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Abstract. Importance of serous intraepithelial ovarian tubal carcinomas in the occurrence of '"high-grade"
serous carcinomas and/or peritoneal serous carcinomas of unknown primary origin. Shponka LS.,
Poslavska O.V., Savchenko O.A. Studies of the recent decades on serous pelvic adenocarcinomas in women have set
the goal of distinguishing between two diagnostic units: "low-grade"” and "high-grade" carcinomas. The precursors of
the "low-grade" variant (type 1) is considered to be a borderline serous tumor / atypical proliferative serous tumor
(8442/1), which according to the International Classification of Diseases for Oncology ICD-O 2013 of the female
reproductive system refers to non-specific, borderline tumors and tumors with unpredictable clinical behavior. The
precursors of the “high-grade” variant (type Il) are serous tubular intraepithelial carcinomas (in situ) or “high-grade”
serous invasive tubal carcinomas, since they have the TP53 mutation identical to “high-grade” ovarian carcinoma, an
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aberrant p53 protein expression, high proliferative activity, and significant genomic instability. In addition, according
to the carcinogenesis of "high-grade” serous ovarian carcinoma with metastases to the peritoneum, it can also be
interpreted as "pelvic high-grade serous carcinoma”. A retrospective analysis of the histological, morphometric and
immunohistochemical characteristics of the biopsy material of 31 women aged from 28 to 76 years (mean 57.32+11.54;
median 57), divided into 3 groups, was carried out. Group 1: 14 observations of the tubal epithelium (8 tubes without
pathological changes (subgroup la) and 6 with signs of intraepithelial neoplasia (subgroup 1b); group 2: 12 cases of
serous adenocarcinoma of the ovary of the “high-grade” variant; group 3: 6 metastatic peritoneal serous carcinoma
with unknown primary site. Results. Group immunophenotypes showed uniformity in the expression of markers CK7 (+,
+/-), CK20 (=), WT-1 (+), CA125 (+, +/-), with an affinity to distal uterine tube fragments. The expression of p53 in all
groups with signs of carcinomas (compared with the control subgroup 1a without atypia) was divided into two options -
negative samples and samples with overexpression, where no statistically significant difference was found (p>0.05),
which is possibly a single way of carcinogenesis. The morphometric study revealed a significant difference in the area
of the nuclei between group 3 and the first three groups (la, 1b, 2), which indicates the similarity of ovarian and tubal
neoplasias and uterine tube epithelium. The number of intranuclear reactions with ER and PGR progressively
decreased from group 1 to group 3, with an increase in cases with ER (+/-) / PGR (+/- or -) to 50% in group 3, which
greatly complicated the diagnostic search for unknown carcinomas of primary localization. HER-2-new expression
revealed a possible amplification (gradation 2 + / 3 +) only in group 2 at the level of 16.67% and in group 3 at the
level of 33.33%.

