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Purpose of research - to determine the features and factors which influence the vascular remodelling in patients with arterial
hypertension in the late restoration period of brain stroke, taking into account an intima-media complex thickness.

Materials and methods. The research enrolled 44 patients with stage Ill AH in the restoration period of a brain stroke. All
participants underwent ultrasound examination of the brachycephalus arteries, daily monitoring of arterial pressure, Doppler
echocardiography. Patients were divided into 2 groups: the | group included 24 patients (54.5 %) with normal thickness of
complex intima-media (CIM), the Il group — 20 (45.5 %) patients with thickness of CIM >0.9 mm.

Results. In the patients with stage Ill AH in a case of brain stroke thickening of CIM was in 45.5 %, concentric hypertrophy —in 25.0 %
and remodelling — in 10.0 %. Daily profiles of AP such as night-peaker were observed in 20.0 % of patients, an over-dipper — in
5.0 %, which indicated an unfavourable prognosis regarding repeated cases of the cardiovascular events. Structural and functional
features in the vessels of patients with stage Ill AH were formed under an influence of both diastolic and systolic dysfunction of
LV, hypertrophy and concentric remodelling, presence, duration and an inadequate treatment of AH, anthropometric and other
risk factors in the patients with AH in the restoration period of a brain stroke, which requires a rigorous tactic of their correction.

Conclusions. Determination of the factors affecting structural and functional peculiarities of vessels in the patients with AH,
together with commonly accepted risk factors, should be on a basis to assess their rehabilitation potential, stratification of a
common cardiovascular risk, development of an individual rehabilitation program for disabled people with this pathology. Further,
the role, character, prognosis and effectiveness of the revealed features correction in the patients with arterial hypertension in
the restoration period of a brain stroke should be clarified.

0cobAnBOCTI peMOAEAIOBAHHA CYAUH Y XBOPUX Ha apTepiaAbHy rinepTeHsito
3 nepeHeceHUM iHCYAbTOM

I. B. Apo3poBa

ApTepianbHa rinepteHsis (Al) Ta aTepocknepos (0cobnmBo nepeHeceHni MO3KOBWUIA iHCYTBT) hOPMYIOTb CTPYKTYPHO-YHKLO-
HarnbHi 3MiHW ekcTpakpaHianbHUX apTepiii, ane cborogHi 0COONMBOCTI PEMOAENtOBaHHSA CyauH Y XBOpUX Ha Al y BigaaneHun
nepion MO3KOBOTO iHCynbTy (MI) BUBYEHI HEAOCTaTHBO.

MeTa po60TH — BU3HAUMTL OCOBMMBOCTI i1 YMHHUKI BNNMBY HA PEMOLENOBAHHS CyaUH Y XBOPUX Ha apTepianbHy rinepTeH3ito
B Ni3HbOMY BiZHOBHOMY Mepiofi iHCYNbTY 3 ypaxyBaHHAM TOBLLMHM KOMMIEKCY iHTUMa-Megia.

Matepianu Ta meToau. 44 xsopum Ha Al Il cTagii B nisHboMy BigHOBHOMY nepiogi MI 3aiicHunm ynbTpa3sykoBe AOCTILKEHHS
HpaxiovechanbHux apTepiit, [060BE MOHITOPYBaHHS apTepianbHOro TUCKY Ta JonnepexokapaiorpadiyHe gocnigkeHHs. XBopux
noainunn Ha 2 rpynu: nepLua Bkoyana 24 nauieHtn (54,5 %) 3 HopmanbHO TOBLLWHOLO kKomnnekcy iHTuma-megia (KIM), apyra
rpyna — 20 (45,5 %) oci6 i3 KIM >0,9 mm.

