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Resume. Ovarian tumors are among the most common and clinically
significant gynecological pathologies, profoundly affecting women’s reproductive
health. In the early stages, these tumors often present with minimal or nonspecific
clinical symptoms, and their morphological variability complicates differentiation
between benign and malignant lesions. Early diagnosis and accurate differential
assessment are critical for improving treatment outcomes and optimizing patient
care. Conventional B-mode ultrasound is limited in assessing tissue stiffness,
elasticity, and internal structure, restricting accurate and timely diagnosis and
sometimes leading to unnecessary invasive procedures. Therefore, there is an
increasing demand for highly informative, non-invasive diagnostic methods.
Sonoelastography, a modern real-time ultrasound imaging technique, provides a
new perspective for evaluating ovarian tumors. This method allows both
quantitative and qualitative assessment of tissue elasticity and stiffness, facilitates
differentiation between benign and malignant lesions, detects subtle structural
changes, and evaluates capsule integrity and fibrous tissue composition. Advanced
techniques, including strain and shear-wave elastography, as well as color
elastography mapping, enhance differential diagnostic accuracy and allow earlier
detection of malignancies. Sonoelastography simplifies the diagnostic process,
optimizes clinical decision-making, enables ovarian preservation in reproductive-
age women, reduces the need for invasive procedures and costly radiological
examinations, and improves patient safety. The method has demonstrated high
sensitivity, diagnostic accuracy, and clinical applicability, contributing to
reproductive health preservation and improved treatment outcomes. This article
provides a comprehensive analysis of the diagnostic potential, advantages,
limitations, clinical applications, and future perspectives of sonoelastography. It
also reviews international research and guidelines, emphasizing its practical
significance for early detection, differential diagnosis, and optimization of patient
management strategies in ovarian tumors.
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Jouent kadeapsl siiepHOM MeAMIIUHBI U METUUUHCKON PaN0JI0TH
Byxapckoro rocy1apcTBeHHOr0 MeAMIUHCKOr0 HHCTUTYTAa HMeHH A0y AJn
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CoxuboBa 3uéaa PaxmoHoBHA

Pe3siome. Omyxonu  SUYHUKOB  OTHOCATCS K  YWCIy  HamOoiee
pacpoCTpaHEHHBIX W KIWHUYECKA 3HAYMMBIX THHEKOJOTUYECKHUX ITaTOJIOTHH,
CYIIECTBEHHO BIUSAIONIMX HA PENPOIYKTUBHOE 3/I0pPOBHE >KCHIMWH. Ha paHHUX
CTaAusIX JaHHBIE HOBOOOPA30BaHUS YacTO MPOTEKAIOT C MHHUMAIbHBIMHA WM
HecTen(PUIeCKMMU  KIIMHUYECKUMH TIPOSIBIICHUSIMH, a UX Mopdosorndeckoe
pasHooOpaszue  3arpynHser  auddepeHumnanuo  J0OPOKAUYECTBEHHBIX U
3JIOKAYECTBEHHBIX MPOIECCOB. PaHHsS MUarHocTHKa U TouHas audQepeHnranibpHas
OLICHKa MMEIOT pellalollee 3HAYeHUe i YIYYIICHUS Pe3yJIbTaTOB JICUCHUS U
ONTUMH3ALIMY BEJICHUS MAIUEHTOB.

TpanuuuoHHOE YIBTPa3ByKOBOE HccleoBaHUEe B B-pexxuMe orpaHuyeHo B
OIICHKE KECTKOCTH, SJTACTUYHOCTH U BHYTPEHHEH CTPYKTYPhI TKAHEH, YTO CHUKACT
TOYHOCTh M CBOEBPEMEHHOCTh JMATHOCTHUKA WM B PsJI€ CIIy4aeB MPUBOAHUT K
HEOOOCHOBAHHBIM WHBAa3MBHBIM BMEIIATEIHCTBAM. B CBSI3W ¢ A3TUM BO3pacTaer
MOTPEOHOCTH B BEHICOKOMH(OPMATHUBHBIX M HECMHBA3UBHBIX METO/IaX JTHATHOCTHUKHU.

