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The purpose of the study was to assess the effectiveness of ultrasound duplex scanning of the main vessels of the head and
neck in women during menopause, with an analysis of clinical manifestations and anamnesis. The study included 105 patients aged
50-75 years who were not taking oral estrogens and statins. The diameters of the common and internal carotid, vertebral arteries
were measured, as well as the assessment of the internal jugular veins. Registration included measuring the thickness of the intima-
media complex and detecting atherosclerotic plaques. The blood flow velocity indicators of extracranial brachiocephalic vessels
and paired cerebral arteries were evaluated. The results show that many patients have age-related changes in the vascular wall,
plaques of varying echogenicity and localization, and decreased blood flow velocity. The study demonstrated high informativeness
and accuracy in detecting structural and hemodynamic disorders. The obtained data confirm that regular ultrasound observations
enable timely detection of subclinical vascular changes, assessment of their dynamics, and selection of individual strategies for the
prevention and treatment of cardiovascular diseases. Authors resumed that ultrasound monitoring allows for the diagnosis of
vascular system abnormalities, including echographic signs of both atherosclerotic angiopathy and atherosclerosis of the
brachiocephalic arteries, with determination of the degree of stenosis and the fixation of the blood flow rate in the vessels.
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JIATHOCTUYHA 3HAUYIIICTh JYIVIEKCHOI YJIbTPACOHOI PA®IT
BPAXIOIE®AJIBHUX I TPAHCKPAHIAJIBHUX CYJIHUH Y )KIHOK
B IIEP1OJ MEHOIIAY3HU

Meroro nmocmimpkeHHS Oyna OIiHKAa e(QEeKTHBHOCTI yIBTPa3ByKOBOTO IYIUICKCHOTO CKaHYBaHHS MariCTpPajbHUX CyIUH
TOJIOBH Ta IIHi y JKIHOK y Tepiof MEHOIay3H 3 aHai30M KIIHIYHHUX IPOSBIB Ta aHAMHE3y. Y JOCIiDKeHHs Oyno BkirodeHo 105
nanieHToK BikoM 50—75 pokiB, sIKi He IpUiMaay IepopajbHi €CTPOreHN Ta CTaTHUHU. [IpoBOAWMIMCS BHMIpIOBAaHHS JiaMeTpiB
3arajJbHUX Ta BHYTPIIIHIX COHHHUX, XPeOETHUX apTepii, a TAKOXK OL[IHKa BHYTPILIHIX SpeMHUX BeH. PeecTpaliis BKiItodaia TOBLIIMHY
KOMIUIEKCY 1HTMMa-Me/ia, BHSBICHHS aTepPOCKICPOTHYHHMX Osimiok. OIiHIOBaIKMCS IUBUIKICHI TIOKa3HHUKH KPOBOTOKY
eKCTpPaKpaHiaJIbHUX OpaxionedanbHuX CyIMH Ta y NMAapHUX apTepisX IOJOBHOTO MO3KY. PesynbraTé cBimyarh, 110 y OaraTbox
MALiEHTOK CIIOCTEePIraroThCsl BIKOBI 3MiHM CyAMHHOI CTiHKH, HAsBHICTh OJISIILIOK Pi3HOI €XOTEHHOCTI Ta JIOKasi3awii, 3HWKEHHS
HIBHJKOCTI KPOBOTOKY. JOCTiKEHHS MPOAEMOHCTPYBAJIO BHCOKY 1H()OPMATHBHICTH Ta TOYHICTH BHUSBICHHS CTPYKTYPHHUX Ta
TeMOOMHAMIYHUX MopymeHb. OTpuMaHi JaHI HiATBEPKYIOTh, LI0 PETYISpPHI YIBTPa3BYKOBI CIOCTEPEKEHHS TO3BOJIIOTH
CBOEYACHO BUSIBUTH CyOKJIIHIUHI CyAWHHI 3MiHH, OL[IHIOBaTH iXHIO IMHAMIKy Ta BUOMpATH iHAUBIMyaIbHI cTparerii NpopUIaKTHKI
Ta JIKyBaHHS CEpLEBO-CYJHHHHX 3aXBOPIOBaHb. ABTOPH BHCIIOBIIOIOTH, IO YIKTPAa3ByKOBUI MOHITOPUHI JO3BOJISIE BHSBUTH
aHoMmayil CYIMHHOI CHCTEMH, JiarHOCTyBaTH exorpadiydi O3HAKH aTepOCKICPOTHYHOI aHTiomarii Ta aTepocKIeposy
OpaxioneanbHuX apTepiil 3 BASHAYEHHSIM CTYIIEHs CTEHO3Y Ta (pikcali€ro IMBUIKOCTI KPOBOTOKY B JOCII/DKYBaHHUX CyIAMHAX.

