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Abstract

Aim: to develop an algorithm for selecting the optimal surgical intervention
for patients with metastatic colorectal cancer complicated by obstructive
intestinal obstruction.

Material and methods. The study is based on an analysis of the treatment
outcomes of 202 patients with metastatic colorectal cancer complicated by
obstructive intestinal obstruction. The patients were divided into two groups.
Group 1 included 119 patients who underwent primary tumor removal as the
first stage. Group 2 included 83 patients who underwent only symptomatic
drainage surgery to relieve intestinal obstruction.

Results. The one-year mortality rate was 37 patients (31.1%) in Group 1 and 51
(61.4%) in Group 2. Multivariate analysis identified predictors influencing the

one-year mortality rate: the number of internal organs affected by metastases,
albumin/globulin ratio, Krebs index, MCV index, and the planned targeted
therapy regimen.

Conclusion. Based on this analysis, a step-by-step decision-making algorithm
was developed to determine the indications for primary tumor removal, and
a computer program was created to calculate the one-year mortality risk in
patients with metastatic colorectal cancer.
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ANroputM XMpPYpru4eckoro sied4eHus 60nbHbIX
MEeTacTaTU4YeCKUM KONOPEKTaJSIbHbIM PaKoM,
OCJI0)KHEHHbIM KULIEYHOW HENPOXOAUMOCTb

O.C. Weeuy® 2, O.U. KaraHoB! 2, A.E. Opnos!?, A.M. Koanog'-2, C.A. dponoB’?,
H.U. MukoneHko?, T.0. KaraHoBa?

IPrb0OY BO «Camapckuin rocyaapCTBEHHbIN MeauUMHCKMIA yHuBepcuTeT» MuHaapasa Poccum
(Camapa, Poccuiickas Penepaumns)
2I'bY3 «CaMapckuit 06nacTHOM KIIMHUYECKUA OHKONOTMYECKUIA AnCnaHcep»
(Camapa, Poccuiickas depepauust)

AHHOTauma

Lens: pazpaboTarh alropuT™, II03BOJISIOIINI BHIOPATh ONTHMAJIBLHBIN 06beM
XUPYPrUYeCcKOro BMeIaTenbCTBa G0JIbHBIM MeTaCTaTHIeCKUM KOJIOPeKTallb-
HBIM PaKOM, OCJIO)KHEHHBIM 0OTypaIjMOHHOM KUIIIEYHON HelTPOXOJUMOCTBIO.
Martepuan u MetofsI. cciieioBaHie 0CHOBAHO Ha aHAJIM3€ Pe3yIIBTaToB Jiede-
Huist 202 aIMeHTOB MeTacTaTHIeCKUM KOJIOPEKTAIbHBIM PAKOM, OCIIOKHEHHBIM
00TypaIOHHOM KUIIIEYHOH HEIPOXOMMOCThIO, KOTOphIe GbUTH pas3fiesieHbl Ha
JIiBe rpy1sl. B niepyto rpymiy Borwmu 119 naryeHToB, KOTOPBIM [1epBbIM 3TalloM
BBITOJIHEHO y/iaJieH|e IePBHUYHOTIO OITyX0JIeBOro ovara. Bropylo rpyminy cocraBu-
711 83 MAIMieHTa, KOTOPBIM BBITIOTHEHA TOJIBKO IPEHHPYIOIIAst CHMITTOMATHIeCKast
orepariyisi, HarpaB/IeHHast Ha JIMKBUIAIHMIO KUITIEYHOM HeITPOXOIUMOCTH.
PesyabraThl. [lokasaresnb OMHOTOANYHOM JIETAIBHOCTH B IIEPBOi TPYIIIe
cocraBwia 37 4enosek (31,1%), a Bo Bropoii rpymie — 51 (61,4%) nmauueHt.

www.innoscience.ru

MHOropaKTOPHEIH aHaJIM3 BEISIBUJ IIPEIMKTOPEI, BIMSIOIYE Ha II0Ka3aTelb
OJTHOTOIYHO¥ JIETAJIbHOCTH: KOJIMYECTBO BHYTPEHHHUX OPIaHOB, IIOPAKeHHBIX
MeTacTa3aMH, ajibOyMUH/TII06YIMHOBBIN KO3 GUIIMEHT, JIeHKOIUTaPHBIN UH-
nekc Kpebca, nanekc MCV, cxema npesicTosiIel TapreTHOM Teparuu.
3akumroyeHne. Pa3paboTaH STAIHbIIN AITOPUTM NIPUHSTHS PelleHHs], TI03BOJIsI-
IOIIM# OIIpeJIeNIUTh N0Ka3aHHsl K YlaJleHUIO TIepBUYHOM OITyXOJIM, ¥ CO3/laHa
nporpamMa OBM nj1st pacuera prcka OTHOTOAMYHOM JIETIbHOCTH GOJIBHBIX
MeTaCTaTH4eCcKUM KOJIOPEKTaJIbHBIM PaKOM.

