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Abstract. Variants of clinical course of ischemic cerebrovascular disease in patients with multifocal vascular
lesions. Rosits'ka O.A. The study included 125 patients aged 40 to 84 years, with multifocal vascular lesions. All
patients were divided into three clinical groups, depending on the localization of vascular lesions with stenotic
atherosclerosis. According to the correlation analysis, there is a direct correlation between the presence of clinical
manifestations of cerebral insufficiency and the age of patients. In multifocal vascular lesions, chronic forms of
cerebral ischemia (dyscirculatory encephalopathy) were recorded in 69.2% of patients who had a cerebral infarction,
and in 87.0% of patients with TIA in the anamnesis. The most common concomitant pathology in patients with
multifocal vascular disease is hypertension of various degrees and stages (92.8% of patients), type 2 diabetes (20.0%,).
In the study, a direct relationship was established between the degree of hypertension and the acute disorders of
cerebral circulation. Infarctions of the brain in patients with multifocal vascular lesions occurred in 72.8%, mainly in
the carotid basin, which is 3.2 times higher than the frequency of myocardial infarction in the vertebrobasilar basin.
With simultaneous atherosclerotic lesions of the vessels of the brain, heart and lower limbs, there was no TIA as an
independent form, but a clinical transition to a cerebral infarction was immediately noted. Repeated heart attacks took
place in 28% of patients in the general group, mainly with simultaneous atherosclerotic lesions of the brain and heart
vessels (31.0%) or all three basins (26.3%). In atherosclerotic lesions of the vascular basins of the brain and heart,
CHD is manifested earlier (58.6%), and in the case of cerebral and lower extremity vessels, ischemia of the lower
extremities (73.7%). The time interval between repeated cerebral infarctions was shorter in patients who continued to
smoke 4.5 times.

Pedepar. BapianTtu kiiHiYHOro mnepeliry imemidyHuX nepeOpOBACKYJSIDHHUX 3aXBOPHBAaHb Yy XBOpPHX 3
MYJbTH(QOKAILHUM CyIUHHUM ypaxeHHAM. Pocuubka O.A. V docnidoscenns exnroueno 125 xeopux, sikom 6io 40
0o 84 poxie, 3 myremugoranrvuum ypascenusim cyoun (M®YC). Vi xeopi 6yau poznodineni na mpu KiiHiuHi epynu
3aneHCHO G0 NOKANIZAYIT YPAdNCEHHS CYOUHHUX OACEUHI8 CMEHO3YIOUUM AMepOCKIePO30M. 30 OAHUMU KOPENAYIUHO20
aHANi3y BCMAHOGICHO NPSIMUL 36 30K MINC HAAGHICMIO KIIHIYHUX NPOs6i6 MO3K0B0I HeOOCMAamHOCmi [ 6IKOM Nna-
yienmie. Ilpu Myn1omu@okaioHOMY CYOUHHOMY YPAXNCEHHI XPOHIUHI Gopmu iutemii MO3KY (OUCYUPKYTIAMOPHA eHye-
¢anonamis) peecmpysanuce y 69,2% xeopux, axi nepenecau ingpapkm I'M, a maxoowc y 87,0% xeopux 3 TIA 6 anamuesi.
Haiibinow po3noecioddicenoio cynymnvboio namonozicio y X60pux 3 MYIbMUQOKATbHUM YPAICEHHAM CYOUH € 2inep-
MOHIuHa Xxeopoba piznux cmynenie ma cmaodii (92,8% xeopux), yykposuii diabem 2 muny (20,0%). Bcmarnoeneno
npamuil 36 ’s130K Midc cmyneHem zinepmoriunoi xeopobu i nepenecenumu ITIMK. Ingapkmu econosnozco mo3xy 6
nayieHmia 3 MyabmughoKATbHUM YPANCEHHAM CYOun 8iodysanucy y 72,8% nepesasicHo 6 Kapomuonomy daceuni, wo 6
3,2 pa3zy nepesuwye yacmomy ingpapxkmis y eepmebpodasunapromy oacetini. Ilpu noeOHaHomy amepockiepomudHoMy
VPAdICEHHI CyOUH MO3KY, cepys i HudicHix Kinyieox ne 0yno TIA sk camocmitinoi ¢hopmu, a 6i0paszy 6i03Hauascs Kii-
HiyHuti nepexio 6 ingapxkm I'M. I[losmopni ingpapxmu 6i06yauce y 28% xeopux 3aeanvHoi epynu, nepegajicHo npu
NOEOHAHOMY AMEPOCKIEPOMUUHOMY YpaxceHHi cyour mo3ky i cepya (31,0%) abo ecix mpwvox bacetinie (26,3%). Ilpu
amepoCKIePOMUYHOMY YPAANCEHHI CYOUHHUX OACelni6 201061020 MO3KY ma cepys paniwe manigpecmye IXC (58,6%), a
npU YPAXNCEHHI CYOUH 2008HO20 MO3KY MA HUNCHIX KIHYIBOK — fuiemiss HUxcHix kinyieok (73,7%). Yacosuii npomisicok
Midic nosmoprumu ingpapxmamu I'M 6ye kopomuium y Xopux, Axi npoooexicysanu nawumu, 6 4,5 pazy.

