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JEYEHUE BEPTEBPAJIbHO-BA3SWISIPHOMN
HEJOCTATOYHOCTHU, OBYCJIOBJEHHOW CTEHO30M
N AHEBPU3MOWM ITO3BOHOYHOM APTEPUU
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KYIIEHKO B.B., KPYT'OMOB A.B., TEPEIIINHA O.B.

Camapckuii eocydapcmeenHuiil Meouyurckuil ynugepcumem Munzdpasa Poccuu,
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Jluccekyuonnas ane8pusma NO360HOYHOI apmepuu 8 IKCMPAKPAHUANbHOM omdene s643emcs peoKol
namoanoeueii. Moxcem npomexkamo 6ecCUMNMOMHO UAU Bbl3bl8AMb KAUHUKY 8epmeOpaibHO-0a3UlapHOil He-
docmamournocmu. OCHOBHbIMU MeMOOAMU XUPYPUHECK020 Ae4eHUs A8AH0MCS SHO08ACKYASAPHbIE MEeMOOUKU
U pe3eKyuss aHeepusMbl ¢ WyHmuposaruem V3 ceemenma no3eoHo4HOU apmepuu.

B cmamue npusodumcs cay4ail ycheuHo2o Xupypeu4ecko2eo AeueHus OUCCeKYUOHHOU AHe8pU3MblL SIKCMpPaKpa-
HUANbHO20 Omdena n0360HOUHOL apmepul y NAUUeHMKU M0A00020 803PACMA C KAUHUKOIL 6epmedpanbHo-0a3u-
ASPHOU HeAOCMAMOYHOCMU NOCPedCMBOM nepessas3Ku N0360HOUHOI apmepuu 8 VI ceemenme u aymoeeHo3H020
WYHMUPOBAHUS U3 HAPYIHCHOU COHHOU apmepuu 8 V3 ceemenm no3eoHouHOl apmepuu.

Karoueesnie caoea: duccekyuonnas anespusma, peKOHCMPYKYUs NO360HOYHOU apmepuu, eepmedpalbHO-
0a3uUAAPHAS HEOOCMAMOUHOCMb, WYHMUPO8aHuUe V3 ceemMenma no360HO4HOU apmepuu.

BBEIEHWE

Cpenu Bceli maTojiornu opaxuolrehaaIbHbIX apTepUiA
PEeOKNM BHIOM IOPaXCHUN SIBISIOTCS OTMCCEKIIMOH-
HBIC aHEBPU3MBI, 0COOCHHO ITO3BOHOUYHBIX apTepHil Ha
9KCTpaKpaHUAIBHOM ypoBHE. [1pu 3TOM JTOoKaMM3aIus
aHeBpU3M B BepTeOpanbHO-0a3UISIpHOM OacceiiHe
cocTaBisieT He 6ojiee 5—15% OT Bcex apTepuabHbBIX
a"eBpusM [1, 2].

I[MprunHON pa3sBUTUS ITUX aHEBPHM3M Ha 3KCTpa-
KpaHUAJIbHOM YPOBHE Yallle BCETO SBJISTIOTCS TPAaBMEI,
IHUCCEKIINU TTO3BOHOYHON apTepUU WIIN TTOCIICICTBUS
yIajieHUsI OIyXoJIel e pPBUKAIBHBIX HEPBHBIX CTBOJIOB
[3-5].

JncceKnus MO3BOHOYHOI apTepuy MOXKET BO3HHU-
KaTh M CIOHTaHHO. Yale Bcero OHa JIOKaJIM3yeTcs Ha
ypoBHe V2—V3 cerMeHTa MO3BOHOYHON apTepuu, U
MOXET IIPUBOAUTH K TPOMOO3Y apTepUH C pa3BUTHEM
WHCYAbTa. Ho MoXeT mpoTeKaTh U aCHMIITOMHO C
(opMupoBaHMEM aHEeBPU3MBI ITO3BOHOUYHOI apTepnu
4,6, 7].

OnmHaxko, IMPH HAJWYUU KOHCTUTYIHOHAIbHBIX
HapyIIeHU, SKCTpaBa3ajJbHON KOMIIPECCHU, Pa3BU-
THU OCJIOXHEHWI aHeBPU3MBI B BUAC TpoM0OO3a WM
pa3pbIBa Y MAIIMEHTOB MOTYT HAOIIOAATHCS CUMIITOMBI
BepTeOpaIbHO-0a3MIIIPHON HEJOCTATOYHOCTH, BIUIOTh
IO pa3BUTUS MHCynbTa [1, 2, 8].

YXe mOKa3aHO, YTO TIPH ITOPaKECHNUN SKCTpaKpaHM-
aJbHBIX OTIEJIOB MO3BOHOYHBIX aptepuii (V1—V3 cer-
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MEHTHI) HAaOTIOJAIOTCS TAKUE KIIMHIYECKIE CUMITTOMEI,
KaK CUCTEMHBIC TOJIOBOKPYKEHHUSI, IITYM B YIIIaX CO CHH-
XKEHUEM CIIyXa, HapylleHHe CTaTUKN M KOOPIWHALINU
IBWKCHUH (Ha CTOpOHE MopaXeHus), GOHAIINN U TJI0-
TaHUS, TU3apTPUs, TUILIONMS, HUCTArM, 3pUTCIbHBIC
paccrpoiicTBa, mapes B3opa [1, 2, 9].