Conosmacrorpadusi — COBpEMEHHAasi TEXHOJIOTHUA  YJIbTPa3BYKOBOM
BU3YyaJIN3AIMH B PEKUME PEaTbHOTO BPEMEHH — OTKPBIBAET HOBBIC BO3MOYKHOCTH
B OIIGHKE OMyXOJIeW SIMYHMKOB. METOa TO3BOJIIET TPOBOAUTH  Kak
KOJMYECTBEHHYIO, TaK M KayeCTBEHHYIO OIICHKY 3JIACTUYHOCTH M KECTKOCTH
TKaHEew, CIIOCOOCTBYET nuddepeHnmanum T00pOKaYEeCTBEHHBIX u
3JI0KAYECTBEHHBIX 00pa30BaHUM, BBIABICHUI0 MHUHUMAIbHBIX CTPYKTYPHBIX
U3MEHEHHM, a TakKe OLEHKE IIEJIOCTHOCTH KalCyJibl U cojepkaHust GuOpo3HOi
TKaHHU.

[IpumeHeHne COBPEMEHHBIX TEXHOJIOTHM, BKJIIOYas KOMIIPECCHOHHYIO
(strain) w cnBuroByto (shear-wave) osmacrorpaduio, a TakKe IIBETOBOE
anmactorpauueckoe KapTHPOBAHUE, MOBBINIAET TOYHOCTH udepeHIranTbHON
JTMATHOCTUKH # obecrmeunBaeT 0ojiee paHHEE BBISIBICHHUE 3JI0KAYECTBEHHBIX
MIPOIIECCOB.

Conosnacrorpadus ynporiaeT IMarHoOCTHYECKU alTOPUTM, ONITUMUZHPYET
MPUHATHE KIMHWUYECKUX PEIICHHWHA, CIOCOOCTBYET COXPAaHECHUIO SMYHUKOB Y
KCHIIMH PEMPOJTYKTUBHOTO BO3pacTa, CHIDKAET HEOOXOAMMOCTh HHBA3UBHBIX
Oporeayp Y JOPOTOCTOSIIIUX JIyY4eBBIX METOJOB OOCIENOBaHMS, a TaKKe
MOBBIIIAET OE€30MaCHOCTh MAIMEHTOB. MEeToJl MpOAEMOHCTPUPOBA BBICOKYIO
YyBCTBUTEIBHOCTD, JUATHOCTUYECKYIO TOUHOCTh M KIIMHUYECKYIO MPUMEHUMOCTD,
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CIIOCOOCTBYSl ~ COXPAHEHHIO  PEHPOJYKTHBHOIO  3JI0POBbS M YIYUIICHHUIO
pPEe3yJIbTATOB JICUCHMUSI.

B nmanHOM cTaThe MNpENCTaBICH KOMIUIEKCHBIM aHalli3 JIHAarHOCTUYECKUX
BO3MOYKHOCTEH, NPEUMYIIECTB, OrPAHWYCHHUM, KIMHUYECKOTO IPUMEHCHUS U
MEPCIIEKTUB pa3BUTHUs coOHOAacTorpadun. Takke pacCMOTPEHBI MEXyHApOIHbIE
WCCIICIOBAHUSI W KJIMHUYECKUE  PEKOMEHIAIMW, TMOJYEpKUBAIOMME €€
MPAKTUYECKYI0 3HAUYMMOCTh [IJI1 PAaHHETO BbIsABIEHUS, AuddepeHImaibHon
JTUArHOCTUKM W ONTUMHU3ALMM TAaKTUKWA BEJICHUS MAlUEHTOK C OMyXOJISIMU
SIMIHUKOB.

KioueBble ciaoBa: coHodnactorpadus, YyJIbTPa3ByKOBOE HCCIEIOBaHUE,
OMYXOJM SMYHHUKOB, 3JI0KaYe€CTBEHHOCTh, Ju(depeHnnanbHas JIUarHOCTHKa,
3JJACTUYHOCTh  TKAHEW, paHHSA  JUArHoCTHUKA, KJIWHUYECKOE  pEIICHHE,
PEeIPOAYKTUBHOE 3J0POBbE, HCMHBa3UBHAs TUArHOCTUKA, KIIMHUYECKAs TPAKTHUKA.