Kuro4oBi csioBa: ynprpa3sBykoBe IyIUIEKCHE CKaHYBaHHS, MEHOIAy3a, COHHA apTepis, aTepOCKIEpO3 COHHMX apTepiii,
YIBTPa3ByKOBHH MOHITOPHHT.

Funding. The study is a fragment of the research project “The latest treatment, diagnostic and preventive approaches for
diseases of the female reproductive system and high-risk pregnancy”, state registration No. 0122U201370.

A comprehensive assessment of blood vessels,
both anatomical and functional characteristics, using
ultrasound technology, is one of the key tools for
women's health diagnosis, therapy planning, and
monitoring at various stages of life [1, 8]. Duplex
scanning with modern imaging sensors enables the
detection of congenital and acquired vascular
anomalies and the simultaneous imaging of vessels
and blood flow spectra [11].

The visualization method provides an accurate
definition of the vessel under study, an assessment of
the structure of superficially located arteries,
including measurement of the thickness of the
intima-media complex (IMT) in the common carotid
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artery (CCA), as well as the registration of blood flow
parameters [5, 8]. Color Doppler mapping displays
the direction and speed of blood flow using color
coding. The combination of these modes within the
framework of color duplex scanning (CDS) gives the
method a leading role in the ultrasound diagnosis of
the vascular system.

Ultrasound Doppler occupies a leading position
in the non-invasive diagnosis of cardiovascular
diseases and is widely used in areas such as angiology,
cardiology, nephrology, and gynecology. Expanding
the use of color Doppler significantly increases the
accuracy of diagnosing hemodynamic disorders and
expands the ability to detect vascular pathology, which
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is of direct importance for comprehensive monitoring
of a woman's health [11, 13].

With the onset of menopause, the risk of
cardiovascular and cerebrovascular disorders
increases; therefore, when assessing vascular
function, it is important to consider age, menopausal
status, hormonal background, and level of physical
activity [9].

The European Society of Cardiology (ESC)
published recommendations on the prevention of
cardiovascular diseases (CVD) in clinical practice
[12]. The recommendation emphasizes that CVD
prevention based on individual assessment of general
cardiovascular risk, risk factor modification, and the
patient's active involvement is the priority in clinical
practice. If it is impossible to perform a coronary artery
calcium (CAC) scan, which is performed using
computed tomography, the guide allows carotid artery
ultrasound to detect atherosclerotic plaques and clarify
the degree of risk. At the same time, the absence of
plaques or carotid artery wall thickness changes is not
considered an independent marker for deciding
whether to initiate or discontinue therapy [12].

Special attention should be paid to women with
a history of hypertensive disorders during pregnancy.
There is subsequently a decrease in reserve coronary
blood flow and changes in the structure of the
myocardium in this group of patients, which
significantly increases the likelihood of developing
CVD, stroke, and metabolic disorders regardless of
traditional risk factors [2]. In this regard, vascular
ultrasound is an important tool for early detection of
atherosclerotic changes.

Therefore, cardiovascular  disease  risk
assessment is a mandatory procedure before
prescribing hormone replacement therapy in women
during menopause, while carotid artery ultrasound
can be used to clarify individual risk assessment and
align with the clinical recommendations of the North
American Menopause Society and the International
Menopause Society [14].

The purpose of the study was to evaluate the
effectiveness of duplex ultrasound scanning of the
main vessels of the head and neck in women during
menopause, with an analysis of the anamnesis and
clinical manifestations.