Atherosclerotic steno-occlusive process of in- attacks (TIA)) and chronic disorders of cerebral
tracranial cerebral arteries can be asymptomatic or circulation (small cerebral vascular disease, dis-
with clinical manifestations of ischemia in the form circulatory encephalopathy (DE) - syndrome multi-
of acute (cerebral infarction, transient ischemic focal or diffuse lesions of the brain). Several
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mechanisms may be the cause of this ischemia or a
combination thereof: arterial total embolism, local
branch occlusion, hemodynamic disorders due to
progressive arterial narrowing. Neuroimaging of
such strokes includes cortical infarcts, infarctions of
certain basins and lacunar infarcts. Progressive
decrease in blood flow due to progressive stenosis of
large arteries leads to the gradual formation of
leptomeningeal collateral. If all mechanisms to sup-
port perfusion in the terminal zone are violated,
infarctions develop in the areas of the border zones.
Reduction of regional cerebral blood flow manifests
itself in the presence of hemodynamically significant
stenosis and contributes to both the occurrence and
scale of ischemic injury [7].

Diseases of small vessels of the brain include
damage to the white matter of the brain and lacunar
infarcts and are often found in computed tomo-
graphy (CT) and magnetic resonance imaging (MRI)
in the elderly. Lacunar infarcts, found in 10% - 19%
of patients are most often in the variolium bridge,
followed by corona radiata and hemispheres. Expla-
nation of the clinical diversity and combinations of
variants of ischemic cerebrovascular diseases can be
the expressiveness of the action of risk factors and
their combinations, the state of the circulatory
system, the effectiveness of compensation mecha-
nisms that prevent or contribute to the further de-
terioration of the course of the disease [5, 7].

In clinical practice, attention is often given to
local manifestations of the atherosclerotic process in
a particular vascular pool, despite the high incidence
of combined atherosclerotic changes in patients with
a dominant lesion pattern of one of the basins of [3].
The presence of clinical manifestations of ischemia
in one of the vascular basins is a marker of damage
to another localization. It is proved that the trans-
ferred episode of atherothrombosis several times
increases the risk of development of the following
ischemic events not only in previously affected, but
also in other vascular pools [2, 6]. Many people
suffer TIA or cerebral infarction without esta-
blishing a diagnosis and continue to treat only IHD
or ischemic manifestations in the lower limbs. In
such cases, it is possible to underestimate the
symptoms, risk factors for repeated ischemic brain
conditions and high risk of recurrent stroke, more
extensive, with a significant disruption in the quality
of life or a lethal outcome [8].

