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Bigomo, L0 3axBOpOBaHHS CepPLEBO-CYAUHHOI CUCTEMM BiAHOCATLCA A0 HAlBINbLL NOLMPEHNX 3aXBOPHOBaHb NIIOACTBA.
OC06/MBO HACTOPOXYE «MOMONOALUAHHA» CYAUHHUX KaTtacTpod, Lo Npu3BOAATb A0 MMOOKOIT iHBasTiAHOCTI. 3HAYHOK Mi-
poto 61arononyyyst KpoBoobiry 3a/1eXuTb Bif CTaHy cyauH — ,nepudepiittoro cepusa”. OgHMM i3 METOZAIB MOr0 OLiHIOBaHHS
€ apTepiasnibHa ocumnorpadisa (AO). MpeacTasneHi gocnimkeHHsA 6a3ytoTbesa Ha aHanisi 1640 AO, 3apeecTpoBaHuX 3a [0-
NMOMOTOK0 e/TeKTPOHHOro ToHoMeTpa BAT 41-2 nig yac BuMiptoBaHHA AT. [1nsa mopdposoriyHoro aHastisy AO NponoHyeTbCA
BMKOPVCTOBYBATM Taki KpMTepii: a) dhopma Beiei ocumnorpamu; 6) xapaktep okpemumx nyfbcawiil y pisHux gpazax KOMNpPEeCil.

JocnimkeHHa ganv MoOX/MBICTb BUABUTY Pi3Hi BUAW CYAMHHOT peakLjii Ha KOMMpecito nneva nig, yac BUMiptoBaHHA AT
y CTaHi CNoKOoo (Ha MiBOMY Ta NpaBoMy MJ/1evi), NiC/A BNAWBY PiI3HOMaHITHUX YAHHWKIB | B NPOLLEC BIAHOB/IEHHSA MiCNA HUX.
BrikopucTaHHS 3anpornoHoBaHNX aBTopaMn MeTofis MopdosioriyHoro aHanisy AO, iX OuiHKa Ta K/iHiYHa iHTepnpeTayis
3HAYHO MiABULLYIOTL IHDOPMATMBHICTL NpoLEecy BUMIptOBaHHA AT.

KntouoBi cnoBa: aptepiasibHa ocuunorpadis, CyauHu, AkicTb agantawi.

INFORMATIONAL VALUE OF VISUAL ANALYSIS OF ARTERIAL
OSCILLOGRAPHY, DETERMINED AT THE TIME OF GROWTH OF FOOT
COMPRESSION AFTER MEASUREMENT OF ARTERIAL PRESSURE

V. P. Martsenyuk, D. V. Vakulenko?, L. A. Vakulenko?,
A. V. Kutakova?, A. V. Semenets?,
N. A. Kravets?, N. J. Klimuk?

University of Bielsko-Biala, the Republic of Poland
1SHEE |. Horbachevsky Ternopil State Medical University of the Ministry of Health of Ukraine
2Ternopil Volodymyr Hnatiuk National Pedagogical University
3Shupyk National Medical Academy of Postgraduate Education

Background. The implementation of modern ICT in health care practice makes it possible to improve prevention,
diagnosis, early rehabilitation and treatment of cardiovascular system (CVS). According to the World Health Organization
each year cardiovascular diseases (CVD) cause the death of 17.5 million persons; it is 31% of all deaths worldwide).
High blood pressure is a major risk factor for heart attacks. The current instrumental diagnostics of CVS disorders by
ultrasonic Doppler examination, ultrasound scanning and digital optical capillaroscopy, MR angiography, mathematical
analysis of cardiac rhythm, Holter monitoring (and other methods) contribute to improving the diagnosis and treatment of
CVS diseases. However, «rejuvenating» of vascular disorders that lead to profound disability, indicates that today there is
an urgent need in fundamental studies on cardiovascular system, changes in cases of pathological conditions, effective
technologies for early detection and treatment of vascular pathology.

Materials and methods. Arterial oscillogram obtained using monitor of blood pressure and heart rate, which records
the value of pressure pulse changes in cuff when measuring blood pressure and export information through an external
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interface of data exchange to personal computer. Further analysis of the obtained data and creating of arterial oscillogram
was conducted by computer programs developed by the authors.

