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Abstract—The aim of this study was to determine reference doppler values of blood flow and to investigate
features of normal hemodynamics in main arteries of posterior circulation using color-coded duplex sonog-
raphy (DS). The study involved 65 apparently healthy male volunteers aged 21 to 57 years (36 * 12 years). A
decrease in peak blood flow velocities during the transition from V1-segment of vertebral artery (VA) to V2
and an increase at intracranial level from proximal to distal part (from V4-segments of VA to distal part of bas-
ilar artery (BA)) were recorded. There was a tendency towards higher blood flow values in left VA and in pos-
terior cerebral artery (PCA) in comparison with right ones. The features of hemodynamics, most likely, were
due to the structural features of posterior circulation arteries—frequent asymmetry of VA in diameters, dif-
ferent branching of BA, as well as differences in peripheral resistance level associated with both the activity
and metabolism of blood-supplied structures and the tone of resistive vascular network (less pronounced in

the supratentorial structures).
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Ultrasound investigation of posterior circulation is
included in the DS Standard Protocol and is widely
used in current clinical practice. This method is used
both in hospitals with specialized departments for
patients with acute disorders of cerebral circulation
[1], and in outpatient practice for patients with com-
plaints of dizziness, unsteadiness when walking, coor-
dination disorders and other symptoms which outside
of acute conditions are usually regarded as chronic
vertebrobasilar insufficiency [2].

However, at present time, both investigation itself
and the interpretation of its results are cause difficul-
ties due to the significant range of Doppler blood flow
characteristics in the arteries of posterior circulation,
even in practically healthy individuals. This circum-
stance, of course, is connected with the features of
anatomical structure of this vascular circulation.
Among them it would like to note the following: the
frequently occurring diameter asymmetry of VA, the
presence of VA muscular branches at the extracranial
level, the fusion of both VA into BA in the area of the
brain pons, the presence of three pairs of cerebellar
arteries (branchers of BA) and division of BA distal
part into two PCA [3, 4]. Arterial anastomoses at the
level of brain stem are mainly located inside the brain
tissue itself, and in the area of the occipital lobes of the
large hemispheres—on the surface of the brain. Anas-
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tomoses of large arteries are posterior sections of the
circle of Willis and the bulbar arterial ring [3, 4]. Such
a unique structure of the posterior circulation requires
a more detailed approach to assessing its hemody-
namic features.

Currently, the results of ultrasound evaluation of
hemodynamic parameters in the arteries of posterior
circulation in practically healthy individuals has been
published [5, 6], and their dependence on gender [7]
and age [6, 8] has been studied. However, the addition
of existing knowledge in this area with new data in
connection with introduction into practice of modern
ultrasound systems of expert class, as well as angio-
graphic techniques is not only justified, but also nec-
essary.

Thus, the aim of this study was to determine refer-
ence doppler values of blood flow and to investigate
features of normal hemodynamics in main arteries of
posterior circulation using color-coded DS.

METHODS

The study included data on 65 practically healthy
volunteers aged 21 to 57 years (36 = 12 years) exam-
ined on an outpatient basis.
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Table 1. The structure variants of the posterior circulation main arteries registered during duplex scanning (DS)

Structure variants n==65 % of the entire sample

Normal structure 51 78.5
Hypoplasia or small diameter of the right VA 9.3
Hypoplasia or small diameter of the left VA 3 4.6

High entry of the right VA into the transverse processes canal 6.2

of the cervical vertebrae at the level of C5—C6 or C4—CS5

Fetal type of PCA 1 1.5
VA—vertebral artery, PCA—posterior cerebral artery, n—number of subjects.

The inclusion criteria were male gender and age RESULTS

from 20 to 60 years. The exclusion criteria were:
female gender, presence of anemia, diabetes mellitus,
acute disorders of cerebral circulation and myocardial
infarction, history of heart failure of any severity and
etiology, diseases of the respiratory system, respiratory
insufficiency of any severity, obesity, as well as any ste-
nosis or occlusion of posterior circulation arteries and
atherosclerotic lesions in the carotid arteries (stenosis
>30%, ECST). Volunteers over the age of 60 were not
included in the study due to the impossibility, in the
vast majority of cases, classifying them as “practically
healthy” individuals.

All persons included in the study underwent high-
resolution color-coded DS of the extracranial parts of
the carotid and vertebral arteries and transcranial
color-coded DS of the cerebral arteries on Acuson
Sequoia—512 and S—2000 ultrasound systems (Sie-
mens AG, Germany) with electronic multi-frequency
broadband linear sector phased sensors with scanning
frequencies from 5 to 9 and from 2 to 4 MHz, respec-
tively.

