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ABSTRACT

BACKGROUND: Primary multiplicity of malignant tumors of the female reproductive system is the least studied area of
clinical oncology. In addition, the steady rise in the number of patients and various localizations of polyneoplasia with lesions
of the female reproductive organs necessitate a detailed study of this problem.

AIM: This study aimed to determine the incidence and risk factors and describe the clinical aspects of polyneoplasia of the
female reproductive system for 2010-2021 in women seen at the Medical and Rehabilitation Center of the Ministry of Health of
Russia, Moscow, and the University Clinical Hospital No. 4 of the I.M. Sechenov First Moscow State Medical University.

MATERIALS AND METHODS: We conducted a retrospective analysis of the case records of 147 patients with a confirmed
diagnosis of polyneoplasia of the female reproductive system for 2010-2021, which accounted for 3.6% of all newly diagnosed
neoplasms of the female reproductive system in the above medical institutions. Moreover, a continuous sampling method was
used.

RESULTS: Breast cancer was the most frequent first tumor, combined with cancer of the contralateral breast in
27 (42.1%) patients, cancer of the uterine body in 4 (6.25%) patients, ovarian cancer in 4 (6.25%) patients, colon cancer in
4 (6.25%) patients, and thyroid cancer in 1 (1.5%) patient. Cancer of the uterine body was combined with breast cancer in
10 (35.7%) patients, ovarian cancer in 2 (7.1%) patients, thyroid cancer in 2 (7.1%) patients, and colon cancer in 3 (11.1%) pa-
tients. Endometrioid adenocarcinoma, pathogenic variant | was determined in 20 (71.4%) cases according to the histological
structure. Thyroid cancer was detected in 7 (5.6%) cases; in all cases, it developed metachronously, and it was combined as the
initial tumor with breast cancer in 1 (14.3%) case, uterine body cancer in 2 (28.5%) cases, and ovarian cancer in 1 (14.3%) case.
As the second tumor, it was also combined with uterine body cancer in 2 (28.5%) cases and ovarian cancer in 1 (14.3%) case.
The risk factors assessment led to the identification of several factors that are common in patients with hormone-dependent
forms of primary multiple cancer, including obesity, diabetes mellitus, irregular menstrual cycle, history of proliferative dise-
ases of the mammary glands, intake of thyroid drugs, uterine hyperplastic processes, and hypothyroidism.

CONCLUSIONS: Understanding the different aspects of the development and course of hormone-dependent polyneoplasia
of the female reproductive system will help in developing approaches for follow-up monitoring of women who have been
treated for a primary tumor and are at risk of developing a subsequent tumor of hormone-dependent organs, to prevent the
recurrence of the disease and predict the subsequent tumor and ensure its timely detection.

Keywords: primary multiple cancer; mammary cancer; endometrial cancer; ovarian cancer; thyroid cancer; hormone-
dependent polyneoplasia.
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AHHOTALMA

BeepeHue. [epBUyHas MHOXKECTBEHHOCTb 3/OKAYECTBEHHbIX OMyXOEN OpraHOB KEHCKOW PenpoAyKTUBHOW CUCTEMBbI
npeacTaBnseT cobon HauMeHee U3y4eHHyo 061aCTb KITMHUYECKOM OHKONOTMU. BMecTe ¢ TeM HeyKIOHHBIN pocT uncna 6osb-
HbIX, Pa3NMyHbIe BapUaHTbl JIOKaNM3auUuiA MOJIMHEONIA3ui C MOPaXKEHWEM XEHCKUX PENpOLYKTUBHBIX OpraHoB 0bycnoBnm-
BaloT He0bX0AMMOCTb [LeTaNbHOro M3Y4eHUs AaHHOI Npobnembl.

Llenb paboTbl — U3y4nTb YACTOTY, NPOaHaNM3MpoBaTh PaKTOPbl PUCKA U KIIMHUYECKME 0CODEHHOCTV NOSMHEONNA3MIA Op-
TaHOB JEHCKOI penpoayKTuBHoii cuctembl 3a 2010-2021 rofbl y KeHLMH, NpoxoamBLLMX obcnenoBaHue v nedenne B HMALL,
«Jle4ebHo-peabunuTaumMoHHbIN LeHTp» MuH3gpaBa Poccum, MockBa, M YHMBEPCUTETCKONM KAMHMYecKoW bombHuue N2 4
MepBoro MockoBCKOro rocyfapcTBEHHOr0 MeAMUMHCKOro yHuBepcuteTa M. U.M. CeueHoBa.

Marepuanbl n MeTogbl. MeTo10M CNNOLLHOW BbIDOPKM NPOBELEH PETPOCMEKTUBHDIA aHanM3 UCTopuiA bonesnun 147 naum-
€HTOK C BepuMLMPOBaHHBIM ANarHO30M MOSIMHEON 1Ia3Mn OPraHOB XEHCKO penpoayKTuBHOW cucTeMbl 3a 2010-2021 rogpl,
yto cocTaBuno 3,6% Bcex BrepBble BepUPUUMPOBAHHLIX HOBOOOPA30BaHWU OpraHOB MEHCKOW PEMPOLYKTUBHOM CUCTEMbI
B YKa3aHHbIX BhbILLE IEYEOHBIX YUPEXAEHMSAX.