Pedepar. 3HaueHne cepo3HBIX HHTPAINMHUTENHATLHBIX KAPHHHOM MATOYHBLIX TPy0 B Bo3HMKHOBeHuH 'high-
grade" Ccepo3HBIX KAPIUUHOM SIMYHUKOB M /WIH TEPUTOHEATbHBIX CEPO3HBIX KAapPUHUHOM HeH3BECTHOI
nepBuuHoii Jokamau3anuu. nonbka NU.C., IocaaBckas A.B., CaBuenko O.A. Vccrnedosanus nocnedHux oecs-
Mmuiemuil Cepo3HbIX AOCHOKAPYUHOM MA020 MA3Q JCEHWUH CMAGUIU neped coboll yenb pasiuyums 08e OUACHOC-
muyeckue eounuysl: "low-grade” u "high-grade" xapyunom. Ilpedwecmsennuxom "low-grade" eapuanma (mun I)
CUUMAemcst NOZPAHUYHASL CEPO3HAsL ONYXOab / AMuUnu4Has npoaugepupylowas ceposnas onyxonsb (serous borderline
tumor / atypical proliferative serous tumor - 8442/1), umo no MeacOoynapoonoii kraccugurayuu OHKOIO2UHECKUX
bonesnet (International Classification of Diseases for Oncology ICD- O 2013) penpodykmu6notl cucmemvl HCeHUWUH
OMHOCUMCSL K HECReYUDUUECKUM, NOZDAHUYHBIM ONYXOJIAM U ONYXOJSAM C HENPeOCKa3yeMbiM KIUHUYECKUM HOBEOEHUEM.
Ipeowecmsennuxamu "high-grade” esapuawma (mun II) paccmampusaromes ceposnvie myOyIspHbIE UHMPAINU-
menuanvhvle Kapyuromul (in situ) uru "high-grade" ceposnvie uneasusHvie KAPYUHOMbL MAMOYHBIX MPYD, MAK KAK OHU
umerom udenmuunvie 011 "high-grade" ceposnoil kapyunomul auunuxoe mymayuio TP53, abeppanmmuyro sxcnpeccuro
npomeuna p33, bICOKYIO NPOIUDEPAMUBHYIO AKMUBHOCT U SHAYUMENbHYIO 2eHOMHYIO Hecmabunvhocmy. K momy orce,
coenacHo Kavyepoeenesy "high-grade" ceposHou KapyuHoMbl AUYHUKA C MeMACMA3aMiu 6 OPIOUIUHY, OHA MAKiCe
Mmodcem Ovimb mpaxmosana kak "pelvic high-grade serous carcinoma". B pabome nposeden pempocnekmueHblii
AHATU3 ~ 2UCMONO2UYECKUX, MOPPOMEMPUYECKUX U  UMMYHOSUCHOXUMUYECKUX — XAPAKMEPUCMUK — OUONCULIHO20
mamepuana 31 cenuwgunvr om 28 0o 76 nem (cpeonee 57,32+11,54; meduana 57), pacnpedenennozo Ha 3 epynnul.
I'pynna 1: 14 nabnrooenuu snumenus mamoynvix mpyo (8 mpyo 6e3 namonocuveckux usmeHnenuii (nooepynna la) u 6 c
NPUSHAKAMU UHMPAINUMETUATbHOU Heonaa3uu (nooepynna 16); epynna 2: 12 cnyuaed cepo3HbiX a0eHOKAPYUHOM
auunuka eapuarnma "high-grade”; epynna 3: 6 memacmamuyeckux nepumoHeanrbHblX KapyuHoOM CEpo3Ho20 muna 6es
U36ECMHO20 NEPBUUHO20 UCTNOYHUKA. MMMYyHOeHomunvl epynn noxkasaiu 00HOPoOHOCmb 8 sKcnpeccuu mapkepog CK7
(+, +/~), CK20 (-), WT-1 (+), CA125 (+, +/-), co cpoOcmeom Kk QucmanbHbiM hpasmeHmam Mamounvlx mpyo. Jxcnpec-
cus p53 60 6cex epynnax ¢ NPpU3HaKamu KapyuHom (No CpaeHeHulo ¢ KOHMpOAbHoU noozpynnou la Oe3 amunuu)
PAz0enunacy Ha 084 8apuaHma - ompuyameibHvle 00pazybl U 00paA3ybl CO C8epXIKCHpeccuel, 20e cpedu CPeoHUx
3HaueHull p53 cmamucmuyecky 0OCMOBEPHOU pazHuybl 0OHapyicerno He Ovino (p>0,05), umo, 803M0x*CHO, A8TeMCA
€OUHHBIM nymém Kanyepozenesa. Mopgomempuueckoe ucciedo8anue sulsiGUI0 00CHMOBEPHYIO PASHUYY 8 NOKA3AMESX
niowaou sadep medxcoy epynnou 3 u gcemu nepsvimu mpems epynnamu (la, 16, 2), umo cosopum o cxoocmee AUUHU-
KOBbIX U MPYOHbIX HEONAA3Ull U dnumenus mamoynou mpyosi. Konuvecmeo unmpanyxieapuux peakyuii ¢ ER u PGR
NPOSPECcCUBHO YMEeHbUATOCH om epynnvl 1 K epynne 3, ¢ yeenuuenuem cuyuaes ¢ ER (+/-) / PGR (+/- unu -) 0o 50% 6
epynne 3, 4mo 3HAYUMENbHO OCIONCHANO OUASHOCMUYECKUU NOUCK Ol KAPYUHOM HeUu3B8eCmHol NepeuiHol
aoxanuzayuu. Ixcnpeccuss HER-2-new obunapysicuna 603moxchyio amniugurayuio (epadayuu 2 + / 3 +) moavko 6
epynne 2 na ypoeue 16,67% u 6 epynne 3 na ypoeune 33,33%.

Statistically, most metastatic serous carcinomas
in women have an association with the ovaries, it
has long been believed that they are primary and
appear in the ovaries with a further rapid spread in
the abdominal cavity [8]. But recent studies of
serous adenocarcinoma (AC) of the female pelvis
have set the goal of distinguishing two diagnostic
units: "low-grade" and "high-grade" carcinoma.
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Thus, a dualistic model of the origin of ovarian
epithelial tumors was developed, with the distribu-
tion of serous carcinomas into 2 categories: type |
and type II [8, 10, 14]. According to the literature,
type I is a “low-grade” serous ovarian adenocar-
cinoma (OAC) containing a high frequency of
KRAS and / or BRAF gene mutations but no TP53
oncogene suppressor mutations [8, 13, 14]. In turn,
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type 11, which accordingly has a high-grade analo-
gue of serous carcinoma, is characterized by a high
level of genetic instability with the involvement of
the TP53 mutation. Different ways of carcinogenesis
of these two types of serous ovarian carcinomas are
likely to occur [3, 13, 18].

