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Koponapnoe wynmuposanue (KII) sersemces agpghexmusnoim memodom nevenus npu MH020COCYOUCOM
nopasiceHuu kopornapuolx apmepuii (KA) ¢ Hu3koii uacmomoii N08MOPHbIX BMEULAMeabCmE, NPesoCX00HOI Om-
daneHHoll 8blcUBaEMOCMbIO U 80000011 om cmeHoKapouu. B ocnose ycnexa onepavuu aexcum npoxooumocmso
KOHOYUmMOo8 u 001206€4HOCMb UX PYHKUUOHUPOBAHUS, YO 8 CB0I0 04epedsb 80 MHO2OM 3A8UCUM OM NPABUNLHOZ0
evlbopa kondyuma, ueneeoii KA. Ilpu amom npoxodumocms 00H020 U moeo Jce KOHOyuma npu wyHmupoeaHuu
baccetina ne6oil u npaesoii koporaproii apmepuu (I1KA) moxcem pazauuamocs, ymo, 8eposimuo, 00yca064eHO
DA3UMUAMY 8 PU3UO0A02UU U NOKANLHBIX XAPAKMEPUCMUKAX KPOBOMOKA, duamempe, RPUHUMAIOWEM pycae.
B nacmosuwee epemsa ycmanosneno, umo oas pesackyaapusayuu oacceiina JIKA onmumanvruim seasemes uc-
n04b308aHUE 08YX GHYMPEeHHUX epyOHbIX apmepuil. OOHAKO ONMUMAAbHBLIL 6APUAHM WYHMUPOBAHUs baccelina
ITKA ne naitden. B 0annoii pabome npedaaeaemces eapuanm uynmupoganus 6acceina [1KA c ucnoavsosanuem
KomOunuposannoeo I-epagpma, cgpopmupoeannoeo us npokcumManbHo2o y4acma npagoii 6HympenHel epyoHoll
apmepuu (BI'A) in situ u 6oabuwoil nookoxcnoii éenst (BIIB), svidenennoii memodom «no-touch». Jlannas memo-
duka sieasiemes yacmoio cxemamuuecko2o asreopumma KIII, paspabomannoeco é Haweil KAUHUKe U NOAYHUBULEE0

Hazeanue «Penza Coronary Technology».

Karoueesvie caoea: KoponapHoe wyHmupoganue, UHMPAONePaAUUOHHA YAbMPA38YK08as 0ONNAEPOBCKAs

gnoymempus.

BBELEHUE

Koponapuoe myatuposanne (KIII) saBusercs a¢-
(beKTUBHBIM METOIOM JICUCHUS TP MHOTOCOCYINCTOM
mopaxXeHNU KopoHapHEIX aprepuii (KA) ¢ HU3KOM
YacTOTOW MOBTOPHBIX BMEIIATEIbCTB, MIPEBOCXOIHOM
OTHAJIEHHOW BbIKMBAEMOCTBIO 1 CBOOOIOM OT CTEHOKAp-
nuu. B ocHOBe ycrexa onepaiyu JeXXUT MPOXOIUMOCTh
KOHIYUTOB M JOJITOBEYHOCTh UX (DYHKLIIMOHUPOBAHUS,
YTO B CBOIO OY€pEIb BO MHOTOM 3aBUCUT OT ITPAaBUJILHOTO
BbIOOpa KoHayuTa, 1eneBoii KA. Ilpu aTom mpoxonm-
MOCTb OJHOTO 1 TOTO € KOHAYUTAa MPU IIIYHTUPOBAHUN
bacceiiHa JieBoIi M TTpaBoil KopoHapHoii aptepuu (ITKA)
MOXET pa3nyaThCs, YTO, BEPOSITHO, OOYCIIOBJIEHO pa3-
JIMYUSMU B (DU3UOJIOTUHU U JIOKAJIbHBIX XapaKTepUCTUKAX
KpPOBOTOKA, AuamMeTpe, mpuHumMatomeM pycie [1]. Taxk,
B MHOTOYHMCJICHHBIX UCCIEAOBAHUIX ObLIO MOKA3aHO,
4TO ONTUMAJILHEIM IJIs1 OacceiiHa JeBOM KOpOHAapHOM
aptepun (JIKA) siBisteTcss GMMaMMapHOE IITYHTAPOBAHUE
KaK «in situ», Tak 1 B Buze T- n Y-rpadros [2—6]. OnHako
npu myHTupoBaHuu I1KA u ee BeTBelt TpoXOaUMOCTb
BHYTPEHHUX TPYIHEIX apTepuii (BI'A) Mo maHHBIM JIHTE-

paTypbl HUKE, 4eM IIpY IIIYHTUpoBaHUU OacceitHa JIKA
[7, 8]. boxpmrast monkoxHas BeHa (BIIB) u mydeBas
aprepus Kak KOHIYUTHI mist 6acceiina [1KA, mo naHHEIM
JINTePATyphl, UMEIOT COITOCTABUMEIE T10 IIPOXOIUMOCTH
OTHAaJIeHHbIE PE3YJbTaThl, HO TEM HE MEHee YCTYMNaloT
BT'A ipu mynTupoBannu 6acceitna JIKA [1, 7, 8].

CrnenmoBaTenbHO, eciiv ag cucteMbl JIKA BEIGOp
KOHIYUTOB IUIST 00eCTICUCHMST HAVUTYIIIINX pe3yIbTaTOB
TOHSITEH, TO BOIIPOC O BEIOOPE ONTUMATHEHOTO KOHIYNUTA
st ITKA octaetcst OTKPBITBIM.

