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Abstract. Background. Genital endometriosis (GE) remains a very common disease, occurring in 0.5-5 % of
fertile women and in 25—40 % of infertile women. Benign breast diseases (BBD) are common throughout life, from
early reproductive age to the postmenopausal period, making them a potential health problem for a large number
of women. The histological characteristics of endometrial and breast tissues in patients suffering from the overlap
syndrome of GE and BBD are of interest, since this condition carries an increased risk of endometrial, ovarian and
breast cancer. The purpose was to study and identify the most characteristic features of endometrioid tissue and
ductal hyperplasia tissue of the breast in women with overlap syndrome of GE and BBD using light microscopy.
Materials and methods. Histological preparations of endometrioid foci and breast hyperplasia tissues of 148 wo-
men with overlap syndrome of GE and BBD were studied. The material was obtained by the method of fine-needle
aspiration puncture biopsy, which was performed under ultrasound control. Cytological analysis and microphotog-
raphy were performed using an Olympus CX23 microscope with different magnifications (x40, x100 (immersion)).
Results. The study showed that in the selected cohort of patients with overlap syndrome of GE and BBD, most
histological samples showed proliferative activity of mesothelial cells. At the same time, morphological signs of
atypia of cellular elements of atypical ductal hyperplasia were observed in 47.3 % of histological samples of breast
tissue. Cells with signs of malignant transformation were not found in any of the provided breast tissue samples. It
is important to note that in 15 % of patients, histological signs of malignancy were found in endometrial samples,
which led to their immediate referral to a gynecological oncologist for surgical intervention and the necessary adju-
vant therapy. Conclusions. In the prognosis of the clinical course of GE and BBD overlap syndrome, histological
confirmation of the diagnosis and detection of signs of atypia in biopsy samples play a key role. The finding of atypi-
cal cells requires clinical consultation with the participation of a gynecologist, a mammologist and a gynecological
oncologist, during which a decision is made regarding surgical intervention and the necessary pharmacotherapy.
Keywords: endometriosis; benign breast disease; atypical ductal hyperplasia; overlap syndrome; endometrioid
carcinoma; breast cancer; metabolic syndrome; bone metastases

Intfroduction Endometriosis is a benign growth of tissue that is mor-

The complex mechanisms of initiation and development  phologically and functionally similar to the endometrium
of endometrioid foci outside the normally located endome-  but occurs outside the normally located endometrium |5,
trial tissue continue to be studied by scientists and clinicians  6]. Genital endometriosis (GE) remains a very common di-
in many research institutions and university clinics in diffe-  sease, occurring in 0.5—5 % of fertile women and in 25—40 %
rent countries [1—4]. of infertile women [7—9]. In the structure of gynecological

©2026. The Authors. This is an open access article under the terms of the Creative Commons Attribution 4.0 International License, CCBY, which allows othersto  freely distribute the
published article, with the obligatory reference to the authors of original works and original publication in this journal.

[lina kopecnonaeHuii: KoHoanenko Cepriit Bonogvmuposuy, fokTop ¢inocodii 3 MeanLMHI, HayKoBUIA CNIBPOBITHUK, BIAAIN MOHITOPUHTY NYXAMHHOTO NPOLECy | An3aiiHy Tepanii, IHCTUTYT ekc-
nepuMeHTanbHoi natonorii, oHKonorii Ta pagiobionorii imeHi P.€. KaBewbkoro HAH Ykpaitu, Byn. Bacunbkiscbka, 45, m. Kii, 03022, Ykpaita; e-mail: serviakon@ukr.net; Ten.: +380 (67) 733-77-44
For correspondence: SerhiiV. Konovalenko, PhD in Medicine, Research Fellow, Department of Tumor Process Monitoring and Therapy Design, R.E. Kavetsky Institute of Experimental Pathology, Oncology
and Radiobiology of NASU, Vasilkivska st., 45, Kyiv, 03022, Ukraine; e-mail: servlakon@ukr.net; phone: +380 (67) 733-77-44

Full list of authors information is available at the end of the article.