KurroueBbIe cl10Ba: MeTacTaTUYeCKUi KOJIOPEKTANbHBIH PaK, KUIIedHas He-
IIPOXOJIUMOCTD, HeXkeJlaTelIbHbIe SBJIeHUs: XMMUOTepalyy, NaJUIMaTUBHAsL
omeparysi, IUTOpelyKTUBHAs omeparys — R2 pesexnus.

KoHQnuKT MHTepecoB: He 3asiBJIeH.
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m INTRODUCTION

he colorectal cancer (CRC) ranks third in morbidity and

mortality in the world and in the Russian Federation
[1, 2]. In the Samara Region, the morbidity and mortality
rates correlate with the overall indicators of the Russian
Federation [3]. The high rate of mortality from this
pathology stems from a large number of neglected diseases.
In the international practice, the incidence of the primary
metastatic CRC is within 17-32%. From the data of V.A.
Aliev and A.D. Kaprin it follows, that despite the active
implementation of screening programs and gradual decrease
of morbidity rate in the Russia Federation, the primary
metastatic CRC (mCRC) is identified in 20-30% cases,
which has a statistically significant poorer outcome [4, 5].

According to the clinical recommendations of the
AOR, RUSSCO, NCCN, the primary method of mCRC
treatment is chemotherapy (CT) combined with targeted
therapy (TT), and the surgical stage of treatment is only
auxiliary and preparatory for the systemic therapy. The
complications developing on various stages of treatment
result in extension of the term of the start of therapy
and necessitate reduction of dosages of administered
drugs, increase of intervals between cycles, or require
cancellation of therapy, which aggravates the remote
outcomes. About 45% of patients die within the first year
after being diagnosed [6].

One of the most frequent complications is the intestinal
obstruction (IO) [7]. Prior to administration of CT and
TT, patients with IO require surgical treatment to rectify
the existing complications on the first stage. This poses
the question as to the volume of surgical intervention:
formation of a colostomy or performance of a debulking
operation to remove the primary tumor site.

m AIM

To analyze outcomes of complex treatment of patients
with metastatic colorectal cancer and develop an algorithm
for selecting the optimal surgical intervention for this
category of patients.

m MATERIAL AND METHODS

Based on the experience of treatment of patients with
mCRC complicated by 10, a study was performed at the
Samara Regional Clinical Oncology Dispensary that
included 202 patients.
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Inclusion criteria: patients with mCRC complicated
by obturation intestinal obstruction in the stage of
compensation or subcompensation; histological type of
tumor: adenocarcinoma; debulking operation to remove
the primary lesion or drainage operation; subsequent
chemotherapy under the FOLFOX/XELOX schemes
combined with targeted therapy; status of the peritoneal
carcinomatosis: P1-P2 in the Japanese classification;
performance status: ECOG 2 and lower.

Exclusion criteria: patients refusing from specific
treatment; patients with mCRC with symptom-free
primary tumor; patients diagnosed with P3 peritoneal
carcinomatosis in the Japanese classification; patients with
colon cancer (lower and medium ampullas), and anal form
of the rectal cancer; performance status above ECOG 2.

Prior to commencement of treatment, all patients
underwent examination, their clinical diagnosis established
and verified, staged under the TNM system, the number
of organs affected by the metastases was identified. The
participants of the study were divided into two groups.
Group 1 included 119 patients after a debulking operation,
the first stage of which was the R2 debulking resection of
the primary tumor lesion. Group 2 included 83 patients
after just the drainage symptomatic operation aimed at
relief of intestinal obstruction without removal of the
primary lesion.

In both study groups, patients exhibited either isolated
metastatic involvement of a single organ or combined
involvement of two or more organs. Patients in both
groups were comparable in terms of sex, age, TNM stage,
and primary tumor location. The study design is presented
in Fig. 1.

Statistical analysis. The study results were processed
in Statistica 10.0, SPSS 13. To assess the risk of one-year
mortality, univariate binary logistic regression was first
performed. Subsequently, predictors with a significance
level below 0.1 were included in a multivariate binary
logistic regression model using stepwise backward
elimination based on the Wald algorithm. The quality
of prediction was evaluated based on the statistical
significance of the predictors included in the model and
on sensitivity and specificity metrics. The algorithm for
selecting the optimal surgical treatment method was
developed using the Chi-Square Automatic Interaction
Detection (CHAID) decision tree method. The CHAID

www.innoscience.ru
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202 patients with mCRC, complicated by intestinal obstruction

b

Examinations:

Examination according to clinical standards, TNM staging, identification
of number of organs affected by metastases, identification of oncomarker
indicators in the peripheral blood, genetic examination: identification of
the mutation status of the KRAS/NRAS genes, identification of values of
laboratory markers reflecting the existing complications (hemoglobin level,
biochemical blood assay, MCV index, Krebs leukocyte index, albumen/
globulin index)

|

Surgical stage of treatment:
R2 debulking resection to remove the primary tumor lesion or palliative
drainage operation aimed to relieve the primary obstruction without
removal of primary lesion

|

’ Evaluation of immediate outcomes

|

l Chemotherapy + target therapy

’ Analysis of adverse event incidence rate

v

’ Evaluation of remote outcomes

v

Identification of factors affecting the incidence rate of adverse events
on the top of chemotherapy