B Hacrosmeit paboTe MBI IIpencTaBIsieM BapHaHT
myHTupoBaHus 6acceiina [1KA ¢ ucnonb3oBaHueM
KoMOuMHMpoBaHHOTO I-rpadTa, cdhopMUpPOBAaHHOTO
U3 TIPOKCUMaJbHOro yyactka rpaBoii BI'A in situ u BI1B,
BBIIEJICHHOM METOIOM «no-touch». JlaHHass MeTognKa
SIBJISICTCSI YacThlo cxeMaThaeckKoro ajaroputma KIII,
pa3pabOTaHHOIO B HaIllell KIWMHUKE W ITOJYYMBIICTO
nasBaHue «Penza Coronary Technology».

e nccnepgoBanusa. OnucaTb METOONKY IIYHTH -
poBanus 6accerina I[1KA ¢ ncnonb3oBaHneM KOMOMHM-
poBaHHOTO I-TpadTa, cocTosIero 13 MPOKCUMAITLHOTO
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Tabnnya 1
KnuHuKo-nemorpaquecKaﬂ XapaKTepucTuka nauneHToB

Mokasarenb 3navenue | 95% M (Q,-Q;)
Bospact 64+8 62-66
Mysckoit non, % 4y (73%) 61-83
UMT 30,2¢32 2,6-4.2
CreHokapaus Il OK, % 38 (63%) 51-74
Crerokapons IV OK, % 22 (37%) 26-49
Axespusma X, % 14 (23%) 14-35
OB JIX% <35% 8 (13%) 1-24
yyanVI(DOKaﬂ bHbI aTepocknepos,: 4 (7%) 3-16
CaxapHblit aunaber, % 20 (33%) 23-46
XOBJ1, % 1 (18%) 11-30
EuroScore, cpeanuit % 34+20 29-39
DK - @yHKunoHanbHbii knacc; N - RoseputenbHbii nHTepBarn; Q-Qs -
MEXKBAaPTUIbHBIA MHTEPBAS; EuroScore - LKana pucka pasButns nepuonepaynoHHbIX
ocrnoxHenni; UMT - ungekc maccol Tena; OB JIX - ¢pakuns BbI6poca 1eBoro
Xenynoyka no Simpson; XObJ1 - XpoHndeckas 06CTpyKTUBHAS 60/1€3Hb 1erKnX

yuacTka npaBoit BI'A in situ u BI1B, BeigeneHHo# MeTo-
oM «no-touch». O1IeHNTh HETTOCPEACTBEHHBIC KITMHU-
gecKue U PIoyMeTpUIeCKUE pe3yIbTaThl IPUMEHEHUS
TAaHHOW METOIUKM.

MATEPWANDBI N METOLbI

B uccnenyemyio rpynny Bouuio 60 MMalUMeHTOB,
13 HUX MYXXIUH 44 (73%). CpenHuii BO3pacT COCTaBUI
64+7,7 rona.

Bce 6onbHbIe cTpananu MBC, cteHoKapaueir Hampsi-
xenus II1-1V dynkumonansHoro Kinacca. [TonpobHas
KJIIMHUKO-IeMorpaduyeckas XxapaKTepuCTHUKa TIpe-
cTaBjieHa B Ta0. 1.

B mepedeHp IpemonepalimioHHOTO O0CIeTOBaHUS
OBLTM BKJIIOYeHBI KoMIboTepHast ToMorpacdus (KT)
C KOHTpAcTHHIM ycuiieHrueM ooenx BI'A 1 ycTheB nieBoit
" TIpaBoit KopoHapHBIX apTepuit (KA) m yiIbTpasBy-
koBag pomruieporpadus odbeux BI'A. ITo manaeiv KT
OLICHUBAJIUCH CIICAYIOIINE TTOKA3aTEeIIN: TUAMETP YCThSI
nuHyHIuoOyasapHoit yactu BI'A u KA, nuameTtp ux Ty-
OyJISIPHOI YacTU U BhICOTAa MHPPYHAUOYISIPHOM YacTu
BI'A u KA (puc. 1).

IIpu aHanM3e MaHHBIX ITOKa3aTeIei MBI MPUIILIN
K BBIBOIY, UYTO pa3MephI ITpaBoii BI'A paBHBI COOTBETCT-
BYIOIIMM pa3MepaM mpaBoii KA; Takas ke 3aKOHOMep-

HOCTb BhIsiBIIeHA 17151 1eBbIX BI'A n KA. Takum o6pa3om,
dakT cymiecTBOBaHMS COBHAACHMS 3TUX Pa3MEpOB I10-
3BOJIMJI HAM CUMTATh IIYHTHPOBaHME bacceitHa IpaBoit
KA rpadrTom ot mpaBoii BI'A u nesoit KA rpadrom
ot sieBoil BI'A aHaToMuuyecKu 000CHOBaHHBIM.

TEXHWUKA OMEPALMN
«PENZA CORONARY TECHNOLOGY»

Bo Bcex cirydasix 1OCTYIIOM K CepILy CTY>KIJIa ITOTHAST
cpenuHHas ctepHoToMus. Beimensiiuchk 06e BI'A meTo-
oM ckenetusdauun. 3a6op BITB BuITTOTHSIIICS ¢ OKpY-
KaloIMMU TKaHIMU 1o Metoanke D. Souza [9]. Bcee
BUIVMBIC OOKOBEIC BETBU BEHBI IUTUPOBAJIN IIPUOIM3H -
TeabHO B 0,5 CM OT CTEHKU BEHBI HEPaCcCaChIBAIOIICHCS
nonuduaaMeHTHON HUTHIO 3/0. 3aTeM BeHa BMeECTe
C OKpYKaIoIIeH KJIETIATKOM OTCEITapOBhIBAIACH C TTOMO-
B0 HOXXHMUII. JIMCTaTbHEIN 1 TIPOKCUMAIBHBIN YIaCTKI
BBIIEICHHOM TaKIM 00pa30M BeHBI HE TIEPEBA3BIBAIICH
¥ He TIepeceKanch 10 MOMEHTa (DOpMUPOBAHUS aHa-
cToM030B. To ecTh BeHa ObUIA OCTaBJIcHA Ha MecTe Oe3
BCKPBITHS €€ IIPOCBeTa M KaHIOISIUU. IS mpeaoTBpa-
IIeHNSI TICPEKPyTa Ha TIePEeIHIO ITOBEPXHOCTb BEHEI
HAHOCWJIM MapKepoM ITYHKTUPHBIC TUHUW; Jajiee BeHA
VKpBIBAJIACh caa(eTKo, CMOYCHHOM B (hM3MOJIOTHYE-
ckom pactBope. [locne BeigeneHuss BI'A paccekancs
nepukapa. [IBI'A oTcekanach ¢ ocTaBlieHUEM KYJIbTU
ImHOM 3—4 ¢M OT yeThsl. [aree oTceKaln IpoKCUMab-
Ho u guctajgbHOo BIIB, Ipu 3TOM KaHIOMSAINIO, TUAPAB-
JIMYECKYIO TIJIATAIIIO K e¢ OY:KMPOBAaHME HE TIPOBOIVIIH.
[TepBBIM 3TarioM GOPMHUPOBAIN KOMOMHNPOBAHHBIN
I-rpadpt Mexny aytoBeHoil u Kyabreit IIBI'A «kKoHeln
B KOHeIl» HUTHIO 9/0, BTOpBIM 3TarioM — T-rpadT: KOHeIl
otrceueHHoil [1BI'A B 60k JIBI'A Hutbio 9/0 (puc. 2).
3aTeM BBITIOTHSUIA CTaHAAPTHOE MOAKITIOUCHIE allliapaTa
HNCKyCCTBEeHHOTO KpoBooOpamenus (AMK), peBusuio
KA, kpoBstHyI0 Kapauoruieruio. ITociemoBaTebHO
dopmupoBaI aHACTOMO3HI CHavYaIa Mexny I-rpacdrom
u I1KA unu ee BeTBSIMU, 3aTeM — MEXIy OpaHIIamMu
T-rpacdra 1 BeTBIMU OTMOAIONIEH apTEPUN U TIepeaHE
HUCXomsme aprepun. OIleHKY KpOBOTOKA I10 IITYHTaM
BBIMIOJIHSLIN ¢ TTOMOILBIO iioymeTpa VeryQ MediStim®
(Ocno, HopBerus) 1o cieayonmm mapaMerpam: 00beM-
Hast CKOpOCTh — Q M COIpPOTUBIICHNE KPOBOTOKY — PI.
M3MmepeHUs BBITIOTHSUTN BO BpeMsI KapIUOILICTMIeCKOM
OCTAaHOBKHM ceplla mmocjie GopMUpOBaHUSI KaxKIOTO
aHACTOMO3a IIpU TMepPy3MOHHOM HaBICHUU 45 MM pT.