The precursor of the "low-grade" variant is the
serous borderline tumor / atypical proliferative
serous tumor (8442/1), which according to the
International Classification of Diseases for Onco-
logy ICD-O 2013) of female reproductive.system is
related to the non-specific, borderline tumors and
tumors with unpredictable clinical behavior [5, 8,
15]. A non-invasive serous tumor exhibits a suffi-
cient number of micropapillary patterns and is more
commonly associated with a synchronous and / or
metasynchronous invasive process. Evidence for this
is that serous borderline tumor /atypical prolife-
rating serous tumor and “low-grade” serous AC
have similar KRAS and /or BRAF gene mutations
and small chromosomal abnormalities [9, 11, 17].

Unlike the previous type, “high-grade” serous
carcinoma (type II) shows a TP53 mutation and
genetic instability. According to statistics, this
aggressive process is often diagnosed in the common
state. Although the "low-grade" serous variant of
cancer can rarely progress to "high-grade", most of
them develop in their own way [4, 5].

Thus, according to the carcinogenesis of "high-
grade" serous ovarian carcinoma with metastases to
the peritoneum, it can be interpreted as "pelvic high-
grade serous carcinomas" and, according to the latest
recommendations, all the above-mentioned localiza-
tion of detection of "high-grade" serous AC are
combined because of the inability to identify the
main primary source or the assumption of their
origin from the tubal intraepithelial neoplasia [5].

The aim of the work was to compare histological,
morphometric and immunohistological characte-
ristics of the tube epithelium with signs of intraepi-
thelial neoplasia, high-grade ovarian adenocarci-
noma and non-primary metastatic peritoneal carcino-
ma for detection of a possible affinity of their
phenotypes.

MATERIALS AND METHODS OF RESEARCH

A retrospective analysis of histological, immu-
nohistological and morphometric characteristics of
biopsy and postoperative material of 31 women aged
from 28 to 76 years (mean 57.32+11.54; median 57)
divided into three groups was made. Group 1: 14
observations of the uterine tube epithelium (8 tubes
without abnormal changes (subgroup la) and 6 -
with signs of intraepithelial neoplasia (subgroup 1b);
group 2: 12 cases of high-grade serous ovarian ade-
nocarcinomas (10 of them had examined uterine
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tubes from group 1); group 3: 6 metastatic peri-
toneal AC of serous type without known primary
source. Blocks and glasses of the studied material
were taken from the archives of the oncology
department and the department of general pathology
of MI “Dnipropetrovsk regional pathological and
anatomical bureau”, Dnipro, over the period of
2015-2018.

For the morphometric method a Zeiss Primo Star
— Axiocam ERC 5s microscope camera with ZEN 2
blue edition licensed software was used, the
information fields of view were recorded in jpg
format and processed in Imagej software to deter-
mine the perimeter, area and circularity of nuclei and
the nuclear reaction according to the method
described in previous publications [1, 2]. Immuno-
histochemical study was performed according to the
protocols of the company TermoScientific (TS),
(USA) on the basis of morphological department of
the medical-diagnostic center of LLC "Pharmacies
of Medical Academy" (Dnipro) for the period of
2015-2018. In the specimens thicker than 4 mcm,
visualization system Lab Vision Quanto (TS, USA)
was used, with protein chain detection by DAB
Quanto Chromogen (TS, USA). The characteristics
of the monoclonal antibodies that were used are
listed in table 1.

Evaluation of the p53 marker was performed by
criterion of 5%, namely: intranuclear p53 expression
less than 5% was considered negative, in the range
of 5-60% — "normal", 60% and more in the form of
"blocks" — overexpression [5, 7]. The positive reac-
tions of the Her-2-new marker on the cell membrane
were evaluated by a scale developed for cases with
amplification of the Her-2 gene, where 0 and 1+ (up
to 10% and more than 10% of cells, respectively,
with weak staining), without amplifications, and 2+
and 3+ (more than 10% of cells with moderate and
intense membrane staining, respectively) are likely
to have amplification of this gene. Evaluation of
intranuclear reactions WT-1, ER, PGR was esti-
mated as the percentage of positively stained brown
nuclei per 100 cells at 400 of magnification.

