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NCCJIEJOBAHUE BPAXNOIIE®AILHBIX APTEPUN

CapaToBcKuil HAIIMOHAJIBHBIN UCC/IEI0BATEIbCKIAN TOCYIAPCTBEHHBIN YHUBEPCUTET UMEHT
H. I'. Yepusbimesckoro, Caparos, Poccust

Awnnoranus. Pabora mocsinena KOMIJIEKCHOMY HUCCJIEJOBAHUIO CUCTEMbI apTePUAJIbHBIX COCY/IOB
nien u roJioBbl (6paxuonedasbHbIX apTepuil), BKJIIOYAIONIEH COHHbIE apTepur, OABUJIAPHYIO ap-
TEePUIO U COCYJIbl BUJIJIN3MEBa KpyTra. IIPeJJIoXKeHa MeTOJI0JIONNdA OIIEHKM PUCKOB OTPbIBa aTepo-
CKJIEPOTUYECKHNX OJIsAlieK n 00pa30BAaHMUA aHEBPU3M COCY/IOB BHJLIM3WEBA Kpyra Ha OCHOBE OHO-
MeXaHUYECKOTO MOJIEJIMPOBAHUS IIPU COYETAHHON IATOJIOIMU KOMILJIEKCA apTEPUil ITen U T'OJIOBHI,
BKJIIOYAIOIIEH MOpaKeHUe COHHBIX apTepuil aTepOCKJIEPO30M, allJIa3ui0 YYaCTKOB BUJIJIN3UEBA U
Kpyra U CHHJIPOM [TO3BOHOYHO-TIOAKIIOUNIHOTO OOKpaIbiBaHust. [[oMUMO KOMILJIEKCHOI OIEHKH CO-
CTOAHUSA MaIlEHTa Ha OCHOBE UMEIONINXCA JAHHBIX O MATOJOIUAX apTePUaJIbHON CUCTEMBI B CIyYa-
sX C HOBBIIIEHHBIM PUCKOM OTPBIBA ATEPOCKIEPOTHIECKON OJISIIKA METOOJIOIHS BKJIIOYAET ITAIl
YTOYHSIOIIETO PacyeTa B JIByMEPHOI ITOCTAHOBKE, ITO3BOJISIONIETO YTOYHUTH CTEIIEHh PUCKA U CKOP-
PEKTHUPOBaThH pe3yabTaThl. [IpesiokeHa MeTO/IMKA IMOJyaBTOMATUIECKOTO CO3/IaHUs T'€OMeTpHUte-
CKUX MOJIeJIell Ha OCHOBE JIAHHBIX MEJIUIIMHCKOIO JMArHOCTHIeCKOro obopynosanusi. IIpemioxkena
KOHIIEIIIIAS U MPOBeieHa cOOPKAa MOOMIBHOTO HCIIBITATEILHOTO CTEHJIA IS WCIIBITAHUN Ha OIHO-
ocHoe pactsizkerre u cxkarue. CTeHJ| UCIOJIb30BAH JJIsl TPOBEJICHUST UCCIEIOBAHNN MEXaHUIECKUX
XapPAKTEPUCTUK APTEPUATBHBIX CTEHOK (3/I0POBBIX U NMATOJOTHYECKN M3MEHEHHBIX), & TAKXKe aTe-
POCKJIEPOTUIECKUX OJIANIEK M UX TOKPBINIEK. BbInosiHena BepuduKalusg IPAHUIHBIX YCJIOBHUH C
WCITOJIb30BAHUEM Pa3pabOTAHHOIO aBTOPOM HCIBITATELHONO CTEHJIA JJIsi MOJEJIMPOBAHUS Teve-
HUS YKUJIKOCTEU IO CHCTEMe Pa3BEeTBJIAIONINXCS cOCy/IoB. Ha OCHOBe YMC/IEHHOTO MOJETMPOBAHUS
[IPOBEJIEHA OIEHKA PHUCKA 00pa30BaHUsS aHEBPU3M B COCYIaX BUJLIN3MWEBA KPYTa, a TAKXKE OTPHIBA
aTepockjeporudeckux Ossinek. IIpesacraBiensr pe3ynbTarsl pa3pabOTKH TEOPETUYECKUX OCHOB U
METO/I0B IIPAKTUYECKON PeAJIM3AINHT JIJIS CUCTEMBI TOJIIEPYKKH ITPUHATHST PEIIEHNI IIPU COYETAHHO
[IATOJIONMH yIACTKA COCYIUCTOrO PYCJIa «COHHbIE apTepun-06a3uispHas apTepusi-BUJLIN3UEB KPYT'>.
Ha ocHoBe mpeiytozkeHHON METOMIO0IOTHN U pa3pabOTAHHOIO TPOTOTHIIA, ITPOBE/IEHA OIEHKA PUCKOB
OTpbIBa OJIsAiek U 00pA30BAHMS AHEBPU3M [IJIsi KOHKPETHOTO MAIMEHTa C COYETAHHON MTaTOIOrU-
eit apTepuil I1en 1 roJIOBbI, CAEJIAHbI BHIBOJBI O HEOOXOIMMOCTH HAOJIIONEHNs U KOHCEPBATUBHOIO
JledyeHns 0e3 XUPYPrudecKoro BMENIATeIbCTBa, KOTOPbIE ObLINA IOTBEPXKIEHBI KIMHUIECKH.
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Short Communication