Puc. 1. KT C KOHTPACTHbIM YCUIIEHWEM YCTbEB NIEBbIX 1 NPaBbix BIA 1 KA. An A, - inameTp ycTbs MHGYHAMBYNAPHON YacTy, B v B, - anametp Ty6ynspHoi
yacty, C n C; - BbicoTa uHdyHanbynspHoit yactn KA v BIA COOTBETCTBEHHO
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CT., TIOCJIE CHSTHS 3aXKMMa C aOpTHI,
B KOHIIE OITepaIiy HEMOCPEICTBEHHO
nepea CBeAeHUEM TPYIUHBI IIPU CHUC-
TeMHOM gaBiieHnu 100—110 MM pT. CT.
(puc. 2) [10, 11].

PE3Y/NIbTATHI

B uccnenyemoii rpyrine rnmanyeHTOB
cpenHee 3HAYEHUE IJIUTEIbHOCTHU
oIepamy cocTaBmiIo 288158 MUHYT,
Bpems UK 108+47 mun, UM 63£29
muH. CpenHue 3HaYeHUsI KOMKO-THS
B OTAEJEHUM peaHUMALMK U UH-
teHcuBHo# Tepanuu (OPUT) 2£0.6,

- ey

00IIIeTo MOCIIeoIePallMOHHOI0 KO-
Ko-gHd 1215, kpoBomorepu 450141
MII (Tabr. 2).

ITo maHHBIM (IOYMETPUU OBUIM TOCTUTHYTHI XOPO-
11IMe rmoKazaTeIu KpoBOoToKa o I-rpadty nist 6acceitHa
IIKA: ipu nepexatoii aopte Q 64+12 wmu/mun, PI —
0,4%0,2; ra mapamensaoM MK Q — 55£10 mi1/MuH.,
PI — 1,1£0,4; mocne okornvyanmst UK Q — 4515 wui/
MuH., PI — 1,9£0,6 (tabu. 3).

B mocieonepaimoHHOM TIeprOAe TSI OLICHKH TIPO-
XOAMMOCTHU IIYHTOB BbINoAHsIM KT-1myHTorpaduio
C KOHTpacTHBIM ycmieHueM (puc. 3). CrygaeB nucyHK-
IIMY ITYHTOB BEIABJICHO HE OBLIO.

OBCYXEHUE

Kak cBUIEeTeThCTBYIOT JTaHHBIE COBPEMEHHON JTH-
TepaTypsl, pe3yIbTaThl IlyHTUpoBaHus 6acceiina [TKA
MPY UCTIOJIb30BAaHUY PA3TUIHBIX KOHAYUTOB BEChbMa
pa3zHOOOpa3Hbl M MPOTUBOpPEeUYMBHI. PaHee oTmeua-
JIOCh, YTO UCTIONBb30BaHue T- u Y-rpadToB, Korma mist
myHtupoBaHus 6acceitHa I1KA ucnonbsyercs I[1BIA,
COTIPOBOXIAETCSl O0Jiee HU3KMMU TTOKAa3aTeNsIMU TIPO-
XOAUMOCTH U HE MMEET TTPEUMYIIEeCTBA Tiepe ]l APYyTUMU

Puc. 2. @noymetpus (16, 26) T-rpadta (1a), wyHTupyioLlero 6acceit nesoit KA, u I-rpadra
(2a), WwyntvpytoLwero npasyio KA

TpaHcIUTaHTaTaMM [ 1, 7]. DTO 00BICHSIETCS BO3MOXHBIM
HaJIW4IreM KOHKYPHUPYIOIIETo KPOBOTOKA B HATWUBHOM
KOPOHApHO apTepruH, 0COOCHHO IIPU JOMUHHUPYIOIIEM
TIPaBOM TUTIC KPOBOCHAOKEHMS Cepla, TOTPaHIIHBIM
CTEHO30M 1 OOJBIINM IUAMETPOM KOPOHAPHOIT apTe-
puu [7, 12]. CnemoBaTtenbHO, T- 1 Y-KoHbHUTYpaIInst
u3 JIBI'A u [1KA He MOXeT ObITh CTaHAAPTHBIM rpadpToM
s Beex cnydyaeB KIIT.