Materials and methods. The study was
conducted in the multidisciplinary medical center
“MEDICAP” (Odesa), which is one of the medical
centers of the Odesa National Medical University
during 2024-2025. The study included 105 female
patients aged 50 to 75 years. The average age of the
patients was equal to 60.4+7.9 years.

The Commission of the Ethics of Odesa
National Medical University (No. 09, 12, November,
2025) approved this clinical case research protocol
with compliance. The investigation was conducted in
compliance with the Declaration of Helsinki and
subsequent additions.

Patients who did not take oral estrogens or
statins participated in the study. All participants gave
written informed consent before the start of clinical
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observation, thereby allowing the use of the data
obtained for scientific purposes.

Ultrasound is a safe method without absolute
contraindications. However, the following relative
limitations exist: open wounds, burns, dressings, or
dermatological infections in the probe area, as well
as significant intestinal gas, which interferes with the
visualization of abdominal organs. There were no
cases of patients’ exclusion due to the
abovementioned criteria in our study.

The study was conducted without special prior
preparation, during 10.00-12.00 a.m. The
examination room has a rectangular space measuring
16 m?, a constant temperature of 21+2 °C, a humidity
of 40-50%, and approximately 150-180 lux
illumination (up to 50 lux near the screen area to
avoid glare). Air velocity in the room did not exceed
0.15 m/s.

The observation was performed in the patient’s
horizontal position, on her back, using an ultrasound
device, “Toshiba Aplio 500” (Japan), with a linear
sensor for visualization of the brachiocephalic
vessels (frequency range 4.2—-13.0 MHz). A sector-
phased sensor and a specialized program for
transcranial research with appropriate settings were
used to study the vessels of the head.

In the B-mode, the CCA was scanned from both
sides with measurement of vessel diameter and IMT.
IMT was measured manually at the distal centimeter
of'the CCA (before the bifurcation), along the far wall,
at the end of diastole (fig. 1).

Internal carotid arteries (ICA) and external
carotid arteries (ECA), vertebral arteries (VA), and
internal jugular veins (IJV) were also visualized and
evaluated. Assessment of blood flow in the studied
vessels was performed using pulsed Dopplerography
and color Doppler mapping. The size and position of
the control volume during spectral Doppler imaging
of neck vessels were adjusted according to the vessel
size (occupying at least % of the vessel under study),
and the Doppler angle was 60°. Transtemporal access
was used for ultrasound of cerebral circulation.
Velocity indicators of the blood flow in the vessels of
the brain were evaluated: in the anterior cerebral
artery (ACA), middle cerebral artery (ACM),
posterior cerebral artery (ACP), main cerebral artery
(AB) and in the Rosenthal vein.

Statistical processing of the obtained data was
performed using Statistica 10.0 (StatSoft, Inc.,
USA).

Results of the study and their discussion.
Among the studied patients, the main complaints
were headaches, pain in the back of the head in 69
patients (65.7 %), arterial hypertension or unstable
blood pressure in 47 patients (44.8 %), dizziness in
13 patients (12.4 %), sleep disorders in 85 patients
(81.0 %), tinnitus and vision disorders in 6 patients
(5.7 %). The majority of patients (88 cases) also
noted increased emotional tension and mood lability
(83.8 %). Among endocrine disorders, type II
diabetes was detected in 4 patients (3.8 %), obesity
II-III degree in 27 patients (25.7 %).
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Fig. 1. Ultrasonographic images of the common carotid artery. A — Measurement of the diameter and intima-media thickness of
the carotid artery in B mode; B — Measurement of blood flow velocity in the CCA.

According to the anamnesis data, 103 patients
(98.1 %) had a history of pregnancy and childbirth.
In 12 of them (11.7 %), the pregnancy occurred
against the background of hypertensive disorders and
preeclampsia. In addition, 69 women (65.7 %)
included in the study experienced menopausal
symptoms during menopause. 41 patients (39.0 %)
used nicotine in the anamnesis, while 23 patients
(22.0 %) continue to smoke.