Relevance. In recent years, the problem of preserving women’s reproductive
health has been considered one of the most important directions of modern
medicine. Among these problems, ovarian tumors occupy a special place, being
distinguished by their high incidence, latent clinical course, and late detection.
Ovarian tumors occupy one of the leading positions in the structure of
gynecological diseases and remain one of the causes of oncological mortality
among women. In particular, due to the poor manifestation or complete absence of
clinical signs in the early stages of the disease, tumors are often detected at late
stages, which sharply reduces the effectiveness of treatment. The morphological
and histological diversity of ovarian tumors creates significant diagnostic
difficulties in differentiating benign and malignant processes. Traditional clinical
examinations and laboratory methods do not allow for a complete assessment of

the biological characteristics of tumors.

At present, ultrasound examination is considered the main screening method for
the detection of ovarian tumors; however, conventional B-mode ultrasound does
not provide sufficient information about tissue density, elasticity, and stromal
structure of tumors. This situation may lead to misdiagnosis between benign and
malignant tumors and, as a result, to excessive invasive interventions or,

conversely, to delays in adequate therapeutic measures. In modern medicine, the
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introduction of minimally invasive, highly accurate, and patient-safe diagnostic
technologies is considered one of the urgent tasks. From this perspective,
sonoelastography—a modern ultrasound technology that allows real-time
assessment of tissue elasticity and stiffness—has great scientific and practical

significance in the diagnosis of ovarian tumors.

Using sonoelastography, it is possible to evaluate the mechanical properties of
tumors, to perform more accurate differential diagnosis between benign and
malignant processes, and also to detect the risk of tumor malignization at early
stages. The implementation of sonoelastography in clinical practice increases the
possibility of preserving the ovaries in women of reproductive age, reduces the
number of unnecessary surgical procedures and invasive biopsies, and decreases
the need for expensive radiological examinations. This not only contributes to
preserving patients’ quality of life and reproductive health, but also increases the

economic efficiency of the healthcare system.

To date, the diagnostic capabilities, advantages, and limitations of
sonoelastography in the diagnosis of ovarian tumors have not been sufficiently
studied in a systematic manner. Despite the existence of some foreign studies,
issues related to comprehensive evaluation of this method, its integration into
clinical protocols, and its application in local conditions remain relevant.
Therefore, the scientific investigation of the role of modern ultrasound
technologies, particularly sonoelastography, in the diagnosis of ovarian tumors and
the assessment of its diagnostic significance constitute an akrtyal scientific and
practical task. The above-mentioned circumstances determine the relevance of this
research topic and substantiate the necessity of conducting scientific studies aimed
at improving early diagnosis, differential assessment, and treatment strategies for

ovarian tumors.

Materials and methods. This scientific study is aimed at evaluating the

diagnostic capabilities of modern ultrasound technologies, in particular
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sonoelastography, in the diagnosis of ovarian tumors. The study was conducted on
the basis of comprehensive examinations incorporating clinical, instrumental, and
analytical approaches. As the study material, women in whom space-occupying
lesions in the ovarian region were identified were selected. The study included
patients belonging to different age groups, including those in the reproductive,
premenopausal, and postmenopausal periods. Patients were selected based on
clinical complaints, anamnestic data, and the results of gynecological
examinations. Patients with suspected ovarian tumors were included in the study,
while cases with secondary tumors of other organs, acute inflammatory processes,
and severe extragenital pathologies were excluded. For each patient, data on
clinical anamnesis, reproductive history, characteristics of the menstrual cycle, and
hormonal status were collected. All patients underwent general clinical
examination, gynecological inspection, bimanual examination, and assessment of
general condition. Clinical symptoms were correlated with the localization, size,
and presumed biological characteristics of ovarian tumors. Ultrasound examination
was used as the main instrumental method for the evaluation of ovarian tumors.
The examination was performed using transabdominal and transvaginal ultrasound
probes. In B-mode, the shape, contours, size, internal structure, capsule condition,
and relationship with surrounding tissues of ovarian tumors were assessed.
Particular attention was paid to solid and cystic components within the tumors,
septa, papillary projections, and signs of heterogeneity of the internal structure.
Sonoelastography was applied as the main methodological component of the study.
Sonoelastographic examination made it possible to assess the elasticity and
stiffness of tumors in real time. During the study, strain elastography and shear-
wave elastography technologies were used. Using sonoelastography, the
mechanical properties of ovarian tumors, degree of elasticity, homogeneity of
internal structure, and stiffness gradients were analyzed. Through color
elastographic mapping (elasto-mapping), differences in elasticity in various zones