28 Miznarodnij endokrinologicnij Zurnal, ISSN 2224-0721 (print), ISSN 2307-1427 (online) Vol. 22, No. 1, 2026


https://orcid.org/0000-0001-9212-9255
https://orcid.org/0000-0002-9441-5594
https://orcid.org/0000-0001-8896-8371
https://orcid.org/0009-0007-1426-2668
https://orcid.org/0009-0006-6131-8022
https://orcid.org/0009-0009-8440-5796
https://creativecommons.org/licenses/by/4.0/

OpuriHaAbHI AoocAipXeHHs / Original Researches

SLEEP DISORDERS

NAUSEA

INFERTILITY

DYSMENOR DYSCHEZIA

DYSPAREUNIA DYSURIA

DIARRHEA/CONSTIPATION

ANXIETY

POWERLESSNESS

DEPRESSION

FEAR

RUMINATIONS GUILT

RELATIONSHIP

SELF-DIRECTED VIOLENCE DETERIORATION

Figure 1. Physical symptoms of endometriosis (A) and mental states which may occur in women
who suffer from endometriosis (B) [11]

morbidity, GE firmly occupies the third place after inflam-
matory diseases and uterine fibroids, leading to significant
reproductive disorders, persistent pain syndrome, infertility,
dysfunction of adjacent organs and disability in severe cases
[10, 11] (Fig. 1).

Benign breast diseases (BBD) are common throughout
a woman’s life, from early reproductive age to the post-
menopausal period, making them a potential health prob-
lem for a large number of women [12, 13]. It is well known
that hormonal factors, in particular internal reproductive
factors, the use of hormonal drugs, as well as lifestyle fac-
tors, influence the risk of breast cancer in women, but there
are only a limited number of studies with relevant results on
the influence of the above-mentioned factors on BBD [14,
15]. It should also be noted that BBD with or without atypia
increases the risk of breast cancer (BC) by approximately
4- and 2-fold, respectively [14, 16]. Since BC is the most
common oncological disease in women [17], which in 20 %
of patients is characterized by the appearance of distant
metastases, especially to the bone system [18], oncological
vigilance in the management of patients with BBD is clini-
cally justified.

Atypical ductal hyperplasia (ADH) is essentially a pre-
neoplastic lesion of the breast ducts. ADH is most often
diagnosed on mammography, which reveals microcalcifica-
tions. The incidence of ADH has remained stable since the
introduction of population-based screening mammography,
accounting for 2—14 % of diagnoses [14, 15, 20]. Histologi-
cally, ADH consists of intraductal neoplastic epithelial pro-
liferations that include terminal ductal lobular units with
small, round, monomorphic cells with well-defined margins
[19, 25]. It is important to hold a consultation of gynecolo-
gists and mammologists and decide that patients with ADH
with atypia should undergo surgical resection [21—24], as
there is a large body of evidence in the literature supporting
the feasibility of this scenario [12, 13, 16, 20].

Endometrial lesions, particularly adenomyosis, have been
reported to have endometrial glands that extend beyond the
uterine mucosa and may be embedded in the myometrial
structure surrounded by stromal cells [26]. In cases associa-
ted with hyperplasia with or without atypia, stratified glan-
dular epithelium, marked local inflammation, and changes in
the nuclear/cytoplasmic ratio may be present [26, 27]. Based
on the criteria for atypical endometriosis originally developed
by Chernobilsky and Morris (eosinophilic cytoplasm, cell
crowding and stratification, large hyperchromatic or pale

nuclei with moderate to severe pleomorphism), LaGrenade
and Silverberg proposed a new term: reactive atypia or mild
atypia with stromal inflammation and epithelial cell rege-
neration [27, 28].

