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PRACTICAL MEDICINE

XWPYPIMYECKOE NEYEHWUE NMPU CUMNTOMHOM CTEHO3E COHHOW APTEPUU
U NEPCUCTUPYIOLLEW 3IMBPUOHANBHON NOABA3LIYHON APTEPUK

IMAHULBIH U.H.', JIAPVH W.B.>, TUTOBA [0.1.', [CA30HOBA H.B. ],
CYMWVH J1.10.", HIOHOBA T.A.!, BAJKAHOB C.II.!, JOBKOB JI.B.'

I Heiipoxupypeuueckoe omoenenue, Hayuno-ucciedoeamenvckuii UHCMUmym mpaemamono2uu, Opmoneouu
u Hetipoxupypeuu, Capamosckuii eocydapcmaenHblil MeOuyuHckuil ynueepcumem umenu B. . Pazymoeckoeo

Mun3zdpaea Poccuu,

2 Omoenenue peHmeeH3HO008ACKYAAPHBIX Memo008 OuazHoCmuKU u Aevernus, Qbnacmuas KauHuveckas 6oabHuLUd,

Capamos, Poccus

Ilepcucmupyrowas smMOpuUOHaANbHAS NOOBA3BIYHAS APMEPUSs A6ASIEMCS PEOKUM 8aAPUAHMOM BHYMPUYMPOOHO20
aHacmomo3a mexcdy COHHOU U 6A3UASIPHOU apmepUsIMU, KOMOPbLIL MOXCem COXPaHamocs y 83pocavix. Haauuue
0aHHOU apmepuu npu amepockK.aepo3e COHHbIX Apmepull y8eauvusaem pucKy pazeumusi UHCYAbma 8 KapomuoHom
u bazunaprom 6accetinax. JlaHHbLil KAUHUMECK UL CAYMAL UAIOCMPUPYEM YCReUWHOe 8bINOAHEHUE KAPOMUOHOU
SHOApmMepIKMoMUlU NPU HAAUHUYU UNCUAAMEPANbHOL NePCUCTNUPYIOWel IMOPUOHANBHOL NO0BA3bIYHOU apmepul

noo KoHmpoaem uepedpanbHoll OKcumMempuu.

Karouegvie caosa: uncyiom, cmeHo3 COHHOU apmepuu, nepCUCMUPYIOWas IMOPUOHANbHAA NOOBA3bIYHAS
apmepus, KapomuoHas 3HOApmMepIKMoMus, yepedpaibHas OKCUMempus..

BBEAEHUE

Ilepcuctupytomast sSMOpHUOHATbHAS TTOXbSI3bITHAS
aprepus (IIDI1A) — aHOMaTBHBIN aHACTOMO3 MEXIY
BHYTpeHHe# conHoli apTepueii (BCA) u 6a3misipHOi
aptepueii [1]. I1o pe3ynbTataM pa3IMYHBIX UCCIEAOBA-
HU JaHHBIA aHacTomo3 Berpedaercs B 0,027—0,26%
cirydaeB [2]. Y mammeHTOB ¢ aTepOCKIEPO30M COHHBIX
aprepuii Hamune [IDTTA MoxXeT TpUBOIUTE K MHCYITb-
Ty B KapOTUJIHOM M Oa3misipHoM OacceitHax [3]. Bapu-
aHTaMHM JICYCHUST aTePOCKICPOTHIECCKOTO MOPAKECHHUS
BCA ¢ nannuuem unicuiiatepanbHoit ITIDTTA aeisiorcs
KapotugHoe ctreHTupoBaHne (KAC) mim KapoTumHast
sHpapTepakToMust (KDAD). Belmu onmcaHbl pa3ima-
HBIC BapMaHTHI 3alIMTHI TOJJOBHOTO MO3Ta IIPU 3THUX
MeTomax ieueHud [ 3, 4]. B maHHOI cTaThe MBI IPeICTaB-
JIsieM KIIMHUIEeCKUI CIIydail yCIIeITHOTO BBITIOJTHECHUS
KBAD nipu Hanmmuun [TOTTA y cMMITTOMHOTO IMallieHTA.

KnuHun4yeckoe HabnogeHune

XKeHwunHa, 60 neTt, rocnutanMamMpoBaHa B OT-
LENEeHNe HepoxXmpyprm c xxanobammn Ha ABOeHME
B rmasax, rorloBOKpYy»eHue. 13 aHamHes3a M3BECTHO,
410 B 2004 r. oTMeYancs anuaopn cnabocTy B NeBOW
nonosuHe Tena. B noHe 2019 r. NOBTOPHbIN anm13on
C NEBOCTOPOHHUM TreMnnape3oM 1 AUnionmen B ro-
PU30OHTAlbHOWM MNOCKOCTH.

[Mpw NpoBeAeHUN OyNNeKCHOro NUCCnenoBaHNS
Ha gorocnuTanbHOM 3Tane BbISIBIEH CTEHO3 NPaBoW
obuen coHHon apTtepun (OCA) 6onee 80%, rmuno-
nnasus No3BOHOYHbLIX apTepuit. [pu BbINONHEHWUM
MarHUTHO-PE30HAHCHOM ToMOorpadun rofNoBHOIO
MO3ra 06Hapy»KeHbl KNCTO3HO-TMNO3HbIE N3MEHEHNS
B 3aTbITIOYMHOM O0Ofe chnpaBa, NOCNeACTBMSA NepeHe-
CEeHHOro MHdhapKTa rofloBHOrO Mo3ra B 6acceiiHe
npaBoi cpeaHer MO3roBoi apTepun. [Npu gynnekc-
HOM CKaHWpPOBaHWK Ha MOMEHT rocnutanuaaumm
noatBepxxaeH cteHo3 OCA cnpaa 6onee 80%,
[OMNONHUTENBHO BbIABNEH CTeHO3 B ycTbe BCA
00 30-40% 1 aHOManbHbIM COCYL, KOTOPLINA OTXOAUT
ot BCA (puc. 1).

