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and direct relationships on the left half. Thus, we identified a pronounced factor of sexual dimorphism in the mag-
nitude, direction, and number of relationships between masticatory pressure indices and constitutional parameters
in individuals with a brachycephalic skull shape.
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Chronic endometritis is a persistent inflammatory process of the endometrial mucosa that may have a subtle or
asymptomatic clinical course and may be associated with impaired reproductive function. Morphological verification
of the disease requires a comprehensive assessment of structural endometrial changes and identification of plasma
cells. The aim is to perform a comprehensive histological and immunohistochemical assessment of morphological
changes in the endometrium of patients with chronic endometritis and to determine the principal structural charac-
teristics of the chronic inflammatory process. Endometrial biopsy specimens obtained from patients with clinically
suspected chronic endometritis during the proliferative phase of the menstrual cycle were examined. Histological
examination was performed after hematoxylin and eosin staining. Endometrial architecture, the glandular-to-stro-
mal ratio, stromal cellularity and inflammatory infiltration, spiral artery changes, structural alterations of the glands
and stroma, and polypoid formations were evaluated. Immunohistochemical staining with antibodies against CD138
was used to identify plasma cells, which were counted in 10 high-power fields. A spectrum of structural changes was
identified, including irregular distribution of glands of different calibers, focal changes in the glandular-to-stromal
ratio, uneven stromal cellularity, lymphoplasmacytic infiltration, spindle-shaped transformation of stromal cells, and
sclerotic changes in spiral arteries. Areas of incomplete shedding of the functional layer, micropolyps, and polypoid
formations were also observed in some specimens. CD138-positive plasma cells were detected in all examined cases,
ranging from 6 to 28 cells per 10 high-power fields. Chronic endometritis is characterized by a combination of struc-
tural remodeling of the glandular and stromal components, vascular changes, and lymphoplasmacytic infiltration.
The use of CD138 immunohistochemistry complements conventional histological examination and improves the ob-
jectivity of morphological verification of chronic endometritis.

Key words: chronic endometritis, endometrium, morphology, histology, immunohistochemistry, CD138, plasma
cells.
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Connection of the publication with planned re-
search work.

The study was carried out within the framework of
the scientific research work “Improving the diagnostics
and treatment of pregnant women with a burdened so-
matic anamnesis” of the Department of Obstetrics and
Gynecology, Faculty of Postgraduate Education, I. Hor-
bachevsky Ternopil National Medical University (state
registration number 0121U100153).

Introduction.

Chronic endometritis (CE) is one of the important
factors associated with impaired female reproductive
function and has been associated with infertility, repeat-
ed implantation failure, recurrent pregnancy loss, and
reduced effectiveness of assisted reproductive technol-
ogies [1-4]. A characteristic feature of the disease is its
oligosymptomatic or asymptomatic course, which con-
siderably complicates timely diagnosis and treatment.

CE is characterized by a combination of structur-
al and cellular changes in the endometrium, including
disturbances in glandular architecture, remodeling of
the stromal component, vascular changes, and chronic
inflammatory infiltration. Identification of plasma cells
using the immunohistochemical marker CD138 increas-
es the diagnostic accuracy of CE because plasma cells
are considered an important morphological indicator of
chronic endometrial inflammation [5-8].

In this context, comprehensive morphological and
immunohistochemical assessment of endometrial bi-
opsy specimens is important for confirmation of the
diagnosis, characterization of the degree of structural
alterations, and subsequent selection of an appropriate
therapeutic strategy.

Modern studies have demonstrated considerable
variability in the diagnostic criteria used for CE, particu-
larly with regard to the number of CD138-positive plas-
ma cells required for diagnosis [6—10]. Different studies
have used different cut-off values, which may substan-
tially influence the reported prevalence of CE and the as-
sessment of its association with reproductive outcomes
[7, 8].