It is worth noting that mild atypia associated with inflam-
matory infiltration is the most common; however, severe
atypia is relatively rare and corresponds to atypical endo-
metriosis, which is considered as precancerous condition
[27, 28]. In atypical endometriosis, secondary inflammatory
manifestations or various degenerative changes of cells are
observed, which can develop into endometrioid carcinoma
[27, 29, 30]. Therefore, taking into account the above, at the
current stage in the practice of gynecologists and gynecolo-
gical oncologists, the histological characteristics of endome-
trial and breast tissues in patients suffering from the overlap
syndrome of GE and BBD are of interest, since this con-
dition carries an increased risk of endometrial cancer [31],
ovarian cancer [32] and breast cancer [33].

The purpose was to study and identify the most characte-
ristic features of endometrioid tissue and ductal hyperplasia
tissue of the breast in women with overlap syndrome of GE
and BBD using light microscopy.

Materials and methods

Histological preparations of endometrioid foci and breast
hyperplasia tissues of 148 women with overlap syndrome
of GE and BBD were studied. The material for the study
was obtained by the method of fine-needle aspiration punc-
ture biopsy (FAPB), which was performed under ultrasound
control. Aspirates were applied to glass slides, air-dried and
fixed.

To visualize cellular structures, the preparations were
stained using the standard May-Griinwald-Giemsa (MGG)
method. Cytological analysis and microphotography were
performed using an Olympus CX23 microscope with diffe-
rent magnifications (x40, X100 (immersion)).

The study was conducted in accordance with the princi-
ples of the Declaration of Helsinki of the World Medical As-
sociation “Ethical principles for medical research involving
human subjects” (2000).

Results

When studying histological preparations of breast hyper-
plasia tissues, it was found that in 66 (44.6 %) samples, high
cellularity of the sample was observed due to the presence of
a significant number of dense fragments of the ductal epithe-
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Figure 2. Patient M., age 34. Atypical benign ductal hy-
perplasia of the breast. High cellularity of the sample.
A significant number of dense fragments of the duc-
tal epithelium of cribrous structure, which are charac-
terized by the presence of “stamped” enlightenments
(white arrows) and a small number of cells with mild
signs of atypia. According to the Yokohama classifica-
tion, C3 — atypical, probably benign (atypia, probably
benign). Staining with MGG, x20

lium of cribrous structure, which were characterized by the
presence of “stamped” enlightenments and a small number
of cells with mild signs of atypia (Fig. 2).

The most characteristic histological signs of atypical be-
nign ductal hyperplasia, which were recorded in 89 (59.5 %)
samples, were recognized as papillary and pseudopapillary
structures, in which the cellular elements are represented by
ductal epithelium with signs of hyperplasia (Fig. 3). It should
be noted that there were signs of fibrocystic changes, lining
epithelium of fibrocystic disease with signs of apocrinization,
proliferation and pseudopapillary structure. At the same
time, in 70 samples, i.e. almost half (47.3 %) of histological
preparations, morphological signs of atypia of cellular ele-
ments of atypical ductal hyperplasia were observed: loss of
polarity and orderliness of nuclei, leading to their accumula-
tion, dyskaryosis (increase in the size of the nucleus without
changing the size of the cytoplasm); micronuclei were also
present, indicating increased RNA replication activity. Cells
with signs of malignant transformation were not found in any
of the breast tissue samples provided.