According to the measurement data, the
diameters of the CA, ICA, and ECA were 5.3+1.1
mm, 4.7+1.6 mm, and 4.2+0.7 mm, respectively. In
62 patients (59.1 %), a decrease in the blood flow
velocity in the ICA and CCA was registered. Peak
systolic velocity of blood flow in the CCA averaged

DistA 2.0mm
Dist B 1.4mm

Lumen Area

C

56.3+7.1 cm/s and 40.1+6.7 cm/s in the ICA.

An increase in the peak systolic velocity of
blood flow (>125 cm/s) was not registered in the
ICA. Asymmetry of blood flow (not exceeding 30 %)
in the ICA was registered in 7 patients (6.7 %). Signs
of age-related changes in the vascular wall were
visualized in 87 examined women (82.9 %). In 49
patients (46.7 %), thickening of the IMT and loss of
the usual layered structure of the CCA wall were
noted, and initial signs of atherosclerosis in the form
of local thickening of the IMT of the carotid artery
(more than 1 mm, but less than 1.5 mm) were
detected in 23 patients (21.9%). Local
atherosclerotic plaques of varying echogenicity were
found in 15 patients (14.3 %) (fig. 2).

26.8%

46.3%
Lumen Diam 7.1mm
Lumen Area 39.7mm2
Residual Diam  5.2mm
Residual Area  21.3mm2

DistA 6.7mm
1.9mm

Fig. 2. Examples of B-mode ultrasonographic images of patients with atherosclerotic changes in the brachiocephalic arteries. A
— Echogram of a patient with two atherosclerotic plaques in the CCA and ICA; B — Measurement of plaque size and degree of stenosis
(measured by diameter in longitudinal section, ECST method); C — Hyperechoic atherosclerotic plaque along the anterior wall of the
left ICA; D — Calcified atherosclerotic plaque with acoustic shadowing located at the bifurcation of the CCA.
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The degree of the CCA narrowing, measured
by the diameter in the longitudinal section
according to the ECST (European Carotid Surgery
Study) method, was less than 50 % and was
estimated as hemodynamically insignificant.
Vertebrogenic irregularity of the VA path was
recorded in 23 patients (21.9 %). Small-diameter
VAs were identified in 6 patients (5.7 %). The
peak systolic velocity of blood flow along the VA
was 24.5+#3.3 cm/s. A decrease in the linear
velocity of blood flow in the VA was recorded in
37 patients (35.2 %), interlateral asymmetry of
blood flow indicators in the VA was noted in 7
patients (6.7 %) and was estimated as

hemodynamically (more than 30 %) significant
(fig. 3 A, B).

Ultrasound imaging of the 1JV was also
performed bilaterally, with assessment of the vessel
lumen and blood flow, as well as wall
compressibility. IJV phlebectasia was detected in 3
patients (2.9 %). During the examination of
intracranial vessels, a decrease in blood flow
velocity was revealed in ASA in 34 (32.4 %)
patients, in ACM in 39 (37.1 %) patients, and in
ACP in 47 (44.8 %) patients (fig. 3C, D). We note
the presence of ultrasound-detected vascular
pathology in a greater number of patients, as we
identified two or more disorders in a single patient.

1.01
0.57
40.2cmfs

17.3cmis
15.9cmis
A 23.9cmis
A 15.8cmis
232 |

D

Fig. 3. Ultrasound examination of vertebral and intracranial arteries. A — Visualization of a small-diameter vertebral artery in B-mode;
B — Spectral Doppler waveform of blood flow in the vertebral artery; C — Doppler spectrum of blood flow in the middle cerebral artery;

D — Doppler spectrum of blood flow in the posterior cerebral artery.

Vertebrobasilar insufficiency was registered in
58 patients (55.2 %). At the same time, asymmetry in
blood flow velocity indicators between paired brain
arteries was observed in 42 patients (40.0 %). In 37
patients (35.2 %), an increase in the velocity of blood
flow in the Rosenthal vein was observed, indicating
impaired venous outflow from the cranial cavity.