Systematic reviews and meta-analyses have demon-
strated that CE may be associated with adverse reproduc-
tive outcomes, although the strength of this association
depends on the diagnostic criteria and the population
studied [3, 4]. The number and distribution of plasma
cells may also influence the clinical significance of the
histological findings [8, 9].

Therefore, the identification of CD138-positive plas-
ma cells should not be considered separately from the
overall morphological characteristics of the endometri-
um. Assessment of glandular architecture, stromal cellu-
larity, lymphoplasmacytic infiltration, vascular changes,
and polypoid alterations provides additional information
concerning the nature and duration of the inflammatory
process [5, 10, 11].

The combination of conventional histological exam-
ination and CD138 immunohistochemistry therefore
represents an important approach for the comprehen-
sive morphological characterization of CE, particularly in
women with reproductive disorders.

The aim of the study.

To perform a comprehensive histological and immu-
nohistochemical assessment of morphological changes
in the endometrium of patients with chronic endome-

tritis and to determine the principal structural criteria
characterizing the chronic inflammatory process.

Object and research methods.

Morphological examination of endometrial biopsy
specimens obtained from patients with clinically sus-
pected chronic endometritis was performed. The mate-
rial was collected during the proliferative phase of the
menstrual cycle and subsequently fixed in 10% neutral
buffered formalin. This study was conducted in accor-
dance with the requirements of Good Clinical Practice
(ICH E2(R6) GCP) and the Declaration of Helsinki of the
World Health Organization. All patients provided in-
formed voluntary consent prior to any procedures.

After standard histological processing, the specimens
were embedded in paraffin. Serial sections 4-5 um thick
were prepared and stained with hematoxylin and eosin.

Light microscopy was used to assess endometrial
architecture, the glandular-to-stromal ratio, glandular
shape and distribution, epithelial characteristics, stromal
cellularity, the nature and intensity of inflammatory in-
filtration, the condition of spiral arteries, spindle-shaped
transformation of stromal cells, areas of incomplete
shedding of the functional layer, polypoid formations,
and other structural changes.

For immunohistochemical verification of chronic
endometritis, monoclonal antibodies against CD138
(syndecan-1) were used to identify plasma cells in the
endometrial stroma. The assessment was performed by
counting CD138-positive cells in 10 high-power fields
using light microscopy.

The obtained results were compared with diagnostic
criteria for chronic endometritis, according to which the
presence of more than one CD138-positive plasma cell
per 10 high-power fields was considered morphological
evidence of a chronic inflammatory process.

Research results and their discussion.

Histological examination of endometrial biopsy
specimens stained with hematoxylin and eosin demon-
strated that in most cases the morphological pattern
corresponded to the mid-proliferative phase or early
secretory transformation. The endometrial architec-
ture was characterized by a polypoid configuration with
an irregular distribution of glands of different calibers.
Round-shaped glands predominated, accompanied by
individual tortuous structures. The glandular-to-stromal
ratio was most frequently 1:3 and locally changed to 1:2
in some biopsy specimens, indicating focal tissue remod-
eling (figure 1).

The epithelium of most glands was represented by a
single-layered or pseudostratified columnar epithelium
with basally located nuclei. The nuclei were round, with
moderate hyperchromasia and moderately pronounced
mitotic activity. No atypical mitoses were identified in
any case. The nuclear-to-cytoplasmic ratio remained
within the physiological range (1:2), subnuclear vacu-
olization was absent, the apical epithelial border was
regular, and the lumina of most glands were empty with-
out signs of secretory activity.

The stromal component was characterized by un-
even cellularity and focal or diffuse lymphoplasmacyt-
ic infiltration of varying severity. In some specimens,
areas of increased stromal vascularity, spindle-shaped
transformation of stromal cells, and areas of incomplete
shedding of the functional layer after previous menstru-
al cycles were observed. In some cases, numerous clus-
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Figure 1 - Irregular distribution of glands of different calibers and focal lymphoplasmacytic infiltration of the stroma. Hematoxylin
and eosin staining. Magnification: x100.

ters of sclerotic spiral arteries were identified, where-
as in others they were solitary or completely absent
(figure 2).

