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Uterine fibroids remain one of the most common benign tumors of the female reproductive system, associated with a high
frequency of reproductive disorders, anemia syndrome, and the need for surgical intervention. Modern approaches to their
diagnosis and treatment are undergoing significant changes in the context of the rapid development of digital technologies. The
integration of artificial intelligence into clinical practice for uterine fibroids is considered a promising direction in the develop-
ment of evidence-based medicine, providing improved diagnostic accuracy, reduced number of unnecessary interventions, and

enhanced quality of life for patients.
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ntroduction. Uterine fibroids are among the

most common benign tumors of the female

reproductive system, characterized by pro-
nounced clinical and morphological heterogeneity
[6]. The diagnosis and treatment of fibroids remain
challenging due to the variability of clinical mani-
festations and prognosis [11].

Modern trends in medicine highlight the neces-
sity of integrating artificial intelligence (Al),
capable of increasing diagnostic accuracy, impro-
ving disease course prediction, and ensuring a per-
sonalized selection of therapeutic strategies [2, 8].

Unfortunately, there are no reliable statistical data
on the prevalence of uterine fibroids specifically in
Azerbaijan. To date, none of the international epide-
miological studies, including the Global Burden of
Disease (GBD) database, provide separate infor-
mation for this country. Nevertheless, global data
allow an estimation of the overall epidemiological
situation. According to the literature, the prevalence

of uterine fibroids among women of reproductive
age varies from 20% to 80%, depending on the stu-
died population and diagnostic methods applied [27,
32]. Over the past decades, the global incidence has
increased by approximately 79% [16]. In the 30-50
age group, the detection rate averages 20-30%, and
when using imaging methods (ultrasound, MRI), it
reaches up to 70% [14]. Epidemiological cohort stu-
dies confirm that by the age of 50, up to 70-80% of
women have ultrasound evidence of fibroids [3, 4].

The aim of the study. To determine the role and
clinical significance of integrating Al technologies
in the diagnosis and treatment of uterine fibroids,
based on the analysis of international experience and
the prospects of their application within persona-
lized medicine.

Material and Methods. The object of the study
is the clinical application of Al technologies in
the diagnosis, prediction, and treatment of uterine
fibroids. The possibilities of using machine learning

Table 1

International Experience of AI Use in Uterine Fibroids

Medical Center / Country Applied AI System

Clinical Tasks Achieved Effect

Diagnosis, growth predic- Reduction in unnecessary

Mayo Clinic (USA) IBM Watson Health tion, therapy choice hysterectomies by 22%
Charité — Universititsmediz- DeepRadiology + Radio- Recognition of submucosal Increased diagnostic accu-
in Berlin (DE) mics fibroids on MRI racy up to 94%

Kyoto University Hospital

(Japan) Fujitsu Al Diagnostics

Reduction in ineffective
prescriptions by 28%

Prediction of response to
medical therapy

Apollo Hospitals (India) MedML Al platform

Increased patient satisfac-
tion, recurrence reduction
by 19%

Personalized treatment ac-
cording to fertility plans

Imperial College London

(UK) NHS Predict-Gyn Al

Postoperative monitoring
and risk analysis

Earlier detection of compli-
cations by 1.5 days
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Table 2

Advantages of Al Application in Fibroid Treatment

Application Area

Key Advantage

Practical Effect

Diagnosis and risk stratification L .
& localization detection

Increased accuracy of fibroid type and

Reduced diagnostic errors and inappropriate
strategies

Treatment selection
radical therapy

Personalized choice between
medication, organ-preserving, and

Reduced unnecessary hysterectomies and
repeat interventions

Recurrence prediction

Machine learning algorithms predict
fibroid growth and recurrence risk

Improved long-term follow-up effectiveness

Reproductive outcomes pregnancy and childbirth

Modeling probability of successful

Optimized strategies in women with unrealized
fertility plans

Therapy monitoring

dynamics and side effects

Real-time assessment of symptom

Increased compliance, reduced complication
rates

algorithms and neural networks in the interpretation
of imaging data (ultrasound, MRI), predictive analy-
tics of recurrence risk, selection of organ-preserving
interventions, optimization of surgical strategies,
and dynamic patient monitoring are considered.