Pe3ynitatu. Y xBopwx Ha Al Il ctagii 3 MI notoBLueHHs KIM BusiBunn y 45,5 %, koHLEHTpUYHY rinepTpodito — y 25,0 %, pe-
mogentoaHHs —y 10,0 %, fobosi npodbini aptepiansHoro Tucky night-peaker —y 20,0 %, over-dipper —y 5,0 % o6cTexeHux,
L0 CBIOYANO NPO HECMIPUATAMBWIA MPOTHO3 Y HUX LLOAO MOBTOPHUX CEPLIEBO-CYAMHHUX NOANA. CTPYKTYpHO-(DYHKLIOHAMbHI
ocobnmBocTi cyauH y xBopux Ha AT Il cTagii dhopmyBanuch nig BNIMBOM sk 4iaCTONIYHOIN, Tak i cucTonivHoi anceyHkuii LU,
rineptpodii LU | KOHLEHTPUYHOTO PEMOLENOBAHHS, HASIBHOCTI, TPUBANOCTI, HeaeKkBaTHOrO NikyBaHHS Al aHTPONOMETPUYHUX
Ta iHWKMX chakTopiB pu3nky xBopux Ha Al y BigaaneHomy nepiogi MI, Lo notpedye )opcTKOi TaKTUKM iX KOpeKLii.

BuncHOBKM. Br3HaueHHs YMHHIKIB BNINWBY Ha CTPYKTYPHO-(yHKLiOHaNbHI 0COBMMBOCTI CyanH y XBopyx Ha Al nopsiA i3 3aranbHo-
NPUAHATMM cPaKTOpPaMK pU3KKy Mae ByTI B OCHOBI BU3HAYEHHS iXHBOTO peabiniTaviiHoro noTeHLiany, ctpatudikalii 3aransHoro
CepLEeBO-CyANHHOMO PU3KKY, PO3pobKM iHAMBIZyanbHUX nporpam peabiniTauii iHBanigis i3 uieto natonorieto. Hapani HeobxiaHo
YTO4HWUTY POIb, XapaKTep, MPOrHo3 i epeKTUBHICTb KOpeKLIT BUSIBNEHWX 0cobnmeocTeit y xBopux Ha Al y BinaaneHomy nepiogi MI.

0cob6eHHOCTH peMOoAEAUPOBaHUA COCYAOB Y 60ALHBIX apTepuaAbHOM FMNEepTeH3nen
C NepeHeceHHbIM UHCYALTOM

W. B. Apo3poBa

ApTepuranbHas runepteHaus (Al) n atepocknepos npy nepeHeceHHOM Mo3roBoM nHeynbte (M) dhopMmpytoT CTPYKTYPHO-(DYHK-
LIMOHaNbHbIE M3MEHEHUS 3KCTPaKpaHuanbHbIX apTEPUI, HO e CErofHs 0COBEHHOCTW PEMOAENMPOBAHUS COCYA0B Y 6OMbHbIX
Al B oTAaneHHbIii nepvog MM HepoCcTaTouHO M3yYeHbI.

Llenb pa6oTbI — onpeaenuTs 0Co6eHHOCTM U (haKTopbl, BIUSIOLLIME Ha PEMOLENMPOBaHUE COCY0B Y GOMNbHbLIX apTepuarbHON
TUNEPTEH3MEl B NO3AHEM BOCCTAHOBUTENBHOM NEPUOAE UHCYETA C YYETOM TOMLLMHBI KOMMNIEKCA UHTUMa-Meaua.
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Marepuansi u metoabl. Y 44 6onbHbix Al |1l ctagum B no3nHem BoccTaHoBuTENbHOM nepuoge MU npoBoaunm ynstpassykoBoe
nccnenoBaHue bpaxuoLiedarnbHbIX apTepuii, CyTOHHOE MOHUTOPUPOBAHIE apTepUanbHOro AaBMeHUs 1 4oNnnepaxokapanorpa-
¢hnyeckoe nccnepoaHve. bonbHble Bbiny pasgeneHsbl Ha 2 rpynnbl: Nepsas BkMtodana 24 nauverta (54,5 %) ¢ HopmarnbHoi
TONWMHoOM Komnnekca nHTuma-meaua (KIM), sTopas rpynna — 20 (45,5 %) nuu ¢ KM >0,9 mm.

