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XUPYPIVIA

SURGERY

TEXHUKA BbIIIOTHEHUA OIIEPALIMU ITYHTUPOBAHUA
B TPETUU (V3) CETMEHT II0O3BOHOYHOU APTEPUN

BAYEB A.H., IMUTPUEB O.B.

Knunuka u kagpedpa gpaxyrvmemcroii xupypeuu Camapckoeo eocyoapcmeenno20 MeOuyUHCKo020 yYHugepcumema,

Camapa, Poccus

Ilpedcmasnena nodpobHas noutae08as MmexHoN02Us 8bINOAHEHUS ONepayUU WyHmupoganus é V3 ceemenm
NO360HOUHOU apmepuu y NAUUeHMo8 ¢ KAUHUKOU eéepmebparbHo-0a3unrsaproil Hedocmamounocmu (BBH).
ITlpusedensi pesysvmamot onepayuii 57 60avrbix ¢ kKaunuxoit BBH, uz komopsix 5 npoeedeno apmepuanbHoe
wynmuposatue, 52 — aymoseHo3Hoe ulyHmupogarue. B pannem nocaeonepayuonnom nepuode y 1 nayuenma
pa3euncs mpomoos wynma, o no2ub. Y ocmanvHoix uwtynmol npoxooumst. K 3 200y nabarodenus y 4 (80%)
nayuenmos ¢ apmepuatbHoIM WYHMOM HACMYRUA MPOMO03 WYHMA, ¢ AYMOBEHO3HbIM UWLYHIMOM — MOoAbKo Y 1
(1,7%). Obwas daumenvrHocms HabAOeHUS 3a OOAbHbIMU NOCAe onepayuu cocmasuaa 10 aem.

IIpodoaxcumenvhoe Kynuposanue Kaunuku BBEH docmuenymo y 88,7% nayuenmos uepe3 3 eoda u 'y
78,3% — uepe3 7 aem. Ilpu 3mom npoxo0umocms aymoeeHo3H020 ulyHma coxpausanace uepes 3 2ooa y 98, 1%

boavHbix, a uepes 7aem —y 96,2%.

Karoueewte caosa: nozeonounas apmepus, mpemuii (V3) ceemenm, eepmebpanvHo-6asurapras Hedocma-
MOYHOCMb, PEKOHCMPYKMUBHAS ONePayus, WYHMUPOBAHUe, MEXHUKA Onepayu, OUCMAanibHas NO360HOYHAS

apmepus.

BBEIEHWE

BriepBeic 0 BOBMOXXHOCTU BBHITIOJTHEHMS IIYHTH-
pOBaHUS TUCTAJBHOI YacTU MTO3BOHOYHON apTepun
(ITA) mpm ee OKKIIIO3WH B IIPOKCUMAJIBHOM OTHACIIC
coobmunam Carney A., et al. (1977) [1]. ABTopamu
BBITIOJTHEHO ayTOBEHO3HOE IITYHTUPOBAHUE M3 OOIIEeit
connoii aprepun (OCA) B V3 cerment 1A Ha ypoBHE
mmepBoro—BToporo (C1—C2) meiHbIX IT03BOHKOB [ 1—3].
OTMEYEeHO, 9TO OTHIM U3 IPETISITCTBUM TSI ITPOBEICHMST
9TOH omepanuy SIBISICTCS IepeIHsIa BETBh KOpPEIIKa
C2 (CIMHHOMO3TOBOTO HEpBa), MEePECKUABIBAIOIIASICS
yepes [TA. B nocienyroliieM MHOTHE aBTOPbI yKa3bIBalu
Ha HEOOXOOMMOCTh IepeceucHMs TaHHOW BETBU IJIsI
agexBaTHOI Moounu3anuu [1A Ha sTom ypoBHe [2, 3].

B 1977 r. Gorkill G., et al. [4] mpenIoXWIN BEI-
ITOJTHSITh TPAHCITO3UIINIO HAPY:KHON COHHOI apTepuu
(HCA) B V3 cerment ITA. B 1978 r. Gamey A., et al. [5]
COOOIIMIIA O BO3MOXHOCTH IIYHTUPOBAHMST OKKITIO3M-
POBaHHOU B YCThe BHYTpeHHeM coHHOi apTepuu (BCA)
B ITA Ha ypoBHe C1—C2 mo3BoHkoB. B 1981 r. Besson
G., etal. [6] onmy0MKOBaIM 1Ba HAOTIOAEHNS C Pa3JIind-
HBIMHM BapHMaHTaMU HapY>KHO-COHHO-INCTAIBHO-IIO-
3BOHOYHOT'O ayTOBEHO3HOTO IITYHTUpoBaHUs, a Carney
A. (1981) [7] ommcan BapHaHT UCIIOIB30BAaHUS TETIN
ITA na ypoBHe C1—C2 nsg aHactoMo3a ¢ BetBbio HCA
(3aTBUIOYHO-IMCTATbHO-TI03BOHOYHBINT aHACTOMO3).
OmHaKo Bce 3TH HAOTIONCHMS OBUIN €IMHUIHBIMU.

B 1980-X IT. TOSIBUIOCH JOCTATOYHO OOJIBIIIOE KOJIU -
YeCTBO IyOJUKAIINIA O ITYHTUPYIOIINX BMEIIIaTeIbCTBAX
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B V3 cermenT ITA [8—17]. K cepennne 1990-x IT. pasHbI-
MU aBTOpaMU OIMCAHBI HE TOIBKO (DAKTHI BHITTOTHECHUS
MOIOOHBIX OIlepallnii, HO W NMPUBEACHBI OTHAJICHHBIC
pe3ynbTaThl [10—15].

Taxk, B 1998 1. Berguer R., Morasch M.D., Kline R.A.
[16] mpoaHanu3upoBay OTAAJCHHBIE pe3yJIbTaThl Jeue-
HUs 98 OOJIBHBIX, KOTOPBIM ITPOBEICHBI PEKOHCTPYKIINHI
V3 cermenTa I1A 3a 14 ner. @yHKIIMOHUPOBaHWE aHA-
CcTOMO30B 4epe3 5 1 10 JIeT coCTaBUIIO COOTBETCTBEHHO
75£6% u 70£7%.

Ha ceromust caMBIM OOJBIINM HCCIETOBAHUEM
apnsietcst pabora Kieffer E., Praquin B., Chiche L., et
al. (2002) [17]. ABTOpPHI OITyOIUKOBAIN PE3yAbTaThI
352 pexkoHctpykuuii V3 cermenTa [1A (323 mamuenTa).
ITocne omepanuii CMUMIITOMOB BepTeOpO-0a3uIsIpHOM
HemocrarouHocTy (BBH) wepes 5 u 10 et He 6BUTO 00-
HapyXeHO cooTBeTcTBeHHO y 94,0£3,5% u 92,84+3,8%
nanueHToB. OYHKIMOHNPOBAHNE aHACTOMO3a KOH-
cratupoBaHo y 89,3+3,6% naLueHTOB 4epe3 5 JIeT U 'y
88,1%£4,0% uepes 10 et HabIIOACHUS.

