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MODERN METHODS OF DIAGNOSIS OF MAMMARY TUMOR
AND TUMOR-LIKE LESIONS IN CATS

Abstract: The paper provides an overview of the classification and diagnosis of feline mammary tumors
(FMT) in cats. The clinical stage of neoplastic process is one of the driving prognostic factors. In accordance
with the WHO recommendations 1980, it is determined by the TNM system: the size of neoplasm, the state
of regional lymph nodes and the presence/absence of distant metastases.

The clinical stage of the disease is defined based on the obtained data during the examination, surgery
and study of the postoperative material (excised tumor, the edges of the resection and regional lymph nodes).

It was found that tumors larger than 3 cm have a significantly worse prognosis than tumors smaller than
3 cm.

The median survival with a tumor size of less than 3 cm is 1.75 times greater (21 months versus 12
months) than with a tumor size of more than 3 cm. The most significant morphological prognostic factor is
the histological type of malignant tumor and the histological gradation of tumor tissue. Among carcinomas,
the most invasive are micropapillary, solid and cribriform carcinomas, the most unaggressive is carcinoma
in situ.

Adverse prognostic factors of mammary cancer in cats are a high Ki67 index of proliferative activity,
hyperexpression of Her-2 epidermal growth factor, cyclooxygenase-2, absence or low level of expression of
receptors to estrogen and/or progesterone by tumor cells (less than 10%), as well as a high level of expression
by tumor cells of VEGF (vascular endothelial growth factor).

Key words: cats, mammary glands, pathology, feline mammary tumors (FMT), mammary cancer (MC),
diagnosis, prognostic factors

Introduction. The analysis of domestic and domestic and foreign literature on the diagnosis
foreign literature shows that feline mammary tumors and differential diagnostic procedure of tumor and
(FMTs) are the 3rd most common oncological tumor-like lesions of the mammary glands in cats.
pathology in cats. The incidence rate is significantly ~Materials on the impact of the clinical stage of the
influenced by gender, age, breed, ovarian status, neoplastic process, the histological type of tumor, the
application of progestin-based contraceptives [1]. histological gradation of tumor tissue, as well as the

FMTs represent a group of neoplasms that histochemical features of tumor cells on the curability
is heterogeneous in terms of tissue belonging, and outcome of invasive forms of mammary cancer
histological structure and biological behavior. were analyzed and summarized.

Malignant tumors occur most frequently and Research results. Diagnosis of mammary tumor
compose from 80 to 96% of all tumors and tumor- and tumor-like lesions is based on anamnesis data
like lesions of mammary glands. Mammary cancer (breed, sex and age, reproductive status, taking drugs
(MC) prevails, accounting for 91.4% of all cases with progestogenic and/or estrogenic properties,
of malignant tumors. Invasive mammary cancer is symptoms and duration of disease, etc.), the results
much more common than carcinoma in situ. Among of examination and palpation of the mammary gland
histological types of mammary cancer, cribriform, and regional lymph nodes, X-ray and ultrasound
solid, and tubulopapillary carcinomas prevail; examinations of the thoracic and abdominal organs,
mucinous, tubular, and papillary carcinomas are less cytological analysis of the punctate of the primary
common. node and enlarged lymph nodes, tissue smears from

Research methods. The work is of analytical the declared surface of the primary tumor; cytology of

nature. It is based on the study and analysis of pleural and/or peritoneal exudate (with hydrothorax
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and ascites, respectively). Postoperative histological
verification of tumor is mandatory, since the results
on the nature of the neoplastic process according to
biopsy data are often insufficient or erroneous [2].

Digital radiography (DR) and ultrasound
investigation (US) play a key role in the diagnosis
of metastatic lesions of the thoracic and abdominal
organs [3, 4]. The efficiency of visualization of
metastatic lesions depends on the magnitude of the
pathological process.

When the size of a metastatic tumor is 0.5-1
cm or less, the DR and US sensitivity is low [5].
Recently, computed tomography (CT) has been used
to visualize metastatic tumors in thoracic organs. CT
allows more clearly determination of the localization,
size, and shape of a secondary metastatic tumor, the
extent of its spread to the pleura, diaphragm, ribs,
blade or thoracic vertebrae [4].

Histopathological studies are the gold standard for
the diagnosis and differential diagnosis of mammary
tumors and tumor-like lesions [6, 7]. They make it
possible to define not only the tumor histotype, but
also to carry out the histological grading of carcinoma
invasive forms.

