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Atherosclerosis is the most common cause of stroke. Non-invasive diagnostic technique can detect
and evaluate the severity of the stenosis of the arteries: carotid duplex scanning, magnetic resonance
and computed tomography angiography. Selective digital subtraction angiography is minimally in-
vasive method. Selective angiography is the «goldy standard in the diagnosis of atherosclerosis of
carotid arteries. The method allows to evaluate the blood vessels that supply blood to the brain and
at the same time to perform endovascular surgery.

Duplex scanning of the Carotid Arteries, magnetic resonance and computed tomography angiog-
raphy showed high sensitivity and specificity for the diagnosis of Carotid Artery stenosis, compared
with the selective digital subtraction angiography. Ultrasonography — fast, relatively inexpensive
diagnostic study of vessels disease. Although the results of carotid duplex scanning may be different
in other laboratories and researchers, but the sensitivity and specificity of this study is defined as the
highest.

The article analyzes the results own researches and to introduce the review features of digital
subtraction angiography and ultrasound. Possible reasons that cause different results from different
methods have been analyzed.

Key words: atherosclerosis, carotid artery stenosis, carotid ultrasound, selective digital subtrac-
tion angiography.
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Atherosclerotic lesion of extracranial arte-
ries is a significant risk factor of ischemic stroke
appearance [3, 15]. The most spread complica-
tion of the carotid artery atherosclerosis is stroke.
Even significant stenosis of carotid arteries can
be asymptomatic [3, 12, 15] and therefore do not
diagnosed timely. Taking into account the high
frequency of patients’ disablement as the result of
the brain circulation impairment, it is necessary
to assess the risk degree of the stroke appearance
to define the therapeutic approach [3, 12, 15, 21].
Modern diagnostic techniques, endovascular in-
terference, vascular surgery and pharmacological
therapy allow to define the individual approach in
the treatment of atherosclerotic lesion of arteries
and to improve its prognosis [3, 15, 18].

Development and improvement of non-inva-
sive diagnostic techniques including the carotid
arteries duplex scanning, magnetic resonance and
computed tomography angiography, allow non-in-
vasive detect the location and kind of artery athero-
sclerosis [3, 15, 19]. Selective digital subtraction
angiography (DSA) is minimally invasive method.

Carotid ultrasound is fast non-invasive tech-
nique of atherosclerotic lesion diagnostic that is
procedure of choice for screening and primary
assessment of the stenosis degree [3, 11, 12, 23].
Duplex scanning of the magistral cervical arteries
allows performing the selection of patients with
the indications for the surgical treatment. In com-
parison with the «gold» standard (DSA) technique
demonstrated high sensitivity and specificity [10,
11, 13, 21]. Data about the results accuracy of ca-
rotid ultrasound depends on the «limitation» of
comparison performing. It can be explained by the
improving of material base and development of
the ultrasound techniques. According to the data of
the meta-analysis of 47 researches that were pub-
lished until 2003 where DSA was used as standard,
sensitivity and specificity of carotid ultrasound for
diagnostic of vessel stenosis 50 % and more was
98 % and 88 % correspondingly; for detecting ste-
nosis 70 % and more — 90 % [25]. On the base of
this meta-analysis in the last report of Preventive
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Services Task Force of USA detected the sensiti-
vity and specificity of the carotidultrasound for the
detecting of artery stenosis 60 % and more than 94
and 92 % correspondingly [27]. Results of other
meta-analysis generally correspond with these data
but in the latest publications noticed indicants for
the ultrasonography are worse.

According to the data of «Screening for As-
ymptomatic Carotid Artery Stenosis: A Sys-
tematic Review and Meta-analysis for the U.S.
Preventive Servicesy, the reliability of the ul-
trasonography is doubtful because the accuracy
can change depending on the laboratory [25].
Asymptomatic stenosis of carotid arteries is
low spread in the general population among the
grown population. Non-invasive screening with
the usage of the ultrasound technique gives a lot
of false-positive results. It is recommended to
perform the confirming test to avoid the unneces-
sary interferences by the ultrasound diagnostic of
hemodynamically significant stenosis [25].

