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PE3IOME: Bgeoenue. IlaTonorndeckre M3BUTOCTH BHYTPEHHUX COHHBIX apTepHil 3aHUMAIOT BTO-
pPO€ MECTO 10 YaCTOTE CPEIM BCEX MPUUMH LepeOpOBaCKYISIPHBIX 3a00I€BaHUH U SIBISIOTCS 3HAYH-
MO MEIUKO-COIMAIIbHOM ITpobieMoil. Mi3yueHne aHoMainy BHYTPEHHEH COHHOM apTepHH, ee POIu
Y MECTa B Pa3BUTHH OCTPBIX U XPOHUUECKUX HAPYLICHUH MO3rOBOI0 KpOBOOOpaIieHus, pa3padoTka
ONTHMAaJIbHBIX METO/IOB JICUCHU I SIBIIIOTCS aKTYaJIbHOM IIPOOJIEMON COCYUCTON XUPYPIruu, TpeOy-
oIl Hay4YHOTO paspeuieHus. Mamepuan u memoost. IIpenctaBieHo KIMHUYECKOE HAOIIOACHHE:
NPHUBEICHBl PacyeThl U BapUaHT PEKOHCTPYKLUMH HPH MATOJOIMYECKOM YIJIMHEHUU BHYTPEHHEH
conHolt aprepun. Ilammentka C., 57 JeT, MOCTYMMHUIA IO SKCTPEHHBIM MTOKAa3aHUAM C KITUHHICCKOM
KapTHHOW OCTPOTO HapyIIeHUs Mo3roBoro kpoooodpamenus (OMHK) B 6acceitne nesoit CMA B
utone 2021 rona. [peabsBisna xanoObl Ha TOJIOBOKPYKEHHS MPH U3MEHEHHH TOJIOXKEHUS Tea,
KOTOpBIE OTMeYaja B TeUeHHe 5 MecAleB J0 rocnuTanusanuu. Pezyanvmamer oocnedosanusn. 1lpn
BBITIOJTHEHHUH YIIBTPa3ByKOBOTO nyruiekcHoro ckanupoBanus (Y3C) OpaxuoriedalbHBIX apTepuit
(BITA) BeisiBeHBI maTonorndeckue neopmarnuu BCA: BeIsIBIEHBI OMTaTepaibHbIe TEMOAMHAMUYE-
CKH 3HAYMMBbIE MATOJIOTHYECKUe JiehopMalui BHYTPEHHUX COHHBIX apTepHil (cripaBa — KOWJIMHT
Clc cermenta BCA, cieBa onpenensiiock couetanue C-oopasHoit uzsutoctu Clc cermeHTa u auc-
tanbpHbI KoMIUHT Cld cermenTa no knaccudukanuu A. bytuibe). Ha ocHOBe MCXOmMHBIX M300pa-
KEHUH OBLITH BBITTIOJIHEHBI IpeodpazoBanus VRT (Buzyanusarnus oobema) 1 MPR-pekoHCcTpyKITHHT
(MHOTOIUIaHApHOE TIepeOpMaTUPOBAHKE) B TPEXIIOCKOCTHOM CHUCTEME (AKCHAJIbHOM, CaruTTalb-
HOW M KopoHalbHOI). M3mepenune obmeit annasl BCA ObLIO OCTUTHYTO MyTeM YCTaHOBKH Ha-
YaJbHOH TOYKHM B MecTe Oudypkauuu oOIeld COHHON apTepun U KOHEYHOH TOYKHM B MECTE HavaJa
cpenHeil Mo3roBoit aprepun. 3axkarouenue. Ha ocHoBaHUHU onpeneneHus: N30bITOYHOTO yIJIUHEHUS
BCA nporuo3upoBaiu npeamnojaraeMyo peKoHCTpyKLnio n3BUTocTH CA (CTeneHs peapeccanuu u
ypoBeHb TpaHcno3uiuu BCA). [TapameTpsl cyIiecTBEHHO TOMOIHAT MPEoNepallHOHHOE IJIAHUPO-
BaHHME METOJa PEKOHCTPYKIUH, IO3BOJAT OLIGHUTHh U COOTHECTH 00beM (IInHY) BeineieHus CA, B
TOM 4YHCJIE U IIPOKCUMaJIBHO HeoOxoaumyto rpaHuy OCA, 4To MOJIOKUTEIBHO MOKET COKPAaTUTh
BpeMs nepexatust CA Bo BpeMs peKOHCTPYKITUU U TPOJOIKUTEIBHOCTh BMEIIATEIbCTBRA.

