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AGE-RELATED CHARACTERISTICS OF ENDOMETRIAL PATHOLOGY IN WOMEN
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Abstract.
Background. Endometrial condition is a critical determinant of embryo implantation success in
assisted reproductive technology programs. Chronic endometritis is frequently asymptomatic and
remains underdiagnosed, particularly in  women of advanced reproductive age.
Objective. To assess the frequency and severity of endometrial pathology in women of advanced
reproductive age using hysteroscopy, histological, and immunohistochemical evaluation, compared
with women younger than 35 years.
Materials and Methods. A retrospective cross-sectional descriptive study was conducted,
analyzing 569 office hysteroscopy protocols with endometrial biopsy and CD138
immunohistochemical assessment. Patients were divided into two age groups: <35 years and >35
years.
Results. Chronic endometritis was highly prevalent in both age groups; however, severe forms were
significantly more common among women aged 35 years and older. No significant differences in
CD138 expression intensity were observed between age groups within the same severity categories.
Stromal  fibrosis was the most frequent associated endometrial abnormality.
Conclusion. Severe chronic endometritis is more frequently observed in women of advanced
reproductive age, supporting the need for mandatory hysteroscopic and immunohistochemical
endometrial assessment prior to assisted reproductive technology programs.
Key words: chronic endometritis, endometrium, advanced reproductive age, hysteroscopy, assisted
reproductive technologies

BO3PACTHBIE OCOBEHHOCTH IMATOJIOT MM DHJAOMETPHS VY )KEHIIUH,
MPOXOISIIUX TPOT'PAMMBI BCIIOMOI'ATEJIBHBIX PEITPOJYKTUBHBIX
TEXHOJIOT U

Jlyrpuesa Ymena dupaascueBHa
Camapkanackuii ['ocygapcTBeHHbIi MeIMIMHCKUN Y HUBEpCUTET

AHHOTaAIUSL.
AkTyajabHocTh. COCTOSIHME OSHIOMETpPHUS SBISETCA OJHUM M3 KIIOYEBBIX  (PaKTOPOB,
ONPEAETSIONIUX YCHEIIHOCTh MMIUIAHTallMd AMOpPHUOHA B MPOrpaMMax BCIOMOTaTEIbHBIX
PENPOAYKTUBHBIX TEXHOJOTUNA. XPOHUUYECKUN SHIOMETPUT YacTO MPOTEKaeT OECCUMITOMHO U
OCTaeTCsl HeIMarHOCTUPOBAHHBIM, OCOOCHHO Y >KEHIIUH CTapIIero PernpoyKTUBHOTO BO3pacTa.
Heas wuccaenoBanms. ONEHUTh YAaCTOTY W BBIPAKEHHOCTh MATOJIOIMYECKUX HW3MEHEHUH
SHIOMETpHUS Y JKEHIIHUH CTapliero pernpoayKTHBHOTO BO3pacTa MO JaHHBIM THCTEPOCKOIHH,
TUCTOJIOTHYECKOTO M MMMYHOTHMCTOXMMHUYECKOIO HCCJEIOBAHMI B CPAaBHEHHMHM C MAlMEHTKAMH
MIJIaJIIIe 35 JIeT.
Marepuansl u MeTObI. [ [poBeIeHO PETPOCTIEKTUBHOE OMKUCATENIBHOE MOMEPEYHOE UCCIIEJOBAHUE,
BKJIIOUMBIIEE aHAMU3 569 MPOTOKONOB OQUCHONW THUCTEPOCKONHH C OWOTCHEH SHIOMETpHS U
MMMYHOTUCTOXMUMHUYECKOHN oneHkor skcnpeccun CD138. TlanuenTku ObLTU pa3feneHbl Ha JBE
BO3pPACTHBIE TPYIIIIbL: MJIaIIIe 35 JIET n 35 JIET H cTapuie.
Pe3yabrarbl. XpOHHMUECKUH SHIOMETPUT BBISBISUICS B 00€MX BO3PACTHBIX TPYIIAX C BBICOKOM
9acTOTOW, OJHAKO BBIPAKEHHBIE ()OPMBI JIOCTOBEPHO dHaIlle BCTPEUYAINUCH Y KEHIIUH 35 JeT U
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crapiue. Pasznuunii B ypoBHe sxcnpeccun CD138 mexxay Bo3pacTHBIMU IPyIIIaMHU IIPH OJTMHAKOBOM
CTCTIICHH  BBIPAXEHHOCTHM  BOCHAJCHWS HE BBISIBICHO. Haumbonee  pacmpocTpaHEeHHOU
COITyTCTBYIOILEH [1aTOJIOTueN ABJISIICS ¢ubpo3 CTPOMBI SHJIOMETPHUSI.
3akiarodyeHue. Y OKEHIIMH CTapLIEro penpoAyKTUBHOIO BO3pacTa 4alle JUarHOCTHPYHOTCS
TSDKETbIe (POPMBI XPOHUYECKOTO SHIOMETPHUTA, YTO 00OCHOBBIBAET HEOOXOIUMOCTh 0053aTEIBHOTO
IIPOBEJICHUS] TUCTEPOCKONMM € OMONCHUEN W MMMYHOTMCTOXMMHUYECKHM HCCIEIOBAaHUEM IEpe]
[IPOrpaMMaMy BCIIOMOTaTeIbHbIX PENPOIYKTUBHBIX TEXHOJIOTUH.

