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AKTyanbHOCTb. CTeHO3bl BpaxuouedanbHbix aptepuii (BLLA) AaBASIOTCA OAHON M3 1aBHbIX MPUUYMH ULIEMUYECKUX HAPYLLUEHWUIA
MO3roBOro KpoBoob6patueHus. C KOHLA NPOLUIOTro BEKa U MO HACTOALLEE BPEMA XMPYPrUYECKas PEBACKYAAPU3aLMA FONOBHOTO
MO3ra Npu CTEHO-OKKI03MPYOLWNX NopaxeHuax BLLA NpoyYHo 3aHMMaeT Bedyluee MecTo B NpoduaaKkTUKe OCTPbIX HapyLIeHWit
MO3roBOr0 KPOBOOBPALLEHMSA, MPU STOM OCHOBHbIM METOLOM XMPYPTUYECKON PeBaCcKyNApU3aLLMM NPOAO/KAET OCTABATLCA Ka-
poTtuaHas aHgapTepakTomus (KDAJ). B pesynbraTte XpoHUYECKOM runonepdysmm MosKeT HapyLwaTbCa ayToperyasaums Mo3roBoro
KPOBOTOKA CO CTOMKMM pacLUMpPeHUEM KanWANAPOB, YTO NPU XMPYPTUYECKMX BMELIATENBCTBAX CNOCOBCTBYET Pa3BUTUIO rUMNep-
nepdy3nMoHHOro cMHApoma.

Lienb — KONMYECTBEHHAA OLLEHKA HapyLIeHWUA Nepdy3nm TKaHW rON0BHOTO MO3ra B 3aBUCMMOCTM OT BapUAHTOB NopaskeHUsa b6pa-
xvouedanbHbIX COCYA0B A0 U NOC/IE PEKOHCTPYKTUBHOIO ONepaTUBHOIO JIeYeHUA, @ TaKKe BbliABEHWE BO3MOMKHbIX NPeAnochl-
/0K pa3suTuA runepnepdy3MoHHOro CUHAPOMA NPW NPeAONePALLUOHHON MYALTUCNINPAZIbHON KOMMbIOTEPHO-TOMOTpadryecKom
(MCKT) nepdysumn.

Martepuan u merogpl. [poaHann3MpoBaHbl pe3yabTathl 06CNe40BaHUA U NeYeHna 65 naumeHTos B Bo3pacTte 64,2+5,0 roga ¢
XPOHWUYECKON COCYAUCTO-MO3rOBON HEAO0CTaTOMHOCTbIO 4-M CTagUU U FreMOAMHAMUYECKM 3HAYMMbIM NOPAXKEHNeM BHYTPEeH-
HWX COHHbIX apTEPUIA, KOTOPbIM MaaHMpPoBanock nposegeHne KA. Bcem nauveHtam 6biamn BbinosHeHbl MCKT-aHrnorpadus
1M MCKT-nepdy3uns ronoBHOro mosra B npej- U paHHemM nocsieonepaloHHOM nepuose.

OCHOBHble pe3ynbraTbl. Y 60/bLUIMHCTBA NALMEHTOB B NPEAONEePaLMOHHOM NEPUOAE OTMEYANOCh YMEHbLUEHWE NOKasaTenemn
nepdy3nm Ha cTopoHe GO/bLLIErO MOPaXKeHUsA, cpeaHUin AedULMT KPOBOTOKA BapbupoBaa oT 12 ao 15% (B cpeaHem ynyyiie-
HWEe KPOBOTOKA Ha CTOPOHE OMNEPATMBHONO BMELLATENbCTBA COCTAaBMIO OKOMO 12%, Haunydwume pesynstatbl 6biiv OTMEYEHbI
Y NaLMEHTOB C ABYCTOPOHHMUM CTEHO30M BHYTPEHHUX COHHbIX apTepuii (BCA)). B ogHOM HabaoaeHUM Npu KPUTUHECKOM OAHO-
CTOPOHHeM cTeHo3e BCA B npeaonepauyoHHOM nepuoge no gaHHbim MCKT-nepdysun 6biamn caenaHbl BbIBOAbI O HApyLIEHUN
ayToOperyauMm MesKUX apTepuanbHbIX COCYA0B NMOPaXKEHHOTO MONYLWAPUA C UX CTOMKMM pacluMpeHmem (y naumMeHTa MMescs Bbl-
COKMWI PUCK pa3BUTUA runepnepdy3MOHHOTo cMHAPOMa). Ha BTOpbIE CyTKM NOCNEONEPALMOHHOTO MEPUOAA Y NALMEHTA Pa3BUCA
runepnepdy3MoHHbIA CUHAPOM, KOTOPbIN Bbia YCNELWHO KyNMpPoBaH rMNOTEeH3MBHOWN Tepanue.