KJIOYEBBIE CJIOBA: naTonorudyeckue WU3BUTOCTH COHHBIX apTEpUidl, ONTUMAaJIbHbBIE METOJbI
PEKOHCTPYKIINH, UIIEMUYECKUH HHCYIIBT.
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CAROTID ARTERY AT ITS PATHOLOGICAL TORTUOSITY. DETERMINATION
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ABSTRACT: Background. Pathological tortuosities of internal carotid arteries are the second
most frequent among all causes of cerebrovascular diseases and are a significant medical and social
problem. The study of internal carotid artery anomaly, its role and place in the development of acute
and chronic cerebral circulatory disorders, and the development of optimal treatment methods is
an urgent problem of vascular surgery requiring scientific resolution. Material and methods. A
clinical observation is presented: we give calculations and reconstruction variant for pathological
lengthening of the internal carotid artery. Patient S., 57 years old, was admitted on emergency
indications with clinical picture of acute cerebral circulation disorder (ACCD) in the left SMA
basin in June 2021. She complained of dizziness when changing body position, which she had
been experiencing for 5 months prior to hospitalisation. Study results. Ultrasound duplex scanning
(USDS) of the brachiocephalic arteries (BCA) revealed pathological deformations of the internal
carotid arteries: bilateral haemodynamically significant pathological deformations of the internal
carotid arteries were detected (on the right — coiling of the Clc segment of the BCA, on the left there
was a combination of C-shaped tortuosity of the Clc segment and distal coiling of the Cld segment
according to the A. Boutillier classification). Boutillier). Based on the original images, VRT (volume
visualisation) and MPR reconstructions (multiplanar reformatting) were performed in a three-plane
system (axial, sagittal and coronal). Measurement of the total length of the VCA was achieved by
placing the start point at the common carotid artery bifurcation site and the end point at the origin
of the middle cerebral artery. Conclusion. Based on the definition of excess VCA elongation, the
anticipated reconstruction of SA tortuosity (degree of redress and level of VCA transposition) was
predicted. The parameters will essentially supplement the preoperative planning of the reconstruction
method, will allow to estimate and correlate the volume (length) of the SA allocation, including the
proximal necessary border of the OSA, which can positively reduce the time of the SA transposition
during the reconstruction and the duration of the intervention.

KEY WORDS: pathological tortuosity of carotid arteries, optimal reconstruction methods,
ischaemic stroke.

BBEJEHUE SIBJIAETCS. OCHOBHOM TNPUYMUHOW HIIEMUYECKOTO
OCTPOr0 HAapyLIEHUs MO3TOBOTO KPOBOCHAOKe-

ATEpOCKIIEpOTUYECKOE TOPAKEHHE OKCTpa-  Hus BO Bee mupe [1]. [latonornyeckue u3BUTOCTH
KPaHMAIBHOTO CerMeHTa COHHBbIX aprepuil (CA)  BHYTPEHHMX COHHBIX apTEPHN 3aHUMAKOT BTOPOE
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MECTO I10 YacTOTe CpPeAy BCeX MPUYHH Iepedpo-
BacCKYJISIPHBIX 3200JIeBaHUI U SBISIFOTCS 3HAYUMOM
MEIINKO-COIMaabHON Tpobiemoit [2, 3]. 3Hanme
MOP(OMETPUUECKUX OCOOCHHOCTEH BHYTpPEHHEU
connoii aprepuu (BCA) oka3piBaeT BaXHOE BIIH-
SIHUE Ha ONpENEJCHUE XUPYPrUUECKUX METOHOB
JICUEHUS B CEPJCYHO-COCYIUCTON XUpypruu [4].