The results of our research are based on assessment during 2012—-2017. 626 people - volunteers were divided into 2
groups. The first group consisted of 480 healthy males (27 %) and females (73 %), aged 18 - 22 years, who study in the
medical and pedagogical universities of Ternopil, Ukraine.

Results. The authors suggested morphological criteria of oscillograms evaluation, defined standards of normal findings;
developed the ICT methods of value oscillogram evaluation, differentiated 5 levels of deviations from the norm, which are
compared with 5 types of health level gradation established in electrocardiography.

Morphological oscillogram analysis enables visual evaluation of vessels condition before compression and their oscillatory
ability to counteract compression increase by the cuff when measuring blood pressure. The nature of pulsation will help the
doctor to examine pulsation rhythm, cardiac function, and condition of the autonomic nervous system, blood pressure and
neuro-reflex effects on the blood vessels state, differentiate functional and organic causes of changes in them. The use of
the suggested morphological criteria of value oscillogram evaluation to estimate health condition will help the doctor to take
appropriate decisions both during primary examination, and for monitoring the effectiveness of treatment.

Conclusions. So, the suggested information technology enables medical professionals to expand information
on cardiovascular system of patients, promote early revealing of premorbid and donozological state and help to plan
diagnostics and therapy. They will be useful for general physicians, paediatricians, cardiologists, neurologists, researchers,
in sports medicine. General physicians (or other users) in the presence of electronic sphygmomanometer and the software
will be able to monitor CVS state and peripheral vessels according to the suggested criteria.

Key words: arterial oscillography, vessels, quality of adaptation.
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BHeapeHne coBpeMEHHbIX MHDOPMAaLMOHHO-KOMMYHUKaLMOHHBLIX TexHonoruin (MKT) B NpakTuKy 34paBOOXpaHEHUs Mo-
3BOMISIET YNyYlINUTb NPOPMNAKTUKY, ANArHOCTUKY, PAHHIOK peabumTauuio U nevyeHne CepaevyHo-CoCcyamnCcToin CUCTEMBI
(CCC). W3BecTHO, uTo 3a6o0neBaHnss CCC oTHOCATCA K Hanbosiee pacnpocTpaHeHHbIM 3ab0neBaHUsIM YesioBevecTBa.
B 3HaunTENbHOI cTeneHn 6narononyyme KPOBOOGPALLEHUSI 3aBUCUT OT COCTOSIHUSI COCY0B - «NeputepPUnHOro cepauas.
OfHUM 13 METOA0B ero OLUEeHKN SBNsSeTCA apTepuasibHaa ocuunnorpadusa (AO). B paboTe npeacTtaBneHbl pesysbrathl
nccnefoBaHuii, 6asunpyrolmxcsa Ha aHanuse 1640 AO, 3aperncTprpoBaHHbIX C MOMOLLHO 3MEKTPOHHOTO ToHomeTpa OAO
41-2 npy nsmepeHun AL. Ana mopdponormyeckoro aHanmsa AO npeasiokeHo UCNob30BaTh Takme Kputepun: a) hopma
BCEl ocumnorpamMmmbl; 6) xapakTep OTAeNbHbIX Ny/bcauunii B pa3nnyHbix hazax KOMNpeccuu.

ViccnepoBaHms NO3BOMIM/IN BbISSBUTb Pa3/inyHble BUAbI COCYAMCTONM peakuuy Ha KOMMNPECCHIO Njieya BO BPEMS N3Mepe-
HUA AL B COCTOSIHMM NMOKOS (Ha JIEBOM M NPaBOM M/1e4e), NOc/e BO3AENCTBUA pa3IMyHbIX (DaKTOPOB 1 B NMPOLLECCE BOCCTa-
HOBJ/IEHWS NOCce HUX. icnonb3oBaHne NpeasoxXeHHbIX aBTopaMmy MeTo40B Mopdhosiornyeckoro aHanmsa AO, UX oueHKa n
KNIMHMYecKas MHTepnpeTaums 3HaunTeIbHO MOBbILIAT MHGOPMATUBHOCTL Mpouecca nsmepeHuns AL,