Statistical analysis of the data was performed in
Microsoft Excel with the calculation of minimum,
maximum, median, arithmetic and standard de-
viation. The statistical significance of differences in
the number of observations in groups was verified
using the Fisher test, the statistical significance of
differences in the mean values was tested using the t
criterion in R version 3.4.1 (2017-06-30) — "Single
Candle" Copyright (C) 2017 ; The R Foundation for
Statistical Computing Platform: x86 64-w64-
mingw32 / x64 (64-bit). A p value <0.05 was con-
sidered statistically significant [2].
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Primary mononuclear antibodies

Table

Primary antibodies

Clon (dilution)

Localization of reaction

CA125 Ab-1 (1:10) Membrane
Cytokeratin 7 (CK7) RCK105 (1:100) Cytoplasm
Cytokeratin 20 (CK20) Ks 20.8 (1:100) Cytoplasm
WT-1 Ab-1 (1:500) Nucleus
ER Ab-1/sp-1 (1:200) Nucleus
PGR YRSS5 (1:200) Nucleus
p53 Ab-3 (1:100) Nucleus
HER-2/neu Ab-1 (1:100) Membrane
RESULTS AND DISCUSSION

When comparing the immunophenotypes of the
study groups, it was found that the ratio of diag-
nostic cytokeratins Cytokeratin 7 (CK7) and Syto-
keratin 20 (CK20) was quite the same for all cases:
CK7 (+ or +/-) but CK20 was strictly (-) (Fig. 1 a, b,
¢). The inhomogeneous decrease in CK7 expression,
which was regarded as (+/-), was found in subgroup
la (up to 53% of cells) of distal fragments of 3 FT
observations (unstained goblet cells, as well as
partially light tubular type epithelial cells), in group
2 of serous tubular type “high-grade” OAC (up to
62% of cells) and in group 3 of metastatic peritoneal
AC of serous type without known primary source
(up to 59% of cells).

Regarding serous OAC marker WT-1 (Fig. 1 d, e,
f), it should be noted that its positive status was
selected as a criterion for the selection of cases in
groups 2 and 3, and was therefore thoroughly inves-
tigated in subgroups la and b as probable sources
origin. There was a difference in the expression of
WT-1 in the distal and proximal regions of the FT
with the predominance of the percentage of positive
intranuclear reactions in the distal regions. It should
be noted that 3 tubes from 8 (37.5%) of subgroup la
and 2 tubes from 6 (33.33%) of subgroup 1b had
negative WT-1 reactions in the distal and proximal
fragments.

Diagnostic mucin type 16, known as CA125 and
inherent to OAC, also had heterogeneous membrane
staining in subgroups la and b of FT fragments with
reduced number of stained cells in proximal frag-
ments, sometimes until complete disappearance
(3 cases), and in group 3 — metastatic peritoneal
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carcinomas is a fragmentary membrane staining of
papillary structures, but in group 2 OAC expression
of CA 125 was stable (+) (Fig. 1 g, h, 1).

The prognostic marker p53 was also investigated
(Fig. 1j, k, 1), which was determined to obtain data
on the mutation of the TP53 gene due to the pre-
sence of aberrant expression (above 60% — overex-
pression, or below 5% — lack of expression) and was
considered as pathway of carcinogenesis of serous
tumors of "high-grade" type [5, 6, 11]. Expression
rates of p53 observations of uterine tubes of sub-
group la (without atypia), which ranged from
7.04£1.26 among their proximal and distal frag-
ments, were taken as normal.

Expression of p53 in subgroup 1b (intraepithelial
neoplasia of fallopian tube) was found in two
variants — negative samples 4 out of 6 (66.67%)
(<5% stained cells) and overexpression in 2 out of 6
(33.33%), fluctuations within 67.78+13.51, with
quantitative predominance in distal fragments (fim-
briae) (Fig. 1j). Expression of p53 in group 2
among serous OAC also had a distribution into
negative samples: 5 out of 12 (41.67%) and samples
with overexpression 7 out of 12 (58.33%), fluc-
tuations within 73.24+8.93 (Fig. 1 k). Expression of
p53 in group 3 among metastatic peritoneal carci-
nomas of serous type witht unknown primary
source, respectively, showed negative samples: 4 out
of 6 (66.67%) and samples with overexpression
2 out of 6 (33.33%), where fluctuations were within
65.93+4.74 (Fig. 1 1). No statistically significant
difference between p53 overexpression was found in
the study groups (p>0.05).
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Fig. 1. Immunohistochemical research, (x400). Epithelium of fallopian tube with signs of
intraepithelial neoplasia (a, d, g, j). Serous “high-grade” ovarian adenocarcinoma (OAC) (b,
e, h, k). Metastatic serous peritoneal carcinoma without known primary site (c, f, i, ).
Cytoplasmic reaction with CK7 (a, b, ¢). Intranuclear expression of WT-1 (d, e, f). Membrane
expression of CA 125 (g, h, i). Intranuclear expression of p53 (j, k, 1)
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The micrographs of specimens of the studied
groups were also subjected to morphometric analysis
in the ImageJ] program, with the determining areas,

perimeters and the "circularity" of their nuclei to
confirm their similarity (Table 2).

