ORIGINAL STUDY ARTICLE ) Check for updates
2025

Vol 16 11

THE EVALUATION OF THE HEMODYNAMICALLY SIGNIFICANT
STENOSIS OF THE CAROTID ARTERIES: ANALYZING

THE RESULTS FROM THE DUPLEX SCANNING OF VESSELS,
FROM THE COMPUTED TOMOGRAPHIC

AND THE TRANSCATHETER X-RAY CONTRAST ANGIOGRAPHY

N.S. Nosenko, E.M. Nosenko, D.S. Alemasova, T.V. Dedy
Federal Research and Clinical Center of Specialized Medical Care and Medical Technologies, Moscow, Russia

ABSTRACT

BACKGROUND: Atherosclerotic stenosis of the carotid arteries is one of the main reasons of stroke, of
transient ischemic attacks, of developing cognitive disorders and of incapacitating the population. The key
indication to invasive treatment for this disease is the degree of stenosis in the carotid artery, due to which
the most important problem in the diagnostics is the maximally precise evaluation of the stenosis degree.
The duplex scanning of the carotid arteries is a safe, non-invasive and relatively inexpensive visualization
method, which is the first line of diagnostics. The precision of measuring the stenosis and the occlusion
of the carotid artery, according to the ultrasound examination data, varies from 70% to 90%. At the same
time, the degree of stenosis, measured using various methods, does not always match. AIM: to compare
the data obtained by duplex scanning of the brachiocephalic arteries and by other instrumental diagnostics
methods in terms of the precision of measuring the percentage of stenosis in the carotid arteries, as
well as to analyze the reasons of discrepancies between the obtained data. METHODS: The research
is based on the retrospective analysis of case history data from the patients hospitalized to the Vascular
Surgery Department of the Federal State Budgetary Institution «Federal Scientific and Clinical Centers
under the Russian Federal Medical-Biological Agency during the period from 01.05.2023 until 20.05.2024.
The obligatory inclusion criteria for the analysis were the presence of the main disease of the 165 group
according to the ICD-10 and undergoing at least one of the examination types within the settings of the
FSBI «Federal Scientific and Clinical Center» under the Russian Federal Medical-Biological Agency (duplex
scanning, computed tomographic angiography, transcatheter X-ray contrast angiography). The statistical
processing was done using the Statistica software pack version 10.0 (StatSoft). RESULTS: The conducted
research has shown that there is no complete matching between the data from the transcatheter X-ray
contrast angiography, the computed tomographic angiography and the duplex scanning. The analysis of
the reasons of discrepancies when measuring the degree of stenosis in the orifices of the internal carotid
arteries from the results of duplex scanning and computed tomographic angiography has allowed for
isolating three main groups: the human factor (operator-dependent, 30.4%), the anatomic factor (23.2%)
and the differences in descriptions (46.4%). CONCLUSION: Upon examining the patients, it is necessary
to strictly follow the algorithm of diagnosing the stenoses of the carotid arteries, beginning from the duplex
scanning of the extracranial segments of brachiocephalic arteries as the most accessible and highly
informative method. Computed tomographic angiography of this vascular segment is required for selecting
the patients for surgical treatment, for it is necessary to keep in mind the potential risk of developing the
contrasted nephropathy and the risks of radiation exposure. A properly done ultrasound examination allows
for not only decreasing the number of discrepancies between these two diagnostic methods, but also to
avoid the necessity of conducting such an invasive radio-contrasting method as angiography.
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OPUTUHAJIbHOE NCC/TTIEAOBAHUE

OUEHKA TEMOAVWHAMWYECKU 3HAYUMOTO

CTEHO3A COHHbIX APTEPUA: AHAJIN3 PE3YJIbTATOB
AYMJNEKCHOIo CKAHUPOBAHUA COCYAOB,
KOMMbIOTEPHO-TOMOIPA®UYECKON N YPECKATETEPHON
PEHTTEHOKOHTPACTHON AHTUOTPA®UN