With no treatment, the survival rate of sick cats
with malignant mammary tumors is approximately
12 months [3, 7, 8, 9]. The death of animals is
mainly associated with the progressive growth
and destruction of the primary malignant tumor,
cancerous cachexia, metastases and/or concomitant
pathology [8]. The prognosis of the life of sick with
malignant mammary tumors is determined by many
factors, among which the tumor size and histotype,
the presence of regional and distant metastases, the
age and general health of the sick cat, the presence
and degree of curability of concomitant pathology.

The clinical stage of neoplastic process is one of
the driving prognostic factors. In accordance with
the WHO recommendations 1980, it is determined
by the TNM system: the size of neoplasm, the state
of regional lymph nodes and the presence/absence of
distant metastases (table 1).

The clinical stage of the disease is defined based
on the obtained data during the examination, surgery
and studies of the postoperative material (excised
tumor, the edges of the resection and regional lymph
nodes).

It was found that tumors larger than 3 cm have
a significantly worse prognosis than tumors smaller
than 3 cm.

The median of age in postoperative survival rate
with a tumor size of less than 3 cm is 1.75 times
greater (21 months versus 12 months) than with a
tumor size of more than 3 cm [12]. S.W. Millis et
al [13] report that when the tumor size is less than
2 cm, the median survival is 16 months, with a size
from 2 to 3 cm - 14 months, more than 3 ¢cm - 11
months. According to other sources [8], regardless
of the volume of surgical intervention, the median of
age with a tumor volume (adenocarcinoma) from 1

cm?® to 8 cm?® is 54 months, from 9 cm? to 27 cm?
- 24 months, more than 28 cm?® - only 6 months. A
significant worsening of the survival rate of sick cats
with an increase in tumor size was also traced in the
works of a number of other authors. [9, 14, 15].

The presence of metastases in regional lymph
nodes is an aggravating prognostic factor. The median
survival of sick cats with feline mammary cancer is
5-9 months in the presence of metastases in regional
lymph nodes and 13-16 months without them [3, 13].

The median survival of sick also clearly depends
on the localization of metastases. With localization
of metastases in regional lymph nodes, it is 1543
days, in the lungs and pleura - 332 and 188 days,
respectively [16].

Table 1 - Classification of the stages of the
mammary tumor process in cats according to the
TNM system [10, 11]

Stage | Tumor size | Conditions of Metastases
regional lymph
nodes
1 T1 NO MO
2 T2 NO MO
T1,2 NI (+) MO
T3 NO or N1 (+) MO
AllT All T options Ml
options

Notes: Tl — tumor no more than 2 cm in the
largest diameter; T2 — tumor reaches 2... 3 cm in
the largest diameter; T3 — tumor more than 3 cm in
the largest diameter; NO — metastases in regional
lymph nodes are not detected; NI — metastases are
clinically detected in regional lymph nodes on the
affected side; M0 — no signs of distant metastases;
M1 — distant metastases are detected

The most significant morphological prognosis
factor is the histological type of malignant tumor and
the histological gradation of tumor tissue. Sarcomas
and carcinosarcomas are generally more malignant
than most carcinomas [9].

Among carcinomas, micropapillary, solid
and cribriform carcinomas are considered the
most invasive, while carcinoma in situ is the most
unaggressive [17]. The biological behavior of
invasive forms of carcinomas directly depends on the
degree of differentiation of tumor cells. To determine
the degree of their malignancy, the Nottingham
system of histological gradation of invasive forms of
carcinomas and their modifications is used. [13].

Following the Nottingham system, the degree
of malignancy of invasive carcinoma is assessed by
three signs: the degree of development of glandular
structures in tumor tissue, the severity of nuclear
polymorphism and the generation number. Each sign
is evaluated in points from 1 to 3. The sum of the
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points determines the histological degree of tumor
malignancy (table 3).

Based on materials from S.W. Millis et al. [13]
the median and overall survival rate (over 18 months
of observation) in cats with mammary cancer (MC)
with the I degree of malignancy (high differentiation
of tumor tissue) is 31 months and 82%, with the
I degree of malignancy (moderate differentiation
of tumor tissue) - 14 months and 37%, with the III
degree of malignancy (low differentiation of tumor
tissue) - 8 months and 18%, respectively.

Table 3 - Histological staging of invasive carcinoma
according to the Nottingham system [18, 19]

Sign Points | Notes

Formation 1 The estimation of

of glandular 2 formation of glandular

structures 3 structures is carried

> 75% of the out at low microscope

tumor area magnification. The

10-75% of the mammary glands should

tumor area have a distinct luminal

<10% of the lumen around which cells

tumor area with radially oriented
nuclei are located.