N3yyenue aHoManuu BHYTPEHHEH COHHOU apTe-
puH, €€ pOJIu U MECTa B Pa3BUTUU OCTPBIX U XPOHU-
YeCKUX HapyIIeHUIl MO3TOBOTO KpPOBOOOpAIIEHHS,
pa3paboTka ONTHUMAaTbHBIX METOIOB JICUCHHUS SIBIIS-
eTCsl aKTyaJIbHOW MPOOIeMON COCYIUCTOW XUpyp-
rud, TpeOyrolel HaydyHoro paspeuieHus. B Hacrto-
s[Iee BpeMsl CyIIECTBYeT MHOKECTBO Pa3JIMYHbIX
METOIMK XUPYPru4eCcKOr KOppEeKIMU TaHHOW maro-
noruu. [lepBbIMU, MO AUTEPATyPHBIM JaHHBIM, XU-
pyprudeckyro koppekuuto IT1 ycnemHo BbIIOIHA-
mu B 1959 romy Quattelbaum, Upson and Kistin [5].

Cpenu MEeTOI0B XHUPYPTUUYECKOTO JIEYEHHS Ta-
TONIOTHYECKHUX AedopMaluii BHYyTPEHHUX COHHBIX
apTepuii HauboJblIee pacnpoCTpaHeHHUE MOTyYH-
TU: pe3eknmsl maronorndeckoir u3Buroctn BCA ¢
AHACTOMO30M «KOHEI[ B KOHEI», pe3eKIus aedop-
mamun BCA ¢ mpoTe3upoBaHHEM, PE3CKIHS W3-
BuTOCTH BCA C HU3BENEHHEM B «CTApOE» YCThE
u penpeccanuss BCA ¢ tpancno3unueii u popmu-
poBaHUEM «HOBOTO» ycThsl. Kaxplil U3 MeTon0B
MMEEeT CBOM MPEUMYIIECTBA U HEJOCTATKHU.

10.B. Poxgun [6], mpoBOIS THCTOIOTHYCCKUIN
aHaJlu3 CTPOCHUS CTCHKU apTepPUH IIPU €€ U3BUTO-

CTH W MaTeMaTHYECKOE MOJICIUPOBAaHUE HapyIle-
HUS KPOBOOOPAIIEHHUS MTPH IMaTOIOTUIECKON U3BU-
toctu BCA, cnenan BeIBOABI 0 Oojiee Oe30macHo
permtantaruu BCA B OCA, mociie pacrpaBieHHs
M3BUTOCTH 0€3 MPEIIIeCTBYIONICH e¢ PE3eKINH, C
(hopMupoBanremM HOBOrO ycThsi. Ha mpumepe Ha-
[IeT0 KIIMHWYECKOTO HAOIIOACHHS MTPUBOIUM pac-
YEThl U BAPUAHT PEKOHCTPYKIHUH IIPH ITaTOJIOrnYe-
CKOM YJIMHEHUM BHYTPEHHEH COHHOM apTepuu

KIMHWYECKOE HAB(THOQEHUE

[ManuenTka C., 57 net, mocTynuia B oTIele-
HHE HEBPOJOTHHU MO DKCTPEHHBIM ITOKa3aHUSAM
C KIMHUYECKOW KapTHHOW OCTPOTO HapyIICHHS
Mo03roBoro kpooobpaienus (OMHK) B Gacceti-
He nesoit CMA B mione 2021 roma. IlpeansaBis-
Ja ’)Kalo0bl Ha TOJIOBOKPYKCHUS MPHU U3MEHEHUU
TOJIOXKEHUSI Tela, KOTOphle OTMeJaia B TEUCHHUE
5 wMecsaneB o rocrnutanu3anuu. [lpw BBITON-
HEHMH YIbTPa3BYKOBOI'O MJYIJIEKCHOTO CKaHU-
poBanus (Y3JC) OpaxwmonedanbHbIX apTepuid
(BIIA) BBISIBICHBI MMAaTOJIOTUYECKUE JehOpPMAIITU
BCA.