3akntoueHune. KA cnocobCTBYET y/yyLEHMIO KPOBOTOKA Y HO/IbHbIX, MEPEHECLUNX ULLEMUYECKUIA MHCYALT, MPU 3TOM AaHHbIE
nepdysnoHHo MCKT no3BonatoT BbIABAATL NALMEHTOB C BbICOKMM PUCKOM runepnepdy3noHHOro CMHAPOMA B nocsieonepawy-
OHHOM nepuoge.

Kniouesble cnoBa: 6paxvouedasibHble apTepum, XpOHUYECKan Uemms ronosHoro mosra, MCKT-nepdysus, cMHAPOM runepnep-
dy3umn, KapoTUAHAA S3HAAPTEPIKTOMMSA.
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Background: Stenoses of the brachiocephalic arteries (BCA) are ones of the main causes of ischemic defects of cerebral
circulation. From the end of the former century to the current time, the surgical cerebral revascularization in steno-occlusive
BCA disturbances occupies the topical place in prevention of acute brain circulation defects. Carotid endarterectomy (CEAE)
remains till now a basic method of surgical revascularization. As a result of chronic hypoperfusion, autoregulation of the cerebral
circulation can be disturbed with a persistent capillary dilatation which enables development of hyperperfusion syndrome after
surgical intervention.

Aim: A quantitative assessment of the cerebral tissue perfusion disturbances depending on the variants of the brachiocephalic
vessels lesions before and after surgical reconstructions as well as revealing possible prerequisites for hyperperfusion syndrome
development during preoperative multislice computed tomography (MSCT) perfusion.
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Materials and methods: The results of examination and treatment of 65 patients (mean age 64.2+5.0 years) with chronic
cerebrovascular IV stage insufficiency were analyzed as well as the hemodynamically significant lesion of the inner carotid arteries.
CEAE was planned for all patients. All patients underwent cerebral MSCT angiography and MSCT perfusion in preoperative and
early postoperative periods.

Results: The majority of patients in preoperative period showed decrease of perfusion parameters at the side of the most ex-
pressed defects. The mean circulation deficiency varied from 12 to 15%. Improvement of circulation at the side of surgical inter-
vention formed, on the average, about 12%. The best outcome was noted in patients with bilateral stenoses of the inner carotid
arteries (ICA). In one case, in critical unilateral ICA stenosis in preoperative period, MSCT perfusion demonstrated persisting
dilatation of the small cerebral arteries of the disturbed hemisphere which led to autoregulation defects of these arteries with
a high risk of hyperperfusion syndrome development. On the second day of the postoperative period, the said hyperperfusion
syndrome developed but was successfully arrested using hypotensive therapy.

Conclusion: CEAE provides circulation improvement in patients with ischemic stroke. MSCT perfusion favors circulation improve-
ment in ischemic stroke patients. MSCT perfusion allows revealing patients with high risk of hyperperfusion syndrome develop-
ment in postoperative period.

Key words: brachiocephalic arteries, chronic cerebral ischemia, MSCT perfusion, hyperperfusion syndrome, carotid endarterectomy.