Nuclear 1 Nuclear polymorphism of

polymorphism |2 tumor cells is assessed at

Small similar 3 high magnification (x40).

nuclei The nuclei of tumor cells

Moderate are compared with the

increase in size nuclei of the luminal duct

Extensire epithelium located in the

polymorphism surrounding mammary
tissue.

Mitotic activity | 1 Calculation is done at

(number of 2 high magnification (x40).

mitotic figures) |3 Tumor mitotic activity is
defined as the number of

0-8 mitotic figures found in 10

9-16 consecutive visual fields

17 in the most proliferatively
active part of the
tumor. Only completely
unambiguous, clearly
defined mitotic figures are
suitable for calculation.
Hyperchromic,
karyorectic, or apoptotic
nuclei should not be
calculated

Degree of Total points 3—5

malignancy Total points 6 or 7

1 Total points 8 or 9

2

3

Low survival rate is also clearly associated with
local invasion of tumor cells into lymphatic and blood
vessels. With the signs of lymphovascular invasion
in the tumor tissue, the median of age is 8§ months,
without it - 18 months. [13].

R. Preziosi et al. [20] recommends to divide
malignant tumors of epithelial origin, according
to the nature of tumor growth and the prevalence
of the neoplastic process, into three groups: stage
0 (carcinoma in situ), stage | (invasive carcinoma
without signs of metastasis into regional lymph
nodes and/or lymphovascular invasion) and stage
II (invasive carcinoma with metastases in regional
lymph nodes and/or with signs of lymphovascular
invasion). Using small clinical material (n=33),
the authors showed that the overall survival rate
according to the data of both one-factor and
multifactor analyzes with an increase in the stage
of oncological disease significantly worsens.
Unfortunately, the 3-stage system of histological
classification of malignant epithelial tumors in cats
described by Italian scientists does not take into
account such an important prognostic factor as the
pathological tumor size.

Recently F. Chocteau et al. [21] suggested taking
into account the pathological tumor size (pT1,- <20
mm; pT2 ->20 mm), the presence/absence of signs of
lymphovascular invasion in the tumor tissue and the
state of regional lymph nodes while the histological
assessment of carcinomas and their gradation into
non-invasive and invasive forms. In the proposed
S-stage histological classification, carcinomas are
divided into stage 0 (carcinoma in situ), stage I
(invasive carcinoma, pathological tumor size (pT1)
<20 mm, nodular status negative or unknown (pNO
— pNX), signs of lymphovascular invasion not
expressed (LVI-), stage Il (invasive carcinoma,
tumor size> 20 mm (pT2), nodal status negative
or unknown (pNO — pNX), no lymphovascular
invasion (LVI-), stage IIIA (invasive carcinoma,
pT <20 mm (pT1), nodular status positive (pN +)),
severe lymphovascular invasion (LVI +) and stage
IIIB (invasive carcinoma, pT> 20 mm (pT2), LVI+
and/or pN+). Using big clinical data (n=395), the
authors showed that with step up in the stage, the
median and overall survival rate (over 12 months
of observation) and the cancer-specific survival rate
significantly decrease. According to the authors’
data, the median cancer-specific survival for stage
0 (n=55 or 13.92%), I (n=103 or 26.07%), II (n=56
or 14.17%) IIA (n=83 or 21.01%) IIIB (n=98 or
24.81%) reaches 1484, 808, 377, 448 and 207 days,
respectively. The authors sumed up that the risks of
death of sick cats with mammary cancer during the
first year after diagnosis at stages I, 11, IIIA and I1IB
of the disease are respectively 1.78, 2.86. 3.34 and
5.24 higher than in the reference group of cats (with
mammary cancer in stage 0).

The scientific literature data on the impact of
age on the clinical course of mammary cancer and
the disease outcome are contradictory. According
to some sources [23], old age is an unfavorable
prognostic factor. Along with that in the work of
E.G. MacEwen et al. [8] the median survival in cats
with mammary cancer under the age of 10 years and
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older was almost the same and amounted to 15 and
14 months, respectively.

Several studies [8, 23] have shown that Siamese
cats have a significantly worse prognosis in terms of
survival rates than domestic short-wooled cats.