[lanmeHTKa KOHCYJABTHpPOBaHA COCYAUCTHIM
XUPYPrOM, PEKOMEHJIOBAaHO [UIsI BEepUPUKAIIH
nopaxenust BoinonHeHue KT-Ar BIIA B skcTpa-
Y MHTpaKpaHHalbHBIX oTAenax. [lo pesymbsraram
KT-Ar (puc. 1) BeIABIICHBI OmiaTepaibHBIC Te-
MOAMHAMUYECKU 3HAYUMBbIC MATOJOTHYECKUE Je-

A/A b/B

B/C

Puc. 1. KT-anruorpadus GpaxuonedansHeix aprepuii (3D-penaepunr). CTpeaxkaMu OTMEUEHBI MaTOJIOTHYECKUE AePOpMaIlui
skcTpakpanuainbHoro cermenTa BCA (A, b). Ha akcnansHOM cpese (B) mokaszaH cenTaibHbIN CTEHO3 B IETACBOH nedop-

Manuu (0OTMEYeH YEPHOH CTPEITKO)

Fig 1.

CT-angiography of brachiocephalic arteries (3D-rendering). The arrows indicate pathological deformations of the

extracranial segment of the VCA (A, B). The axial slice (C) shows septal stenosis in the loop deformity (marked with a

black arrow)
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B/C

Puc. 2. {anubie KT-auruorpaduu BIA (VRT u MPR-pekoncTpykunn) no onepauun (A) u nocne onepauuu (b, B) ¢ ykazanu-
€M JIeIbThl U3BUTOCTH U CTEIICHH TPaHCIO3UIMU mpasoii BCA

Fig. 2. BCA CT-angiography data (VRT and MPR reconstruction) preoperatively (A) and postoperatively (B, C) with indication
of tortuosity delta and degree of right VCA transposition

& 4

A/A B/B

B/C

Puc. 3. KT-auruorpadus BLIA (VRT u MPR-pekoncTpykuun) 1o onepaunu (A) u nocie onepanuu (b, B) ¢ ykasanuem nenbrs
H3BUTOCTH U CTENEHH TpaHcno3uuuu aesoit BCA

Fig. 3. CT-angiography of BCA (VRT and MPR-reconstructions) preoperatively (A) and postoperatively (B, C) with indication
of tortuosity delta and degree of transposition of the left VCA

(dopmanmu BHYTPEHHUX COHHBIX apTepuid (cmpa-
Ba — koumuHT Clc cermenta BCA, cieBa ompe-
nensnock coueranne C-obpasnoit uzsuroctu Clc
cerMeHTa W aucraibHbli kovauHr Cld cermenra
o knaccudpukanuu A. bytumnse) [7].

Ha ocHOBe MCXOMHBIX N300paKEHHH ObLIH BbI-
noHeHsl TipeoOpazoBanus VRT (Busyanmuzamus
o0bema) u MPR-pekoHCTpyKIIMH (MHOTOTLIIaHAD-
HOe mepedopMaTHPOBAHNE) B TPEXILIIOCKOCTHOM

cucreMe (aKCHalbHOW, CaruTTAJIBHOH H KOpO-
HapHOM). M3mepenne obmieit nmasl BCA 65110
JOCTUTHYTO ITyTEM yCTaHOBKM HAYaJIbHOW TOYKH
B MecTe Oudypkanuu oOmeid COHHON apTepuu u
KOHEYHOU TOYKM B MECTE Hadajua CpeJHeil Mo3ro-
Boii aptepuu. [Ipu onpeseieHUuH 1eIbThl U3BUTO-
ctu BCA ucnons3oBanu pexxum peaaepunra MIP
B MPR-pexoncrpykuusix. O0paboTka U mocro-
OpaboTka U300pakeHU I MPOBOIMUINCH Ha CIICIHU-
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anpHOM paboueir cranunmm RadiAnt DICOM
Viewer.

IIpu omenke mpaBoit BCA nenbra M3BHTOCTH
cocraBuia 2,94 cm (puc. 2). IlaunenTke nepBbIM
9TanoM BBITIOJIHEHA peApeccanysi NpaBod BHY-
TPEHHEW COHHOU apTepuu ¢ TPAHCIO3ULUEH B HO-
Boe yctbe. [Ipu konTponsHoit KT-Ar BI[A onene-
Ha creneHb peapeccauun BCA u ee koppensiuus ¢
JIebTON U3BUTOCTH.