Pesynbratbl. Y 60nbHbix Al Il ctagum 3 MU ytonwenne KAM BcTpeyanocs y 45,5 %, KoHUeHTpuyeckas runeptpodus — y
25,0 % n pemopenuposanne — y 10,0 %, cyTouHble npodpunu apTepuansHoro AaeneHus night-peaker —y 20,0 % u over-
dipper —y 5,0 % obcrenoBaHHbIX, YTO CBULAETENLCTBOBAO O HEBNAroNPUATHOM NPOrHO3e MOBTOPHBIX CEPAEYHO-COCYANCThIX
coObITUI. CTPYKTYPHO-ChYHKLMOHAmNbHbIE 0COBEHHOCTM cocynoB Yy BonbHbIX Al [l cTagum dhopmypoBanmnch Nog BIUSHUEM Kak
ANacTONUYECKON, TaK U CUCTONMYECKON ANCDYHKLMN DK, KOHLIEHTPUYECKOrO PEMOAENMPOBAHNS U TMNepTPOdUX, Hanuuus,
ONUTENBHOCTU U HEadEeKBaTHOrO NeyeHnst Al aHTPONOMETPUYECKUX 1 APYrnx (akTopoB pucka y 6onbHbIX Al oTAaneHHom
nepuoae MW, 4to TpebyeT KeCTKON TaKTUKN UX KOPPEKLMN.

BbiBogbl. M3yyeHne dhakTopoB, BIUSIOLLMX HA CTPYKTYPHO-(yHKLMOHarbHbIE 0COBEHHOCTU COCYAO0B Y 6ombHbIX AT, Hapsay
¢ 06LLenpuUHATLIMK hakTopaMn pucka, AOMKHO BbiTb B OCHOBE ONpedeneHus nx peabunuTalroHHOro noTeHuuana, cTpatu-
urkaLmm obLLero cepaeqHo-CoCyauUcToro prcka, paspaboTki UHAVMBMAYamNbHbLIX NPOrpamMm peabunutaLum HBanUaoBs C 3ToN
natonorvieii. B ganbHemiueM Heo6X0OUMO YTOMHWUTL POSib, XapakTep, NPOrHo3 U APEKTUBHOCTb KOPPEKLMM BbISIBEHHbIX

ocobeHHocTen y 6onbHbIX Al B oTAaneHHom nepuoge M.

Arterial hypertension (AH), atherosclerosis and especially a
brain stroke (BS) form numerous morphofunctional changes
(remodelling) in the extracranial arteries, such as a com-
mon carotid artery (CCA), which result in increase of their
diameter and decrease of vascular wall elastic properties
[3,4,8,10,11]. Today, it is well known a relationship between
complex of intima-media (CIM), the carotid arteries and risk
factors for BS development [7,9,11,14]. One of the most
sensitive determinants in possibility of cardiovascular events
repeated cases occurrence in persons with AH is consider an
intensity of the heart and blood vessels remodelling, size and
severity of the endothelial dysfunction and the processes of
atherosclerosis and arteriosclerosis [6,7,9,11,13]. Probability
to assess the intensity of heart and blood vessels remo-
delling for a long period of time was focused on the serial
measurement of heart, blood vessels walls and cavities
thickness and kinetics, analysis of their relaxation characte-
ristics on a background of physical loading, hyperventilation,
reactive hyperemia or other pharmacological stress tests
[3,5,8-11].

I. N. Dykan, L. V. Melnykova, T. S. Mishchenko,
E. V. Pisotska, M. Tendera considered, that thickness of
CIM is a specific sonographic marker of early atheroscle-
rotic lesion of vascular wall, indicating about prevalence
of atherosclerosis. Its increase varies depending on age,
duration and stage of AH, body mass index and coronary
arteries pathology, blood glucose concentration, presence
of diabetes, smoking, etc. [5,8,9,11,16]. Thickening CIM of
CCA is connected with a risk of cardiovascular disease,
regardless of the lifestyle, social and other risk factors.
Numerous epidemiological studies have been shown, that
CIM thickness is associated with a risk of acute myocardial
infarction and cerebral ischemic stroke [16,17].