In DS, blood flow velocity and interintimal (intra-
luminal) diameters of VA VI and V2 segments (at the
level of C3—C6 vertebrae) were evaluated. In transcra-
nial DS, the blood flow velocities in the V4 segments
of VA, proximal, middle and distal third of BA (at dif-
ferent location depths, respectively — 70—80, 80—90
and 90—100 mm), in the P1 and P2 segments of PCA
were evaluated.

Statistical analysis was performed using SPS.S soft-
ware version 23.0 (IBM, USA) and R software version
3.3.2. The null hypothesis was rejected at the signifi-
cance level p < 0.05. Median and quartiles, minimum
and maximum values were used to describe quantita-
tive variables, frequency and percentage were used for
qualitative variables. When analyzing correlations
between quantitative or ordinal variables, the Spear-
man correlation coefficient calculation method was
used. The analysis of the spatial dynamics of blood
flow indicators was carried out using a general linear
model with repeated measurements.
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The “normal” (classical) structure of main arteries
of posterior circulation according to the DS data was
in 78.5% of cases in the studied men voluntaries. In
the remaining 21.5%, variants of the posterior circula-
tion arteries structure were identified. The most fre-
quent of them was hypoplasia (diameter less than
2mm) or small diameter (diameter from 2.0 to
2.5 mm) of the right VA (9.3%). Hypoplasia or small
diameter of any one of the VA occurred in 13.8% of
cases (Table 1).

When assessing the differences in the diameters of
paired VA in studied sample of individuals, a statisti-
cally significant predominance of the left VA diameter
over the right was revealed. The diameter of the left VA
was more than of the right one in 64.4% of cases; the
average diameter of the left VA was greater than diam-
eter of the right VA on 0.5 mm (p = 0.001) (Table 2).
The diameter of the VA at the extracranial level (on the
segment V1—V2) were not significantly changed
across each of the arteries.

The results of linear blood flow velocities and
peripheral vascular resistance indices measuring
revealed the presence of certain flow gradients in the
posterior circulation arteries on the neck and in the
head (Fig. 1, Tables 3 and 4). The blood flow velocity
in VA from V1 to the V2 segment significantly
decreased at the extracranial level, and significantly
increased on the intracranial level—from the V4 seg-
ments of the VA to distal third of BA. At the same
time, the pulsatility index (PI) at V1 to the V2 segment
of the VA significantly decreased, and it was signifi-
cantly lower intracranially than on the neck. In the
section from the V4 segments of the VA—in the BA—
to the P1 segments of the PCA—it did not significantly
change. It was significantly smaller in the P2 segments
of the PCA.

There were no data indicating the presence of
asymmetry of linear blood flow velocities and periph-
eral resistance indices in the VA (V1- and V2-seg-
ments) and in the PCA between the right and left
sides. At the same time, the estimated blood flow
velocities in the left VA were slightly higher, and the
level of peripheral resistance was lower than on the
right VA (Fig. 1, Tables 3 and 4). Similar data were
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Table 2. The results of measuring the diameters of the vertebral artery (VA) (median (percentiles 25; 75), minimum—maximum
values)
Segment Right VA Left VA
V1 segment 3.1 3.5%
(2.8; 3.6) (3.1; 3.9)
1.6—4.1 1.8—4.4
V2 segment (at the level of C4—C6 cervical vertebrae) 3.1 3.4%
(2.8;3.5) (3.1; 3.7)
1.4—4.2 2.1-4.7
V2 segment (at the level of C3—C4 cervical vertebrae) 3.2 3.6%
(2.9; 3.6) (3.1; 3.9)
1.2—4.2 2.1-4.7

V1—first segment of the VA (from the mouth to the entrance to the transverse processes canal of the cervical vertebrae); V2—second
segment of the VA (in the transverse processes canal of the cervical vertebrae C6-C2); *—significant differences in the diameters

of the VA between sides, p < 0.05.

obtained for PCA—blood flow velocities in the left
PCA were slightly higher than in the right. There were
no significant correlations of the blood flow velocities
in the ispilateral VA and PCA. At the same time, blood
flow velocity in both VA (on the right side only the
peak systolic blood flow velocity (¥ps), on the left—all
velocities) correlated with those in BA. For example,
correlation coefficient between the Vps in the right VA
(V2 segment at the C3—C4 level) and the Vpsin the BA
(middle third) turned out to be 0.34, and for the left
VA it was 0.54 (p = 0.001). In turn, the blood flow
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velocities in BA did not significantly correlate with
those in PCA on both sides. Indices of peripheral vas-
cular resistance in VA, BA and PCA showed signifi-
cant correlations with each other and correlation coef-
ficients was around 0.55 on average (p = 0.001).