B Hamre#t crpaHe COOOIICHUSI O PeKOHCTPYKIIUSIX
V3 cermenTa [TA HoCAT eqMHNYHLBIN XapakTep. Ha 6a3e
HoBoky3HeuKoil HEHPOXUPYPTrUUECKON KIMHUKU
npoBeleHbl 11 ycelmrHbIX peKOHCTPYKIMiA V3 cerMeH-
ta ITA [18], B HHITLHHCCX M. A.H. Bakynesa 3a 12
et — 21. OyHKOMOHNPOBaHNE aHACTOMO3a OTMeda-
JIOCh B pPaHHEM MocJeolepaloHHOM Tiepuone y 80%
00JIbHBIX, B Mo30HeM — Y 62%. B OI'Y «3-it IBKI um.
A.A. BumaeBckoro MO P®» BrimonHeHH! 12 ornepanmii
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Takum obpaszom, B koHLIe XX U Havase XXI B.
B xupypruu V3 cermenTa [1A HakoTUIeH oTipeieieH-
HBI ONBIT OIEPALU I JUCTAIBHBIX PEKOHCTPYKLIUIA
TTIA [15—17]. BoapIUHCTBY GONBHBIX TPOBOAUIN
ayToBeHO3HOe myHTHpoBaHue u3 OCA, HCA |16,
17] wnu npssMy10 TPaHCIO3ULIUIO JUCTATBHOM TTOP-
mu [TA B BCA [15], pexke — TpaHCTIO3UIINIO BETBE
HCA B nucranbHblii cermeHT T1A [16].

OnHako AeTalbHOTO OMUCAHUSI TEXHOJIOTUN
BBITIOJTHEHUS OTepallny IIyHTUpoBaHus V3 cer-
meHTa [TA B mocTynHoI aBTOpaM TuTepaType HAalTH
HE yIaJloCh.

B nanHOIi paboTe MpencTaBleHO AETANbHOE
OMKCAHNWE TEXHOJOTUU BBIMOJHEHUS ONepaluu
mryHTUpoBaHus V3 cermenTa [TA.

Puc. 1. Nuina paspesa koxu ans goctyna K V3 cermenty MNA. MATEPUAJIBI U METObI

IToka3zaHueM K BBIMOJIHEHUIO PEKOHCTPYKIIUHA
V3 cermenTa [TA ciyxuT mpexae Bcero Head-
(peKTUBHOE MEIUKAMEHTO3HOE JIeYeHUE OOJTbHBIX
¢ ycTaHoBJIeHHOU knuHukoii BBH y HeBponoros
B TedeHUe Oosiee 12 mecsiieB. DTO MOTOXKEHUE
OpPEeACTaBISACTCS MPUHLUNUAAIBHBIM: HA OJTHOMY
6o1pHOMY 6€3 noka3zaHHOI KIMHUKU BBH mono6-
HYIO OTI€pallMI0 He TPOBOAUINA. AHATOMUYECKHUE
HOpaXeHUs MPU ITOM MOTYT OBITh PA3TUYHBIMU.
K HuM otHOCwIm: 1) cTeHO3 WM OKKITo3ui0 V1
n V2 cermenToB [1A mmpu HE3aMKHYTOCTH 3aTHUX
OTIEJIOB BUJUTM3MEBA Kpyra; 2) 9KCTpaBa3abHYIO
komtpeccuio V2 cermenTa [1A mpu He3aMKHYTOCTA
3aTHUX OT/EJI0OB BUJUTU3UEBA KPYTa; 3) TUCCEKITUIO
TTA ¢ puckoM QUCTaJIbHOU AMO0IUM, apTepUaIb-
HYI0 (MUICTUHHYIO VJIM JIOXHYIO) aHeBPU3MY U ap-
TePUOBEHO3HYIO Majbdopmanuio V2 cerMeHTa
ITA; 4) mpeniecTBYIONIYI0 OTKPHITYIO OTIEpaIluio
Ha V1 cermenrte [1A MM COHHO-TIOOKITIOUYNYHBINA
aHACTOMO3; 5) TIepesioM CTeHTA WA BhIPAXKEHHBIN
pecTeHo3 (IpU HEBO3MOXHOCTH IMTOBTOPHOTO CTEH-
TUPOBAHWUS) TIOCNIE CTEeHTUpoBaHUs V1 cermeHTa
TIA.

Bce oneparum 1o peKoHCTpyKInu V3 cerMeHTa
TTA npoBOIAT MOA SHIOTPAXEATBHBIM HAPKO30M.
ITosoxeHuWe ManMeHTa Ha CTOJIE TOPU3OHTAIb-
HOe, TOJ TUIEYU U 3aTBUIOK YKJIANBIBAIOT BAJIUK,
ToJIOBa OTBEPHYTA B CTOPOHY, MPOTUBOIOJIOXHYIO
onepanuu. O6paboTKa OMEPAIIMOHHOTO TTOJIST —
OT BEPXHETO Kpasi YITHOW paKOBUHBI, 32 YIIIHOW pa-
KOBHMHOM 10 SIpeMHOM Beipe3Ku. [lepen 06paboTkoi
B CJIyXOBOW IMPOXOJ MOMELIAIT CYXOU MapJieBbIA
Puc. 3. QcoGeHHocm nepeaHe-60koBoro goctyna kK V3 cermeHty MNA LIApUK U1 MpefoTBpalleHus NoNagaHus Tyna
(cTpenkoi 0603Ha4eHa npoekumus XI napbl 4epenHo-Mo3roBbIX HEPBOB (N.
accessories)). NEe3UH(UIMPYIONIETO PACTBOPA U MPOPUIAKTUKYI

OCTPOTO OTUTA.

o myHTupoBaHuioo V3 cermenrta [1A. B pannewm mo- Omepanuio MPOBOASAT C MPUMEHEHUEM OTlepa-
CJIeOTIEPallMOHHOM TIepHOJe OTMEUYEHO KIIMHUYECKOEe IIMOHHOW ONTUKU C yBenwdeHuem B 2,5—3,5 paza
yIIydIieHre y BceX manueHTos [19]. W ¢ HATOOHBIM ocBeTHTeNeM. JloCTym Mpou3BoOAsAT
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M0 BHYTPEHHEMY Kpal0 KUBATEJIbHOU MBITIIIBI
OT COCIIEBUIHOTO OTPOCTKA MO HUXHETO Kpas
MepCTHEBUAHOTO Xpsiima (puc. 1).