The histochemical characteristics of tumor
also effect significantly on the survival of sick with
mammary cancer. Adverse prognosis factors of MC
in cats are a high Ki67 index of proliferative activity
[17], hyperexpression of Her-2 epidermal growth
factor [24, 25], cyclooxygenase-2 (COX-2) [31], the
absence or low level of expression of receptors by
tumor cells to estrogens and/or progesterone (less

endothelial growth factor expression by tumor cells
(VEGF> 72.1%) [27]

Conclusions. For diagnosis and differential
diagnosis of mammary tumor and tumor-like
diseases, a determination of the cancer stage,
prognosis and substantiation of the therapy method,
along with the anamnesis data and clinical and
instrumental examination, the results of cytological
analysis of punctates of the primary tumor node and
enlarged lymph nodes as well as pathomorphological
examination of the operating material (excised tumor)
with the defining of the histochemical neoplasm
profile.

than 10%) [26], as well as a high level of vascular
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MBICBIKTAPIAYBI CYT BE3IHIH ICIK K9QHE ICIK TOPI3JAI AYPYJIAPBIH
JAUNATHOCTHUKAJIAYIbIH 3AMAHAYU 9IICTEPI

AHHoTanms: MakaJiaja MbICBIKTap/IbIH CYT 0€31 ICIKTEpiHiH JKIKTEIyl MEH JIMarHO3bIHA I10J1Y JKacaja ibl
(CBI). Icik mporueciHiH KIMHUKAIBIK KE3CHI JKETEKII OopKaMIbl (pakTopiaapblH Oipi 0OJbII TaObLIabI.
JJ¥-ubiH 1980 sxputebl ycbiHbicTapbiHa colikec CBKI »kylieci OobIHINA aHBIKTAIabl: HEOIIa3MaHbIH
MeJIIIepi, aiMaKThIK JIuM(pa TYHIHACPIHIH JKaF1aibl dKOHE ajIbIC MeTacTa3apblH 00JIMaybl.

AypyIblH KIMHHUKAJIBIK KE3CHIH 3epTTEy OIepalds jKOHE OIepalusaiaH KeHIHIT MaTepHalibl 3epTTey
KEe31H/I¢ aJIbIHFaH MAJIIMETTEP HEeT131H/1e aHbIKTaIaIbl (KECUITCH ICIK, PE3EKIIUHBIH KUCKTEPI OHE aMaKThIK
numMa tyiinaepi). Memepi 3 cM-JieH acaThlH iCIKTEp/IiH MOJIIIEpi 3 cM-JIeH a3 JKaHa OCKiHAepre KaparaHia
Harrap OO/DKaHATBIHBI aHBIKTAJbL. ICiK Mesmepi 3 cM-IeH a3 OosiraH Ke3/e ONepalusjiaH KeHiHr1 eMmip
CYPYIiH opTa ImaMachl MeJiepi 3 CM-ICH acaThiH iCikke KaparaHma 1,75 ece kem (12 aitra xapcel 21
aif).boymkaMHBIH MaHbBI3ABI MOPMOIOTHSIBIK (DAKTOPBI KaTepii ICIKTIH THCTOJOTHSIIBIK TYPl XKOHE iCiK
TiIHIHIH THUCTOJOTHSUIBIK Tpajalusachl Oouibinn TaObutabl. OObIpIapAblH apachiHia €H HHBA3MBTI OOJIBIIT
MUKPOTAIIIIAIBI, KOMAaKThl XOHE KpUOpHU(OpMaNbl KapluHOMAalap caHalaabl, eH 030blp emeci - situ
KapIHHOMACHI.

MBeIchIKTaparbl cyT 0e31 Karepii iciri OOJbKaMBIHBIH KarbIMChI3 (akTopnapbl-0yi1 Ki67 npomudeparusri
OeJCeHAUIITIHIH JKOFaphl HMHAEKCI, her-2 snuuepmanbabl  ocy (akTOPBIHBIH THIEPIKCIPECCHUSICHI,
LUKJIOOKCUIeHA31ap-2, PEIEeNTOPIap/AbIH 1CIK JKacyllaJapblHbIH 3CTPOrCHICPre JKOHE IPOreCTepPOHFa
JIIIITIHIH 00JIMaybl Hemece ToMeH jeHreii (10-uan kem%), conaii-ak VEGF icik skacyinanapbl ToJIiriHiH
JKOFapbI JICHreli (BaCKyJISPIIBIK SHIOTEINAIBIBI 6CY (PaKTOPHI).