bonbias noakoxHas BeHa (BITIB) mo-npexHemy
ocraeTcs HauboJjiee YacToO MCIIOIb3YEeMBIM KOHOYHUTOM,
B TOM YHCJIE IS IyHTHpoBaHus 6acceitHa [TKA. OnHa-
KO TaKMe HeIOCTAaTKH!, KaK OOJIBIIION TMaMeTp, CTPYKTY-
pa CTEHKHM, apTepHaIN3alis U pa3BUTHE aTEPOCKIIEPO3a
¥ CBSI3aHHBIC C 3TUM HEYIOBJICTBOPUTEILHBIC OTIAJICH-
HBIC Pe3yJIBTATHI [ 13], mpuBenn K peHeccaHCy MHTepeca
K JrygeBoit aprepun (JIA). Psiom aBTOpoB oTMEUaeT mpe-
MMYIIECTBO UCIIOIb30BaHUs JIA B KaueCTBE TPETHETO
koHmynTa 1 KII mo mpoXoguMocTy U OTHAJICHHOM
BeDKUBaemoctH [14, 15]. Tem He MeHee, JIA aBnsercs
apTepHreil MBITIIEYHOTO THIIA, CKIIOHHA K CTIa3MYy, IIPOIY-

Tabnnya 2
Noka3atenu onepaLMoHHOro U nocsieonepaLMoHHOro NnepuofoB
lokasatenu Sto 95% AN
[lnuTenbHOCTL onepaumum, M1H 288+58 273-302
Bpems UK, MuH 10847 95,8-120,1
Bpems UM, MuH 63+29 555-704
NHbapKT M1okapaa 0 0
NHeynbt 0 0
KposoteyeHue 0 0
KpoBonoteps, Mn 257141 220-293
06LLmit n/0 KoKo-neHb B OPUT 2+0,6 18-21
06LLMiA /0 KOMKO-OEHb 1245 10,7-13,2
lpumeyanne: UK - uckycer KpoBoO6D > UM - MHOKapaa; S -
CpenHee 3HaYeHNE; +0 - CTaHAAPTHOE OTK/IOHeHe; [N - [0BEpUTE/IbHbIN NHTEPBAT;
OPUT - otgenenne peaHnmaynn n uHTeHCUBHOW Tepanmy; AN - L0BepUTE/IbHbIN
MHTEPBA/.

Tabmmya 3
Noka3atenu pe3ynLTaToB MHTPAONEpaLUOHHON hoyMeTpum
M gonnneporpaguu nocne onepawum no WyHTy npasoi KA

Mokasatenu (n=60) Sto 95% [
Q npu nepexartoit aopte, M/MuH 6412 60,9-67
Q Ha doHe UK, mn/muH 55+10 524-575
Q nocne okoHYaHus WK, ma/MuH 4515 §11-488
Pl npu nepexatoi aopte 04202 03-05
Pl Ha doHe UK 11£04 1-12
Pl nocne okoH4aHus MK 19+0,6 17-2]
PSV. cMm/c 7014 56-84
Vo6, Mn/c 48713 355-619

Tpumeyatme: MK - nckyccTBenHoe kpoBoobpaleqne; UM - niemns mnokapaa; AN -
[0BEPUTE/IbHBIN MHTEPBANT; ( - 06bEMHAS CKOPOCTb KPOBOTOKA M0 LLYHTY: Pl - uHaekc
COnMpoTHBIIEHNS KPOBOTOKY M0 LIyHTY, PSV - nHeliiHas ckopocTs KpoBoToka no BIA
110 IaHHbIM JONNePorpagum, Vob - 06beMHas ckopocTb KPOBOTOKA 110 AaHHBIM

aonnneporpagum.
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Puc. 3. KT-LuyHTOrpadust C KOHTPACTHbIM ycuneHneM. CTpenkamu
NoKa3aH aHacTOMO3 BeHbI 1 KyNbTW NpaBoit BI'A «koHe, B KoHeL»

LIPYET MEHbIIIEEe KOJIMIECTBO OKCHIA a30Ta, 9YTO MOKET
IIPUBOAUTH K KOHKYPEHTHOMY KPOBOTOKY C HATUBHOM
KA, cHImKeHWIO KpOBOTOKA, BA30KOHCTPUKIIUY U aTPO-
¢um — 1. H. stringing-deHomen [16]. Mcnonb3oBaHue
JIA nenecoo6pa3Ho WISl IIYHTUPOBAHUS MPOTSKEHHBIX
BbIpaXeHHBIX (>90%) cTeHO30B MU OKKJIIO3UPOBaH-
HBIX KOPOHAPHEIX apTepuii. HanMmeHee momxonsmmmmMm
IJIST ITYHTUPOBAHUS JIydeBOit aprepueil sTBiIstoTcs KA
OOJIBIIIOTO THAaMEeTpa C JIOKAJIBHBIMU ITOTPAHUYHBIMH
creHo3amu. Takum o6pa3om, JIA aptepust He SIBIISIETCS
YHUBepPCaJlbHbIM KOHIYUTOM 17151 OacceitHa ITKA.

B mocnemHee mecsATmieTe OTMEYaeTCs] BO30OHOB-
JNieHue nHTepeca K ucronb3oBanuio BITB ms KII. s
YBEJIMYCHUS TOJTOBEYHOCTH ayTOBCHO3HBIX IITYHTOB
OBLIM IIPEIIOKEHBI: KOHCEPBUPYIOIINE PAaCTBOPHI,
TeHHas Tepamusl, Hapy>KHbIe KapKaChI-CTCHTHI, UCIIOIb-
30BaHNE ayTOBEHHI IJII KOMOMHMPOBAHHOTO TpadTa,
«no-touch» TexHuka 3adopa [9].

Kim ¢ coast. [17] nmpoBean paHIOMU3MPOBAHHOE
HCCIeIOBaHNE, B KOTOPOM ONHOM TPYIIE MAalMeHTOB
dopMUpoBaI KOMOMHUPOBAHHBIN Y-TpadT U3 ayToBe-
HBI, UMIUIAHTUPOBAHHOM B 00K jieBoit BI'A; manimeHTram
BTOpOI rpyniibl hopmupoBanu Y-rpadt u3 npasoii BT'A,
UMILIAaHTUPOBaHHO B 60K JieBoit BI'A. IIpoxogumocTh
ayToBeHHI U TipaBoit BI'A uepe3 oquH rop ObL1a corocTa-
BuMa (96,9 1 97,9% cOOTBETCTBEHHO); BbXKMBAEMOCTb,