KntoueBble cnoBa: apTepuasibHasi ocumiiorpadmsi, Cocybl, KaYecTBo afanTauym.
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Bcryn. 3axBoproBaHHsI CepLieBO-CyIMHHOI CUCTeMY, 3a
nmaavvu BOO3, BiZIHOCATHCS 10 HalOI/IBIII MTOITMPEHNX
3aXBOpIOBaHb MofCTBA. OCOBIMBO HACTOPOXKYE «I10-
MOJIOZILIIaHHS» CyAMHHUX KaTacTpod, sIKi MpHU3BOASATH
110 MOOoKoi iHBaniHoCTi [1]. 3HauHO!O Mipoto Griaro-
TIO/Ty9qust KPOBOOOIT'Y 3a/I€>KHTh BiJl CTaHy Cy/IUH — «T1e-
pudepitiHoro cepiis» [3]. OfHMUM i3 MeTO/IB H0TO OLIHKU
€ aprepianbHa octporpadisi. 3acToCyBaHHS CyuacHOTO
€JIeKTPOHHOTO0 00/1aIHaHHSI MOYKe CIIPUSITH ITi/JBULLIEHHIO
iHopMaTUBHOCTI yKa3aHOTO MEeTOAY [OC/Ii/PKeHHSI.
AprepianbHi hopMu CUTrHaTy, 1110 peECTPYEThCS TTi/] Yac
BUMIpIOBaHHsI apTepiaibHOro THCKY (AT), OKpiM 3HaueHb
CUCTOJIIYHOTrO0, [[iaCTOMYHOro, cepefHoro AT mMicTITh
HU3KY iHhopMallii, sika Moske 1aTH Oi/TbII ITHOOKe ysiB-
JIeHHsI TIPO 3arajibHUl CTaH reMoAiHaMiKY [3, 4].

Merta poctipKeHHs: BIOCKOHA/IUTY iHOPMaTUBHI
MOXXJIMBOCTI IPOLIeCY Ta pe3y/bTariB BUMiproBaHHs AT.
Po3pobuty Kputepii fi71st ipoBeieHHst MOP(hOIOriuHOTO
aHastizy aprepianbHOi octpiorpamMu (AO), BUBUMTU
IuHaMiKy Mopdosoriudoi Kaptuau AO 3a/ieXKHO Bif,
CTymeHsl Komripecii rjeya MaHxeToro. Po3pobutu
peKoMeH/jallil 11010 BUBUEHHS Ta OL|IHIOBAHHS CTaHY
CepLieBO-CyIMHHOI CUCTeMH LUIAXOM aHanizy AO 3a
ixHiMH MOpP(]OOTIUHUMU XapaKTepUCTHKaMMU.

Marepian i meTogu focripKeHHA. []0CmipKeHHs
0a3yroTeest Ha aHasizi 1640 AO, 3apeecTpoBaHUX 3a
JIOTIOMOT 0 eJIeKTPOHHOro ToHOMeTpa BAT 41-2 mifg yac
BUMiptoBaHHsI AT y CTaHi CIIOKOK Ta MiC/s BIUIUBY
pisHoMaHiTHUX ((pi3UyHUX, TepMIiUHUX, TICUXO0EMO-
L[ifHUX Ta iH.) YMHHUKIB [2]. Y 3B’43KY 3 Bi/ICYyTHICTIO
MOZIiOHKX IO CITi/KEeHD, 1711 MOP(]OJIOTiuHOTO aHami3y
AO apropamu BUKOpHCTaHO iH(opMallito 110/[0 Me-
XaHiK1 KpoBooOiry [9], uietTuamorpadii, peorpadii
[5-7], AO [3, 4, 8]. Po3pobiieHo KpuTepii iX OIiHKA Ta
KJIiHIYHOI iHTepripeTaliii, oI[iHFOBaHHS Ta TIPUWHATTS
pillieHsb JlikapeM.

Hnst mopdonoriudoro aHasnizy AO TMpOINOHYETHCS
BUKODHUCTOBYBATH TaKi KpUTepii:

a) (opwma yciei ocinorpamu (xapakTeprucThKa OTu-
HaUMX, pUTMIUHICTh MTy/bcalliii, piBHOMipHiCTh
3POCTaHHS Ta 3HW)KEHHSI aMIUTITYAd OCLIWISLiN
B rpotieci 30ibIIeHHsT KOMTIpecii), HasiBHICTh
Ta KiJIbKiCTh MaKCHMaJIbHUX OCIWISLIiM 3 OfHa-
KOBOK) aMIUTITY/010;

0) xapakTep OKpeMHX My/bCallii B pi3HuxX (hazax
KoMmripecii (IXHs aMIUTiTyAa, KyTH eKCTpeMyMiB,
BUCXiJHa Ta HU3XiZiHA YaCTHUHH); HasIBHICTb, JIO-
KaJtizaLlisi, Be/IMYMHA JUKPOTUYHOI Ta [J0JaTKOBUX
XBW/Ib Ha OKPEMHUX OCLIW/ISILIisIX.