HMHcTpyMeHTaNIbHASI TUAaTHOCTHKA PAa3BUBIINXCS
IUCCEeKIINA U aHeBPM3M ITO3BOHOYHBIX apTepHil 3a-
KJII0YaeTCs B YIBTPa3BYKOBOM HCCIICIOBAaHUM, PEH-
TreHKOHTPACTHOM aHTOTpachni 1 KOMIIBIOTEPHOM MIN
MarHUTHO-pe30HaHCHOI anruorpadwuu [10, 11].

Ciemyer OTMETHTh, 9YTO B COBPEMEHHOM MEIUIIMH-
CKOM JTUTepaType UMEETCS MajIo paboT, ITOCBSIIEHHBIX
JICYUCHUIO aHEeBPM3M ITO3BOHOUYHBIX apTepUii B 3KCTpa-
KpaHUAJIBHBIX CeTMeHTaX. MaKCHMaIbHOE KOJTMIECTBO
HaOJOACHNUI aHeBpM3M 3KCTpPaKpaHUAIbLHOM YacTH
TTO3BOHOYHOI apTepuy NpeacTaBieHo B pabore [12] P.
beprepoM, y maliMeHTOB C AUCILIACTUYECKUMU CUHIPO-
Mamu (12 OOJTBHBIX).

B muTepatype onmcaHBI pa3IMIHbBIC TTOOXOIEI B Jie-
YEeHWU ITAIIICHTOB C aHEBPU3MaMM SKCTPaKpaHUATbHOMU
YaCTH ITO3BOHOYHBIX apTepuii. OMHU aBTOPHI IIpeiara-
JOT MCIIOJIB30BaTh SHIOBACKYJIIPHBIC METOOIUKM (TIpH
Y3KOM IeiiKe aHeBPU3MBI — 3MOO0IM3aIINs TTOJIOCTH
aHEBPHU3MBI MUKPOCITPAJISIMU, TIPU IIUPOKOU IIIeiiKe —
CTCHTUPOBAaHUE apTePHUH C TIepeHanpaBIcHIEM ITOTOKa
¥ TIOCIIeayIoIeit SMO0IM3alMeii TTOJIOCTH aHEBPU3MEI
[13—15].
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dpyrue aBTOpHI IpenaaraloT MCIIOJIb30BaTh OT-
KpEITEIe onepauni. Cpeay OTKPBHITBIX OIEpallii IIpe-
001a1al0T METOOUKU ITYHTUPOBAHUS B V3 CETMEHT
IMO3BOHOYHOM aprepun [16—24].

C MCTOPUYECCKOM TOYKM 3pEHUS IIYHTHUPOBAHME
V3 cerMeHTa MO3BOHOYHOM apTepUM M3HAYATIBLHO pac-
CMAaTPUBAJIOCh KaK BMEIIATEILCTBO MIPU OKKITIO3MSIX U
KOCTHO KoMmpeccuu V1 n V2 cerMeHTOB ITO3BOHOYHOM
aprepun. O BO3MOXHOCTU IIYHTHPOBAHUS THUCTAIb-
HOI TTOpIUH TTO3BOHOYHON apTepUM, IMPU OKKITIO3UH
nocaenaHelt, BriepBble coodbmunu B 1977 1. A. Carney u
coaBT. [16]. ABTopaMu OBIJIO BBITIOJIHEHO IIEPBOE ayTO-
BEHO3HOC IIYHTHPOBAaHME OT OOIIEil COHHOM apTeprun
K V3 cerMeHTY ITO3BOHOUYHOI apTepun. OO MCITOIB30-
BaHWM HAPYKHOI COHHOM apTepUH IS IyHTAPOBAHS
no3BoHouHoI aprepun coodbmunu G. Corkill u coaBT.
B TOM Xe roay [17].

PasnmmuHBle BapraHTH HAPYKHOCOHHO-IUCTAIb-
HO-TIO3BOHOYHOTO ayTOBEHO3HOTIO ITYHTUPOBAHMS
ob111 orryosmmkoBaHbl G. Besson u coaBt. B 1981 1. [18].
BapunaHT MCITOIb30BaHUS BBIpaXKCHHON pe3epBHOMN
TET/IV TT03BOHOYHOM apTepny Ha ypoBHe C1—C2 ¢ aHa-
CTOMO3MPOBAaHUEM BO BHYTPECHHIOI COHHYIO apTEepUIO
W BO3MOXHOCTbH MCIIOJb30BaHUS B KauyeCTBE IIYHTA
TUTIePTPO(PHUPOBAHHOI 3aTEUIOYHON apTepHy OICAIIN
A. Carney u coaBt. [19]. B 1987 r. R. Spetzler u coaBT.
OITHCAI METOOUKY CO3IaHUS 3aThIJIOYHO-TT03BOHOYHO-
T0 aHaCTOMO3a C TOPM30HTAJIBHOM YacThio V3 cerMeHTa
IT03BOHOYHOM apTepry IIPU SKCTPaBa3aIbHOM KOMIIPEC-
cun octeoputamu Ha ypoBHe C1—C2 mo3BoHKOB [20].
Hcrionb3oBaHme IydeBOM apTepry B KAYECTBE IITYHTA OT
HapyXHOU COHHOW apTepHUHU A0 TOPU30HTAIILHON YaCTH
ITO3BOHOYHOM apTepUM y MAIMEHTKH C TUCCEKIIMEeH
MO3BOHOYHOI apTepun Ha ypoBHe C1—C2 MO3BOHKOB
BriepBble onvcanu S. Mabuchi u coasr. B 1993 . [21, 22].

