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ABSTRACT

Aim. To analyze the structure of deaths from sporadic metachronous primary multiple malignant neoplasms in
2017-2023 in a multidisciplinary inpatient facility.

Materials and methods. The study included 2,394 fatal cases of patients hospitalized in a multidisciplinary inpatient
facility for emergency medical care. In 2017-2023, 29 metachronous primary multiple malignant neoplasms were
identified, which was 1.3% of the total number of fatal outcomes and 11% of malignant neoplasms. The median
age of patients was 72.0 (69.0-82.0) years. We examined the protocols of pathological studies of autopsy material
of patients hospitalized in the inpatient facility of multidisciplinary clinics of Siberian State Medical University. In
patients with metachronous primary multiple malignant neoplasms, the nosological structure, stage of the process,
histological form of the neoplasm, the period between the diagnosis of the first and second malignant tumor, and
the immediate cause of death were analyzed. Statistical processing of the results was carried out using the Statistica
10.0 software package.

Results. The first tumor was most often caused by squamous cell skin cancer (21%) or invasive ductal carcinoma of
the breast (17.5%). The interval between the diagnosis of the first and second tumor was 72.0 (48.0-96.0) months.
All patients received definitive treatment for the first tumor without progression. The second metachronous tumors
were verified in an advanced stage in 72% of cases and caused the death of patients. Most often (17.5%) these were
diffuse gastric cancer.

Conclusion. Metachronous primary multiple malignant tumors can occur long after the first ones (about 6 years),
often in advanced forms (in this case, tumors verified exclusively postmortem — 69%), being the cause of death
of patients. The most common first tumors in sporadic metachronous primary multiple malignant neoplasms are
recurrent squamous cell skin cancer and ductal carcinoma of the mammary gland. The main target organ for the
development of oncopathology is the stomach.
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PE3IOME

ean. ITpoBecTH aHANU3 CTPYKTYPHI JICTAIbHBIX HCXOJOB OT CHOPAJUYECKUX METAXPOHHBIX IEPBHYHO-MHOXKE-
CTBEHHBIX 3JI0Ka4eCTBeHHBIX HOBooOpa3osanuii (IIM3HO) 3a mepuox ¢ 2017 mo 2023 r. Ha mpuMepe CTaloHapa
o0mero nmpogus.

MarepuaJibl 1 MeTOAbI. VccenoBanuch ciiyyan JeTaTbHBIX UCX010B 2 394 OONBHBIX, MOCTYNUBIINX B TOPSIJIKE
CKOpOIi IOMOIIX B cTarmoHap oomrero nmpodmis. B 2017-2023 rr. BeiseieHo 29 meraxponubix [IM3HO, uto co-
ctaBuio 1,3% oT o0rero uncia jgetalbHbIX UCX00B U 11% — OT 3710Ka4eCTBEHHBIX HOBOOOpa3oBaHuii. MeanaHa
BO3pacta 00JbHBIX cooTBeTcTBOBaia 72,0 (69,0-82,0) romam. M3yuyanuck mpoTOKOJIBI MATOJIOT0AHATOMHYECKUX
HCCIIETIOBAHUI ayTOMCHITHOTO MaTepralia MalueHTOB, MOCTYUBIINX B CTAIMOHAPHOE OT/ICIICHUE KIIMHUK OOIIEro
npopuist Cu6I'MYVY. B cnyuasix ¢ meraxpornsivu [IM3HO ananusupoBaiyics HO3010rHUeCKasi CTPYKTypa, CTaus
mpoiiecca, TUCTOIOTHYEeCKast popma HOBOOOpPA30BaHUS, CPOK MEKIY TUATHOCTUKOW MEPBOW U BTOPOW 370KaUe-
CTBCHHOU OIMYXOJIH, HETIOCPEICTBEHHAsI MpuUnHa cMepTh. CTaTHCTHUeCKass 00paboTKa pe3yIbTaToOB MPOBOANIACH
¢ MPUMEHECHUEM MakeTa mporpamm Statistica 10.0.