Additional focal proliferative changes were identi-
fied in some patients in the form of hyperplastic-type
endometrial polyps, micropolyps, or glandular-fibrous
endocervical polyps. These lesions were accompanied
by pronounced lymphoplasmacytic infiltration, endocer-
vical glands, erythrocyte extravasation, and individual
neutrophilic granulocytes.

Immunohistochemical examination using antibodies
against CD138 confirmed the presence of plasma cells in
the endometrial stroma in all examined cases. The num-
ber of CD138-positive cells ranged from 6 to 28 cells per
10 high-power fields, which substantially exceeded the
reference value (up to 1 cell per 10 high-power fields)
and corresponded to the diagnostic criteria for chron-
ic endometritis. The highest number of plasma cells
was observed in biopsy specimens with the most pro-
nounced lymphoplasmacytic infiltration and structural
remodeling of the endometrium (figure 3).

Thus, the combination of histological findings — in-
cluding irregular distribution of glands, changes in the
glandular-to-stromal ratio, focal lymphoplasmacytic
infiltration, sclerotic changes in spiral arteries, spin-
dle-shaped transformation of stromal cells, formation
of polypoid structures, and increased CD138 expression

Figure 2 — Cellular composition of the endometrial stroma. Focal
lymphoplasmacytic infiltration. Hematoxylin and eosin staining.
Magnification: x1000.

- confirmed the presence of a chronic inflammatory pro-
cess in the endometrium (figure 4).

The morphological findings obtained in our study are
consistent with the current concept of chronic endome-
tritis as a persistent inflammatory process accompanied
by plasma-cell infiltration and structural remodeling of
the glandular and stromal components of the endome-
trium [5, 6, 10].

Figure 3 — CD138-positive plasma cells in the endometrial stroma. Immunohistochemical examination, Magnification: x400.
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Figure 4 — Pronounced CD138 expression in a patient with severe chronic endometritis.
Immunohistochemical examination. Magnification: x1000.

An important finding of our study was the detection
of CD138-positive plasma cells in all examined biop-
sy specimens. Their number ranged from 6 to 28 cells
per 10 high-power fields. These values exceed the low
threshold levels used in some contemporary studies for
morphological verification of chronic endometritis. At
the same time, published data demonstrate that there is
no single universally accepted cut-off value for the num-
ber of CD138-positive plasma cells, which remains one
of the main causes of heterogeneity in the diagnostic
criteria for chronic endometritis [7, 8, 12].

Santoro et al., in a systematic review and meta-anal-
ysis, demonstrated that studies have used thresholds
ranging from 1 to 50 plasma cells per 10 high-power
fields, while a statistically significant association with
recurrent pregnancy loss was observed at a threshold
of 25 cells per 10 high-power fields [8]. Therefore, the
range of 6—28 CD138-positive cells per 10 high-power
fields observed in our study corresponds to levels of
plasma-cell infiltration that are considered clinically rel-
evant in a number of contemporary studies.

Our findings are also consistent with the results of
Bulut et al., who demonstrated an adverse effect of
chronic endometritis on reproductive outcomes when
a threshold of 25 CD138-positive plasma cells was used
[9]. At the same time, systematic reviews indicate that
the clinical significance of chronic endometritis may de-
pend on the severity of plasma-cell infiltration [4, 8, 13].

The present findings confirm the need to assess
CD138-positive plasma cells not in isolation but within
the context of the overall morphological pattern. The
combination of lymphoplasmacytic infiltration with
glandular irregularity, stromal remodeling, spiral artery
changes, and polypoid structures constitutes a morpho-
logical complex characteristic of a persistent inflamma-
tory process.

It should be emphasized that individual morpho-
logical features of chronic endometritis are not abso-
lutely specific. Therefore, the use of CD138 immuno-
histochemistry provides a more objective means of
identifying plasma cells and complements the results of
conventional histological examination [6, 10, 14].