The study of the clinical course of cerebral circu-
lation due to multifocal vascular lesions, the eva-
luation of factors influencing the course of the
disease, the study of the mechanisms of the forma-
tion of clinical manifestations of cerebral circulation
should improve the diagnosis and treatment strategy,

which will prevent the occurrence of complications
and improve the quality of life of patients with this
pathology, determine the relevance of this study.

Objective

Identify the relationship between the combination
of vascular basins affected by atherosclerosis and
variants of clinical course and the frequency of
ischemic cerebral events, the primacy of clinical
manifestations in one of the affected basins.

MATERIALS AND METHODS

The study included 125 patients aged 40 to 84
years with multifocal lesion of the vessels (MFLV).
Depending on the localization of vascular basin
defeat by stenotic atherosclerosis, all patients were
divided into three clinical groups: [ group -
19 (15.2%) patients with lesion of the vessels of the
brain, heart and lower limbs; group Il — 87 (69,6%)
patients with a lesion of vessels of the brain and
heart; group III - 19 (15.2%) of patients with lesion
of the vessels of the brain and lower limbs. Of these,
101 (80.8%) are males and 24 (19.2%) are female.
The average age of patients was (62.9+0.79) years.

Evaluation of the neurological status was carried
out with the identification of leading -clinical
symptoms and the establishment of a form of ce-
rebral circulation disorder. The character of the
vascular lesion was clarified with the help of
ultrasound dopplerography of the main extra- and
intracranial arteries on the device SONOS-1000 of
Hewlett-Packard Company (USA), as well as selec-
tive cerebral angiography (according to indications).
Structural lesions and their degree were determined
with the help of MRI of the brain on the apparatus of
the company "General Electric" (USA).

Statistical analysis of the obtained data was
carried out using the licensed program Statistica
v.6.1®. The hypothesis of a normal distribution law
for quantitative data was verified by the Kolmo-
gorov-Smirnov criterion with the Liliefors amend-
ment. Under normal distribution, the quantitative
indicators are presented as the mean and its standard
error (M+m), in other cases the median and in-
terquartile spread Me (25%, 75%) are given. Com-
parison of the average indicators in the clinical
groups was carried out according to the appropriate
Student (t) and Mann-Whitney (U) criteria, the re-
lative indices were based on the Pearson Chi-square
test (%) and the exact Fisher test. The relationship
between the individual factors was evaluated using
the Spearman rank correlation coefficient (r;).

RESULTS AND DISCUSSION
The duration of the disease in most patients
(n=88 - 70.4%) did not exceed two years (Table 1).
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Table 1

Distribution of patients in different clinical groups for the duration of the underlying disease

Clinical groups

Total (n=125)
Duration I (n=19) II (n=87) III (n=19)
n % n % n Y% n %

Discovered for the first time - - 7 8,1 1 5,3 8 6,4
Up to 1 year 6 31,6 27 31,0 8 42,1 41 32,8
From 1 to 2 years 9 47,4 26 29,9 4 21,0 39 31,2
From 2 to 5 years 2 10,5 19 21,8 3 15,8 24 19,2
From 5 to 10 years 2 10,5 8 9,2 2 10,5 12 9,6
More than 10 years - - - - 1 53 1 0,8

Note. p>0.05 for comparisons between groups.

