocma onyxonu u 2nyookotl unéasuu. Paccuumoléanu noxasamenb napenxumamosno-cmpomaivio2o coomuowenus (IICC) no gpopmyne
TICC=Sp/Sm u onpedensinu KOpPeIAYUOHHYIO 83AUMOCEAZL C MEMACMAZUPOBAHUCM ONYXOTU.

Pesynvmamur: C yeenuyenuem 21youHbl UHEA3UU ONYXONU OMMeEUAemcs NOBbIUIEeHIe YACHOMbl MeMACMa3upo8anus 6 neyennv. Ilokazamens
Memacmaszuposanus npu uneasuu & causucmo-noocausucmotii caoil (T1) u mviwmeunyio ovonouxy (12) cocmasun 4% coomeemcmeenno. Ioxa-
samenb 6o3pacman 00 80% npu eoeneueruu cyoceposnou obonouku (13). Memacmasul 6 pecuonaprble tumpamuyeckue y3ivl yXyoulaiu ucxoo
3abonesanus 6 3 pasa. Ilpu mecmno-pacnpocmpanénnom u 10KAIbHO-PESUOHAPHBIM 6 30He 27YO0KOll UHBA3UY NPeodadaen napeHxumamos-
Hbltl Komnonenm Hao cmpomou. IICC cocmasnsiem 2,5:1,0 u 1,6:1,0. Ilpu ouccemunuposarnnom pocme KPP 6 30ne 2ny6oKkoil uneaszuu onyxonu
1ICC pasen 1,0:1,4 ¢ npeobradanuem cmpomanvpiozo komnonenma 0o 57%.

3axniwuenue: ommeyvaemcs crudicenue IICC 6 nogepXHocmuwix 30Hax pocma npu oucceMuHuposanuvlx gopmax KPP no cpasnenuio c
MeCmHBIM U TOKATbHO-pe2uonapom munax paka. Ipeobnadanue cmpomanivioeo KOMnOHenma 6 301e enyboKoll uHeda3sul npsamo nponopyuo-
HAJIbHO € 6bICOKUM HeONa2onpUAmMHbIM UCXOOOM.

Kniouegvle cnoga: xonopexmanvrulii pak, MUKPOOKPYIICEHUE ONYXOIU, NAPEeHXUMAMO3HO-cmpomanvioe coomuowenue (IICC).
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