Taken together, the findings indicate that compre-
hensive histological and immunohistochemical assess-
ment is an appropriate approach for the morphological

characterization of chronic endometritis, particularly in
patients with reproductive disorders.

Conclusions.

1. The morphological pattern of the endometrium in
patients with chronic endometritis is characterized by
a complex of structural changes, including disturbanc-
es of glandular architecture, alterations in the glandu-
lar-to-stromal ratio, focal or diffuse lymphoplasmacytic
infiltration, stromal remodeling, and sclerotic changes in
spiral arteries.

2. Additional morphological manifestations of chron-
ic endometritis include spindle-shaped transformation
of stromal cells, areas of incomplete shedding of the
functional layer, formation of micropolyps, and polypoid
lesions, indicating a prolonged course of the chronic in-
flammatory process.

3. Immunohistochemical examination using the
CD138 marker confirms the presence of plasma cells in
the endometrial stroma and represents a highly infor-
mative method for morphological verification of chronic
endometritis. The detected number of CD138-positive
cells (6-28 per 10 high-power fields) substantially ex-
ceeds the reference values and corresponds to currently
used diagnostic criteria for the disease.

4. The combined use of histological and immunohis-
tochemical methods provides high diagnostic informa-
tiveness in the assessment of the endometrium, makes
it possible to objectively confirm chronic endometritis,
and may be used to guide subsequent therapeutic man-
agement in patients with reproductive disorders.

Prospects for further research.

Further research should focus on the comprehensive
correlation of morphological and immunohistochemical
characteristics of the endometrium with microbiological
findings, the condition of the vaginal and cervical micro-
biota, clinical characteristics of patients, and outcomes
of assisted reproductive technology programs. Particular
attention should be paid to the relationship between the
number of CD138-positive plasma cells, the severity of
structural remodeling of the endometrium, and the ef-
fectiveness of treatment for chronic endometritis.
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MOP®OJTIOTIYHA XAPAKTEPUCTUKA EHAOMETPIA Y NMALLIEHTOK 13 XPOHIYNHUM EHOOMETPUTOM

KouabuH H. B., boituyK A. B., KowapHwuii B. B.

Pe3stome. XpOHiYHUIN eHAOMETPUT € TPMBAIMM 3aMaNbHUM NPOLLECOM eHAOMETPIA, AKMI YacTO MAE MasloCUMM-
TOMHMI Nepebir Ta MoKe ByTK NOB’A3aHMIA i3 NOPYLIEHHAMK penpoayKTnBHOI GyHKLjii. MopdonoriyHa Bepudikauis
3aXBOPIOBAHHA MAE Ba*K/NMBE 3HAYEHHA, OCKi/NIbKM TiCTO/IOTNYHE AOCNIAXKEHHA [,O3BOAE OLLIHUTU CTPYKTYPHY nepe-
bynoBy eHaomeTpisa, a CD138-imyHoricToXimis — BUABUTU NAA3MATUYHI KAITUHMN.

MeTa focnigKeHHA — NPOBECTM KOMMAEKCHY MCTONOMYHY Ta iMYHOTICTOXiMIYHY OLLIHKY MOP)ONOTiYHUX 3MiH eH-
OOMETPIA Y NALEHTOK i3 XPOHIYHUM €HAOMETPUTOM.