Puc. 1. YnbTpassykoBoe [ynnekcHoe ckanupoaHue. CteHo3 OCA
cnpasa bonee 80%, cTeHo3 B ycTbe BCA [0 30-40% 1 aHOManbHbIi
cocyL, oTxoasLLmi ot BCA, Co Cxoxeit KpuBoW npy fonnneporpadpun
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KaHan nogbAILIMH

PuC. 2. MarHuTHO-pe3oHaHcHas ToMorpamma (A) u KoMMbioTEpHas TOMOrpaMMa
(B-T). BbisiBneHa runonnasus 06eux NO3BOHOYHBIX apTepyid, CTEHO3 MPaBoit
OCA B cpepHeit Tpetn 6onee 80%, cTeHo3 B obnactu bynbbyca BCA 50%, M3NA

C 06eux CTOPOH, rMNonnasusg cnesa

Puc. 3. 3D-mogenb natonoruu: A - Bug cnepean; b - sun c3aan. STL-mogenb
BbINoNHeHa B nporpamme Philips IntelliSpace Portal, neyats Ha nputTepe 3D
Systems CubeX

Mpu nposegerHun MP n KT-aHruorpadpum nog-
TBEpPXKAeH cTeHo3 npasont OCA B cpefHeit Tpetn
bonee 80%, cTeHo3 B o6nactn 6ynsbyca BCA cocTa-
Bun 50%, rmnonnasus o6enx N03BOHOYHbLIX apTePUA,
BbiABNeHbI M3AMNA ¢ 06erx CTOpoH, runonnasus N3rA
cnesa (puc. 2).

o pesynstaram uccnenosaHun Bunnmnanes Kpyr
PA3OMKHYT 1 OTCYTCTBYIOT 3aHME COeUHUTENbHbIE
apTtepun. Ha puc. 3 npeacrtasneHa 3D-mopnersnb narto-
NOrnK, BbINOMHEHHAs B HALLIEM UHCTUTYTE.

Ha ocHOBaHMM NOMyYeHHbIX f4aHHbIX BbICTABNEH
AMarHo3: arepocknepos, cteHo3 npasoit OCA, ru-
nonnasms Mo3BOHO4YHbIX apTepuin, TOMA ¢ obeunx

160

O HEpBad

cTopoH, runonnaausa M3AMA cnesa, nepe-
HeCEeHHbI MHCYNbT B 6acceiHe npaBov
cpefnHelt MO3roBon apTepUn C IEBOCTOPOH-
HM remunapesom B 2004 r., TpaH3nTopHas
nwemnyeckaa ataka (TWA) B bacceinHe
3aQHer MO3roson aptepun B UioHe 2019 r.,
XPOHWYecKkasd COCYOUCTO-MO3roBas Hepo-
cTatodHocTb IV ¢T. Ha ocHOBaHUW OaHHbIX,
CBUIOETENLCTBYIOLLMX O HaNWYUM reMomHa-
MMYECKM 3Ha4MMoro cteHoda npasoit OCA, a
TaKXXe OCTPOro HapyLUeHWss MO3roBOro KpPo-
BoobpatleHns (OHMK) no mwemm4eckomy
TNy B KAPOTUAHOM U 6a3nnapHoM 6accerHax
B aHaMHe3e, PEKOMEeHOOBaHO onepaTuBHOE
neveHue. Yautbisag Hanu4dme MN3MNA 1 ceazaH-
Hbll ¢ 3TUM puck pa3sutia OHMK B 6acceit-
He 6a3MNApPHOV apTeEPUM, MPUHATO PELLEHNE
O BbINONTHEHUN KAPOTUAHON 3BEPCUOHHOWN
3HOAPTEPIKTOMUN cnpasa ¢ 06A3aTenbHbIM
LwyHTMpoBaHvem M3TA.

[Mpw BblOENEHUN OTMEHYEHO BbICOKOE pac-
nonoXkeHne Gudoypkaumm COHHOM apTepun,
aHoMasbHaga paclUMpeHHas Hapy>kHas COH-
Has apTepus (HCA). BbigeneHbl ycTba BCA
1 M3MA. YyuTbiBas PUCK PasBUTUA ULLEMUM
B KapoTUaHOM 1 6as3nnapHoM BaccenHax npu
nepexxaTmm COHHOW apTeEPUU, Mbl MOANUNLIN-
poBanu LWyHT Pruitt-Inahara F3 ¢ T-o6pasHbim
nopToM (LeMaitre), 0OMNONHWUB €ro MHTPObIO-
cepom 6F (Boston) ona nepdyyaum M3AMA
n BCA ogHoBpeMeHHO (puc. 4). o gaHHbIM
uepebpanbHO okcuMeTpun (Lepebpanb-
HbIl TKaHeBOW okcumeTp Fore-Sight) npu
nepexxatmm COHHOW apTepun UKCUpyeTCs
He3HaunTenbHoe cHxeHne StO2 Ha cTopo-
He nopaxeHnd Ha 11%, NPUHATO peLleHne
nepdy3mposaTb TonbKo M3MA.

[Mpy NyCKe KPOBOTOKA MO LUYHTY AaHHble
LuepebpanbHON OKCUMETPUN HE USMEHWNTUCS.
OTO KOCBEHHO MOATBEPAMIIO, YTO KPOBOTOK
nyuleH nmeHHo B M3IMA. OCA nepeceveHa
nonepeYHo Ha 2 CM NpokcuMansHee 6udyp-
Kaumn. B npoceeTe BbisiBNEHA KanbLMHNPOBaHHASs
6ngwka co cteHo3nposaHnem 6onee 80%. brslika
B GudbypKaLmm COHHOM apTepumn prnbposHas, CTEHO-
3upyeT NpocBeT He 6onee Yem Ha 30%. BeinonHeHa
peTporpagHas 9BepCUOHHAA SHOAPTEPIKTOMUS
1n3 OCA Ha NpoTsKeHMM 3 CM, HaNoXKeH aHacToOMO3
OCA no Tuny «koHel-B-koHeL» (puc. 5).