Table 2

Findings of morphometric examination of fallopian tube epithelium without and with signs
of intraepithelial neoplasia, “high-grade” ovarian adenocarcinoma and metastatic serous
peritoneal carcinoma with unknown primary site in ImageJ, y=SD

Type of tumor n

Ratio of “circularity”

2
Area (mkm’) (parameter ImagelJ)

Perimeter (mkm)

¥£SD ¥xSD Z+SD
Group (1a) Epithelium of fallopian tubetube without atypia 8 24.488+4.768 19.224+2.107 0.705+0.158
Group (1b) Tube intraepithelial neoplasia 6 25.881+6.664 19.623+2.607 0.691+0.095
Group (2) Serous “high-grade” OAC 12 28.912+8.090 21.257+2.558 0.681+0.145
Group (3) Metastatic peritoneal serous carcinoma:
(CA125+,CK7+,CK20-,WT-1+) 6 37.987+4.972 23.504+1.766 0.767+0.104
p p (1a, 16)>0.05, all p>0.05 all p>0.05

p(1a, 2)>0.05,
p(1a, 3)<0.05,
p(16, 2)>0.05,
p(16, 3)<0.05,
P2, 3)<0.05

Note: y=SD — mean + standard deviation, statistically significant difference - at p<0.05, AC — adenocarcinoma.

Analyzing morphometric findings of the studied
groups in Table 2, the tendency to increase in cell
nuclei “from top to bottom” from fallopian tube
epithelium without atypia to metastatic serous
peritoneal carcinoma similar to “high-grade” OAC is
clearly observed. But a statistically significant dif-
ference was found only in the area values between
peritoneal carcinoma (group 3) and all the first three
subgroups (la, 1b, 2), indicating the similarity of
ovarian and tubular neoplasia with the epithelium of
the uterine tube (Table 2).

The features of hormonal statuses (the number of
estrogen receptors and progesterone receptors by the
percentage of intranuclear reactions) of the studied
groups were to demonstrate the similarity of
neoplastic processes (Fig. 2). According to the diag-
ram (Fig. 2), the number of estrogen receptors (ER)
and progesterone receptors (PGR) decreased pro-
gressively from group 1 to group 3, with increase in
cases of ER (+/-) and PGR (+/- or -) AK to 50% in
group 3, which significantly complicated the diag-
nostic search for carcinomas of unknown primary site.

Analysis of THC of expression of epidermal
growth factor HER-2-new, which was also presented
in Fig. 2, showed the absence of HER-2-new in
subgroups la and 1b. In group 2, among OAC posi-
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tive IHC reactions with the HER2 / neu marker in 2
of 12 cases (16.67%) showed a level of 2+/3+. In
group 3 among metastatic peritoneal serous carci-
nomas without primary known source, we obtained
2 of 6 (33%) positive HER2 2+/3+ observations, i.e.
relatively twice as much as in group 2.

Based on the traditional model of ovarian cancer
carcinogenesis, superficial ovarian mesothelioma is
the most likely source of serous neoplasia, largely as
a result of tubular metaplastic changes in the
epithelium (Miillerian type of metaplasia) resulting
from mutations due to ovulation events. But an
alternative source of serous carcinoma arising from
the tubular epithelium it is quite likely, which is
based on a significant decreaes in the risk of
salpingo-oophorectomy of the materials in women
with BRCA mutations. In addition, primary fal-
lopian tube carcinoma is very rare, compared with
ovarian carcinomas [6-7].

Based on the complete removal of the ovaries
and fallopian tubes in women at high risk of OAC
developing, prophylactically removed salpingo-
oophorectomic tissue fragments revealed small non-
invasive and invasive carcinomas more often in the
fallopian tubes than in ovaries [6, 10, 14].
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Fig. 2. Comparison of hormonal status (estrogen receptors - ER, progesterone receptors - PGR) and status
by epidermal growth factor of HER-2-new tube epithelium without and with signs of intraepithelial neoplasia,
serous ovarian adenocarcinoma of the variant ""high-grade'" and metastatic peritoneal carcinoma
of serous type witho unknown primary site,%

The epithelial tumors of the removed fallopian
tubes were histologically serous tubular intraepi-
thelial carcinomas (in situ) or "high-grade" serous
invasive carcinomas. Most importantly, they had a
TP53 mutation identical to high-grade serous ova-
rian carcinoma, aberrant p53 protein expression,
high proliferative activity and significant genomic
instability [5, 10, 18].