The reason of the results difference of carotid
ultrasound and DSA is the usage of the different
measurement technique. In this case patients who
have indications for the surgical treatment (carotid
endarterectomy, stenting) can be missed and con-
versely patients with the moderate carotid steno-
sis can be directed to the surgery [18]. According
to the results of the researches of J. Walker and
A.R. Naylor [27], in some cases practicing physi-
cians don’t sure which criteria is necessary to use
and don’t know how to calculate it. The problem of
method of performing ultrasound diagnostic of cer-
vical vessels is presented in the researches and pub-
lications of different years of many international
organizations — American Institute of Ultrasound
in Medicine (AIUM), American College of Radiol-
ogy (ACR), Society of Radiologists in Ultrasound
(SRU), American Society of Echocardiography
(ASE), Society of Vascular Medicine and Biology,
European Association of Cardiovascular Imaging
(EACVI) and other [1, 5].

Planimetric (by the diameter and area of
thevessel) and hemodynamical methods are used
to define the stage (percent) of artery stenosis by
the duplex scanning [3, 13, 14, 23, 24]. Calcula-
ting of the stenosis by the area of the vessel trans-
verse section [3, 11, 21]:

S=(A1—A;) - 100 % / A,
where A; — true area of the vessel transverse
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Fig. 1. The transverse section of bifurcation of common carotid artery. Measuring of the stenosis by
the area

section; A, — residual area of the transverse sec-
tion of the stenotic vessel.

Calculation of the stenosis by the diameter of
the vessel (Sd) [3, 5]:

Sd=(D1_D2) - 100 % / D, s

where D, — true vessel diameter; D, — resi-
dual diameter of the stenotic vessel.

Percent of the stenosis that is detected by the
area of the vessel transverse section considers
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the plaque form and exceed the percent of the
stenosis that is calculated by the diameter of the
vessel, on 10-20 % [3]. This method is recom-
mended for necessary usage of for the concentric
and semi-concentric plaques but as addition to
the percent of the stenosis by the diameter [3, 5].
The example of stenosis measuring by the area is
presented on Fig. 1.

In case of measuring stenosis by the diameter
the results depends on the measuring D, — true
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Fig. 2. Longitudinal view: elongate plaque in the bifurcation of common carotid and of the internal
carotid artery. Sketch of the stenosis calculating by the method NASCET: D; — true diameter of the
internal carotid artery (distal places of the stenosis), D, — diameter of the residual lumen in the
stenosis, ICA — internal carotid artery; CCA — common carotid artery
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Fig. 3. Measuring of the same plaque stenosis that in the Fig. 1. Sketch of the calculating of
stenosis by the method ECST: D; — true diameter of the internal carotid artery (in the place of the
maximal stenosis);, D, — diameter of the residual lumen in the stenosis; ICA — Internal Carotid
Artery; CCA — Common Carotid Artery

diameter of the vessel: in the place of the stenosis
or after the narrowing or before (diameter com-
mon carotid artery). NASCET (North American
Symptomatic Carotid Endarterectomy Trial) [18,
21] (Fig. 2) is the acknowledged method for the
measuring of the carotid stenosis by the diame-
ter of the vessel that calculates the amount of the
vessel narrowing — diameter of the residual lu-
men in the stenosis (D) in comparison with the
diameter of internal carotid artery (D), so D, lu-
men more distal than bifurcation [18, 21]. Also
ECST (European Carotid Surgery Trial) is often
used, this method compares residual lumen in the
stenosis (D) with the diameter of the artery in the
point of stenosis (D)) [3, 18] (Fig. 3).

The examples of measuring the same plaque on
Fig. 1 and Fig. 2 presents the stenosis of the inter-
nal carotid artery 62 % by the diameter — method
NASCET and 79 % — method ECST. Difference
is very significant. Which method should be used?
Method NASCET is more direct indicator of the
narrowing amount of the internal carotid artery be-
cause compares stenotic part with the distal lumen
of the artery [18] and more accurate defines the
stenosis degree in comparison to the data of the
angiography than method ECST [3]. The last gives
better conception about changing the diameter in
the place of the stenosis, not in distal segments.
Method ECTS more convenient for the measuring
in the place of the physiological widening (in bi-

