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ORIGINAL PAPERS / OPUTNMHAITHN CTATAW

Effect of Kinesitherapy on Orthostatic Dysautoregulation
after Supratentorial Unilateral Ischemic Stroke

D. Vasileva', D. Lubenova? T. Krstev’

"Faculty of Medical Sciences, Goce Delcev University — Stip, North Macedonia,
2Department of Physiotherapy and Rehabilitation, National Sports Academy “V. Levski” — Sofia, Bulgaria

Key words:
kinesitherapy,
orthostatic
dysautoregulation,
supratentorial unilateral
ischemic stroke

The purpose of the study is to investigate the influence of therapeutic exercises on
orthostatic dysautoregulation after supratentorial unilateral ischemic stroke (SUIS).

Material and methods: A study was conducted on 67 patients with supratentorial
unilateral ischemic stroke in a chronic period (SUISChP). The experimental group (EG)
included 56 patients (32 men and 24 women), with duration of the disease of 7.8+2.0
months, in which the specialized kinesitherapy program was applied (SKT) for 10 days
under control, and then continued to be performed at home as an adapted exercise
program for a period of 3 weeks. The control group (CG) consisted of 11 patients (9
men and 2 women) with duration of the disease of 7.3+1.5 months, treated in a routine
way, using an usual 10-day kinesitherapy program. They only had control follow-ups
without performing a kinesitherapy program after the 10-day treatment.

To determine the type of orthostatic reactivity, the classification of O. Thulesius
(1976) is used, which is based on the change in heart rate (HR) and systolic arterial
pressure (SBP) when changing the initial position from lying down to standing.

Results: The study shows that after the applied specialized kinesitherapy, which
was later continued as a program of exercises at home, patients with SUISChP and
pathological orthostatic autoregulation normalized their orthostatic reactivity, which was
most pronounced at the 1st month after the start of treatment (p<0.001). In patients
from the control group, who did not perform long-term SKTP, a return to the initial
state was established at the end of the monitored period.

Conclusion: Specialized and routine kinesitherapies had a significant positive
effect on orthostatic autoregulation on the 10th day, which was more pronounced in
EG. At the end of the 1st month, the effect accumulates in the EG and is exhausted
in the control patients.

BnunsaHne Ha KNHe3nUTepanuAaTa BPbXy OpTocTaTMYHaTa
aucaBToperynauusa cnep cynpareHTopuaneH eqHOCTPaHeH

NcxXxemm4yeH Mmo3b4eH NHCYNT

M. BacuneBa', . llo6eHoBa? T. KppcmeB'

'Makyrmem 3a MegUUUHCKU Hayku, YHuBepcumem ,loue HdeaqweB” — LLun, P. CeBepHa MakegoHus,

Kniouosu aymn:
KUHe3nTepanms,
opTocTatuyHaTa
AvcasToperynauus,
cynpaTeHTopuaneH
e[HOCTPaHEeH NCXEMUYEH
MO3bY€H UHCYNT

2Kamegpa no kuHe3umepanus U pexabuAumauyus,

Hayuonanna cnopmHa akagemus ,B. JleBeku® — Cogus, Bvrzapus

Llenta Ha n3cnepBaHeTo € Aa Ce NPoyun BAUSHWETO Ha TepanesBTUYHUTE Yrpax-
HEeHMs BbpXy opToCTaTMyHaTa AucasToperynauma cnep cynpaTteHTopuaneH efHocTpa-
HEH McxemmyeH mo3bueH nHcynt (CENMN).

KoHTuHreHT n metogu: MNMpoeeaeHo e nacnegsaHe npu 67 naumeHtn cec CEVIMA B
XpoHuueH nepuogd (CEVMIXIT). EkcnepumenTanHata rpyna (EIN skmiousa 56 605nHM (32
MbXXE U 24 >KeHW), C JABHOCT Ha 3a6onssBaHeTo 7.8+2.0 meceua, NpU KOUTO € MpWo-
)KeHa crneumanu3npaHaTta kuHesutepanesTnyHa metoamka (CKTM) B npoabmkeHne Ha
10 oHW Nod KOHTPOS, a crnef ToBa Npoab/hkaea Aa Cce U3MNbiHABa B AOMALLIHU YCNOBUSA
KaTo aganTMpaHa nporpama OT yrnpakHeHus 3a nepuof oT 3 cegmuum. KoHTponHata
rpyna (KIN ce cbctom oT 11 60nHM (9 MbXe U 2 )KeHu) C OaBHOCT Ha 3a60onsBaHeTo
7.3+1.5 meceua, nekyBaHun rNo pyTMHEH HauyuH, Ype3 obunyarnHa 10-OHeBHa KUHesuTepa-
nesTnyHa mMetoamka. lNpu Tax ca NpoBedeHn Camo KOHTPOSIHU npocnenssaHus, 6e3 ga
N3MbAHABAT KMHe3uTepanesTuyHa nporpama cnef 10-AHEBHOTO neyeHue.

3a onpepensaHe Ha Tuna Ha OpTOCTaTUYHA PEakKTUBHOCT ce M3non3ea kKnacudu-
kaumata Ha O. Thulesius (1976 r.), KoaTO ce 6a3upa Ha MNpomMsHaTa B CbpAevyHarta
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M. BacuneBa u gp. Kunesumepanus npu opmocmamu4Ha gucaBmopeayrauus cAeg MO3bYeH UHCYAM

yectota (CY) u cuctonHoTo aptepuanHo HansraHe (CAH) npu cmsiHa Ha U3XOQHOTO

nonoXeHne OT Nier B CTOEeX.

Pesyntatu: [MpoyuBaHeTO nokasBa, 4e Cnef npuioXxeHara cneuyanu3vpaHa
KWHe3uTepanus, Npoab/HkeHa Mo-KbCHO KaTo nporpama OT YrNpaXKHEeHUs B AOMAaLLHU
ycnoBusi, 6onHute cbe CEMMUXIT n natonormyHa optoctatMyHa aBToperynauus Hop-
ManuaupaT opTocTatuyHata Cu peakTMBHOCT, KOeTO € Haw-u3paseHo Ha 1-9 mecel,
OT HauanoTto Ha neyeHneto (p<0.001). MNpu 60nNHUTE OT KOHTPOAHATa rpyna, Kouto
He ca nposexpanu npopbmkutenHa CKTM, ce ycTtaHoBsIBa BpbLUaHEe KbM U3XOQHOTO
CbCTOSIHME B Kpas Ha npocnegeHns nepuog.

3aknioueHmne: CneunanusvpaHarta u obuyanHaTa KuHe3uTepanusi okasBaT 3Ha-
yum nonoxkuteneH edekT BbpXy opTocTatMyHarta amcasToperynauvsa Ha 10-9 geH oT
3anoyBaHeTo 1, KOETo € no-n3paseHo npu El B kpas Ha 1-a mecel epekTbT Kymy-
nupa npu El n ce nsuepnea npu KOHTPONHUTE GOMHMW.

Introduction

Hemodynamics during postural change induce
autonomic neural responses of the cardiovascular
system that lead to changes in arterial pressure
and elicit baroreflex-mediated influences [18].

Orthostatic autoregulation is an adaptive and
compensatory mechanism against gravitational
redistribution of blood when moving from a
horizontal to an upright body position. Changes
in body position activate gravitational forces that
lead to an increase in intravascular pressure and
redistribution of blood to the lower extremities
below the so-called “hydrostatically indifferent
point” [28]. Gravitational forces stimulate a
complex of compensatory mechanisms to
maintain the stability of cerebral hemodynamics.
An important role in limiting the orthostatic
gravitational redistribution of blood is played by
the “muscle pump”, i.e. the contractions of the
lower leg muscles. By compressing the deep
veins of the lower extremities, blood is returned
to the heart during active standing and during
exercise. In peripheral failure, the muscle pump
impairs venous return to the heart and contributes
to the development of orthostatic intolerance
and/or cerebral ischemia [23].

Physical exertion leads to changes in
cerebral blood flow, which depends on their
nature, intensity and duration. More than 35 years
ago, systematic research by Georgiev V, (1991)
and Herholz K, et al., (1987) showed that during
dynamic loads, without reaching fatigue, cerebral
blood flow increases with the increase of their
intensity [2, 13].

In the last 20 years, studies in chronic stroke
have found that blood flow in the affected lower
limb is significantly lower at rest [7, 8] and during
exercise [14] compared to the unaffected. These
unique unilateral adaptations, which are not
observed in unimpaired young and older adults,
may affect the performance of daily activities [9,
10]. Scientific studies indicate that the slowing of
circulation occurs secondary to the decrease in

BbBepoeHune

XemoanHamvkaTa npy nocTypanHa npomMsHa
npeousBvkBa asBTOHOMHU HEBPAsHNW  OTroBOPU
Ha CbpAeyHocboBaTa CUCTEMa, KOUTO BOAAT A0
NMPOMEHN B apTepuasHOTO HansaraHe u npeamns-
BMKBaT 6apopednekCHO-Meaunpany BnmsHus [18].

OpTocTaTnyHaTa aBToperynauus e agantuseH
N KOMMEeHcaTopeH MexaHU3bM CpeLly rpasuTa-
LUMOHHO npepasnpegenieHne Ha KpbeTa npu npe-
MUHaBaHe OT XOPU3OHTaNHO KbM N3MNpaBeHO MNorso-
YKEeHMe Ha TanoTo. [MpomMeHuTe B MONOXXEHNETO Ha
TANOTO aKTUBMPAT rpaBUTALMOHHUTE CUSIU, KOWUTO
BOASAT [0 MOBKMLIABAHE HA BbTPECHOOBOTO Hansra-
He 1 npepasnpefeneHne Ha KpbBTa KbM OOSHUTE
KpanHuUM rop Taka HapedyeHarta ,XxugpocTaTtuny-
HO uHandepeHTHa Touka“ [28]. lpaBUTALMOHHUTE
CUM CTUMYyNUpaT KOMMIEKC OT KOMIMEHCATOPHU
MexaHn3Mu, KOUTO fa 3anasar CTabunHOCTTa Ha
MO3byHaTa xemoauHamuka. BaxxHa pons 3a orpa-
H/MYaBaHe Ha OpPTOCTATUYHOTO rpPaBUTaLMOHHO
npepasnpeneneHne Ha KpbeTa urpae ,MyckysHa-
Ta nomna‘ T.e. CbKpalleHusiTa Ha MyCKynuTe Ha
nogbegpuuara. Ypes npecvpaHe Ha [ObNGOKWTE
BEHW Ha [ONHWTE KpanHWUW, KpbBTa Ce Bpblua
KbM CbpLETO MO BPEMe Ha aKTUBHOTO W3MNpass-
He 1 No Bpeme Ha GU3NYecKn ynparkHeHus. MMpu
nepudepHa HegoCTaTbYHOCT MYyCKynHaTta nomna
BMoLlaBa BEHO3HO BpbllaHe KbM CbpLETO U Ao-
npuHaca 3a pasBUTMETO Ha OPTOCTATUYEH WHTO-
nepaHc u/unnm Mo3byHa ucxemus [23].

dusnuecknTe HaTOBapBaHUS BOOAT OO MpPO-
MEHN B MO3bYHWUS KPbBEH TOK, KOETO 3aBucu OT
Xapakrtepa, MHTEH3MBHOCTTa U NPOAbIMKUTENHOC-
TTa um. lNMpeon noseye oT 35 roavHN CUCTEMHM
nscnensaHua Ha leoprues B (1991) n Herholz K
n op., (1987) nokasear, ye npv AUHaAMWYHU HaTO-
BapBaHus, 6e3 gocTuraHe A0 ymMopa, MO3bYHUAT
KPbBEH TOK Ce ycunBa C yBenumyaBaHe Ha TaxHa-
Ta VHTEeH3MBHOCT [2, 13].