Similar studies have also shown that serous
tubular intraepithelial carcinomas (in situ) were
found in 60% of women with “high-grade” serous
invasive ovarian or peritoneal carcinomas. Fallopian
tubes were obliterated by the tumor in up to 20% of
cases. Finding a similarity of the TP53 mutation to
Ca in situ and disseminated variants is considered as
a cloning process, moreover comparing the length of
telomers Ca in situ and cells associated with ovarian
tumors clearly demonstrates that the former is a
precursor of the latter [6, 12].

The possibility of fields of altered primary or
metaplastic tube-type epithelium may also be the
result of multifocal lesions, because in 15-30% of
cases of "high-grade" serous invasive ovarian carci-
nomas or peritoneal tubes are normal without intra-
epithelial or invasive carcinomas, despite thorough
histological study. In such cases, the ovarian super-
ficial epithelium or epithelium of cortical inclusive
cysts (CIC) may be a likely source of cancer. CICs
should be lined with flat cells, similar to the super-
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ficial mesothelium of the ovaries, but most of them
have cells histologically and immunohisto-
chemically similar to the tubular epithelium that may
have implanted there from the tube during ovulation
[5, 15, 18].

Although “high-grade” extrauterine serous carci-
nomas may arise from fallopian tubes, ovaries, or
rarely from the peritoneum, often the source cannot
be established due to the dissemination of the
disease, therein this diagnostic problem is relevant.
The general characteristics of serous carcinomas of
these localizations shows the same epidemiology
and clinical behavior [4].

CONCLUSIONS

1. Thus, immunophenotypes of study groups
(tube epithelium without and with signs of intra-
epithelial neoplasia, “high-grade” variant of serous
ovarian adenocarcinoma and metastatic peritoneal
carcinoma witho unknown primary site) revealed
homogeneity in expression of CK7 (+,1/-), CK20 (-),
WT-1 (+), CA125 (+, +/-) markers, with a greater af-
finity of carcinomas to the distal fragments of the
falopian tubes (section of fimbriae).

2. The expression of p53 in all groups with signs
of carcinomas (compared with control subgroup la
without atypia) was found in two variants - negative
samples (group 1b had 66.67%, group 2 — 41.67%,
group 3 — 66/67%) and overexpression samples
(33.33%; 58.33%; 33.33% respectively), where no
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statistically significant difference was found among
the mean values of p53 overexpression in study
groups (p>0.05), this possibly are the links of a
single pathway of carcinogenesis.

3. A morphometric study found a tendency for
cell nuclei to increase from subgroup la to group 3.
A statistically significant difference was found in the
area values between group 3 and all the first three
subgroups (la, 1b, 2), indicating the similarity of
ovarian and tubular neoplasia to the epithelium of
the fallopian tube.

4. The number of intranuclear reactions with ER
and PGR progressively decreased from group 1 to
group 3, with an increase in cases of ER (+/-) / PGR
(+/- or -) to 50% in group 3, significantly compli-
cating the diagnostic search for carcinoma of
unknown primary site.

5. Expression of HER-2-new revealed possible
amplification (2+/ 3 + gradations) only in group 2
with OAC at the level of 16.67% and in group 3
with metastatic serous peritoneal AC at the level of
33.33%, which is relatively twice as many as in the
group of primary ovarian cancers.

The research was performed within the frame-
work of the research work of the department of
pathological anatomy and forensic medicine, SE
“Dnipropetrovsk medical academy of HM of Uk-
raine” “Morphological and molecular-genetic crite-
ria for diagnosis and prognosis of the course of
tumors and neoplasms of different localization”
(State registration N 0119U100027, period for per-
Jformance 2019-2022).

REFERENCES

1. Poslavskaya OV. [Determination of linear dimen-
sions and square square surfaces areas of morphological
objects on micrographs using Image] software].
Morphologia. 2016;10(3):377-81. Ukrainian.
doi: https://doi.org/10.26641/1997-9665.2016.3.377-381

2. Poslavska OV, Shponka IS, Gritsenko PO, Alek-
seenko OA. [Morphometric analysis of pancytokeratin-
negative neoplastic damages of the lymphatic nodes of the
neck]. Medicni perspektivi. 2018;23(1):30-37. Ukrainian.
doi: https://doi.org/10.26641/2307-0404.2018.1.124915

3. Hatano Y, Hatano K, Tamada M, et al. A Com-
prehensive Review of Ovarian Serous Carcinoma. Adv
Anat Pathol. 2019;26:329-39.
doi: https://doi.org/10.1097/PAP.0000000000000243