Some of the heart and blood vessels remodelling indi-
cators, which are traditionally assessed by using a duplex
impulse or tissue Doppler echocardiography, have a great
predictive meaning of the cardiovascular risk development
[4,8,11]. To determine the character of blood pressure daily
profile, correlation of deformation and frequency of the myo-
cardium deformation with genetic factors, with comorbid pa-
thology and cognitive dysfunction in patients with AH, could
have a significant, but limited value to assess occurrence of
the repeated cardiovascular events [6,7,9,11,17]. Therefore,
this article review sheds new light on the potential prognostic
markers and factors, which influence the morphofunctional
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condition of the blood vessels in the patients with AH in case
of brain stroke.

Purpose of research — to determine the features
and factors which influence the vascular remodelling in
the patients with arterial hypertension in the late restoration
period of brain stroke, taking into account an intima-media
complex thickness.

Materials and methods

An open controlled research was conducted on a basis
of State Institution “Ukrainian State Research Institute of
Medico-Social Problems of Disability Ministry of Health of
Ukraine” in the framework of informed consent. Retrospective
study enrolled 44 patients with stage Ill AH in the restoration
period of a brain stroke. An inclusion criterion in the research
was essential AH in patients aged from 30 to 59 years.
Exclusion criteria: secondary forms of AH; renal arteries
stenosis; persistent form of atrial fibrillation; severe kidney
and liver functions violations; myocardial infarction, cardio —
surgical interventions; decompensated diabetes; presence
of the comorbidities, which could influence survival rate and
quality of patients’ life within 3 months; presence of marked
cognitive impairment and psychiatric pathology; treatment
refusal. All patients received information and signed informed
consent to participate in the research.

AH was diagnosed according to the requirements of Na-
tional guidelines: “Guidance and Clinical Protocol of Medical
Care: Arterial Hypertension”, recommendations of Ukrainian
Association of Cardiologists (2013) and recommendations of
the European Society of Cardiologists (2013), adapted clini-
cal guidance “Modern Principles of Diagnostic and Treatment
Patients with Acute Ischemic Stroke and TIA”, the Standard
Clinical Protocol of Medical Care “Ischemic Stroke” [14].

Surveyed groups of patients included: 22 (50.0 %)
persons with a delayed consequences of brain infarction
(1.69.3); 9 (20.5 %) patients with delayed consequences
of intra-cerebral hemorrhage (1.69.1); 3 (6.8 %) — with
delayed effects of subarachnoid hemorrhage (1.69.0); 2
(4.5 %) — with unknown diagnoses of brain hemorrhage or
infarction (1.69.4); 1 (2.3 %) — in the late restoration period
of brain infarction or stroke, caused by thrombosis of brain
arteries (1.63.3); 1 (2.3 %) —in the late restoration period of
subarachnoid hemorrhage (1.60); 5 (11.3 %) — with delayed
consequences of non — traumatic intracranial hemorrhages
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Table 1. Factors which influence vascular remodelling in the patients
with arterial hypertension in the late restoration period of a brain stroke depending
on the intima-media complex thickness

Indexes of vessels
Remodelling,

Patients with arterial hypertension and ischemic stroke

units of measurement L?r:;z)) :Ing=rozl$|)a

D RCCA, cm 0.70£0.01 0.76 +0.01**
Vs RCCA, cm/sec 89.77+2.24 82.61+2.16*
Ri RCCA 0.72+0.01 0.74 +0.02
D LCCA, cm 0.69+£0.01 0.73+0.01
RiLCCA 0.7210.01 0.7540.01
D RICA, cm 0.50+0.01 0.54 +0.01
Vs RICA, cm/sec 73.61+£1.23 70.06 + 2.31
Ri RICA 0.71+0.01 0.73+0.01
D LICA, cm 0.51+0.01 0.53+0.01
Vs LICA, cmisec 74.72+1.24 71974215
Ri LICA 0.71+£0.01 0.73+0.01
D RVA, cm 0.36 £ 0.01 0.35+0.01
Vs RVA, cm/sec 4445+ 1.34 43.37+1.56
Ri RVA 0.71+0.01 0.71+0.01
DLVA, cm 0.36 £0.01 0.34 £0.01
Vs LVA, cmisec 4420 +1.48 4323+ 1.86
Ri LVA 0.71+0.01 0.74 £0.01
CIM, cm 0.07 +£0.001 0.12 +0.004
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(1.69.2); 1 (2.3 %) — in the late restoration period of brain
stroke, as well as unknown myocardial infarction or hem-
orrhage (1.64); 1 (2.3 %) — in the late restoration period
of intracerebral hemorrhage, intraventricular hemorrhage
(1.61.5).