140

CcB00OOIA OT HEOIATOIPHUSATHBIX CEPIEUYHO-COCYINCTBIX
TakKe He pa3jInJyajnch Imo rpymmmaM. Hwang ¢ coaBT.
[18] coobmiaroT 06 aHAIOTUYHBIX pe3yJibTaTax dyepe3
5 JIeT: mpOXOAMMOCTbh KOMOMHUPOBAHHBIX Y-TpadToOB
B IpyILIie ayTOBeHHI cocTaBuia 94,1%, B rpyiiiie paBoi
BT'A — 98,1%. TeopeTuyecKUMU MPEeUMYIIECTBAMU
WCIIOJIb30BaHUsI ayTOBeHBI 0T BI'A aBTOpHI cUMTAIOT:
TIOCTOSTHHOE BO3ICUCTBHE HAa CTEHKY BEHBI IPOMYIIH-
pyemoro BI'A NO; mocTaToyHyI0 JJUHY ayTOBEHBHI,
KOTopast o0ecIieunBacT JOCTUXKCHNIE BCEX IIEJIEBBIX
KA; a Takke TO, YTO ayTOBeHA MCITBITEIBACT MCHBIIIMIA
TeMOIMHAMWYECKHI CTPECC IT0 CPaBHEHUIO C KOHITyUTAa-
MU, UMIUIAHTIPOBAaHHBEIMH B a0pTy. TOT K¢ KOJUIEKTHB
ABTOPOB OIYOJIMKOBAJ Pe3yJbTaThl YIBTPa3BYKOBOTO
uccaegoBaHusI KOMOMHUPOBAHHOTO Y-rpadTa uyepes 1
rox rmociie orrepanuu [ 19]. JlmaMeTp ayroBeHBI 3HAYMMO
yMmeHbImcs ¢ 3,58+£0,61 MM 1o 2,71£0,42 MM, TIpok-
cuManbHbIil otaen JIBI'A yBemmaniics ¢ 2,41+0,25 MM
110 2,63+0,3 MM; TOIIIMHA KOMITJIEKCA MHTUMAa-Meana
He pasznuuanach Mmexny JIBI'A 1 ayToBeHOI.

B 2009 r. M. Cirillo onrcan TeXHUKY HIyHTHUPO-
BaHug Oaccevina [1KA 18 mammeHTaM ¢ ITOMOIIBIO
KoMOuHUpoBaHHOTO I-rpadTa Mexay ayToBeHOM
u ripokcuMaiabHbIM cerMeHTOM I1BI'A. I1pu sToMm BeHa
3abupasach KiaccuueckuM cnocodom. ITocie onepamumn
14 manmentam m3 18 BeImonHstack KT-anrmorpa-
¢ust, Bce KOMIO3UTHEIC KOHAYUTHI OBLIN ITPOXOTNMBI
[20]. Kak mponeMOHCTpUpOBaJio Hallle Ipeabiayllee
ncciaenoBanue, [-rpadT nMe HaWIydIIre IToKa3aTeIn
npoxoaumocTu (95,5%) no cpaBHeHuio ¢ T-rpadrom
(90%) n ayToBeHoiI OT aopTHI (88,4%) uepes 3 Toma [21].

B 1996 r. Souza mpemioxui «no-touch» TexHu-
Ky 3a00pa ayTOBEHBI C OKPYKAIOIIUMHU TKaHSIMU 0e3
pasmyBaHus [9]. B psime m3bIcKaHMiT aBTOP IIPOICMOH-
CTPHPOBAJI IIPEBOCXOICTBO MIPOXOINMOCTH ayTOBCHBI
«no-touch» nepen Kjaccuyecku 3a0paHHOI ayTOBEHOM
[22, 23]. Dreifaldt ¢ coaBT. B cBoeM HMCCIIEIOBAaHUN
TIPOIEMOHCTPUPOBAIHN IIPEUMYIIIECTBO B IIPOXOTUMO-
ctu «no-touch» mepen JIA depe3 3 roma Ipw IIyHTH-
poBaHuu OacceiiHa Kak mpaBoii (92 npotus 84%), Tak
U JIEBOII KOPOHAPHBIX apTepuii (97 mpotus 84%) [24].
OCHOBHBIMH TIPEUMYIIECTBAMU TEXHUKHN SOouUzZa SIBIIS-
FOTCS aTPaBMAaTUYHOCTD IO OTHOIICHUIO K KOHIYUTY,
COXpaHHOCTh SHIOTEIMUSI, COXpaHCHNE aIBCHTUIINAIIb-
HOTO CJI05I ¢ (PYHKIMOHUPYIOIIMMHU Vasa vasorum, oT-
CYTCTBUE BIIMSHNS HA THTUMY BEHBI KOHCEPBUPYIOIITAX
pacTBOpPOB, COXpaHEHNE BEHBI B KPOBOTOKE IO MOMEHTA
a"Hactomo3upoBaHus [9]. Hanmnane okpyKalommx TKa-
HEl cImocoOCTByeT 00Jiee TMPOCTOM YKIIagKe KOHIYUTA
B TIOJIOCTH TIEpUKapaa, a TAKKE CHIKAeT BEPOSITHOCTD
ero TepeKpyTa U Imeperuoda.

[IpenMyIecTBO KOMOMHMPOBAHHOTO TpadTa Imeper
KOHIYUTOM, UMILUIAHTUPOBAaHHBIM B aOpTy, C OOHOI
CTOPOHBI, ¥ IPEMYIIECTBO ayTOBEHHI «no-touch» mepen
KJIACCHYEeCKH 3a0paHHOI BEHO, C APYroif CTOPOHHI,
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IIpUBEJIO K nuee GopMHUPOBAHNST KOMOMHUPOBAHHOTO

I-rpadTa 13 ayroBeHH «no-touch» 1 MPOKCUMAIBFHOTO
otaena [IBTA mg myatuposanus 6acceitna [TKA. Co-
31aHe KOMOMHMpOBaHHOTO [-TpadTa B CBOIO ouepelb
nocnoco0CcTBOBAJIO pa3padborke HOBOM MeToauku KIII —
«Penza Coronary Technology», KoTopast BKIII0O4aeT
peBackyngpusaumio 6acceitna JIKA Y- v T-rpadTom
1 KOMOMHUpPOBaHHBIN [-rpadT misg 6acceitna [TKA.
OTiuaHble GIOYMETPUUECKUE W TOCIUTAJIbHBIC
PE3YJIbTATHI IPEIIOKECHHON HAMY METOTUKH ITTO3BOJISI-
10T HaIesIThCsl HAa JOJTOCPOYHOE (PYHKIIMOHUPOBAHUE
KOMOMHUpPOBaHHOTO I-rpadTa u pemeHue Bompoca
0 BBIOOpPE ONTHMMAJIBLHOTO KOHIYHMTA IJIs OacceifHa
I1KA. bnarogaps ucnonb3oBanuio T- u Y-rpadra mist
bacceitHa JIKA maHHasi MeToAarKa AaeT BO3MOXHOCTD

BBHITIOJIHUTD TTOJIHYIO MYJIbTHAPTEpHATbHYIO PEBACKY-
JISIPU3ALINIO MUOKApIa.