JIOIIOJTHUTENbHO IPU KOHTPOJIBHOM HCCIIEHO-
BaHWU OBbLT BBISBICH KUHKHHT jieBoii BCA B cer-
mente Clc, KOTOpBIN Ha paHHUX HMCCIEIOBAHMSIX
ObUI IIPEJCTaBJICH INIABHOM U3BUTOCTBIO. Y UHUTHI-
Bas nepeneceHHbli OHMK B anamHe3e B Oacceii-
He neBoit CMA, HecMOTps Ha codetanue aedop-
Maluil BBUAY KMHKMHTA U AUCTAJIBHOTO KOMJIMHTA
(HEemoCTMKUMOTO NIl PEKOHCTPYKTHUBHOW XHUPYP-
UH) U COXPaHSIOIIYIOCS OOIIEMO3rOBYIO HEBPO-
JIOTUYECKYIO CUMIITOMaTHKY, BTOPbIM 3TallOM BBI-
nonHeHa penpeccanus gesoil BCA. Jlo onepauuu
oueHeHa aensra aedopmanuu iesoit BCA u BbI-
MMOJTHEH KOHTPOJhL CTemeHu TpaHcmo3uimu BCA
[oCJIe OINEpaluy A BBIABICHHUS KOPPEISLIUH

(puc. 3).
ObCYXXIEHUE

IIpu penpeccantum BCA ¢ Tpancmosummeii B
HOBOE YCTbE Ba)KHOE 3HAUCHHE HMMEET CTCICHb
yumaenust BCA, T.x. JyinHa cocyia npu pacmipas-
JICHUH M3BUTOCTH HEIOCPEACTBEHHO BIUSCT Ha
MecTo (hopMUPOBaHUS aHACTOMO3A.

IIpu sTOM BCe Ooubliee YUCIO aBTOPOB MOI-
BEpraoT COMHEHUI0 nocrarouHocts Y3AC mpu
[JIAHUPOBAHUU XUPYpPrHUuecKkoro jedeHus. Kom-
MbIOTepHas ToMorpadusi ¢ BBEICHHEM KOHTpacTa
(anruorpadmueit) (KTAT) siBasieTcst BBICOKOMH(OP-
MaTHBHBIM METOAOM HU3y4EHHUS COCTOSHUS COHHBIX
aprepuii [8] ¢ BO3MOXHOCTBIO IOTY4YEeHHS H300pa-
keHnust BIJA Ha BceM TPOTSDKCHUH M JICTaIbHOM
OIICHKH U3MEHeHul [9].

Cy1ecTByeT MHOXKECTBO HCCIIEIOBAHUN COCTO-
sstHust BCA ¢ Touku 3penus ee auamerpa [10—-13],
4acTO CO 3HAYUTENbHO OTJIMYAIOUIUMUCS Pe3yJib-
TaTaMM M3-3a Pa3JIUYHbIX METOAOB HCCIIENOBAHUS,
HO TaKXe ¥ U3-32 BBIOPaHHOTO 11eJIEBOTO MECTa U3~
MepeHMs. BeTpedaroTest ucciaenoBaHus ¢ OLEHKON
VIJIMHEHHUs 3KCTpakpaHuanbHoro cermenra BCA
U OmpeseseHueM HHJeKca U3BUTOCTH. MHaexcom
U3BUTOCTH OIPENEISIIOT TSKECTh H3BUTOCTH H
oueHuBalOT mo Qopmyne [(dhakruueckas niauHA/
npsimonuHerHas mHa — 1) - 100] 1 ucmons3yoT
IUTS BBISIBJICHUS KOPPEISLUN MEXIY U3BUTOCTIMH
COCyZIOB U ApyrumHu 3aboneBanusmu [14-16]. Ho
HU B OJJHOM HCCJICIOBaHUH HE OLICHUBAJIACh IIPaK-
TUYeCKasg 3HaYMMOCTb ISl COCYAMCTOTO XHpypra

MOP(}OJIOTHYECKUX U3MEHEHUH COCYyJla U BIUSHHUE
9TUX YTOYHEHUH Ha XUPYPTUUYECKYIO TAKTHKY.