B nocnegHute 20 roguHW m3cnepsaHus npu
XPOHMYEH MO3bYeH WHCYNT YyCTaHOBfBAT, ue
KPbBHUAT TOK B XEMUNAPETUYHNSA OOMEH KpanHWK
€ 3HauuUTeNHO MNO-HUCHK B Nokou [7, 8] u no Bpe-

HEBPOCOHOMOIA 1 MO3bYHA XEMOVIHAMIKKA, 2025, Tom 21, 6p. 1 35



D. Vasileva at al. Kinesitherapy in Orthostatic Dysautoregulation after Stroke

the level of physical activity [9, 10, 12], which can
affect blood flow velocity, endothelial function,
and arterial diameter [19].

The role of kinesitherapy in the treatment of
patients with ischemic stroke is well known, but
its influence on orthostatic reactivity in patients
with SUIS has not been well studied. In a study
by D. Vasileva et al. (2015), it was found that 1
month of specialized kinesitherapy significantly
improved orthostatic reactivity, but only in an
experimental group of patients with ischemic
stroke in a chronic period [25]. Also, the presence
of a positive change in functional capabilities was
established after the application of specialized
kinesitherapy in all studied patients, in contrast
to the short-term positive impact of the applied
usual kinesitherapy in the control subjects [26]. In
a study by D. Lubenova et al. (2013, 2014), it was
found that 6 months of targeted kinesitherapy
significantly improved orthostatic reactivity in
patients with orthostatic dysregulation and
diabetic polyneuropathy [5, 16, 17]. A recent study
shows that 3D camera-applied rehabilitation video
games, in addition to being entertaining, have a
significant positive impact on orthostatic reactivity
in practically healthy adults and elderly people
with orthostatic dysautoregulation [15].

Material and methods

The study included 67 patients with SUISChP
after the 6th month from the onset of the disease.
For study homogeneity, patients were selected
according to the following criteria: to have mild or
moderate residual, chronic hemiparesis; the drug
therapy has notbeen changed during the movement
therapy; not to have severe somatic diseases
— acute ischemic heart condition, respiratory
failure, cardiovascular failure, uncontrolled
diabetes mellitus, acute thrombophlebitis; not
to have cognitive and memory disorders, severe
progressive neurological diseases; and to have
given written informed consent to participate in
the study.

The study did not include patients with acute
cerebral stroke and past cerebral hemorrhages,
as well as with the presence of bilateral or severe
paresis. After the selection of patients, those who
refused to participate in the study for various
reasons (long distance to travel, work and family
commitments) and those who had to change drug
therapy during the study were further excluded
from the study and the treatment we applied.

For the purposes of the study, two groups
were formed: experimental (EG) and control
(CG). Patients meeting the inclusion criteria
were allocated to the two groups based on
their motivation and ability to participate in

Me Ha yrnpaxHeHue [14] cnpsmo He3acerHartus.
Te3n yHUKanHW epHOCTPaHHW aganTauun, Kou-
TO He ce Hab6nogasaT Npyv HeyBpedeHn Miaau
nUAM No-Bb3pacTHU fMua, mMorat ga MoBAuasaT Ha
N3MbJHEHNETO Ha E€XXEeOHEBHUTE aKTUBHOCTU [9,
10]. HayyHn npoyuBaHusi couyat, ye 3ab6aBsSHETO
Ha KpbBOOGPALLEHMETO Ce MOsIBABA BTOPUYHO,
BCNEACTBME Ha HamansBaHe Ha HUBOTO Ha ¢u-
3nyecka akTmBHOCT [9, 10, 12], koeTo mMoOXxe Aa
NOBMUSIE HA CKOPOCTTa Ha KPbBHMSA TOK, eHOoTe-
nHaTa GyHKUMS 1 apTepuanHus guametbp [19].

Pondta Ha KuHe3uTepanuaTa npu neyeHue-
TO Ha GONMHUTE C MUCXEMUYEH MO3bYeH WHCYNT
e [06pe nosHaTa, HO HEWHOTO BIUSIHWE BbpXy
opTocTaTMyHata peakTUBHOCT Mpu nauveHTute
cbc CEVIMW He e po6pe npoyuyeHo. B npoyusa-
He Ha [1. Bacunesa u gp. (2015), ce yctaHOBsBa,
ye 1-meceuHa creuuannampaHa KuHesuTepanus
3HauMTEeNHO MNogo6psiBa opTocTaTuyHaTa peak-
TMBHOCT, HO CaMO MNpu ekcrnepumeHTanHa rpy-
na OT GOMHW C WCXEMUYEH MO3bYEH WHCYNT B
XpOHU4YeH nepuof [25]. Cbwo Taka, HanMumeTo
Ha MONoOXWUTenHa NPOMsiHA BbB GYHKLMOHANHK-
Te Bb3MOXHOCTW Ce YyCTaHOBsiBA Clef npuio-
)KEHMETO Ha cneumanu3upaHa KuHesutepanus
npu BCUYKW n3cnegBaHy nauneHT 3a pasnuka
OT KpaTKOTPanHOTO MOJIOXKUTENHO Bb3OENCTBUE
OT NpunoXkeHara obuyanHa KuHesuTepanus npu
KOHTponHuTe nuua [26]. B nacnepsaHe Ha [.
JllobeHoBa n gp. (2013, 2014), ce ycTaHOBsBa,
ye 6-mMeceuyHa UeneHacoyeHa KuHesuTepanus
3HauMTEeNnHO Nopgo6psiBa opTocTaTuyHaTa peak-
TUBHOCT MNpuM 60fHM C OpTOCTaTU4Ha Jucpery-
nauma n guabetHa nonuHesponatus [5, 16, 17].
Han-HoBO npoyuBaHe nokasea, 4e MpunoXeHu-
Te Buaeourpu 3a pexaébunutauus ¢ 3 D kamepa,
OCBEH 3a6aBeH xapakTep Mmart 3HauyMmMmo Moso-
XKMTENHO BbL3OENCTBUE BbPXYy OpTOCTaTM4HaTa
PEaKTMBHOCT NpPU MpPakTUYeCKN 3OpaBu Bb3-
pacTHU 1 CTapu xopa C opTocTaTuyHa gucasTo-
perynaums [15].

Marepunan n metogn

MpoyuBaHeTo o6xBawa 67 nNauMeHTUu Cbc
CEVMWXIT cnep 6-a mecey OT Hauyanoto Ha
3abonaBaHeTo. 3a HanuuMe Ha XOMOreHHOCT
B MpOy4YyBaHeTO, nauueHTuTe ca nogépaHu mno
cnegHUTE KpuUTepuu: ga umat neka unm yme-
peHa Mo TEeXEeCT OCTaTbyHa, XPOHMYHA Xemwu-
napesa; mMegukaMeHTOo3HaTa Tepanusi ga He e
NPOMeEHsHa MO BPEME Ha [fBuratenHarta Tepa-
nusi; fa HaMaT TEeXKW COoMaTU4HM 3ab60MsBaHus
— OoCTpa UCXemMuyHa 6OnecT Ha CbpLeTo, amMxa-
TeNHa HeOoCTaTbyHOCT, CbpAeYyHOCbOoBa He-
[OCTaTbUYHOCT, HEKOHTPONMpPaH 3axapeH Anaber,
OCTbp TPOM6OGNEOBUT; Aa HAMAT NameToBU Un
OPYTA KOTHUTMBHU HapyLeHWs; Aa HAMaT TeXKK
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the experiment. They have given consent for
long-term implementation of the complex of
physical exercises for a period of 1 month. All
patients included in the study were treated with
antithrombotic and antihypertensive drugs.

The experimental group included 56 patients
(32 men and 24 women), with duration of the
condition of 7.8+2.0 months, in which the
specialized kinesitherapy program (SKTP) was
applied for 10 days under control, and then
it continued to be performed at home as an
adapted exercise program over a period of 3
weeks [1].

The control group (CG) consisted of 11
patients (9 men and 2 women), with duration of
the condition of 7.3£1.5 months, treated in a
routine way, using a usual 10-day kinesitherapy
program. They only had control follow-ups without
performing a kinesitherapy program after the 10-
day treatment.

The clinical characteristics of the patients are
presented in Table 1 and 2.

To determine the severity of paresis, a
modified Chedoke-McMaster scale was used,
according to which patients in 4th and 5th stages
had a moderate degree of involvement, and
those in 6th and 7th stages had a mild degree of
involvement [11, 27]. Based on this, patients were
divided into two subgroups (moderate and mild).

When comparing patients from the control and
experimental groups, there were no significant
differences in age, sex, localization and duration
of the condition.

The distribution of the patients according to
the risk factors for cerebrovascular disease is
presented in Table 2. No significant differences
were found between the patients according
to the risk factors in the two groups. Arterial
hypertension has a high percentage in patients
from both groups. Non-smokers predominate
among the monitored patients.

The indicated group similarities and
differences in baseline values were considered in
the analysis of the studied indicators.