BbIBOLbI

1. Ucnionb3oBaHue BeHBI OT ITpaBoit BI'A ymeHbIaeT
OUPKYISITOPHBIN CTpece IIyHTa, OJarogaps JOCTAaTOY-
HO ITMHE TIO3BOJISICT BRIIIOJIHUTE PEBACKYJISIPU3ALIIIO
moboro cermeHTa 6acceitHa I[1KA u penraet mpo6iaemy
BbIOOpa koHayuTa ajs 6accetina [1KA npu T-rpadrax
B 6acceitH JIKA.

2. «Penza Coronary Technology» — yHuBepcanbHas
BOCIIPOM3BOANMAS. METOINKA, ITO3BOJISIOIIAsT BBITION-
HUTH TTOJTHYIO MYJIbTHAPTCPUAIBHYIO PEeBaCKYIISIpA3a-
U0 MUOKapa.

Kongpauxm unmepecose omcymcmeyem.

Koponapnas peBackynsgpusauusi npu UbC — 3to
MO CBOE CyTH OOBIYHAsI COCYAMCTAas omnepauus, npu
BBIMTOJJTHEHUU KOTOPOW HEOOXOAWMO MCMOJIb30BaTh
KapAuoaHecTe3nojgorunyeckoe nmocooue. MMeHHo
TO3TOMY BCE MPUHIIUTIBI, BHIPAOOTaHHBIE B XUPYPTUU
MAaTUCTPAJIbHBIX apTEPUL TPABOMEPHBI JJIs1 KOPOHAp-
HOM XUPYPIUU:

a) J1I0O0Oo¥ KOHAYUT JIy4llie U JOJITOBeYHee paboTaeT
(OAVH U3 rIaBHBIX MApaMETPOB €r0 OLIEHKH), €CJIM OH
«IIeJIbHBI», a HE KOMOMHUPOBAHHBINA (KOMOUHUPO-
BaHHBIM €TO LIeJICHANIPABJICHHO MpeIiaralT AeaaTh
aBTOPHI MIPEACTABIEHHO PaObOTHI);

0) IIUTEIBbHOCTh PabOTHI JIIOOOT0 KOHAYyUTa 3a-
BUCUT, HECOMHEHHO, OT MHorux akrtopos. Ho ox-
HUM U3 BAXKHEUIINX SBIISIETCST (haKTOP COXPAaHHOCTU
JUCTAJIILHOTO pycja WYHTUPYEMOU apTepuu. JTo
CEerofiHsl MOCTYJAaT U OH HE OCMapUBaeTCI HUKEM.
CylecTBYIOT AaXe KjaaccuuKaluuy OUEHKU TUCTaNTb-
HOTO pycia, Takue, KaK MPeIuKTOpbl TJIUTEIbHOCTU
paboOTHI IIIYHTOB;

B) npu HOPMUPOBAHUU AaHACTOMO30B OCHOBHOU
TeXHUYECKOW mpobyieMoii sBisieTcsl (popMupoBaHUe
nuctanbHoro aHactomo3a. HO TTO ITPEIJIATAE-

Tloka sice smy pabomy modicHo mpakmosams KaK nepeslil 0pUUHAAbHbLI ONblM 00H020 KOANEKMUBA, KOMOPblil
cnedyem A0KAAU308AMb 8 IMOM KoaneKmuee u dodxcdamocs peanvhbix 10-1emuux pe3yasmamos.

Ilpumeuanue pedaxyuu:

MOM ABTOPAMU METOJJUKE 3TOT AHACTO-
MO3 HUYEM HE OTIIMYAETCA OT OBbIYHOT'O
AYTOBEHO3HOI'O AHACTOMOS3ATIPU AOPTO-
KOPOHAPHOM IIYHTUPOBAHUMU, co Bcemu
XOPOLIO U3BECTHBIMU €T0 MUHYCAMU;

I') aBTOpPHI MpemiaraotT GopMUPOBATh AOMOJTHU-
TEJbHBIA AaHACTOMO3 MEXAY NpaBOd BHYTPEHHEN
TpyIHOU apTepueil u ayroBeHol. Hamo oTMeTUTh, 4TO
5Ta MAHUNYJSILUS TEXHUYECKU CIIOXKHA, OTHOCUTCH
K pa3psity MUKpoxupypruu. UMeHHO Mo3ToMy «Mac-
COBBIVi» MEPEXOJ XUPYPrOB HA 3TY TEXHOJIOTUIO BPSIA
JIU BO3MOXCEH,;

J1) BaXHO, YTO aBTOPBI B CTaTh€ HE MPEACTABUIU
HU TPYII CPaBHEHUSI, HU OTHAJEHHBIX PE3yJbTaTOB.
Jeno B ToMm, uto mist npeaiaraemoro YCJIIOKHEHUA
olnepaluu HyXHbl OYeHb Beckue MpuuuHbl. Y oqHa
13 TAKWUX MPUYUH - JOKa3aHHAas JJIUTEIbHOCTh (DyHK-
LIMOHUPOBAaHUS MpemjiaraemMoro myHTta. Eciu Oyaet
JIOKa3aHOo, YTO MpeyIaraeMblil IIYHT GyHKIMOHUPYET
6osiee 10 JieT U MPEBOCXOAUT MO ITOMY MapameTpy
OOBIYHBIN AyTOBEHO3HBI IIIYHT — TOTAA U OYAET HY>KHO
OBCYXJIATH ITEPEXO/I HA TIPEJIJTATAEMbBI
BUJ ®OPMUPOBAHMUS LIIYHTA.