The study was conducted as an analytical review
of modern publications included in PubMed,
Scopus, Web of Science, and Lancet Digital Health
databases for the period 2019-2025.

The analysis included:

multicenter cohort studies,

systematic reviews and meta-analyses,

publications on the implementation of Al plat-
forms in clinical practice in the USA, Europe, Asia,
and Israel,

comparative studies of the effectiveness of tradi-
tional methods and Al algorithms in the diagnosis
and treatment of uterine fibroids.

The methodological basis was the principle of
evidence-based medicine, which involves critical
evaluation of sources, taking into account the level
of reliability and reproducibility of data.

Results. Clinical and Morphological Hetero-
geneity of Uterine Fibroids. Uterine fibroids rank
among the most common benign tumors of the fe-
male reproductive system. Despite their apparent
homogeneity as a nosological entity, this disease
represents an extremely heterogeneous condition,
both morphologically and clinically. This diversity
largely determines the difficulties of diagnosis and
therapy, as well as the variability of clinical out-
comes [27].

The localization of fibroid nodules is one of the
most important factors shaping the clinical presen-

tation of the disease. Submucosal lesions growing
into the uterine cavity are most often accompanied
by menstrual cycle disorders, hypermenstrual syn-
drome, and reproductive complications [25]. In-
tramural nodules manifest as uterine enlargement,
chronic pain syndrome, and dysmenorrhea, where-
as subserosal nodules are often asymptomatic and
become clinically significant only when reaching
large sizes [32]. Cervical and intraligamentary loca-
tions are less common but are associated with tech-
nical difficulties during surgical treatment [14].

In recent years, the international FIGO classifi-
cation (2011; revised 2018) has gained wide accep-
tance, detailing the localization of fibroids and their
relationship to the uterine wall layers [7, 10]. It dis-
tinguishes nine types of fibroids (0 to 8), including
completely submucosal pedunculated nodules (type
0), partially intramural submucosal lesions (types
1-2), as well as various variants of transmural, intra-
mural, and subserosal growth (types 3-8) [7]. Such
systematization enables standardized description
of pathological processes, improves interdiscipli-
nary communication, and facilitates the choice of the
most appropriate treatment strategy in accordance
with modern principles of evidence-based medicine.
In parallel, the PALM-COEIN classification deve-
loped by the FIGO Working Group provides a stan-
dardized framework for abnormal uterine bleeding,
within which leiomyomas are defined as a separate
etiological category, thereby reinforcing the clinical
significance of precise morphological diagnosis [18].

Diagnosis of Uterine Fibroids: Modern
Approaches and the Role of Al Diagnosis of ute-
rine fibroids is based on a combination of clinical
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examination and imaging methods, which allow not
only detection of nodules but also assessment of their
morphological characteristics and clinical signifi-
cance. The most accessible and widely used method
remains ultrasound (US), which makes it possible
to diagnose nodules with a diameter of 0.5-1 cm,
evaluate their number, localization, and echostruc-
ture [26]. Transvaginal ultrasound demonstrates
high sensitivity (up to 95%) in relation to submuco-
sal and intramural fibroids, although it is somewhat
less effective in detecting subserosal localization
and small lesions [29].

Magnetic resonance imaging (MRI) is recognized
as the “gold standard” in complex clinical cases [27].
MRI is indispensable in cases of multiple fibroids,
large uterine size, and in the differential diagnosis
with adenomyosis and malignant tumors [29]. Ad-
vanced radiological studies also emphasize key MRI
features of degenerative leiomyomas and the impor-
tance of differentiating them from sarcomas [20].