H.C. HoceHnko, E.M. HoceHko, [1.C. AnemacoBa, T.B. [legpb!
®depepabHblil HAYYHO-KINMHUYECKNIA LEHTP CNeLMann3npoBaHHbIX BUAOB MEOULIMHCKOW MOMOLLM 1 MEAVULMHCKIMX TEXHOOTN,
Mocksa, Poccus

AHHOTALUSA

O6ocHoBaHne. ATePOCKIEPOTUYECKMI CTEHO3 COHHbIX apTepuii IBJISIETCS O4HOM N3 OCHOBHbIX MPUYUH
WHCY/bTA, TPaH3UTOPHOM NLLIEMNYECKON aTaku, Pa3BuTUS KOTHUTUBHbIX HapyLLUEHU, MHBaM[n3aLmumy Ha-
ceneHus. KnndYeBbiM rnokasaHneM K MHBa3VBHOMY JIEHEHWIO [aHHOro 3aboseBaHUs SIB/ISIETCS CTErNeHb
CTEeHO3a COHHOW apTepui, B CBSI3U C YEM Ba>kKHEWLLIEV rpo61eMO QnarHOCTUKY SIBISIETCS MaKCyMasibHO
TOYHOE OrnpefesieHne BbIPaXKeHHOCTY CTeHo3a. [yrnneKCHOe CKaHUpOBaHne COHHbIX apTepuii SBaSeTCS
6e30rnacHbIM, HEMHBa3UBHbIM, OTHOCUTE/IbHO HEAOPOrM METOLOM BU3yann3aunm, SB/sS5Cb NepBoOv u-
HVen anarHOCTUKN. TOYHOCTb OnpeneeHns CTeHO3a Y OKKJ/IIO3UY COHHOW apTepum 1o AaHHbIM yibTpa-
3BYKOBOro nccrefosaHusi coctasaseT oT 70% o 90%. BmecTe ¢ TeMm cTerneHb CTeHo3a, onpeaeiéHHas
pasHbiMy MeTogamu, He Bcerga coBnagaet. Llenb nccnegoBaHuss — CornocTaBUTh JaHHbIE [yNIEKCHOMO
CKaHnpoBaHus bpaxnouegasibHbIX apTepuii U APYrux NHCTPYMEHTa/IbHbIX METOA0B ANarHOCTUKA B TOY-
HOCTY onpefeseHns rnpoLeHTa CTeHO3a COHHbIX apTeEPUH, a TakXXe MPOBECTU aHasng rpuYnuH pPacxox-
JEHVS 0Jly4eHHbIX AaHHbIX. MeTtogbl. ViccnegoBaHne OCHOBaHO Ha PETPOCNIEKTUBHOM aHaan3e aaH-
HbIX ucTopuii 60/1I€3HV MalyNeHTOB, rOCMUTaIN3NPOBAHHbIX B OTAEJIEHNE COCyanCTon xupyprim Orby
®HKL ®MBA Poccum B nepuog ¢ 01.05.2023 no 20.05.2024. Obs13aTesibHbIMU KPUTEPUSIMU BKIKOHEHUS
B aHa/n3 sIBASI/INCh Han4me OCHOBHOro 3aboaesaHus rpynel 165 no MKB-10 v BeinosiHeHne o0bix 4BYX