B nocneonepaunoHHoM nepuone y 60nbHOM
OTMEYaIMCb KOCBEHHbIE MPU3HaKK rnepnepdoyamm
FOMOBHOrO MO3ra: Bblpa)keHHas ronoBHas 605b
1 TOLLHOTAa BCNEOCTBME BbICOKOro apTepuranbHOro
naBneHnd. Ha doHe Koppekumn aHTUrMnepTeH3nB-
HoW Tepanuu xanobbl ObITV KynnpoBaHbl. bonbHas
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BbINMCAHA B YAOBNETBOPUTENbHOM COCTO- [
AHMM. PN KOHTPOMBHOM YNbTPa3BYKOBOM |
nccnenoBaHun Yepe3 1 Mec. 30Ha PEKOH-
CTpYyKLUMKM 6€3 MPU3HaKOB pecTeHo3a (puc. 6).

OBCYXJEHUE

B Teuenue panHero reprona sMOpruoreHesa
KapoTUIHO-0a3MJISIpPHBIE aHACTOMO3BI CITy>KaT
JUTST TIepy31Uu 33 THUX OTAETIOB TOJIOBHOTO MO3-
ra. OTU COCYIBI PeIYLIUPYIOTCS C TIOSIBIEHUEM
3aJHUX COCNMHUTEIbHBIX apTEPUl OOBITHO
K 40-my mHIO pa3BuTUs TUtoaa |5, 6]. CoxpaHe-
HUE JaHHOTO BUJA aHACTOMO3a B TaJIbHENIIIEM
MPUBOIUT K TUTIOTUIA3UU TTO3BOHOYHBIX apTe-
puii [7]. KapoTunHo-0a3misipHble aHACTOMO3bI
BKJTIOYAIOT B C€0ST TPOMHUYHYIO, YIITHYIO, TIOIb-
SI3BIYHYIO W TIpoaTiaHTHYI0 aptepuu. [1DITA
SIBJISIETCST BTOPOl TI0 YaCTOTE BCTPEUaeMOCTH
[8]. [IBTIA otxomut ot C1—C2 cermenToB BCA,
yepe3 KaHal MOMbSI3bIYHOTO HEepBa MOMAanaeT
B ITOJIOCTh YepPeTia v COSTUHSIETCS C Oa3UIsIpHOM
apTepuieil BOIM3M MOCTO-MO3KEYKOBOTO yTia
[8, 9]. B penkux ciyqasix MeeTcst OTXOXIeHUE
IBITA ot HCA [10]. Bunartepansuas [19TTA
OMKCaHa TOJBKO B 7 HaOmoaeHusx [11]. Takum
00paszom, B TUTEpaType MPENCTABICHBI TPU T~
arHoctaeckux Kpurepus [19I1A: 1) aprepust
OTXOmUT OT IeiiHoro cermeHta BCA (tmir 1)
unmu HCA (tum 2) Ha ypoBHe C1—C2 mo3BoH-
KOB; 2) BMECTe C ITOXbsI3BIYHBIM HepBoM [1DITA
MMPOXOIUT Yepe3 KaHajl MOMbSI3bIYHOTO HEPBa
B 3aJHIOI0 YEePETHYIO SIMKY; 3) OCHOBHAs ap-
tepust orxonut ot [1DITA [5]. B 6onbmmHCcTBE
CJTy4aeB OTCYTCTBYIOT 3aIHUE COCMHUTETLHbBIE
apTepuy U OTMeYaeTCsl TUTIOTUIA3Usl WJIH arjia-
3UsI UTICUJIATEPATTBHBIX TTO3BOHOYHBIX APTEPUIA,
OJTHAKO 3TOT KpUTepuit 6pu1 yaaneH J. Brismar
B 1976 . [2].

Xorts game Bcero IIBIIA mpencrasiseT
co0oil ciy4aifHyl0 HaXoJKy, KIMHUYECKUM
MPOSIBJIEHUEM MOXKET OBITh TMape3 MOIbsI3bIu-
HOTO HEepBa W HEBPAJTHUS S3BIKOTIIOTOYHOTO
Hepsa. [1DI1A gacto coueTaeTcs ¢ pa3TuIHON
MaTOJIOTUEN COCYIOB: aHEBPU3MOU TTO3BOHOY-
HOW, OCHOBHOW WJIM 3aJHEW MO3TOBOW apTe-
puu; 6ose3Hbl0 Molisi—Moiis; guccekuuei
U aTEPOCKIIEPOTUYECKUM ITOPAKEHUEM COHHOM
apTepuu [6].

ITpu nokanu3aunu aTepoCKIEPOTUIECKON ONISIIKA
nepen otxoxneHreMm I1DITA Bo3pacTaeT pucK pa3BH-
st OHMK B nmepemHeM 1 3amHEM OT/eIaX TOJIOBHOTO
Mo3sra. HeobxommMo nckimouats Hanmane [1911A mpu
pa3BUTUM MHCYNIbTa B 00oux OacceitHax. CouetaHue
IBT1A u cTeHO3a COHHO apTepUH SIBIISIETCS CIIOXKHBIM
U TIOTEHIIMAJIbHO OTIACHBIM COCTOSIHUEM, YUYUTHIBAS

S Uywr Pruitt-inahan F3 e T-
ofpaiss RCQTOM
- {LeMaitre].