PesynbraTbl. Pak Mo1ouHOM enesbl Yalle bbi NepBor ONYX0/blo W COYETANCS C PaKOM BTOPOI MOJIOYHOW JKenesbl
y 27 (42,1%) naumeHTOK, C pakoM Tena MaTky Y 4 (6,25%), pakoM smuHuKoB Y 4 (6,25%), pakoM TONCTOM KULWKK Y 4 (6,25%)
U paKoM LumToBuaHoW xenesbl Y 1 (1,5%) naumeHTku. Pak Tena MaTkM yallie cOYeTancsi C pakoM MOJIOYHOMN Kenesbl —
y 10 (35,7%) naumeHTOK, C pakoM au4HUKOB B 2 (7,1%) cnyyasx, KaK M ¢ pakoM LMTOBMAHOM Xenessl — 2 (7,1%) cny-
yas, a TakKe 3adukcupoBaHbl 3 (11,1%) cnyyas coyeTaHust € paKOM TONCTOW KULIKW. Tlo rMCTONOrMYECKOl CTpyKType
B 20 (71,4%) cnyyasix onpefensnin 3HAOMETPUOMOHYIO afeHOKApLMHOMY, NaTOreHeTMYeCKUn BapuaHT |. Pak wuToBugHOM
xenesbl 06HapyeH B 7 (5,6%) cnyyasx, BO BCEX Cily4asx pa3BuBaCs MeTaxpoHHO, COYETancs Kak nepeas onyxonb C pa-
KoM MosiouHou xene3bl B 1 (14,3%) cnyyae, pakoM Tena Matku B 2 (28,5%) criyyasx u pakoM smunmnkos B 1 (14,3%) cnyyae,
KaK BTOpas OMyXoJlb COYeTaNcs TaKke C paKoM Tenia MaTku B 2 (28,5%) cnyuasx v pakoM smunukoB B 1 (14,3%) cnydae.
OueHKa (aKTopoB puUcKa no3sonunia 0606wKTh pan dakTopos, Haubonee YacTo BCTPEYAIOLLMXCS Y NALMEHTOK C FOPMOHalb-
HO-3aBMCMMbIMM OpMaMW NEPBUYHO-MHOXKECTBEHHOIO paKa: 3TO OXMPEHWE, caxapHblii AuabeT, HeperynspHbI MeHCTpy-
anbHbIN UMKN, NponudepaTuBHble 3ab0NeBaHMA MONOYHBIX KENE3 B aHaMHe3e, NPUEM TUPEOUAHBIX NpenapaTos, runepnia-
CTUYeCKMe NpoLecchl MaTKy 1 TMNoTMPeos.

3akniouenue. [loHMMaHne ocobeHHOCTEN Pa3BUTUS U TEUYEHUS FOPMOHO3aBUCMMBIX MOJIMHEONIIA3Mii OpraHoOB MEHCKOM
PEenpoayKTUBHON CUCTEMBbI MO3BOSIUT BblpaboTaTh TaKTUKY OWUCMAHCEPHOr0 HabmioAeHUA JKEHLUMH, MPOLIeALIMX JIeYeHue
NePBMYHOI ONYXONM U HAaXOASALLMXCA B FPYNNe pUCcKa No pasBUTMIO BTOPO/ OMYXOiM FOPMOHO3aBUCUMBIX OPraHoB, C LieSbio
NpoUNaKTUKKU He TOJbKO peumauBa 3ab0NeBaHuUsA, HO U MPOrHO3MUPOBaHMUS, a TaKXKE CBOEBPEMEHHOMO BbISB/IEHUSA BTOPOM
OnyXosu.

KnioueBbie cnosa: I'IepBVI‘JHO—MHOH(ECTBEHHbIVI paK; pak MOJIOYHOI Kenesbl; PaK 3HAOMETPUA; pPaK AUYHUKOB; paK
LMTOBUAHON Kenesbl; FOPMOHO3aBUCUMbIE NOJIMHEON1IAa3UM.
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BACKGROUND

The problem of primary multiple malignant neoplasms
(primary multiple cancer, or PMC) is becoming increasingly
relevant globally because of a significant increase in the ef-
ficiency of treatment of the first neoplasm and, consequently,
an increase in life expectancy, use of high-resolution exam-
ination methods, and application of various treatment meth-
ods, such as chemotherapy and radiation therapy, which con-
tribute to the emergence of second tumors and improve the
quality of recording of these tumors in connection with the
creation of cancer registries [1]. Currently, according to offi-
cial data, PMC is considered a common oncological pathol-
ogy. In 2021, 58,217 primary multiple tumors were detected
for the first time in Russia, which accounted for 10.0% of all
newly diagnosed malignant neoplasms (for comparison, 9.5%
in 2020, 9.3% in 2019, and 5.4% in 2018) [2].