Development of the algorithm of treatment of patients with simultaneous
non-resectable CRC metastases with a symptomatic primary tumor.
Development of a computer software program to predict one-year
survival of patients with simultaneous non-resectable CRC metastases,
with removed and non-removed primary tumor

Figure 1. Study design.
PucyHok 1. [luzaliH uccrnedoBaHus.

method is based on testing the hypothesis of independence
between two variables using the x* (chi-square) test.
Construction was performed using the SPSS 13 software
package based on data from a training dataset comprising
202 observations. The significance level a was set at <0.05.

m RESULTS

The following parameters were assessed: intraoperative
blood loss and number of bed-days. The average
intraoperative blood loss among patients in Group 1 was
150 + 20 mL; among patients of Group 2, 80 + 20 mL (p
= 0.000). The average number of in-patient bed-days in
Group 1 was 20 + 2, in Group 2, 12 + 2 bed-days (p =
0.000). These indicators in the group with patients after
the debulking surgery were significantly higher, which is
accounted for by the volume of the surgery.

In the subsequent phase, postoperative complications
were analyzed in patients in both study groups. In Group 1,
postoperative surgeries developed in 37 patients (31.1%),
which was significantly higher than in Group 2, where
postoperative complications developed in 15 patients
(18.1%) (Chi = 4.336; df = 1; p = 0.037).

The postoperative complications affected the time
of start of chemotherapy: in Group 1, in patients after
the debulking surgery to remove the primary lesion the
average value of CT start after the surgery was 44.0 + 2.0
days; in Group 2 of patients who had a colostomy, this
value was 30.0 + 1.0 days (Z = 2.732; p = 0.006).

Later, on the chemotherapy stage, adverse events were
analyzed as they developed that required suspension
of systemic treatment, dosage reduction or stoppage

Univariate analysis of predictors affecting one-year mortality

Significant predictors by qualitative features

Tumor burden
Carcinomatosis of the ._ :
peritoneum

271.85 .

Metastases to two
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level above 9,9%10/9L

Figure 2. Univariate analysis of significant predictors influencing 1-year mortality in patients with metastatic colorectal cancer complicated by

intestinal obstruction (qualitative and quantitative characteristics).

PucyHok 2. O0HopakmopHbIll aHanu3 3Ha4uMbix NPEOUKMOPOB, BAUSIOWUX Ha 200UYHYIO lemaJibHOCMb Y nayueHmoB C
MemacmamuyeckuM KPP, 0CnoXHeHHbIM Kuuwe4YHOU HenpoxoduMocmeio (KaHecmBeHHbIe U KOJTu4eCmBeHHbIe Npu3HaKu).
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Multivariate model of logistical regression with step-by-step exclusion using the Wald method
Indicator characterizing the degree Krebs leukocyte 26.5
of endogenous intoxication — =g index .
and acuteness of inflammation
Indicator of protein exchange status, ) 26.5
synthetic function of the liver that —p .Alburnen-glfjt?ulm .
deteriorates under liver failure index (coefficient)
This indicator decreases due to long-term — sl M.CV . 126
. ) . hematological
blood loss or as a manifestation of chronic index
intoxication and paraneoplastic syndrome
TT scheme with . 17.9
The use of angiogenesis inhibitors increases the risk of angiogenesis
developing toxic complications such as diarrhea,  s—]- inhibitors
neutropenia, and enteritis. Furthermore, a higher
incidence of adverse events related to the primary Draining . 16.3
tumor is observed, including tumor perforation and operation
bleeding from tumor necrosis. These complications
hinder the completion of the full treatment course
I I I I |
0,01 0,1 0 100 200

Figure 3. Multivariate analysis of variables associated with 1-year mortality in patients with metastatic colorectal cancer complicated by

intestinal obstruction.

PucyHok 3. MHo2oghakmopHbIU aHanu3 nepeMeHHbIX, aCCoOUUUPOBaHHbIX C 200U4HOU lemasibHOCMbIO Y hayueHmoB ¢ Memacmamu4YeckumM

KPP, ocnosxHeHHbIM KuweYHoU HenpoxoouMOoCMbH0.

of the therapy. In Group 1 of the study, such adverse
events were observed in 47 (39.6%), in Group 2, in
67 (80.9%) patients. In both groups, the following
complications were observed: complications of the blood
(leukopenia, thrombocytopenia), thrombotic and ulcerous
complications. Such complications as tumor perforation
and hemorrhage from the disintegrating tumor were not
observed in the group of patients with the removed primary
tumor. The developing complications in the course of the
chemotherapy affected the number of cycles. The initially
planned 12 CT cycles in the group with the primary
tumor removed were delivered to 51.8% patients; in the
group with non-removed primary tumor, only to 19.9%
patients: it became necessary to stop special treatment for
the majority of patients of this group due to development
of adverse events on top of the systemic treatment (p =
0.000).