A promising direction is functional imaging, in-
cluding Doppler sonography, elastography, and con-
trast-enhanced ultrasound [32].

In recent years, the integration of radiomics and Al
into the diagnosis of uterine fibroids has been active-
ly developing [5, 24]. Radiomics enables extraction
of quantitative imaging parameters, such as texture
features and morphometric indices, which are not
available through conventional visual interpretation
[12]. Machine learning algorithms and deep neural
networks demonstrate potential in classifying fibroid
types, predicting their growth, and assessing the
probability of recurrence after treatment [24, 12]. In
the study by Huo T. (2023), the use of Al algorithms
in MRI image analysis increased diagnostic accuracy
by 12-15% compared with standard radiological in-
terpretation [12]. Al algorithms demonstrate potential
in classifying fibroid types, predicting their growth,
and assessing the probability of recurrence after treat-
ment [15]. Moreover, work is already underway on
integrating radiological data with molecular subtypes
of fibroids (e.g., MED12 mutations or HMGA2-asso-
ciated forms), which opens possibilities for personal-
ized diagnostics [17].

Treatment of Uterine Fibroids and International
Experience with AI. Modern approaches to the treat-
ment of uterine fibroids include medication therapy,
organ-preserving interventions (myomectomy, uteri-
ne artery embolization, high-intensity focused ultra-
sound under MRI control), and radical operations
(hysterectomy) [8, 30, 31]. The choice of treatment
depends on the patient’s age, reproductive plans,

size and localization of nodules, as well as symptom
severity [27]. Despite advances in minimally inva-
sive techniques, the risk of recurrence and the high
frequency of unnecessary surgical interventions in
women of reproductive age remain [2].

Al platforms provide new opportunities for op-
timizing treatment strategies. For example, the use
of Al in MRI interpretation in cases of suspected
submucosal fibroids ensures diagnostic accuracy up
to 92% [24]. Predictive models (XGBoost, CNN,
LSTM) are used to assess recurrence risk and thera-
peutic outcomes [5, 12, 15]. International reviews
emphasize that Al-based approaches allow more
precise risk stratification and personalization of
management [28].

Clinical guidelines developed by professional
societies (ACOG, FIGO, ESGE, ISGE, NICE) in-
creasingly recommend incorporating Al and digital
tools into routine practice for decision-making and
treatment planning [1, 10, 13, 19, 22]. ESGE and
ISGE specifically highlight Al in the context of sur-
gical planning, particularly hysteroscopic and lapa-
roscopic myomectomy [13, 22].

Reproductive implications remain a crucial fac-
tor: systematic reviews demonstrate that certain
fibroid subtypes, particularly FIGO type 3, are asso-
ciated with impaired fertility outcomes (tab. 1 and
2) [9, 25]. Al integration into fertility-preserving
strategies enhances reproductive prognosis and
individualizes treatment [9].

Environmental and socio-geographic risk fac-
tors also play a role in fibroid pathogenesis and
progression [21, 23]. Al platforms, when combined
with environmental and clinical datasets, may allow
more precise identification of high-risk populations.

Potential for AI Implementation in Gyneco-
logical Practice in Azerbaijan. Despite the active
development of digital technologies in global medi-
cine, particularly in gynecology, Azerbaijan current-
ly lacks published scientific data on the implemen-
tation of Al in the diagnosis or treatment of uterine
fibroids.

The absence of Al integration may be due to
several factors: limited infrastructure, insufficient
integration of clinical databases, lack of trained per-
sonnel in medical Al, and absence of interdisciplin-
ary collaboration [6, 11].

Nevertheless, this opens opportunities for promi-
sing initiatives aimed at adapting and testing inter-
national Al models within the context of Azerbaijani
clinical practice. In particular, localized platforms
could be developed for:
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interpretation of ultrasound and MRI images of
fibroids using neural network solutions,

prediction of fibroid growth and complication
risks in patients with various phenotypes,

personalized therapy selection considering ferti-
lity and somatic status.