Pe3yasTatsl. [lepBast omyxosns Jarme OblIa MpeACTaBIeHa INIOCKOKIETOYHBIM pakoM Koxu (21%) uin nHBa3uB-
HOH ITPOTOKOBOH KapIIMHOMOIT MoTouHOM eness! (17,5%). BpeMeHHON TpoMekyTOK MexX Ty ANarHOCTHKOH mep-
BOH 1 BTOpOI omryxoiu coctaisit 72,0 (48,0-96,0) mec. Bee manmenTs! ObIUIH paiKaIbHO MPOJICYEHBI MO ITOBOJLY
HepBOif omyxoiu 6e3 mporpeccupoBanust. Bropbie MeTaxpoHHBIC OITyXO0JH B 72% ObLIN BepUHIPOBAHEI B 3aITy-
IIEHHON CTaJU¥ W SBJIUINCH NPUINHOM cMepTu GonbHEIX. Yame (17,5%) onn ObutH npencTaBiaeHs! AudQy3HbEIM
PaKoM >KeJry/IKa.

3axiouenne. Metaxpornusie [IM3HO MoryT BO3HHKATh yepe3 UINTEIbHBI BPEMEHHOH MPOMEXYTOK (OKOJIO
6 11eT) mocIe NepBhIX, YacTO B 3allyHICHHBIX (popMax (B JaHHOM HCCIICAOBAHUY MPEUMYIIECTBEHHO IIOCMEPTHO —
69%), ABIAACH MPUYMHON cMepTH OonbHBIX. Hambonee 4acTBIMH NEPBBIMH OIYXOJISIMH IPH CHOpPaJHYECKUX
MeTaxpoHHBIX [IM3HO sBASIOTCS MIIOCKOKJIECTOYHBIH paK KOKH H IIPOTOKOBAsT KapLUUHOMa MOJIOYHOM KeJe3bl,
a OCHOBHBIM OPTaHOM-MHIIEHBIO IJISI HOBTOPHOTO Pa3BUTHUSI OHKOMATOIOTHH — JKEITYHOK.

KnaroueBrbie ci1oBa: CIIOpaguvYeCKue, METaXPOHHBIC, NIEPBUIHO-MHOKECTBEHHBIC, 3JIOKa4YC€CTBECHHBIC HOB006p2130-
BaHUA

KondaukT mHTEpecoB. ABTOPHI 3asBJSIFOT 00 OTCYTCTBUHM KOH(IUKTA HHTEPECOB, CBSI3AHHBIX C MyOJIHKAIMCH
HACTOSIIEH CTAThH.
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INTRODUCTION

One of the relevant problems of modern oncology
is the steady increase in multiple primary malignant
neoplasms (MPMN). The prevalence of primary
multiple malignant tumors in the world ranges from
2 to 17% [1]. In 2015-2023 in Russia, the number
of MPMN diagnosed in the reporting year increased
from 39,195 to 77,433, the percentage of MPMN from
the number of newly diagnosed malignant neoplasms
is from 6.7 to 11.5%, and the MPMN rate per 100,000
people ranges from 26.8 to 52.8. As of the end of
2023, 288,345 patients who were under follow-up
monitoring had MPMN, which amounted to 6.9%
of the total number of patients registered in cancer
institutions [2].

MPMN may be hereditary and non-hereditary [3—
7]. Detection of genetic disorders possibly associated
with hereditary syndromes is an effective tool for
early diagnosis of MPMN and selection of optimal
treatment tactics [8]. However, about 70% of MPMN
are cases of sporadic metachronous malignant tumors
diagnosed after six or more months from the moment
of verification of the first neoplasm [8, 9]. The steady
increase in their number is explained by the improved
methods of early diagnosis and therapy of malignant
neoplasms and, as a consequence, an increase in the
survival rate of cancer patients, environmental and
biological factors, and an increase in the overall life
expectancy of the population [10-12]. However,
there is still no unified concept in understanding
the key mechanisms of development of sporadic
metachronous MPMN, and the nosological structure
and mortality from sporadic metachronous MPMN
are yet to be properly analyzed.

The study of clinical morphological and molecular
genetic structures with the aim of implementing these
principles, as well as the analysis of the structure of
fatal outcomes from sporadic metachronous MPMN
can become a platform for the development of a

system for early detection of the second tumor with
subsequent modern definitive treatment, which will
lead to an improvement in the quality of life, overall
survival increase and a decrease in mortality in patients
with widespread metachronous MPMN.