An analysis of the primacy of the clinical ma-
nifestation of lesions of certain vascular basins
showed (Figure 1) that:

- at a joint atherosclerotic lesion of the vascular
basins of the brain, heart and lower limbs (I clinical
group), the debut of the lesions of various basins
occurs approximately equally - early clinical ma-
nifestations of ischemia of the brain and lower limbs
are noted in 36.8% of cases, and coronary lesions
in 31 6% (p<0.05)

- with joint atherosclerotic lesions of the vascular
basins of the brain and heart (group II), CHD usually
debuts (58.6%), while ischemic forms of cerebro-
vascular diseases previously manifest only in 40.2%
of cases (p<0.05);

- at a joint atherosclerotic lesion of the vascular
basins of the brain and lower limbs (IRI group),
ischemia of the lower limbs (73.7% of cases) is
clinically debuted more often, and cerebral lesions
manifest only in 26.3% of cases (p<0.05).

p<0,001
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Fig. 1. Primacy of clinical manifestations in patients with MFLV, depending on the basin of lesion

Asymptomatic lesions of cardiovascular vessels
were observed in 6 (31.6%) patients and in the
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clinical group and 4 (4.6%) in group II patients
(p<0.001 between groups). The absence of clinical
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manifestations of lower limb ischemia was also
noted in 2 (10.5%) cases in the first group and in 2
(10.5%) cases in the III group.

The main severe form of cerebral circulation
disorders in patients with MFLV were cerebral

basin (n=73), accounting for 58.4% of the total
number of patients or 80,2% of those who un-
derwent cerebral infarction. There were no signi-
ficant differences between clinical groups according
to these indicators (Figures 2, 3).

infarcts (n=91 - 72.8%) [4], mainly in the carotid
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Fig. 2. The main forms of cerebral blood circulation disorders in clinical groups
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Fig. 3. The frequency of cerebral infarction, depending on the location

of the affected basin of the main vessels of the head
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In the general group of patients, cerebral
infarctions (n=91) in the basin of LICA were re-
gistered in 44.0% of cases (n=40), with correspon-
ding neurological manifestations - violation of mo-
vements in the right limb and speech disturbances of
varying severity. At the same time, there was a
significant increase in the frequency of cerebral
circulation in the basin of the LICA in patients with
atherosclerotic lesion of the lower limb vessels
(groups I and III together) — 64.3% versus 34.9% in
patients of the II clinical group (p<0.01).The per-
centage of cerebral infarctions in the basin of RICA
was 38.5% (n=35), including simultaneously in both
basins — 2.2% (one case in groups II and III). The
defeat of the VBB in the general group of patients
was noted in every fourth case (n=23-25.3%) with
fluctuations from 14.3% in group III to 28.6% in II,
without significant differences between the obser-
vation groups (p>0,05). Cases of simultaneous le-
sion of the carotid and vertebrobasilar basins of the
brain occurred in 5 (5.5%) patients, 4 patients from
group II and 1 from group III.

Thus, in patients with MFLV, the cerebral in-
farcts predominantly occurred in the carotid basin
(80.2%) [1], which exceeds the frequency of such
events in the vertebrobasilar basin (25.3%) by 3.2
times (p<0.001). The prevalence of left-sided loca-
lization of cerebral infarction in the carotid basin
was revealed in patients with atherosclerotic lesion
of lower limb vessels (64.3%, p<0.05), whereas in
patients of the II clinical group, acute cerebro-
vascular accident occurred in different basins of
brain with a statistically comparable frequency
(from 28.6% to 44.4%, p>0.05).

According to the correlation analysis, a direct
relationship was established between the degree of
hypertension and the transferred cerebrovascular
accident (rs=0.36, p<0.001), especially in the right
carotid basin (rs=0.24, p<0.01). In particular, among
38 patients with hypertonic disease 1-2 st. cerebral
infarctions occurred in 16 cases (42.1%), including
in the basin of RICA in 4 (10.5%) cases, while in
hypertonic disease 3 st. the rates were 88.5% (69
cases out of 78, p<0.001) and 34.6% (n=27, p<0.01),
respectively.

Hemorrhagic stroke was transferred to 5 patients
(4.0%), including 2 (10.5%) patients from group I
and 3 (3.4%) from II group (p>0.05). All patients
were male, aged 57 to 69 years, with hypertonic di-
seas 3 st. In two cases, after 4 months and 2 years, a
cerebral infarction was recorded in the LICA basin.