The term “polyneoplasia or primary multiple malignant
tumors” implies the presence in one patient of several in-
dependent malignant neoplasms, located in isolation and
not metastases [3]. According to observations, a diagnosis
of cancer increases the risk of developing a new malignant
tumor by 20% [3]. The description by Abu Ali Ibn Sina (Avi-
cenna) of a clinical case of bilateral lesions of the mammary
glands was considered the first case of PMC, and in 1973,
American doctor J. Pearson made the first description of a
patient with PMC of the breast and uterus. It was Avicenna
who first suggested that bilateral breast cancer (BC) could
be caused by tumors arising independently from each other
or metastasis. Over the past centuries, the study of PMC has
achieved certain results, from the routine description of the
development of several tumors in one patient to the study of
the most characteristic combinations of tumors, identifying
the causes and pathogenetic aspects of different variants of
polyneoplasia. In Russia, in accordance with the generally ac-
cepted criteria of N.N. Petrov [4], tumors that have undoubted
signs of malignancy, located in isolation, and the possibility
of metastasis of the same tumor are excluded are considered
primary multiple, i.e. the primacy of all tumor diseases in a
patient must be proven. According to the pathogenetic prin-
ciple, it is customary to distinguish the following:

1) hormone-related polyneoplasia (a combination of
breast and endometrial cancer caused by prolonged hyper-
estrogenism);

2) radiation-induced polyneoplasia (rectal cancer that de-
veloped after radiation treatment of cervical cancer;

3) virus-dependent polyneoplasia (squamous cell cancer
of the cervix, vulva, and vagina associated with infection with
the herpes virus);

4) alcohol/diet dependence, nicotine dependence, geneti-
cally determined, and some others.

An important aspect is the time of occurrence of several
tumors in one patient; therefore, according to the classification
of L.F. Zisman and G.D. Kirichenko (1978), polyneoplasias can
be metachronous, synchronous, metachronous—synchronous,
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and synchronous—metachronous polyneoplasias. Neoplasms
are considered synchronous if a second malignant neoplasm
is diagnosed <6 months after the detection of the first tu-
mor. Tumors diagnosed with a time interval of 6 months are
considered metachronous. Synchronous and metachronous
tumors are divided into multicentric multiple tumors in one
organ, systemic tumors and tumors of paired organs, and
nonsystemic multiple tumors of various organs [5].

The lack of data on primary multiple tumors in official
sources by nosological groups, steady increase in the inci-
dence of malignant polyneoplasia among women, and need
for timely diagnosis of new tumor foci have become the basis
for increased interest in this problem in oncology. In this re-
gard, this study aimed to analyze the incidence, risk factors,
and clinical characteristics of polyneoplasia of the female
reproductive system for 2010-2021.

MATERIALS AND METHODS

Using a continuous sampling method, this study was
a retrospective analysis of the medical records of 147 fe-
male patients with a verified diagnosis of polyneoplasia of
the female reproductive system organs, who were treated
at the National Medical Research Center “Treatment and Re-
habilitation Center” of the Ministry of Health of Russia and
the University Clinical Hospital No. 4 of the I.M. Sechenov
First Moscow State Medical University for 2010-2021. This
number accounted for 3.6% (147/4016) of all newly verified
neoplasms of the female reproductive system. The study in-
cluded data from female patients with two or more verified
tumors and one of them was located in the organs of the
female reproductive system. When processing the material,
the sequence of tumor occurrence was established according
to the classification of I.F. Zisman and G.D. Kirichenko (1978).

The incidence of PMC of the female reproductive system
organs was distributed with the PMC of the breast of 2.2%
(64/2942); PMC rates of the endometrium, ovaries, and uter-
ine cervix were 6% (28/473), 5.7% (19/348), and 2.6% (5/193),
respectively.

This study was performed as part of a dissertation and
was approved by the local ethics committee of the .M. Sech-
enov First Moscow State Medical University (extract from
the LEC protocol dated 02/11/2021, No. 03-21). All study
participants signed the necessary documents and provided
voluntary informed consent to participate in the study and
publish the data obtained.

RESULTS

The results of the data from female patients with PMC
of the female reproductive system are presented in Table 1.

Among 147 cases of PMC, metachronous tumors pre-
dominated (n=101, or 68.7%), and synchronous tumors were
identified in 46 (31.3%) cases. The average age of the pa-
tients at the time of diagnosis was 62 years.
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Table 1. Distribution of primary multiple malignant tumors by organ
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Total number

Localization of the second tumor, n

Localization

of the first tumor | " [’)132;/80;18, Magrg:g i Ult;ﬂ;e Ovaries Uct:r';i?; in%:;%ﬁ e Tgrar:cild Skin | Kidneys |Bladder | Vulva
Mammary gland 64 (100) 27 4 4 - 4 - - 1 1 -
Uterine body 28 (100) 10 - 2 - 3 2 - 1 1 -
Ovaries 19 (100) 5 3 - - 1 1 - - - _
Uterine cervix 5(100) 1 1 - - 1 - - - - 1
Vulva 3 (100) - - - 1 - - - - - _
Large intestine 16 (100) 3 2 1 - - - - - - 1
Thyroid gland 7 (100) 1 2 1 - - - - - — _
Skin 3(100) 2 - 1 - - - - - - -
Lungs 2 (100) 1 1 - - - - - - - _

According to the data presented, bilateral BC and BC in
combination with uterine body cancer (UBC) represented the
largest share among polyneoplasias. BC was more often
the first tumor and was combined with cancer of the other
mammary gland in 27 (42.1%) cases, with uterine cancer in
4 (6.25%), ovarian cancer (OC) in 4 (6.25%), colon cancer (CC)
in &4 (6.25%), and thyroid cancer (TC) in 1 (1.5%). The average
interval for the occurrence of a second tumor with metachro-
nous development was 12 years. Compared with CC, UBC,
0C, and TC also developed more often as first tumors.