The aim of the study was to analyze the mortality
structure from sporadic metachronous multiple
primary malignant neoplasms in 2017-2023 using the
example of a multidisciplinary inpatient facility.

MATERIALS AND METHODS

The study included 2,394 fatal cases of patients
hospitalized for emergency care in multidisciplinary
inpatient facility of Tomsk in the period from
01.01.2017 to 31.12.2023, including 264 cases of
malignant neoplasms. We examined the protocols of
pathological studies of autopsy material. Histological
preparations stained with hematoxylin and eosin
were examined by light microscopy using an Axio
Lab.A1 microscope (Carl Zeiss, Germany). In cases
with metachronous MPMN, the following parameters
were analyzed the nosological structure, stage of
the process, histological form of the neoplasm, the
period between the diagnosis of the first and second
malignant tumor, and the immediate cause of death.

Statistical processing was carried out using the
Statistica 10.0 software package. Basic statistical
data and nonparametric criteria were used. The
frequency of detection of features was determined
by the descriptive statistics method. Comparison of
the frequency of detection of features was carried out
using the Student’s t-test. Differences were considered
statistically significant at p < 0.05.

The study complies with the standards of the
Declaration of Helsinki and was approved by an
independent Ethics Committee of Siberian State
Medical University of the Ministry of Healthcare
of the Russian Federation, protocol No. 5600 dated
23.10.2017.
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RESULTS

In 2017-2023, 29 sporadic metachronous MPMN
were identified, accounting for 1.3% of all deaths
and 11% of deaths from malignant neoplasms. The
median age of patients with MPMN was 72.0 (69.0-
82.0) years. The most common type was squamous
cell carcinoma of the skin (21.0%) or invasive ductal
breast cancer (17.5%). Other localizations were less
common (Table 1).

Table 1

Localization and Morphological Type of the First Tumors

of Deceased Patients with Multiple Primary Malignant
Neoplasms, n =29

End of table 2

L . Number of pa-

Localization and histotype of the second tumor tients abs. (%)
Skin, squamous cell carcinoma of moderate o
differentiation 13:5%)
Rectum, low grade adenocarcinoma 2 (6.5%)
L}ver, cholangiocarcinoma of the intrahepatic 1(3.5%)
bile ducts
Colon, moderately differentiated adenocarcinoma 2 (6.5%)
Prostate gland, acinar adenocarcinoma 2 (6.5%)
Uterine body, high grade serous carcinoma 3 (11%)
Oropharynx, low grade squamous cell carcinoma 1(3.5%)
Ovary, high grade serous carcinoma 2 (6.5%)

Combinations of the first and second tumors were

Localization and histotype of the | ¢ o patients abs. (%) varied. Of the 29 cases of metachronous MPMN
first tumor . . o . .

- . examined, 27 different combinations were identified.
Skin, squamous cell carcinoma of 6 (21.0%), p, , 5 1o = 0.017, .
moderate differentiation Peori= 0.047 Only two sequences occurred more than once: skin —

.=0.
9 stomach and mammary gland — ovary (Table 3).
Breast, invasive ductal carcinoma 3 (17'E %), ye Ty ( )
Piy 1017_0'037 Table 3
St h, moderately differentiated
. dzrt?:ccar’crirllgnza cly diflerentiate 1(3.5%) Combinations of Localization of the First and Second Tumors
Thvroid gland i 1 3.5% in Deceased Patients with Multiple Primary Malignant

yroid gland, papi a.ry canc.er (3.5%) Neoplasms, n = 29
Rectum, n}oderately differentiated 1(3.5%) Combinations of localization of the first Number of patients
adenocarcinoma