ncenegoBaHuii B ycnoBusix ®IbY ®HKL] ®MBEA Poccumn (QynieKcHoe CKaHUpOBaHWE, KOMIMbHOTEPHO-
TOMOrpacguyeckasi aHrmorpagus, YpeckaTreTepHasi PEHTFEHOKOHTpacTHas aHrnorpagus). Ctatuctmye-
ckasi 0bpaboTka rpoBoanIack C NCroib30BaHNEM rnakeTa rporpamm Statistica sepcum 10.0 (StatSofi).
Pesynbrarbl. O6Hapy>xeHO OTCYTCTBUE MOJIHOrO COBNafeHNsT MEXAY AaHHBbIMU YPEeCKaTETEPHOM PEHT-
FeHOKOHTPAaCTHOM aHrnorpagpum, KOMbTEPHO-TOMOrpPagpu4ecKor aHrnorpagpum n gyrnjaeKCHoOro cka-
HUPOBaHUS. AHaIN3 PacXOXXAEHUI B OLEHKE CTErNeHn CTEeHO3a YCTbEB BHYTPEHHUX COHHbIX apTepui
10 pe3ynbraram [YyrnjieKCHOro CKaHupOBaHMS Y KOMIbIOTEPHO-TOMOrpapu4eCcKom aHrmorpagpum rno3so-
JINJ1 BbIAEJINTL TPU OCHOBHbIE rPYIirbl MPUYMH. Yes0BeqeCcKuii chakTop (ornepatop3aBucumocTs, 30,4%),
aHaTtomudeckui paktop (23,2%), pasnnyus onucaHui (46,4%). 3aknroveHune. [Npy obcrnegoBaHuy na-
LMEHTOB HEOBXOAMMO CTPOrO MPUAEPXXNBATbLCS aiaroputmMa AuarHOCTUKY CTEHO30B COHHbIX apTepui,
Ha4vHasi ¢ gyrnaeKCHOro CKaHMpOBaHWs dKCTpaKpaHnabHbIX 0TAe10B bpaxvoyegasibHbiX apTepuit Kak
Hanbonee [JOCTYNHOro v BbICOKOMH®OPMaTUBHOIrO Metofa. KoMrnbioTePHO-TOMOrpaguyeckasi aHrmo-
rpagvisi JaHHOro cocyancToro bacceviHa Heobxoguma rpy 0Téope NaLnmeHToB AJ151 XUPYPru4ecKoro je-
YeHUs, TaK Kak HeobXo4MMO MOMHUTL O MOTEHUMa/IbHOM PUCKE Pas3BUTUS KOHTPAacTHOU HegponaTtnm
u pagunaymoHHOro BO34encTaus. Ka4eCTBEHHO BbIMOJTHEHHOE Y/bTpa3ByKOBOE UCC/IE40BaHNEe No3BOJIs -
€T He TOJIbKO CHU3UTb YXCJIO MPOTUBOPEYUIA MEXAY STUMU ABYMST METOAaMu AnNarHOCTUKY, HO 1 n3be-
JKaTb HEOOXO[MMOCTY MPOBEAEHNST TaKoro MHBa3WBHOMO PEHTIEHOKOHTPACTHOIro MeToja nccrenoBa-
HUS, KaK aHrmorpagusi.