When studying samples of endometrioid foci in 106
(71.6 %) patients, that is, in the vast majority, the presence of
mesothelial cells with signs of proliferation was established,
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Figure 3. Patient M., age 34. Atypical benign ductal hyperplasia of the breast. Papillary (pseudopapillary) struc-
tures are present (A), cellular elements are represented by ductal epithelium with signs of hyperplasia (TAB, MGG
staining, x20). Signs of fibrocystic changes are present (B), lining epithelium of fibrocystic disease with signs
of apocrinization, proliferation and pseudopapillary structure (FAPB, MGG staining, x100). Morphological signs of
atypia of cellular elements of atypical ductal hyperplasia are observed: loss of polarity and orderliness of nuclei,
which leads to their accumulation (C), dyskaryosis (increase in the size of the nucleus without changing the size
of the cytoplasm), micronuclei are present (D), which indicates increased activity of RNA replication (FAPB, MGG
staining, x100)
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in histological preparations cells of endometrial origin of
cubic shape with eccentrically located hyperchromic nu-
clei were determined — a characteristic sample is presen-
ted in Fig. 4. It is worth noting that in 22 (14.9 %) patients
in endometrial samples histological signs of endometrioid
carcinoma were found: groups of polymorphic endometrial
cells forming papillary and papillary structures, as well as
pleomorphic large-sized nuclei of cells with uneven contours

of the nuclear membrane, eccentrically located with granu-
lar, sometimes vacuolated cytoplasm. It was also possible to
clearly see atypical nucleoli against the background of uneven
chromatin structure (Fig. 5). The presence of these signs of
endometrial tissue malignancy necessitated the immediate
referral of patients to a gynecologist-oncologist to determine
a further treatment strategy using surgical intervention and
conventional pharmacotherapy.

Figure 4. Patient T., age 37. Peritoneal infiltrative endometriosis. In the preparation, against the background of

amorphous substance and a layer of mesothelial cells with signs of proliferation (yellow arrow), cubic cells with

eccentrically located hyperchromic nuclei, which may be of endometrial origin (white arrows), are identified; A —
ascitic fluid, staining with MGG (Diff-Quik), x20; B — ascitic fluid, staining with MGG (Diff-Quik), x100

Figure 5. Patient K., age 49. Endometrioid carcinoma of the uterus. The fragment contains groups of polymorphic
endometrial cells that form papillary and papillary structures. Pleomorphic large nuclei with uneven contours of
the nuclear membrane are eccentrically located with granular, sometimes vacuolated cytoplasm. Atypical nucleoli
are clearly visible against the background of uneven chromatin structure; A, B — aspirate from the uterine cavity,
MGG staining, x100. Against the background of atypical endometrial hyperplasia (white arrows), areas of malig-
nant tissue transformation are visualized (yellow arrow); C — aspirate from the uterine cavity, MGG staining, x20
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Discussion

Clinical observations confirm that even after surgical
removal of endometriomas, women may persist in chronic
pelvic pain, which can be considered as a prognostic factor
for possible relapses [12—14, 16]. The question of what the
doctor should pay attention to first of all remains debatable:
the priority removal of ectopic foci or the reduction of the
intensity of endometriosis symptoms in the context of im-
proving the quality of life [13—15, 17].

In the prognosis of the clinical course of both endometri-
osis and benign hyperplasia of the MH separately, and in the
combination of these pathological conditions, histological
confirmation of the diagnosis is of crucial importance, and
most importantly, the detection of signs of atypia in biopsy
samples [16, 21, 40, 41]. After all, the finding of atypical cells
requires a clinical consultation with the participation of a gy-
necologist, a mammologist and a gynecological oncologist,
during which a decision is made regarding surgical interven-
tion and the necessary pharmacotherapy [27, 28, 42—44].

It is also important to note that when choosing a therapeu-
tic route for patients, it is necessary to take into account the
possible presence of comorbid conditions in them, in particu-
lar pathologies of the cardiovascular system, gastrointestinal
tract, liver, and also endocrine disorders [45, 46]. For example,
the results of studies indicate that the presence of metabolic
syndrome and diabetes in patients may worsen the clinical
course and the overall prognosis of the disease [47, 48].

Our study showed that in the selected cohort of patients
with overlap syndrome of GE and BBD, the vast majority of
histological samples showed proliferative activity of mesothe-
lial cells. At the same time, morphological signs of atypia of
cellular elements of atypical ductal hyperplasia were observed
in 47.3 % of histological samples of breast tissue. Cells with
signs of malignant transformation were not found in any of
the provided breast tissue samples.