All patients underwent daily monitoring of blood pressure
(DMBP) on the apparatus ABPM-1 (Meditech, Hungary) [15],
Doppler echocardiography on the apparatus Sonos (Philips)
[12], ultrasonic scanning of the brachiocephalic arteries —on
the apparatus LOGIC 5P PRO (USA) [16].

Ultrasonic scanning of the brachiocephalic arteries was
performed on the apparatus LOGIC R5 PRO (GE, USA)
using a linear sensor with the range 5-10 MHz. Research
was carried out by standard method — in the patient’s posi-
tion lying on back. In accordance with the standard method
of B-mode ultrasonography carotid and vertebral arteries
were investigated: a vascular geometry, lumen and diameter
of the arteries, complex of intima-media (CIM) thickness,
anomalies of blood vessels development. For hemodynamic
parameters characteristic pulse wave Doppler was applied
with the following assessment of the blood flow spectrum,
measurement of peak systolic (Vps) and end-diastolic (Ved)
velocities, calculation of the peripheral resistance index
(RI) and systolic and diastolic ratio (S/D) by the formulas:
RI = (Vps — Ved)/Vps; S/D = Vps/Ved [16].

By carotid lesions presence patients with stage Il AH in
a case of the brain stroke were divided into 2 groups: the |
group included 24 patients (54.5 %) with the normal thickness
of CIM, the Il group — 20 (45.5 %) patients with CIM >0.9 mm.

Statistical analysis was performed using Statistica 6.1
license program (StatSoft Inc, USA). Parametrical Student
t-criterion was applied to compare results between studied
groups forindependent samples. Correlation between indica-
tors was determined using Pearson’s correlation coefficient.
There were performed the level of statistical significance
p<0.05[1,2].

Results and discussion

Affection of carotid arteries (thickening of CIM >0.9 mm) in
patients with BS has been found in 20 (45.5 %) persons (Il
group). On the other hand, 24 patients (54.5 %) have not
had the damage of carotid arteries (I group). Majority of
patients from the | and Il groups had atherosclerotic plaques
in the carotid arteries [14,16,17].

M. M. Dolzhenko considered, that all patients with AH,
complicated by ischemic stroke, have a statistically signifi-
cant higher thickness of CIM CCA, comparing with healthy
people, regardless of the stroke substrate. It was correspon-
ded to the presence of different localization hemodynamically
insignificant (<50 %) stenosis in 50.3 % of cases without
statistically significant asymmetry of blood flow [4].

Diameter of the right common carotid artery (D RCCA) in
the Il group of patients increased by 8.49 % (p < 0.01) (Table
1), which correlated with a numerous factors: anthropometric
(waist circumference); heart remodelling (aortic root diame-
ter, systolic valve opening, left atrial size, end-diastolic and
end-systolic size of left ventricular (LV), end-diastolic volume
of LV, its index, end-systolic and percussive volumes of LV,
posterior wall of LV thickness, its relative thickness and
interventricular septum thickness, myocardium mass of LV,
its index) and vessels (diameters of the left common, right
and left internal carotid arteries (ICA). The following factors
have been taken into account: loading by pressure (daily
and night systolic (SAP) and diastolic (DAP) arterial pressure
(AP)), time indices, daily variability of DAP, daily minimum,
average and maximum SAP and DAP, an average AP and
pulse arterial pressure (PAP).