PaccexkaoT KOXy, MOAKOXHYIO KJIETYaTKY,
IaTu3My. BBIIENSIIOT OCTPBIM MTyTEM M MOHO-
TOJIIPHBIM 2JIEKTPOKOATYJISITOPOM OudypKaIumo
COHHOIi apTepuu 1 ee BeTBel. Y OOTbHBIX TUTIEPCTE-
HUYECKOTO TeJIOCTOXEHUS 15T y100CTBAa YaCTUIHO
WJTY TIOJTHOCTBIO TIEPECEKAIOT CYXOXMITbHYIO YacTh
KWBATEbHOW MBIIIIIBI Y COCIIEBUIHOTO OTPOCTKA
(puc. 2).

Hanee BeigensieM 0MdbypKaiio COHHOM apTepun
U 2JIEKTPOHOXOM YAaCTUYHO OTCeKaeM JTUMGbOUI -
Hy10 acimio. Paciuio OTIPENapOBHIBAIOT OT yTJIa
HUXHEW YeI0CTH B BUAE TPEYTOJIbHUKA, OCHOBA-
HueM obpaieHHoro K XI rmape uepernHo-MO3roBbIX
HepBOB (n. accessorius). PacIio OTBOIST, 3aKPbI-
Bas u 3anumas XI mapy (puc. 3, 4).

Iepecekast acivm 1ien U MPeaITO3BOHOYHBIC
MBIIIIIBI, BBIIESIOT BEPTUKAIBHYIO YacTh V3 cer-
MeHTa [TA B mpoMexXyTKe MeXTy MOoTepeuHbIMU
otpoctkamu C1—C2 mo3BoHKOB. B tTanHOM TIpome-
XyTKe pazmMepom 1,5—2.5 cm [TA MakcuManbHO CBO-
6omHa 1 ynobHa 11st (popMUpPOBaHUS aHACTOMO3a.

Ha nanHowm otpeske ITA umeeT Tpu aHaTOMUYE-
CKV€ OCOOEHHOCTH:

1. Yepes Hee mepekumbiBaeTcs: Kopemok C2 —
CIIMHHOMO3TOBOI HEPB.

2. OT Hee OTXOIAT KPYITHbBIE MBIIIIEYHBIE BETBU.

3. Aprepus oKyTaHa CO BCEX CTOPOH BhIpa-
JKEHHBIM BEHO3HBIM CIIETEHUEM, KPOBOTEUCHUE
U3 KOTOPOTO TIPU TTOBPEXIEHUM ObIBACT 3HAUM-
TEJILHBIM U TPYIHOOCTaHaBIMBaeMbIM. Ha manHHOM
aTare HeOOXOAUMO MCIOJIb30BaTh OUTIOISIPHYIO
KOATYJISILNIO U 3JIEKTPOOTCOC C M30THYTOM MO aHAa-
TOMUYECKME TTapaMeTPhl paHBI HACATKOM. ABTOPBI
TPUMEHSTIOT U30THYTYIO Tymyto uriy diodo (puc. 5).

IMpu mobmbHOCTH KOpenTka C2 1 qocTaTOYHON
JUTMHE TIETJIV €TO MOXHO He TIepeceKarh, a OTBECTH
BHU3 K C2 mo3BoHKY. Ecnu kopemrok mamomo-
OwyieH U MelaeT BbAEAATh ITA, ero nmepecexaror,
WHOWIBTPUPYS PACTBOPOM JIMIOKANHA. SHAUNMBIX
HEBPOJIOTUYECKUX MPOOJIEM B TTOCIEONEepAIIMOH-
HOM TIepUOJie Y TTAlIMEHTOB HE OTMEYAJIOCh.

KpymHast aprepuaiibHast MbIlIIeYHast BETBb Yalle
BCETO OTXOAUT OT MEeIMaIbHOU moBepxHocTH [1A.
Ee o BO3MOXHOCTH HEOOXOAMMO COXpaHUTh. MeJ-
KUe BETBU BO3MOXKHO KOAryJIMpOBaTh OUTIONISIPHBIM
SIIEKTPOKOATYIISITOPOM.

Haubonpuryio TpymHOCTh IJI MOCTYIA TIpe -
CTaBJISTIOT BEHO3HBIE cruteTeHusl. [1pu BemeeHumn
ITA B naHHOM cerMeHTe MPOUCXOIUT MX TPaBMa.
[MapameTtpsl paHbl (TTy0OKast ¥ y3Kast) OCTOXHSTIOT
BU3yaJIM3alMIo ¥ OCTAHOBKY KPOBOTeUeHUs1. B mpo-
ecce padboTsl urity Jltodo 3aMeHMITN CrienaTbHOM
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Puc. 5. MepegHe-60koBon goctyn K V3 cermeHTy [MA. 3Tan Koarynauum
BEHO3HbBIX CMIETEHUIA.

Puc. 6. BoigeneHHbii V3 cermeHT A (0603Ha4eH CTPeNiKoM

)-
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Puc. 7. Mo3BoHo4Has apTepus nepexara B V3 cermeHTe, BbIKPOEHO OKHO
Ins (hOpMUPOBAHMS aHACTOMO3a (0603HA4YEHO CTPENKON).

Puc. 8. ®opmmpoBaHmne AUCTaNbHOr0 aHACTOMO3a ayTOBEHO3HOMO LWYyHTa
¢ V3 cermeHTom [A.

Puc. 9. CdhopMMpOBaHHbIN AUCTaNbHBIA aHACTOMO3 2y TOBEHO3HOTO LLYHTA
¢ V3 cermeHTom [MA (LWYHT 3an0NIHEH KPOBbLIO PETPOrpPajHo).

Hacajgko# K ayekTpootrcocy. Huamerp Hacagku — 1,5

TIPOU3BOIAT MPUKUTAHUEM OUTIOISIPHOTO JIEKTPO-
Koaryssitopa (puc. 6).