i

Puc. 4. MognduumposaHHbiit WwyHT Pruitt-Inahara F3 ¢ T-06pasHbiM noptom
(LeMaitre), nononHexHbI MHTpoabiocepoM BF (Boston) ana nepdyaum N3MA
1 BCA onHospemenHo (A). 110 AaHHbIM LiepeBpanbHOi OKCUMETPUM NpH ne-
pexatuin COHHOW apTepiu OTMeyanoch HesHauutenbHoe cHkewne St02 (B).
MpoBeneHo LwyHTUpoBaHue Tonbko N3MA (B)

Puc. 5. MHTpaonepaumnoHHble dotorpadum: A - BbICOKOE pacnonoxenue bu-
dypkauwmmn OCA, aHoManbHo pactumperHas HCA; b - pasnenbHo Bbinenebl BCA
1 N3MA; B - 0CA nepeceyeHa, BpEMEHHbIN BHYTPUNPOCBETHBIN LLUYHT YCTAHOBNEH
B [13MA, BbiNoNHEHa peTpOrpaafHas 3BepcuoHHas sHaapTepaktomus u3 OCA,
HaNOXEH aHACTOMO3 «KOHEL-B-KOHELL»; [ — OKOHYATESbHbIN BIAA PEKOHCTPYKLUMM

COITYTCTBYIOIICC HEAOCTATOYHOC Pa3BUTUEC KAPOTHUIHO-
6aBI/IJIHpHBIX aHaCTOMO30B U ITO3BOHOYHBIX apTepI/Iﬁ.
BBI60p HpaBHJ’IbHOﬁ TaKTHUKH JICYECHUA MALMCHTOB

JOJK€H HAUMHATHCS € TIHATEIbHOM IUAarHOCTUKH. TaK,
B HAIEM CJIy4ac€ BLIITOJITHECHHOC Ha JOTrOCIIHUTAJIbHOM

9TaIllc AYIJICKCHOC NCCIICAOBAHNUC HC BLIABWUJIO HAJTTMYNEC

HNEPCUCTUPYIOHIETO aHACTOMO3Aa.
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B cratee R. Kanazawa, et al. mpencraBieHa Tabiauiia,
BKJTFOYAIOIIAS] HECKOJIBKO KIIMHNICCKIX HAOIOMeHII
HaJIMIKS IIEPCUCTHUPYIOMIETO KapOTUIHO-0a3MISIPHOTO
aHacTtomo3a [12]. MBI DIOTOJHWIN TaOIUITy IIPOITY-
IIEHHBIMUA W OMyOJIMKOBAaHHBIMH ITO3IHEE TJAaHHBIMM.
Xupyprudeckoe JiedeHHE IIPU COUYETAHNUM CTEHO3a
connoit aprepun u I1DTIA ormcano ¢ 1978 mo 2019 rr.
B 24 cayuasx: KDAD — 16, KAC — 8 (taba.) [12-21].

Menuana Bo3pacTa cocTaBuiia 63 roma, COOTHO-
II€HUE MYKUMH K XeHIuHaM — 1:1, B OOJbLIMHCTBE
clyyaeB ollepalus Oblia BbIMOJHEHa crpaBa (65%;
15/23; B 1 cmygae HeT maHHBIX). CUMITTOMHOE TTOpaxkKe-
nue (TUA, OHMK, amaBposuc) HaGmoaa10ch B 62%
ciydaeB (15/24). Jo 2008 r. ocymecTBIsLIach TOIBKO
KBAD, mo3mHee B 6ompmmHCTBe caydaeB — KAC. [Ipu
BBICOKOM ypoBHe oTx0oxXneHUsI [I1DI1A n TpoTsKeHHOM
aTepOCKIICPOTUICCKOM MTOPAXKECHNH IIPEATIOYTCHUE OT-
nmaroT KAC BBuUIy My4Iiell BU3yaaTu3aluy IOPaKeHMS
1 00J1ce yTOOHOTO ITO3UIIMOHNPOBAHMS 3aIINTHI TOJIOB-
Horo Mo3ra [4]. B ciygae orxoxnenmst I1DI1A Hike
yrila HIKHEW YeTIOCTU YUTUM IPU PacIpoCTpaHCHHUHU
aTepPOCKIICPOTIICCKOM OJISIIIIKY A0 YPOBHS OTXOXKICHMST
T15TTA Bo3MmoxxHO BeIoHeHe KDAD ¢ Y-00pa3HBIM
paspesom. [To3BoHOYHAs apTepusI ObLIA aIIa3upoBaHa,/
TUTIOIIa3MpOBaHa WJIM 3aKaHYMBAJIACh TOJIBKO 3alI-
HEW HMXKHEW MO3XEUYKOBOW apTepuell NpaKTUYeCKU

Puc. 6. KoHTpOnbHOE YNbTPa3BykoBOE UCCeaoBaHue yepes 1 Mec. BO BCEX CIydasdx. 3aIHSAd COCIVMHUTEIbHAS apTepus
rocne onepawuuu. 30Ha PEKOHCTPYKLM 663 NPU3HaKoB PecTeHosa

(A) ¢ HOPMAnbHBIMI CKOPOCTHBIMY XaPaKTEPUCTUKAMYU MO AaHHbIM Ha CTOPOHE MOPaXEHNs OTCYTCTBOBANA B 86% (13/15’
fonnneporpaduu (b) B 9 citydasix HeT JaHHBIX). DTO OATBEPXKAAET BEICOKUIA

PUCK HUIIEMHUM TOJIOBHOTO MO3Ta BO BPeMsI OIIepallii
W HEOOXOAMMOCTh MPUMEHEHHSI BHYTPHUIIPOCBETHOTO
IIIYHTA IIPH IepeskaTUX apTepuii. s Ipe 1o TBpaIcHIS
KPUTHIECKON UIIEeMUN B TIEPESIHNX U 3aHUX OTAeIaX