KirroueBsble c10Ba: XpOHUYECKUI 3HIIOMETPUT, SHAOMETPUH, CTAPLUIMI PENPOTyKTUBHBIM BO3pACT,
TUCTEPOCKOIIHS, BCIIOMOTaTeJIbHbIE PENPOTYKTUBHbBIE TEXHOJIOTUU

YORDAMCHI REPRODUKTIV TEXNOLOGIYALAR DASTURLARIDAN
O‘TAYOTGAN AYOLLARDA ENDOMETRIY PATOLOGIYASINING YOSHGA
BOG‘LIQ XUSUSIYATLARI

Lutfieva Umeda Firdavsiyevna
Samargand Davlat Tibbiyot Universiteti

Annotatsiya.

Dolzarblik. Endometriyning funksional va morfologik holati yordamchi reproduktiv texnologiyalar
dasturlarida embrion implantatsiyasi muvaffagiyatini belgilovchi asosiy omillardan biridir.
Surunkali endometrit ko‘pincha klinik belgilarsiz kechadi va aynigsa katta reproduktiv yoshdagi
ayollarda kech aniglanadi.
Tadgigot magsadi. 35 yosh va undan katta ayollarda endometriy patologiyasining uchrash
chastotasi va og‘irlik darajasini gisteroskopiya, gistologik va immunogistokimyoviy tekshiruvlar
asosida  baholash hamda 35  yoshgacha bo‘lgan ayollar bilan  solishtirish.
Materiallar va usullar. Retrospektiv kesimli tavsifiy tadqiqot o‘tkazilib, 569 ta ofis
gisteroskopiyasi  protokollari, endometriy  biopsiyasi va CD138 ekspressiyasining
immunogistokimyoviy bahosi tahlil qilindi. Bemorlar ikki yosh guruhiga bo‘lindi: 35 yoshgacha va
35 yosh va undan katta.
Natijalar. Surunkali endometrit har ikkala yosh guruhida yuqori chastotada aniglangan bo‘lsa-da,
og‘ir shakllari 35 yosh va undan katta ayollarda sezilarli darajada ko‘proq uchradi. Bir xil og‘irlik
darajasida CD138 ekspressiyasida yoshga bog‘liq farglar aniglanmadi. Eng ko‘p uchragan
go‘shimcha patologiya endometriy stromasining fibrozidir.
Xulosa. Katta reproduktiv yoshdagi ayollarda surunkali endometritning og‘ir shakllari ko‘proq
aniglanadi, bu esa yordamchi reproduktiv texnologiyalar dasturlaridan oldin majburiy gisteroskopik
va immunogistokimyoviy tekshiruv o‘tkazishni asoslaydi.