IMocne Boinenenus ITA mist mpoBeaeHUS IIyHTa
MUCCeKTOPOM (hOPMUPYIOT KaHaJ TOJ BHYTPEH-
HEW IpeMHOM BEHOM M BarycoM B HalpaBJeHUU
OT CepeMHbI BhlIeIeHHOTO cerMeHTa [1A k Mecty
HaJIOXEeHUs TIPOKCUMaIbHOTO aHactomo3a ¢ OCA
wm HCA. Kanair pacmmpsIroT IHCCEKTOPOM 10 TH-
ameTpa He meHee 10 MM ISt CBOOOTHOTO pacIio-
JIOXEHUs IIIyHTa, 3aT€M B HETO BBOIST NEPXKAIKY
¥ TKaHW OTBOMSIT MEAUAIBHO, TTOCPEICTBOM YETO
pacIIMpsIoT ToJie TSI HAJIOXKEHUS TUCTATbHOTO
anacromo3a. [1pu Hammunm nmopaxeHus oudypka-
LMY COHHOM apTepuu oT 50% u GoJiee TIepBBIM 3Ta-
TIOM BBHITIOJTHSTIOT KAPOTUAHYIO SHAAPTEPIKTOMUIO,
yare 3BepcroHHy0. [Tomaraem, 3To0 HEOOXOMUMO
OCYIIECTBIISITh B 00SI3aTETLHOM TTOPSIIKE B IIEJISIX
CO3MaHUST YCIOBUU IJTSI [UTUTEIBHOTO (DyHKITMOHU-
poBaHus 1ryHTa. [Tocie 3Toro Ha OMHOUMEHHOM Oe-
JIpe B CpeqHe TpeTr 3a0UpaloT y4acTOK ayTOBEHBI
mmuHoM 10—12 cM. ITocme mepekaTrs 3akKuMaMu
Jle6eiiku ITA BCKpbIBAlOT MO mepeaHel CTEHKeE
MUWUKPOHOXHUIIAMH, U30THYTHIMU TIO TUIOCKOCTH.
Co3maloT OKHO B apTepuy 1uaMeTpom 4—5 MM —
MecTo (hopMUPOBAHUST aHAcTOMO3a (puc. 7).

Kpaii ayToBeHO3HOTO TIyHTa Cpe3alT MOof
yriom 30°. [t popMUpOBaHUS aHACTOMO3a MC-
nonb3ytoT HUTh [1pemuiien 7/0 ¢ urnoit 10 mm 3/8
(mpousBomutens — B. Braun). Haunnatot mmmth
C TIPOKCUMATLHOU «ITSITKW» , MUCTTOTb3YSI METOJUKY
«IMapanIioTHOTO» 1I1BA, MPUTSATUBAIOT aHACTOMO3
mociyie (popMupoBaHUs 3—5 CTeXKaMU € KaxXIon
CTOpOHBI. Jlamee mooyepenHo MBIOT KXyl CTO-
poHy aHacToMo3a (puc. §).

[Mocne hopMupoBaHUST KPYTOBOTO aHACTOMO3a
OOBMBHBLIM IIBOM MO TUMY «KOHEL B OOK» 3aTsi-
TUBAIOT U 3aBS3BIBAIOT HUTH. [Ipu 3aTsruBaHUM
HUTH BaXHO N30eXaTh 3(pdheKTa «KUCeTUPOBAHUSI».
CHavasia CHUMAIOT 323KUM C IUCTanbHOI yactul [TA
¥ TIPOBEPSTIOT PETPOTPATHOE HATIOTHEHNUE U KAUeCT-
BO aHACTOMO3a. 3aTeM CHUMAIOT MTPOKCUMATbHBIN
3axuM c [1A (puc. 9).

[IyHT mpoBOAAT MO KaHAJIy K COHHOU apTe-
pun. CHUMAIOT 323KUM C TIPOKCUMATBLHOTO KOHIIA
IIIYHTA, 4TOOBI LIYHT MO AeiicTBMEeM KpoBU u3 ITA
pacripaBwICs U JieT B KaHan 0e3 HaTskeHus. Mak-
CUMAJTBHOTO 3aTI0JIHEHUS IIIyHTA yIAeTCS TOOUTHCS
HE BCeT/a M3-3a HAIMYUS KJIAMAaHOB B OOJBIION
TOAKOXHOM BeHe. Ha 3ToM aTare HeoOXoauMo JeT-
KO CJIEUTD, YTOOBI ITYHT HE TIEPeKPYTUJIICS TIO OCH.

[larnee rmepexxnMaloT COHHbIE apTepuu yist hop-
MUPOBaHUS TTPOKCUMATLHOTO aHacToMo3a. [Ipu

MM. OHa M30THYTA 1O IMapaMeTpaM paHbI U MO3BosieT  hopMupoBaHuu aHacToMo3a ¢ HCA iryHT TpoBOSIT IO
BU3YIM3MPOBATh M JIOKAIN30BBIBATh NCTOYHUK Kpo- BCA, mepexumator Tonbko HCA ot 6udypkammu 1 Ha
BoTeueHus1. OKOHYATETHbHYIO OCTAHOBKY KpoBoTeueHus1  2,0—2.5 cM mucTaiibHee, ¢ BHYTPEHHE! MOBEPXHOCTU
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00pazytoT okHo pazmepoMm 1,0—1,5 cM ¢ ynanennem
Ha 1,5—2,0 MM OT cTeHKM apTepuu (OKHO TSI aHa-
cromo3a). I1pu hopmupoBarum anactomosa c OCA
nepexxumaior OCA, BCA u HCA. Huxe 6udyp-
KallMy BBIKPAWBAIOT OKHO C 3aJHe-JaTepabHON
noBepxHoctu OCA. [Tog 310 0OKHO 00pabaTHIBAIOT
MMPOKCUMAJTbHBIN KOHEIT ayTOBEHO3HOTO IITyHTA.

BaxxHbIM MOMEHTOM SIBJISIETCS OTIpENENIeHUE
CTEeTIeHU HaTsKeHus ryHTa. HecMoTpst Ha TO, 4TO
rojIoBa MAalMEeHTa Ha OTIEPAIIMOHHOM CTOJIE OTBEP-
HYyTa B CTOPOHY, PE3KOI TTepeMEeHBI BO B3aUMOJIEH -
CTBUM MEXIY TO3BOHOYHOU M COHHOM apTepusiMu
TocJie TIPUBEICHUST TOJIOBHI K CPeTHE ! TUHUY Tela
He TipousoiineT. [loaTomy ¢ camoro Hadajga HEOO-
XOAMMO 00ECTIeUNTh JOCTATOYHYIO JUTMHY IITYHTA,
HE Ha/IesICh Ha U3MEHEHWSI aHaTOMUM TTOCJIe OTtepa-
1mu. [To ombITy aBTOPOB, ClieAyeT BCEra OCTABISATh
HEeOOTBIION 3amac IIyHTa B IUCTATLHOW 4acTu
psIoM ¢ aHacToMo30M ¢ [TA, IyHT He HATATUBATD.