Creation and implementation of such technologies
is possible only through close collaboration between
gynecological clinics, medical universities, and re-
search centers specializing in Al. International ex-
perience confirms the effectiveness of this approach:
implementation of Al platforms in clinical practice is
carried out in accordance with the recommendations
of leading professional societies — the International
Federation of Gynecology and Obstetrics (FIGO),
the American College of Obstetricians and Gynecol-
ogists (ACOGQG), and the European Society for Gynae-
cological Endoscopy (ESGE), ensuring standardized
and evidence-based application of digital technolo-
gies in fibroid treatment [1, 10, 13, 19].

Thus, the integration of Al into gynecological
practice in Azerbaijan represents not only a tech-
nological necessity but also a strategic direction in
the development of the national healthcare system.
This approach is oriented toward building a model
of future medicine based on principles of persona-
lized care, high predictive accuracy, and maximum
safety in providing assistance to women with ute-
rine fibroids.

Discussion and Prospects for Azerbaijan. Inter-
national experience with the implementation of Al
in clinical practice for uterine fibroids convincingly
demonstrates its potential in improving diagnostic
accuracy, predicting outcomes, and selecting optimal
treatment strategies [5, 12, 15, 20, 24, 28]. However,
for Azerbaijan this process has not only medical but
also strategic significance, as it reflects the overall
trend of healthcare digitalization and the transition to
personalized medicine.

At present, the diagnosis and treatment of ute-
rine fibroids in Azerbaijan rely primarily on tradi-
tional imaging methods (ultrasound, MRI), clinical
and laboratory indicators, and surgical approaches.
Despite high effectiveness in routine practice, prob-
lems remain: late diagnosis, limited access to high-
tech interventions, insufficient personalization of
therapy, and the risk of unnecessary operations in
women of reproductive age. Under these conditions,
Al integration can become a key tool for improving
the quality of medical care.

Analysis of available scientific and clinical lite-
rature, including publications in PubMed, Scopus,

and Web of Science, revealed opportunities for
promising initiatives aimed at adapting and testing
international Al models in Azerbaijani clinical prac-
tice. In particular, the following localized platforms
could be developed:

Diagnostic optimization. Creation of national
clinical-imaging databases on uterine fibroids to
train and validate machine learning algorithms. This
would improve ultrasound and MRI interpretation
accuracy even in regional clinics.

Predictive analytics. Application of Al to model
the risk of fibroid growth and recurrence after myo-
mectomy or uterine artery embolization could sig-
nificantly reduce the number of repeat interventions.

Support for personalized therapy. Incorporat-
ing hormonal profile, reproductive plans, and co-
morbidities through Al will increase the likelihood
of choosing optimal therapy and reduce the risk of
complications.

Robotic surgery. With the development of mini-
mally invasive and robotic surgery centers, integra-
tion of Al navigators (e.g., into the da Vinci plat-
form) will minimize surgical trauma and accelerate
patient recovery.

Scientific collaboration. Creation of consortia bet-
ween medical universities, clinics, and research centers
will enable adaptation of international experience to na-
tional conditions, fostering the development of local Al
algorithms.

Thus, for Azerbaijan, the use of Al in the treat-
ment of uterine fibroids should be regarded as a stra-
tegic direction in gynecology development, aimed
at improving diagnostic accuracy, individualizing
approaches, and optimizing medical resources.
Achieving this goal requires a phased introduction
of digital technologies, personnel training, and the
creation of scientific-practical platforms for testing
Al solutions in real clinical practice.

Conclusions

Modern diagnostic methods for uterine fibroids
include clinical examination, ultrasound, MRI, and
functional imaging; however, their accuracy and
prognostic value are significantly enhanced by the
integration of Al technologies.

The use of Al in diagnostics improves the accu-
racy of fibroid type and localization detection, en-
hances risk stratification, and provides the founda-
tion for personalized patient management strategies.