In the next stage, indicators of event-free and overall
survival. One-year mortality in the Group 1 was 37
people (31.1%), in Group 2, 51 patients (61.4%) (Chi
= 18.323, df = 1; p = 0.000). In order to evaluate the
significance of the factors influencing one-year mortality,
univariate equations of logistic regression were derived
and predictors were identified that significantly affected
one-year mortality (Fig. 2).

Based on the identified significant predictors, a
multivariate logistical regression model was constructed
with step-by-step exclusion using the Wald method (Fig. 3).
The predictors that had significant influence on one-year
survival were the increase of the Krebs leukocyte index
(KLI), decrease of the albumen-globulin index (AGI) and
decrease of the MCV, affection by metastases of more than
one organ and increase of incidence rate of postoperative
complications. As far as the surgery method is concerned,
the colostomy without removal of the primary tumor also
increased probability of death within one year.

48

For the further assessment of the factors influencing
patient survival depending on the volume of surgical
intervention, we constructed the CHAID decision trees
(Fig. 4).The identified factors that had significant
impact on one-year mortality reflected the status of
complications related to the presence of the primary
tumor and the tumor burden.

Implementation of the algorithm

1. If metastases are found to affect two or more internal
organs, primary tumor removal surgery is not indicated
due to the lack of oncological practicability of such
intervention.

2. If metastases are not found to affect two or more
internal organs, the second step of analysis follows: if
the albumen-globulin index decreases below 1.5, primary
tumor removal surgery is also not indicated, for the patient
has signs of liver failure, when drug therapy efficiency is
significantly compromised.

3. If the albumen-globulin index does not decrease
below 1.5, the third step follows: the analysis of the
Krebs leukocyte index. If KLI is above 2.2, primary
tumor removal surgery is indicated, for the relief of the
respective inflammatory process related to the presence of
the primary tumor will relieve, in the subsequent stages,
the onset of adverse septic events on top of the system
treatment.

4. If the Krebs leukocyte index is below 2.2, the fourth
stage of analysis will follow: the analysis of the MCV
index relation to the scheme of the future target therapy.
If the MCV index is below 80 with the combination of
angiogenesis inhibitor TT, the removal of primary tumor
is indicated. The MCV marker reflects the presence of a
chronic hemorrhage, the source of which in the majority
of CRC cases is the primary tumor. Once angiogenesis
inhibitors are added to the therapy scheme, the probability
of development of such an adverse event as bleeding from

www.innoscience.ru
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’ Patient with metastatic CRC ‘

'

-

Isolated damage of one internal organ

Metastases to two and more organs

— ~

¢ Albumen-globulin factor below 1.5

Removal of the primary tumor

Albumen-globulin factor above 1.5

site is not indicated

Removal of the primary tumor
site is not indicated

Krebs leukocyte index above 2.2

'

Removal of the primary tumor
site is indicated

>

¢

Krebs leukocyte index below 2.2

Y

MCV index < 80 + target therapy scheme
with angiogenesis inhibitors

MCV index < 80 + target therapy scheme
with epithelial growth factor blockers

MCV index > 80 + regardless
of target therapy scheme

!

! !

Removal of the primary tumor
site is indicated

Removal of the primary tumor
site is not indicated

Removal of the primary tumor
site is not indicated

Figure 4. Decision tree.
PucyHok 4. [lepeso npuHsmusi peweHud.

the disintegrating tumor increases significantly. If the
MCYV index is below 80 with the combination of epithelial
growth factor blocker TT, regardless of the planned TT
course, the removal of the primary tumor on the first
stage of treatment is not indicated, and the formation
of the colostomy would be sufficient. Since the risk of
development of adverse events on the top of system therapy
administration in this group of patients is minimal, it would
be sufficient to relieve the manifestations of intestinal
obstruction, start administration of chemotherapy in the
shortest time possible, and later look into the possibility
of RO resection.

Based on this algorithm, a computer program was
developed that calculates the risk of mortality within the
first year in mCRC patients with a symptomatic primary
tumor and determines the practicability of debulking
surgery with respect to all of the above predictors.

In order to produce a prediction for a mCRC patient
before the surgical stage of treatment, the following
indicators are analyzed. Chest and abdomen CT scans
are used to determine the number of internal organs
affected by metastases. Biochemical blood assay is used
to calculate the albumen-globulin coefficient. The values
of the general blood test are used to calculate the MCV
index, percentages of neutrophils and lymphocytes, and
to calculate the Krebs leukocyte index.