0C with metachronous development was combined with
BC in 5 (26.3%) of the 19 cases and with uterine cancer in
3 (16.2%). A metachronous combination with TC was noted
in 2 (10.5%) women. The average interval for the occurrence
of a second tumor with metachronous development was
7 years.

Uterine cancer was more often combined with BC in
10 (35.7%) cases, with OC in 2 (7.1%) cases, and with TC in
2 (7.1%) cases. Another 3 (11.1%) cases were recorded along
with CC. The average interval for the occurrence of a second
tumor with metachronous development was 10 years. Simul-
taneously, uterine cancer was combined with OC in 1 (3.6%)
patient and BC in 2 (7.1%) patients. According to the histo-
logical structure, endometrioid adenocarcinoma, pathogenet-
ic variant | of high and moderate degrees of differentiation,
was identified in 20 (71.4%) patients, and only in 8 (28.5%)
women, uterine cancer corresponded to pathogenetic vari-
ant Il (Table 2).

Table 2. Combination of pathogenetic types of uterine body cancer w

Few polyneoplasia cases were recorded with cancer lo-
calized in the cervix and vulva (n=5 (3.4%) and 3 (2%), re-
spectively). As part of polyneoplasia, cervical cancer was
more often the first tumor (n=4, or 80%), was synchronously
combined with uterine cancer in 1 (20%) case, and metachro-
nously combined with BC, CC, and vulvar cancer in 1 (20%)
each case. According to the histological structure, cervical
cancer in all cases was represented by squamous cell non-
keratinizing cancer associated with human papillomavirus
(HPV). The average interval for the occurrence of a second
tumor with metachronous development was 8 years.

In contrast to the above localizations, vulvar cancer was
more often a second tumor (in 2, or 67% cases), and in all
cases, it was metachronously combined with cervical cancer
(in 2, or 67% cases) and CC (in 1, or 33.3%). The histological
structure was consistent with that of squamous cell carci-
noma.

Considering the important influence of the thyroid gland
on the reproductive function of women, TC had characteristics
as part of polyneoplasia. According to our study, TC was reg-
istered in 7 (5.6%) cases; in all cases, it developed metachro-
nously and was the first tumor combined with BC in 1 (14.3%)
case, uterine cancer in 2 (28.5%), and OC in 1 (14.3%). As a
second tumor, it was also combined with uterine cancer in
2 (28.5%) cases and OC in 1 (14.3%). The average interval for
the occurrence of a second tumor with metachronous devel-
opment was 7 years. The histological structure was consis-
tent with papillary and follicular carcinomas.

ith breast and ovarian cancer in the composition of polyneoplasias

; Number of patients
of z?;ti‘:\%egggg ?g:li er ” Breast cancer (carcinoma) Ovarian cancer (carcinoma)
n 0
Type | 356 75.2 11 4
Type |l 117 24.7 3 1
Total 473 100% 14 5
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Table 3. Risk factors for polyineoplasia in the female reproductive organs

Risk factors
b | @ :’E.” » o o w'EE - ‘EB
Localizationof | B | £ | 5| | =| oS |2 | 22| B 2ZE 3| 8 g fgﬂ §5 =g
polyneo-plasias,n | o | £ | S| E|E| SE2 | 8| 88 |S|8B0E| 8| T| 3| 258|285 =T
(%) 12| &|2|5| 52| g| 55 |5|c8E 5|5|2|Bo5 |88 55
R|s| &3 || 52 2|28 |5|888| |8 2288 80| ¢k
S| 3 S | B 2|TeS| 5|8 |0|"EFEs |22
BC and BC, 1M1 8 25 19 2 7 5 7 4 - 4 1 6 4 3
n =27 (100%)
BC and UBC, 3 9 13 10 1 3 5 4 3 4 - 5 - 3 3 1
n =14 (100%)
BC and 0OC, 6 1 9 7 - 3 - 2 2 4 - 3 - 1 2 2
n=19(100%)
BC and CC, 2 4 7 71 - 1 1 1 3 2 - 1 3 2 1 -
n=17(100%)
BC and TC, - 1 1 1 - 1 - 1 1 - - - - 1 -
n=1(100%)
UBC and OC, 2 1 4 2 1 2 - - 2 2 - 2 - 1 1 2
n="5(100%)
UBC and CC, 1 2 5 4 - - - 1 1 2 - -1 1 2 -
n="5(100%)
UBC and TC, 1 2 3 3 1 2 1 - 2 3 - 2 - 3 3 2
n=4(100%)
0C and TC, 1T - 2 1 - 2 - 2 1 2 -1 - 1 1 -
n=2(100%)
0C and CC, 1 1 2 2 - 1 - - - 2 - 1 1 - - 1

n =2 (100%)

Note. BC, breast cancer; BMI, body mass index; CC, colon cancer; COCs, combined oral contraceptives; MHT, menopausal hormone
therapy; OC, ovarian cancer; TC, thyroid cancer; UBC, uterine body cancer.