- roJIoBHOTo Mo3ra mpu KBDAD ommrcaHo mpuMeHeHUe
Pa3ITUIHBIX BApMAHTOB BHYTPHUIIPOCBETHOIO IITYHTH-
A posanust (puc. 7) [12, 19].
MBI pemuay MoauUIIMPOBaTh T-00pa3HbIA ITYHT
IUIST BO3MOXXHOCTH OTHOBPEMEHHO Iep(dy3UpoBaTh
IpH HEOOXOIMMOCTU KapOTHAHBIN U Oa3miIsIpHBII

6acceittbl. C 11eJ1b10 MOHUTOPUPOBAHUST YPOBHS OKCH -
TeHAIIMY TOJIOBHOTO MO3Ta MPUMEHSITN 1IepeOpaTbHY IO
okcuMetpuio. [Ipu mepexatnm 3HaUYEHUST caTypalnu
B KapOTUIHOM OacceifHe CHU3WINCH HE3HAYUTENHHO,
T03TOMY MBI IPUMEHSIIN IITYHT TOJIbKO B [IBTIA.

B nurtepaType onucaHbl pa3IMYHbIE BAPUAHTHI -
CTaJIBHOM ¥ IPOKCUMATHHOM 3alIIUTHI TOJIOBHOTO MO3Ta
oT 5MboyHu 1 ux couetanue pu KAC (puc. 8) [4].

BbIBObI
Hanuane mepcUCTUPYIONINX SMOPUOHATBHBIX ap-
TEPHil CONPSIKEHO C TMOBBIIICHHBIM PHCKOM Pa3BUTHS
aHEeBPU3M COCYIOB TOJJOBHOTO MO3Tra, KOMOMHUPO-
BaHHBIX HEHPOBACKYISIPHBIX CHHIPOMOB, aTepPOCKIIe-
POTHYECKOTO TTopaxkeHUs U Bo3HMKHOoBeHMsS OHMK
Puc. 8. PasfinuHble BapuaHTbl 3aLLMTbI FONIOBHOMO MO3ra oT SMBONAK B KapOTUIHOM 1 6a3miIsipHOM bacceitHax. Heodoxommmo

Puc. 7. PasnuuHble BapuaHTbl BDEMEHHOMO BHYTPUNPOCBETHOMO
LYHTMPOBAHMUS

-
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Tabnmya
Ony6nuKoBaHHbIE CIyYal XUPYPriuyeckoro fe4eHns
npu coyeTaHuu cTeHo3a uncunarepanbHoi BCA u N3MNA
AsTop, rog, Bospact/ | CTopoHa CumnTOMbI Jleyenue : Mo3BOHOYHaSA 3CA
non aprepus
Stern, 1978 [12]* 57/% R TONOBOKpPYXeHue K3A3 H.0. HeT
Pinkerton, 1980 [12]* 61/M L OHMK K3A3 3HMA H.o.
Osgood, 1983 [13] 57/m R AmaBposuc K3A3 R:H.A. H.a.
L: runonnasug
Rodan, 1985 [12]* W/x L WA K3A3 annasms HeT
QOuriel, 1988 [12]* H.O. H.0. TMA K3K3 rUnonnasus HeT
McCartney, 1989 [14]":  76/x AmaBposuc K3A3 annasus H.ao.
Sunada, 1991[12]* 62/M OHMK K3A3 rUnonnasus H.0.
Fantini, 1994 [12]* 67/m L OHMK K3A3 R:H.LO. H.0.
L: annasns
62/x L OHMK K3A3 R: runonnasus HeT
L: annasns
Cartier, 1995 [12]* Th/x R Her K3A3 R: annasus HeT
L: runonnasng
Megyesi, 1997 [14] 72/M R THA K3A3 H.ao. HeT
Hatayama, 1999 [12]* ©  71/x L [0N0BOKpPYXeHIe K3A3 R: 3HMA HeT
L: annasng
Katoh, 1999 [12]* /% L 06MOpOKHU K3A3 runonnasns HeT
Bertoletti, 2000 [12]* ©  72/x Her K3A3 H.0. H.0.
Thayer, 2005 [15] 55/ R Het K3A3 | R: runonnasus ecTb
L: annasus
Kanazawa, 2008 [12] 68/M L 06MOpOKM KAC annasms HeT
Kawabori, 2009 [16] /M OHMK K3A3 runonnasns H.O.
Nii, 2010 [3] 62/M VA KAC R: annasns Het
L: runonnasug
Silva, 2013 [17] 63/ OHMK KAC runonnasus H.O.
Eller, 2013 [18] 60/M OHMK KAC R: annasug H.o.
L: runonnasug
Huang, 2016 [19] 50/ TUA KAC 3HMA HeT
Murai, 2016 [20] 77/m R OHMK KAC R: annasus R: HeT
L: runonnasug
Zhang, 2016 [4] 47/m R Her KAC runonnasus HeT
Ryu, 2016 [21] 60/ L Her KAC R:runonnasua i R: et
L: cyxeHa L: ectb

OHMK - ocTpoe Hap)

MO3roBoro kKpoBooop

[IpumMeyanme. * - cCbifika Ha NEPBONCTOYHNK B TABAMLE, IPEACTABNEHHO B CTaThe R. Kanazawa, et al. [12] H 4. - HeT AaHHbIX;

TWA - TpaH3nTopHas nwemmnyeckas araka; KIA3 - kapornaHas

3BEPCHOHHAS 3HAAPTEPIKTOMUS; KAC - KapoTnaHoe cTeHTupoBanne; SHMA - 3a4HAa5 HUXHSS MO3XeykoBas aprepus; 3CA - 3aaHas
coeanHnTe/IbHas aprepus; R - crpasa; L - cresa.