With correlation analysis, it was significant positive
relationship revealed between diameters of the VA and
linear blood flow velocities (end-diastolic (Ved) and
time-averaged maximum (7AMX) velocity) in the
same arteries; an inverse relationship was between
diameters of the VA and the indices of the peripheral
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Fig. 1. The time-averaged maximum blood flow velocity (7AMX) and pulsatility index (P[) in the arteries of the posterior circu-
lation. (a) The time-averaged maximum blood flow velocity in different arteries of posterior circulation, (b) the pulsatility index
in different arteries of the posterior circulation; graphical representation (boxplots). VA—vertebral artery, V2, V4—VA segments,
C4—C6, C3—C4—cervical vertebrae (VA assessment level), BA—basilar artery (proximal, middle and distal third), PCA—poste-

rior cerebral artery, P1, P2—PCA segments.
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Table 3. Doppler blood flow velocities and peripheral resistance indices in extracranial vertebral arteries (VA) (median
(percentiles 25; 75), minimum—maximum values)

VA Vps, cm/s Ved, cm/s TAMX, cm/s TAV, cm/s PI RI

45.5 13.4 21.6 11.7 1.49 0.71
V1 on the right side (38.6;53.9) | (11.4;16.0) (18.9; 25.8) (9.9; 14.0) | (1.21; 1.77) | (0.66; 0.76)
19.6—85.7 3.6—25.8 6.9—38.2 2.8—19.6 0.83-3.01 0.54—-0.87

37.8* 12.5% 19.8* 11.2* 1.26* 0.66*
V2 (C 4—C6) on the right side | (33.6;45.8) | (10.6; 14.7) | (16.6; 22.5) (9.9; 13.0) | (1.06; 1.64) | (0.62;0.74)
17.0—67.2 2.8-22.7 5.9-31.8 7.2-22.3 0.74-2.84 | 0.53-0.84

35.7% 13.2* 20.2* 11.4* 1.23* 0.65*
V2 (C3—C4) on the right side | (30.9;42.4) | (10.2; 14.7) | (16.1;23.0) (9.3; 13.6) | (0.94; 1.62) | (0.58;0.73)
12.3-61.6 0.8—-25.0 3.5-36.3 4.9-26.0 0.61-3.27 | 0.45—-0.94

49.8 15.5 25.4 13.8 1.44 0.69
V1 on the left side (41.8;57.8) | (12.0; 18.5) | (20.3;29.1) (10.6; 15.4) | (1.21; 1.74) | (0.65; 0.75)
26.7—-80.5 6.0—22.6 11.3-33.6 5.6—20.1 0.78—4.48 | 0.57—0.92

40.2* 13.5% 21.1* 11.6* 1.22%* 0.66*
V2 on the left side (32.5;46.8) | (11.5; 16.9) (17.5; 25.2) (9.4; 14.0) | (1.04; 1.52) | (0.60;0.70)
22.3—-65.6 5.1-24.3 10.4-32.5 4.0—18.9 0.68—3.54 | 0.53—0.89

40.1* 13.9* 21.3*% 12.6* 1.13* 0.64*
V 2 (C3—C4) on the left side (35.2;45.7) | (12.1; 17.0) (19.3; 25.9) (10.4; 15.2) | (0.96; 1.48) | (0.58;0.70)
14.0-62.2 3.7-21.5 6.8—32.5 2.8-22.5 0.60—3.53 | 0.47-0.88

Vps—peak systolic blood flow velocity, cm/sec, Ved—end-diastolic blood flow velocity, cm/s, TAMX—time-averaged maximum blood
flow velocity, cm/s, TAV—time-averaged blood flow velocity, cm/s, P[—pulsatility index (Gosling), RI—resistance index (Pourcelot);
*—significant differences between the evaluated parameters in V1 and V2 segments of VA (p < 0.01). The rest of the notation, see

Table 2.

vascular resistance level (pulsatility (P/) and resistive
(RI]) indices). So, the correlation coefficients for the
right VA (C3—C4) were: diameter of the artery with
Ved r = 0.53, with TAMX r = 0.51, with Pl r = —0.54,
with Rl r=—0.52; for the left VA (C3—C4)—the diam-
eter of the artery with Ved r = 0.40, with TAMX r =
0.38, with PIr=—0.36, with R/ r=—0.28. The depen-
dence of the time-averaged maximum blood flow
velocity (TAMX) and pulsatility index (PI) on the
diameter of the VA is shown in Fig. 2.