- and second tumor abs. (%)
{:;Zflt(?zzriliil(l)(ri;l:cmar 4 (14%) Skin — mammary gland 1 (3.5 %)
- - - Mammary gland — mammary gland 1 (3.5 %)
Lung, invasive adenocarcinoma 3 (10.5%)
Colon, moderately differentiated Stomach — lung 13.5%)
> y 2 (6.5%) Thyroid gland — stomach 1 (3.5 %)
adenocarcinoma -
Kidney, clear cell renal cell o Mammary glanc.l — bancreas 1 3.5 %)
carcinoma 2(6.5%) Rectum — thyroid gland 1(3.5%)
Uterine body, endometrioid 1 (3.5% Skin — skin 13.5%)
adenocarcinoma (3:5%) Prostate gland - rectum 1(3.5 %)
Bladder, high-grade urothelial 2 (6%) Prostate gland — liver 1(3.5%)
carcinoma o Skin — colon 1 (3.5 %)
Salivary glands, adenoid cystic 1 (3.5%) Lung — prostate gland 1 (3.5 %)
cancer e Colon — prostate gland 1(3.5%)
Total 29 (100%) Lung — uterine body 1 (3.5 %)
Skin — stomach 2 (6.25%)
Note. Here and in Tables 2, 3: abs. — absolute number. Lung — colon 13.5%)
Sigmoid colon — uterine body 1 (3.5 %)
. . Right kidney — lun 1(3.5%
Diffuse gastric cancer was most often detected as = e ( P 0)
; o Prostate gland — stomach 1 (3.5 %)
the second tumor in metachronous MPMN (17.5%) Kidneys — oropharynx 135 %)
(Table 2). Uterine body — mammary gland 1 (3.5 %)
Table 2 Bladder — rectum 1 (3.5 %)
Localization and Morphological Type of the Second Tumor Salivary gland — pancreas 1(3.5 %)
in Deceased Patients with Multiple Primary Malignant Mammary gland — ovary 2 (6.25%)
Neoplasms, n =29 The prostate gland — lung 1(3.5 %)
Mammary gland — uterine bod 1 (3.5 %)
. . Number of pa- 1y e Y
Localization and histotype of the second tumor tients abs. (%) Bladder — stomach 1(3.5%)
Breast, invasive lobular carcinoma 3 (11%) Skin — lung 1(3.5%)
Lung, small cell carcinoma 4 (14%)
. 5(17.5%) The period between diagnosis of the first and second
Stomach, diffuse cancer ~0.031 .
Psgsn= Y tumors was 72.0 (48-96) months (approximately 6
1 0, . . .o, .
Pancreas, low grade ductal adenocarcinoma 2(6.5%) years). All patients received definitive treatment for
Thyroid gland, papillary cancer 1 (3.5 %)

the first tumor, and no progression was observed.
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The second tumor was first detected when patients
were admitted to the emergency care unit in a
serious condition, often met the T4 criterion (48%)
and was accompanied by distant metastases (72%)
(Fig. 1). In 69% of cases, sporadic metachronous
MPMN were histologically verified only postmortem.
Certain difficulties arose when patients had a second

35

30

(86%)

25

(a5 145%) (48%)

17%1 14%
5 {7%} {
0

M First tumor

Cayuanu, abc.
[ury
o

(metachronous) tumor in the liver or lung. It was
possible to differentiate it from possible progression
of the first tumor with distant metastases to the lung
or liver using conventional light microscopy on
preparations stained with hematoxylin and eosin
due to the different histotypes of the first and second
tumors.

(100%)

(72%)
(45%)
(24%) a7 [ (28%
(?%}I 1) {?%i I
o N = ’
N1 N2 N3 MO M1

W Second tumor

Fig. 1. TNM criteria for the first and second tumor in primary multiple malignant neoplasms, n = 29

In other cases, immunohistochemical examination
would be necessary to differentiate between metastatic
lesions and MPMN. A study of the localization of
second tumor distant metastases showed that isolated
massive metastatic lesions of the liver were observed
more often (39%), isolated massive metastatic lesions

Liver, bones

Liver, bones, adrenal glands, lungs

=1

—

Brain, liver, bones, adrenal glands, kidneys
Bones mmm

Lungs, liver, heart S

Brain

Adrenal glands, kidneys s

of the lungs were observed less often (20%), and
even less often — of the brain (4.5%), bones (4.5%)
or generalized lesions with the involvement of
several organs in the metastatic process in various
combinations: lungs and liver (9.5%) and other variants
of multiple metastasis — one case each (4.5%) (Fig. 2).