Velocity of a blood flow in the right common carotid artery
(Vs RCCA) in the Il group of examined patients decreased
by 7.97 % (p < 0.05), which was associated with the such
factors as: anthropometric (waist circumference); the heart
remodelling (aortic root diameter, systolic valve opening, left
atrial size, end-diastolic and end-systolic size of left ventri-
cular (LV), end-diastolic volume of LV, its index, end-systolic
and percussive volumes of LV, posterior wall of LV thickness,
its relative thickness and interventricular septum thickness,
myocardium mass of LV, its index, area of right atrium and
its index) and vessels (diameters of the right and left CCA,
blood flow velocity in the left common and right and left
internal carotid arteries (ICA), in the right and left vertebral
arteries (VA). It is also included loading by pressure (daily
DAP, time indices SAP and DAP, daily average DAP and
average AP, area index of SAP).

Resistance index of the right common carotid artery
(Ri RCCA) in the Il group of patients increased by 3.19 %,
which was associated with heart remodelling (thickness of
the interventricular septum) and vessels (resistance index
of left CCA and right ICA, right VA, diameter and resistance
index of left VA).

Velocity of blood flow in the left common carotid artery
(Vs LCCA) in the Il group of patients decreased by 10.75 %
(p < 0.001), which was associated with such factors as:
anthropometric (body weight, waist circumference); heart
remodelling (gradient of pressure on mitral valve, transtri-
cuspid blood flow velocity and in pulmonary artery, gradient
of pressure in pulmonary artery, size, index and area index
of left atrium, end-diastolic size and volume of LV, indexes of
end-diastolic and percussive volumes of LV, posterior wall of
LV thickness, its relative thickness and interventricular sep-
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tum thickness, myocardium mass of LV, its index, area of right
ventricular) and vessels (blood flow velocity in the right and
left ICA, in the right and left VA, in the right CCA, diameters
of the right and left CCA).

The Vs LCCA could be also associated with the next
factors: loading by pressure (daily SAP and DAP, their time
indices, night SAP and DAP, daily average SAP and DAP,
average AP, maximum DAP, the area index of DAP, average
heart rate (HR).

Comparing parameters of vascular remodelling in
the patients with stages Il and Il AH O. O. Lisova revealed
that vascular wall elasticity demonstrated statistically signi-
ficant differences. Other vascular remodelling parameters in
the patients with stage Il AH were lower, than in the patients
with stage Il AH, but there were no significant differences
between indicators of CIM CCA in both groups of patients
[8]. M. M. Dolzhenko demonstrated, that patients with AH
and ischemic stroke have statistically significant lower dia-
meter of CCA and distensibility coefficient, a higher index of
stiffness, compared with healthy people. This fact indicates
a progressive remodelling of arterial blood flow in patients
with AH, complicated by ischemic stroke [4].

Diameter of the right internal carotid artery (D RICA) in
the Il group of patients increased by 8.14 % (p < 0.01), which
was associated with a heart remodelling (left ventricular
index) and vessels (diameters of the right and left CCA, left
ICA, blood flow velocity in the left ICA and right VA); with
loading by pressure (time indices and daily variability of
DAP, daily average and maximum DAP and average AP).

Complex of intima-media (CIM) in the Il group of patients
increased by 77.27 % (p < 0.001) and was varied in aver-
age 0.117 + 0.04 mm. This one was correlated with heart
remodelling (end-diastolic size of LV) and vessels (diameter
of the left CCA).

M. M. Dolzhenko study demonstrated, that the worst
indicators of extra cranial arteries remodelling in the patients
with brain stroke by stiffness index were statistically signi-
ficant correlated with systemic atherosclerosis progression
in terms of CIM thickness of CCA [4].

According to the data of daily AP monitoring, among
non-specific persons (the | group) and among persons
with CIM thickening (the Il group), there were the following
patients with daily AP profile: non-dipper — 8 (33.3 %) and
6 (30.0 %), night-peaker — 2 (8.33 %) and 4 (20.0 %), dip-
per—13(54.17 %) and 9 (45.0 %), over-dipper — 1 (4.2 and
5.0 % respectively.