KnroueBble cnoBa: fyrnieKCHOe CKaHUPOBaHWE; BHYTPEHHSISI COHHAsT apTepusi; CTEHO3 COHHOW apTe-
PUY; MPUYNHBI PACXOXLEHMI; CONOCTaBAEHNE faHHbIX.
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BACKGROUND

Atherosclerotic stenosis of the carotid arteries is
an important cause of stroke, of transient ischemic
attack, of developing cognitive disorders and of
incapacitating the population. It is not very often when
it is considered a marker of systemic atherosclerotic
vascular lesions, commonly being associated with
the ischemic heart disease and with the lesions in the
arteries of the lower limbs [1].

According to data from the World Health Organization,
in 2021, within the territorial borders of the Russian
Federation, the ischemic stroke was the cause of death
of more than 200 000 persons, which makes it the
third most frequent cause of death in the country at
that year [2]. In the worldwide statistics, stroke is the
second leading cause of incapacitation and mortality
[3-5]. Every year worldwide approximately 6 million
people die of this disease, approximately 5 million
become disabled' [6]. The most widespread causes of
cerebral infarction are the stenotic-occlusive lesions of
the brachiocephalic arteries [7, 8].

Currently, when providing medical aid to the
patients with the lesions in the carotid arteries,
first of all, it is necessary to follow the two officially
validated documents: “The national recommendations
on managing the patients with the diseases of the
brachiocephalic arteries” (2013) [5] and the guidelines
from the Ministry of Health of the Russian Federation
“Occlusion and stenosis of the carotid artery” (2016) [9].
In 2022, a Russian Consensus on the diagnostics and
treatment of patients with the stenosis of the carotid
arteries was also published, which, however, was not
approved by the Ministry of Health of the Russian
Federation and which has a recommendatory value.

One of the main indications to the invasive treatment
is the degree of stenosis in the carotid artery [5].
Hence, the most important diagnostic problem is
the maximally precise determination of the severity
of stenosis. It is also important to note that the main
diagnostic criteria were compiled based on the two
large trials conducted in 1980-1990 and based only on
the angiography findings [10, 11].

As of today, the examination of the patients with
suspected atherosclerotic lesions in the carotid arteries
includes several instrumental diagnostics methods: the
duplex scanning (DS) of the brachiocephalic arteries,
the computed tomographic angiography (CTA) and the
transcatheter X-ray contrast angiography (AG).

' World Health Organization [Internet]. Health affairs. Available
from: https://www.who.int/ru Accessed: March 3, 2025.

With every passing year, the number of surgical
interventions in the brachiocephalic arteries irreversibly
grows. The surgeons show the tendency of preferring
the usage of data from the computed tomographic
angiography without taking into account the results of
vascular duplex scanning (due to the dependence of
visualization by means of DS on a specific operator).

Research aim — to compare the data obtained
during the duplex scanning of brachiocephalic arteries,
conducted at the Federal State Budgetary Institution
“Federal Scientific and Clinical Center for Specialized
Types of Medical Aid and Medical Technologies”
under the Federal Medical-Biological Agency” (FSBI
“Federal Scientific and Clinical Center” under the
Russian Federal Medical-Biological Agency) with
other instrumental diagnostics methods in terms of the
precision of measuring the percentage of stenoses in
the carotid arteries, as well as to analyze the reasons of
discrepancies in the obtained data.

METHODS

Research design

A retrospective analysis was conducted with
including the data from the case histories of the patients
hospitalized the Vascular Surgery Department of the
FSBI “Federal Scientific and Clinical Center” under the
Russian Federal Medical-Biological Agency during the
period from 01.05.2023 until 20.05.2024. The analysis
included the anonymized case history data (gender,
age, conducted surgical interventions in the carotid
system vessels) along with the examination protocols
for brachiocephalic arteries (DS, CTA, AG).

Conformity Criteria

Inclusion criteria: the presence of the main disease
from the 165 group (occlusion and stenosis of the
pre-cerebral arteries, not resulting in a cerebral
infarction) according to the International Classification
of Diseases (10th revision) and undergoing at least one
of the examinations within the premises of the FSBI
“Federal Scientific and Clinical Center” under the
Russian Federal Medical-Biological Agency (duplex
scanning, computed tomographic angiography,
transcatheter X-ray contrast angiography).

Research findings

The comparative analysis also included the data
on the differences observed when assessing the
percentage of stenosis in the orifices of the internal
carotid arteries when using two of the three methods
(if any). The main analysis of discrepancies was carried
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out in groups: the percentage of stenosis according to
CTA data minus the percentage of stenosis according
to DS data (CTA-DS) and the percentage of stenosis
according to DS data minus the percentage of stenosis
according to AG data (DS-AG).

Statistical analysis

The statistical processing was done using the
“Statistica” software package Version 10.0 (StatSoft).
Due to the impossibility of following the normal
distribution criteria, the statistical analysis was
undertaken with using the non-parametric statistics
criteria. The statistical significance was stated as the
value of p <0.05. As for the quantitative indicators, the
continuous variables were presented as the median
and the lower/upper quartiles (Me [25%; 75%)]).
The differences of the quantitative indicators were
assessed using the Mann-Whitney U test.