4.5%
4.5%
4.5%
4.5%
4.5%
4.5%

Lungs, liver I 9 5%

Lungs I 2 0%

*Liver I 309

Fig. 2. Localization of distant metastases in primary multiple malignant neoplasms, n = 21:

Cases (a.n)

=0.003, p,=0.011
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In metachronous MPMN, the most common
causes of death are acute liver failure associated
with massive metastatic liver disease (31%), acute
terminal failure due to massive metastatic lung
disease (21%), and peritonitis complicated by
mechanical failure due to tumor stenosis (18%). In

Acute liver and kidney failure pu——u 3%
Brain edema and dislocation g 30/
Acute renal failure 39

Hemorrhagic shock

Acute liver and respiratory failure

***Peritonitis

I /)
ST REREETSERENEN 149,

addition, in some cases, the following signs of death
were diagnosed: a combination of acute liver and
left ventricular failure (21%); acute renal failure;
edema and dislocation of the brain; a combination
of acute liver and renal failure; hemorrhagic
shock (Fig. 3).

R e e e T 18%

** Acute respiratory failure GG 2 1%

T Acute liver failure TR e 0 1%

4 5 6 7 8 9 10

Fig 3. Causes of death in primary multiple malignant neoplasms, n =29: * p . = 0.002, p,=0.009; ** p, . =0.017; *** p, . = 0.031

DISCUSSION

The problem of multiple neoplasm development is
comprehensive and highly complicated. The literature
mainly describes cases of multiple neoplasms of
certain localizations [13, 14]. Issues of studying
the multiple neoplasm development patterns in the
population aspect are becoming more and more
relevant. In addition to the accumulated hereditary
burden, risk factors of the urbanized environment,
habitual intoxications (alcohol, smoking), radio-
chemotherapy of the first neoplasms, the increase in
the incidence of multiple neoplasms is associated with
the improvement of medical and diagnostic care, in
particular oncological [6], which contributes to an
increase in the life expectancy of cancer patients,
and, consequently, the risk of tumor recurrence. The
incidence of multiple neoplasms, in addition to the
territorial features of the diversity of oncopathology, is
affected by the quality of diagnostics and monitoring
of oncopathology in the region [2].

This study, in which cases of fatal outcomes
of patients hospitalized for emergency care were
examined, demonstrates the problems of cancer
patient follow-up: in 72% of cases, the second tumor

was diagnosed in an advanced form with distant
metastases, in 69% — postmortem. The high level of
neglect [2] is alarming in the case of a newly diagnosed
cancer and twice as alarming in the case of recurrent
tumors. Under the existing federal rules for lifelong
follow-up monitoring at special medical facilities with
at least annual medical checkup of cancer patients,
the detection of recurrent malignant tumors in an
advanced form should be an exception.

The analysis showed that in the absence of
topomorphological associations in most cases of
MPMN, squamous cell skin cancer and ductal breast
cancer should be considered as the most common
first malignant neoplasm. Skin cancer was associated
with the development of metachronous tumors of the
mammary gland, skin, colon, lung and in two cases
— stomach; breast cancer was associated with the
development of tumors of the other mammary gland,
pancreas, ovary and tumor of the uterine body.

This finding is close to the conclusions of some
authors [5] based on follow-up examinations of
patients who received definitive treatment, indicating
the organs in which metachronous tumors most often
occur: in skin cancer, these are the mammary gland,
body of the uterus, stomach, and colon; in breast
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cancer, these are the second mammary gland, body of
the uterus, stomach, skin, and ovaries. The literature
data [5] also correspond to the obtained data on the
more frequent metachronous stage of malignant
tumor in the stomach (17.5%). This circumstance
identifies the importance studying gastric cancer as
the second tumor in sporadic metachronous MPMN:
its associative connections with certain cancer types.

The question of the approximate time frame for
the development of the second tumor depending on
the topomorphological characteristics of the first
tumor and other risk factors remains open. In our
study, it is about 6 years, but it is worth considering
the manifestation of these events in an advanced form
with multiple, mainly distant metastases.

CONCLUSION

Metachronous primary multiple malignant tumors
can occur after a long period of time (about 6 years)
after the first ones, often in advanced forms (in this
study, they were diagnosed mainly postmortem —
69%), causing the death of patients. The most common
first tumors in sporadic metachronous MPMN are
squamous cell skin cancer and ductal breast cancer,
and the main target organ for cancer relapse is the
stomach.

It seems relevant to continue research into the
patterns of MPMN development with the search for
solutions aimed at developing methods for predicting
second malignant tumors based on a combination
of clinical, morphological and molecular genetic
factors, as well as a monitoring system for this group
of patients to early diagnose the second tumor and
increase the effectiveness of antitumor treatment.
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