Pe3ynbTaru Ta ix 06roBopeHHs. [Ijist Mopdosioriu-
Horo oiiHki AO BUKOpHCTaHO po3po0/ieHi aBTopamMu
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B MaHJKeTi Mifi BIJIMBOM My/bcalliii CyJMHHOI CTiHKH
aprepii
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iHdopmaltitiHi TexHOosOTiT BaroBoi OLiHKH K OKPeMUX
nynbcauin, Tak i yciei AO, audepeHiitioBaHoi 3a
5 cTyneHsiMy (TUTIAMU) BiJITTOBiAHOCTI 03HaKaM, MpU-
ViHsTUM 3a HOpMYy [2] (puc. 1).

HocuipKeHHs 1a/i MOXK/IUBICTb BUSIBUTH Pi3HI BUIY
CYAMHHOI peaklii Ha KOMIIPeCito I1y1eya miji yac BUMi-
ptoBaHHs AT y cTaHi criokoro (Ha JIiBOMY Ta IpaBoMy
riieyi), TiC/sT BIUTMBY Pi3HOMaHITHUX UMHHUKIB Ta
B IPOLIeCi Bi/JHOBJIEHHSI MiC/IS1 HUX.

BusiBnieHo Bifixu/ieHHs Bifj MPUMHATOI HAMU HOPMU
y 35% 0cib MoI0fI0T0 BiKY y CTaHi CIIOKOF0, 3HDKEHHS
aianTalifHuX MOXX/IUBOCTel OpraHi3My 3a MoKasHU-
Kamu (DyHKITiOHaIbHUX TTPO0, HaBiTh HAWTIPOCTIMIOL
3 HUX — OPTOCTaTUYHOI TIPOOH, 11]0 BiZIITOBija€ JaHUM
iHmmx aBTopiB [1]. OTpuMaHi pe3ynbTaTu aHamizy
Ta OoLiHKU Tuiy AO CriBCTaB/leHO 3 5 BapiaHTaMu
rpajaijii piBHS 340pOB’si, CTBOpeHUMH 3a (izioso-
TiuyHOIO iHTeprpeTalliero BapiabesbHOCTI CepiIeBOro
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puUTMy esieKTpokapziocursany 3a P. M. baeBcbkuMm
[1]. CniBcTaByieHHs [jan0 MOX/IUBICTb TPUNUTU /10
BHCHOBKY, 1110 0co0am 3 3-M tutiom AO (YMOBHO 3710-
poBuii) HeoOXiTHa KOPEKIlis CrIoCO0y >KUTTS, 3 4-M
(cTaH nepeiIxBOpoOM) — MpeBeHTUBHA peabisiTaliis,
3 5-M (XBOpHi1) — HeraiiHe 00CTeXXeHHS i TIKyBaHHSI.

BucnoBku.

BukopucTaHHs 3ar1polloHOBaHUX aBTOpaMu iHdop-
Mal[ilfHUX TexHosori MopdosoriuyHoro aHamizy AO,
iX OLiHKA Ta KJIiHIUHa iHTepripeTaLisi 3Ha4YHO Mi/BU-
IyI0Th iHpOPMaTUBHICTB TIpoliecy BuMiptoBaHHs AT;
MOXKYTb OyTH BUKOPHCTaHi /i1 pPAHHBOTO BUSIBJIEHHSI
JTOHO30JIOTiYHUX i TpeMopOiJHUX cTaHiB Ta PyHKITiO-
Ha/TbHUX Pe3epPBiB CUCTeMU KPOBOODITY, ITI0 IOTIOMOYKE
JiKapro O1/TbII e(heKTUBHO CIIIAHYBaTH MPOQiakThY-
HUM, iaTHOCTUUHUM Ta TepareBTUYHUIM TpoLiec.
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