Considering the polyetiological nature of polyneoplasias,
studying the risk factors for polyneoplasia of female repro-
ductive organs according to their location was considered
important; the results are presented in Table 3. In this study,
many cases of polyneoplasia with damage to female repro-
ductive organs are associated with metabolic disorders, ir-
regular menstrual cycles, and previous proliferative process-
es in organs affected by cancer. However, the small sample
of cases only suggests a possible relationship.

DISCUSSION

In the analysis of various combinations of polyneoplasia
of the organs of the female reproductive system, 51.7% of
them were classified as hormone-dependent, which is of the
greatest clinical interest. Hormone-dependent polyneoplasia
is considered a polyetiological problem primarily because it
is based on metabolic disorders with hyperestrogenism and
the state of chronic anovulation. Researchers stated that

DOl https://doiorg/1017816/2313-8726-2023-10-1-25-37

estrogens have a genotoxic effect, which enhances prolif-
erative activity in the tissues of the mammary gland, uterus,
ovaries, and colon.

As the incidence of BC increases, the incidence of BC as-
sociated with malignant neoplasms of other organs also in-
creases. BC and OC are genetically determined and associa-
ted with BRCAT and BRCAZ mutations. The lifetime risk for
women with BRCAT mutations is approximately 72% for BC
(95% confidence interval (Cl) 65-79%) and 44% for OC (95%
Cl 36-53%). Corresponding estimates for BRCA2 are 69%
(95% CI 61-77%) and 17% (95% CI 11-25%) [6]. However,
synchronous or metachronous BC and OC tumors have also
been verified in the absence of mutations in these genes,
which suggests the development of polyneoplasia in response
to simultaneous exposure to hormones and carcinogens [7].
To explain the presence of multiple similar cancers in female
genital organs, the theory of the “secondary Miiller system”
was proposed [8]. According to this theory, the epithelium of
the cervix, fallopian tubes, ovaries, and peritoneal surfaces
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respond simultaneously to a carcinogenic stimulus [8]. Risk
factors in this case were hyperestrogenic conditions such as
obesity, perimenopause, chronic anovulation, polycystic ova-
ry syndrome, estrogen-producing ovarian tumors, and un-
controlled estrogen replacement therapy [9]. This suggests
that hormonal estrogenic effects may be responsible for the
development of these concurrent cancers [9]. However, most
studies analyzed a small number of patients; therefore, these
predictors of tumor development and recurrence have not yet
been clearly established [9]. According to T.N. Popova (2002),
obesity is registered in 66.3% of patients with malignant neo-
plasms of the female reproductive system, that is, excess
weight up to 10 kg is noted in 24.2% of women, up to 20 kg in
25.8%, and excess weight >20 kg in 33% of the patients. Vas-
cular pathology, which accompanies obesity, was detected in
64.8% of the patients, and type 2 diabetes mellitus was noted
in 17.7% of women with cancer of the female reproductive
organs. According to S.Ya. Maksimov, in patients with BC, the
relative risk (RRs) of uterine cancer were 9.0, 2.4, 2.2, and
3.6inyears 1,5, 10, and 15, respectively [10].

The greatest pathogenetic similarity in the syndrome of
hormone-dependent primary multiple tumors was noted for
BC and UBC. Among 2,157 patients with uterine cancer, poly-
neoplasia was verified in 297 (13.8%) cases, and BC ranked
first (32.3% in relation to PMC) [10]. According to S.Ya. Mak-
simov, in patients with UBC, the RRs of BC were 13.6, 5.3,
3.9, and 3.0 in years 1, 5, 10, and 15, respectively [10]. The
researchers suggested that in patients with both BC and UBC,
the risk of a second tumor is implemented to a greater ex-
tent in year 1, i.e. due to synchronous polyneoplasia. In these
patients, typical severe reproductive and metabolic disorders
were identified. Moreover, the predominance of hormone-de-
pendent type | UBC (according to Ya.V. Bokhman's classi-
fication) and adrenal and involution types of BC (according
to V.F. Semiglazov’s classification) was noted [10]. Similar
characteristics of uterine cancer as part of polyneoplasia
were noted in the study by S.A. Bekhterova et al. (2018),
who reported that PMC of the endometrium more often pro-
gressed metachronously according to pathogenetic variant |,
was the first tumor, and was more often combined with hor-
mone-dependent tumors of other localizations, OC and BC, in
both synchronous and metachronous development [11]. The
results of previously published studies are also consistent
with the results of our study.

Diagnosis of polyneoplasia with OC is a difficult task be-
cause the tumor is asymptomatic for quite a long time and
is often (up to 70% of cases) detected at stages Ill and IV.
Therefore, among polyneoplasias, OC is more often detected
as a synchronous or second tumor. Synchronous primary en-
dometrial and OC is considered the most common combina-
tion [12]. This is confirmed by studies conducted by Russian
authors. In their work, P.Z. Koutalia et al. [13] reported that
in polyneoplasia, OC was most often combined with tumors
of the breast (n=102; 38.63%), uterine body (n=79; 30%), co-
lon (n=21; 7.81%), and cervix (n=19; 7.22%). In another large
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study, among 1992 patients with primary OC, polyneoplasia
was morphologically verified in 191 (9.6%) patients. Most
often, OC as part of polyneoplasia was combined with ad-
enocarcinomas of the endometrium (38.7%), breast (35.1%),
and colon (4.7%) [10]. S.A. Bekhterova et al. analyzed the
incidence and combinations of polyneoplasia of the female
reproductive system and showed that OC was most often
synchronously combined with UBC (n=40; 67.8%), BC (n=7;
11.86%), and cervical cancer (n=6; 10.16%) and rarely with
sigmoid CC (n=2; 3.38%). Metachronously, OC was more of-
ten combined with BC (n=18; 58.06%) and cervical cancer
(n=4; 12.9%) [14].

