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2. The Information technology of non-invasive control the temperature of the human heart in conditions of
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Pedepar:

1. Y puceprauiiiHiii po60Ti BUpIlIEHO aKTyajibHy HAyKOBO-TIPUKJIAAHY [TPo6sIeMy po3po6ieHHs iHpopMaliiiHOi
TEXHOJIOTii HEIHBa3MBHOI'O KOHTPOJIIO TEMIIEPATYPH CEPLS JIIOLAUHY Iif] 4aC PETYJIbOBAHOTO OXOJIOIKEHHS i
3irpiBanHs. Brieplie 3arrporlOHOBaHO TEXHOJIOT{I0 HEIHBa3MBHOIO KOHTPOJIIO TEMIIEPATYPH Ceplis NallieHTa B yMOBax
IITYYHOTO KPOBOOOITY, IO a€ 3MOTY BLOCKOHAJIMTU iCHYIOUi KJIiHIYHI METOIM IHTPAaoNepaLiliHOroO 3aXUCTy CEPLS i
MO3KY Ha OCHOBI BIIPOBA/IK€HHSI B KapioXipypriuny NpakTUKy MeToziB iHppauepBoHoi Tepmorpadii B fgianazoHi
temmeparyp Bix +4 C go +38 C. 3acToCyBaHHS MaTEMAaTUYHUX MOJIEJIEH [1J1s1 TEIIJIOBUX IIPOLIECIB Y CEPL Mif, Yyac
rinoTepMii Ta rineprepmii ae 3MOry TEOPETUYHO JOCIIAUTY PO3IOLLI INIMOMHHNUX i IOBEPXHEBUX TEMIIEPATYP Y
TKaHVHAX, 8 TAKOXX CYTTEBO IiJBULIMTY BipOTigHICTh KIIiHIYHO]I iHTeprnpeTalii pe3y/bTaTiB 3aCTOCYBaHHS

indopmaniitHoi TexHosI0Tii HeiHBa3MBHOTO KOHTPOJIIO TeMIlepaTypu. Po3pobsieHo Moiesli PO3IoAiny TeMIIepaTypu y



cepu, AKi JalTh 3MOTY OLiHUTY IPAJiieHT TEMIIEPATYP Ha IIOBEPXHI Ceplis, PO3paxyBaTy TeMIIEPATYPHi
KoedillieHTH OXOJIOIKEeHHS! 1 3irpiBaHHS MiOKap[ia, TEMIIEPATyPOIPOBIIHICTh TKAHUH, 1[0 YMOSKJIUBIIIOE
Bidyasizaliio ilmemMi4yHuX IiJISTHOK Ha MTOBEPXHi MioKapaa. MeTo, BUSIBJIEHHS MaJIMX TEMIIEPATyPHUX
HEOJHOPiJHOCTE 3 (pinbTpalieto BidyasbHUX (POHIB MioKapAa Mif, yac rinorepmii i rineprepmii gae 3amory BULINTU
3a JaHVMMMU PO3IOAiILY TEMIIEPATYP Ha TEPMOIPaMi riJIkv KOpPOHApHUX CYIMH Ta iX AMCTalbHI AingaHKu. OTpruMaHi
IaHi YMO>KJIMBIIIOIOTh BU3HAYEHHS CTyIIeHs KOPOHAPHOI OOCTPYKIii Ta CTYyIIEHsI 3BY)KE€HHS KOPOHAPHUX apTepiil, 1o
Jla€ 3MOT'y 3MEHIINTYU VMOBIPHICTD ilIeMiYHUX YCKIIaAHEHD I1iCJIg Ollepalii Ha BIIKPUTOMY cepui. JJocmimKkeHHs,
IIpOBeJIeHI Ha KJIiHiYHiN 6a3i HalioHanpHOro iHCTUTYTY cepLeBo-cyauHHOI Xipyprii imeni M.M. AMocosa HAMH
Ykpainu, 1okasyoTb BUCOKY €eKTUBHICTb i IOCTATHIO TOYHICTh pO3pO0JIEHNX HEiHBAa3NBHUX METOIIB
iHppauepBoHOi Tepmorpadii. 3anporoHoBaHa iHopMalliliHa TEXHOJIOTisI HEiHBa3UBHOTO KOHTPOJIIO TEMIIEPATYPU
cepls € abCOJIIOTHO HEIIKiJJIMBOIO JJ1s1 IallieHTa Ta BUpilllye IPo6IeMy BUMiPIOBAaHHS [VIMOMHHOI TEMIIEPATypPU

TKaHVH MiOKapJa, B TOMYy YMCJIi IMCTaHLiHOIO KOHTPOJIIO TEMIIEpaTypy CepLisi B YMOBax MITyYHOTO KPOBOOGIry.

2. In the dissertation the methodical and technical means of technology of non-invasive control and effective
regulation of heart and body temperature in conditions of cardiopulmonary bypass are substantiated and
developed. For the first time, the technology of non-invasive control of heart's temperature in conditions of
cardiopulmonary bypass circulation has been proposed, which allows to improve the existing clinical methods of
intraoperative protection of the heart and brain on the basis of the introduction of technique for infrared
thermography in the cardiac surgery in at the temperature range from + 4°C to + 38°C. The application of
mathematical models for thermal processes in the heart for hypothermia and hyperthermia allows theoretically
investigating the distribution of deep and superficial temperatures in the tissues, as well as significantly increasing
the reliability of the clinical interpretation of the results for the application of the technology of non-invasive
temperature control. The developed thermal models of heat exchange between the coronary vessels and the
myocardium allow estimating the temperature gradient on the surface of the heart, to calculate the temperature
coefficient of cooling and warming of the myocardium, the temperature conductivity of the tissues that makes
possible to determine the presence of ischemic regions on the surface of the myocardium. The method of digital
processing of thermograms with the filtration of the visual backgrounds of the myocardium in the process of
hypothermia and hyperthermia allows according for data of the temperature distribution to find on the
thermogram the branches of coronary vessels and their distal regions. The obtained data allow determining the
degree of coronary obstruction and the degree of narrowing of the coronary arteries, which reduces the
probability of ischemic complications after surgery for the open heart. Studies that conducted at the clinical base
of the Amosov National Institute of Cardiovascular Surgery NAN Ukraine show high efficiency and sufficient
accuracy of non-invasive methods of infrared thermography, as the technical means for detecting pathology and
assessing the functional state of the cardiovascular system in case blood flow disorders.
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