To determine the type of orthostatic reactivity,
the classification of O. Thulesius (1976) is used,
which is based on the change in heart rate (HR)
and systolic arterial pressure (SBP) when changing
the initial position from lying down to standing.
According to this classification, orthostatic
reactivity is divided into 5 types [22]: normotonic
orthostatic  reactivity (NOR); sympathotonic
orthostatic reactivity (SOR); asympathotonic
orthostatic reactivity (AOR), hypertonic orthostatic
reactivity (HOR), vasovagal reaction [6].

A package of statistical programs was used
for quantitative processing of the obtained data.
Variation (Student-Fisher t-test), alternative and

NPOrpecuBHN HEBPOSOrNYHM 3abonsasaHus; aa
ca pann nucMeHo MHGOpMUpPaHO cbrnacue 3a
yyacTve B NpoyyBaHEeTo.

B npoyuyBaHeTO He ca BKMOYBaHM NaUUEHTU
C OCTbP MO3bY€H WMHCYAT U MpekapaHn MO3bYHU
Xemoparmm, Kakto U C Hanumuue Ha [ABYCTPaHHU
unu Texxkkn napesun. Cnen nogéopa Ha NaumneHTu-
Te OOMbJIHATENHO ca W3KMoYBaHW OT U3cneasa-
HeTO 60MHK, KOUTO ca Ce OTKasanu ga ydvacTtsat
B MPOYYBaHETO MO Pas3nnUyHN NpUYMHK (roASIMOTO
pas3CcTosHMe, KOETO TpsbBa Oa U3MUHAT, CIy)Ke6-
HU 1 CEMENHUN aHraXXMMEHTU) U Te3U, Ha KOUTO
Ce e HanoXxuna npomsiHa Ha MegukKameHTo3HaTa
Tepanua B Xoda Ha MNPUIOXKEHOTO OT Hac neve-
Hue.

3a uenute Ha nNpoyyBaHeTo ca ¢popmMupaHu
oBe rpynu: ekcnepumertanHa (EIN un koHTpon-
Ha (KI). BonHute, oTroBapsLWwmM Ha BKNOUBaALLUTE
KpuTepuu, ca pasnpegeneHy B OBeTe rpynu Bb3
OCHOBa Ha TaAxHaTa MOTUBaLMSA 1 Bb3MOXHOCT 3a
yyactue B ekcrniepumeHTa. Te ca pganu cbrnacue
3a ObAroCpoYHO U3MbIHEHWE Ha KoMMnekca oT
du3unyeckun ynpaxHeHus 3a nepwvop ot 1 meced,.
Bcuuky 60nHK, BKMIOYEHN B NPOyYBaHETO, ca Ne-
KyBaHW C aHTUTPOMOBOTUYHM U aHTUXUNEPTEH3UB-
HU MEAMKAMEHTMW.

EkcnepumeHTanHaTta rpyna Bknousa 56 60-
NHN (32 MbXe M 24 >KeHu), C OaBHOCT Ha 3a60-
nasaHeto 7.8+2.0 meceua, Npy KOWUTO € MpPuso-
)KeHa cneumanusmpaHata KuHesutepanesBTUyHa
meTtoauka (CKTM) B npogb/mkeHne Ha 10 gHu
nog KOHTPON, a cnep ToBa MNpogb/hkasa da ce
n3nbjHABa B OOMAaLUHW YCNOBWUA Kato apantupa-
Ha nporpama OT ynpaxHeHus 3a nepuog ot 3
cegmumum [1].

KoHnTponHara rpyna (KI) ce cbcTtom ot 11 60-
NHY (9 MbXe 1 2 XKeHu), C AaBHOCT Ha 3abonsasa-
HeTo 7.3£1.5 mMeceua, nekyBaHu MO PYTUHEH Ha-
UMH, ype3 o6uyarHa 10-gHeBHa KMHe3uTepanes-
TMyHa metoguka. pu Tax ca nNpoBedeHW camo
KOHTPOSIHM npocnenssaHus, 6e3 ga n3nbiHasat
KnHe3uTepanesTuyHa nporpama cnep 10-aHeBHO-
TO neveHue.

KnuHnyHaTta xapaktepuctuka Ha naumeHTuTe
e npencrtaBeHa Ha Taénuum 1 n 2.

3a onpepensHe Ha Te)ecTTa Ha napesaTa e
nanonssaHa mogmouumpana ckana Ha Chedoke-
McMaster, cnopen KoOSTO 60AHUTE B 4-TU U 5-TK
CTafMn ca C yMmepeHa CTeneH Ha 3acsraHe, a B
6-TM 1 7-Mu CTaguMi uMat feka CTeneH Ha 3a-
caraHe [11, 27]. Bb3 ocHoBa Ha TOBa GOMHUTE
ca pasnpegeneHn B ABe Noarpynu (C ymepeHa u
neka cTerneH).

Mpwn cpaBHsiBaHe Ha GOMHUTE OT KOHTPOSHA-
Ta N eKcrnepumeHTanHarta rpyna He ca Hanuue
3HauUMMKU pasnuuus No Bb3pacT, MO, noKanusa-
uMa 1 O0aBHOCT Ha 3a6onsiBaHEeTo.

PasnpeneneHnetro Ha 601HUTE, crniopen puc-
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Table 1. Clinical characteristics of the research contingent at the beginning of the study
Ta6nuua 1. KnuHnyHa xapakTepucTKa Ha KOHTMHIEHTa B HA4yanoToO Ha NPOy4YBaHETO

Indicators / Patients / Moderate degree / Mild degree /
Mokasatenn BonHn YmepeHa cTeneH Jleka cteneH
Experimental group / EkcnepumeHmanHa epyna n=56 n=33 n=23
Age / Bbspact 63.2+8.8 63.9£7.1 62.3£10.9
Gender (male/female) / Mon (Mbxxe/>eHn) 32/24 22/11 10/13
Duration (months) / JasHocT (mec.) 7.8%£2.0 8.3+2.2 72%+15
Localization (left/right) / Jlokannsaums (nasa/pacHa) 26/30 16/17 10/13
Control group / KoHmpoAHa epyna n=11 n=>5 n=6
Age / Bb3pact 63.3£6.0 63.61£5.3 63.1£7.1
Gender (male/female) / Mon (Mbxe/>eHn) 9/2 5/0 4/2
Duration (months) / JasHocT (mec.) 73115 7.6+1.8 7.0£1.2
Localization (left/right) / INlokanusauns (nsiBa/pscHa) 5/6 2/3 3/3

X+SD — mean value and standard deviation, EG — experimental group, CG — control group. Significance of within-group changes was
determined using a binomial test. Between-group significance for gender and location was determined by the Mann-Whitney U-test for
independent samples, and for age and seniority, the Student t-test for independent samples was applied.

X+SD — cpegHa cmoliHOCm U cmaHgapmHO omkAoHeHue, El — ecknepumermanHa apyna, KI — KOHMpoAHa 2pyna. 3Hauyumocmma
Ha BbmpezpynoBume npomMeHU e onpegereHa 4ypes3 6uHoMuHareH mecm. MexgyapynoBama 3Hayumocm 3a NoA U AOKaAu3auus e
onpegeneHa 4ype3 U-kpumepus Ha MaH YumHu 3a HesaBucumu usBagku, a 3a Bb3pacm u gaBHocm e npunoxkeH Student t-test 3a

HesaBucumu usBagku.

correlation analysis was applied to objectify the
changes from the applied treatment. The Wilcoxon
test was wused to compare non-parametric
indicators over the course of treatment, and the
Mann-Whitney U-test was used to determine
the significance of differences between groups.
Paired Samples Test was applied to compare the
parametric indicators.

Results
The results of the research conducted in both
groups at the beginning, on the 10th day and

on the 1st month from the start of treatment
are summarized in Tables 3, 4 and 5, and the

Table 2.

KoBuUTE $akTopy 3a MO3bYHOCbAOBA 6ONECT €
npencTaBeHo Ha Tabnuua 2. He ce yctaHossiBat
3HAUMMKN pasnnknM mMexgy 60MHUTE Cropen puc-
KoBuUTe dakTopu B OBeTe rpynu. AptepuanHara
XUNEPTOHNSA € C BUCOK MPOLEHT NMpu 60MHUTE OT
oBete rpynu. lNpeo6napasat HenywaunuTe cpeq
npocneneHnTe GOMHN.

lMocoueHnTe rpynoBy CXOACTBA U pa3nnyus
B W3XOAHWTE CTOMHOCTW ca B3eTW Npeasup npu
aHanuM3a Ha m3crnegBaHuTe nokasaTesnu.

3a onpepensHe Ha TuWnNa Ha OpTOCTaTW4Ha
peakTBHOCT Ce u3non3ea knacudukauustTa Ha
O. Thulesius (1976 r.), koATO ce 6a3upa Ha npo-
MsaHaTa B cbpaeyHaTa vectorta (CH) n cuctonHo-
To aptepuanHo HansraHe (CAH) npu cwmsHa Ha

Characteristics of the research contingent, depending on risk factors

Ta6nuua 2. XapakTepUCTUK/ Ha U3CNenBaHNS KOHTUHIEHT, B 3aBUCUMOCT OT PUCKOBUTE hakTopu

Indicator / Moka3aren

Experimental group /
ExkcnepumeHTanHa rpyna

Control group /
KoHTponHa rpyna

(n=56) (n=11)
CVvD / CC3 56 (100%) 10 (91%)
ChPD / Xbb 9 (16%) 2 (18%)
Diabetes Il type / OQuaéert Il Tvn 8 (14.3%) 2 (18%)
Degenerative joint diseases / 34 (60.7%) 6 (55%)
[lereHepaTuBHM CTaBHU 3a60MsBaHUSA
Smokers / nywaun 14 (25%) 3 (27%)
Non-smokers / Henywaun 42 (75%) 8 (63%)

CVD - cardiovascular diseases, ChPD — chronic pulmonary disease; n — number of patients in the groups
CC3 - cppgeyHocbgoBu 3abonsBaHus, Xbb — xpoHuuHa 6earogpobHa 6orecm, n — 6pou 60AHU B epynume

38 NEUROSONOLOGYAND CEREBRAL HEMODYNAMICS, 2025, vol. 25, No. 1



M. BacuneBa u gp. Kunesumepanus npu opmocmamu4Ha gucaBmopeayrauus cAeg MO3bYeH UHCYAM

significant deviations in the studied indicators are
presented in Figures 1, 2, 3 and 4.