SAK/TIOYEHNE

Ha MCKT MbI oneHuBamm TpPaeKTOPHUIO JKC-
TpakpanuaibHoro cermenra BCA myrem usme-
peHust AnuHBL (B MMJUIMMETpPAax), AEIbTYy H3BU-
TOCTH (OTpesenseTcss Kak KpaTdaiIiee BO3MOXK-
HOC PacCTOSHHE OT OMdypKaruyd IO OCHOBAHMI
yepena, BblYTeHHOE u3 anuHbl BCA). ®opmyna:
(hakTHUeckass IIMHA SKCTPAaKpaHWAJIBHOM YacTH
BCA — npsMonuHeiiHas IiauHa = JejbTa U3BU-
tTocTu. Ha ocHOBaHMM onpe/esieHus] N30bITOYHOTO
yaauHeHust BCA Mbl IpOrHO3UPOBAIN MPEAIoia-
racMyIo peKoHCTPYKIHIo n3BUTOCTH CA (CcTeneHb
penpeccanmi ¥ ypoBeHb TpaHcmo3unuu BCA).
[TonoGHbIe mapamMeTphl CYIIECTBEHHO IOMOJIHST
MpeonepanoHHoe TUIaHWPOBaHUE METo/a pe-
KOHCTPYKLIHHU, HO3BOJIAT 3apaHee OLEHUTh U CO-
oTHecTH o0BbeM (mnHYy) BbaeneHus CA, B Tom
YHCle U NMPOKCHMAJIbHO HEOOXOOUMYIO TPaHUILY
OCA, 4TO NOJOKUTEIBHO MOYKET COKPATUTh Bpe-
Ma nepexkatusi CA BO BpeMs PEKOHCTPYKIHH U
MPOAOJIKUTEILHOCTD BCETO XUPYPTUUECKOrO BMe-
LI1aTeIbCTBA.

10NOJIAHUTE/IbHAAA UH®OPMALINA

Bkaan aBtopoB. Bce aBTOphl BHEcnu cyiie-
CTBEHHBIM BKJIaJ] B pa3pabOTKy KOHIEMIINH, TPO-
BEJIEHUE MCCIIEJIOBAaHUS M IIOATOTOBKY CTaTbH,
MPOYTIN U OMOOpwIIN (PUHATBEHYIO BEPCHIO Tepen
nmyOnuKkanuen.

Kon(aukT uHTEpecoB. ABTOPHI AEKIAPUPYIOT
OTCYTCTBHE SBHBIX W TMOTECHIIMAIBHBIX KOH(IHK-
TOB UHTEPECOB, CBA3aHHBIX C ITyONMKalnuel HacTo-
SILIEeH CTaThU.

HUcrounnk ¢uHaHcupoBaHusi. ABTOpPHI 3a-
SBJISIIOT 00 OTCYTCTBHHW BHEITHETO (DMHAHCHPOBA-
HUSI IPU IPOBEACHUU UCCIIETOBAHUS.

NudopmupoBanHoe corjacue Ha my0Jan-
KAUUI0. ABTOpBI MOJYyYMJIA MHUCHBMEHHOE COIJa-
cHe TalMeHTa Ha NyONUKAUI0 MEIULIUHCKUX
JTAHHBIX.

ADDITIONAL INFORMATION

Author contribution. Thereby, all authors
made a substantial contribution to the conception
of the study, acquisition, analysis, interpretation of
data for the work, drafting and revising the article,
final approval of the version to be published and
agree to be accountable for all aspects of the study.

Competing interests. The authors declare that
they have no competing interests.

MEQWLWUHA: TEOPUA W NMPAKTHKA

TOM 8  CIELBBINYCK

2023 ISSN 2658-4190



OPUTMHAJILHBIE CTATbU

17

Funding source. This study was not supported

by any external sources of funding.

Consent for publication. Written consent was

obtained from the patient for publication of relevant
medical information within the manuscript.

JIUTEPATYPA

10.

11.

12.