BBEOEHUE

OcTpble HapyLeHWsa MO3roBoro KpoBoobpalleHus
(OHMK) sBnsAlTCA OAHOW M3 BaXKHEWMLIUX MeaMKO-
coumanbHbIX Npobaem coBpemeHHoro obuectsa [1, 2].
Tak, B MUpe KaxKAbliA rof, perncTpupyerca He meHee
15 M/IH MIHCYNBTOB, NPU STOM UHCYLT 3aHMMAaET BTOPOe
MECTO B MMpPE B CTPYKTYPE NPUYMH CMEPTHOCTM Hacesne-
HUA. B Poccuun e KonnyecTBo HOBbIX MHCY/ILTOB B rOf,
pocturaeT 6onee 450 TbiC., U OH NPOYHO 3aHMMAET Nep-
BOE MECTO B KQYecTBe NPUYMHbI MHBaAUAM3aL MM Hace-
nenHunsn Poccuiickon ®Penepaumn [1, 3, 4].

Mo paHHbIM pasHbix aBTopos, A0 80% BCex WH-
CY/IbTOB COCTaB/AKOT UHCY/bTbl ULLEMUYECKOTO XapaK-
Tepa, npu aTom 6onee 90% ULLEMNYECKUX UHCYNLTOB
M TPaAH3UTOPHbIX MWemMnyecknx atak (TUA) ceasaHbl
C OCNOMKHEHUAMM 3IMBONNYECKOro XapaKkTepa U3 6aa-
LIEK, JIOKaIM3YHOLLMXCA B IKCTPAKPAHMAIbHbIX OTAeNax
6paxuouedanbHbix aptepuit (BLUA). OgHako TonbKo
15% 60nbHbIX, NEepeHecNX UHCYNbT, UMENN B aHaM-
He3e HeBPOIOTUYECKY0 CUMNTOMATUKY B Buae TUA [2,
3,4,5].

CteHo3bl BLLA aBnatTca 04HOM M3 rNaBHbIX NpU-
YMH ULIEMUYECKMX HAPYLIEHWA MO3rOBOrO KpOBO-
obpaLLeHus. Mo AaHHbIM MUPOBON UTepaTypbl, B 40-

60% 3TK CTEHO3bl CAYXKaT MPUYNHON ULLIEMUYECKOTO
NnoBpeXKAeHMUA TKaHW rosI0BHOro mosra [3, 4, 6].

C KOHL@ NpOL/IOro BeKa U Mo HacToslee Bpema
XMPYPruyeckas peBacKynapu3aLma rooBHOro Mos3ra
Npu CTEHO-OKKA3UPYOLWMX nopaxkeHusax bUA asna-
€TCsl OCHOBHbIM cnocobom npodunaktukm OHMK. Mpu
3TOM OCHOBHbIM METOAOM XMPYPrUyYecKon peBackyna-
pu3aLmn NPOAONKAET OCTaBaTbCA KAPOTUAHAA IHAAP-
TepakTomus (KDA3) [2].

Perynauma mo3roBoro KpoBOTOKA OCyLLECTBAAETCA
C U3MeHeHMem LepebpoBacKynApHOM Pe3nUCTUBHOCTHU.
Mpn cHUXKeHUM nepdy3MOHHOrO AaBAEHUA MO3TOBble
Kanuanapbl pacliMpAOTCA, NPU ero yBesMYeHun — cy-
YKAKOTCA, COXPaHAA MO3roBOM KPOBOTOK Ha MOCTOAHHOM
ypOBHe. B pe3ynbTate xpoHu4yeckom runonepdysmm mo-
YKET HapyLLATbCA ayTOperynsaLma MO3roBoro KpoBOTOKA
CO CTOMKMM paclIMpPEeHUEM KanWuanapoB, YTO MpU Xu-
pypruyecKkmMx BMeLLaTeIbCTBax MOMET MPUBECTU K pas-
BUTUIO runepnepdy3noHHoro cuHapoma [7, 8J.