Hanee hopMupyrOT MPOKCUMATTLHBIN aHACTOMO3
KPYTOBBIM OOBUBHBIM IITBOM HUThIO [IpemuieH
7/0 urnoit 13 mm 3/8 (mpousBonutens — B. Braun)
10 TUTTY «KOHEIT B 00K». [I0TOM CHUMAIOT 325KUMBI
¢ mryHta, BCA, HCA. TlpoBepsitor Ha remMocTas.
3atem rrepexpriBatoT BCA 1 IITyHT, CHUMAIOT 325KUM
c aprepun iputoka (HCA nnmu OCA). I[ocne atoro
MOJTHOCTHIO OTKPhIBaloT BCA 1 mryHT. [1poBepsiioT
Ha remocTa3 (puc. 10).

YimmBaHue paHbl OCYIIECTBISIIOT C BOCCTAHOB-
JIEHWST KUBATEJIbHOW MBITIIIBI: CITUBAIOT CyXOXWITh-
HYIO 9acTh HUTSMU KarmpoH Ne 5 [1-00pazHbiMu
mBaMu. B HUXHUI yroi paHbl TOMEINAIOT TPYO-
yatelii npeHax. [1ocioifHO ymMBaloT TUISITU3MY
" KoxXy. HakmagpIBaloT acenTuyecKyio MOBSI3KY.

Jpyrumu BapriaHTaMU BBITIOJTHEHUSI OTIEpaIlluy
SIBIISTIOTCST ayTOBEHO3HOE mryHTUpoBaHue or HCA
(puc. 11) u ucnoNp30BaHKME B KAYECTBE NIYHTA 3a-
ThUTOUHOM apTepuu, BetBu HCA ¢ hopmupoBanuem
TOJIBKO TUCTATLHOTO aHacToMo3a (puc. 12).

PE3VJIbTATHI

C 2006 1o 2016 IT. BBITTOJIHEHO 57 pEKOHCTPYK-
muii V3 cermeHTa I1A 60mpHBIM ¢ KiTmHUKOM BBH,
W3 HUX B 5 CJIydasix B KAYECTBE IIYHTA PUMEHSITA
3aTBIJIOYHYIO apTEPUIO, B 52 — ayTOBEHY.

Ha navanpHOM 3Tare y 5 manueHTOB UCIOTb-
30Bajd B BUJAE NIYHTA 3aTHIJIOYHYIO apTEpUIO
(BetBb HCA), 13 HUX y 2 — B Ka4ecTBEe M30JIMPOBAH-
HOU PEeKOHCTPYKIINU, Yy 3 — B BUIE MMPOTE3UPOBAHUS
ITA B coueTtaHuM C KapOTUIHOUW SHAAPTEPIKTOMUEIH.
IMocne onepanuy Bo BCex Clydassx OTMEYeHO KITMHUYE-
ckoe ynyulnieHue. Y 4 u3 maimeHToB B cpoku 1o 1 rona
OTMEYEH TPOMOO3 IIyHTa ¢ Bo3BpatoM KinHUKU BHH.

M3 52 60bHBIX C ayTOBEHO3HBIM HIYHTOM | 1 BBITION-
HeHa pekoHCcTpyKius n3 HCA, 41 — n3 OCA B couera-
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Puc. 11. BapnaHT ayToBEHO3HOr0 WyHTMPOBaHMs V3 cermenTa MA 13 Bet-
Beit HCA.

BeTBbI0 HCA B BUAE CBOGOAHOIO LLYHTA.

HUU C KapOTUIHOU 3HAapTepakTomueii. Cpeny HUX B 1
CYTKM TTOCJIe ornepanuu y 1 60J1bHOTO OTMEYEH TPOMOO3
IIYHTAa ¥ 30Hbl PEKOHCTPYKIIMHU C PA3BUTHUEM MOJIyLIap-
HOTO MHCYJIbTa U WHCYJbTa B BepTEOPO-0a3WISIPHOM
6acceiire. [1ammeHT moru6 Ha 3 cyTku. B TedeHME Bcero
epuoIa HaOMIOAEHUS y OCTATIbHBIX 51 00IBHOTO COXpa-
HSUTOCh KJIMHUAYECKOE yITy4yllleHue, cliydaeB TpomMbo3a
IIyHTa He ObU10. [TauuMeHTH HaXOAWJIUCh MOJ AWHA-
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o T
Puc. 13. KomnbloTepHas Tomorpadous, BbINosHeHHas 6051bHOMY Yepes 1 rofg
nocrne ayToOBEHO3HOr 0 LWyHTUPoBaHUs u3 OCA B V3 cermeHT A (0603Ha4eHO
CTPEJIKOM) U KapOTUAHON 3HAAPTEPIKTOMMUM.

MHUYECKUM HaOTIONEHUEM: OCMOTPBI, YIbTPa3ByKOBOE
WcclienoBaHue TIPY BBIMTMCKE, yepe3 3 Mecsla, 1 rox
u ganee exxeroqHo. Yepes 1 rof BHITONHSIIN PEHTIEHO-
KOHTPACTHYIO aHTUOTPadHIoO U KOMITBIOTEPHYIO TOMO-
rpacduio, yepes 5 JIeT — KOMITBIOTEPHYIO TOMOTpaduio.

Ha puc. 13 npencraBieHa KOMITbIOTEpHAst TOMO-
rpacdus, cienaHHast 601pbHOMY Yepe3 1 Tof mocie ayTo-
BeHo3Horo myHTtupoBanus (OCA — V3 cermeHT I1A)
Y KapOTUIHOMN 9HIAPTEPIKTOMUU.

OBCYXJIEHHUE
Xupyprudeckue omnepauuu Ha V3 cermeHTe ITA
BBI3BIBAIOT MHOXECTBO BOIIPOCOB Y CIEINAINCTOB
M3-32 OTCYTCTBMSI KPYITHBIX PAaHIOMU3UPOBAHHEIX HC-
CJIeIOBaHUM, TIPOBEICHIE KOTOPHIX TpeOyeT HaKOoILIe-
HUSI ONBITa B ICSATCIBHOCTU OTIEIBHBIX KOJIJICKTUBOB
aBTOPOB.

BaxxubiM Bormpocom xupyprun V3 cermenTa [TA
sBnseTcs Marepualn myHta. [lo MHeHunio Carney
A.L. (1981) [7], onTUMaIbHBIM MaTePUAIOM IS
IIYHTA SBISIETCST 3aThUIOYHAST apTepUs — BETBb
HCA. dpyrue aBropsl — Koskas F., et al. (1995),
Berguer R., et al. (1998), Kiffer E., et al. (2002)
[15—17] — pe3yabTaTaMu CBOMX HUCCIEIOBAHUI
IOKA3bIBAIOT, YTO ONITUMAbHBI MaTepuant st
1myHTa — aytroBeHa. M3 57 ciydyaeB BBITIOJHEHUS
aBTOpaMM TIPENCTABICHHOUW pabOThl PEKOHCTPYK-
TuBHOM onepaunu Ha V3 cermente [TAB 5 (8,8%) —
B KauecTBe IIYHTA MCIOJIb30BAIN 3aThUIOYHYIO
BetBb HCA, a B 52 (91,2%) — ayTtoBeHy. B pe3yinb-
taTe K 3rony y 4 (80%) manyeHTOB ¢ apTepuabHbIM
ITYHTOM HACTYITWJI TPOMOO3 IITyHTAa, y TMAallUeHTOB
C ayTOBEHO3HBIM IIYHTOM — ToJbKO v 1 (1,7%);
pa3nmuuus B pe3yJbTaTaX CTaTUCTUYECKU 3HAYUMBI
(p<0,01).