DISCUSSION

The differences in VA diameters, including signifi-
cant ones, are widespread in the population and are
recognized as variant of the norm. The most often
dominant in terms of lumen diameter is the left VA [9,
10]. In present study, the diameter of the left VA also
turned out to be larger than the right one. Such differ-
ences can be explained by the peculiarities of the VA
departure: the right VA is the third division of the
arteries (due to the presence of the brachiocephalic
trunk), the left one is the second division (the left sub-
clavian artery departs directly from the aortic arch). In
rare cases, the left VA can independently move away
from the aortic arch [11], and in this case, this will be
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the first division. The departure of the right VA from
the aortic arch is considered an extremely rare variant,
usually detected by angiography [12].

The VA diameters turn out to be genetically deter-
mined to certain extent, as indicated by A.D. Tarnoki
et al.,, examined 172 twins (54 monozygotic and
32 dizygotic) [13]. Although it is possible that the
diameters of the VA also depend on the characteristics
of the embryogenesis process.

Despite the fact that significant differences in VA
diameters were revealed in this study and their rela-
tionship with Doppler blood flow characteristics was
shown, no significant differences in blood flow veloc-
ities and peripheral resistance indices in the right and
left VA were revealed. On the left side, blood flow
velocities were unreliably higher, and the peripheral
resistance level was lower than on the right, which is
also consistent with the literature data [6, 8]. Appar-
ently, such differences in peripheral resistance levels
can be explained by the fact that, given an approxi-
mately equal number of muscle branches in both VA,
the proportion of blood flow for blood supply to brain
structures in the left VA turns out to be greater than in
the right, and cerebral blood flow is characterized, as
is known, by low peripheral resistance. At the same
time, according to the published I.W. Liu et al., it was
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Table 4. Doppler blood flow velocities and peripheral resistance indices in the intracranial parts of the vertebral (VA),
basilar (BA) and posterior cerebral (PCA) arteries (median (percentiles 25; 75), minimum—j = maximum values)

Artery Vps, cm/s Ved, cm/s TAMX, cm/s TAV, cm/s PI RI

56.8 28.0 39.0 22.6 0.75 0.50
Zﬁtz: right side (44.6; 67.2) (23.0; 32.9) (31.3; 46.1) (19.7; 29.2) (0.62; 0.84) (0.46; 0.55)
25.2—-89.3 13.0—48.0 18.7—69.1 10.8—39.9 0.44—1.21 0.38—0.64

58.9 29.0 41.1 25.0 0.77 0.51
Zﬁtl\i: left side (48.8; 74.6) (24.3; 34.4) (33.5; 48.1) (18.8; 31.2) (0.65; 0.90) (0.47; 0.55)
22.9-120.0 12.7—-68.0 19.5-90.0 10.6—49.0 0.38—1.29 0.34—0.65

65.4* 30.4* 42.9% 26.5% 0.75 0.51
?p?oximal third) (55.1; 77.0) (27.0; 35.3) (37.4; 50.3) (22.4;33.4) (0.67; 0.90) (0.48; 0.56)
43.4—106.7 20.2—49.0 28.8—67.9 11.9—-42.6 0.46—1.37 0.38—0.68

67.4%* 32.0%* 46.3%* 30.6%* 0.78 0.53
?n?iddle third) (56.1;77.7) (28.2; 37.0) (39.7; 50.7) (24.5; 34.9) (0.65; 0.90) (0.47; 0.56)
46.4—109.7 21.1-45.9 29.2—61.7 17.9—47.9 0.41—-1.26 0.35-0.67

77.0%% # 36.0%% # 51.0%% # 33.7%% # 0.76 0.52
?d?stal third) (61.1; 85.6) (30.1; 41.3) (41.3; 57.0) (28.0; 39.9) (0.66; 0.88) (0.47; 0.56)
42.0-98.8 18.9—-50.6 27.8—68.6 14.7—45.4 0.42—-1.10 0.36—0.63

66.7%* 31.8%* 45.2%* 28.6%* 0.76 0.51
gf:li::ight side (57.3; 78.5) (7.6; 36.7) (39.1; 51.1) (25.1; 32.9) (0.66; 0.87) (0.47; 0.57)
33.6—111.8 17.0-59.0 24.4-78.0 15.2—42.5 0.41-1.22 0.35-0.67