The testing of the software performance quality involved
its sensitivity and specificity. We tested the possible points
of outcome discrimination, and the incidence of erroneous
predictions was 1.0 = 0.7%.

www.innoscience.ru

m DISCUSSION

Patients with mCRC are some of the most complicated
groups to develop treatment tactics. They have an
adverse long-term prognosis. According to practical
recommendations of RUSSCO, in effect prior to
2018, it was recommended to perform the debulking
surgery to remove the primary tumor before starting the
chemotherapy. In the opinion of Yu.A. Barsukov, M.F.
Cherkasov, debulking surgeries are aimed at reduction
of the amount of tumor tissue and improve efficiency
of the administered chemotherapy [4, 8, 9]. However,
some studies report that complications after surgeries
in CRC are seen in 19.3 — 26.7%, and mortality after
these surgeries is 2.2 — 5.4% [10, 11]. Development of
postoperative complications significantly delays the
start of drug therapy and, in some cases, render further
treatment impossible. According to the Clavien — Dindo
classification of surgical complications, in 7.1% cases
after surgery for CRC there occur fatal complications
that render the patient’s further drug therapy impossible
[12]. This is explained by the volume of the surgery
and technical difficulties in the performance of the
surgery. According to our data, the group with a history
of debulking surgeries to remove the primary tumor,
postoperative complications occurred more often than in
the group without removal of the primary tumor (29.8%
vs. 9.6%), which resulted later in the delay of start of
chemotherapy. In Group 1, the average number of days
the chemotherapy started after the surgery was 44.0 days,
whereas in Group 2, this number was 30.0 days (Z =
2.732; p = 0.006), which had a respective impact on the
treatment efficiency.
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The complications that develop regularly and
deteriorate the patients’ quality of life became the cause
for a number of international randomized studies. In 2016,
2019 and 2020 the following studies were completed:
China Multicenter (China), JCOG1007 (Japan) and PTR
Trial (South Korea). Their findings are as follows: in the
symptom-free progression of the primary tumor, debulking
operations to remove the primary tumor do not improve
1-, 2-, 3- and 5-year survival of mCRC patients.

At the moment, four European studies are in the process
of enrolling patients: SYNCRONOQUS (Germany), CAIR04
(Netherlands), CCRe-IV (Spain), CLIMAT (France).
According to the published intermediate results of these
studies, no connection is seen between the improved
survival of patients with a history of debulking operations
to remove the primary tumor [13].

This resulted in the modification of recommendations,
and since 2018, recommendations have been in effect that
call for a personalized approach to the removal of the
primary tour with respect to the risk of development of
complications.

It should be mentioned that the above studies
focused on the symptom-free (uncomplicated) progress
of the primary tumor. The presence of a complicated
(symptomatic) primary tumor necessitates removal of
existing complications by removal of the primary tumor
prior to administration of system treatment.

Remote outcomes strongly depend on the development
of adverse events on top of the chemotherapy in progress.
According to the data of the European Society for Medical

Oncology, adverse events accompany chemotherapy in
more than 50% patients. E. Savu reports that the degree of
their manifestation depends on the therapy scheme, dosage,
tumor burden and individual factors, i.e. presence or absence
of existing complications without clinical manifestation
[14]. According to S.N. Fedorinov and A.Yu. Dobrodeev,
the following adverse events may be seen in the course
of the chemotherapy: hemorrhage from a disintegrating
tumor, tumor perforation with subsequent development of
septic complications [15, 16]. All of these complications are
related to the presence of a non-removed primary tumor.
In our observations, the number of adverse events in the
group with the non-removed primary tumor was above
the European level of 50% and was 68.2%, whereas in the
group with the removed primary tumor this indicator was
33.3%. We believe that this is related with the presence of
subclinical complications of the primary tumor that existed
even before the start of the system treatment.

m CONCLUSION

The proposed algorithm and the computer program
developed on its basis consider the amount of metastatic
affection of the internal organs and such indicators as
albumin-globulin coefficient, Krebs leukocyte index,
MCYV index and the scheme of the chemotherapy to be
administered. The algorithm and the program allow for
a justification of necessity of removal of the primary
tumor or formation of a colostomy and for improvement
of outcomes of system treatment and levels of overall
survival of patients with metastatic colorectal cancer. =

ADDITIONAL INFORMATION

JOIIOJIHUTEJIbBHASI TH® OPMAILIUSA

Ethics approval. Protocol No. 265 of June 21, 2023.

Amuueckas sxcnepmu3sa. ITporokon JIIK Ne265 or 21.06.2023 ropa.

Consent for publication. All patients signed a written informed consent form.

Coznacue Ha nybauxauuto. Bee manyeHTs! MOANUCHIBAIY JIOOPOBOILHOE UH-
¢dopmupoBaHHOe cormacue.

Study funding. The study was carried out with the support of the Samara Regional
Clinical Oncology Dispensary.

Hcmounuk gunancupoBanus. ViccrienoBanvie BbIIOJHeHbI py rozepskke Ca-
MapcCKoro 06J1aCTHOTO KJTMHUYECKOTO OHKOJIOTMYIeCKOr0 AuCIIaHcepa.

Conflict of interest. The authors declare that there are no obvious or potential
conflicts of interest associated with the content of this article.

Kongnuxm unmepecoB. ABTOpbI IeKIIapUPYIOT OTCYTCTBHE SIBHBIX ¥ IIOTEHIIU-
AJIbHBIX KOHCI)J'H/IKTOB HHTEepeCoB, CBA3aHHbIX C COAep)KaHreM HaCTOﬂH_[el;'I CTATbH.