RESULTS

Research sample (participants)

Data from the case histories of 207 patients
were analyzed, of which 140 (68%) were males and
67 (32%) were females, the mean age at the moment
of hospitalization of which was 68.9 years (median —
69 years with a range from 42 to 89 years), with the mean

CTA+DS + AG— 9%
B CTA+AG—2%

CTA+DS —57%
B CTA—21%

Fig. 1. The structure of pre-operational examination in
patients with hemodynamically significant stenosis of the
carotid arteries. CTA — computed tomographic angiography;
DS — duplex scanning of the brachiocephalic arteries; AG —
transcatheter X-ray contrast angiography. [From the archive
of the Federal State Budgetary Institution «Federal Scientific
and Clinical Center» under the Russian Federal Medical-
Biological Agency, 2025. Published for the first time].
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age of males significantly differing from the mean age of
females — 67.7 vs. 71.4, respectively (Z=2.9; p=0.003).

All the 207 patients were undergoing diagnostic
examinations: CTA — 189, DS — 164, AG — 21, with
16 patients having all the mentioned types of examinations
(all of them being operated). Before the conduction of AG,
CTA was always carried out. The combined diagnostics
by means of CTA and DS was reported for 146 patients.

All the patients were divided into groups by
the number of imaging methods involved in the
examination. The distribution of methods among the
patients operated during the present hospitalization
(n=171), is shown in Fig. 1.

Primary findings

We have arranged a detailed analysis of data in
two groups of patients: 16 individuals in which all the
three types of examinations were carried out (Group 1);
130 individuals undergoing CTA and DS (without the
inclusion of the patients from Group 1; Group 2).

In 16 patients of the Group 1, the described findings
included lesions in 27 internal carotid arteries (ICA)
with the stenoses of various degree of intensity: upon
the paired comparison of the data from three methods
(CTA-DS, CTA-AG, DS-AG), no significant differences
were found (Fig. 2). Predominantly, the scattering

%
30

[ 1
|

CTA-DS CTA-AG

DS-AG

o Median [25%-75% I Min-Max

Fig. 2. Paired comparison of the results from three
diagnostic methods. CTA — computed tomographic
angiography; DS — duplex scanning of the brachiocephalic
arteries; AG — transcatheter X-ray contrast angiography.
[From the archive of the Federal State Budgetary Institution
«Federal Scientific and Clinical Center» under the Russian
Federal Medical-Biological Agency, 2025. Published for the

first time].
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of data was 10%. Higher scattering of data was
found for DS.

The detailed analysis of the detected 5 (18.5%) cases
of discrepancies >10% has demonstrated the following:

Patient No. 68: the percentage of stenosis acc. to
DS data was higher comparing to the CTA by 15%, but
the stenosis was hemodynamically insignificant, due to
which further AG was done only on the contralateral
side, where there was a hemodynamically significant
atherosclerotic plaque.

Patient No. 206: underestimation of stenosis
comparing to CTA by 10%, comparing to AG — by 15%.

Patient No. 141: according to data from DS, the
stenosis is 20% less than comparing to data from
CTA and AG, probable cause — underestimation of
hemodynamic criteria.

Patient No. 189: the patient from the ICU with the
diagnosis of acute cerebrovascular event on the left
side; underestimation of stenosis according to data
from DS by 20%.

Patient No. 185: according to data from DS, the
stenosis is 25% higher comparing to data from CTA,
but the DS result was completely matching with the AG
findings.

A total of 130 patients from the group 2 — 202/260
(77.7%) ICA — had atherosclerotic plaques. The
distribution of differences in evaluating the stenoses
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between CTA and DS is shown in Fig. 3. In 149/202
(73.8%) ICA, there were no deviations or they were
within the range of 10%, in 23/202 (11.4%) — from 15 to
20%, in 15/202 (7.4%) — =20%, with the predominance
of higher stenosis degree in the results of the DS —
26 (12.9%) cases, while lower percentage of stenosis
was found in 12 (5.9%) cases.