67.5%* 34 8% 49 1%%# 30.0%* 0.74 0.51
gf:?l:l]eft side (58.5; 86.8) (27.5; 40.3) (38.8; 57.9) (24.9; 36.3) (0.62; 0.86) (0.46; 0.56)
33.7—123.5 17.1-67.8 26.4—89.4 16.2—50.1 0.52—1.15 0.41-0.65

70.0%* 32.7%* 46.9%% # 29.7** (0.72%%, ## 0.51
(I))nCtAhgrzight side (58.2; 71.7) (27.7; 39.0) (41.2; 55.3) (26.2; 33.7) (0.62; 0.83) (0.46; 0.55)
38.9—100.3 19.0—-54.7 28.1-73.1 18.8—41.5 0.47—1.10 0.39—0.63

69.0** 35.6%* 49 3%k, # 30.8%* 0.70%% ## 0.50
EfgleRlift side (61.9; 79.1) (30.7; 39.7) (42.0; 55.4) (25.2;35.2) (0.61; 0.84) (0.45; 0.54)
47.5—-109.9 22.6—55.8 32.0-78.6 18.5—49.9 0.46—0.96 0.38—0.59

V4—fourth segment of VA (intracranial part of the VA from entering the cavity of the skull to merge into BA), P1, P2—the first and sec-
ond segments of PCA; *—significant difference with those in the right VA, p < 0.05; **—significant differences with the resggctive per-

formance in both VA, p < 0.05; #_significant differences with those in the proximal and middle thirds of E. BA, p<0.05;

—signifi-

cant difference with those in all departments of BA and the P1 segment of PCA, p < 0.05. The rest of the notation, see Table 3.

stated that not only hypoplasized VA, as it was previ-
ously thought, but also arteries with a diameter of up
to 3.0 mm, in particular, may end with the posterior
inferior cerebellar artery and not participate in the
blood supply of the BA and PCA territories [ 14].

This causes differences in the volume of blood sup-
ply to brain structures and affects on Doppler charac-
teristics of intraluminal flows. The present study did
not provide for simultaneous assessment of VA using
tomographic angiographic methods, in particular
magnetic resonance and X-ray multispiral computed
angiography—and dividing of VAs depending on their
structural variants. In turn, the absence of significant
differences in blood flow velocities in the group as a

whole may be due to the fact that in most cases VA
merge into BA and have territories similar in size and
“type” of the arteriolar network.

Despite the fact that diameter of each VA remained
unchanged throughout the extracranial section avail-
able for study using DS, the Doppler blood flow char-
acteristics in the V1 and V2 segments of the VA signifi-
cantly differed from each other. To a certain extent,
the hemodynamics in the V1 segment of the VA and its
differences from that in the V2 segment could be influ-
enced by the nature of the flow and the pressure level
in the subclavian artery, as well as the features of the
departure VA (the angle of departure, the absence
deformation above the mouth of the VA) from the sub-
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clavian artery. It is also possible that differences in VA
branching in V1 and V2 segments played a more sig-
nificant role. In addition to muscle branches (rami
musculares), departing from VA in both V1- and V2-
segments and supplying blood to the prevertebral mus-
cles, a number of other larger ones depart from the V2-
segments of the VA. These include the radicular arter-
ies (paired segmental branches to the spine, dura
mater spinalis and cervical roots) and 3—5 unpaired
radicular-spinal arteries forming a vessel in the ante-
rior median furrow of the spinal cord, which is spinal
extension of the anterior spinal artery and plays an
important role in blood supply to the spinal cord [3].