Jlesun O.C., Yconsuesa H.U., Iynapesa M.U. IlocTun-
CYJIbTHBIC KOTHUTHBHBIC HAPYLICHHS | MEXAaHHU3MbI pa3-
BUTHUS U MOAXO/BI K JieueHuto // JKypHan HeBpOIOruu u
ncuxuatpuu uM. C.C. Kopcakosa. 2009. (7). C. 36-42.
Ioiixer A.H., Xopes H.I., Kynuxos B.II. Ilatonoruue-
CKasi U3BUTOCTb BHYTPCHHEH COHHOM apTepUM U €€ XUu-
pyprudeckoe nedenue // [IpodiaeMbl KTHHIYECKON METH-
muHbl. 2005; Ne 1. C. 80-90.

[oxposckuit A.B., benospues [1.®@., Ansipxaes 3.A.,
Tumuna W.E., Jlocuk M.A. OtnaneHHble pe3yiabTaThl
PEKOHCTPYKTUBHBIX ONepanuil pu MaToJ0THYECKON ae-
(opManyu BHYTpEeHHEH COHHOM aprepuul // AHTHOIOTHS
u cocyaucras xupyprus. 2012; 18 (1) Crp. 92-104.

Baz R.A. u ap. Morphometry of the entire internal ca-
rotid artery on ct angiography // Medicina (Lithuania).
2021. Ne 8 (57).

Oliviero U. et al. Prospective evaluation of hypertensive
patients with carotid kinking and coiling: An ultraso-
nographic 7-year study // Angiology. 2003. Ne 2 (54).
P. 169-175.

Poxna 10.B. HccnenoBanue mMOTOKOB KPOBH IPH IATO-
JIOTHYECKOH S-00pa3HOil U3BUTOCTH COHHBIX apTepHit //
MexayHaponHbBIi HEBpoJOTHYEeCKUi skypHai 2006.
Ne 8 (4). C. 1-8.

Bouthillier A., Loveren H.R. Van, Keller J.T. Segments
of the internal carotid artery: A new classification // Neu-
rosurgery. 1996. Ne 3 (38). P. 425-433.

Jauch E. C. u np. Guidelines for the early management
of patients with acute ischemic stroke: A guideline for
healthcare professionals from the American Heart As-
sociation/American Stroke Association // Stroke. 2013.
No 3 (44). P. 870-947.

Gladstone D.J. et al. Management and outcomes of tran-
sient ischemic attacks in Ontario // Cmaj. 2004. Ne 7
(170). P. 1099-1104.

Wollschlaeger P.B., Wollschlaecger G. Anterior cere-
bral-internal carotid artery and middle cerebral-internal
carotid artery ratios // Acta Radiol. Diagn. 1966; Ne 5.
P. 615-620.

Spanos K., Petrocheilou G., Karathanos C., Labropoulos
N., Mikhailidis D., Giannoukas A. Carotid Bifurcation
Geometry and Atherosclerosis // Angiology. 2017;68.
P 757-764.

Krejza J., Arkuszewski M., Kasner S.E., Weigele J.,
Ustymowicz A., Hurst R.W., Cucchiara B.L., Messe S.R.
Carotid artery diameter in men and women and the rela-
tion to body and neck size // Stroke. 2006;37. P. 1103—
1105.

13.

14.

16.

Limbu Y.R., Gurung G., Malla R., Rajbhandari R., Reg-
mi S.R. Assessment of carotid artery dimensions by ul-
trasound in non-smoker healthy adults of both sexes. Ne-
pal Med. Coll. J. 2006;8. P. 200-203.

Chen Y.C. et al. Correlation Between Internal Carotid
Artery Tortuosity and Imaging of Cerebral Small Vessel
Disease // Frontiers in Neurology. 2020. Ne October (11).
P. 1-7.

Spinardi L. et al. Intracranial arterial tortuosity in Mar-
fan syndrome and loeys-dietz syndrome: Tortuosity in-
dex evaluation is useful in the differential diagnosis //
American Journal of Neuroradiology. 2020. Ne 10 (41).
P. 1916-1922.

Wang H.F. et al. Extracranial internal carotid artery tor-
tuosity and body mass index // Frontiers in Neurology.
2017. Ne SEP (8). P. 508.