4. ChenM, JinY, BiY, et al. A survival analysis
comparing women with ovarian low-grade serous car-
cinoma to those with high-grade histology. OncoTargets
and Therapy. 2014;7:1891-9.
doi: https://doi.org/10.2147/OTT.S67812

5. Berek JS, Kehoe ST, Kumar L, Friedlander M.
Cancer of the ovary, fallopian tube, and peritoneum. Int J
Gynecol Obstet. 2018;143(2):59-78.
doi: https://doi.org/10.1002/ijgo.12614

6. Gadducci A, Guarneri V, Peccatori FA, et al. Cur-
rent strategies for the targeted treatment of high-grade serous
epithelial ovarian cancer and relevance of BRCA mutational
status. Journal of Ovarian Research. 2019;12(9):1-9.
doi: https://doi.org/10.1186/s13048-019-0484-6

7. Chen H, Klein R, Arnold S, et al. Cytologic stu-
dies of the fallopian tube in patients undergoing salpingo-
oophorectomy. Cancer Cell Int. 2016;16(78):1-8.
doi: https://doi.org/10.1186/s12935-016-0354-x

8. Visvanathan K, Shaw P, May BJ, et al. Fallopian
Tube Lesions in Women at High Risk for Ovarian Cancer: A
Multicenter Study. Cancer Prev Res. 2018;11(11):697-706.
doi: https://doi.org/10.1158/1940-6207.CAPR-18-0009

86

9. Gershenson D.M. Low-grade serous carcinoma of
the ovary or peritoneum. Annals of Oncology.
2016;27(1):145-i49.
doi: https://doi.org/10.1093/annonc/mdw085

10. Kim J, Coffey DM, Creighton CJ, et al. High-
grade serous ovarian cancer arises from fallopian tube
in a mouse model. PNAS. 2012;109(10):3921-6.
doi: https://doi.org/10.1073/pnas. 1117135109

11. Lisio M-A, Fu L, Goyeneche A, et al. High-Grade
Serous Ovarian Cancer: Basic Sciences, Clinical and The-
rapeutic Standpoints. Int. J. Mol. Sci. 2019;20(952):1-33.
doi: https://doi.org/10.3390/ijms20040952

12. Labidi-Galy SI, Papp E, Hallberg D, et al. High
grade serous ovarian carcinomas originate in the fallopian
tube. Nature communications. 2017;8(1093):1-11.
doi: https://doi.org/10.1038/s41467-017-00962-1

13. Hirst J, Crow J, Godwin A. Ovarian Cancer Ge-
netics: Subtypes and Risk Factors. Ovarian Cancer Ge-
netics: Subtypes and Risk Factors. 2018;3-38.
doi: http://dx.doi.org/10.5772/intechopen.72705

14. Lohneis P, Darb-Esfahani S, Dietel M, et al.
PDK1 is Expressed in Ovarian Serous Carcinoma and
Correlates with Improved Survival in High-grade Tumors.
Anticancer research. 2015;35:6329-34.

15. PratJ. Staging classification for cancer of the
ovary, fallopian tube, and peritoneum. International Jour-
nal of Gynecology and Obstetrics. 2014;124:1-5.
doi: https://doi.org/10.1016/].ijgo.2013.10.001

16. Haniyeh Bashi Zadeh Fakhar, Hakimeh Zali,
Mostafa Rezaie-Tavirani, et al. Proteome profiling of low
grade serous ovarian cancer. Journal of Ovarian Research.
2019;12(64):1-14.
doi: https://doi.org/10.1186/s13048-019-0535-z

17. Tone AA, Salvador S, Finlayson SJ, et al. The Role
of the Fallopian Tube in Ovarian Cancer. Clinical Advances
in Hematology & Oncology. 2012;10(5):296-306.

Licensed under CC BY 4.0



MEJINYHI IIEPCIIEKTUBH / MEDICNI PERSPEKTIVI

18. Wang Y, Hong S, Mu J, et al. Tubal Origin of
(Ovarian) Low-Grade Serous Carcinoma: A Gene

Expression Profile Study. Journal of Oncology. 2019;1-9.
doi: https://doi.org/10.1155/2019/8659754

CIIMCOK JIITEPATYPHU

1. TlocmaBceka O. B. BusHaueHHS JiHIHHUX PO3-
MIpiB Ta IUION] OKpPeMHUX MOpP(]OJIOTiYHMX 00’ €KTIB Ha
Mikpogororpadisx 3a gomomoror mnporpamu Imagel.
Mopgonoeia.  2016.  T.10, Ne3.  C.377-381.
DOI: https://doi.org/10.26641/1997-9665.2016.3.377-381

2. TlocmaBceka O.B., Imowekal.C., I'pumen-
ko IT. O., Anekceenko O. A. MopbhoMeTpuyHnuii aHaIi3
NAHLITOKEPATHH-HETaTHBHUX HEOIUIACTUYHHX  YIIKOA-
KEHb JiM(paTUYHUX BY3IiB IWHi. Meduyni nepcnexmugu.
2018. T. 23, Ne 1. C. 30-37.