W3 BBITIIECKAa3aHHOTO CJIEAYET, YTO JIyYIITUM Ma-
TepHayioM IS IIyHTa B V3 cermenTe I1A siBisieTcs
ayTOBEHA.

3AKIIIOYEHUWE

BrImorHeHMEe aBTOpaMM IIYHTUPYIOMIEH OIle-
pauuu B V3 cermenTe ITA mmo3Bommio obecrie-
YUTh IJUTEJbHOE KynupoBaHUe KiuHuKU BBH
y 88,7% nauueHToB uepe3 3 roga u'y 78,3% — uepes 7
set. [Ipy 3TOM MPOXOIMMOCTH ayTOBEHO3HOTO IITYHTA
coxpansiiach yepe3 3 roma y 98,1% 60JbHBIX, a uepe3 7
netr —y 96,2%.

TakuM 00pa3om, IOIyIeHHBIC PE3YJIBTATHI COIIOCTA-
BUMEI ¢ pedynbratamu Berguer R, et al. [16], Kieffer E.,
et al. (2002) [17]. Ctporuii aaropuT™M 0TO0PA OOITBHBIX
Ha OIlepallnio, NCKIOYAIOMINNA BCe OPYTUe MPUINHE
BBH, yeTkoe cobiofaeHne TEXHOJIOTUN BbIMTOJTHEHUS
OIIepalliy ¢ UCIIOIh30BaHMEM B Ka4eCTBE IIIyHTa ayTOBE-
HBI TTO3BOJISIET 00€CTICYNTD JUTUTEIIBHYIO IIPOXOIUMOCTD
IIyHTa U KynupoBaHue KinHuku BBH y 6obimHcTBa
MAIMEHTOB Ha JOJITO¢ BPeMsI.

Kongpauxm unmepecoe omcymcmeyem.

103



Vachev A.N., Dmitriev O.V.The operative technique
of shunting to the third (V3) segment of the vertebral artery

THE OPERATIVE TECHNIQUE OF SHUNTING TO
THE THIRD (V3) SEGMENT OF THE VERTEBRAL ARTERY

VACHEV A.N., DMITRIEV O.V.

Clinic and Chair of Hospital Surgery of the Samara State Medical University of the RF Public Health Ministry,

Samara, Russia

The authors provide a detailed description of the step-by-step technique of performing the operation of shunting
to the V3 segment of the vertebral artery in patients with clinical manifestations of vertebrobasilar insufficiency
(VBI). Reported are surgical outcomes in a total of 57 patients with VBI. Of these, 5 patients underwent arterial
bypass grafting and 52 patients endured autovenous shunting. One patient developed shunt thrombosis in the early
postoperative period and, unfortunately, died, with the remaining 51 shunts being patent. At 3 years of follow
up, shunt thrombosis occurred in four (80%) patients with the arterial bypass and only in one (1.7%) of the 52
autovein-treated patients. The total duration of postoperative follow up amounted to 10 years.

Long-term freedom from VBI clinical manifestations was achieved in 88.7 % of patients after 3 years and in
78.3% after 7 years, with the 3— and 7-year patency rate of the autovenous shunts amounting to 98. 1 and 96.2%,

respectively.

Key words: vertebral artery, third (V3) segment, vertebrobasilar insufficiency, reconstructive operation,

shunting, operative technique, distal vertebral artery.

INTRODUCTION

A possibility of performing bypass grafting of the distal
portion of the vertebral artery (VA) in its occlusion in the
proximal portion was first reported by Carney A., et al.
(1977) [1]. The authors performed autovenous shunting
from the common carotid artery (CCA) to the V3 segment
of the VA at the level of the first-second (C1—C2) cervical
vertebrae [1—3]. It was noted that one of the obstacles
for performing this operation is the anterior branch of the
C2root (of the spinal nerve), arching over the VA. Lateron,
many authors pointed to the necessity of cutting this branch
for adequate mobilization of the VA at this level [2, 3].

In 1977, Gorkill G., et al. [4] suggested performing
transposition of the external carotid artery (ECA) into
the V3 segment of the VA. In 1978, Gamey A., et al. [5]
reported a possibility of shunting the internal carotid
artery (ICA) occluded in the ostium to the VA at the
level of C1—C2 vertebrae. In 1981, Besson G., et al. [6]
published two reports with different variants of external
carotid distal vertebral autovenous bypass, while Carney
A. (1981) [7] described a variant of using the VA loop
at the level of C1—C2 for an anastomosis with the ECA
branch (occipital-distal-vertebral anastomosis). However,
all these reports were but sporadic.

The 1980s witnessed a sufficiently large number
of publications about shunting interventions in the V3
segment of the VA [8—17]. By the mid 1990s, various
authors described not only the facts of performing such
operations but also reported the remote results [10—15].
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Thus, in 1998, Berguer R., Morasch M.D., Kline
R.A [16] analysed long-term outcomes of treating
a total of 98 patients undergoing reconstructions of the
V3 segment of the VA during a period of 14 years.
The cumulative primary patency at 5 and 10 years was
75+£6% and 70x£7%, respectively.

To date, the largest study is the work by Kieffer E.,
Praquin B., Chiche L., et al. (2002) [17]. The authors
reported the results of 352 reconstructions of the V3
segment of the VA (performed in 323 patients). Significant
vertebrobasilar symptom-free rate was 94.0£3.5% at 5
years and 92.84+3.8% at 10 years. Primary patency rate
was 89.313.6% at 5 years and 88.1+£4.0% at 10 years.

In Russia, reports on reconstructions of the V3
segment of the VA are only sporadic. Specialists of the
Novokuznetsk Neurosurgical Clinic carried out a total
of 11 successful reconstructions of the VA V3 segment [18],
and those of the National Scientific and Practical Centre
of Cardiovascular Surgery named after A.N. Bakulev
performed a total of 21 such operations over 12 years.
The early postoperative patency rate amounted to 80%,
with the late patency amounting to 62%. Surgeons of the
3rd Central Military Clinical Hospital named after A.A.
Vishnevsky under the Ministry of Defence of the Russian
Federation performed 12 operations of bypassing the VA
V3 segment, with the immediate postoperative clinical
improvement observed in all patients [19].