It has been shown in the patients from the Il group
the increase in a daily SAP and DAP by 8.53 % (p < 0.001)
and by 6.59 % (p < 0.05); time indices SAP and DAP — by
122.88 and 95.91 % (p < 0.05), variability of SAP — by 10.83.
Similar trend has been observed for the same indicators at
night: in persons of the Il group increase in night indicators
of SAP — by 9.43 % (p < 0.05) and DAP — by 7.19 %,; time
indices SAP and DAP — by 51.6 and 58.26 %, variability of
SAP and DAP — by 9.71 and 6.18 % respectively.

It has been revealed that in the patients from the Il group
day SAP and DAP were significantly higher. Minimum, aver-
age and maximum day SAP and DAP in this group of patients
increased by 2.11 and 3.36 % (p >0.05); by 7.41 % (p < 0.05)
and 5.25 %; by 8.98 % (p < 0.001) and 7.32 % (p < 0.05),
respectively. Day minimum, average and maximum average
and pulse AP have had a similar trend: in the Il group of pa-
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tients they increased by 4.53 and 7.81 %; 1.72 and 6.57 %;
4.62 and 10.63 % respectively. However, in the patients from
the Il group the frequency of heart contractions was slightly
reduced by 2.57 %.

Certain features of heart remodelling were typical for
both groups of patients. Among persons with normal CIM
thickness (the | group) and with CIM thickening (the Il group)
totally it has been observed: 62.5 and 45.0 % of patients
without LV hypertrophy; 20.9 and 20.0 % - with eccentric
hypertrophy, 8.3 and 25.0 % — with concentric hypertrophy;
8.3 and 10.0 % — with concentric remodelling.

In the research work of O. O. Lisova it has been shown
that among patients with AH complicated by brain stroke a
high frequency of prognostically unfavourable form of myo-
cardium concentric hypertrophy, pseudonormal mitral flow
profile, an insufficient reduction of night blood pressure, even
in a case of controlled AH by the inpatient measurements,
had been observed [8].

M. M. Dolzhenko showed, that in the patients with AH
with ischemic stroke typical changes have been found, such
as increased LV posterior wall thickness and myocardium
mass index, a large size of LV cavities, decreased global
LV contractility, increased LV filling pressure and values of
average pressure in the small circle of blood circulation, size
of right ventricle cavity [4].

In comparison with the | group, in the patients of the Il
group diameter of aortic root was increased by 3.44 %;
systolic opening of the semilunar — by 3.81 %; maximum
blood flow velocity — by 3.63 % and pressure gradient on
the aortic valve — by 9.21 %. In the patients with stage Ill AH
(the 1l group) the size, index, area and a area index of left
atrium were increased by 9.11 % (p < 0.001), 5.03; 11.33
and 7.94 % respectively.

End-diastolic size and volume, indexes of end-dia-
stolic size and volume in the patients with stage Il AH
were increased by 4.42; 0.08; 7.09 and 4.63 % (p < 0.05),
respectively, which corresponded to the Il group. In this pa-
tients with stage Ill AH, end-systolic size and volume were
increased in case of CIM thickening in 5.65 and 11.40 %,
respectively, compare with the group of patients with normal
CIM thickness. In comparison with the | group, patients with
stage Ill AH, who concerned to the Il group, had the following
changes: increasing in stroke volume by 2.30 %, decreasing
in ejection fraction by 3.94 %, respectively.

Myocardium posterior wall thickness, relative thickness
of myocardium, interventricular septum thickness were
increased by 5.65; 0.70; 5.60 % (p > 0.05) respectively, in
the patients with stage Ill AH, i.e. the Il group. LV myocar-
dium mass and myocardium mass index were increased
by 16.09 % (p < 0.05) and 10.35 %, respectively, in the Il
group of patients with stage Il AH. In the Il group of patients
end-diastolic size of RV, area of a right atrium and the right
atrium area index were increased by 8.59 % and 13.81 %
(p < 0.01), and on 7.38 %, respectively, comparing with
the same indicators in the | group of patients.