HPV is significant in the occurrence of squamous cell car-
cinoma of the cervix (cervical cancer). Cervical adenocarci-
noma represents a special histological variant; although both
morphological types of cervical cancer have common risk
factors, their contribution to pathogenesis is different. Thus,
in cervical adenocarcinoma, obesity and metabolic disorders
significantly contribute to pathogenesis compared with squa-
mous cell carcinoma. Risk factors for the development of
cervical adenocarcinoma include long-term (>10-12 years)
use of combined oral contraceptives [15].

The analysis of polyneoplasia of cervical adenocarcino-
ma revealed cases of metachronous combination with BC.
The incidence of metachronous cervical cancer ranges from
0.82% to 1.33% [16].

In patients with HPV, tamoxifen therapy increases the ex-
pression of high oncogenic HPV type 16 and 18 and oncopro-
teins E6 and E7 in cervical cancer cells [17]. R. Watrowski et
al. observed a case of the development of papillary serous
adenocarcinoma of the cervix following the intake of tamox-
ifen [18]. The development of endometrioid adenocarcinoma
of the cervix after 6 months of tamoxifen therapy for inva-
sive ductal carcinoma of the breast was also described by
Nalini Sharma et al. (2017) [19]. HPV infection also plays a
certain role in BC development, as reported in several stud-
ies [20-21]. E.M. Hennig et al. reported the presence of HPV
type 16 DNA in breast and cervical tissues of patients with BC
diagnosed with severe cervical intraepithelial neoplasia [21].
Although the routes of infection and transmission are not yet
known, there is a possibility of HPV infection spreading to
various organs and tissues with subsequent development of
carcinoma.

Each factor characterizing metabolic, genetic, and repro-
ductive disorders does not increase the risk of developing
multiple primary tumors. The combination of various disor-
ders in homeostasis creates a real risk for the development
of polyneoplasia in the female reproductive organs. Given
the small number of cases in our study, our results must
be confirmed in larger cohorts, with preferential prospective
follow-up.

Colon cancer

Many studies revealed that CC and cancer of the female
reproductive organs represent a common combination.
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However, researchers have reported that with the combina-
tion of CC and cancer of the female reproductive organs, we
should not suggest only the hormonal mechanism of tumor
development. Thus, according to the research by Yu.G. Payan-
idi et al., metachronous polyneoplasia of the uterine body and
colon; in 84.0% of cases, CC was detected, which developed
after UBC radiation therapy with an interval of >8 years. Mo-
lecular genetic studies have shown that congenital defects
in the DNA unpaired base repair system (MSHZ, MLH1, and
MSHé6) were noted in 37% of female patients with PMC of the
reproductive system and colon [22].

S.Ya. Maksimov suggested a pathogenetic polymorphism
of cancer arising in various parts of the colon. According to
the results, among the monitored 2,072 primary patients
with CC, multiple organ primary tumors were identified in
164 (7.9%) women [10]. In 89.1%, CC was associated with
adenocarcinomas of the uterus, ovaries, and breast. Meta-
bolic disorders were more common when uterine cancer and
BC was combined with colon carcinoma (81.8%). Moreover,
65.8% of its combinations accounted for the hormone-de-
pendent type of uterine cancer and only 34.2% accounted for
the autonomous type (p <0.05). In patients with rectal cancer
as a part of polyneoplasia, the ratios of | (hormone-depen-
dent) and Il (autonomous) types of UBC were 40% and 60%
(p <0.05), respectively.

Based on these results, the term “hormone-dependent”
could apply only to tumors of the middle intestine.

Thyroid cancer

The onset of thyroid dysfunction occurs during the fertile
period in women, leading to the disruption of menstrual func-
tion, folliculogenesis, and ovulation and is one of the main
causes of miscarriage and infertility [23]. These disorders
occur for several reasons. First, the reduced levels of triiodo-
thyronine (T,) and thyroxine (T,) lead to a decrease in the
production of sex steroid-binding globulin, resulting in an in-
crease in the level of free androgen fractions and the concen-
tration of 5a-dihydrotestosterone, a decrease in the secretion
of estradiol, and an increase in the production of luteinizing
hormone (LH), while the ratio of LH and follicle-stimulating
hormone is disrupted, which induces anovulation [24]. Sec-
ond, hypothyroidism is a common cause of secondary hyper-
prolactinemia because a decreased level of thyroid hormones
leads to excess production of thyrotropin-releasing hormone
(through a feedback mechanism), which causes an increase
in the secretion of both thyroid-stimulating hormone (TSH)
and prolactin [25].