Contribution of individual authors. Shvets D.S.: planning of the scientific work,
study design, writing of the text. Mikolenko N.I., Kozlov A.M., Frolov S.A.: critical
revision. Kaganova T.0.: statistical processing, concept development. Kaganov O.1.,
Orlov A.E.: study design, editing of the manuscript.

All authors gave their final approval of the manuscript for submission, and agreed
to be accountable for all aspects of the work, implying proper study and resolution of
issues related to the accuracy or integrity of any part of the work.

Yuacmue aBmopo8. 11Isern /1.C. — nnaHupoBaHye Hay4HOH paboTHI, IM3aiH
WCCIIeIoBaHus, HanucaHue Tekcra. Mukonenko H.H., Kosnos A.M., ®ponos C.A.
—KpuTH4Yeckuii nepecMotp. Karanosa T.O.— cratuctuyeckast 06paboTtka. pazpaboTka
konnenmumu. Karanos O.H., OpnoB A.E. — u3aiiH UCCIIeJOBaHusl, peJaKTHPOBaHHe
PYKOIIMCH.

Bce aBTopbI 0106puny GUHAIBHYIO BEPCHIO CTaThy Neper Ty OirKaIyed, Bbpa-
3WJTM COIIaCHe HeCTH OTBETCTBEHHOCTD 3a BCe aCIeKTHl PabOThI, MOpa3yMeBarolyio
Hajyiexalllee W3dy4eHue U pellieHrie BOIIPOCOB, CBA3aHHBIX C TOYHOCTBHIO WA HOGPO’
COBECTHOCTBIO JTI000# YacTu pa60Tbl.

Statement of originality. No previously published material (text, images, or data)
was used in this work.

OpuzunansHocmy. I1py co3naHUK HACTOSIIIEN paboThl aBTOPEI He UCIIOb30BANIH
paHee 0I1y6IMKOBaHHBIE CBefieHus (TeKCT, WUTIOCTPALMH, IJaHHbIE).

Data availability statement. The editorial policy regarding data sharing does not
apply to this work.

Jocmyn k danHbiM. PenakiionHast IOJIMTHKA B OTHOIIIEHUH COBMECTHOTO MC-
0J/Ib30BAHMSI IAHHBIX K HACTOSsIIIeH paboTe He MpHMeHHMa.

Generative AI. No generative artificial intelligence technologies were used to prepare
this article.

I'enep BHutii uckycc tii unmennexkm. Ilpu cosnanuy Hacrosen

CTaTbX TEXHOJIOTUM I'eHepaTUBHOI'0 UCKYCCTBEHHOI'O UHTEeJIJIEKTa He UCII0JIb30BaJIU.

Provenance and peer review. This paper was submitted unsolicited and reviewed
following the standard procedure. The peer review process involved 2 external reviewers.

R

Pacc. peuy p ue. Hacrosimas pabora nogaHa B )KypHai B
MHUIMATUBHOM IOPS/IKe ¥ PACCMOTPeHa 1o 06LIYHOM npoliestype. B peniensuposanmm
y4acTBOBaJIM 2 BHEIIHUX pelleH3eHTa.

ue u

50

www.innoscience.ru


http://www.innoscience.ru

Science & Innovations in Medicine

Vol.11 (1) 2026

ONCOLOGY AND RADIOTHERAPY

REFERENCES / JINTEPATYPA

1. Malignant neoplasms in Russia in 2020 (incidence and mortality).
Edited by A.D. Kaprin, V.V. Starinsky, A.O. Shakhzadova. M.,
2021. (In Russ.). [3n10okauecmBeHHble HoBoobpasoBarus 6 Poccuu 6
2020 200y (3aboneB6aemocmsb u cmepmuocmy). Ion pen. A.Jl. Kanpuna,
B.B. Crapunckoro, A.O. lllax3agosoi. M., 2021].

2. Siegel RL, Miller KD, Sauer Goding A, et al. Colorectal cancer statistics,
2020. CA Cancer J Clin. 2020;70(3):145-164. DOI: 10.3322/caac.21601

3. Egorova AG, Orlov AE, Suslin SA. Justification of regional programs
for the control and prevention of malignant neoplasms of the digestive
system based on an international comparison of morbidity, mortality
and survival rates (research based on materials from CI5 and Concord
3). Problems in Oncology. 2021;67(1):51-58. [Eroposa A.I., Opnos
A.E., Cycnun C.A. O6ocHOBaHHe PerOHAJIbHBIX IIPOIPAMM KOHTPOJIS
Y NpoQUIAKTHUKHU 3JI0KaYeCTBEeHHbIX HOBOOOpa30BaHUU OpPraHOB
IHIIeBApPeHNs Ha OCHOBe MEX/IyHapOHOTO CPaBHEHHMs [OKa3aresiei
3ab0J1eBaeMOCTH, CMEPTHOCTH U BBDKMBAeMOCTH (MCCIIe[JOBaHUe 110
marepuasam CI5 u Concord 3). Bonpocst oHkonozuu. 2021;67(1):51-58].
DOI: https://doi.org/10.37469/0507-3758-2021-67-1-51-58

4. Aliev VA, Mamedli ZZ, Barsukov YuA, et al. Metastatic colorectal
cancer. Evolution of treatment strategies: surgeons’ point of view. Pelvic
Surgery and Oncology. 2021;11(1):42-59. [Anues B.A., Mamennu
3.3., Bapcykos FO.A., u ap. MeTracTatu4eckuil KOJIOPeKTaIbHbIA pakK.
IBoIONMS JIe4eGHBIX TTO/IXOJI0B: B3I/l XUpypra-oHkosora. Tazo6as
Xupypeus u onkonoaust. 2021;11(1):42-59].