Depending on the type of orthostatic reaction,
the patients studied by us were previously divided
according to the classification of Thulesius
(1976). This facilitated the interpretation of the
results, since the hemodynamic parameters were
different in the individual subgroups [6].

In all patients, a violation in orthostatic
reactivity was found. A part of the patients had
sympathotonic orthostatic reactivity (SOR), and
the rest had hypertonic orthostatic reactivity
(HOR).

When comparing the initial data, it was found
that the EG with SOR had significantly higher
values of the pulse frequency. This tendency was
not found in HOR.

In the subgroup with SOR in the experimental
group, a significant decrease in HR was found
in the first minute of active standing. Compared
to baseline data, there was a tendency towards
normalization of HR during treatment. The
difference in values between the 1st min supine
and the 1st min standing decreased from 24.1 to
16 beats/min on the 10th day of follow-up. At the
first month after the start of treatment, the changes
in HR during active standing were expressed in
the fact that HR values decreased to 10.2 beats/
min, with a significance level of p<0.001.

In the control group, there was also a
decrease in HR in the first minute of active
standing, with the difference in values between
the 1st min supine and the 1st min standing
decreasing from 24.2 beats/min to 16.4 beats/
min on the 10th day of the tracking. The changes
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Fig. 1. Changes in the mean values of HR during the active
orthostatic test, presented as a ratio of the obtained results
and baseline values; A = standing; B = lying position, P<0.001,
P<0.01, P<0.05 — significant changes between the two study
groups, assessed by Independent Samples Test for independent
samples.

@uea. 1. lpomeHu B cpegHume cmoliHocmu Ha CY no Bpeme Ha
akmuBHus opmocmamuyeH mecm, npegemalBeHu kamo OmHo-
WIEHUE Ha NOAyYeHUme pe3yamamu U U3XOgHu cmolHocmu; A
= cmoex; b = reaHaro nonroxeHue, P<0.001, P<0.01, P<0.05
— 3HayuMu npomeHu Mexgy gBeme uscaegBaHu epynu, oyeHeHa
ype3 Independent Samples Test 3a He3aBucumu u3Bagku.

N3XOOHOTO MOJIOXXEHUE OT ner B ctoex. Crnopen
Tasn knacudukauma opTocTaTMyHaTa peakTuB-
HOCT ce pasgens Ha 5 Tuna [22]: HOPMOTOHWY-
Ha opTtocTatnyHa peakTusHocT (HOP); cumna-
TUKOTOHHa opTocTatTuuHa peaktusHoct (COP);
acyMnaTMKOTOHHA OpTOCTaTMyHa pPeakTUBHOCT
(AOP), xunepToHWYHa OpTOCTATMYHA peakTuB-
HocT (XOP), BagoBaranHa peakuus [6].

M3non3eaH e naket OT CTaTUCTUYECKU Mpo-
rpaMy 3a KonuuecTBeHa 06paboTka Ha mnosyue-
HuTe pgaHHu. MNprnoXkeH e BaprnaunoHeH (Student-
Fisher t-test), antepHaTmBeH ” KopenauMoHeH
aHann3 3a 06EeKTUBM3MpPaHE MPOMEHWUTE OT Mpu-
NOXXEHOTO neveHue. lMpy cpaBHsABaHe Ha Hena-
pamMeTpuYHNTE MoKasaTenn B Xxoaa Ha le4YeHneTo
e u3nonssaH Wilcoxon Tect, a 3a onpepensHe
3HaUMMOCTTa Ha pasnuuusaTa Mexgy rpynute e
npunaraH U-kputepua Ha Mann-Whitney. Paired
Samples Test e npunoxxeH 3a cpaBHeEHME Ha na-
pamMeTpuyHUTE nokasaTenu.

Pesyntatn

Pesyntatute OT NpoBeOeHOTO u3CnedBaHe
npu gBete rpynu B Hayanoto, Ha 10-9 oeH n Ha
1-a meceL, OT HauyanoTo Ha JleyeHneTo ca 0606-
WweHn Ha Taénuua 3, 4 n 5, a 3HaUMMUTE OTKIIO-
HeHVs B Npoy4YBaHWTE nokasartenu ca npencra-
BeHU Ha ¢urypu 1, 2, 3 un 4.

B 3aBucumMOCT OT TMna Ha opTocTatuyHaTa
peakums n3cneaBaHWTe OT Hac NauuMeHTu npeg-
BapuTenHO ca pasfgenenHn crnopepn knacudukaum-
ata Ha Thulesius (1976 r). ToBa ynecHsiBa NHTEp-
npetaunsTa Ha pes3yntatute, Tb KaTo XeMOAU-
HaMUYHUTE noKasaTenu ca pPasHOMOCOYHU Mpu
oTaenHuTe nogrpynu [6].

Mpu BCMYKKM BOMHW Ce YyCTaHOBU HapyLlUeHue
B OpToCTatMyHata peakTuBHOCT. EgHa uacT oT
60/HUTE Ca CbC CUMMNATUKOTOHHA OpTOCTaTU4YHA
peaktusHoct (COP), a octaHanute C XunepTo-
HUYHa opTocTaTuyHa peakTnsHoCT (XOP).

Mpn cpaBHsiBaHE Ha WU3XOOHUTE [AHHU
ce yctaHossBa, ye El cbc COP mma 3Hauumo
Nno-BMCOKM CTOMHOCTM Ha MnyfncoBara 4ecTtoTa.
Ta3u TeHgeHumsa He ce yctaHossasa npu XOP.

B nogrpynata cec COP npu ekcnepumeHTan-
HaTa rpyna ce ycTtaHOBW, 3HA4YMMO HamansBaHe
Ha CY B nbpBaTa MyHyTa Ha aKkTUBHOTO U3Npass-
He. B cpaBHeHMe C M3xogHWTe OaHHU e Hanuue
TeHOeHUns KbM HopmanuaumpaHe Ha CY B xopa
Ha nedeHueTo. Pasnukara B CTOMHOCTUTE MeXay
1-8a min TuneH ner n 1-8a min CToeXX Hamansesa
ot 24.1 po 16 ya/min Ha 10-9 geH OT npocneas-
BaHeTo. Ha nbpBusi Mmecey, cnef HayanoTto Ha ne-
yeHneTo npomeHute B CH no Bpeme Ha aKTUBHO
na3npassiHe ce n3passiBaT B TOBa, Ye CTOMHOCTU-
Te Ha CY Hamansasar go 10.2 ya/min, ¢ HMBO Ha
3HaummocT p<0.001.
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Table 3. Changes in heart rate during the orthostatic test in the two (SOR and HOR) studied
subgroups of the experimental and control groups during the course of treatment,

distributed according to the Thulesius classification

Ta6nuua 3. NpomeHn Ha cbppaevHarTa YecToTa Mo BpemMe Ha opTocTatuyHaTa npoba npu asete (COP
n XOP) nscnegsaHu noarpynu Ha ekcrepuMeHTanHata M KOHTponHarta rpyna B xopa Ha

neveHuneTo, pasnpeneneHn no knacudukaumata Ha Thulesius

Indicator / Groups / SOR / COP HOR / XOP
E:;ame- fpynu Beginning / 10 day / 1 month / Beginning / 10 day / 1 month /
Hauano 10 peH 1 meceun, Hauano 10 peH 1 meceun,

Lying position / Tunen ner

1 min EG 81.416.1 79.51+5.0* 78.5+5.0*** 85.61+9.6 84.616.4 83.31£6.4**
CG 59.8+16.2 71.8+14.5*** 65.6+12.6* 78.619.8 77.318.9 80.3t+11.1
P 0.000 0.040 0.001 0.114 0.021 0.353

5 min EG 80.0+5.1 77.5+4.8** 76.0+4.9*** 83.0+8.8 82.0+6.6 79.54+5.7***
CG 59.6+£13.9 71.0£16.4* 67.4+£14.3* 78.6+£11.0 76.0£7.7 80.0+£9.8**
P 0.000 0.095 0.022 0.297 0.052 0.863

10 min EG 79.6+4.9 771 £43%** 75.615.1*** 82.4+9 81.6+7.4 79.14£5.9**
CG 58.6+13.6 69.4+15.1* 67.4+14.0% 76.6+£9.6 76.6+£6.9 82.0+£10.5**
P 0.000 0.035 0.027 0.165 0.142 0.346

Standing / Ctoex

1 min EG 105.5£5.9 95.5+6.2*** 88.714.9*** 109.7+8.8 103.916*** 92.8+7***
CG 84.0+12.7 88.2+12.3 89.2+13.9 99.11+8.8 93.3+10.1 100.6t11.2
P 0.000 0.056 0.897 0.011 0.001 0.031

5 min EG 100.6+6.8 91.3+£6*** 85.8+4.6%** 102.9+9.8 98.8+6 ** 88.316.1***
CG 80.6+11.9 83.0£13.1 84.0+14.6 95.6+6.7 91.6+9.5 97.0+10.8
P 0.000 0.033 0.602 0.093 0.020 0.009

10 min EG 98.5+7.3 89.9£6.1*** 84.314.65%** 101.3+£10.1 97.2+5.2* 86.7+6.8%**
CG 82.4+11.0 84.2+13.0 84.4+13.9 95.0+7.1 92.3+11.3 96.6+11.3
P 0.000 0.135 0.984 0.156 0.094 0.006

Lying position / TuneH ner

1 min EG 92147 84.3+3.4%** 79.6+4.6***  942+7.6 92.14£6.3**  82.947.2%**
CG 65.0+16.1 69.0+11.5 72.0+12.5*% 82.3+13.4 75.6+10.4 78.6+7.2
P 0.000 0.000 0.022 0.004 0.000 0.196

5 min EG 87.8t8 84.31£6.2*** 77.0£5.1%** 89.5+7.8 86.5+7.2***  79.9+6.4***
CG 61.8+13.5 70.2+11.6* 71.2+10.6** 77.0+11.6 73.0+£9.3 76.6+8.0
P 0.000 0.010 0.070 0.002 0.000 0.277

10 min EG 86.8+£7.7 78.5+£5.3*** 76.0 1 4*** 88.0+£7.5 84.8+6.2*** 78.84+6.1***
CG 61.4+14.4 70.6+10.2* 71.0+12.7 76.3+11.1 74.0+7.3 74.6+8.0
P 0.000 0.017 0.108 0.003 0.001 0.155

SOR - sympathotonic orthostatic reactivity, HOR - hypertonic orthostatic reactivity, X£SD — mean value and standard deviation,
***p<(0.001, **p<0.01, *p<0.05 — significant change compared to baseline values during treatment, assessed by Paired Samples
Test for dependent samples; P<0.001, P<0.01, P<0.05 - significance of the change between the two studied groups, assessed by
the Independent Samples Test for independent samples.