furcation). Stenosis in the bifurcation of the caro-
tid artery 4050 % calculated by the method ECTS
can be 0 % or 10 % by the calculation by the meth-
od NASCET if the residual lumen not as narrow
as lumen of the distal internal carotid artery. In
case of the non-essential narrowing in the wider
area of bifurcation method ECST allows to assess
changes in the point of the stenosis and in case of
the usage method NASCET can be got negative
indicant [18]. «Gold» standard in the diagnostic
of the carotid arteries atherosclerotic lesion is the
selective angiography [11, 13, 20, 21]. Compar-
ison of stenosis size that is got by the means of
the carotid ultrasound and data DSA was carried
out in many researches. It was detected that data
accuracy depends on the method of measuring
[9-11, 13, 21, 27]. Methods of stricture formation
measuring were examined in the North American
research NASCET and European research ECST
[11, 21]. In these researches DSA was used as
method of visualisation for the diagnostic of the
carotid stenosis. Received results were compared
to the data of the carotid ultrasound. Comparison
of two researches and methods of stenosis mea-
suring demonstrated that stenosis of the vessel
50 % detected by the NASCET was equivalent
to the 70 % stenosis in the ECST and stenosis
70 % in the ECST — to the stenosis 85 % [13, 21].
So usage of different methods leads to the recei-
ving different results (different stenosis degree).
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Table. The assessment of hemodynamic criteria

Stenosis % method ECST <50 60 70 80 90

Stenosis % method NASCET - - 50 67 83
Vps ICA in the area of stenosis, cm/s <120 120 200 300 > 400
Vd ICA in the area of stenosis, cm/s <40 40 80 130 > 130
Vps in the distal segment, cm/s > 60 > 60 > 60 > 60 <60

Collateralization activation - - - + +

Note: ICA — internal carotid artery,; Vps — peak systolic velocity, Vd — end-diastolic velocity.

Math formula, for the conversion of the ste-
nosis size that was received by one method into
the stenosis size by another method, was devel-
oped. Approximate equivalents of the internal
carotid artery stenosis 50 % and 60 % calculated
by the method NASCET are 75 and 80 % by the
usage method ECST [13], correspondingly by the
stenosis internal carotid artery 50 % calculated
by the diameter by the method NASCET (absent
indications to the surgical treatment), measuring
stenosis by the another method demonstrated

70 % (indicated surgical treatment) [2, 3].

Ac-

cording to the recommendations by the defining
the volume of evaluations for detecting indica-
tions for the performing surgical treatment by

more correct method of detecting stenosis d
1s NASCET (level of evidence is B) [3, 15,
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Literature data analysis gives the base for the
next conclusions: measuring method NASCET
has to be the standard [1, 3]; the place of the nar-
rowing can be measured by the method ECST as
the additional measuring but in the protocol has
to be noticed which method was used to calcu-
late the percent of the stenosis [2]. It will allow
to avoid the confusion between themedical spe-
cialists, neurologist, neurosurgeon and also avoid
unnecessary angiographies.

For avoiding the mistaken diagnostic of the
severe stenosis by the data of the carotid ultra-
sound can help the usage of hemodynamic crite-
ria. Measuring of the speed in the area of the ste-
nosis (Vps) is enough to differ moderate stenosis
from severe (= 70 % by the method NASCET)
with the enough clinical accuracy [16]. Hemody-
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Fig. 4. Middle cerebral artery. Zoom Mode. Velocity blood flow measurement. In the settings angle
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Fig. 5. Middle cerebral artery. Zoom Mode. Velocity blood flow measurement. In the settings angle
ois 70°

namic criteria are recommended for the differen-
tiation of moderate and severe stenosis [1, 4, 15].
Also it is recommended the search of collateral
redistribution — assessment of the blood flow
by examining of the ophthalmic artery, indicants
presence of anterior and posterior communicat-
ing arteries functioning (transcranial Doppler
sonography) [15]. Indicants of the activation of
the collateral redistribution are specific for the
hemodynamically significant stenosis. Therewith
it is recommended to assess poststenotic speed of
the blood flow in the distal segment, decreasing
of which in comparison to the intact side allows
additionally diagnose the severe stenosis [3, 6,
18, 22]. Approximate hemodynamic changes de-
pending on the size of the stenosis are presented in
the Table [4]. Disadvantage of the hemodynamic
criteria is that it cannot be used for the patients
with the general defect of perfusion, apparent hy-
peraemia, patients of the young age, and the fact
that arterial hypertension influences on the speed
of the blood flow, left ventricular ejection frac-
tion, vasodilators reception, incorrect correction
of Doppler angle.