DOI: https://doi.org/10.17650/2686-9594-2021-11-1-42-59

5. Seidinovich A, Gordeev SS, Markovich AA, et al. Chemotherapy
efficacy in metastatic neuroendocrine colorectal cancer. Coloproctology.
2023;22(2):103-111. [Ceiipunoud A., T'opnees C.C., MapkoBua A.A., 1 1p.
IPpdeKTUBHOCTb XMMUOTEPAITHH ITPH MEeTACTaTHYeCKOM HEMPO3HIJOKPUHHOM
pake Tosicroi kumku. Kononpokmonozaus. 2023;22(2):103-111].
DOI: https://doi.org/10.33878/2073-7556-2023-22-2-103-111

6. Akhmedov BB, Kononets PV, Fedyanin MYu, et al. Colorectal cancer
metastases to the lungs: outcomes of surgical treatment and prognostic
factors. Surgery and Oncology. 2020;10(2):33-41. [Axmenos B.B.,
Kononer I1.B., @enguun M.IO., u np. MeTacTasbl KOJIOPEeKTaIbHOTO paKa
B JIETKUX: Pe3yJIbTaThl XMPYPruiecKoro jiedeHns ¥ GpakTopsl IPOrHo3a.
Xupypeust u onkonoaus. 2020;10(2):33-41].

DOI: https://doi.org/10.17650/2686-9594-2020-10 -2-33-41

7. Shchaeva SN, Kazantseva EA, Gordeeva EV. Emergency surgical
interventions for rectal cancer complicated by intestinal obstruction:
long-term results and prognostic factors. Pelvic surgery and oncology.
2020;10(1):11-19. [IJaeBa C.H., Ka3zanuesa E.A., T'opneesa E.B.
DKCTPeHHble XMPYPrIYeCcKie BMeIaTeIbCTBa IPY paKe MPSIMOi KHIIKH,
OCJIOXKHEHHOM KHIIEYHON HENIPOXOAUMOCTBIO: OT/Ja/leHHbIe Pe3yJIbTaThl 1
nporHocTrdeckye ¢akropbl Tazobas xupypaus u oHkonozus. 2020;10(1):11-
19]. DOT: https://doi.org/10.17650/2686-9594-2020-10-1-11-19

8. Poddubnaya IV, Stilidi IS, Kaprin AD, et al. Malignant neoplasm of the
colon and rectosigmoid region: clinical guidelines. M., 2018. (In Russ.).

[Monny6Has U.B., Crununu U.C., Kanpun AL, u 1p. 3nokauecmBeqHoe
HoBoobpazobarue 06000uHOl KUWKU U peKMOCU2MoudHo20 omaena:
KJUHUYeckue pekomeHoauuu. M., 2018].

9. Fedyanin MYu, Achkasov SI, Bolotina LV, et al. Practical
recommendations for drug treatment of colon and rectosigmoid
junction cancer. Malignant tumors: Practical oncology. 2020;10(3s2,
suppl.):350-391. (In Russ). [Pensurun M.10., Aukacor C.H., Bonorusa J1.B.,
u nip. [IpakTryeckue peKOMeHIAIMH M0 JIEKapCTBEHHOMY JIEYeHHUIO paka
000J104HOM KUIIIKU U PEKTOCUTMOU/IHOTO COeJIUHEeHUsL. 3N0KauecmBeHHble
onyxonu: ITpakmuueckas oukonoz2us. 2020;10(3s2, npui.):350-391].
DOTI: https://doi.org/10.18027/2224-5057-2021-11-3s2-22

10. Antoniou SA, Antoniou GA, Koch OO, et al. Laparoscopic versus open
obesity surgery: a meta-analysis of pulmonary complications. Digestive
Surgery. 2015;32(2):98-105. DOI: 10.1159/000371749

11. Dobrodeev AYu, Kostromitsky DN, Afanasyev SG, et al.
Variability in surgical treatment of metastatic colorectal cancer
(literature review). Siberian journal of oncology. 2023;22(2):160-
167. [Do6ponees A.1O., Kocrpomunxuii I.H., Adpanacses C.IT\,
U np. BapuabenbHOCTh XUPYPrU4eCcKHUX IOAXOIOB K JIEYEHHUIO
GOJIbHBIX METACTaTHIECKUM KOJIOPEeKTaJIbHBIM PaKoM (JINTepaTypHBIi
0630p). Cubupckuti onkonozuueckull scypHan. 2023;22(2):160-167].
DOI: https://doi.org/10.21294/1814-4861-2023-22-2-160-167