COP — cuMnamukomoHu4Ha opmocmamuyHa peakmuBHocm, XOP — xunepmoHu4yHa opmocmamuyHa peakmuBHocm, X+SD — cpegHa
CMOUHOCM U CmaHgapmHO OMKAOHEHUe, ***p<0.001, **p<0.01, *p<0.05 — 3Ha4uma npomsHa B cpaBHeHue ¢ u3XogHUMe CMOUHO-
cmu B xoga Ha AedyeHUemo, oueHeHa 4ype3 Paired Samples Test 3a 3aBucumu usBagku; P<0.001, P<0.01, P<0.05 — 3Hayumocm Ha
npomsHama mexgy gBeme uscaegBaHu epynu, oueHeHa 4pe3 Independent Samples Test 3a He3aBucumu u3Bagku.

in HR during active standing in the first month
after the start of treatment were expressed in the
fact that an increase to 23.6 bpm was observed,
which approached the initial values.

lMpy KOHTpoOmnHaTa rpyna Cbllo Ce YyCTaHOBU
HamansasaHe Ha CY B mbpBaTa MUHYTa Ha aKTuB-
HOTO U3rpassHe, KaTo pasnukara B CTOMHOCTUTE
Mexgy 1-Ba min TuneH ner u 1-sa min CTOex
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In the subgroup with HOR, in the experimental
group, a tendency towards normalization of
orthostatic reactivity was also established after
the applied SKTP - HR decreased significantly
compared to baseline values during active
standing, and SAP stabilized around normal
values. The changes in heart rate in patients with
HOR from the experimental group decreased
significantly, both on the 10th day (19.3 beats/
min) and on the 1st month - 9.5 beats/min
(p<0.001). This is within the range of normal
verticalization change.

In the control group with HOR, the changes
in HR are expressed in the fact that there is
an improvement only on the 10th day of the
follow-up with 16 beats/min, which at the 1st
month increases to 20.3 beats/min during active
standing.

According to the baseline data, there were no
significant differences in SAP in the control and
experimental groups with SOR and HOR.

In patients with SOR from the experimental
group, the initial decrease in systolic arterial
pressure, objectively determined by a decrease
in the values during verticalization (1 min),
compared to the values in the 1st min in the
supine position, tended to normalize on the 10th
day, with a difference of 9.7 mm Hg and on the
1st month with 7.6 mm Hg.

The control group with SOR tended to
decrease the difference in active standing.
Initially, the difference was 11.6 mm Hg, which
on day 10 decreased to 9 mm Hg. On the first
month after the start of the study, the difference
compared to the values in the 1st min of supine
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Fig. 2. Changes in mean SAP values during the active orthostatic
test, presented as a ratio of the obtained results and baseline
values, A = standing; B = lying position, P<0.001, P<0.01,
P<0.05 - significant changes between the two study groups,
assessed by Independent Samples Test for independent samples.

Qua. 2. pomeru B cpegHume cmoliHocmu Ha CAH no Bpeme
Ha akmuBHUsS opmocmamuyeH mecm, npegcmabeHu Kamo om-
HOLLIEHUE HA NOAYYEHUME Pe3yamamu U U3XOgHU CMOLHOCMU;
A = cmoex; b = reaHano noroxeHue, P<0.001, P<0.01, P<0.05
— 3Ha4uUMU nPoMeHuU Mexgy gBeme uscregBanu apynu, ouyeHeHa
upe3 Independent Samples Test 3a He3aBucumu usBagku.

Hamansea ot 24.2 ya/min Ha 16.4 ya/min Ha 10-5
OeH oT npocneaasaHeTo. [lpomeHnte B CH no
BPEME Ha aKTMBHO WU3rpaBsiHe Ha MbpBUS Me-
cel cref HavyanoTo Ha fleyeHne ce nspasssar B
TOBa, Ye ce Habnogasa ysenuueHve no 23.6 yo/
min, KOeTo ce [obnmkasa [0 MbpBOHAYaNHUTE
CTONHOCTW.

B nogrpynata ¢ XOP npu ekcnepumeHTanHa-
Ta rpyna Cbllo Ce yCcTaHOBSiBA TEHOEHUMS KbM
HopManu3upaHe Ha opTocTatuyHaTa peakTuB-
HocT cnepn npunaraHata CKTM — CY ce cHuxa-
Ba 3HAYMMO CMNPSIMO U3XOOHUTE CTOMHOCTM Mpu
akTMBHO wu3npassHe, a CAH ce crabunuaupa
OKOJfI0 HOpMasnHuTe CTOMHOCTU. [lpomeHuTe B
CH npu 6onHuTe ¢ XOP oT ekcnepumeHTanHara
rpyna HamansiBat 3Haummo, Kakto Ha 10-a geH
(19.3 ya/min), Taka n Ha 1-a mecey, — 9.5 ya/min
(p<0.001). ToBa e B rpaHWUMTE Ha HOpManHaTta
npomMsiHa Mpu BepTUKanu3auus.

Mpu koHTponHata rpyna ¢ XOP npomeHu-
Te B CY ce n3pasasaTt B TOBa, 4Ye nopobpeHve
uma camo Ha 10-9 geH oT npocnegssaHeTo ¢ 16
ya/min, Kouto Ha 1-9 mecel ce yBenuuasaT a0
20.3 ya/min no Bpeme Ha akTMBHO M3MpaBsHe.

Crnopen uv3xogHWTe [OaHHM HAMA 3HaunuMu
pasnukn B CAH npum KoHTponHaTa W ekcrepu-
mMeHTanHata rpyna cec COP n XOP.

Mpwn 60nHMTE cbec COP OT ekcnepumeHTanHa-
Ta rpyna nbpBOHAYaNHOTO HamansBaHe Ha cuc-
TOMHOTO apTepuanHo HansiraHe, 06eKTUBN3NPaHO
ype3 HamansaBaHe Ha CTOWHOCTUTE Mpu BepTu-
kanuzaumsa (1 min), cnpsMo cTtomHocTuTe B 1-Ba
min TWNEeH ner, € ¢ TeHOeHUMs KbM HopMann3u-
paHe Ha 10-a geH, ¢ padnuka ot 9.7 mm Hg n Ha
1-9 meceL, cbc 7.6 mm Hg.

B koHTponHata rpyna cbc COP uma TeH-
OeHUMs KbM HamanaBaHe Ha pasfiuMkara npu
aKTMBHO u3npassHe. [MbpBOHaYanHoO pasnukaTa
e 11.6 mm Hg, koato Ha 10-9 geH Hamansaea
0o 9 mm Hg. Ha mbpBua mecel cnep HavyanoTto
Ha uW3cnedBaHeTO pasfukara CnpsiMoO CTOWHO-
cTuTe B 1-Ba min TWneH fer ce yBeenu4yasa [0
13.2 mm Hg, KoeTo He e B rpaHuuuTe Ha op-
TOCTaTUYHUS TONEpaHc.

MocoueHute npomenn 3a CAH npu nauuneH-
Tmte ¢ XOP oT ekcnepumeHTanHara rpyna ca
Han-n3paseHn Ha 10-9 OeH OT npocnegssaHeTo
(Habniopasa ce HamansesaHe Ha CAH npu nanpa-
BsiHE C pasnuka ot 9 mm Hg, p<0.001). MNonoxu-
TenHUTe NPOMEHU ce 3aabpxKaTt 1 Ha 1-9 meceL.

MonoxxutenHun npomeHn 3a CAH npu nauuneH-
Tute ¢ XOP OT KOHTpoOnHaTa rpyna ce Habnwga-
Bat Ha 10-9 AeH OT npocnegsBaHeTo (HamansBea-
He Ha CAH npu n3npassHe ¢ pasnuka ot 4.8 mm
Hg, p<0.001). Ha 1-a meceL, oT HayanoTo Ha ne-
YEeHMEeTO pasnukarta B CTOMHOCTUTE MNpu u3npa-
BSIHE OTHOBO Ce yBenuyasa o 12 mm Hg, koeto
He e B rpaHuumuTe Ha OpTOCTaTUYHUSA TONepaHc.

HEBPOCOHOOIMMA 1 MO3SbYHA XEMOAMHAMIIKA, 2025, Tom 21, 6p. 1 4



D. Vasileva at al. Kinesitherapy in Orthostatic Dysautoregulation after Stroke

Table 4. Changes in systolic arterial pressure during the orthostatic test in the two (SOR and
HOR) studied subgroups of the experimental and control groups during the course of
treatment, distributed according to the Thulesius classification

Ta6nuua 4. NNpoOMeEHN B CUCTOJSTHOTO apTepuasiHO HansraHe rno Bpeme Ha opTocTaTuyHa npoba npu
peete (COP n XOP) nscnegsaHy noarpynu Ha ekcrnepuMeHTanHara M KOHTponHata rpyna
B XOfa Ha nevyeHuneTo, pasnpeneneHn no knacudukaumata Ha Thulesius

Indicator / Groups / SOR / COP HOR / XOP

Mapa- fpynu Beginning / 10 day / 1 month / Beginning / 10 day / 1 month /

meTep Hauano 10 peH 1 mecen Hauano 10 peH 1 mecen

Lying position / TuneH ner

1 min EG 138.919.3 136.5+4.9***  132.3+2.9*** 144.417.7 126.917.9 128.2+5.9***
CG 139.01+4.2 131.215.6 141.419.7 140.0+11.4 135.1+10.5* 140.5+14.2*

P 0.985 0.041 0.000 0.244 0.035 0.001

5 min EG 136.8+7.0 133.2+£3.9%** 129.5+1.1 146.7+8.4 124.6+7.6* 125.8+6.2
CG 140.214.5 131.0+6.6* 140.6+10.4**  139.6+8.4 134.5+10.0* 140.1+12.4*

P 0.295 0.332 0.000 0.068 0.009 0.000

10 min EG 136.5+8.9 132.2+£4.2%** 130.5+2.2***  1451+8.3 124.9+7.5*% 128.3+4.5%*
CG 141.21£4.5 131.2+4.0%* 140.0+10.1* 140.0+£7.4 135.1+£11.9 141.3+15.0*
P 0.266 0.641 0.000 0.167 0.008 0.000