Also it is necessary to remember that com-
bined lesion influences on the size of the increas-
ing of blood flow velocity in the place of the
stenosis. Hemodynamic difference will be less
in case of presence apparent stenosis more proxi-
mal. Also increasing of the blood flow velocity in

the place of the stenosis will less apparent in case
of the prolonged damage.

From the ultrasound hemodynamic criteria of
stenosis prestenotic and poststenotic blood flow
velocity and also peak velocity in the place of the
maximal narrowing are assessed. It is necessary
to adhere the rules of investigation in the Doppler
mode for detecting real blood flow velocity in
blood vessels. Special attention is recommended
to pay to the size of the angle a [8, 16]. «Correct»
blood flow velocity in the artery will depend on
the angle size that is set by the doctor in the set-
tings of the ultrasonic equipment. On the Fig. 4
and Fig. 5 measuring of the velocity in the middle
cerebral artery at the different sizes of angle a is
presented. The same patient, the same artery. At
the angle 35° velocity was 114 cm/s, at the angle
70° — 271 cm/s. In this example indicated size
of the angle a is wrong on the both pictures. Cor-
rect size of the angle a that is set by the doctor in
the setting of the ultrasonic equipment has to be
maximal parallel to coincide with the direction
blood flow in the blood vessel. In the indicated
examples on the Fig. 4 and Fig. 5 blood flow
nearly parallel to the ultrasonic rays path. Cor-
responding correct angle a for receiving «correct
velocity» has to be indicated as 5°. Adhering the
Doppler principles of measuring of the blood
flow quantitative indices is the base for receiving
correct Doppler information. Also it is necessary

EnnoBackynsapHa HelipopeHTreHOXipypris - 2017 - Ne 2(20)
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Fig. 6. Color-flow duplex scanning: elongate plaque in the bifurcation of the common (CCA) and
internal (ICA) carotid artery. Blood flow direction in the stenotic segment doesn 't concur to the
direction of the vessel course (indicated by the arrow)

to remember that any Doppler measurements
have to be performed at the angle o less 60° and
the smaller the angle, the smaller the error.

In case of the atherosclerotic disease directly
in the place of the stenosis blood flow direction
can be discordant to the direction of the blood
vessel course (Fig. 6). For receiving «correct»
velocity by the measurement in the Pulsed Wave
Doppler it is necessary to perform measuring by
the usage of minimal possible angle as related to
the direction of the stream flow by the atheroscle-
rotic disease and not by the blood vessel loca-
tion [17]. On the Fig. 6 approximate settings of
the Doppler angle situation in dependence of the
flow direction are indicated by the arrow.

Besides errors in the measurements the reason
of the mistakes in the ultrasound investigations
can be the phenomenon of the apparent acoustic
shadowing [16, 19]. Usually proximal segment of
the internal carotid artery is easily visualized and
stenosis on this segment is easily available for the
ultrasonic assessment. However apparent vessel
wall calcification determines the appearing of the
acoustic shadowing that leads to the difficulties
with the visualization of this segment. Big calcific
plaque by the data of the Color-flow duplex scan-
ning can create the visibility of the blood flow
absence by the length of couple centimetres that
is connected with the big degree of the ultrasound
reflection on the border of two mediums with the
different acoustic density. Absence of the plaque
«edges» in the B-mode are presented on the

EnnoBackynspHa HelipopeHTreHOXipypris - 2017 - Ne 2(20)

Fig. 7. In the B-mode by the longitudinal scan-
ning in the internal carotid artery echo-shadow is
visualized. It is impossible to perform the plani-
metric measurement of the the blood flow size.
In this case is registered absence of the blood
flow of this segment in the Doppler ultrasound.
Phenomenon of the acoustic shadowing remains
after the angioplasty and stenting and can be the
reason of diagnostic of the stent pseudostenosis
and pseudo-occlusion. In these cases the data of
computer tomography and/or angiography are the
most correct. Severe stenosis can be «suspected»
in presence of the acoustic shadowing according
to the ultrasonic data concerning decreasing the
blood flow more distal than location of the dam-
age in comparison with contralateral side, colla-
teralization activation.