It is important to note that in 15 % of patients, histological
signs of malignancy were found in endometrial samples, which
led to their immediate referral to a gynecological oncologist
for surgical intervention and the necessary adjuvant therapy.

Thus, histological verification of the diagnosis in patients
with overlap syndrome of GE and BBD not only provides
confidence to the gynecologist, mammologist, and gyneco-
logical oncologist in the correctness of the decisions made
regarding the treatment strategy, but also provides the oppor-
tunity to make an individual prognosis of the clinical course
of the disease, in particular, taking into account comorbid
conditions and individual characteristics of each patient.

Conclusions

In the prognosis of the clinical course of GE and BBD over-
lap syndrome, histological confirmation of the diagnosis and
detection of signs of atypia in biopsy samples play a key role.

In the vast majority of histological samples of patients
with GE and BBD overlap syndrome, proliferative activity of
mesothelial cells was present, while morphological signs of
atypia were observed in 47.3 % of breast tissue preparations.

Histological signs of malignancy of endometrial tissues
were found in 15 % of patients, who were immediately re-
ferred to a gynecological oncologist for surgical intervention
and the necessary adjuvant therapy.

Prospects for further research. At the next stages of stu-
dying the chosen direction, it would be advisable to reveal the
topic of different comorbidities in patients with endometrio-
sis and benign breast disease.

Ethical compliance. The study was conducted in accordance
with the principles of the Declaration of Helsinki of the World
Medical Association “Ethical principles for medical research
involving human subjects” (2000). All patients gave written
informed consent for the collection and processing of clinical
material. Participants had the right to withdraw from participa-
tion at any time without giving reasons. The data were entered
into a database for further analysis in an anonymized form.
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FicToAoriyHi opieHTUPU AAS BUOOPY TEPANEBTUYHOrO MAPLUPYTY B MALLIEHTOK
i3 nepexpecHMM CUHAPOMOM FreHITOAbBHOTO EHAOMETPIo3Y
TA AOGPOSIKICHOIO 3aXBOPIOBAHHSI MOAOYHOT 3AAO3U

Pesome. Axkmyaavnicmo. Tenitanbuuii ennomerpios (I'E) 3anu-
LIAETHCS TyXe MOLIUPEHNUM 3aXBOPIOBAHHSIM, SIKE 3yCTPIYa€eThCS B
0,55 % deprrnbHux Ta 25—40 % Ge3rTiqHUX XiHOK. JI00posIKicHi
3aXBOPIOBaHHS MOJIOUHOI 351031 ([I3M3) mommpeHi mpoTsiroM
YCBOTO XUTTSI, Bil PAHHBOTO PEMPOAYKTUBHOTO BiKY J0 MOCTME-
HOTay3aJIbHOTO Mepiojy, 1110 POOUTH iX MOTeHLIMHOIO MPOOIEMOI0
JUISE 3II0POB’ST BEJIMKOI KiJIbKOCTI XiHOK. ['icTosoriuHi xapakrepu-
CTUKY TKAaHWH SHIOMETPII0 Ta MOJIOYHOI 31031 B TIAIIIEHTOK, SIKi
cTpaxaaoTh Ha niepexpecHuit cunapom ['E ta [I3M3, ctaHoB-
JISITh iHTepeC, OCKiJIbKU 1151 TIaTOJIOTisl Hece MiIBUILEHUN PU3UK
paKy eHJIOMETpisl, IEYHUKIB i MOJIOYHOI 3a7103U. Mema: BUBYUTU
Ta BUSIBUTH HAMOUIBIII XapaKTepHi OCOOIUBOCTI €HIOMETPIOITHOT
TKaHWHMU 1 TKAHWHU TillepIuIasii MpOTOK MOJIOYHOI 3aJI03U B XKiHOK
i3 mepexpecHuM cuHapomoM I'E ta JI3M 3 3a nornomMoroio CBiT/IOBO1
Mikpockorii. Mamepiaau ma memoodu. J10CTiIKeHO TiCTOJIOTIUHI
TpernapaTy eHIOMETPiOITHUX BOTHMUIIL i TKAHWH TileprIuiasii MoIoy-
Hoi 3a703u 148 XiHOK i3 nepexpecHuM cuHapomoM ['E Ta [I3M3.
Marepian 6yB oTpuMaHUil METOJOM TOHKOTOJIKOBOI acmipaliitHOi
MYHKIii1HOT 6i0TICii, SIKY MPOBOAWIIN Mif yABTPa3ByKOBUM KOHTPO-
siem. Lluronoriaxuit aHami3 Ta MmikpodoTtorpadyBaHHSI BUKOHYBaJIN
3a goromMoroio Mikpockorna Olympus CX23 i3 pi3HUM 30iIbIIEHHSIM
(%40, X100 (3anypeHHs1)). Pesyrbmamu. JIoCniaKeHHS MOKa3ao,