Kalit so’zlar: surunkali endometrit, endometriy, katta reproduktiv yosh, gisteroskopiya, yordamchi
reproduktiv texnologiyalar

Introduction. Successful outcomes of assisted reproductive technology programs depend
not only on embryo quality but also on the functional and morphological state of the endometrium
at the time of embryo transfer. Endometrial receptivity is a critical determinant of implantation, and
even embryos with high developmental potential fail to implant in the presence of an altered uterine
environment [1]. One of the most common yet underdiagnosed causes of impaired endometrial
receptivity is chronic endometritis, a persistent inflammatory condition of the endometrial lining
that is frequently asymptomatic or presents with nonspecific clinical manifestations [2].

The prevalence of chronic endometritis in the general population remains relatively low; however,
among women with infertility, recurrent implantation failure, or recurrent pregnancy loss, its
incidence rises substantially [3,4]. Several studies have demonstrated that chronic endometritis is
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detected in up to 40-60% of women with repeated implantation failure when sensitive diagnostic
approaches are applied [5,6]. The pathogenic mechanisms underlying this association include
dysregulation of local immune responses, altered cytokine and chemokine signaling, impaired
angiogenesis, and structural remodeling of the endometrial stroma, all of which negatively affect
embryo—endometrium interaction [7]. Standard histological examination using hematoxylin and
eosin staining has limited sensitivity in detecting chronic endometritis due to difficulties in
identifying plasma cells within the endometrial stroma, especially during the secretory phase of the
menstrual cycle [8]. Immunohistochemical staining for CD138, a specific plasma cell marker, has
significantly improved diagnostic accuracy and is now considered a reference method for
confirming chronic endometritis [9,10]. In addition, office hysteroscopy allows direct visualization
of characteristic inflammatory features such as stromal edema, focal or diffuse hyperemia, and
endometrial micropolyps, further increasing diagnostic yield [11].
Advanced reproductive age is independently associated with reduced fertility potential and poorer
outcomes of in vitro fertilization. Age-related changes in immune regulation, cumulative
inflammatory exposure, and repeated intrauterine interventions may predispose older women to
more severe endometrial pathology [12]. Despite this, data directly comparing the frequency and
severity of chronic endometritis between younger and older reproductive-age women remain
limited. The present study was designed to analyze age-related differences in endometrial pathology,
with particular attention to chronic endometritis, using hysteroscopy combined with histological and
immunohistochemical assessment.

Materials and Methods. A retrospective descriptive cross-sectional study was conducted at
a specialized reproductive medicine center between 2020 and 2022. A total of 569 hysteroscopy
protocols with endometrial biopsy and subsequent immunohistochemical evaluation were analyzed.
All procedures were performed as part of routine pre-treatment assessment prior to planned in vitro
fertilization or intracytoplasmic sperm injection cycles. The study included women of reproductive
age from 18 to 49 years who provided informed consent and had complete clinical, histological, and
immunohistochemical data available for analysis. Patients with prior uterine surgery, acute pelvic
inflammatory disease within six months, incomplete biopsy data, or no planned embryo transfer
were excluded. Participants were stratified into two age-based groups: women younger than 35 years
and women aged 35 years and older. Office hysteroscopy was performed during the proliferative
phase of the menstrual cycle using a rigid hysteroscope with saline distension. Endometrial biopsy
specimens were obtained from the uterine fundus under direct visualization. Tissue samples were
fixed in neutral formalin, embedded in paraffin, and processed for routine histology and
immunohistochemical staining using monoclonal antibodies against CD138. The number of CD138-
positive plasma cells per high-power field was assessed visually and used to classify chronic
endometritis severity as mild, moderate, or severe. Statistical analysis was performed using standard
descriptive and comparative methods. Quantitative variables were expressed as means with standard
deviations, while qualitative variables were presented as percentages. Differences between groups
were evaluated using Student’s t-test and chi-square test, with statistical significance set at p < 0.05.