[Ona obcnefoBaHUs TaKMX NaLMEHTOB MeTOAbl
YNbTPA3BYKOBOW ANArHOCTUKM ABAAKOTCA OCHOBHbIMM,
OZ,HAKO NOMIHOCTbIO ONpPeAeNnnTb MO3roBy reMmoguHa-
MWKY MO UX J@HHbIM HE NPEACTaBAAETCA BOSMOXKHbIM.
Hanbonee p[oCTynHOW METOAMKOM, MO3BOMAOLLEN
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OLLeHUTb COCTOAHWE MO3rOBOrO KPOBOTOKA, ABAAETCA
MyNbTUCMINPANbHAA KOMMbHOTEPHO-TOMOrpaduyeckasn
(MCKT) nepdysna, KoTopasa MOXKET MNPUMEHATbCA
B TOM YMCNe Yy NALMEHTOB C XPOHUYECKON ulemunen
rONI0BHOrO MO3ra.

MeTogmKa n3y4eHmna KpOBOTOKa C MOMOLLbIO METO-
03 AMHaMUYecKon nepdy3MoHHON KOMMbOTEPHOM To-
morpacdum bbina paspabortaHa B 1980 1. L. Axel. NocTo-
AHHOE COBEPLUEHCTBOBAHMWE TEXHONOTUIM CKAHUPOBaHMUA
1 06paboTkm nHopmaumm cnocobcTBOBANO €e WNPOo-
KOMy pacnpocTtpaHeHuto [6, 7]. HecmoTtpsa Ha 6onbluoe
KONMYECTBO NYy6/AMKALMIA, NMOCBALWEHHbIX Nepdy3noH-
Holt MCKT npu aTepocKNepoTUYECKMX MOPaXKEHUAX
BbLIA, B HacToALLEe BpemMA He CyLLecTByeT eaMHOro an-
ropMTMa OULEHKW MOKaslaTenen 3TOM MeTOAMKW, Mo-
CKOJIbKY MPM MaTematuyeckom obcuete monyyvaemble
abcontoTHble 3HayeHna MCKT-nepdysnm moryT Bapbu-
poBaTb Y KaXKAoro YenoBeKa. bonee goctoBepHbiM mMe-
TOOOM OLUEeHKM pgaHHbix MCKT-nepdysun asnsetca
CpaBHEHME OTHOCUTE/IbHbIX MOKa3aTesnen mexay co-
60M.

Llenb paboTbl — KOAMYECTBEHHAA OLEHKA HapyLle-
HUA nepdy3nm TKaHU rONIOBHOrO MO3ra B 3aBUCMMOCTH
OT BapMaHTOB MNopaxkeHus bpaxmnoredanbHbIX cocyos
[0 1 nocne peKoHCTPYKTUMBHOIO OMepaTUMBHOIO nevye-
HWA, a TaKXe BblABNEHME BO3MOXHbIX NPeAnoCbINOK
pa3BuTMA runepnepdy3MoHHOro CMHAPOMA Npu npea-
onepaumoHHo MCKT-nepoysun.

MATEPUAT U METOAbI

Ha 6a3e MOHUKW nm. M.®d. Bnagummnpckoro B nepuog,
€ 2012 no 2014 r. 66111 NPOaHaIM3MPOBaHbI pe3y/bTa-
Tbl 06CNefoBaHNA U neyeHus 65 nauMeHToB ¢ XPOHU-
YecKoM coCyAMCTO-MO3roBOM HEeAOCTAaTOYHOCTbIO 4-i1
CTaguu € reMOAMHAMMUYECKU 3HAUYMMbIM NOPAXKEHNEM
BHYTPEHHUX COHHbIX apTepuit (BCA) (No gaHHbIM y/ib-
TPa3BYKOBbIX METOA0B), KOTOPbIM NJIAHMPOBANOCH NPO-
BeseHne KIAI. MyKunH B uccnesoBaHum 6bi1o 80%,
eHWmH — 20%. Bcem naumeHTam 6biaM BbINOSHEHDI
MCKT-aHrmnorpapua n MCKT-nepdy3ns ronoBHoro mos-
ra B npea- U paHHeM NocaeonepaLmoHHOM nepuoae
(Ha 5-7-e cyTKM Nocne onepauun).