The main structure feature of the posterior circula-
tion, as already noted above, is the merging of two
large VA into one BA trunk. This circumstance also
causes certain changes in hemodynamics in this area.
Linear blood flow velocities in intracranial segments
of the VA did not differ significantly from each other,
but at the same time, the blood flow velocities in the
right VA were statistically significantly lower than in
the proximal BA. On the left side, on the contrary, the
blood flow velocity in the VA does not significantly
differ from that in the proximal part of BA, which was
probably due to the fact that the BA can be considered
as a continuation of the larger diameter VA, which, as
shown earlier, is the left VA. At the same time, the
blood flow velocities in the BA significantly correlated
with those in both VA, the correlation coefficient for
the left VA was higher than for the right. Indeed,
according to pathologic-anatomical and angiographic
studies, BA is usually indirect, has C- or S-shaped
course, since it is continuation of larger diameter
artery; the knee of deformation is located on the side
of smaller diameter VA, which under similar circum-
stances flows into the dominant VA at an angle close to
a straight one [4, 10].
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For the first time, the differences in the blood flow
velocities in different (conditionally isolated) parts of
the BA may be consequence of the peculiarities of
large number of different diameters branches depar-
ture from it and the discharge of blood into their
lumen. Most likely, we are talking about the departure
of significant number of relatively large branches in
the distal part of the BA (posterior cerebral and upper
cerebellar arteries) in comparison with its other
departments [3, 4]. These vessels have an extensive
network of arterioles in the occipital lobes and cere-
bellum, which creates a certain pressure gradient in
the BA. At the same time, the diameter of the BA
decreases from the proximal to the distal part due to
branching although insignificant. There are no indica-
tions of this in previously published angiographic and
pathoanatomic studies, this issue requires further clar-
ification.

It should be noted that blood flow in the PCA did
not correlate with that in either ipsilateral VA or BA.
Perhaps it should be determined by the nature of the
division and the diameters of the PCA themselves
[10]. In some cases, the blood flow in the PCA may
depend on the blood flow in the anterior circulation,
especially in cases of fetal structure of the PCA [3].

Feature of blood flow values in PCA is the absence
of significant decrease in the blood flow velocity from
P1 segments to P2, and even some increase in it. This
is radically different from the picture observed in the
anterior circulation, where blood flow velocity in the
middle cerebral artery, on the contrary, decreases from
the proximal to distal part (from M1 to M2 and M3
segments). Probably, this may be due to the absence of
large branches of the PCA in the P1 segment due to its
short duration, as well as, possibly, some decrease in
the diameter of the PCA in the distal direction and the
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influence of blood flow from the anterior circulation
along posterior connective arteries.

The obtained data is illustrated that indices of
peripheral resistance in the P2 segments of the PCA
turned out to be the smallest of those estimated in the
intracranial arteries of posterior circulation (in the P1
segments of the PCA and BA). Presumably them may
indicate that proportion of blood volume for the corti-
cal structures blood suppling increases from the V4
segment of the VA to the P2 segments of the PCA. As
noted earlier, a characteristic feature of posterior cir-
culation is that it supplies phylogenetically and ana-
tomically heterogeneous structures with different
angioarchitectonics and different levels of tissue
metabolism (on the one hand, these are the structures
of the brain stem and cerebellum, on the other—the
occipital lobes of the large hemispheres) [4]. There-
fore, it can be reasonably assumed that at different lev-
els of the posterior circulation, the tone of the resistive
vascular network turns out to be different—in the cor-
tical sections it is lower. This may also cause the pres-
ence of a pressure gradient from the proximal parts of
the posterior circulation (V4 segments of the VA) to
the distal (distal part of BA and PCA).

Thus, the Doppler blood flow characteristics in the
arteries of posterior circulation were evaluated at the
extra- and intracranial levels in this study. The
revealed differences in Doppler blood flow character-
istics in different arteries of posterior circulation do
not contradict the currently formed ideas about the
features of hemodynamics in this vascular territory,
and also supplement them with new data.

CONCLUSIONS

(1) The diameter of the left VA was often lager than
the diameter of the right VA (about 65% of cases),
which caused a tendency to a higher blood flow veloc-
ity with less peripheral resistance in the left VA than in
the right.

(2) Significant positive correlations were revealed
between the VA diameters, on the one hand, and lin-
ear blood flow velocity (end-diastolic and time—aver-
aged maximum velocities) in them, on the other;
inverse correlations were found between VA diameters
and indices of the peripheral vascular resistance level
(pulsatility and resistive indices).

(3) At the extracranial level, there was decrease in
linear blood flow velocities along the VA from V1-seg-
ment to V2, whereas at the intracranial level, the
opposite pattern was recorded—an increase in linear
blood flow velocities from the proximal parts (V4-seg-
ments of the VA) to the distal (distal third of the BA).

(4) It is established that, it is possible to register an
increase in the intraluminal linear blood flow veloci-
ties into the BA from its proximal to distal parts in nor-
mal by using ultrasound DS, which should be taken

into account when conducting “reference” compari-
sons.

(5) Indices of peripheral resistance level in the
intracranial arteries of the posterior circulation
showed a decrease from the proximal areas (VA) to the
distal (P2 PCA), which most likely reflected similar
changes in the tone of the distal vascular network.
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