HermocpenctBeHHO TIpy aHeBpHM3MaX 3KCTpaKpaHU-
aJIbHBIX CETMEHTOB IMO3BOHOYHEIX apTepuii B 1979 . B.
George u C. Laurian yrounwim noctyn K V3 cerMeHTY
ITO3BOHOYHOI apTepUH U UCIIOIb30BAIH €TO TSI KITUITH -
POBaHMS aHEBPU3MBI ITIO3BOHOYHOI apTepHH Ha YpOBHE
C3 mo3BOHKA C CO3MaHNEM 0OXOTHOTO ayTOBEHO3HOTO
IIYHTa OT MOIKJIIOYNYHONW apTepuu 10 V3 cerMeHTa
MMO3BOHOYHOI apTepuu Ha ypoBHe C1—-C2 [23].

B 2015 r. I'1. AHTOHOBBIM U COAaBT. IPEIIOXEH
BapHaHT M ONKCaH OOJbHOI, KOTOPOMY BHITIOJIHEHA
oIepanys peKOHCTPYKIINH ITO3BOHOYHOM apTepuH IIPU
PE3EKIINY JIOKHOM aHEBPU3MbI IIO3BOHOYHOM apTepUH
Ha rpanuie V2 1 V3 cerMeHTOB — ITO3BOHOYHO-ITO-
3BOHOYHOE ayTOBEHO3HOE ITYHTUPOBAHNE KOPOTKHUM
IyHTOM 13 V2 B V3 cerMeHT ITO3BOHOYHOI apTepun B
00XoI KIIMITMPOBAHHOI aHEBpU3MEI [24].

Bce npuBeneHABIC TUTEpaTypHBIC JAHHBIC OTHOCST-
¢s K eIMHNIHBIM coobIeHMaM. Hu omHa 13 onmrcaHHBIX
oIepamuii Mo pa3HBIM IIPUYMHAM HE MOJIydHIa ITHPO-
KOT'O pacIIpOCTpaHCHMUSI.

I1pu 3TOM MBI HE BCTPETUJIU B INTEPATYPE OIMMCAHUS
TaKTUKU JICYEHUS MAIMEHTOB C COYETAaHMEM CTEHO3a
U OIUCCEKIIMOHHON aHEeBPU3MBbI SKCTpPaKpaHUAJILHOTO
cerMeHTa IM03BOHOYHOM apTepUN.

IIpuBoguM coOGCTBEHHOE HAOMIOACHUE JIEYEHUS
NalMeHTKU C cOYeTaHMEeM CTeHO3a U IUCCEKIIMOHHON
aHEeBPU3MBbI 9KCTPAaKpAHMUATBHOIO CETMEHTA IT03BOHOY -
HOI apTepuu.

Knnuundeckoe HabnogeHue

B knuHuke dhakynsTeTckom xmpyprm Camapckoro
rocynapCTBEHHOIO MeAULUMHCKOro yHuBepcutera
Ha neveHun ¢ 26.10.16 no 14.11.16 rr. Haxogunaco
naumenTka B., 37 net (nctopus 6onesnmn Ne 26450).
MauneHTKy 6ecnokounu nepuoauveckme 6onn B
NEeBOV NONOBUHE TOMOBbI, FONOBOKPYXXEHUSA 1 LaT-
KOCTb NMpw Xoabbe, Nepnoan4ecKoe ABOEHNE B rnasax
npu NOBOPOTax ronoBbl BNEBO. [JaHHbIE CUMMTOMbI
cTann 6ecnokouTb ¢ ceHTAbps 2016 r. TpaBM Liewn,
nepeoxnaxxaeHnin 1 BocnanuTenbHbIX 3aboneBaHui
B aHamMHe3e He Obino. Obpatunacb K HeBponory.
Bbina Hanpaenena Ha Y3l BLIC. Ha nccneposaHum
YyCTaHOBMEHA OTCNOMKA UHTUMbI C MPUCTEHOYHbIM
TpoM6030M BO V2 cerMeHTe Mo3BOHOYHOM apTepum
cnea. [ocnuTanuanpoBaHa B Hallly KIMHKKY Ha 06-
cnefoBaHUE U NeYeHune.

[pyi OCMOTPE HEBPOOrOM BbISIBIIEHO OTCYTCTBUE
BbIPa)KEHHbIX CMMMATOMOB: B node Pombepra ycTom-
YyMBa, Crerka OTKIOHAETCS BNEeBO, Npu NpoBoKaLmu,
xoAapba ¢ 3aKpbIThbIMK Ma3amMu — YKIOHSETCSA BMEBO.
ManblLieHoCOoBbIE NPOOLI BLINOAHAET yBepeHHO. Cuna
B KOHEYHOCTSX 5 6anoB.