Results. Endometrial pathology was evaluated at the level of individual hysteroscopy
protocols rather than unique patients, allowing assessment of repeated examinations prior to
different assisted reproduction attempts. Of the 569 protocols analyzed, 256 were performed in
women younger than 35 years and 313 in women aged 35 years and older. The younger group was
characterized predominantly by primary infertility, whereas secondary infertility was significantly
more common in the older group. Normal hysteroscopic and histological findings were observed in
a minority of cases in both groups. Chronic endometritis was identified in more than 80% of
protocols in women under 35 years and in more than 85% of protocols in women aged 35 years and
older. While the overall prevalence of chronic endometritis did not differ significantly between age
groups, severe forms of the disease were detected significantly more often in older women. The



proportion of severe chronic endometritis was approximately threefold higher in the >35-year group
compared with younger women, indicating an age-associated increase in inflammatory burden.

Analysis of CD138 expression demonstrated no statistically significant differences in the
mean number of plasma cells between age groups within the same severity categories. This finding
suggests that while the frequency of severe disease increases with age, the immunohistochemical
intensity of inflammation at each severity level remains comparable across age groups. In addition
to chronic endometritis, structural endometrial abnormalities were frequently identified. Stromal
fibrosis or sclerosis was the most common pathological finding in both age groups, followed by
combined lesions involving fibrosis with lymphocytic infiltration, hypoplasia, or endometrial
polyps. The distribution of these pathologies did not differ significantly between younger and older
women, indicating that age primarily influenced the severity rather than the type of endometrial
pathology.

Discussion. The findings of this study confirm a high prevalence of chronic endometritis

among women undergoing evaluation prior to assisted reproductive technology, regardless of age.
However, the significantly higher frequency of severe chronic endometritis in women of advanced
reproductive age highlights the clinical importance of age-specific diagnostic strategies. These
results are consistent with previous reports demonstrating an increased burden of inflammatory
endometrial pathology in women with recurrent implantation failure and reproductive aging [4,6].
The discrepancy between the very high prevalence of chronic endometritis observed in this cohort
and lower rates reported in earlier studies may be explained by methodological differences. The
combined use of office hysteroscopy and CD138 immunohistochemistry substantially increases
diagnostic sensitivity compared with conventional histology alone [8,10]. This comprehensive
approach likely reveals subclinical or previously undetected inflammatory changes, particularly in
women with long-standing infertility or repeated assisted reproduction attempts.
Despite the higher prevalence of severe chronic endometritis in older women, the lack of age-related
differences in CD138 expression intensity suggests that the inflammatory response itself is not
intrinsically stronger with age, but rather more persistent or cumulative. Repeated intrauterine
manipulations, prolonged exposure to infectious or inflammatory stimuli, and age-related immune
dysregulation may contribute to this phenomenon [12]. The clinical relevance of these findings is
underscored by evidence that successful treatment of chronic endometritis leads to improved
implantation, pregnancy, and live birth rates [13—15]. Therefore, failure to identify and treat severe
inflammatory endometrial pathology prior to embryo transfer may partly explain reduced assisted
reproduction success in older patients. The retrospective design and single-country population
represent limitations of the present study, and prospective multicenter investigations are required to
validate these observations and assess treatment outcomes. Nevertheless, the results provide strong
support for incorporating routine hysteroscopic and immunohistochemical evaluation of the
endometrium into pre-1VF assessment, particularly for women aged 35 years and older.

Conclusion. Endometrial pathology is highly prevalent among women preparing for assisted
reproductive technology, with chronic endometritis representing the dominant finding. Although
the overall frequency of chronic endometritis is similar across age groups, severe forms occur
significantly more often in women of advanced reproductive age. These findings emphasize the
necessity of comprehensive endometrial evaluation, including office hysteroscopy and CD138
immunohistochemistry, prior to embryo transfer, especially in women aged 35 years and older.
Early detection and targeted treatment of chronic endometritis may improve implantation success,
reduce repeated IVF failures, and optimize reproductive outcomes.
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