One more reason of the incorrect conclusions
of the carotid ultrasound is the «anatomically diffi-
culty patient. Visual and hemodynamic assessment
of the stenosis is complicated in case of the high
anatomical location of the bifurcation of the com-
mon carotid artery (on the level of the mandibular
angle). In case of the big length of the cervical seg-
ment of the internal carotid artery and presence of
the damage in the distal segment appears difficul-
ties with the assessment of the hemodynamic pa-
rameters behind the area of the stenosis [8, 16, 17].

Presence of the concentric elongated dam-
age and sufficient residual lumen can lead to the
wrong results in case of the comparison of the
DSA and data received as the result of the ultra-
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Fig. 7. B-mode, longitudinal view. Atherosclerotic plaque with the phenomenon of the acoustic
shadowing in the internal carotid artery: ICA — Internal Carotid Artery; CCA — Common Carotid
Artery

sound investigation. So on the Fig. 8 by the data
of the carotid ultrasound, atherosclerotic plaque
narrows the vessel from 25 to 60 % by the di-
ameter and by the performing of the digital sub-
straction angiography the same segment doesn’t
seemed so pathologically changed (Fig. 9).

Measuring of the stenosis «by eye» by sono-
logists or neurosurgeons can lead to the overvalu-
ation or undervaluation of the stenosis size. On
the Fig. 10 Angiogram data of the patient with
the internal carotid artery stenosis nearly 50 % by
the NASCET method by the program calculation

Fig. 8. Elongated concentric plaque in the Internal Carotid Artery

EnnoBackynsapHa HelipopeHTreHOXipypris - 2017 - Ne 2(20)
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Fig. 9. Common carotid artery. Indicated the
segment of the internal carotid artery where by
the data of the carotid ultrasound diagnostic
elongated concentric narrowing to 60 % is
present

data. In case of the assessment «by eye» most
doctors diagnosed stenosis nearly 70 %.

Conclusions

Carotid ultrasound investigation allows to
assess the atherosclerosis of the cervical vessels
with the high accuracy. By the literature data and
own supervisions ultrasound assessment of the

carotid stenosis can lead to the wrong results in
comparison with data received as the result of
the digital substraction angiography performing.
Such cases are supervised notwithstanding that
ultrasound method of the stenosis severity as-
sessment accurate described and clinically pro-
ven but technologies of the carotid ultrasound are
continuously developing.

Group of «difficult» patients for the ultrasonic
investigation consist of patients with the anatomic
features (short neck, high anatomical location of
the bifurcation of the common carotid artery (on
the level of the mandibular angle), big length of the
cervical segment of the internal carotid artery and
presence of the damage in the distal segment). Phe-
nomenon of the acoustic shadowing complicates
ultrasonic assessment. Presence of the concentric
elongated damage and sufficient residual lumen
of the vessel can lead to disparities with the data
of the digital subtraction angiography. Incorrect
indices can appear because of the method errors:
measuring «by eye», wrong correction of the an-
gle a.in the Doppler ultrasound. It is recommended
to assess the percent of the artery diameter narro-
wing by the NASCET method. Each method
of the visualisation has advantages and disad-
vantages so results correlation that received by
the couple of methods has to be the part of the
program of quality guaranty in each laboratory
and facility.

Fig. 10. Measuring of the stenosis «by eye». Digital subtraction angiography: Internal carotid
artery stenosis nearly 50 % by the NASCET
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YIBbTPA3ZBYKOBAS OINIEHKA CTEHO30B COHHbBIX
APTEPHUM IO CPABHEHHUIO C AHTUOTPA®UEN. IOYEMY
MbI JEJTAEM OIIUBKHU U KAK UX U3BEKATDL?

H.H. HOCEHKO', /I.B. LIEIJIOB', M.I0. MAMOHOBA?, O.B. CJIOBOJISIHUK?