Thus, the results indicate the high
informativeness of ultrasound examinations of the
brachiocephalic and transcranial blood vessels in
women during menopause. This method allows not
only the identification of abnormalities of the
vascular system, early signs of structural changes in
the vascular wall, and hemodynamic disorders, but
also the assessment of their severity. In our opinion,
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regular ultrasound monitoring of blood vessels in
women in this category contributes to the timely
identification of the initial manifestations of vascular
pathology and to the selection of optimal treatment
and prevention strategies in each specific case.

To discuss the obtained data, we will focus on
the following.

Taking into account the physiological features
of the female reproductive system, every woman
experiences the decline of the reproductive function
of the body and the onset of menopause. During this
period, the probability of CVD and cerebrovascular
disorders increases. This is due to a decrease in
estrogen levels, which weakens their protective
effects on the cardiovascular system, including
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maintaining vascular wall elasticity and tone,
regulating lipid and carbohydrate metabolism, and
supporting antioxidant mechanisms, leading to
impaired blood supply. Atherosclerosis of carotid
arteries is one of the main pathological causes of
CVD, especially in postmenopausal women. [7, 15].

Atherosclerotic lesions of the carotid arteries play
a leading role in the pathogenesis of cardiovascular
diseases, especially in women after menopause, when a
decrease in estrogen levels contributes to their
progression [6]. Assessment of carotid artery IMT is
important for predicting the development of CVD and
can be used for personalized cardiovascular risk
assessment in women with risk factors or during
menopause. Women who experience vasomotor and
other symptoms of menopause, as well as those who
have an unfavorable lipid profile, insulin resistance,
vitamin and trace element deficiencies, an increased risk
of hypertension, or bad habits, have a higher risk of
developing coronary heart disease and stroke [3, 4].

In these conditions, an increase in the IMT
reliably correlates with an increase in cardiovascular

risk in menopausal women, which makes this
research method a valuable tool for an individual
approach to the prevention and management of
patients. Regular ultrasound imaging of the carotid
arteries in menopausal women enables timely
detection of subclinical changes in the vascular wall,
such as IMT thickening and atherosclerotic plaque
formation [5, 8]. In addition, women experiencing
hot flashes and other menopausal symptoms have
decreased vasodilation and increased aortic
calcification, regardless of estradiol levels and
standard cardiovascular risk factors [1, 10]. The data
we obtained are consistent with the results reported
in the scientific literature.

Limitations. We used the following restrictions
when clinically examining women in the menopausal
period: women with an early menopause under the
age of 40, women over the age of 75, women with a
history of estrogen and statin use, women with
menopause and a history of concomitant cancer, and
women with menopause and a history of strokes were
excluded from the patient sample.

Conclusions

1. Ultrasound examination of extracranial vessels is a non-invasive, highly informative, objective, and
specific method for detecting structural and hemodynamic changes in women during menopause.

2. In the presence of risk factors for cardiovascular diseases and accompanying complaints of female
patients, it is recommended to use ultrasound for in-depth screening with the aim of early detection of signs of
adverse vascular changes and assessment of their dynamics.

3. Ultrasound monitoring allows for the revelation of abnormalities of the vascular system, to diagnose
echographic signs of atherosclerotic angiopathy and atherosclerosis of brachiocephalic arteries, with
determination of the degree of stenosis and fixation of the blood flow rate in the vessels under investigation.
During studies of paired brain arteries, changes in blood flow speed and asymmetry, as well as cerebral venous
dyscirculation, were observed.

Prospects for further research include the continuation of such ultrasound examinations of key vessels in females at
menopausal age to search for, develop, and introduce into daily practice adequate and earliest ultrasound markers of possible
cardiovascular complications.
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RESULTS OF A DENSITOMETRIC STUDY IN WOMEN WITH EARLY MENOPAUSE
AND PREMATURE OVARIAN FAILURE

e-mail: med avtor@mail.ru

The study included 50 women divided into two groups: early menopause (n=19) and premature ovarian insufficiency
(n=31). A control group consisted of 20 women with preserved menstrual function. Serum estradiol, vitamin D, and ionized calcium
were measured, and quantitative ultrasound densitometry was performed (SOS, BUA, BQI, T- and Z-scores). Correlation analysis
was used to assess relationships between hormonal, metabolic, and densitometric parameters. Women with premature ovarian
insufficiency demonstrated more pronounced bone mineral density reduction compared to those with early menopause. Estradiol
levels showed a weak negative correlation with densitometric indices, whereas ionized calcium was positively correlated with BQI
and T-score. Hypoestrogenism is a key factor in the reduction of bone mineral density in women with early menopause and
premature ovarian insufficiency. A comprehensive assessment of hormonal and metabolic status, combined with densitometry, is
essential for the early detection of osteopenia and the prevention of osteoporosis.