Tyiiin ce3mep: MbICBIKTap, CYT Oe3xepi, marosorus, cyT 0e3aepini icikrepi (CBI), cyT Oe3iniH Karepii
iciri (CBK]), nnarsnocruka, 0oimkaM (hakropiaphl.
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COBPEMEHHBIE METO/IbI TUATHOCTHUKH OIIYXOJIEBBIX U OITYXOJIEHNOAOBHBIX
3ABOJIEBAHU U MOJIOYHOMU KEJIE3bI ¥ KOIIHEK

Annortauus: [IpoBeneHHass Hay4HO-HCCIENOBATENbCKas PadOTa O BIMSAHWUU KIMHUYECKOM CTaluu
OITyXOJIEBOI'O TPOIlecca, TUCTOIOTUYECKOrO TUIA OITYXO0JIH, THCTOIOIMYECKON Tpajlaliiy OITyX0JIEeBOM TKaHH,
a TaKkKe THUCTOXMMHYECKHUX XapaKTEPUCTHK OIyXOJIEBBIX KIETOK Ha KypaOedbHOCTh U MCXOJ WHBA3HBHBIX
(hopM paka MOJIOYHOMH KeJIe3bl.

Knunanveckyto ctanuio OOJNE3HM YCTaHABIMBAIOT HA OCHOBAaHMM JAHHBIX, MOJIYYECHHBIX BO BpEMs
o0clie1oBaHusl, ONEPaluy U MCCICAOBaHUS TI0CICONEePAlMOHHOTO MaTepraia (yIaléHHON omyXonu, Kpaés
PE3EKIMH M PETHOHAIBHBIX JIMM(PATUUYECKUX Y3JI0B). YCTAHOBJICHO, YTO OIYXOJIH pa3MepoM OoJiblIe
3 CM HMEIOT JOCTOBEpHO XYIAIIMH MPOTrHO3, YeM HOBOOOpa3oBaHMs pasMepoM MeHee 3 cM. Meauana
MOCJICOTICPAIIMOHHON BBIXKMBAEMOCTH IIPU pa3Mepe oryxoinu Meree 3 ¢cM B 1,75 pasa Oombiire (21 Mec npoTus
12 mec), ueM nipu pazmepe onyxoiu Oosee 3 cM. CaMbIM BaXKHBIM MOP(OJIOrHYecKiM (pakTOpOM MpOrHO3a
SIBIIIETCSI TMCTOJIOTMYECKUI THUI 3JI0KAYECTBEHHOM OINYXOJIM M THCTOJIOTHYECKas IpaJalivs OIMyXOJIeBOH
TkaHu. Cpead KapiouHOM Hauboliee WHBAa3MBHBIMH CUHTAIOTCS MHUKPONANWUISPHAs, COJUAHAS W
KpuOpudopMHast KapLIUHOMBI, CAMOM HearpecCUBHOMN - KapLMHOMA in situ.

Hannune metacTa3oB B pernoHa bHBIX IUM(PATHUECKUX y3J1aX SBISIETCS OTATYAIOMIMM IPOTHOCTHYECKUM
¢axTopoM. Mearana BEDKUBAEMOCTH OOJNBHBIX KOIICK MPH Pake MOJOYHOW JKele3bl COCTaBisieT 5-9 mec
NPy HaJUYMH METAcTa30B B PErHOHANBHBIX JTUMQOy3nax u 13-16 mec mpu ux orcyTcTBud. Meauana
BBDKMBAEMOCTH OONBHBIX OTYETIMBO 3aBUCHT TAKXKE M OT JIOKAJM3alWMu MeTacTa3oB. [Ipu noxanuzanun
METacTa30B B PErHOHAJBHBIX JTUMQOy31ax oHa cocTaBisieT 1543 cyt, B jgerkux u miespe - 332 u 188 cyr
COOTBETCTBEHHO.

He6naronpusitHeiMu (pakTOpaMu MporHo3a Mpu pake MOJIOYHOHN Kelle3bl y KOLICK SIBISIOTCS] BEICOKHUH
uHAeKC mponudeparnBHol aktuBHOCTH Ki67, rumepakcnpeccus snuaepMaibHoro ¢akropa pocra Her-2,
LUKJIOOKCUT€HAa3bl-2, OTCYTCTBHE MM HU3KUI YPOBEHBb HKCIPECCUU OITyXOJIEBBIMHU KJIETKAMU PELENTOPOB
K 3cTporeHaMm u/wiu nporectepony (meree 10%), a Takke BBICOKUH YPOBEHb IKCIIPECCHU OITYXOJICBBIMU
kietkamMu VEGF (BackyssipHOTo 3HIOTEIHAILHOTO (hakTopa pocTa).

KuioueBble ¢JI0Ba: KOIIKH, MOJIOYHBIC JKEJE3bI, MATOJIOTHS, OMyX0au MOJIo4HBIX xkene3 (OMIXK), pax
MosiouHoM kene3sl (PMIK), nuarnocruka, pakropsl mporHosa.
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