International experience demonstrates the high
effectiveness of Al in predicting fibroid growth,
recurrence after treatment, and reproductive out-
comes.
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For Azerbaijan, the implementation of Al in gy-
necological practice is not only a technological ne-
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PE3IOME

UHTEIPAIIUA TEXHOJOI U UCKYCCTBEHHOI'O UHTEJJIEKTA
B IMATHOCTUKY U JIEHEHUE MUOMbI MATKH

Kamuaosa H.M., Anmena 2.0.
Asepbatiocanckuii Meouyunckuti Ynusepcumem, kageopa axyuiepcmea
u eunexonoeuu, baxy, Azepbatiodcan

Muoma Matkd OCTaércss OJHOH M3 HaumOoee pPacHpOCTPaHEHHBIX JOOPOKAYECTBEHHBIX OIYXOJICH Cpeau
JKEHIIIMH, CONPOBOKIAIOLIEHCS BBICOKOM YacTOTOM pEnpOAYKTHBHBIX HapyIICHUH, aHEMHUYECKOro CHHIpOMa
1 HEOOXOIMMOCTBIO XMPYPrHUECKOro BMewaresbeTBa. COBpEMEHHbIE HOAXOAbl K €€ NUAarHOCTHKE M JICUEHHIO
MPETEPIIeBAIOT 3HAYMTENIBHBIC WM3MEHEHHS B YCIOBHSX CTPEMHUTEIBHOIO PAa3BUTUS LHU(POBBIX TEXHOJIOTHH.
HHrerpanust UCKyCCTBEHHOIO HMHTEIUIEKTA B KIMHUYECKYHO IPAKTUKY IIPY MHUOME MATKM PAacCMAaTpPUBACTCS KaK
MEPCIEKTUBHOE HAMpaBICHUE DPa3BUTHUS JOKA3aTelIbHOW MEIUIMHBI, O00ECIeUMBAaIOIIee IOBBIIIEHHE TOYHOCTH
JIMarHOCTHUKH, COKPALLICHUE YHCIIa HEHYKHBIX BMEIIATEIbCTB U YIIYUIICHUE KA4eCTBA )KU3HU MAllUEHTOK.
KuroueBble cj10Ba: MMOMa MAaTKH; MCKYCCTBEHHBIM HHTEIUICKT; TUATHOCTHKA; IEPCOHAIU3UPOBAHHAS Teparws;
IIPOrHO3MPOBAHUE; TOKa3aTeIbHas MEJUIINHA

XULASO

USAQLIQ MIiOMALARININ DIAQNOSTIKA VO MUALICOSINDO
SUNI INTELLEKT TEXNOLOGIYALARININ INTEQRASIYASI

Kamilova N.M., 9liyeva E.O.
Azarbaycan Tibb Universiteti, Mamaliq va ginekologiya kafedrasi, Baki, Azarbaycan

Uterin fibromalar qadin reproduktiv sisteminin on ¢ox rast golinon xosxassali siglorindon biri olaraq qalir va yiliksok
tezlikli reproduktiv pozgunluglar, anemiya sindromu va carrahi miidaxilo zarurati ilo miisayiot olunur. Onlarin diag-
nostika vo miialicesine miiasir yanagmalar roqomsal texnologiyalarin siiratli inkisafi fonunda shomiyystli doyisik-
liklora moruz galir. Uterin fibromalarin miialicosinds klinik praktikaya siini intellektin inteqrasiyasi diagnostikanin
doaqiqliyinin artirilmasi, artiq miidaxilslorin azalmasi v pasiyentlorin hoyat keyfiyyatinin yaxsilasdirilmasi baximin-
dan siibutlara asaslanan tibbin inkisafinda perspektivli istiqgamat hesab olunur.

Acar sozlor: uterin fibromalar, siini intellekt, diaqnostika, fordilosdirilmis terapiya, progqnozlagdirma, siibutlara
osaslanan tobabat
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