JocnigxkeHo biontat eHAomeTpiA, oTpMMaHi y nponidepaTMBHy dasy MeHCTpyasbHOro Umkay. FictonoriyHe
OOCNiAXKEeHHs npoBoAMaM 3 ¢papbyBaHHAM reMaToOKCUMNIHOM Ta eo3MHOM. OUiHIOBaNM apXiTEKTOHIKY eHAoMEeTpin,
dopmy i posTallyBaHHA 33103, CNiBBIAHOLIEHHSA 3a/103UCTOTO Ta CTPOMA/IbHOTO KOMMOHEHTIB, KAITUHHICTb CTpOMM,
XapakTep 3ananbHoi iHGINbTPaLIl, CTaH cnipasbHUX apTepin Ta CTPYKTYPHI 3MiHM CTPOMaNbHUX KNiTUH. [na BuAB-
NIeHHA NAAa3MaTUYHUX KNITUH 3aCTOCOBYBA/IM iIMYHOTICTOXIMiYHE A0CNiAKeHHA 3 aHTUTIiNamn go CD138 ta nposoau-
NN iX KinbKicHWI nigpaxyHoK y 10 nonsax 3opy.

FicTonoriyHo BMABNEHO KOMMNIEKCHY NepebyaoBy eHAOMETpIA: HepPiBHOMIpHE PO3TallyBaHHSA 3a/103 Pi3HOrO Ka-
Nibpy, 3MiHX CNiBBiIAHOLWEHHA 3a103UCTOTO | CTPOMA/IbHOTO KOMMOHEHTIB, HEPIBHOMIPHY KJITUHHICTb CTPOMM Ta
BorHuesy abo ambysHy nimbonnasmoumutapHy iHdinbTpauito. Y yacTuHi bionTaTiB BU3HaYanu BepeTeHoNoAibHy
TpaHchOpMaLLit0 CTPOMANbHUX KNITUH, HEMOBHE BiATOPrHEHHA GYHKLIOHANbHOMO Wapy, CKAEPOTUYHI 3MiHW cni-
panbHUX apTepiin, MikponoAninu Ta nosinonoAibHi yrteopeHHs. CD138-n03nTUBHI NAa3MaTUYHI KAITUHU BUAB/IEHO Y
BCiX OOCNIAMKEHMX BMMNAAKAX; iX KiNbKiCTb cCTaHOBMAA 6—28 KNiTWH Ha 10 nonis 30py.

OTpuMaHi pesyabTaTh CBiAYaTb, LLLO XPOHIYHUN EHAOMETPUT CYNPOBOAKYETLCA HE AULIE NAA3MOLUTAPHO iH-
dinbTpauieto, a M1 KOoMnaeKkcHo NepebyaoBOK 3a103MCTOrO, CTPOMANBLHOTO Ta CYAUHHOTO KOMMOHEHTIB eHAOMe-
Tpis. MoeaHaHHsA rictonorii Ta CD138-imyHoricToximii nigsuiLye 06’eKTMBHICTb MopdosioriyHoi BepudikaLii 3axso-
PHOBaHHA.

Kno4oBi cnoBa: XpoHiYHUI eHAOMETPUT, eHAOMETpIN, mopdonoris, rictonoria, imyHorictoximia, CD138, nnas-
MATUYHI KNITUHW.

MORPHOLOGICAL CHARACTERISTICS OF THE ENDOMETRIUM IN PATIENTS WITH CHRONIC ENDOMETRITIS

Kotsabin N. V., Boychuk A. V., Kosharniy V. V.

Abstract. Chronic endometritis is a prolonged inflammatory process of the endometrium that often follows an
asymptomatic or paucisymptomatic course and may be associated with reproductive dysfunction. Morphological
verification of the disease is crucial, as histological examination allows for the assessment of endometrial structural
remodeling, while CD138 immunohistochemistry enables the detection of plasma cells.

The aim of the study was to conduct a comprehensive histological and immunohistochemical assessment of
endometrial morphological changes in patients with chronic endometritis.
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Endometrial biopsy samples obtained during the proliferative phase of the menstrual cycle were analyzed.
Histological examination was performed using hematoxylin and eosin staining. Parameters evaluated included
endometrial architecture, gland shape and distribution, the ratio of glandular to stromal components, stromal
cellularity, the nature of inflammatory infiltration, the state of spiral arteries, and structural changes in stromal
cells. Immunohistochemical analysis using anti-CD138 antibodies was employed to detect plasma cells, and their
numbers were quantified across 10 fields of view.