Thyroid dysfunction leads to dyshormonal diseases of
the mammary glands and has an equally significant effect
on the proliferative, hyperplastic processes of the endome-
trium, for example, with the development of endometrial
cancer of pathogenetic variant | [26]. In relation to OC and
thyroid hormones, T, promotes the expression of inflamma-
tion-related genes, including cyclooxygenase-2 and matrix
metalloproteinase-9, both of which may play a key role in
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tumor invasion or angiogenesis [27]. In a preclinical study,
both T, and T, inhibited the transcription of genes involved
in tumor suppression, growth differentiation factor 15 (GDF-
15), insulin-like growth factor binding protein 6, cell cycle,
and p21 and p16 proteins, thereby affecting the proliferation
and survival of OC cells [28]. Excessive influence of thyroid
hormones on the ovaries can lead to increased prolifera-
tion and invasiveness of ovarian tumors, thereby affecting
the survival of patients with OC. Thyroid hormones regulate
nucleic acid synthesis in lymphoid cells. Hypothyroidism
can influence carcinogenesis through metabolic disorders,
leading to hypercholesteremia, inhibition of lipolysis, which
causes dysfunction of macrophages and cellular immunity,
and metabolic immunosuppression. Thus, assessing the in-
cidence and risk of TC along with polyneoplasias, which are
characterized by a tendency to increase frequency and a long
latent period, and by general stages of pathogenesis and risk
factors appears important.

The incidence of PMC affecting the thyroid gland ranges
from 5.4 to 20%, whereas many researchers note that in pri-
mary multiple malignant neoplasms along with TC, tumors
of the female reproductive system significantly predomi-
nate [29]. According to most studies, extrathyroid tumors in
patients with polyneoplasia are most often localized in the
mammary glands [29]. Currently, etiological factors such as
imbalance of thyroid hormones, iodine consumption patterns
in the tissues of the mammary glands and thyroid gland, folic
acid metabolism, imbalance of female sex hormones, and the
thoroughly studied problem of overweight and obesity are
being actively investigated.

The transmembrane protein sodium—iodine symporter
(NIS) is involved in the uptake of iodide in the follicular cells
of the thyroid gland and in the cells of the lactating mam-
mary gland [30]. lodine oxidation in the alveolar cells of the
mammary gland occurs with the participation of lactoper-
oxidase, which is similar in structure to peroxidase in the
thyroid gland. The NIS protein is predominantly expressed
in the intracellular space, whereas in lactating mammary
glands, NIS is located on the basolateral membrane [31].
Therefore, the researchers hypothesized that mislocalization
of the NIS protein could lead to a discrepancy between the
level of NIS expression and the noted radioactive iodine up-
take. More than 40 years ago, BC tissue was found to absorb
radioactive iodine; however, no absorption occurs in the cells
of the nonlactating mammary gland [32]. Results from a ret-
rospective single-center study in Portugal suggest that the
risk of developing a second primary cancer is increased after
radioiodine therapy, particularly at activity >200 mCi [33].

According to endocrinological studies, iodine deficiency
can stimulate the secretion of gonadotropins, leading to a
hyperestrogenic state, with relatively high production of es-
trone and estradiol and a relatively low ratio of estriol to
estrone and estradiol. This change in the endocrine condition
may increase the risk of BC [34]. However, excess iodide
intake is also unfavorable for BC development because it
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stimulates the transcriptional activity of estrogen receptor
alpha (ER-a) [35].

According to many authors, the highest risk of BC is reg-
istered in hyperthyroidism, particularly in female patients
with toxic nodular goiter [36]. Moreover, the risk of BC in-
creases with increasing blood levels of thyroxine (a marker
of the severity of hyperthyroidism) [37]. In addition, thyroxine
is a proliferative factor for BC cells in vitro and can stimu-
late nuclear estrogen receptor alpha-dependent proliferation
of BC cells bearing this receptor [38]. However, according
to one study, the risk of BC varied depending on the treat-
ment status of hyperthyroidism, with the risk of BC in female
patients receiving treatment for hyperthyroidism being 38%
higher than that in women without thyroid dysfunction [39].
Among postmenopausal women, the association between
T, and BC risk was also stronger in women who are obese
and had higher blood estrogen concentrations than in nor-
mal-weight women [40].

At present, the results of studying the effect of hypothy-
roidism on carcinogenesis cannot be called unambiguous
because this condition can contribute to carcinogenesis, and
growing tumors cause inhibition of thyroid function, which
promotes tumor transformation of the organ through a neg-
ative feedback mechanism. An assessment of the interaction
between hypothyroidism and BC shows opposite results; ac-
cording to most studies, no increase was noted in the risk of
developing BC with reduced thyroid function [41]. In a large
cohort of postmenopausal women, the reduction in BC risk
associated with hypothyroidism disappeared in women who
received menopausal hormone therapy (MHT) for any period.
Sh. Yuan et al. [42] revealed that high TSH levels and hy-
pothyroidism were associated with a decreased risk of BC
(mainly ER-positive tumors) and TC, whereas hyperthyroid-
ism and elevated free thyroxine levels were associated with
a higher risk of BC (mainly ER-positive tumors).

Certain results were obtained when studying the me-
tabolism of folates during carcinogenesis. T. Zara-Lopes et
al. revealed that changes in the methylenetetrahydrofolate
reductase (MTHFR) gene, which is involved in folate meta-
bolism (C677T), are significantly associated with an increased
incidence of TC and BC [43].