Mpu Y3OI BLIC B cTaumMoHape — BHyTpUCOCY-
OVCTbIX 00pa30BaHUin He BbISBNEHO, MO COHHbIM 1
NMO3BOHOYHbLIM apTEPUAM MarnCTPasbHbIN KPOBOTOK,
06bEMHBI KPOBOTOK MO MO3BOHOYHOW apTepuu
cnpasa 123 mn/MuH, cnesa 110 M/MWH, oTMeYatoTCs
NPU3HaKn CAaBNeHUs No 3afiHEV CTEHKE Ha YPOBHE
C3-C4 nossoHka ¢ yBenundeHnem JICK oo 1,55 m/c.

27.10.16 1. nauneHTKe BbINOMIHEHA MNaHuepe-
OpansHasa aHrnmorpadounsi, Mpy KOTOpon obHapy»XeH
MPOTAXEHHbIN CTEHO3 52% No anameTpy 1 77% no
nnoLiaam BO BTOPOM CErMEHTEe MOpPaXxeHHOM MO3BO-
HO4YHOW apTepun OT ypoBHA C4-C5 po yposHa C2.
[py NOBOPOTE rOM10BbI BNIEBO CTEHO3 YBENNYMBASICS
00 64% no auameTpy 1 87 % no nnowiaam. Kpome toro,
BbifiBIeHa OMCCEeKLMOHHAA MeLloTHaTas aHeBpr3Ma
©6x3 MM BO BTOPOM CerMeHTe No3BOHO4YHOM apTepumn
Ha YPOBHE HWXHero yrna tena BTOPOro LLUEeNnHOro
nossoHka (C2). Pe3ynbtaT peHTreHKOHTPACTHOM
aHrnorpadoum NpeacTaBneH Ha puc. 1.

01.11.16 1. BinonHeHa KT-aHrrorpadouns aptepum
FONOBbI U LLIEW — NMATONOMMU COHHbIX apTEPUIn He onpe-
LensdeTcs, NO3BOHO4YHbIE apTepun: crpasa CTeHO3 Ha
ypoBHe C3 50-55%. Cnea Ha ypoBHe C3 CTeHO3 1O
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IuccekuunoHHas
aHeBpu3Ma
NO3BOHOYHOM
apTepumn

JkcTpaBasanbHas
Komnpeccus
V2 cermenTa
NO3BOHOYHOM

apTepuu

Puc. 1. PeHTreHKOHTpacTHas aHruorpadms nesoi N03BOHOYHON apTepui 4o onepauuu.

60%. CneBa Ha ypoBHe C2 oTMe4aeTca MeLLoTHaTas
aHeBpuamMa pasmepamu 3,1x6,2 MMm. [pu 3TOM Y
60nbHOW BbisiBNIEHa BPOX/AEHHAA aHOManNusi CTROEHMA
apTepUin BUNN3MEBOIO Kpyra — OTCYTCTBUE 3afHKX
coeanHUTENbHbIX apTepul ¢ ABYX cTOPOH. OCHOBHas
apTepus UMEET NPAMONMHENHbIN xoa, npoxoanma. KT-

Hel coHHoM apTepun. budypkaumio
COHHOW apTepun NPpUHUUNUANBLHO
He BbIOENANW, y4uTbiBaa OTCYTCTBME
BHYTPUCOCYOUCTbIX MOPaXeHun u
BO3pAacT NaumeHTKn. BTopbiM yH1BEP-
canbHbIM OOCTYMNOM MO MNepenHemMy
Kpalo KMBaTenbHOW MbILLLbI BblOeseH
V1 cerMeHT NO3BOHOYHOW 1 MOOKIO-
YU4YHOW apTepun.

Ha 6epnpe B3aT y4acTok 60MbLLON
NOOKOXHOWM BeHbl. CdhopmmnpoBaH am-
CTalnbHbIl aHACTOMO3 ayTOBEHbI C V3
CEerMeHTOM NO3BOHOYHOM apTepumn no
TUMY «KOHEL-B BOK» HUTBIO pemmneH
7/0 ¢ wrnon 10 MM (Npom3BOAUTEND!
B-Braun). CHATbI 3aX1UMbl C NO3BO-
Ho4YHOM apTepun. LLyHT 3anonHuncs
peTporpagHo. LWyHT npoBeneH B
KaHane nop BHyTPEeHHen ApeMHOWn
BEHOW, BaryCoM 1 BHyTPEHHEN COHHOM
aptepuen. OT Budypkaumm nepexxara
Hapy>xHast coHHasa apTepus. Copmm-
pPOBaH MPOKCUMarbHbI aHacTOMO3
ayTOBEHO3HOrO LUyHTa C Hapy»HOM
COHHOW apTepuen HUTbo [pemMuneH

7/0 c vrnoi 13 MM (MpousBoanTens: B-Braun). Beinon-
HeHa NpodunakTnka asapoambonmn. CHATLI 3aXKMMb
C Hapy>XHOW COHHOW apTepumn 1 LyHTa. LLIYHT B paHe
OTHETIMBO MynbCUPYET. Huxe wyHTa Ha 3 MM Mno-
3BOHOYHAs apTepus KNMNMpoBaHa 1 ONOMHUTENLHO
npoLumTa 1 nepeBasaHa HUTbto MNpemnnen 5/0. Bug

aHrvorpadus naunMeHTKn oo onepawumm
npegcrasneHa Ha puc. 2.