Hence, surgery of the V3 segment of the VA in the late
20th — early 215t centuries accumulated a certain amount
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Fig. 1. Aline of skin incision for the approach to the V3 segment of the VA.

Fig. 3. Peculiarities of the anterolateral approach to the V3 segment of the
VA [the arrow indicates the projection of the XI pair of cranial nerves (n.
accessories)].

of experience with distal vertebral artery reconstructions
of the VA [15—17]. The majority of patients were
subjected to autovenous grafting from the CCA, ECA

[16, 17] or direct transposition of the distal vertebral
artery to the ICA [15], less often — transposition
of the ICA branches to the distal segment of the
VA [16].

However, in the available literature we came
across no detailed description of the technology
of performing the operation of distal vertebral artery
shunting, so we are hereinafter proving a detailed
description thereof.

PATIENTS AND METHODS

Anindication for reconstruction of the V3 segment
of the VA is first of all ineffective medicamentous
treatment in patients presenting with the neurologist-
verified clinical course of VBI during more than 12
months. This provision is of principle importance:
no such operation has ever been performed in any
patient without confirmed VBI. Anatomical lesions
may be different. Among these were: 1) stenosis
or occlusion of the VI and V2 segments of the
VA with disunity of the posterior portions of the
circle of Willis; 2) extravasal compression of the
V2 segment of the VA with disunity of the posterior
portions of the circle of Willis; 3) dissection of the
VA with the risk of distal embolism, an arterial (true
or false) aneurysm and arteriovenous malformation
ofthe V2 segment of the VA; 4) prior open operation
on the V1 segment of the VA or a carotid-subclavian
anastomosis; 5) stent fracture or pronounced
restenosis (if repeat stenting is impossible) after
stenting of the V1 segment of the VA.

All operations on reconstruction of the V3
segment of the VA are performed under endotracheal
anaesthesia. The patient’s position on the table
is horizontal, with a bolster put under the shoulders
and nape, with the head turned to the side opposite
to the operation. Antiseptic treatment of the
operative field — from the upper edge of the auricle,
behind the concha to the jugular notch. Treatment
is preceded by placing a dry gauze ball into
the auditory meatus in order to ensure no ingress
of the disinfecting solution and to prevent acute otitis.

The operation is carried out with the use of the
operating optics with 2.5—3.5x magnification
and a forehead illuminator. The approach
is performed along the internal edge of the nodding
muscle from the mastoid process to the lower edge
of the cricoid cartilage (Fig. 1).

The skin, subcutaneous fat and platysma are
dissected. This is followed by exposing in a sharp way
and by a monopolar electrocoagulator the bifurcation
of the carotid artery and its branches. Patients with

a hypersthenic constitution are for convenience subjected
to partially or completely dissecting the tendinous portion
of the nodding muscle near the mastoid process (Fig. 2).
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Then we expose the carotid artery bifurcation
and with an electric knife partially cut off the lymphoid
fascia. The fascia is dissected form the corner of the
mandible in the form of a triangle with its base facing

the XI pair of craniocerebral nerves (n. accessorius).

The fascia is diverted, covering and protecting the XI
pair (Fig. 3, 4).

Dissecting the cervical fasciae and prevertebral
muscles, we expose the vertical portion of the
V3 segment of the VA in the interval between
the transverse processes of the C1—C2 vertebrae.
Within this interval sized 1.5—2.5 cm, the VA
is maximally free and convenient for formation of an
anastomosis.

On this segment, the VA appears to posses three
anatomical peculiarities:

1. It is arched over by the C2 root — spinal nerve.

2. From it originate large muscular nerves.

3. The artery is enveloped from all sides
by a pronounced venous plexus, haemorrhage from
which, if damaged, may be significant and difficult
to arrest. At this stage, it is necessary to use bipolar
coagulation and an electric suction device provided
with a tip pre-curved for the anatomical parameters
ofthe wound. We use the bent blunt needle of Dufour
(Fig. 5).

With mobility of the C2 root and sufficient length
of the loop, the former may not be dissected but
diverted downwards to the C2 vertebra. If the root
is insufficiently mobile and interferes with exposing
the VA, itis dissected and infiltrated with a lidocaine
solution. No significant neurological problems in the
postoperative period were observed in our patients.

A large arterial muscular branch more often
originates from the medial surface of the VA.
It should possibly be spared. Small branches may
be coagulated with a bipolar electrical coagulator.

Venous plexi pose the greatest difficulty
for the access. Exposure of the VA in this segment
isassociated with their injury. The parameters of the
wound (deep and narrow) complicate visualization
and arrest of bleeding. In the process of the work we
replaced the Dufour needle by a special tip for the
electrical suction pump. The diameter of the tipis 1.5
mm. It is bent according to the wound’s parameters
and makes it possible to visualize and localize
the source of haemorrhage. The latter is finally
arrested by means of cauterization with a bipolar
electric coagulator (Fig. 6).

Once the VA is exposed, in order to pass
the shunt, a dissector is used to form the channel
under the internal jugular vein and vagus in the
direction from the middle of the exposed segment
of the VA to the place of application of the proximal
anastomosis with the CCA or ICA. The channel
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Fig. 5. Anterolateral approach to the V3 segment of the VA. Stage
of coagulation of the venous plexi.

Fig. 6. Exposed V3 segment of the VA (indicated by the arrow).
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Fig. 7. The vertebral artery is clamped in the V3 segment, with a window cut
out for construction of an anastomosis (indicated by the arrow).

segment of the VA (with the shunt filled with blood in a retrograde manner).

is widened with the dissector to the diameter of not less
than 10 mm for free location of the shunt, followed

distal anastomosis. With the presence of a lesion
to the carotid artery bifurcation of 50% and more,
the first stage consists in carotid endarterectomy,
more often eversion one. We believe that this
should obligatorily be performed in order to create
the conditions for long-term functioning of the shunt.
After this, from the ipsilateral femur in the middle
third a 10-to-12-cm-long autovein is harvested.
Once cross-clamped with DeBakey clamps, the VA
is cut open along the anterior wall with microscissors
curved along the surface, followed by creating in the
artery a window measuring 4—5 mm in diameter —
the site of forming the anastomosis (Fig. 7).

The edge of the autovenous shunt is cut at an
angle of 30°. The anastomosis is formed using
the 7/0 Premilene suture and a 10-mm needle
3/8 (manufacturer — B. Braun). Suturing begins
from the proximal “heel” using the parachute
suture technique, pulling up the anastomosis after
formation with 3—5 stitches from each side. This
is followed by alternately suturing each side of the
anastomosis (Fig. 8).