141



Rosseikin E.V,, et al. Inmediate results of bypass grafting of the territory
of the right coronary artery using the «Penza Coronary Technology»

IMMEDIATE RESULTS OF BYPASS GRAFTING
OF THE TERRITORY OF THE RIGHT CORONARY ARTERY USING
THE «PENZA CORONARY TECHNOLOGY»

ROSSEIKIN E.V., BAZYLEV V.V., KOBZEV E.E., VOEVODIN A.B.,
BATRAKOV P.A., NACHKEBIA B.R., SENZHAPOV L.YA.

Federal Centre of Cardiovascular Surgery under the RF Ministry of Public Health, Penza, Russia

Coronary artery bypass grafting (CABG) is known to be an effective method of treatment for multivessel
obstructive coronary disease with low rates of reintervention and excellent long-term survival and freedom from
angina. Graft patency lies at the heart of its procedural success and durability, which in its turn largely depends
on the appropriate choice of the conduit, as well as the target coronary artery (CA). It should be mentioned that
patency of one and the same conduit used for bypass grafting of the territory of either the left or right coronary
artery (LCA and RCA, respectively) may differ, which is probably determined by differences in physiology, size,
territory of runoff, and local flow characteristics between different coronary targets. Previous reports have
supported the use of bilateral internal thoracic arteries to revascularize the left coronary circulation. If this
becomes standardized practice, the optimal conduit for the right coronary system remains to be established.
Proposed in the present article is a variant of bypass grafting of the RCA territory using a composite I-graft
Jformed from the proximal portion of the right internal thoracic artery (ITA) in situ and the great saphenous vein
(GSYV) harvested by the «<no-touch» technique. This technique is part of a CABG schematic algorithm worked

out in our Clinic and called the «Penza Coronary Technology».

Key words: coronary artery bypass grafting, intraoperative ultrasound Doppler flowmetry.

INTRODUCTION

Coronary artery bypass grafting (CABG) remains an
effective method of treatment for multivessel obstructive
coronary disease with low rates of reintervention
and excellent long-term survival and freedom from
angina. Graft patency lies at the heart of its procedural
success and durability, which in its turn largely depends
on the appropriate choice of the conduit, as well as
the target coronary artery (CA). Mention should be made
that patency of one and the same conduit used for bypass
grafting of the territory of either the left or right coronary
artery (LCA and RCA, respectively) may differ, which
is probably determined by differences in physiology, size,
territory of runoff, and local flow characteristics between
different coronary targets [1]. Thus, a number of studies
demonstrated that optimal for the territory of the left
coronary artery (LCA) is bimammary bypass grafting
both «in situ» and as T- and Y-grafts [2—6]. However,
in bypass grafting of the RCA and its branches, patency
of the internal thoracic arteries (ITA) according to the
literature data is lower as compared with that in bypass
grafting of the LCA territory [7, 8]. The great saphenous
vein (GSV) and radial artery as conduits for the RCA
territory according to the literature data have comparable
by patency remote results, but nonetheless are inferior
to the ITA in bypass grafting of the LCA [1, 7, 8].
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Hence, while the choice of conduits for the LCA
system in order to ensure the best results is understood,
the optimal conduit for the right coronary system
remains to be established.

In the present work we propose a variant of bypass
grafting of the RCA territory using a composite [-graft
formed from the proximal portion of the right ITA in situ
and the GSV harvested by the no-touch technique.
This procedure is part of a CABG schematic algorithm
developed in our Clinic and called the «Penza Coronary
Technology».

Objectives. We aimed to describe a technique
of bypass grafting of the RCA territory using a composite
I-graft consisting of the proximal portion of the
right ITA in situ and the GSV harvested by
the «no-touch» technique, as well as to evaluate
the immediate clinical and flowmetric results thus
obtained.

PATIENTS AND METHODS
The study enrolled a total of 60 patients, with
44 (73%) males. The mean age of the overall cohort
was 64+7.7 vyears. All patients suffered from CAD
and functional class ITI-IV angina of effort. The detailed
clinical and demographic characteristics of the patients
are shown in Table 1.
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Fig. 1. Contrast-enhanced CT of the ostia of the left and right ITAs and CAs. A and A, - diameter of the ostium of the infundibular portion; B and B, -
diameter of the tubular portion; C and C, - height of the infundibular portion of the CA and ITA, respectively

Clinical and demographic characteristics of the patientgb/e’
Parameter Value 95% CI (0;-Qs)
Age 64+8 62-66
Male gender, % 4 (73%) 61-83
BMI 30.2£3.2 2.6-4.2
FC Ill angina, % 38 (63%) 51-74
FC IV angina, % 22 (31%) 26-49
LV aneurysm, % 14 (23%) 14-35
LV EF, % <35% 8 (13%) 7-24
Multifocal atherosclerosis, % 4 (7%) 3-16
Diabetes mellitus,% 20 (33%) 23-46
COPD, % 1 (18%) 11-30
EuroSCORE, mean % 3420 2.9-39
FC - functional class; CI - confidence interval: Q,-Qs - interquartile range; Euro-
SCORE - European System for Cardiac Operative Risk Evaluation; BMI - body mass
index; LV EF - left ventricular ejection fraction according to the Simpson’s method:
COPD - chronic obstructive pulmonary disease.

The preoperative examination included contrast-
enhanced computed tomography (CT) of both ITAs
and the ostia of the left and right coronary arteries, as well
as Doppler ultrasonography of both ITAs. The CT findings
were used to assess the following parameters: the diameter
of the ostium of the infundibular portion of the ITAs
and CAs, the diameter of their tubular portion, and height
of the infundibular portion of the ITA and CA (Fig. 1).

Analysing these parameters, we draw a conclusion that
the dimensions of the right ITA were
equal to the corresponding dimensions
of the right CA, with the same
relationship revealed for the left ITA
and CA. Thus, the coincidence of these
dimensions allowed us to consider
bypass grafting of the right CA territory
with a graft of the right ITA and that
of the left CA with a graft from the left
ITA as anatomically substantiated.