For the purpose of comparison, data were analyzed
on the severity of stenoses in the ICA orifices using the
methods of CTA and DS comparing to the AG data, for
particularly this method is the gold standard in assessing
the stenoses. The groups of AG-CTA and AG-DS (Fig. 4)
did not show any differences, though it is necessary to
note that the transcatheter X-ray contrast angiography
was done only in 21 patients and only with an evaluation
of stenosis degree in the zone of interest.

When analyzing the discrepancies in evaluating the
degree of stenosis in the orifices of the ICA on the results
of DS and CTA >10% (56 ICA in both control groups
with the exclusion of two cases, where the DS findings
differed from only one of the control methods — AG
or CTA), several causative factors can be pointed out.
® The human factor, or the operator dependence

(17 patients, 30.4%): in this group, we have

summarized the discrepancies of >10%, revealed

when analyzing the medical documentation, but
without the presence of other evident cause.

8 9 10 14 15 17 19 20 25 30 40

Difference in the percentage of stenosis CTA-DS

Fig. 3. The histogram of the distribution of differences in evaluating the stenoses in the orifices of the internal carotid arteries
(CTA data minus DS data). CTA — computed tomographic angiography; DS — duplex scanning of the brachiocephalic
arteries; AIr — transcatheter X-ray contrast angiography. [From the archive of the Federal State Budgetary Institution “Federal
Scientific and Clinical Center” under the Russian Federal Medical-Biological Agency, 2025. Published for the first time].
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Difference in the percentage of stenosis AG-DS

Fig. 4. The histogram of the distribution of differences in evaluating the stenoses in the orifices of the internal carotid
arteries: a — AG data minus CTA data; b — AG data minus DS data. CTA — computed tomographic angiography;
DS — duplex scanning of the brachiocephalic arteries; AG — transcatheter X-ray contrast angiography. [From the
archive of the Federal State Budgetary Institution «Federal Scientific and Clinical Center» under the Russian Federal
Medical-Biological Agency, 2025. Published for the first time].

® The anatomic factor (13 patients, 23.2%): this group
summarized all the discrepancies, which were
based on the difference in the interpretation of the
degree of stenosis by the anatomical landmarks

(visualization of the carotid bifurcation, of the orifice

and of the proximal segment of ICA).
® Description differences (26 patients, 46.4%): in this

group, we have summarized the cases in which
there was a clearly trackable difference in the
interpretation of data from different examinations.
This group included the discrepancies related to the
visualization of plaques (10%, 15% by the CTA data)
and the discrepancies in evaluating the stenoses
(less than 50%). The separation of the group of
plaques “without significant stenosing” according to
the CTA data was not taken into account. This group
also contained the cases when the difficulties were
occurring when interpreting the hemodynamical
data for the stenoses.

Thus, the conducted research has shown that there
is no complete matching between the data from AG,
CTA and DS. When evaluating the degree of stenoses
in the ICA orifices, the DS data were equivalent to the
CTA data. The widely known drawback of ultrasound
diagnostics is the dependence of the examination
results on the operator, which may lead to differences in
interpreting the obtained data not only between several
specialists, but even upon the repeated examinations
done by the same specialist. The operator dependence
of ultrasonic methods leads to the necessity of using

confirmatory methods (CTA, AG) when selecting the
candidates for surgical treatment. We have found that
the highest percentage of discrepancies between CTA
and DS was related to the cases of stenoses reaching
up to 50%, not least because of the difference in the
criteria for evaluating such stenoses. The less frequent,
but more significant reason of discrepancies was the
difference in the interpretation of some anatomic
structures and in the circulation criteria.