IIPOBEICHNE YeTKOM UICH-
TUGUKAIINA TIEPCUCTUPY -
IOIIETO aHACTOMO3a TIepe]
IUITAaHUPOBAaHUEM METOoZa
BbiOOpa neueHus. Ilo-
BpeXIeHUE WU TPoMOO3
IIDIIA, KoTopas 3a4acTyio
SIBJISICTCS. €AMHCTBECHHBIM
HCTOYHNUKOM KPOBOCHA0-
JKEHUSI OCHOBHOI apTepuH,
BO BpeMsI OTlepaliii MOXET
IIPUBECTU K KaTacTpodu-
YeCKOM UTIIEMUN TOJIOBHOTO
mo3sra. Coueranne [1DI1A
U aTepOCKIECPOTUICCKO-
ro MOpaXkKeHUs SIBJISICTCS
CIIOXHBIM U MTOTEHIIHATb-
HO OITACHBIM COCTOSTHHEM,
VUHUTBIBAsI COITYTCTBYIOIIEE
HEIOCTAaTOYHOE Pa3BUTHUE
KapOTUIHO-0a3MISIPHBIX
AHACTOMO30B 1 ITO3BOHOY-
HbIX apTepuit. [Tomxom K j1e-
YEeHUTO TAaHHOM ITaTOJIOTUN
IOJIXKEH OBITh WHINBUIY-
aJIbHBIM. XHPYPTHICCKOE
JICYeHHUE, XOTS U OCYIIEeCT-
BUMOE U1 YCIICIITHOE B 3ape-
TUCTPUPOBAHHBIX CITydYasix,
MOXET MIPEACTaBIISITh 3HA-
YUTEJIBHBIN PUCK IJISI TIa-
nueHTa. OrpaHMYeHHBIN
ONyOJIMKOBAHHBINA OIBIT
ITOKa3bIBaeT BO3MOXHOCTh
YCIIEITHOTO 3HIOBACKY-
JISIPHOTO JICUCHHUSI.

Kongpauxm unmepecos
omcymcmeyem.
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SURGICAL TREATMENT IN SYMPTOMATIC STENOSIS
OF THE CAROTID ARTERY AND PERSISTENT PRIMITIVE HYPOGLOSSAL ARTERY

SHCHANITSYN L.N.!, LARIN L.V.2, TITOVA YU.L!, [SAZONOVA N.V.2|,
SUMIN D.YU.1, IONOVA T.A.l, BAZHANOV S.P.1, LOBKOV D.V.!

! Neurosurgical Department, Scientific Research Institute of Traumatology, Orthopedics and Neurosurgery,
V.1. Razumovsky Saratov State Medical University of the RF Ministry of Public Health,
2 Department of Roentgenoendovascular Methods of Diagnosis and Treatment, Regional Clinical Hospital, Saratov,

Russia

Persistent primitive hypoglossal artery is a rare variant of intrauterine anastomosis between the carotid
and basilar arteries, which may remain in adults. The presence of this artery in carotid artery atherosclerosis
increases the risks for stroke in the carotid and basilar basins. Our clinical case illustrates successful carotid
endarterectomy in the presence of an ipsilateral persistent primitive hypoglossal artery under cerebral oximetry

control.

Key words: stroke, carotid artery stenosis, persistent primitive hypoglossal artery, carotid endarterectomy,

cerebral oximetry.

INTRODUCTION

Persistent primitive hypoglossal artery (PPHA)
which is a persistent carotid-basilar anastomosis is a rare
vascular anomaly [1]. The prevalence of the PPHA has
been reported as 0.027 to 0.26% [2]. In patients with
carotid artery atherosclerosis, the presence of PPHA
may lead to stroke in the carotid and basilar basins [3].
Variants of treatment for an atherosclerotic lesion of the
ICA with the presence of an ipsilateral PPHA are carotid
artery stenting (CAS) or eversion carotid endarterectomy
(ECEA). Different variants of cerebral protection have
been described in these methods of treatment [3, 4].
Herein we present a case of successful ECEA in the
presence of a PPHA in a symptomatic patient.

Case report

A 60-year-old woman was admitted to the
Department of Neurosurgery with complaints
of double vision and dizziness. Her case history
revealed that in 2004 she had had an episode
of weakness in the left side of the body, and in June
2019 a repeat episode with left-sided hemiparesis
and diplopia in the horizontal plane.

Duplex scanning at the prehospital stage
demonstrated stenosis of the common carotid artery
(CCA) of more than 80%, hypoplasia of vertebral
arteries. Magnetic resonance imaging of the brain
showed cystic-glial alterations in the occipital
lobe on the right, consequences of endured brain
infarction in the basin of the right middle cerebral
artery. Duplex scanning at admission confirmed
stenosis of the CCA on the right of more than 80%,
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additionally demonstrating stenosis in the ICA ostium
up to 30-40% and an abnormal vessel originating
from the ICA (Fig. 1).

MR and CT angiography confirmed right CCA
stenosis in the middle third of more than 80%, stenosis
in the area of the bulbus of the ICA amounted to 50%,
hypoplasia of both vertebral arteries, revealing PPHA
on both sides, PPHA hypoplasia on the left (Fig. 2).

The circle of Willis was disconnected, with no
posterior communicating arteries. Figure 3 shows
a 3-D pathology model, performed in our Institute.

Based on the obtained findings, the following
diagnosis was made: atherosclerosis, right CCA
stenosis, hypoplasia of vertebral arteries, PPHA
hypoplasia on the left, endured stroke in the basin
of the right middle artery with left-sided hemiparesis
in 2004, transitory ischaemic attack (TIA) in the basin

Fig. 1. Ultrasound duplex scanning. More than 80% stenosis
of the CCA on the right, up to 30-40% stenosis in the ICA ostium,
and an abnormal vessel arising from the ICA, with a similar curve
on Doppler imaging
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Fig. 2. Magnetic-resonance image (A) and computer tomogram (B-
D), revealing hypoplasia of both vertebral arteries, more than 80%
stenosis of the right CCA in the middle third, 50% stenosis in the
ICA bulbus, PPHA on both sides, hypoplasia on the left

Fig. 3.3-D pathology model: A - front view; B - back view. STL-model
was performed using the program Philips IntelliSpace Portal,

printed on the 3D Systems CubeX.