DOI: https://doi.org/10.26641/2307-0404.2018.1.124915

3. A Comprehensive Review of Ovarian Serous
Carcinoma / Y. Hatano et al. Adv Anat Pathol. 2019.
Vol. 26. P. 329-339.

DOI: https://doi.org/10.1097/PAP.0000000000000243

4. A survival analysis comparing women with
ovarian low-grade serous carcinoma to those with high-
grade histology / M. Chen et al. OncoTargets and
Therapy. 2014. Vol. 7. P. 1891-1899.
DOI: https://doi.org/10.2147/OTT.S67812

5. Cancer of the ovary, fallopian tube, and peri-
toneum / J. S. Berek et al. Int J Gynecol Obstet. 2018.
Vol. 143, No. 2. P. 59-78.

DOI: https://doi.org/10.1002/ijgo.12614

6. Current strategies for the targeted treatment of
high-grade serous epithelial ovarian cancer and relevance
of BRCA mutational status / A. Gadducci et al. Journal of
Ovarian Research. 2019. Vol. 12, No.9. P.1-9.
DOI: https://doi.org/10.1186/s13048-019-0484-6

7. Cytologic studies of the fallopian tube in patients
undergoing salpingo-oophorectomy / H. Chen, et al.
Cancer Cell Int. 2016. Vol.16, No.78. P.1-8.
DOI: https://doi.org/10.1186/s12935-016-0354-x

8. Fallopian Tube Lesions in Women at High Risk for
Ovarian Cancer: A Multicenter Study / K. Visvanathan et al.
Cancer Prev Res. 2018. Vol. 11, No.11. P.697-706.
DOI: https://doi.org/10.1158/1940-6207.CAPR-18-0009

9. Gershenson D. M. Low-grade serous carcinoma of
the ovary or peritoneum. Annals of Oncology. 2016. Vol. 27,
No.1. P. i45-49. DOI: https://doi.org/10.1093/annonc/mdw085

20/ Vol. XXV/ 1

10. High-grade serous ovarian cancer arises from
fallopian tube in a mouse model / J. Kim et al. PNAS.
2012. Vol. 109, No. 10. P. 3921-3926.

DOI: https://doi.org/10.1073/pnas. 1117135109

11. High-Grade Serous Ovarian Cancer: Basic Scien-
ces, Clinical and Therapeutic Standpoints / M.-A. Lisio et
al. Int. J. Mol. Sci. 2019. Vol. 20, No.952. P.1-33.
DOI: https://doi.org/10.3390/ijms20040952

12. High grade serous ovarian carcinomas originate in
the fallopian tube / S.I.Labidi-Galy et al. Nature
communications. 2017. Vol.8, No.1093. P.1-11.
DOI: https://doi.org/10.1038/s41467-017-00962-1

13. Hirst J., Crow J., Godwin A. Ovarian Cancer Ge-
netics: Subtypes and Risk Factors. Ovarian Cancer - From
Pathogenesis to Treatment. 2018. P. 3-38.
DOI: http://dx.doi.org/10.5772/intechopen.72705

14. PDK1 is Expressed in Ovarian Serous Carcinoma
and Correlates with Improved Survival in High-grade Tu-
mors / P. Lohneis et al. Anticancer Resarch. 2015.
Vol. 35. P. 6329-6334.

15. Prat J. Staging classification for cancer of the
ovary, fallopian tube, and peritoneum. Int. Journal of
Gynecology and Obstetrics. 2014. Vol. 124, P. 1-5.
DOI: https://doi.org/10.1016/].ijg0.2013.10.001

16. Proteome profiling of low grade serous ovarian
cancer / H.B. Z. Fakhar etal. Journal of Ovarian
Research. 2019. Vol. 12, No. 64. P. 1-14.
DOI: https://doi.org/10.1186/s13048-019-0535-z

17. The Role of the Fallopian Tube in Ovarian Cancer
/' A. A. Tone et al. Clinical Advances in Hematology &
Oncology. 2012. Vol. 10, No. 5. P. 296-306.

18. Tubal Origin of (Ovarian) Low-Grade Serous
Carcinoma: A Gene Expression Profile Study / Y. Wang
et al. Journal of Oncology. 2019. Vol.2019. P.1-9.
DOI: https://doi.org/10.1155/2019/8659754

The article was received
2019.10.31

87