After forming a circular end-to-side anastomosis
with the twisted suture the tread is tightened and tied.
While tightening the thread it is important to avoid
the purse-string effect. First, the clamp is removed
from the distal portion of the VA, checking
for retrograde filling and quality of the anastomosis.
Then the proximal clamp is removed from the VA
(Fig. 9).

The shunt is passed along the channel to the
carotid artery. The clamp is removed from
the proximal end of the shunt for the latter under
the action of blood from the VA could expand and lie
down into the channel without tension. The maximal
filling of the shunt is not always attained because
of the presence of valves in the great saphenous vein.
At this stage, care should be exercised to see that
the shunt is not twisted axially.

Then, the carotid arteries are cross-clamped
in order to form the proximal anastomosis. During
formation of the anastomosis with the ECA the shunt
is passed under the ICA, only the ECA is clamped
from the bifurcation and 2.0—2.5 cm distally, from
the internal surface forming a window sized 1.0—1.5
cm at a distance of 1.5—2.0 cm from the arterial
wall (window for anastomosis). While forming
the anastomosis with the CCA, the CCA, ICA,
and ECA are cross-clamped. Below the bifurcation,
awindow is cut out from the posterior-lateral surface
ofthe CCA. For this window the proximal end of the
autovenous shunt is then tailored.

An important moment is determining the degree

by inserting a holder therein and diverting the tissues  of the shunt’s tension. Despite the fact that the patient’s
medially, thereby broadening the landing zone for the head on the operating table is diverted sideward,
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no sharp change in the interaction between
the vertebral artery and carotid arteries after
returning the head to the midline of the body would
occur. Therefore, from the very beginning it is
necessary to ensure sufficient length of the shunt,
not hoping for alterations in the anatomy after
the operation. According to the authors’ opinion,
there should always be a small reserve of the
shunt in the distal portion near the anastomosis with
the VA, and the shunt should not be tightened.

Then, an end-to-side proximal anastomosis
is formed by circular twisted suture with the 7/0
Premilene thread and a 13-mm needle 3/8
(manufacturer — B. Braun), followed by removing
the clamps from the shunt, ICA and ECA, checking
for haemostasis. Then the ICA and the shunt are
clamped, removing the clamp from the inflow artery
(ICA or CCA). After this, the ICA and shunt are
completely opened, checking for haemostasis (Fig. 10).

The wound is sutured from restoring the nodding
muscle: suturing the tendinous portion with
capron threads No 5 by U-shaped sutures, placing
a tubular drainage in the lower corner of the wound
and suturing the platysma and skin in a layer-by-
layer manner, with an aseptic dressing applied.

Other options of performing the operation
include autovenous shunting from the ECA (Fig. 11)
and using the occipital artery, a branch of the ECA,
as a shunt with formation of a distal anastomosis
only (Fig. 12).

RESULTS

From 2006 to 2016 we performed a total of 57
reconstructions of the VA V3 segment in patients
with VBI. Of these, the occipital artery was used
as a shunt in 5 cases and an autovein in 52 patients.

At the initial stage, the occipital artery (ECA
branch) was used as a graft in 5 patients; of these, as
isolated reconstruction in 2 cases and as VA prosthetic
repair combined with carotid endarterectomy in 3
cases. Clinical improvement after the operation was
observed in all cases. Four patients developed shunt
thrombosis and a relapse of the VBI clinical course
within 12 postoperative months.

Of the 52 patients with autovenous shunt,
eleven underwent reconstruction from the ECA
and 41 — from the CCA in combination with carotid
endarterectomy. Of these, one patient within the first 24
postoperative hours was found to have thrombosis of the
shunt and reconstructed zone with the development
of hemispheric stroke and stroke in the vertebrobasilar
basin. The patient died of POD 3. During the whole
follow-up period the remaining 51 patients exhibited

clinical improvement, with no cases of bypass thrombosis.

The patients were under dynamic follow up, undergoing
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Fig. 10. Appearance of the wound once all anastomoses formed.

Fig. 11. Variant of autovenous shunting of the VA V3 segment from ECA
branches.

Fig. 12. Variant of shunting the V3 segment of the VA with the occipital
artery, a branch of the ECA as a free shunt.

examinations, ultrasonographic study at discharge, after
3 months, 1 year and then annually. The patients endured
contrast-enhanced X-ray angiography and computed
tomography at 1 year and computed tomography at 5
years.

Fig. 13 shows a computed tomography image obtained
in a patient 1 year after autovenous shunting (CCA — V3
segment of the VA) and carotid endarterectomy.
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Fig. 13. Computed tomography image obtained in a patient 1 year after
autovenous shunting from the CCA to the V3 segment of the VA (indicated
by the arrow) and carotid endarterectomy.

DISCUSSION

Surgical operations on the V3 segment of the VA
appear to pose a plurality of questions for the specialists
due to lack of large randomized studies whose conduction
requires accumulation of experience in the activities
of separate teams of authors.

An important problem in surgery of the V3
segment of the VA is the material of the shunt.
According to Carney A.L. (1981) [7], an optimal material
for the shunt is the occipital artery — a branch of the
ECA. The findings obtained by other authors — Koskas
F., et al. (1995), Berguer R, et al. (1998), Kiffer E., et
al. (2002) [15—17] — confirmed that an optimal material
for the shunt is an autovein. In our series, of the 57
reconstructive operations on the V3 segment of the VA,
the occipital branch of the ECA was used as a shunt
in 5 (8.8%) cases and an autovein in 52 (91.2%) cases.
At 3 years, shunt thrombosis occurred in four
(80%) patients with the arterial bypass and only in one
(1.7%) of the 52 autovein-treated patients, with
the differences in the results being statistically significant
(p<0.01).

From the above-mentioned, it follows that an
autovein is the best material for the shunt in the V3
segment of the VA.

CONCLUSION
Shunting operations performed by the authors in the
V3 segment of the VA made it possible to achieve long-
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term freedom from VBI clinical manifestations
in 88.7% of patients after 3 years and in 78.3%
after 7 years, with the 3— and 7-year patency of the
autovenous shunts amounting to 98.1% and 96.2%,
respectively.

Hence, the obtained findings are comparable with
those of Berguer R., et al. (1998) [16] and Kieffer E.,
et al. (2002) [17]. A strict algorithm of selecting
the patients for surgery, excluding all other causes
of VBI, as well as rigorous adherence to the
technology of performing the operation with an
autovein used as a shunt make it possible to ensure
long-term patency of the shunt and freedom from
VBI clinical course in the majority of patients
for a long time.

The authors declare no conflict of interest.
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