Repetitive cerebral infarctions was registered in
35 of 125 patients with MFLV (28.0%), including 5
patients of the I group (26.3%), 27 patients of the II
group (31.0%) and 3 patients of the III group
(15.8%) (Table 2). The time interval between events
ranged from 1 month up to 9 years, median - 1 (1, 3)
year. In patients of groups I and II, the basins of
main arteries of the head (MAH) lesions in both
cases were basically the same (60.0% and 77.8%),
while in patients with atherosclerotic lesions of the
cerebral vessels and lower limbs, repeated infarc-
tions occurred in other parts of the brain. There was
no significant correlation between the repetition of
the cerebral infarction and the demographic
characteristics of patients (p>0.05).

Table 2

Characteristics of repeated cerebral infarctions in various clinical groups

Indicator (repeated infarcts)

Clinical groups
Total (n=125)

I (n=19) II (n=87) III (n=19)

Number of patients, n/% 5/26,3 27/31,0 3/15,8 35/28,0
The average time interval between infarcts in . . . .
years, Me (25%; 75%) 5G:6) 1(1;52) 2(1;6) 1(1;3)
Basins of defeat:

- carotid, n/% 5/100 18/ 66,7 1/33,3 24 /68,6
- VBB, n/% 9/33,3 2/66,7 11/314
- as in the first case, n/% 3/60 21/77,8 =% 24/ 68,6

Note. *-p<0.05in comparison with group II.
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There was no significant relationship between the
frequency of recurrent cerebrovascular accident and
smoking, while the time interval between repeated
cerebral infarctions was shorter in patients who
continued to smoke - median 1 (5 months, 3) year
vs. 4,5 (2, 7) years in of patients who quit smoking
(p<0.01). The corresponding correlation coefficient
between the duration of remission and the conti-
nuation of smoking was r,=-0,57 (p<0,001).

Transient ischemic attacks (TIA) occurred in 23
(18.4%) patients, predominantly in patients of the III
clinical group (n=5 - 26.3%) (Figure 2). In contrast

to cerebral infarctions, in almost half of the cases of
TIA, 11 cases out of 23 (47.8%) were recorded in
the vertebrobasilar basin of the brain, including 8 out
of 14 patients in group II (57.1%) and 3 out of 5 pa-
tients with III group (60%) (Figure 4).

It should be noted that when joint atherosclerotic
lesions of the vessels of the brain, heart and lower
limbs were not TIA as an independent form, but
immediately marked a clinical transition to a ce-
rebral infarction. In II and III clinical groups, inde-
pendent TIA occurred in 9 (10.3%) and 1 (5.3%)
cases, respectively (p <0.05 between groups).

VBB

RICA

LICA

100%

LICA

RICA VBB

O1II group (n=5) 40,0%

0,0% 60,0%

CI1I group (n=14) 214%

21,4% 57,1%

OT group (n=4) 50,0%

50,0% 0,0%

B Total (n=23) 30,4%

21,7% 47,8%

Fig. 4. The frequency of transient ischemic attacks, depending on the localization of the affected basin of MAH

Discirculatory encephalopathy (DE) was diagno-
sed in 94 (75.2%) patients with MFLV, including
18 (94.7%) of group I patients, 61 (70.1%) from
group II (p <0.05 in comparison with group I) and
15 (78.9%) from group III (Figure 2).

The distribution of patients with DE, de-
pending on the degree of its severity, showed a
predominance in all groups of patients with stage
1 and 2 (Figure 5).
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Fig. 5. Distribution of patients with DE in terms of severity of manifestations of cerebral insufficiency
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According to the correlation analysis, there was a
direct correlation between the presence of clinical
manifestations of cerebral insufficiency and the age
of patients (rs=0.25, p<0.01), the frequency of cere-
bral infarctions (rs=0.21, p<0.05) and TIA (rs=0.22,
p<0.05). In particular, DE is registered in 69.2% of
patients who underwent a cerebral infarction (63 ca-
ses out of 91), as well as 87.0% of patients with a
history of TIA (20 cases out of 23).