B xope vccnepoBaHWA MPOBOAWMIUCE BbIMUCAEHUA
noKasaTtesiel MO3roBOro KpOBOTOKA: 06BbEM MO3roBOro
KpoBOTOKa — CBV, cCKopocTb MO3roBoro KposoToKa — CBF,
cpefHee BpPeMA NMPOXOXKAEHUA KOHTPACTHOrO npenapa-
Ta — MTT, BpeMA [0 JOCTUKEHUA MaKCMMA/IbHON KOH-
LEeHTpaLMM KOHTpaAcTHoro npenapata — TTP. PaccumnTbl-
BaMCb KoadoduumeHT KpoBoToKa (KK) Kak oTHowweHue
CBF nopakeHHoro nonywapua K CBF koHTpanatepasnb-
HOM remumcoepsbl, a TakKe a4ePUUMT KPOBOTOKa Kak 1-KK.

Ob6cnefoBaHHblEe MALMEHTbl Bbliv pasgeneHbl Ha
TPW rpynnbl B 3aBUCMMOCTU OT BMAA noparkeHua BCA:
8 1-to rpynny Bowu 35 NauMeHToB ¢ OA4HOCTOPOHHMUM
nopaxeHnem BCA, Bo 2-t0 — 17 co cTteHo30M obeux
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BCA, B 3-t0o — 13 ¢ oKknto3umelt BCA ¢ oaHOM CTOPOHbI
M CTEHO30M KOHTpasaTepanbHon BCA.

PE3Y/IbTATbl U OBCYXKOEHUE

Y 60N1bLIMHCTBA NALMEHTOB B NpeAonepaulmoHHOM ne-
puoae OTMeYanocb ymeHblleHue nokasatenein CBF,
MTT u TTP Ha cTopoHe 60/blIero NopaxKeHus, cpea-
HUI geduuMT KpoBOTOKa coctasnsan ot 12 po 15%
(B cpepHem 14%) B KaXK4OM U3 Tpex rpynmn. YayyweHuve
KPOBOTOKa Ha CTOPOHE ONepaTMBHOIO BMeLIATeNbCTBa
cocTaBuno B cpegHem 12%; Haunydwme pesynbraThbl
(ynyyweHune KpoBOoTOKa Ha 17%) 6blav OTMeEYeHbI
Yy NAUMEHTOB 2-1 rpynnbl.

Mpw Hannumm covetaHHoro nopaxeHusa BCA u co-
cynoB BepTebpo-H6asunapHoro b6acceiHa (NaTb NaumeH-
TOB) AedUUMT KPOBOTOKA bbin Bbiwe cpeaHero (17%),
yAydleHne KPOBOTOKa TaK»Ke Oblao Bbllle cpesHero
3HauyeHuA n coctasnano 15%. OgHaKo CToNb BblparkeH-
Hoe yny4ylieHne Habaaanoch ToNbKO Y 6O/bHbIX, UMe-
FOLLIMX 3aMKHYTbI BUNU3NEB KPYT.