REFERENCES

10.

Levin O.S., Usoltseva N.I., Dudareva M.I. Post-stroke
cognitive impairment: mechanisms of development
and approaches to treatment // Journal of Neurology
and Psychiatry. S.S. Korsakov. 2009. (7). P. 36-42. (in
Russian)

Shoikhet Y.N., Horev N.G., Kulikov V.P. Pathological
tortuosity of the internal carotid artery and its surgical
treatment // Problems of clinical medicine. 2005; Nel.
P. 80-90. (in Russian)

Pokrovsky A.V., Beloyartsev D.F., Adyrkhaev Z.A.,
Timina L.E., Losik I.A. Long-term results of reconstruc-
tive surgeries for pathological deformity of the internal
carotid artery // Angiology and Vascular Surgery. 2012;
18 (1). P. 92-104. (in Russian)

Baz R.A. et al. Morphometry of the entire internal ca-
rotid artery on ct angiography // Medicina (Lithuania).
2021. Ne 8 (57).

Oliviero U. et al. Prospective evaluation of hypertensive
patients with carotid kinking and coiling: An ultraso-
nographic 7-year study // Angiology. 2003. No 2 (54).
P. 169-175.

Rodin Yu.V. Study of blood flow in pathological
S-shaped tortuosity of carotid arteries // International
Neurological Journal. 2006. Ne 8 (4). P. 1-8. (in Russian)
Bouthillier A., Loveren H.R. Van, Keller J.T. Segments
of the internal carotid artery: A new classification // Neu-
rosurgery. 1996. Ne 3 (38). P. 425-433.

Jauch E.C. et al. Guidelines for the early management
of patients with acute ischemic stroke: A guideline for
healthcare professionals from the American Heart As-
sociation/American Stroke Association // Stroke. 2013.
Ne 3 (44). P. 870-947.

Gladstone D. J. et al. Management and outcomes of
transient ischemic attacks in Ontario // Cmaj. 2004. Ne 7
(170). P. 1099-1104.

Wollschlaeger P.B., Wollschlaeger G. Anterior cere-
bral-internal carotid artery and middle cerebral-internal

MEDICINE: THEORY AND PRACTICE

VOLUME 8 SUPPLEMENT

2023 eISSN 2658-4204



18

ORIGINAL PAPERS

11.

12.

13.

carotid artery ratios // Acta Radiol. Diagn. 1966; Ne 5.
P. 615-620.

Spanos K., Petrocheilou G., Karathanos C., Labropou-
los N., Mikhailidis D., Giannoukas A. Carotid Bi-
furcation Geometry and Atherosclerosis // Angiolo-
gy. 2017;68. P. 757-764.

Krejza J., Arkuszewski M., Kasner S.E., Weigele J.,
Ustymowicz A., Hurst R.W., Cucchiara B.L., Messe S.R.
Carotid artery diameter in men and women and the rela-
tion to body and neck size // Stroke. 2006;37. P. 1103—
1105.

Limbu Y.R., Gurung G., Malla R., Rajbhandari R., Reg-
mi S.R. Assessment of carotid artery dimensions by ul-

14.

15.

16.

trasound in non-smoker healthy adults of both sexes. Ne-
pal Med. Coll. J. 2006;8. P. 200-203.

Chen Y.C. et al. Correlation Between Internal Carotid Artery
Tortuosity and Imaging of Cerebral Small Vessel Disease //
Frontiers in Neurology. 2020. Ne October (11). P. 1-7.
Spinardi L. et al. Intracranial arterial tortuosity in Mar-
fan syndrome and loeys-dietz syndrome: Tortuosity in-
dex evaluation is useful in the differential diagnosis //
American Journal of Neuroradiology. 2020. Ne 10 (41).
P. 1916-1922.

Wang H.F. et al. Extracranial internal carotid artery tor-
tuosity and body mass index // Frontiers in Neurology.
2017. Ne SEP (8). P. 508.

MEQWLWUHA: TEOPUA W NMPAKTHKA

TOM 8  CIELBBINYCK

2023 ISSN 2658-4190