Mocne obcyxaeHns NauneHTKN Ha
KOHCUANYME, YYNUTbIBAA BPOXAEHHYIO
pa306LLEeHHOCTb NepeaHero 1 3aaHero
OTAEeN0B BUNM3NEBOrO KpPyra 1 natonorum
NEBOW MO3BOHOYHOM apTepui, B KIMUHUKE
ObIN0 NPUHATO PELLEHNE O BbIMOMHEHUM
LWYHTMpOBaHNA V3 cermMeHTa no3BOHOM-
HOW apTepun U BbIKOHYEHUS aHEBPU3MbI
N3 KPOBOTOKA.

02.11.16 r. BbINONIHEHa onepauusg —
ayTOBEHO3HOE LUyHTUpoBaHune V3 cer-
MeHTa NO3BOHOYHOW apTepun Ha YPOBHE
C2-C1 13 Hapy>XHOW COHHOWM apTepun,
KNMNMpoBaHMe U NepeBsidka MO3BO-
HOYHOW apTepui HWKE LLYHTa W BbILLE
aHEBPV3MbI, U NepeBsa3Ka No3BOHOYHOM
apTepumn B V1 cermenTe.

Onepauus 6bina BbINOHEHA U3 ABYX
[OOCTynoB. [MpMMEHEH NepeaHui oCTyn
ans BblaeneHnsa V3 cermeHTa No3BOHOY-
HoW apTepun Ha ypoBHe C1-C2, a Takxke

JIMCCeKLMOHHas
aHeBpu3ma

N03BOHOYHOM
apTepuu

ONCTanbHOW YacTu Hapy)KHOI7I N BHYTPEH-
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Puc. 2. KT-aHrmorpadus go onepauuu.
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HapyxHas coHHas
apTepus

AyTOBEHO3HbIN
WYHT K V3
CErmMeHTy
N03BOHOYHON
apTepuun

BHyTpeHHAs
COHHas apTepus

06was connas
aprepus

Mepessi3an
V1 cerment
N03BOHOYHOM
apTepuun

MoakntounyHasn

aprepus

paHbl C ayTOBEHO3HbIM LLYHTOM B
V3 cerMeHT Nno3BOHOYHOW apTepumn
npegcTasneH Ha puc. 3.

I3 BTOpOro gocryna KanpoHo-
BOW Nnratypow nepesasaHa no3so-
Ho4YHaa apTepus B V1 cermeHTte B
yCTbe. Bug paHbl ¢ nepeBa3aHHbIM
V1 cerMeHToM NO3BOHOYHOW apTe-
pun NpefcTasneH Ha puc. 4.

Onepauns 3aKoH4YeHa Nocnom-
HbIM YLIMBAHWEM paH C OPEHUPO-
BaHVeM. LLIBbI Ha KOXy.

HpeHaxn ybpaHbl 3 paH Yepes
16 4acos nocne onepawmu.

Bug paH n gocTtynoB nepef
BbIMNVICKOWM NpefcTaBneH Ha puc. 5.

B nocneonepallOHHOM nepu-
ofe naumeHTKa B TeveHne 5 CyToK
nony4ana HepakLUMOHUPOBAHHbI
renapuH no 5 000 E[ 3 pasa B AeHb
MOAKOXHO, CO 2 CYTOK — OBOWHAA
pesarperaHtHas Tepanus: acnu-
puH 100 Mr + 75 Mr knonuaorpens.
LeszarperaHtHagd Tepanua peko-
MeHOoBaHa nocfe BbIMUCKN Ha 3
oavxanLLnx Mecaua.

B nocneonepaunoHHOM nepuo-
[0€ nauMeHTKa oTMeYvaeT KnHUYe-
CKOE YIy4LLUEeHNe — NCHE3HOBEHWE
[OONnepaLVoHHbIX xanob, yBepeH-
HOCTb Npu xoab6e.

Bug poctyna

K V3 cermenty
N03BOHOYHON
aprepuu (8 cyTku
nocne onepauum)

Bup poctyna

K V1 cermeHty
N03BOHOYHON
aprepuu (8 cyTku
nocne onepauuu)

Puc. 5. Bua paH 1 OCTYNOB nepej BbINMCKOIA.

AyTOBEHO3HbIi
WyHT K V3

CEerMeHTy
N03BOHOYHOM
apTepum

Puc. 6. KT-aHruorpadpus nocne onepauuu (BU3yanusupyetcs LUYHT
K V3 cermeHTy nMO3BOHOYHOW apTepuu, OTCYTCTBYET aHEBpU3MaA
M03BOHOYHON apTepun).
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Dmitriev O.V., et al. Treatment of vertebrobasilar insufficiency
due to stenosis and aneurysm of the vertebral artery

Mpw Y3Or BUC Ha 10 cyTkm (12.11.16) — BU3yanu-
31pyeTCcs LLUYHT MexXIy Hapy>XHOM COHHOW apTepuen
1 V3 cerMeHToM NO3BOHOYHOM apTepun, anameTp 3,5
MM, JICK = 0,57 m/c, 06beMHbIN KPOBOTOK MO LLYHTY —
130 Mn/mMuH.