A v Uiy Prisnt.inghars Fi.e Te
obpaiHsm Nopoos

/ [LeMaitra). |

Fig. 4 Modified Pruitt-Inahara F3 shunt with a T-port (LeMaitre)
supplemented with a 6F introducer (Boston) for perfusion of the
PPHA and ICA simultaneously (A). The findings of cerebral oximetry
on carotid artery cross-clamping showed an inconsiderable
decrease in St02 (B). Bypass grafting of only the PPHA was
performed (C)

IV chronic cerebrovascular insufficiency. Given
the obtained findings suggesting haemodynamically
significant stenosis of the right CCA, as well as
a past history of acute cerebral ischaemia (ACI)
in the carotid and basilar basins, operative treatment
was recommended. Given the presence of PPHA
and associated risk for ACI in the basin of the basilar
artery, a decision was made to perform eversion
carotid endarterectomy on the right with obligatory
bypass grafting of the PPHA.

Exposure revealed a high position of the carotid
artery bifurcation, abnormally dilated external carotid
artery (ECA). The ostia of the ICA and PPHA were
exposed. Taking into account the risk for ischaemia
in the carotid and basilar basins on cross-clamping
of the carotid artery, we modified the Pruitt-Inahara
F3 shunt with a T-port (LeMaitre) supplementing
it with a 6F introducer (Boston) for perfusion of the
PPHA and ICA simultaneously (Fig. 4). The findings
of cerebral oximetry (cerebral tissue oximeter Fore-
Sight) on carotid artery cross-clamping demonstrated
an inconsiderable decrease in the StO2 on the side
of cross-clamping by 11%, a decision was made
to perfuse only the PPHA.

Once blood flow started along the shunt, the data
of cerebral oximetry did not change. This indirectly
confirmed that blood flow was filling namely the PPHA.
The CCA was dissected transversely 2 cm proximal
to the bifurcation. In the lumen there was a calcified

- L -, ‘

{ Wil NN
Fig. 5. Intraoperative images: A - high position of the CCA
bifurcation, abnormally dilated ECA; B - separately exposed ICA
and PPHA; C - CCA dissected, temporary intraluminal shunt inserted
in the PPHA, retrograde eversion endarterectomy from the CCA
performed, with an end-to-end anastomosis applied. D - final
view of reconstruction

K

165



Shchanitsyn I.N,, et al. Surgical treatment in symptomatic stenosis
of the carotid artery and persistent primitive hypoglossal artery

Fig. 6. Control ultrasound at Tmonth after surgery. The reconstruction
zone is free from restenosis signs (A) with normal velocity
characteristics according to Doppler ultrasonography (B)

EFES"

Fig. 7. Different variants of temporary intraluminal shunting

el y

Fig. 8. Different variants of cerebral embolic protection
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plaque with more than 80% stenosis. The plague
in the carotid artery bifurcation was fibrous, stenosing
the lumen by not more than 30%. We performed
retrograde eversion endarterectomy from the CCA 3
cm in length, with an end-to-end anastomosis (Fig. 5).

In the postoperative period, the woman showed
indirect signs of cerebral hyperperfusion: pronounced
headache and nausea due to high arterial pressure.
On the background of correction of antihypertensive
therapy her complaints disappeared. The woman
was discharged in a satisfactory condition. Control
ultrasonography at 1 month demonstrated no signs
of restenosis in the reconstructed zone (Fig. 6).

DISCUSSION

During early embryological development, carotid—
basilar anastomoses serve to perfuse the posterior
circulation while the vertebrobasilar system develops
and matures. These vessels involute with the emergence
of the posterior communicating arteries, usually by the
40th day of fetal development [5, 6]. Preservation of this
type of anastomosis sequentially leads to hypoplasia
of vertebral arteries [7]. Carotid-basilar anastomoses
include trigeminal, auricular, hypoglossal and proatlatal
arteries. The PPHA is the second most frequently seen
anastomosis after the persistent trigeminal artery [8].
It originates from C1—C2 segments of the ICA, through
the canal of the hypoglossal nerve enters the cranial
cavity and joins the basilar artery in the cerebellopontine
angle [8, 9]. In rare cases, the PPHA originates from
the ECA [10]. Bilateral PPHA was described only in 7
cases [11]. Thus, the literature presents three diagnostic
criteria for PPHA: 1) artery originates from cervical
segment of the ICA (type 1) or ECA (type 2) at the level
of C1-C2 vertebra; 2) together with the hypoglossal
nerve the PPHA passes through the canal of the
hypoglossal nerve to the posterior cranial fossa; 3)
the basilar artery originates from the PPHA [5]. In the
majority of cases there are no posterior communicating
arteries, with hypoplasia or aplasia of the ipsilateral
vertebral arteries, however, this criterion was removed
by J. Brismar in 1976 [2].

Although most commonly the PPHA is an accidental
finding, clinical manifestations may be paresis of the
hypoglossal nerve and neuralgia of the glossopharyngeal
nerve. The PPHA is often combined with various
vascular pathology: aneurysms of vertebral, basilar or
posterior cerebral arteries; moyamoya disease; dissection
and atherosclerotic damage of the carotid artery [6].

Localization of an atherosclerotic plaque proximal
to the origin of the PPHA is associated with increased
risk of ACI in the anterior and posterior portions of the
brain. It is necessary to exclude the presence of PPHA
in development of stroke in both basins. A combination
of the PPHA and an atherosclerotic lesion is a difficult
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and potentially dangerous
condition given the concomitant
underdevelopment of carotid-
basilar anastomoses and vertebral
arteries. Appropriate therapeutic
decision-making should begin
with thorough diagnosis. Thus,
in our case, duplex scanning
performed at the prehospital
stage had revealed no persistent
anastomosis.