Histological analysis revealed complex endometrial remodeling: irregular distribution of glands of varying calibers,
altered ratios of glandular to stromal components, uneven stromal cellularity, and focal or diffuse lymphoplasmacytic
infiltration. In some biopsy samples, spindle-shaped transformation of stromal cells, incomplete shedding of the
functional layer, sclerotic changes in spiral arteries, micropolyps, and polypoid formations were observed. CD138-
positive plasma cells were detected in all cases examined; their count ranged from 6 to 28 cells per 10 fields of view.

The results indicate that chronic endometritis is accompanied not only by plasmacytic infiltration but also by
complex remodeling of the glandular, stromal, and vascular components of the endometrium. Combining histology
with CD138 immunohistochemistry enhances the objectivity of the morphological verification of the disease.

Key words: chronic endometritis, endometrium, morphology, histology, immunohistochemistry, CD138, plasma
cells.
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CTAH FEMOMIKPOLIMPKYNIATOPHOIO PYC/IA TA ALIMHAPHO-NPOTOKOBOTO
ANAPATY MAJIUX C/IMHHUX 3AN03 TBEPAOTO NIAHEBIHHA 3A Al TPUNTOPENIHY
TA KOPEKLIIT KBEPLLETUHOM VY LLYYPIB

MonTtaBcbKui gepKaBHUIT meguuHUiA yHiBepcuTeT (M. MonTaBa, YKpaiHa)
Katerinashtepa87@gmail.com

Mani cnuHHI 30103U meepdo2o NiOHeBIHHA YymaAUBo peazyroms Ha CUCMeMHI 20PMOHAsbHI 3MIHU, W0 MOXYMb
Cynpos8ooXy8amucs MopyweHHAMU MIKPOUUPKYAAyil ma cmpyKmypHoi opaaHi3ayii 3as03ucmoeo anapamy.
lMepcnekmusHUM 3acOb60M KopeKuii makux 3MiH € K8epuyemuH, SKOMY MpUMamMaHHi GHMUOKCUOAHMHI, MeMbpaHo-
ma aHeionpomeKkmopHi enacmusocmi. Mema 00cnidxeHHA —oUuiHUMU CMaH 2eMOMIKPOUUPKYAAMOPHO20 pycaa ma
QUUHAPHO-MPOMOKOB020 anapamy mMasaux CAUHHUX 3as103 meepdo2o nioHebiHHA wypie 3a ymos 0ii mpunmopeniHy
ma Kopekuyii keepuyemuHom. [ocnionceHHa rnposedeHo Ha binux wypax, po3nodineHuUx Ha KOHMPOsbHY epymny,
epyny XimiyHoOi Kacmpauii ma epyny Kopekuii. XimiyHy Kacmpauito moOentosanu 00HOPA308UM MiOWKIPHUM
geedeHHAM mpunmopeniHy (0,3 me/Ke), kKeepuemuH 8800unu nepopasnsbHo no 100 me/ke mpu4i HaG MUMOEHsb.
lMposodunu 2icmosnozivHe ma mopgomempuyHe 00CNiOHeHHS CYOUH MIKPOUUPKYAAMOPHO20 pycAad, ayuHycis i
8UBIOHUX MPomoK. Cmamucmu4Hy 3Ha4ywicme oyiH8aaU 3a Kpumepiem MaHHa—YimHi (p<0,05). Tpusana 0dis
mpunmopesniHy Cripu4uHAaa XpPoHo3aaexHi 3MiHU: yrnpodosxc 6—9 micayie nepesaxcana ousaamauis apmepion,
Kaninapie i eeHys, mooi Ak Ha 12-my micaui 3meHweHHA diamempie apmepion i Kaninapie ceiduus10 NPo BUCHAWEHHS
KOMMEeHCamopHUX MEXAHi3mie. B ayuHapHo-npomokosomy anapami paHHi KOMAEeHCamopHi 3MiHU NOCMyrnogo
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