M. M. Dolzhenko’s research demonstrates that patient
with AH, complicated with ischemic stroke, has a statisti-
cally significant reduction of peripheral hemodynamic and
the higher peak systolic and diastolic blood flow velocity
and time averaged maximum of blood flow velocity in CCA
with the lower resistance and pulse indexes [4]. A weak,
but statistically significant correlation between the thickness
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of CIM CCA and relative thickness of LV wall, presence
of LV hypertrophy indicated that heart remodelling and
systemic atherosclerosis progression in a case of AH could
be the parallel process. On the other hand, they are the dif-
ferent links of common pathogenetic mechanism. They
should be evaluated comprehensively in the patients with
AH and ischemic stroke for the common cardiovascular risk
stratification [4,6,7].

In the conclusion, it should be noted, that in the patients
with stage Ill AH in the restoration period of a brain stroke
CIM thickening was observed in half of the cases among
examined patients. The atherosclerotic plaques of carotid
arteries with a different localization hemodynamically insig-
nificant stenosis without significant blood flow asymmetry
were defined almost in all patients. Persons with CIM thick-
ening were characterized by increased diameter by 8.49 %
(p < 0.01) and decreased blood flow velocity by 7.97 %
(p<0.05)inthe right CCA. Trend towards increasing of the di-
ameters and indices of CCAand ICA resistance with blood flow
velocity decreasing has shown a progressive arterial remodel-
ling in the patients with AH in case of ischemic stroke. These
features were formed under the influence of LV diastolic and
systolic dysfunction (increase in size and index of left atrium,
end-diastolic size and volume, end-systolic size and index
of end-diastolic LV volume); LV concentric remodelling and
hypertrophy (increase in thickness of myocardium posterior
wall and interventricular septum, mass and myocardial mass
index). It was also determined by the presence, duration and
aninadequate treatment of AH (achievement of AP target level
was observed only in 50 % of examined patients, violations of
daily rhythms in a form of night-peaker and over-dipper), by
the anthropometric and other risk factors in the patients with
AH in the restoration period of a brain stroke. Determination
of factors and character of their influence on a vascular re-
modelling in the patients with AH not only in the early stages
of disease, but also in a case of severe complications, should
be on a basis to assess their rehabilitation potential, common
cardiovascular risk stratification, individual rehabilitation pro-
gram development for the patients with disabilities.

Conclusions

1. In patients with stage Ill AH in the restoration period of
a brain stroke CIM thickening was observed in half of cases
among examined patients, and atherosclerotic plaques of
carotid arteries with different localization hemodynamically
insignificant stenosis without significant asymmetry of blood
flow were defined almost in all patients. This fact indicated
a progressive arterial remodelling in the patients with AH in
case of ischemic stroke.

2. Mainly among patients with stage Ill AH in case of
brain stroke CIM thickening was in 45.5 %, the concentric
hypertrophy —in 25.0 % and remodelling — in 10.0 %. Daily
AP profiles were observed as well as night-peaker — in
20.0 % of patients, over-dipper —in 5.0 %, which indicated
an unfavourable prognosis regarding repeated cases of
the cardiovascular events.

3. Structural and functional features in the vessels of
patients with stage Ill AH were formed under an influence
of both LV diastolic and systolic dysfunction, LV hypertrophy
and concentric remodelling, presence, duration and an
inadequate treatment of AH, anthropometric and other risk

factors in the patients with AH in the restoration period of a
brain stroke. It requires a rigorous tactic of their correction.

4. Determination of factors which influence the structural
and functional peculiarities of vessels in patients with AH,
together with commonly accepted risk factors, should be on
abasis to assess their rehabilitation potential, stratification of
acommon cardiovascular risk, development of an individual
rehabilitation program for disabled people with this pathology.

Prospects of further research involve the clarification
of role, character, prognosis and effectiveness of drug and
non-pharmacologic correction of the revealed features in
patients with arterial hypertension in the restoration period
of a brain stroke.
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