DISCUSSION

X-ray contrast angiography is the gold standard in
the diagnostics of the lesions in the arteries, however,
as of today, the higher significance in the diagnostics
of the carotid artery stenosis, as well as in making the
clinical decisions on determining the indications to
surgical interventions is gained by the duplex scanning
of the brachiocephalic arteries'.

The duplex scanning of the carotid arteries
is a safe, non-invasive and relatively inexpensive
visualization method. This method allows for evaluating
the circulation in the bulb and in the proximal part of
the ICA. The distal ICA segments are not always
accessible for scanning [2]. Generally, when evaluating
the stenosis using the DS method, it is recommended
to pay attention not only to the planimetric changes,
but also to the specific features of circulation [12].

As the confirmatory examination for the setting
the definitive diagnosis and for evaluating the
necessity and the type of surgical treatment,

12 https://doi.org/10.17816/clinpract635680
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contrast-enhanced methods are required, such as
the X-ray contrast transcatheter angiography, the
magnetic resonance angiography or the computed
tomographic angiography [2].

The clinical significance of computed tomographic
angiography is due to the anatomical correctness of
the method, as well as to the possibility of obtaining
information on the very corrugated vessels, the
small diameter vessels and on the distal areas
of vascular system’.

The transcatheter X-ray contrast angiography
remains a diagnostic standard in patients with the
lesions in the extracranial arteries, however, the risks
for the patient and the financial cost are the limitations
for angiography as a screening method. Direct
angiography is also indicated for cases of obtaining
controversial findings on the results of other non-
invasive methods'. The literature data confirm that the
combined use of two non-invasive methods (DS with
magnetic resonance angiography or CTA) allows for
avoiding the use of radiocontrast angiography. However,
even when using two methods, an insufficiently precise
determination of the degree and spreading of stenosis
was found in almost 20% of the patients [5].

In the research work by R.M. Daolio et al. [13],
presenting an analysis of the systematic review
based on the Cochrane data base and compiled in
2022, the authors have provided the evidence of high
diagnostic precision of color DS, especially in terms of
differentiating the stenoses of the carotid arteries with
a degree of up to 50% and in the range of 50-99%.
The review has included 22 articles with an analysis
of 4957 instrumental examinations of this vascular
system, on the results of which, a conclusion was
made that the precision of evaluating the stenosis
and the occlusion of the carotid artery when using the
ultrasound examination varies from 70% to 90%.

In accordance with clinical recommendations from
the Ministry of Health of the Russian Federation [14]
and the recommendations from the World Health
Organization', the examination of the carotid arteries
should start from color DS of the brachiocephalic
arteries. Later on, either the magnetic resonance
tomography or the CTA can be conducted. In case
of proper execution of these examinations and in
case when the results are matching, the decision on
surgical treatment can be drawn up without the need
for radiocontrast angiography. In case when the
examination findings are controversial or in case of
insufficient visualization of the arteries, using the X-ray
contrast angiography remains obligatory.

Research limitations

The absence of unified standards of describing
(anatomic landmarks, criteria that are obligatory for
describing, terms in the protocols) due to the absence
of the recommendations for such methods as the DS
of the brachiocephalic arteries and the CTA of the
brachiocephalic arteries, as well as the absence of
general standards for these two methods, complicates
the interpretation of the conclusions even within
a single medical institution. Particular difficulties may
develop when comparing the data on stenoses with
a degree of less than 50%.

CONCLUSION

When arranging the examination of the patients, it
is necessary to strictly follow the diagnostics algorithm
for stenoses of the carotid arteries, beginning from
the duplex scanning of the extracranial segments of
brachiocephalic arteries as the most accessible and
highly informative method. The computed tomographic
angiography of this vascular system is necessary
when selecting the patients for surgical treatment,
for it is necessary to keep in mind the potential risk of
developing contrasted nephropathy and of the radiation
exposure. The proper execution of the ultrasound
examination allows for decreasing the number of
discrepancies between these two diagnostic methods,
which means decreasing the necessity for performing
the angiography.
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