Key words: early menopause, premature ovarian insufficiency, estradiol, vitamin D, calcium, ultrasound densitometry,
bone mineral density.
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PE3YJIBTATU AEHCUTOMETPUYHOI'O JOCIIAKEHHA Y KIHOK 3 PAHHBOIO
MEHOIIAY3010 TA IEPEJYACHOIO OBAPIAJIBHOIO HEJJOCTATHICTIO

Byno obcrexxeno 50 xiHOK, pO3IUIEHUX Ha JIBi TPYNHU: 3 paHHBOIO MEHOIay30t0 (n1=19) Ta 3 mepenr4acHoO0 0BapiaJIbHOIO
HenocTatHicTio (n=31). /o KOHTpOJBHOI IrpynH yBikum 20 >KIHOK i3 30epeKeHOI0 MEHCTPYaJIbHOIO (yHKLie0. BusHauanu piBeHb
ecTpapioiny, Biraminy D Ta i0HI30BaHOTO KaJIbIilO, a TAKOX IIPOBOJMIN YIIBTPA3BYKOBY JieHCHTOMETpito (rmokasHuku SOS, BUA,
BQI, T- Ta Z-xpurepii). BukoHano xopensuiiHu{i aHalmi3 B3a€MO3B’S3KIB MK TOPMOHAJIBHO-METAOONIYHUMH Ta
JICHCUTOMETPUYHHUMH ITapaMeTpaMu. Y HaI[ieHTOK 3 HepeaYacHOI0 OBaPialbHOIO HEAOCTATHICTIO BUSIBIICHO OiJIbII BUPAXEeH] 3MIHN
MiHepaNbHOI MIUTBHOCTI KICTKOBOI TKAaHMHU IOPIBHSHO 3 JKIHKaMH 3 PaHHBOIO MeHOIay3ol0. PiBeHb ecTpaniony MaB ciaOKy
HETaTHBHY KOPEJIAII0 3 TOKa3HIUKAMH JIEHCUTOMETPI1, TOAI SIK 10HI30BaHUHI KalbLiil — MO3UTUBHAN 3B’ 130K i3 BQI Ta T-kputepiem.
I'inoectporeHisi € KII090BUM (HAKTOPOM 3HIDKEHHSI MiHEpaJIbHOT IIIJIBHOCTI KiCTKOBOT TKAHUHH Y JKIHOK 3 PaHHBOIO MEHOIIAY3010
Ta MepeaJacHoOI0 OBapiaJIbHOIO HefocTaTHicTI0. KoMminiekcHa oniHKa ropMOHAIEHOTO Ta META0OIIYHOTO CTAaTyCy y HMOEIHAHHI 3
JICHCUTOMETPIi€I0 HeoOXiHA I PaHHBOTO BUSBICHHS OCTEONCHIYHUX 3MiH Ta MPOQIIAKTHKH OCTEOMOPO3Y.

KiwuoBi cioBa: paHHs MeHomaysa, MepeldyacHa oOBapialbHa HEJOCTATHICTh, ecTpamio, BiTamiH D, Kabiid,
YABTPa3ByKOBa JEHCUTOMETPIs, MiHepaJbHa MIIIBHICT KiCTOK.
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Early menopause and premature ovarian occurs before the age of 40, affects about 2—4 % of
insufficiency (POI) are associated with many women [6].
complications and problems in women. It is Long-term health problems associated with
reported that early menopause, which occurs early menopause and POI include an increase in
between the ages of 38 and 45, affects up to 12 % of cardiovascular diseases, cognitive impairment, an
women, and POI, in which loss of ovarian function increased risk of autoimmune diseases, and a
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