In their article, R. Kanazawa
and coauthors presented a table
including several clinical
cases of persistent carotid-
basilar anastomosis [12]. We
supplemented this table with
omitted and published later data.
Surgical treatment for combined
carotid artery stenosis and PPHA
was described from 1978 to 2019
in 24 cases: ECEA — 16, CAS — 8
(Table) [12-21].

The median age was 63
years, with a 1:1 male-to-female
ratio. In the majority of cases,
the operation was performed
on the right (65%; 15/23;in 1 case
no data available). Symptomatic
damage (TIA, ACI, amaurosis)
was observed in 62% of cases
(15/24). Till 2008, only ECEA was
had been performed, later on in
the majority of cases — CAS. With
a high level of the PPHA origin
and prolonged atherosclerotic
lesion, preference is given to CAS
due to better visualization of the
lesion and more convenient
positioning of cerebral protection
[4]. In case of PPHA originating
below the mandibular angle or an
atherosclerotic plaque extending
to the level of the PPHA origin,

Table
Published cases of surgical treatment in a combination
of stenosis of the ipsilateral ICA and PPHA
Author, year Age/  Side = Symptoms = Treatment Vertebral PCA
gender artery
Stern, 1978 [12]* 57/f R Dizziness ECEA N.d. absent
Pinkerton, 1980 [12]* = 61/m L ACI ECEA PISA N. d.
Osgood, 1983 [13] 57/m R Amaurosis ECEA R:N.d. N. d.
L: hypoplasia
Rodan, 1985 [12]* L/f L TIA ECEA aplasia absent
Quriel, 1988 [12]* N.d. N.d. TIA ECEA hypoplasia absent
McCartney, 1989 [14]*:  76/f R | Amaurosis ECEA aplasia N. d.
Sunada, 1991 [12]* 62/m R ACI ECEA hypoplasia N. d.
Fantini, 1994 [12]* 67/m L ACI ECEA R:N. d. N. d.
L: aplasia
62/f L ACI ECEA R: hypoplasia i absent
L: aplasia
Cartier, 1995 [12]* T/t R None ECEA R: aplasia absent
L: hypoplasia
Megyesi, 1997 [14] 72/m R TIA ECEA N. d. absent
Hatayama, 1999 [12]" :  71/f L Dizziness ECEA R: PISA absent
L: aplasia
Katoh, 1999[12]* 42/f L Fainting ECEA hypoplasia absent
Bertoletti, 2000 [12]* :  72/f R None ECEA N. d. N. d.
Thayer, 2005[15] 55/f None ECEA R: hypoplasia | present
L: aplasia
Kanazawa, 2008 [12] © 68/m L Fainting CAS aplasia absent
Kawabori, 2009 [16] | 71/m R ACI ECEA hypoplasia N.d.
Nii, 2010 [3] 62/m TIA CAS R: aplasia absent
L: hypoplasia
Silva, 2013 [17] 63/f ACI CAS hypoplasia N. d.
Eller, 2013 [18] 60/m ACI CAS R: aplasia N.d.
L: hypoplasia
Huang, 2016 [19] 50/f TIA CAS PISA absent
Murai, 2016 [20] 77/m ACI CAS R: aplasia R: absent
L: hypoplasia
Zhang, 2016 [4] 47/m R None CAS hypoplasia absent
Ryu, 2016 [21] 60/f L None CAS R: hypoplasia | R:absent
L: narrowed : L:present
Note: * - reference to the original source in the table presented in the article by R. Kanazawa et al. [12]: N. d. - no data;
ACI - acute cerebral ischaemia; TIA - transitory ischaemic attack; ECEA - eversion carotid endarterectomy; CAS - ca-
rotid artery stenting; PISA - posterior inferior cerebellar artery; PCA - posterior communicating artery; R - right: L - left.

it is possible to perform ECEA with a Y-shaped incision.
The vertebral artery was aplastic/hyperplastic or
frequently ended in the posterior inferior cerebellar artery
The posterior communicating artery at the side of the
lesion was absent in 86% (13/15, with no data available
for 9 cases). This confirms high risk of cerebral ischaemia
during surgery and necessity to use an intraluminal shunt
in cross-clamping of arteries. For prevention of critical
ischaemia in the anterior and posterior portions of the
brain during ECEA, different variants of intraluminal
bypass grafting have been described (Fig. 7) [12, 19].

We decided to modify the T-shaped shunt in order
to simultaneously perfuse, if necessary, the carotid
and basilar basins. Cerebral oxygenation was monitored
by means of cerebral oximetry. On cross-clamping,
the values of saturation in the carotid basin decreased
insignificantly, therefore we used the shun only in the
PPHA.

The literature has described different variants of distal
embolic brain protection and their combinations in CAS

(Fig. 8) [4].
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CONCLUSIONS

The presence of persistent primitive arteries
is associated with an increased risk for the development
of cerebrovascular aneurysms, combined neurovascular
syndromes, atherosclerotic lesions and ACI in the carotid
and basilar basins. It is necessary to thoroughly identify
a persistent anastomosis prior to planning of therapeutic
decision-making. Damage or thrombosis of the PPHA
which is often the only source of blood supply of the
basilar artery may during surgery result in catastrophic
cerebral ischaemia. PPHA with associated atherosclerotic
disease is a difficult and potentially dangerous condition
given the concomitant underdevelopment of carotid-
basilar anastomoses and vertebral arteries. An approach
to treatment of this pathology should be individual.
Surgical treatment, although feasible and successful
in reported cases, can pose significant risk. Limited
reports show a possibility of successful endovascular
treatment.

Conflict of interest: none declared.
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