CONCLUSIONS

1. For multifocal lesions of various basins, the
main severe form of ischemic cerebrovascular di-
sease is cerebral infarction (72.8%).

2. The incidence of carotid involvement (80.2%)
tripled the percentage of cerebral infarcts in the ver-
tebrobasilar basin (25.3%, p<0.001).

3. When involving lower limbs vessels in the
atherosclerotic process, the left-sided localization of
the cerebrovascular accident is observed 1.8 times
more often - 64.3% versus 34.9% (p<0.01).

4. The frequency of development of cerebrovas-
cular accident directly correlates with the degree of
hypertension (rs=0.36, p<0.001), especially in the
right carotid basin (rs=0.24, p<0.01).

5. Recurrent cerebral infarction occurred in 28%
of patients with MFLV, mainly with simultaneous
atherosclerotic lesions of the brain and heart vessels
(31.0%) or all three basins (26.3%).

6. In the majority of patients with atherosclerotic
lesion of coronary vessels, repeated cases of ce-
rebrovascular accident occurred in the same brain
basin (60.0% and 77.8%), while in the case of

simultaneous damage to the vessels of the brain and
lower limbs - in different.

7. The time interval between repetitive cerebral
infarctions correlated back to smoking (rs=-0.57,
p<0.001), being 4.5 times shorter in patients who
continued to smoke.

8.  With multifocal lesion of atherosclerosis of all
three vascular basins, the cases of TIA, as an in-
dependent form, are not fixed.

9. Clinical manifestations of chronic cerebral
circulation disorders are recorded in 69.2% of pa-
tients who underwent a cerebral infarction, as well
as in 87.0% of patients with TIA.

10. In multifocal vascular lesions, discirculatory
encephalopathy (DE) of varying severity was noted
in 75.2% of patients, including almost all patients in
group 1 (94.7%). Most often, 1 and 2 clinical stages
of DE (95.8%) were established, which directly cor-
related with the age of patients (rs=0.25, p<0.01),
the incidence of cerebral infarction (rs=0.21, p<0.05)
and TIA (rs=0.22, p<0.05).

11. Clinical manifestation of ischemic forms of ce-
rebrovascular diseases depends on the prevalence
and localization of vascular lesions of stenotic athe-
rosclerosis.

12. With simultaneous atherosclerotic lesion of the
vascular basins of the brain, heart and lower limbs,
early clinical manifestations of cerebral ischemia,
lower limbs, and coronary is observed almost equal-
ly in a third of cases (36.8-31.6%).

13. Atherosclerotic lesions of the vascular basins
of the brain and heart earlier manifest IHD (58.6%),
and in the lesions of the vessels of the brain and
lower limbs - ischemia of the lower limbs (73.7%).
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Pedepar. Moppomerpudeckuii aHAIN3 NAHUMTOKEPATHH-HETATUBHBIX HEOIUIACTUYECKUX MOBPEXKIEHUH JTUM-
dpaTuyeckux ysaoB men. [locaaBckas A.B., Ilnonuska U.C., I'punenko ILLAK., Anexceenko A.A. Ilayuenmol,
umerowue OUacHoO3 paxk ¢ Heuzgecmuou nepeuunou aoxarusayuei (PHIL/I), 6 ochosHom omHocsames K Kamezopuu
OHKOJIO2UYECKOU KO20pmbl C KIUHUYECKOU Manugecmayuei yseauuenue aum@amuueckux y3znos. Cuyuau PHILT
sanumaiom 3-5% ecex Heonnazuil 100bIX NoKaruzayull u moavko 20% u3 HUX UMem NPOSHOCMUYECKU JIyHUUe UAHCH
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