'TV «Hayuno-npaktuueckuii LleHTp sH10BaCKyIsApHO# HelipopenTrenoxupyprun HAMH VYkpau-
HbI», I. Knes
2 HaumoHabHBIN MeIMIIMHCKUI yHUBepcuTeT nMeHn A.A. Boromornbiia, . Kues

ATEpOCKIEpOTHUYECKOE MOPAKEHUE COHHBIX apTepuil — dYacTash IPUYMHA BO3HUKHOBEHHUS Ha-
pYILIEHHUS] MO3TOBOTO KPOBOOOpaIllieH!s. BBISIBUTE U OIIEHUTH TSHXKECTh CTEHO3a apTepUil TO3BOJISIIOT
HEWHBA3MBHbIE TUAarHOCTUYECKHUE METOAUKH: TyTUIEKCHOE CKAaHUPOBaHHE COHHBIX apTepuii, MarHUT-
HO-PE30HAHCHAsI U KOMIBbIOTEpHO-TOMOrpaduueckas anruorpadus. K MamonHBa3sMBHBIM METOAAM
OTHOCUTCS CEJICKTHBHAsI pEHTTCHOKOHTpacTHas mudpoBas cyOTpaknuoHHas anruorpadus. Cenek-
THUBHAs aHTHOTpa(us ABISAETCS 30JI0THIM CTAaHAAPTOM B IMAarHOCTHUKE aTE€POCKIEPOTUUECKOro Mopa-
KECHHsI COHHBIX apTepuil. MeToanKa mo3BoisieT BCECTOPOHHE OLIEHUTh COCY/IbI, KOTOPbIE KPOBOCHA0-
KarOT FOJIOBHOM MO3T U OJJHOBPEMEHHO ITPOBECTH IHA0BACKYJISIPHYIO ONEPALUIO.

JlyTijiekcHOe CKaHUPOBAaHUE COHHBIX apTepuid, MATHUTHO-PE30HAHCHAs M KOMIIbIOTEPHO-TOMO-
rpaduueckas anruorpadus MokKa3ail BBICOKYIO UyBCTBUTEIBHOCTh W CHEHU(MUYHOCTH IS JHa-
THOCTUKH CTEHO3a COHHBIX apTEepPHil 10 CPAaBHEHUIO C PEHTTEHOKOHTPACTHOU IUGPOBOI CyOTpak-
IMOHHOM aHTHorpadueil. YapTpa3ByKOBOE HCCIEIOBaHHE — OBICTPOE, OTHOCHTEIBHO HEI0POToe
JMAarHOCTHUYECKOE HMCCIIEOBaHUE. XOTs pe3ylbTarhl AYIJIEKCHOIO CKAHMPOBAHUS COHHBIX apTepHil
MOTYT CHJILHO OTJIMYATCS B Pa3HBIX JTJAOOPATOPHUSAX M Y Pa3HBIX UCCIIEOBATENCH, YYBCTBUTEILHOCTD
U CHEU(PUYHOCTh 3TOTO UCCIIEIOBAaHUS BBICOKHE.

[Ipoananu3upoBaHbl pe3yabTaTbl COOCTBEHHBIX MCCIICAOBAHUN W JaHHBIC JTUTEPATypbl OTHOCH-
TEJIHbHO BO3MOXXHOCTEH YJIBTPa3ByKOBOIO UCCIIEIOBAHUS IPHU CTEHO3aX SKCTPAKPAHUATBHBIX apTEePHUil
10 CPAaBHEHHIO C PEHTTEHOKOHTpPACTHON nu(poBoi cyOTpakimoHHoi aHrrorpaduei. [IpuBeneHb
BO3MOKHBIC IPUUMHBI OTIUYHS PE3YIBTATOB, MOMYUYEHHBIX Pa3HBIMU METOIAMHU.

KuroueBble ci10Ba: arepocKiiepo3, COHHbIE apTEPUHN, CTEHO3, YIbTPa3ByKOBasi JUarHOCTHKA, ce-
JIEKTUBHAsl PEHTTEHOKOHTpAcTHas u(poBas cyOTpaKIIMOHHAs aHTHOTpadus.
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VJABTPA3ZBYKOBA OLIIHKA CTEHO3IB COHHUX APTEPIH
IHOPIBHAHO 3 AHI'TOI'PA®IC€IO. HOMY MU POBUMO
MNOMMJIKHU I AK IX YHUKHYTH?