12. Lindskogen S, Gamage B, et al. Measuring quality in colorectal
cancer surgery in low- and middle-income countries: The Clavien-Dindo
classification in a Sri Lankan cohort. Annals of Medicine and Surgery.
2022;79:104018. DOI: 10.1016/j.amsu.2022.104018

13. Ikoma N, Raghav K, Chang G. An Update on Randomized Clinical
Trials in Metastatic Colorectal Carcinoma. Surgical Oncology Clinics
of North America. 2017;26(4):667-687. DOI: 10.1016/j.s0c.2017.05.007

14. Savu E, Vasile L, Serbanescu MS, et al. Clinicopathological Analysis
of Complicated Colorectal Cancer: A Five-Year Retrospective Study from
a Single Surgery Unit. electronic // Diagnostics (Basel). 2023;13(12):2016.
DOI: 10.3390/diagnostics13122016

15. Fedorinov DS, Geidarov RN, Shashkov IA, et al. Pharmacogenetic
markers of chemotherapy toxicity in gastrointestinal tumors: a preliminary
analysis. Journal of Modern Oncology. 2021;23(2):314-318. [®enopuHoB
J1.C., T'etimapos P.H., I1lamkos W.A., u iip. PapmaxoreHeTHIeckrie MapKepb
TOKCUYHOCTH XUMHOTEPAIUH OIyXOJIeH XKeJTyIOYHO-KUIIIeYHOTO TPaKTa:
TIpe/iBapHUTeIIbHBIN aHanm3. Cobpementas onkonoaust. 2021;23(2):314-318].
DOI: https://doi.org/10.26442/18151434.2021.2.200890

16. Dobrodeev AYu, Kostromitsky DN, Tarasova AS, et al. Short-term
outcomes of neoadjuvant chemotherapy in colorectal cancer patients with
isolated liver metastasis. Siberian journal of oncology. 2022;21(6):17-
24. [Ho6poneeB A.1O., Kocrpomunkwuit JI.H., TapacoBa A.C., u ap.
HemnocpencrBeHHbIe pe3ynbTaThl HEO0A[AbIOBAHTHOM XUMHOTEPAIUU Y
6OJILHBIX METACTaTUYECKUM KOJIOPEKTAIbHBIM PAaKOM C U30JIMPOBAaHHBIM
ropaxkeHueM redeHu. Cubupckuii oHkonoauueckuli scypHan. 2022;21(6):17-
24]. DOI: https://doi.org/10.21294/1814-4861-2022-21-6-17-24

www.innoscience.ru

51


http://www.innoscience.ru
https://doi.org/10.3322/caac.21601
https://doi.org/10.37469/0507-3758-2021-67-1-51-58
https://doi.org/10.17650/2686�9594�2021�11�1�42�59
https://www.ruproctology.com/index.php/jour/search?authors=%D0%90. AND %D0%A1%D0%B5%D0%B9%D0%B4%D0%B8%D0%BD%D0%BE%D0%B2%D0%B8%D1%87
https://www.ruproctology.com/index.php/jour/search?authors=%D0%A1. AND %D0%A1. AND %D0%93%D0%BE%D1%80%D0%B4%D0%B5%D0%B5%D0%B2
https://www.ruproctology.com/index.php/jour/search?authors=%D0%90. AND %D0%90. AND %D0%9C%D0%B0%D1%80%D0%BA%D0%BE%D0%B2%D0%B8%D1%87
https://doi.org/10.33878/2073-7556-2023-22-2-103-111
https://doi.org/10.17650/2686-9594-2020-10 -2-33-41
https://doi.org/10.17650/2686-9594-2020-10-1-11-19
https://doi.org/10.18027/2224-5057-2021-11-3s2-22
https://doi.org/10.1159/000371749
https://www.siboncoj.ru/index.php/jour/search?authors=%D0%90. AND %D0%AE. AND %D0%94%D0%BE%D0%B1%D1%80%D0%BE%D0%B4%D0%B5%D0%B5%D0%B2
https://www.siboncoj.ru/index.php/jour/search?authors=%D0%94. AND %D0%9D. AND %D0%9A%D0%BE%D1%81%D1%82%D1%80%D0%BE%D0%BC%D0%B8%D1%86%D0%BA%D0%B8%D0%B9
https://www.siboncoj.ru/index.php/jour/search?authors=%D0%A1. AND %D0%93. AND %D0%90%D1%84%D0%B0%D0%BD%D0%B0%D1%81%D1%8C%D0%B5%D0%B2
https://doi.org/10.21294/1814-4861-2023-22-2-160-167
https://doi.org/10.1016/j.amsu.2022.104018
https://doi.org/10.1016/j.soc.2017.05.007
https://doi.org/10.3390/diagnostics13122016
https://doi.org/10.26442/18151434.2021.2.200890
https://doi.org/10.21294/1814-4861-2022-21-6-17-24