Mpw koHTponbHOM KT aHrnorpacdoum (11.11.16): B
V3 cermeHTe NO3BOHOYHOW apTepun BU3yannanpyeT-
CS1 LLUYHT U3 HapY>KHOW COHHOWM apTepun, aHeBpm3Ma
He Bu3yannanpyetcsa. KT-aHrmorpadma nocne one-
paumn NpefcTasneHa Ha puc. 6.

MaumeHTke peKoMeHO0BaH NOBTOPHbIN OCMOTP B
knnnrmke ¢ Y3OI BLC 4epes 3 mecsua.

MocpedcTBOM JaHHOW onepauun y 60nNbHOM
YAanoChb BbIKMOYNTb U3 KPOBOCHAOXEeHUA aHeB-

PU3My MO3BOHOYHOM apTepumn, a Takxe ynyyliuTb
KpoBOCHabxeHMe 3aHVX OTAENO0B rofIOBHOMrO MO3ra,
NCKIIOYMB BO3[EVCTBNE 3KCTPAaBa3abHOM KOMNpec-
cun Ha apTeputo. KpoMe Toro, NpUMeHeHne LLYHTUPO-
BaHUA MEX[y COHHbIMU apTepusaMmn 1 V3 cermeHTom
MO3BOHOYHOW apTepun NMo3BONSeT Co3aaTh A0Morn-
HUTENbHBIN NYyTb KONnaTtepanbHOM KomneHcaumm
MEeX[y KapoTUAHbIM 1 BepTebpanbHO-6a3nnapHbIM
HaccenHoM y NaLMeHTOB C BPOXAEHHbLIM OTCYTCTBUEM
NN NPUOBPETEHHBIM NOPAXKEHUEM 3a[IHUX COEAMHI-
TeNbHbIX apTepU.

TREATMENT OF VERTEBROBASILAR INSUFFICIENCY
DUE TO STENOSIS AND ANEURYSM OF THE VERTEBRAL ARTERY
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KUTSENKO V.V., KRUGOMOYV A.V., TERESHINA O.V.
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A dissecting aneurysm of the vertebral artery in the extracranial portion is a rare pathology. It may either
have a symptom-free course or induce a clinical picture of vertebrobasilar insufficiency. To the main methods
of surgical treatment belong endovascular techniques and resection of an aneurysm with shunting of the V3

segment of the vertebral artery.

Presented in the article is a clinical case report regarding successful surgical management of a dissecting
aneurysm of the extracranial portion in a young woman presenting with a clinical course of vertebrobasilar
insufficiency and treated by means of ligation of the vertebral artery in the VI segment and autovenous shunting
from the external carotid artery to the V3 segment of the vertebral artery.

Key words: dissecting aneurysm, reconstruction of the vertebral artery, vertebrobasilar insufficiency, shunting

of the V3 segment of the vertebral artery.

INTRODUCTION

Dissecting aneurysms, especially those of vertebral
arteries at the extracranial level belong to a very rarely
encountered type of lesions amongst all pathologies
of brachiocephalic arteries, with the localization
of aneurysms in the vertebrobasilar basin accounting
for not more than 5—15% of all arterial aneurysms [1, 2].

The development of these aneurysms at the extracranial
level is most frequently caused by injuries, dissections
of the vertebral artery, or consequences of removing
tumours of cervical nerve trunks [3—5].

Dissection of the vertebral artery may also develop
spontaneously. More often it is located at the level of the
V2-V3 segment of the vertebral artery and may lead
to thrombosis of the artery followed by the development
of stroke. But it may also take a symptom-free course
with the formation of a vertebral artery aneurysm [4, 6, 7].
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However, in the presence of constitutional disorders,
extravasal compression, and on the background
of aneurismal complications in the form of thrombosis
or rupture, patients may present with symptoms
of vertebrobasilar insufficiency, up to the development
of stroke [1, 2, 8].

It has already been proved that a lesion of extracranial
portions of vertebral arteries (VI—V3 segments)
is associated with such clinical symptoms as systemic
dizziness, tinnitus with hearing loss, impairment of statics
and movement coordination (on the side of the lesion),
phonation and swallowing, dysartria, diplopia, nistagmus,
visual disorders, gaze paresis [1, 2, 9].

Instrumental diagnosis of the developed dissections
and aneurysms of vertebral arteries consists
in ultrasonographic examination, contrast-enhanced
X-ray angiography, and either computed or magnetic
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resonance angiography [10, 11].

Mention should be made that contemporary medical
literature contains a scarce number of works dedicated
to treatment of vertebral artery aneurysms in extracranial
segments. The largest number of case reports concerning
aneurysms of the extracranial portion of the vertebral
artery is presented in reference [12] by R. Berger
in patients with dysplastic syndromes (12 patients).

Literature describes various approaches in treatment
of patients presenting with aneurysms of the extracranial
portion of vertebral arteries. Some authors suggest using
endovascular techniques: in a narrow-necked aneurysm —
embolization of the aneurysmal cavity by microspirals,
in a wide-necked aneurysm — stenting of the artery with
redirection of blood flow followed by embolization of the
aneurysmal cavity [13—15].