Standing / Ctoex

1 min EG 120.0+12.1 126.814.3** 124.743.3**  158.218.7 117.919.9***  127.718.0***
CG 127.413.6 122.2+2,5**  128.2+10.7 153.818.6 130.3+9.8*** 152.5+16.5
P 0.193 0.030 0177 0.270 0.008 0.000

5 min EG 135.2+11.0 131.3+£5.8 131.8+3.1 148.9+7.4 120.5£8.1*** 132.5£6.9***
CG 140.41£55 125.8+5.0%* 131.8+11.1 148.5+£10.5 133.6+10.2* 150.5£16.0
P 0.315 0.057 0.990 0.902 0.001 0.000

10 min EG 130.31£7.5 134.8+£8.2** 134.6+£2.9% 149.6+4.3 126.6£8.1*** 132.31£5.2%**
CG 134.217.7 127.4£31 129.8+8.7 149.8+£12.1 134.0+10.3* 14751144
P 0.307 0.058 0.029 0.948 0.057 0.000

Lying position / TuneH ner

1 min EG 128.8£11.0 130.7£9.8 130.1£2.7 147.7£5.3 127.216.7%** 130.417.2%**
CG 132.6+7.3 125.2+5.8* 136.8+6.2 145.5+12.7 139.0£11.1 148.0+£14.2
P 0.477 0.245 0.001 0.464 0.001 0.000

5 min EG 136.8+£9.8 130.8+£6.3* 130.2£3.1* 147.2+8.4 124.7£5.7%** 127.14£7.6%**
CG 133.8+8.0 125.2+£6.5%** 133.8+9.3 140.5+11.1 138.3£13.1 146.8+15.0*

P 0.528 0.084 0.141 0.097 0.000 0.000
10 min EG 135.8+£11.0 128.5+£6.5* 128.6£2.1** 142.8+5.4 123.7£6.4%** 122.747.8***
CG 135.416.7 125.6£6.0%** 137.0+6.9 140.5+10.9 138.0£13.2 147.1£14.5*%
P 0.934 0.366 0.000 0.421 0.000 0.000

SOR - sympathotonic orthostatic reactivity, HOR - hypertonic orthostatic reactivity, X£SD — mean value and standard deviation,
***p<(0.001, **p<0.01, *p<0.05 — significant change compared to baseline values during treatment, assessed by Paired Samples
Test for dependent samples; P<0.001, P<0.01, P<0.05 - significance of the change between the two studied groups, assessed by
the Independent Samples Test for independent samples.

COP — cuMnamukomoHu4Ha opmocmamuyHa peakmuBHocm, XOP — xunepmoHu4yHa opmocmamuyHa peakmuBHocm, X+SD — cpegHa
CMOUHOCM U CmaHgapmHO OMKAOHEHUe, ***p<0.001, **p<0.01, *p<0.05 — 3Ha4uma npomsHa B cpaBHeHue ¢ u3XogHUMe CMOUHO-
cmu B xoga Ha AedyeHUemo, oueHeHa 4ype3 Paired Samples Test 3a 3aBucumu usBagku; P<0.001, P<0.01, P<0.05 — 3Hayumocm Ha
npomsHama mexgy gBeme uscaegBaHu epynu, oueHeHa 4pe3 Independent Samples Test 3a He3aBucumu u3Bagku.

increased to 13.2 mm Hg, which is not within the
limits of orthostatic tolerance.

The indicated changes for SAP in the HOR
patients of the experimental group were most

Mo OTHOWeEHMe Ha NPOMEHUTE Ha CPegHOTO
aptepuanHo HansraHe (CpAH) B noarpynara cbc
COP npu ekcnepumeHTanHaTa rpyna ce ycTa-
HOBW, 3HAYMMO MOAOGPEHME B MbpBaTa MUHyTa

42 NEUROSONOLOGYAND CEREBRAL HEMODYNAMICS, 2025, vol. 25, No. 1



M. BacuneBa u gp. Kunesumepanus npu opmocmamu4Ha gucaBmopeayrauus cAeg MO3bYeH UHCYAM

pronounced on the 10th day of follow-up (a
decrease in SAP on standing with a difference of
9 mm Hg was observed, p<0.001). The positive
changes persist even on the 1st month.

Positive changes for SAP in the HOR patients
from the control group were observed on the 10th
day of follow-up (decrease in standing SAP by
a difference of 4.8 mm Hg, p<0.001). At the 1st
month from the start of treatment, the difference
in standing values increased again to 12 mm
Hg, which was not within the limits of orthostatic
tolerance.

Regarding the changes of the mean arterial
pressure (MAP) in the subgroup with SOR in the
experimental group, a significant improvement
was found in the first minute of active standing.
Compared to the baseline data, there is a
tendency towards normalization of MAP (70-
105 mm Hg) during treatment. The difference
in values between 1st min supine and 1st min
standing decreased, most pronounced at the 1st
month of follow-up. In the control group, there
was also an improvement in MAP in the first
minute of active standing, with the difference
in values between the 1st min supine and the
1st min standing decreasing on the 10th day of
follow-up, after which they reached and slightly
exceeded the baseline values.

The trend of the changes in the MAP for HOR
patients in the experimental and control groups
is similar.

The percentage distribution of the patients
according to the type of orthostatic reactivity
during the treatment is presented in fig. 4.
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Fig. 3. Changes in the average values of MAP during the active
orthostatic test, presented as a ratio of the obtained results and
baseline values; A = standing; B = lying position, P<0.001, P<0.01,
P<0.05 - significant changes between the two study groups,
assessed by Independent Samples Test for independent samples.

Qua. 3. [pomeru B cpegHume cmoiiHocmu Ha CpAH no Bpeme
Ha akmuBHus opmocmamuyeH mecm, npegcmabeHu kamo om-
HOLLIEHUE HA NOAYYeHUme Pe3yAmamu U U3XO0gHU CMOLUHOCMU;
A = cmoex; b = reaHano noroxeHue, P<0.001, P<0.01, P<0.05
— 3Hayumu npomeHu Mexgy gBeme uscaegBaHu epynu, oyeHeHa
upe3 Independent Samples Test 3a He3aBucumu usBagku.

Ha akTMBHOTO m3npassHe. B cpaBHeHne c us-
XOOHWUTE OaHHU € Hanuue TeHOEHUUS KbM HOp-
manusnpaHe Ha CpAH (70-105 mm Hg) B xopa
Ha neyeHweTo. Pasnukata B CTOMHOCTUTE MeXay
1-8a min TuneH ner n 1-8a min CToeXX HamansBea,
Han-n3paseHo Ha 1-a MeceL, OT NpocneasBaHeTo.
Mpw KOHTpONHaTa rpyna CbLo Ce YCTaHOBU MO-
po6peHne Ha CpAH B nbpBarta MUHyTa Ha aKTuB-
HOTO M3MpaBsHe, KaTo pasnukara B CTOMHOCTUTE
mexxgy 1-Ba min TuneH ner u 1-ea min ctoex
Hamansga Ha 10-A oeH OT nNpocneasBaHeTo, crnes
KOETO Ce JoCcTurat v Ieko HaaBulaBaT U3xoaHu-
T€ CTONHOCTMW.

Mopo6Ha e TeHOoeHUMsTa Ha MPOMEHUTE B
CpAH 3a 6onHute ¢ XOP npu ekcnepumeHTan-
HaTa 1 KOHTpOnHara rpynu.

MpoueHTHOTO pasnpepeneHve Ha 60MHUTE,
cnopepn Tuna opTocTaTnyHa PeakTMBHOCT B XOda
Ha NneyeHMeTo e NpeacTaBeHo Ha ¢ur. 4.

BnaronpusTHOTO OTpa)kKeHMe Ha npuroxe-
Hata cneumanu3mpaHa KuHe3uTepaneBTUYHa
MeToAMKa BbpXy OpTOCTaTM4HaTa pPeakTUBHOCT
npyu 6onHnTe cbc CEMMUXIT ce o6ektuBnanpa
N 4Ype3 NMPOMEHEHOTO MPOLEHTHO CbOTHOLUEHUE
MEeXOy nuuarta C pasfvMyeH TUn peakuus.

YctaHoBSIBa Ce 3HauYMMO HapacTBaHe B 6pos
Ha 6onHuTe ¢ HOP HenocpencTteeHo cnen npu-
noxeHata CKTM - c 64.3% (36 6051HM), KOETO
€ Ham-n3paseHo Ha 1-A meceu, gocTurallo Ao
69.6% (39 60nHK), OT 06LMS 6pon Ha n3cnepsa-
HUTE Nuua B eKCcreprMeHTanHara rpyna.

B koHTponHata rpyna ce Haéniogasa Mno-
CTeneHHo yBennuyaBaHe Ha 6GonHute ¢ HOP Ha
10-a peH Ha 35%, cnep koeTo Ha 1-9 mecey OT
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Fig. 4. Percentage distribution of patients, according to the
type of orthostatic reactivity during treatment ***p<0.001,
**n<0.01 - significant changes compared to the percentage
distribution of patients before treatment, assessed by Paired
Samples Test.