Bbin npoBeseH aHasM3 U3MEHEHWs KPOBOTOKA
B b6acceiHax nepeaHux (MMA), cpegHux (CMA) u 3a-
AHUX (3MA) mosroBbix apTepuit. Mpu 3Tom bonee yem
y 60% naumMeHTOB OTMEYaNocCh yayylleHne KpoBOTOKA
B bacceliHe CMA, BHe 3aBMCMMOCTM OT BUAA NOpaKe-
HuA BCA. bonee yem y 60% naumeHToB 1-i 1 2-i rpynn
6bIN10 BbIABAEHO Y/yylleHMe KpOoBOTOKa B bacceliHe
MMA. YnydweHune KpoBoToKa B baccenHe 3MA 6onee
yemM y 50% 60/1bHbIX OTMEYaNoch AuLWb B 3-1 rpynne,
B OCTa/IbHbIX yNy4yleHne B baccelriHe 3MA BbIsiBNEHO
Yy HeboNblWOoro yncna nauMeHToB. B oTaenbHyo He-
60/1bLWYt0 FPynny Mbl Bblgeanam Tpex 60abHbIxX (5% oT
06LLEro YMCNa), UMEIOLLMX NOPANKEHNE OLHOM U3 Cpea-
HUX MO3roBbIX apTepuit. Mocne onepaumn y HAX oTme-
Yasocb yNy4lleHne KPoBoToKa OT 5 Ao 17%, bonee BbI-
paxeHHoe B baccenHe CMA.

Y ogHoro 60/1bHOrO € KPUTUYECKUM OAHOCTOPOHHUM
cteHo3om BCA B npeponepalMoHHOM nepuoae B nopa-
YKeHHoW remucdepe Kpome cHuKeHna CBF, yBennueHua
MTT 1 TTP 6b11 OTMEYEH NPaKTUYECKM ABYKPaTHbI poCT
CBV, 4TO CBMAETENBLCTBOBA/IO O HAPYLUEHUM ayToperyns-
UMW apTepPUON U KanuanAapoB NOPaAXKEHHOro MosyLiapua
C UX CTOMKMM paclumpeHvem (y naumeHTa MMesca Bbico-
KW pUCK pa3BuUTUSA runepnepdy3MoHHOro CUHAPOMA).
Ha BTOpble cyTKM nocneonepaunmoHHOro nepmMoaa y na-
UMEHTa pPa3BUAUCHL BbIPAXKEHHble T0N0BHble 604K
Ha cTopoHe onepauuun, npu nepdysmoHHon MCKT
6bIN10 AMarHocTMpoBaHo yBennyeHne CBF 6onee yem
B 2 pa3a, YTo pacLLEeHMBaNOCh KaK pa3BuUTHe runepnep-
dY3MOHHOTO CUHAPOMA, KOTOPbIN Bbl1 YCNELWHOo Kynu-
pOBaH r’MNOTEH3UBHOM Tepanuen.

3AK/TKOMEHUE
Yepes 5-7 aHei nocne onepaumu, no gaHHbIM MCKT-
nepoysun, y 60NbLIMHCTBA NALMEHTOB BbISIBNEHO
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yAydlleHne KpoBOTOKA B bacceitHe CMA noparkeHHoM
CTOPOHbI, YTO MOKa3biBaeT 3pHEKTUBHOCTb NpoBese-
Hma KDAD. CpesHee ynyylleHne KpOBOTOKA OKa3anochb
HECKO/IbKO BbIlle Y MALMEHTOB C 3aMKHYTbIM BUAIU-
3MeBbIM Kpyrom, npu 3TOM B Fpynne C OKK/t3newn
opHoi BCA 1 cTeHO30M KOHTpanaTtepasnbHoi BCA oT-
Meyanocb Hanbosbluee yaydlleHne KpoBOTOKa.

Y 60/1bHbIX C COYETAHHbIM MOPAXKEHWEM COCYA0B
KapoTugHoro u BepTebpo-6asunspHoro 6HacceliHoB
nednunT KPoBOTOKA NoBbIWweH. Ero ynyyweHue nocne
onepauum 66110 OTMEYEHO TOJIbKO Y NaLMEHTOB C 3aM-
KHYTbIM BUZIM3NEBbLIM KPYTOM.

[aHHble nepdpysmoHHolt MCKT no3BonstoT BbiAB-
NATb NPeAMKTOpbl pPa3BuTUA runepnepdysnoHHOro
CMHAPOMA B NOC/IEONEPALLMOHHOM Nepuose.
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