Other authors suggest using open operations. Amongst
open operations predominating are methods of shunting
to the V3 segment of the vertebral artery [16—24].

From the a historical point of view, bypass of the V3
segment of the vertebral artery was initially considered
as an intervention in occlusions and bone compression
of the V1 and V2 segments of the vertebral artery.
A possibility of bypassing the distal portion of the vertebral
artery in occlusion of the latter was first reported in 1977
by A. Carney, et al. [16]. The authors performed the first
autovenous bypass from the common carotid artery to the
V3 segment of the vertebral artery. Using the external
carotid artery for shunting of the vertebral artery was
reported by G. Corkill, et al. in the same year [17].

Different variants of external-carotid-to-distal-
vertebral autovenous bypass were published by G. Besson,
et al. in 1981 [18]. A variant of using a pronounced
reserve loop of the vertebral artery at the C1 — C2
level with anastomosing to the internal carotid artery
and a possibility of using hypertrophic occipital artery as
a shunt was described by A. Carney et al. [19]. In 1987,
R. Spetzler, et al. described a methodology of creating
an occipital-vertebral anastomosis with the horizontal
portion of the V3 segment of the vertebral artery
in extravasal compression with osteophytes at the level
of C1—-C2 vertebrae [20]. Using the radial artery as
a shunt from the external carotid artery to the horizontal
portion of the vertebral artery in a woman with dissection
of the vertebral artery at the level of C1—C2 vertebrae
was first described by S. Mabuchi, et al. in 1993 [21, 22].

Directly in aneurysms of extracranial segments
of vertebral arteries, B. George and C. Laurian in 1979
specified the approach to the V3 segment of the vertebral
artery and used it for clipping a vertebral artery aneurysm
at the level of the C3 vertebra with creation of a bypass
autovenous shunt from the subclavian artery to the V3
segment of the vertebral artery at the C1—C2 level [23].

In 2015, G. 1. Antonov, et al. suggested a variant
of and described a patient subjected to the operation

of vertebral artery reconstruction during resection
of a false aneurysm of the vertebral artery at the border
of the V2 and V3 segments — vertebral-to-vertebral
autovenous shunting by a short graft from the V2 to the
V3 segment of the vertebral artery to bypass the clipped
aneurysm [24].

All mentioned literature data belong to sporadic
reports. None of the described operations for various
reasons became widespread.

In the literature retrieved we came across no
description of a therapeutic policy while managing
patients presenting with stenosis combined with
a dissecting aneurysm of the extracranial portion of the
vertebral artery.

Below we present our own case report regarding
treatment of a woman presenting with a combination
of stenosis and a dissecting aneurysm of the extracranial
segment of the vertebral artery.

Case report

37-year-old woman B. (case history No 26450)
underwent treatment in the Clinic of the Faculty
Surgery of the Samara State Medical University
from October 26 to November 14, 2016. She had
complained of periodic pain in the left side of her
head, dizziness and grogginess while walking,
periodic double vision while turning her head to the
left. These symptoms began troubling from September
2016. Her anamnesis revealed no history of either
cervical wounds, supercooling, or inflammatory
diseases. Seeking medical attention, she had visited
a neurologist to be referred to ultrasonographic study
of the brachiocephalic vessels, having shown intimal
detachment with parietal thrombosis in the V2 segment
of the vertebral artery on the left. The woman was
admitted to our Clinic for examination and treatment.

The neurologist’s examination revealed no
pronounced symptoms: stable in the pose of Romberg,
slightly deviating to the left, in provocation, closed-
eyes walking — deviating to the left. Finger-to-nose
tests are performed assuredly. Strength in extremities
scoring 5 points.

Doppler ultrasonography of the brachiocephalic
vessels performed at the hospital yielded the following
findings: no intravascular formations revealed, main
blood flow along the carotid and vertebral arteries,
volumetric blood flow along the vertebral artery on the
right amounting to 123 ml/min, with that on the left
being 110 ml/min, showing signs of compression
along the posterior wall at the level of the C3-C4
vertebra with an elevation of the linear blood velocity
up to 1.55 m/s.

On October 27, 2016 the patient underwent
pancerebral angiography showing prolonged stenosis
of 52% in diameter and 77% by the area in the second
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Dissecting
aneurysm of the

vertebral artery

Extravasal
compression of
the V2 segment

of the vertebral
artery

Fig. 1. Contrast-enhanced X-ray angiography of the left vertebral artery prior to operation.

and third segments of the involved vertebral artery
from the C4-C5 level to the level of C2. While head
turning to the left the stenosis increased up to 64%
in diameter and 87% by the area. Besides, revealed
was a 6x3 mm sacciform dissecting aneurysm in the
second segment of the vertebral artery at the level

of Willis, as well as pathology of the left
vertebral artery, a decision was made
to perform bypass of the V3 segment
of the vertebral artery and to exclude
the aneurysm from blood flow.

On November 2nd, 2016
the patient was subjected to the
operation consisting in bypass of the
V3 segment of the vertebral artery
at the C2-C1 level from the external
carotid artery, clipping and ligation
of the vertebral artery below the shunt
and above the aneurysm, as well as
ligation of the vertebral artery in the
V1 segment.