Quz. 4. [lpoyeHmHo pasnpgeseHue Ha GOAHUME, Cnopeg
muna opmocmamuyHa peakmuBHocm B xoga Ha AeueHuemo
***p<0.001, **p<0.01 — 3HaYUMU NPOMEHU, CnPSMO NPOYeHm-
HOMO pasnpegeneHue Ha GOAHUME NPegu AeYeHue, OUeHeHa
ype3 Paired Samples Test.
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Table 5. Prospective evaluation of mean arterial pressure during orthostatic test of the experimental
and control groups during the course of treatment, distributed according to the Thulesius

classification

Ta6nuua 5. HDOCI'IGKTI/IBHa OLeHKa Ha CpPepHOTO apTepuaniHO HandraHe no BpemMe Ha OpToCTaTuyHa
npo6a Ha eKcnepumeHtanHata U KOHTpOJIHaTa rpynin B Xxoaa Ha Jie4yeHneTo, pasnpenerne-

H1 no knacudurkaumsaTa Ha Thulesius

Indicator / Groups / SOR / COP HOR / XOP
32?_:' fpynu Beginning / 10 day / 1 month / Beginning / 10 day / 1 month /
P Hauano 10 pgeH 1 meceu, Hauano 10 peH 1 meceun,

Lying position / Tunen ner

1 min EG 104.115.4 101.7£3.9***  98.9+2.7***  110.9%3.8 99.116.1***  95,6+3.7***
CG 103.0+3.6 98.2+5.7 103.9+9.2 107.318.4 101.919.0**  108.1+12.1
P 0.674 0.112 0.025 0.081 0.336 0.000

5 min EG 102.31£4.9 101.31£3.2 98.1£1.9%** 111.0£5.4 96.0+4.2%** 95.1+4.2%**
CG 105.6+1.6 979458 103.1+6.8 105.2+7.3 101.7£6.0** 105.1£11.9
P 0.156 0.080 0.004 0.028 0.007 0.001

10 min EG 102.1£4.9 100.4£3.8** 98.5+£2.2%** 108.0£5.6 96.314.1*** 96.0+4.3***
CG 104.7+1.9 99.3+3.3* 101.6+8.1 103.417.6 101.5£7.6 107.3£11.7
P 0.258 0.569 0.102 0.094 0.019 0.000

Standing / Ctoex

1 min EG 92.714.7 96.813.3*** 95.01+1.9* 117.016.3 94.916.0***  96.817.7***
CG 95.012.3 95.410.5 94.416.9 113.417.1 99.618.2***  114.1£10.9
P 0.322 0.357 0.736 0.210 0.104 0.000

5 min EG 100.7£7.5 100.214.4 99.4+15 113.91£2.4 95.7+4.9%** 101.1£6.3***
CG 103.7£5.9 98.7t2.7 97.216.4 111.54£7.2 103.0£7.3** 111.2£11.3
P 0.410 0.481 0.141 0.126 0.004 0.003

10 min EG 98.1£5.7 100.9+4.6** 100.2£1.2 114.213.6 99.1+4.5%** 100.7£5.2%**
CG 103.0£4.6 99.0£1.5 941154 109.916.6 103.3+£8.3* 107.6£10.9
P 0.085 0.368 0.000 0.028 0.074 0.019

Lying position / TuneH ner

1 min EG 96.1£7.5 97.71£6.4 97.4+21 110.6£4.6 95.7+4.1*** 96.7+4.9%**
CG 100.6£1.2 93.8+4.4* 99.414.6 106.217.4 103.4£9.6 108.2+8.9*
P 0.195 0.210 0.121 0.066 0.002 0.000

5 min EG 101.5£7.1 98.6+£2.8* 97.5+2.6* 110.7£5.9 93.9+4.5%** 94514 8***
CG 101.0£3.2 96.0£4.4** 98.21£9.5 104.6£5.0 102.3£7.3 106.8+9.2
P 0.881 0.098 0.759 0.024 0.001 0.000

10 min EG 101.1£6.0 96.5£2.3** 96.0£0.7** 104.21£4.7 94.0£3.9%** 91.745.1%**
CG 101.6+2.3 95.6+£3.5%** 100.1£7.5 104.415.0 102.2+7.4 106.1£7.9
P 0.858 0.474 0.010 0.952 0.000 0.000

SOR - sympathotonic orthostatic reactivity, HOR - hypertonic

orthostatic reactivity, X*SD — mean value and standard deviation,

***p<(0.001, **p<0.01, *p<0.05 — significant change compared to baseline values during treatment, assessed by Paired Samples
Test for dependent samples;, P<0.001, P<0.01, P<0.05 - significance of the change between the two studied groups, assessed by

the Independent Samples Test for independent samples.

COP - cumnamukomoHu4Ha opmocmamuyHa peakmuBHocm, XOP — xunepmoHuyHa opmocmamuyHa peakmuBHocm, X+SD - cpegHa
CmMoUHOCM U CmaHgapmH{O OMKAOHeHUe, ***p<0.001, **p<0.01, *p<0.05 — 3Ha4uma npomsHa 8 cpabHeHue ¢ U3XogHUME CMOUHO-
cmu B xoga Ha AeyeHuemo, oueHeHa 4pe3 Paired Samples Test 3a 3aBucumu u3sBagku; P<0.001, P<0.01, P<0.05 — 3Ha4umocm Ha
npomsHama mexgy gBeme uscaegBaHu epynu, oueHeHa 4pe3 Independent Samples Test 3a He3aBucumu u3Bagku.

The favorable impact of the applied specialized
kinesitherapy program on orthostatic reactivity in
patients with SUISChP is also objectified by the
changed percentage ratio between individuals

HauyanoTo Ha /IeYeHMeTo, 6poAT Ha nuuarta 6e3
HapyLlleHe B OopTocTaTMyHata peakTVBHOCT Ha-
manasa Ha 9% B Kpas Ha npoy4ysaHeTo. [1pome-
HUTe ca 3Hauumu go 10-9 geH OT HayanoTo Ha
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with different types of reaction.

Asignificant increase was found in the number
of patients with normotonic orthostatic reactivity
(NOR) immediately after the applied SKTP — by
64.3% (36 patients), which was most pronounced
in the 1st month, reaching 69.6% (39 patients) of
the total number of subjects in the experimental
group.

In the control group, there was a gradual
increase in patients with NOR on the 10th day -
up to 35%; then on the 1st month from the start
of treatment the number of individuals without
a violation in orthostatic reactivity decreased to
9% at the end of the study. The changes were
significant until the 10th day from the start of
treatment, after that they were not statistically
significant at the end of the study.

Discussion

The study showed that after the applied specialized
kinesitherapy, later continued as a program of
exercises at home, patients with SUISChP and
pathological orthostatic autoregulation normalized
their orthostatic reactivity, which was most
pronounced at the 1st month from the start of
the treatment. In patients from the control group,
who did not perform long-term SKTP, a return to
the initial state was established at the end of the
monitored period.

The obtained results are associated with the
observed changes in the mean arterial pressure
- factors by means of which the efficiency of the
central and peripheral blood circulation can be
evaluated.

The beneficial effect of SKTP on orthostatic
autoregulation found in our study is likely due to
different mechanisms. One of them is related to
the changes in the central nervous system under
the influence of physical activity. It stimulates
cerebral blood flow and brain reorganization,
which continues in some patients as functional
recovery throughout life [4, 3]. On the other hand,
blood flow in the paretic leg is significantly lower
at rest [7, 8] and during exercise [14], compared to
the unaffected limb, so through appropriate motor
activity, general and local blood circulation can
be improved, which can affect blood flow velocity,
endothelial function and arterial diameter [19].

On the other hand, the purposeful physical
exercises included in the specialized kinesitherapy,
associated with frequent changes of the starting
position, stimulate the proprioceptive information,
the static posture and the motor activity of the
person, realized through the motor-visceral
reflexes [26, 29].

The influence of kinesitherapy on orthostatic
dysautoregulation has not been sufficiently studied

le4yeHneTo, cneq KOeTo B Kpad Ha npoyyBaHeTo
HAMAT CcTaTncTtnyecka 3Ha4YnMmoCT.

Oo6cbxpaHe

lMpoyuBaHeTO MnokKasBa, 4e cfen npuoxe-
Hata crneumanu3upaHa KuHesutepanus, npogbi-
>KEHa MOo-KbCHO Kato nporpama oOT yrpaXHeHus
B AOMAalUHU ycnoBus, 6onHuTe cbec CENMUXII
M naTonorMyHa opTocTatuyHa asToperynauus
HopManuaupar opTocTaTuyHarta Cu peakTVBHOCT,
KOeTO € Ham-u3paseHo Ha 1-9 mecel OT Hauyano-
TO Ha neyeHueTo. lNpu 6onHMTE OT KOHTpPONHaTa
rpyna, Kouto He ca nNpoBeXxpanu NpoabmKuTenHa
CKTM, ce ycTaHOBsIBa BpblUaHe KbM WU3XOAHOTO
CbCTOSIHUE B Kpasi Ha npocfiefeHns nepuioa.

MonyyeHuTe pesynrtatu ce acoumupar C Ha-
6niogaBaHNTe NPOMEHN B CPELHOTO apTepuanHo
HansraHe — dakTopu, NOCPEOCTBOM KOUTO MOXKE
fa ce oueHn epeKTUBHOCTTA Ha LIEHTPanHOTO U
nepudepHO KpbBOOGpPALLEHNUE.

BnarotBopHusAT edekt Ha CKTM Bbpxy op-
TocTaTMyHaTa aBToperynauusi, yCTaHOBEH B Ha-
LeTo u3cneaBaHe, BEPOATHO Ce Ob/KM Ha pas-
NMYHM MexaHn3mu. EguH OoT Tax e cBbp3aH C
NPOMEHNTE B LieHTpanHara HepBHa cuctema nog
Bb3OeNCTBUE Ha dur3nyeckara akTUBHOCT. Ta CTu-
MynuMpa MO3bYHUS KPbBEH TOK U MO3b4yHaTa pe-
opraHu3saumsi, KOeTo Npoab/HKaBa Npu HAKoOU 60-
JTHN Kato QYHKUMOHANHO Bb3CTaHOBSIBAHE Mpes3
uenusa xneot [4, 3]. OT apyra cTpaHa KpbBOTOKbLT
B MapeTuyHUs Kpak € 3HauuTesiHO MO-HUCbK B
nokom [7, 8] n No Bpeme Ha ynpaxHssaHe [14],
CNpsSIMO He3acerHaTna KpawHuK, Taka uye 4pes
nogxopslla asuraTenHa akTMBHOCT MOXe fa ce
nogo6py OBLLOTO U JIOKANHOTO KpbBOOGpaLLe-
HMe, KOeTo fa MOBMsie CKOPOCTTa Ha KPbBHUSA
TOK, eHOoTenHata GyHKUMSA 1 apTepuanHus gua-
meTbp [19].

OT ppyra cTpaHa ueneHacoyeHute ¢usu-
YeckuTe ynpakKHeHus, BKIIOYEHU B cneuuvanu-
3upaHaTta KuHesutTepanus, CBbp3aHu C vecTa
CMsiHA Ha W3XOOHOTO MONOXKEHWe, CTumMynupaTt
nponpuouenTueBHaTa uHdopmauns, crtatmyHara
nosa u gBuratenHaTta JenHOCT Ha 4YoBeKa, pe-
anusnpaHa 4ype3 MOTOPHO-BUCLiEpanHuTe pe-
dnekcu [26, 29].

BnvaHneTo Ha KuHesuTepanusata Bbpxy Op-
TocTaTMyHa gucasToperynaums He e OOoCTaTbyHO
npoy4yeHo npu 6onHu cbe CEVMUXI, Bbnpeku
ye 3acnyxaBa OCO6EHO BHMMaHWe nopagu puc-
KOBeTe OT Hernopxopslla ABuratenHa akTVBHOCT
N yCTaHOBEHMWS NOSOXUTENEH edekT Ha dusnve-
CKUTE YNpa>kHeHWs BbpXy aBTOHOMHATa peryna-
uus npu 3gpasu nuua [2, 13].