110 Y BimiOpaHiii KOTopTi Malli€eHTOK i3 MepeXpeCHUM CUHIPOMOM
T'E ta JI3M 3 niepeBakHa OIbIIICTD FiCTOJOTIYHUX 3pa3KiB AEMOH-
CcTpyBau MposichepaTUBHY aKTUBHICTh ME30TeTiaIbHUX KITITHUH.
BomHouac MopdostoriuHi 03HaKM aTUTIil KIITUHHUX €JIEMEHTIB aTh-
ITOBOI TinepIuiasii mpoTok croctepiranucs B 47,3 % sunankis. Kiri-
TUHU 3 O3HAKaMH 3JI05IKiCHOTO TIepepOIKEHHST He OYJIv BUSIBJICHI B
>KOTHOMY 3 HaJJaHMX 3pa3KiB TKAHWHU MOJIOYHOI 3aJ1031. Baxnso
3a3HAYMTH, 1110 B 15 % mallieHToK y 3pa3kax eHIOMETpist JiarHoc-
TOBAHO TICTOJIOTiIYHI O3HAKM 3JI05IKICHOTO HOBOYTBOPEHHSI, 110
MPU3BEJIO 10 iXHBOT'O HETaifHOTO HATIPaBJIEHHS 0 TiHEKOJI0ra-0OH-
KoJIoTa JUT XipypriYHOTO BTPYYaHHSI Ta HEOOXiTHOI a1 toBaHTHOL
Tepartii. Bucnosku. Y TIporHO3i KJIIHITHOTO TIepe0iry rmepexpecHoro
cunnpomy I'E ta JI3M3 KiII040BY poJib BilirparoTh TiCTOJIOTiU-
He TiATBEPAXEHHS diarHO3y Ta O3HAKU aTUMil y 3pa3kax Oiorcii.
BusiBiieHHST aTUTIOBUX KJIITUH BUMAara€e KJIiHiYHOT KOHCYJIbTAllil 3a
YYacTIO TiHeKOJIora, MaMoJjIora Ta TiHeKOJIOra-OHKOJIoTa, ITij Jac
SIKOI TIPUMMAETHCS PillleHHS 100 XipyprivHOro BTPYYaHHS Ta
HeoOXiqHo1 (hapMakoTepartii.

Kio4oBi cioBa: enmgomerpios; 100posIKicCHe 3aXBOPIOBAHHSI
MOJIOYHOI 3aJI03W; aTUIIOBA TiMepIiiasis MPOTOK; TepeXpecHU
CUHAPOM; €HJAOMETPioiqHa KaplMHOMA; paK MOJIOYHOI 3aJI03U;
MeTa0OoTiUHUI CMHIPOM; KiCTKOBi MeTacTa3u
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