A.V.Dol

STUDY OF THE BRACHIOCEPHALIC ARTERIES

Saratov State University, Saratov, Russia

Abstract. The work is devoted to a comprehensive study of the arterial system of
the neck and head (brachiocephalic arteries), including the carotid arteries, the
basilar artery, and the vessels of the Circle of Willis. A methodology is proposed for
assessing the risks of atherosclerotic plaque rupture and the formation of aneurysms
in the vessels of the Circle of Willis based on biomechanical modeling in cases of
combined pathology of the neck and head arterial system. This includes carotid
artery atherosclerosis, aplasia of segments of the Circle of Willis, and subclavian
steal syndrome. In addition to a comprehensive assessment of the patient’s condition
based on available data on arterial pathologies, in cases with an increased risk
of plaque rupture, the methodology includes a stage of yrounstomero (refined)
calculation in a two-dimensional formulation, allowing for a more accurate risk
assessment and adjustment of the results. A method for semi-automatic creation of
geometric models based on data from medical diagnostic equipment is proposed. A
concept is also presented and a mobile testing stand is developed for uniaxial tensile
and compressive testing. The stand was used to study the mechanical characteristics
of arterial walls (both healthy and pathologically altered), as well as atherosclerotic
plaques and their fibrous caps. Boundary conditions were verified using the testing
stand developed by the author to simulate fluid flow through a system of branching
vessels. Based on numerical modeling, the risks of aneurysm formation in the vessels
of the Circle of Willis and rupture of atherosclerotic plaques were assessed. The
results of the development of theoretical foundations and practical implementation
methods for a decision support system in cases of combined pathology of the vascular
segment “carotid arteries — basilar artery — Circle of Willis” are presented. Based on
the proposed methodology and the developed prototype, risk assessment of plaque
rupture and aneurysm formation was performed for a specific patient with combined
pathology of the neck and head arteries. Conclusions were drawn regarding the need
for monitoring and conservative treatment without surgical intervention, which were
subsequently confirmed clinically.
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JOINOJIHUTEJILHO

Bxmas apropos. A. B. Jloabs — mocraHoBKa 3a/1a4d, aHAJIN3 JIATEPATYPbI, HHTEPIIPETAIIHS

Pe3yIbTATOB, MOJTOTOBKA TEKCTA, PYKOIIUCH.
KonudmukT natepecoB. ABTOPBI TEKIAPUPYIOT OTCYTCTBUE SIBHBIX W MOTEHIIHATLHBIX KOH-

QIIMKTOB MHTEPECOB, CBA3AHHBIX C IIyOJMKalneil HACTOAIIEN CTaThy.
Ucrounuk dbunancupoBanusi. Pabora BBIIOJHEHA [IPpU TOJEPXKKE bBJIaroTBOpUTEIHLHOTO

dbonma Biaagumupa [Moranuna (npoexrsr Ne [1P24-002612, 11P23-002167, Aka/121-000211,
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