H.M. HOCEHKO', J.B. IIETJIOB', M.I0. MAMOHOBA?, O.B. CJIOBOJASIHUK?

' TV «HayxkoBo-nipaktuunuii LleHTp enmoBackymsipHoi Helipopentrenoxipyprii HAMH VYkpainmy,
M. KuiB
> HanionanbHbii Meauuauil yHiBepceuteT iMeHi O.0. boromonbiis, M. Kuis

ATepOCKIIEpOTHYHE YpaXKEHHsI COHHUX apTepiil — YacTa MPUYMHA BUHUKHEHHS OPYIIIEHHS MO3KO-
BOT0 KpoBOOOITY. BUsIBUTH Ta OLIHUTH TSKKICTh CTEHO3Y apTepiil 1al0Th 3MOTY HEIHBAa3HMBHI JllarHOC-
THUYHI METOAMKU: AYIUICKCHE CKaHyBaHHsS COHHUX apTepiid, MarHiTHO-PE30HAHCHA Ta KOMII IOTEpPHO-
Tomorpadiyna anriorpadis. 1o ManoiHBa3UBHUX METO/IIB HAJIEXKATh CEJIEKTUBHA PEHTTCHOKOHTPACTHA
uudposa cyoTpakiiiftHa anriorpadis. CenekTiBHA aHTiorpadis € 30J10TUM CTaHAApPTOM Y A1arHOCTHII
aTepOCKJIEPOTUYHOIO Ypa)KeHHsI COHHUX apTepiid. MeToauka ja€ 3MOry OLIHUTU CyAUHH, SIKI KPOBO-
MOCTaYar0Th TOJIOBHUI MO30K 1 OTHOUACHO MPOBECTH €HIOBACKYIISIPHY OIEpAILifo.

JlyriiekcHe CKaHyBaHHSI COHHUX apTepii, MarHITHO-PE30HAHCHA Ta KOMII IOTEpHO-TOMOTpadidHa
anriorpadis 1mokaszajaud BUCOKY UYTJIMBICTH 1 CeU(IYHICTD ISl 11IarHOCTUKH CTEHO3Y COHHHX ap-
Tepii MOPIBHAHO 3 PEHTTEHOKOHTPACTHOIO IU(PPOBOIO CYOTpakKiliiiHOO aHriorpadiero. YibTpasBy-
KOBE JIOCIIKEHHSI — IIBUKE, BITHOCHO HEIOPOTe MIarHOCTUYHE MOCIIKEHHS. X04a pe3ysbTaTh
JYTJIEKCHOTO CKaHyBaHHS COHHUX apTepiil MOXKYTh Ty>Ke BIAPI3HATHUCS y PI3HHUX JabopaTopisix Ta y
PI3HUX JOCITIIHUKIB, Uy TIAUBICTD 1 CIEUU(DIYHICTD IIHOTO TOCIIIPKEHHS € BACOKUMHU.

[IpoanamnizoBaHO pe3ynbTaTH BIACHUX JOCIIHKEHb Ta AaHl JITEpaTypH 100 MOKIUBOCTEH yiIb-
TPa3BYKOBOI'O JOCIIKEHHS MIPH CTEHO3aX EKCTpaKpaHiaJbHUX apTepiil MOPIBHIHO 3 PEHTIC€HOKOH-
TpacTHOIO IU(POBOIO CyOTpaKIiiiHO aHTiorpadicto. HaBeneHo MOXKINMBI IPUYUHU BiIMIHHOCTEH
pe3yiabTaTiB, OTPUMAHUX PI3HUMH METOJaMHU.

KirouoBi ci1oBa: atepockiiepos, COHHI apTepii, CTeHO3, YJIbTPa3ByKOBa JA1arHOCTHKA, CEJIEKTUBHA
PEHTTEHOKOHTpACTHA IIU(poBa cyOTpakiiiiHa aHTriorpadis.
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