Mopoxopswo e n3cnegsaHe Ha opTocTaTMyHa-
Ta pPeakTUBHOCT Mpeam HauyanoTo Ha BCSKa KMHe-
3nTepaneBTMYHA Nporpama, 0CO6eHo npu xopa B
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in patients with SUISChP, although it deserves
special attention due to the risks of inappropriate
motor activity and the established positive effect
of exercise on autonomic regulation in healthy
subjects [2, 13].

It is appropriate to examine orthostatic
reactivity before starting any kinesitherapy
program, especially in elderly people, those
with more severe muscle weakness and poorer
functional status, as these are predisposing
factors  for  orthostatic = dysautoregulation.
Lubenova et al. [15], prove that the applied video
games for rehabilitation 3D camera, besides
being entertaining, have a significant positive
impact on orthostatic reactivity in practically
healthy adults and old people with orthostatic
dysautoregulation.

It is a well-known fact that the improvement
of motor capabilities of the lower limbs and the
associated increase in muscle strength, found
in our patients, counteracts venous stasis and
provides improved venous outflow and general
hemodynamics [16, 17, 25, 3, 26]. By compressing
the deep veins of the lower extremities, blood
is returned to the heart during active standing
and exercise. In this way, the development of
orthostatic intolerance and/or cerebral ischemia
is counteracted [23].

It is essential that the moderate load intensity
applied in SKTP stimulates the sympathetic
nervous system, while the parasympathetic
system dominates during the recovery period
after exercise. Thus, during orthostasis in healthy
individuals with a normal autonomic response,
adaptive changes in systemic hemodynamics
are ensured, in order to maintain stable cerebral
circulation and prevent the development of
orthostatic intolerance [29, 20, 21, 24].

Our study shows that the application of
specialized kinesitherapy with a moderate
intensity and a one-month duration of the load
leads to a significant improvement of orthostatic
reactivity in patients with SUISChP and orthostatic
dysautoregulation.

Conclusion

The study shows that 10 days of specialized
kinesitherapy administered in clinical settings,
followed later as an adapted home application
program, permanently improves orthostatic
dysautoregulation in patients with SUISChP,
in contrast to the control group, in which the
application of usual 10 days of kinesitherapy
caused a short-term improvement on the 10th
day from the start of treatment, after which a
tendency to return to baseline is registered in the
subgroups with SOR and HOR.

HanpegHana Bb3pacT, Te3U KOMTO MMaT Mo-Texxka
MYCKynHa cnabocT 1 no-now ¢yHKUMOHaNeH cra-
TyC, Tb Kato Te ca npegpasnonarawy $akropu
3a opTocTaTuyHa AaucasToperynaums. JliobeHosa
n gp. [15] pokasear, Ye NPUIoXKEHUTE BMOEOUTPY
3a pexaébunutaums ¢ 3 D kamepa, ocBeH 3aba-
BEH XapakTep MMaT 3HaYMMO MONOXXUTENHO Bb3-
OencTBMEe BbpXy OpTOCTaTUYHaTa pPeakTUBHOCT
npyv NpakTUYeCKN 3ApaBu Bb3PaCTHU U cTapwu
Xopa C opTocTaTtuyHa amcaBToperynauus.

Jlo6pe un3BecTeH e akTbT, ye NOHOGpsiBa-
HETO Ha ABWUraTeNiHUTE Bb3MOXHOCTW Ha AOJSHK-
TE KpanHMUM 1 CBbP3aHOTO C HEro rnoBuLLaBaHe
Ha MycKynHaTa cuna, KOeTo ycTaHoBsiBame npu
npocnegeHutTe 605HW, NPOTMBOAENCTBA Ha Be-
HO3HUS 3aCTOM 1 ocurypsisa NogobpeH BEHO3EH
OTTOK 1 obla xemoanHamuka [16, 17, 25, 3, 26].
Ypes nputnckaHe Ha Obn6oKUTE BEHU HA OOMHU-
Te KparHuuW, KpbBTa Ce BpbLia KbM CbpLETO MO
BPeEME Ha akTMBHOTO U3npaBsiHe U Ha ¢Gu3nue-
ckute ynpaxHeHus. Mo To3u HauMH ce NpoTUBO-
JencTBa Ha pasBMTUETO Ha OPTOCTATUYEH WHTO-
nepaHc n/wnu uepebpanHa mcxemus [23].

OT cCblleCTBEHO 3HauyeHue e npunoxeHaTa
B CKTM ymepeHa MHTEH3MBHOCT Ha HaToBapBa-
HETO, KOATO CTUMynupa CumnaTykoBata HepBHa
cucTema, ookato B neprofa Ha Bb3CTaHOBsIBaHE
cnen ¢oM3nyecKo HaToBapBaHe OOMMHUpPA Mnapa-
cumnaTnkycosaTa. 1o To3u HauuH NO Bpeme Ha
opTocTasa npu 34paBu MHOMBUAWM C HOpMAaseH
aBTOHOMEH OTrOBOP Ce OocurypsisaT aganTuBHUTE
NMPOMEHN B CUCTEMHATa XEMOAUHaMKKa, KOUTO
nogaobpXkat cTabuiHa MO3buHa LMpKynauus u
npenoTBparaBaT pPasBUTUETO Ha OpToCTaTUYeH
UHTONepaHc [29, 20, 21, 24].

HaweTo npoyuysaHe nokassa, Ye npunaraHe-
TO Ha creunanu3upaHarta KuHesutepanus ¢ yme-
peHa WHTEH3VBHOCT MU €fHOMEeCEeYHa NpPOObIKM-
TENHOCT Ha HaToBapBaHeTo, BOAU OO 3HaunMMO
NnogobpeHne Ha opTocTaThyHaTa pPeakTUBHOCT
npu 6onHn cbec CEVIMUXIT n opTocTtatuuHa Au-
caBTOperynauus.

3akntoueHne

MpoyuBaHeTo nokas3Ba, 4e npunoXeHarta
10-0HeBHa cneuumanu3vpaHa KuHesuTepanusa B
KMWHUYHN YCNOBUSA, NPOOb/HKEHA MO-KbCHO KaTto
afjanTtupaHa nporpamMa 3a npunaraHe B JOMallHN
YCnoBus, Nogo6psea TpanHO opTocTaTtMyHara au-
caBToperynauma npu naumeHtn cbc CEVIMUXII,
3a pasnuMka OT KOHTponHarta rpyna, npu Kosito
npunaraHetTo Ha obuyanHa 10-OHEBHa KUHe3uTe-
panusi, Npean3BuKBa KpaTKOTpanHO NOJo6peHne
Ha 10-9 OeH OT HauyanoTo Ha JflevyeHneTo, creg
KOETO Ce peructpupa TeHOeHUMs Ha BpblliaHe
KbM W3XOOHOTO CbCTOSIHME B MOArpynuTe CbC
COP n XOP.
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Specialized and usual kinesitherapy had
a significant positive effect on orthostatic
dysautoregulation on the 10th day, which was
more pronounced in EG. At the end of the 1st
month, the effect accumulates in the EG and is
exhausted in the control patients.

The reported sustained effects in EG could
be due to an improvement in the antigravity
mechanisms during standing associated with the
muscle pump.
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4.3. Vinloctpaunmn — nogasar ce OTAENHO B eAVH OT crnegHuTte
dannosun popmatn: tiff, jpeg, bmp psd, eps, ai.

5. KHuronuc — aBTOpute ce noppexpart no asbyyeH pef,
3arnasusTa Ce MocouyBaT M3UANO, CbKpaLLeHUsTa U MMeHaTa Ha
cnucaHusTa ce npeactaBaT kakto B Index Medicus. LutupaHute
aBToOpu ce 0T6ensas3sar C NopesHUs UM HOMEpP OT KHuronuca.
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O6wwm ycnoBmuA. Bcuukn pbKonucu nopnexar Ha peleH-
3upaHe. M3npawaHeto Ha pbkonuc 3a nybnvkysaHe O3Hayasa
NpexBbp/siHeE Ha aBTOPCKOTO MPaBO OT aBTopa KbM u3partens.
Mpuetute nyénukaumy ctasat CO6CTBEHOCT Ha cnucaHveTo ,He-
BPOCOHOMNOMMS U MO3b4YHa XemoguMHamuka“ n He moraT pja ce
npeny6auKyBaT U3Usno UM YacTUYHO 6e3 MICMEHOTO Cbrnacue
Ha uspgatens. OTrOBOPHOCT Ha aBTopa e fa nonyyn paspelleHve
3a Bb3MNpOoM3BEXAaHe Ha ualocTpaumm, Tabnuum n T.H. OT Apyrn
nyénmkauum.

KoH}pnukT Ha nHTepecu. ABTOpuTe ca 3aab/DKEHN Aa OrnoBe-
CTAT BCAKO CMOHCOPCTBO WM pUHAHCOBM [OrOBOPEHOCTM, CBbP-
3aHM C TaAxHaTa paspaboTka. [leknapupaHeto Ha KOHGMMKT Ha
VNHTEpEecK ce oTpassBa B Kpas Ha nyénukauusTa.

ETnyHmn HopMun. ABTOpUTE 3aOb/MHKUTENIHO MOCOYBAT, Ye yyacT-
HMUWTE B MPOyYBaHETO ca Janu MHPOPMUPAHO cbrniacue, a uscne-
[I0BaTEeNCKUAT NPOTOKON € Of06PEH OT JloKanHaTa eTuyHa KOMUCUS.

Kopekrtypn. KopekTypute ce usnpawiar Ha aBTopute enek-
TPOHHO 1 crnedBa Aa 6baaT BbpHaTU B Hal-KpaTKu CPOKOBE.

Mpeneyatkn. 3as8BKN 1 LieHOBA NCTa Ce u3npawar 3aegHo
C KopekTypuTe. 3asBku, nojafeHn crnep oTrneyaTBaHe Ha CboT-
BETHWNA GPON, Ce TakCyBaT Ha NO-BUCOKU LEHW.

Ooctbn oo cnucaHmeTo. CnucaHMeTo e OOCTbMHO OHNanH
Ha www.neurosonology.net n www.neurosonology-bg.com.
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