The relationship between obesity and an increased risk
of cancer has been known for many years; weight gain and
obesity cause approximately 20% of all malignant neo-
plasms, and BC and TC are no exceptions [44]. Although the
correlation between obesity and BC is quite known, the cor-
relation with TC is a less studied problem. H.Y. Shin et al.
conducted a large-scale case—control study and suggested
that middle-aged people who are prone to gaining excess
weight have a higher risk of developing papillary TC [45].
A study conducted in France also confirmed this hypothesis.
In a study by F. Clavel-Chapelon et al., a significant direct
relationship was identified between the risk of developing
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TC and BMI, particularly in women who gained weight from
menarche to adulthood [46].

According to the results of Russian researchers, endo-
metrial cancer and OC rank second and third, respectively, in
the structure of polyneoplasias with damage to the thyroid
gland [47, 48]. According to A.F. Romanchishen et al., TC was
combined with BC in 28.8% (30/104) of cases, endometrial
cancer in 18.3% (19/104), and OC in 13.5% (14/104) [47]. Con-
comitant endocrine metabolic disorders (obesity and type 2
diabetes mellitus), which represent undoubted risk factors
for carcinomas, occurred in more than half of the patients
with polyneoplasia of hormone-dependent organs [47]. The
metabolic status of women with polyneoplasia of these lo-
calizations was characterized by hyperlipidemia. The authors
concluded that the incidence of endometrial and ovarian car-
cinomas in patients with TC exceeds that in the population,
which is facilitated by a decrease in the level of thyroid hor-
mones [47]. Similar results were obtained by Z.A. Afanasyeva
et al, who reported that a combination of TC with mammary
gland carcinomas was established in 17 out of 73 (23.2%)
patients and that with endometrial carcinoma was registered
in 5 (6.8%) cases [29].

Several authors, when studying polyneoplasia with dam-
age to the thyroid gland, discovered an equally interesting
fact that in patients with polyneoplasia of the colon and rec-
tum, the risk of TC was significantly higher [48-49].

Therefore, normal thyroid gland activity can be a factor in
antitumor protection. Therefore thyroid hormone therapy is in-
creasingly used in complex treatments and prevention of car-
cinogenesis of the organs of the female reproductive system.

CONCLUSION

Thus, given the increasing incidence of detection of PMC,
particularly cancer of the female reproductive system organs,
and insufficient knowledge of the problem, further research in
this field becomes an extremely urgent task. The main aims
currently are prediction, timely diagnostics and treatment, and
prevention of the development of second tumors. What, first,
can be achieved by a detailed study of risk factors for the pos-
sible occurrence of tumors of other localizations, which will
enable the formation of risk groups for the development of
polyneoplasia, to establish the most typical localizations and
timing of the occurrence of second tumors? Timely detection of
a second tumor at an earlier stage determines further progno-
sis. Therefore, closer clinical monitoring of women from high-
risk groups for the development of polyneoplasia, integration
of available diagnostic tests, and correction of risk factors are
necessary regular activities throughout a woman'’s life. Dis-
pensary follow-up performed in this light should aim not only
at preventing disease relapse but also at early diagnosis of the
second tumor, which is most often localized in the organs of
the same system as the first tumor.
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JI0MOJITHUTE/IbHO

Bknap aBTopoB. Bce aBTOpbI BHEC/M CYLLLECTBEHHbIN BKaA B pas-
PaboTKy KOHLIENLMK, NpoBeEHE UCCeA0BaHMA 1 NOLATOTOBKY CTa-
TbM, MPOYN 1 OA0OPUAM DKHaNBHYI0 BEPCUMIO Mepes, NybanKaumen.
®uHaHcupoBaHMe. ABTOPbI 3aBNAKOT 00 OTCYTCTBMM BHELLUHErO
(MHAHCMPOBaHWA NPY NPOBEAEHWM UCCNeA0BaHMA.

KoHdnukT uMHTepecoB. ABTOpLI [EKNApUPYIOT OTCYTCTBME ABHBIX
¥ NOTeHUMaNbHbIX KOHQIMKTOB MHTEPECOB, CBA3aHHbIX C NMybnnKa-
LiMEeN HACTOALLIEN CTaTbK.

JITnyeckoe yTBepXKAeHMe. /ccnenoBaHMe BLINOMHANOCH B paMKax
AvccepTaLyoHHon pabotsl JT.A. KniokyHO 1 ero npoBeaeHme corna-
COBaHO C JIOKasbHbIM 3TUYECKMM KOMUTETOM [1epBoro MocKoBCKoro
rocyAapCTBEHHOO MeANLIMHCKOrO yHMBEpCcUTeTa MM. .M. CeyeHoBa
(BbinmcKa w3 npotokona J13K ot 11.02.2021 r. N° 03-21).
WndopmupoBaHHoe cornacue Ha nybnukaumio. Bce naumneHTKM,
y4aCTBOBaBLLUME B MCCNEA0BaHWM, NOANMCANM Heobxoanmble AOKY-
MEHTbI 0 [106POBOILHOM MHPOPMMPOBAHHOM COTMlacUM Ha yyacTne
B MCCNEA0BaHMM 1 NYBIMKALMIO UX MEAMLMHCKIX AaHHbIX.
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