of tumors were identified, and features characteristic of benign and malignant
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processes were compared. In addition to ultrasound examination, color and power
Dopplerography were applied. Using this method, the characteristics of tumor
blood supply, the degree of vascularization, and the nature of blood flow were
assessed. Dopplerographic parameters were subjected to comparative analysis with
sonoelastographic results. All ultrasonographic and sonoelastographic parameters
were compared with clinical data and established diagnoses. Based on the obtained
data, the diagnostic significance of sonoelastography in the diagnosis of ovarian
tumors was evaluated. The study analyzed the advantages, limitations, and
possibilities of clinical application of sonoelastography in comparison with
conventional ultrasound examinations. The obtained results were systematized,
compared across groups, and subjected to comprehensive analysis. The study
results were compared with data from scientific literature and foreign studies,
which made it possible to more deeply assess the role and significance of

sonoelastography in the diagnosis of ovarian tumors.

Results and discussion. In the course of this study, the diagnostic
capabilities of modern ultrasound technologies, in particular sonoelastography, in
the diagnosis of ovarian tumors were comprehensively evaluated. The obtained
results were subjected to comparative analysis with conventional ultrasound
examinations, and the clinical significance and practical advantages of
sonoelastography were determined. According to the study results, although
conventional B-mode ultrasound examination is of great importance in assessing
the anatomical characteristics of ovarian tumors—such as shape, contours, size,
and internal structure—it was found to be insufficient in providing adequate
information about the biological properties of tumors and tissue elasticity. In some
cases, benign and malignant tumors exhibited similar appearances on ultrasound

images, which complicated differential diagnosis.

When sonoelastography was applied, the ability to assess the mechanical
properties of ovarian tumors was significantly expanded. The results of

elastographic examinations demonstrated that benign tumors had relatively soft
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tissues with homogeneous elasticity, and uniform color distribution was observed
on elastographic maps. In contrast, malignant processes were characterized by
increased tumor stiffness, heterogeneous distribution of elasticity, predominance of
stiff zones, and pronounced differences in elasticity gradients. These features were
assessed as important diagnostic criteria for the identification of malignant

Processes.

The use of strain and shear-wave elastography technologies made it possible
to analyze the internal structure of tumors in greater depth. In particular,
determining the ratio of stiff and soft tissues, evaluating the condition of the
capsule, and comparing the elasticity of stromal components were of great
importance in the differential diagnosis of benign and malignant processes.
Through color elastographic mapping, differences in elasticity between the central
and peripheral zones of tumors were identified, providing additional information

for assessing the probability of malignization.

Examinations performed in combination with Dopplerography further
enriched the sonoelastography results. When the characteristics of tumor blood
supply were compared with elasticity parameters, it was observed that tumors with
higher stiffness more frequently exhibited signs of increased vascularization. This
indicated that the combined use of sonoelastography and Dopplerography increases

diagnostic accuracy.

The obtained results had a direct impact on the clinical decision-making
process. In cases where benign processes were suspected based on
sonoelastography findings, conservative follow-up or minimally invasive
approaches were selected, whereas in patients with a high probability of malignant
processes, timely referral for more in-depth examination and surgical treatment
was made possible. In particular, the increased possibility of ovarian preservation
in women of reproductive age was assessed as one of the important clinical

advantages of the method.
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The results of this study are consistent with data reported in foreign
scientific sources. Numerous international studies have noted the high sensitivity
and specificity of sonoelastography in the differential diagnosis of ovarian tumors.
Our observations also confirm that sonoelastography has higher informativeness
compared to conventional ultrasound examinations. At the same time, operator
dependence of the method and the presence of technical limitations in certain cases

were identified, and these aspects were discussed.

Overall, the study results demonstrated that sonoelastography is an
important additional diagnostic method in the diagnosis of ovarian tumors. This
technology has high effectiveness in the differential evaluation of benign and
malignant processes, early diagnosis, and selection of individualized treatment
strategies. The widespread implementation of sonoelastography into clinical
practice is of great importance for preserving women’s reproductive health,
reducing unnecessary invasive interventions, and enabling early detection of

oncogynecological diseases.
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