The operation was performed
from two approaches. An anterior
approach was used to expose the V3
segment of the vertebral artery at the
C1-C2 level, as well as the distal
portion of the external and internal
carotid arteries. The carotid artery
bifurcation was intentionally not
exposed, taking into consideration
the absence of intravascular lesions

and the patient’s age. The second universal approach
along the anterior edge of the sternocleidomastoid
muscle was used to expose the V1 segment of the
vertebral and subclavian artery.

A portion of the great saphenous vein was procured
from the femur, followed by formation of an end-to-

of the lower corner of the body of the
second cervical vertebra (C2). The result
of preoperative X-ray contrast-enhanced
angiography is shown in Fig. 1.

On November 1st, 2016 she underwent
CT angiography of the head and neck
arteries, with the following findings: no
pathology of carotid arteries revealed;
vertebral arteries — on the right 50-55%
stenosis at the level of C3, on the left
stenosis up to 60% at the level of C3. Atthe
level of C2 on the left there is a 3.1x6.2 mm
sacciform aneurysm. The patient was
found to have a congenital abnormality
of the arteries of the circle of Willis, i. e.
lack of the posterior communicating
arteries on both sides. The main artery
displays arectilinear course, being patent.
The preoperative CT angiography of the
patient is shown in Fig. 2.

After discussing the obtained findings
at the council of physicians, and taking into
consideration congenital disunity of the

Dissecting
aneurysm of

the vertebral
artery

anterior and posterior portions of the circle
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Fig. 2. Preoperative CT angiography.
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External carotid
artery

Autovenous shunt
to the V3 segment
of the vertebral
artery

Internal carotid
artery

Common carotid
artery

V1 segment of the
vertebral artery
ligated

Subclavian artery

side distal anastomosis between
the autovein and V3 segment of the
vertebral artery with 7/0 Premilene
thread and a 10-mm needle
(manufacturer: B. Braun Medical
Inc.). The clamps were removed
from the vertebral artery. The shunt
was filled in a retrograde manner.
The shunt was passed in the canal
under the internal jugular vein, vagus
and internal carotid artery. From
the bifurcation, the external carotid
artery was cross-clamped, followed
by formation of an anastomosis
between the autovenous graft
and the external carotid artery with
7/0 Premilene suture and a 13-mm
needle (manufacturer: B. Braun
Medical Inc.). Measures aimed
at preventing aeroembolism were
taken. The clamps were removed
from the external carotid arteries
and the graft. The graftin the wound
is pulsating distinctly. 3 mm below
the shunt, the vertebral artery was
clipped and additionally sutured
and ligated with 5/0 Premilene
thread. The view of the wound
with the autovenous shunt to the
V3 segment of the vertebral artery
is shown in Fig. 3.

Appearance of the
approach to the
V3 segment of the
vertebral artery
(on POD 8)

Appearance of the
approach to the
Vi1 segment of the
vertebral artery
(on POD 8)

Fig. 5. Appearance of wounds and approaches prior to discharge.

Autovenous
shunt to the V3

segment of the
vertebral artery

Fig. 6. CT angiography after surgery (visualized is the shunt to the
V3 segment of the vertebral artery, with no aneurysm of the vertebral

artery present).
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From the second approach the vertebral artery
in the V1 segment in the ostium was ligated with
a Dacron ligature. The view of the wound with
the ligated V1 segment of the vertebral artery is shown
in Fig. 4.

The operation was completed by layer-by-layer
suturing and drainage of the wounds, with stitches
onto the skin.

The drains were removed 16 hours after
the operation.

The appearance of the wounds and approaches
prior to discharge is shown in Fig. 5.

In the postoperative period the woman for 5 days
was given unfractionated heparin administered
subcutaneously at a dose of 5,000 IU three times
daily; commencing from POD 2 — double desagregant
therapy consisting of aspirin 100 mg + 75 mg
clopidogrel. Desagregant therapy was recommended
after discharge for 3 subsequent months.

In the postoperative period the woman reported
clinical improvement — disappearance of the
preoperative complaints and confidence while walking.

Doppler ultrasonography of brachiocephalic
vessels on postoperative day 10 (November 12, 2016):
the shunt between the external carotid artery and the
V3 segment of the vertebral artery is visualized, with
the diameter measuring 3.5 mm, linear blood velocity —
0.57 m/s, volumetric blood flow along the shunt — 130
mi/min.

The control CT angiography (as of November
11, 2016): in the V3 segment of the vertebral artery
the shunt from the external carotid artery is visualized,
the aneurysm is not visualized. CT angiography after
the operation is shown in Figure 6.

The woman was advised to undergo secondary
examination at the Clinic with Doppler ultrasonography
of brachiocephalic vessels after 3 months.

Performing the above described operation made
it possible to exclude the aneurysm of the vertebral
artery from the blood circulation, as well as to improve
blood supply of the posterior portions of the brain,
eliminating the effect of extravasal compression
on the artery. Besides, the use of bypass between
carotid arteries and the V3 segment of the vertebral
artery makes it possible to create an additional
pathway of collateral compensation between
the carotid and vertebrobasilar basins in patients with
congenital lack of or acquired damage to the posterior
communicating arteries.
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