PROCEDURE OF THE
«PENZA CORONARY TECHNOLOGY»
The heart was accessed through
a complete median sternotomy

- ey

a skeletonization technique. The GSV was harvested
with surrounding tissues according to the D. Souza’s
technique [9]. All visible lateral branches of the vein were
ligated at a distance of about 0.5 cm from the venous
wall with nonabsorbable polyfilament thread 3/0. Then
the vein along with surrounding fat tissue was separated
with the help of scissors. The distal and proximal portions
of the thus exposed vein were not ligated and not cut
off till the moment of formation of anastomoses, i. e.,
the vein was left in situ with neither opening of its lumen
nor cannulation. To prevent kinking, the anterior surface
of the vein was marked with dash lines by a felt-tipped
pen; the vein was then covered with a napkin soaked with
normal saline. Once the ITA was exposed, the pericardium
was dissected. The RITA was cut off leaving a stump 3—4
cm long from the ostium. Then the GSV was cut off
proximally and distally, with no cannulation, hydraulic
dilation nor bougienage performed. The first stage
consisted in formation of a composite I-graft between
the autovein and RITA stump in an end-to-end fashion
with 9/0 thread, the second stage was the formation
of a T-graft: the end of the cut-off RITA to the side
ofthe LITAwith 9/0 thread (Fig. 2). Then we performed
the conventional connection of the heart-lung machine
(HLM), revision of the CA, and blood cardioplegia. We
consecutively formed anastomoses first between the I-
graft and RCA or its branches then between the limbs
of the T-graft and branches of the circumflex artery
and anterior descending artery. Blood flow along the grafts

approach in all cases. The left and right
ITAs were both harvested using

Fig. 2. Flowmetry (1B, 2B) of T-graft (1A}, bypassing the territory of the left CA, and I-graft
(2A), bypassing the right CA
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Fig. 3. Contrast-enhanced CT bypass angiography. Arrows indicate
the end-to-end anastomosis of the vein and the stump of the
right ITA

was assessed with the help of the VeriQ MediStim®
flowmeter (Oslo, Norway) by the following parameters:
volumetric velocity Q and resistance to blood flow — PI.
The measurements were made during cardioplegic arrest
after formation of each anastomosis at perfusion pressure
of 45 mm Hg, after removing the clamp from the aorta,
at the end of the operation immediately prior to bringing
the sternal edges together at systemic pressure of 100—110
mm Hg [10, 11].

RESULTS

The average duration of the operation amounted
to 288+58 minutes, ECC time to 108+£47 min and that
of myocardial ischaemia to 63£29 min. The average
length of stay in the intensive care unit (ICU) was 2£0.6
days, the overall postoperative hospital stay averaged
1245 days, with the mean blood loss volume amounting
to 340141 ml (Table 2).

The findings of flowmetry demonstrated that good
parameters were achieved for blood flow along the I-graft
for the RCA territory: in cross-clamped aorta — Q=64+12
ml/min, PI — 0.4£0.2; on parallel ECC — Q = 55£10
ml/min, PI — 1.120.4; after the patients were weaned
from extracorporeal circulation — Q=45+15 ml/min,
PI =1.9%0.6 (Table 3).
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Table 2

Parameters of intraoperative and postoperative periods
Parameters Sto 95% Cl
Duration of the operation, min 28858 273-302
Duration of ECC, min 10847 95.8-120.1
Duration of MI, min 63+29 55.5-704
Myocardial infarction 0 0
Stroke 0 0
Haemorrhage 0 0
Blood loss, ml 257141 220-293
Length of stay in ICU, days 2+0.6 1.8-21
Overall postoperative hospital 1245 10.7-13.2
stay, days

Note: ECC - extracorporeal circulation; M/ - myocardial ischaemia, S - mean; + o -
standard deviation; CI - confidence interval- ICU - intensive care unit.

Table 3
Parameters of the results of intraoperative flowmetery
and Doppler ultrasonography after the operation for the graft

of the right CA
Parameters (n=60) Sxo 95% Cl
Q in cross-clamped aorta, ml/min 64212 60.9-67
Q on the background of ECC, ml/ 5510 524-515
min
Q after the end of ECC, ml/min 45215 411-48.8
Pl'in cross-clamped aorta 04£0.2 03-05
Pl on the background of ECC 1104 1-12
Pl after the end of ECC 19+0.6 17-21
PSV. cm/s 7014 56-84
Vyo MI/S 48713 355-619

Note: ECC - extracorporeal circulation; Ml - myocardial ischaemia; Cl - confidence
interval, Q - volumetric velocity of blood flow along the graft: PI - index of resistance
to blood flow along the graft; PSV - linear blood velocity along the ITA according

to the findings of Doppler ultrasonography; V,,, - volumetric blood velocity according

to the findings of Doppler ultrasonography.

In the postoperative period, in order to assess graft
patency we performed contrast-enhanced CT bypass
angiography (Fig. 3). No cases of graft failure were observed.

DISCUSSION

According to contemporary literature data, the results
of bypass grafting of the RCA territory using various
conduits are highly diverse and controversial. Previously
it was reported that using T- and Y-grafts, when the RITA
is used for bypass grafting of the RCA territory, was
accompanied and followed by lower patency rates, with
no advantages over other transplants used [1, 7]. This
is explained by the possible presence of competitive
blood flow in the native coronary artery, especially
in the dominating right-type of blood supply of the heart,
borderline stenosis and a large diameter of the coronary
artery [7, 12]. Therefore, the T- and Y-configuration
from the LITA and RCA cannot be the standard graft
for all cases of CABG.
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The great saphenous vein (GSV) still remains the most
commonly used conduit, including for bypass grafting
of the RCA territory. However, such disadvantages as
a large diameter, structure of the wall, arterialization
and development of atherosclerosis and unsatisfactory
remote results associated therewith [13] resulted
in renewed interest in the radial artery (RA). Some
authors reported advantages of using the RA as a third
arterial conduit for CABG by patency and long-term
survival [14, 15]. Nevertheless, the RA is a muscle-type
artery, prone to spasm, releasing less amounts of nitric
oxide, which may result in competitive blood flow with
the native CA, a decrease in blood flow, vasoconstriction
and atrophy — the so-called string phenomenon [16].
The use of the RA is appropriate for bypass grafting
of extended pronounced (> 90%) stenoses or occluded
coronary arteries. Least suitable for bypass grafting
with the radial artery are large-diameter ACs with
local borderline stenoses. Thus, the radial artery is not
a versatile conduit for the RCA territory.

The last decade has seen renewed interest to using
the GSV for CABG. In order to prolong durability
of autovenous grafts the following means have been
suggested: storage solutions, gene therapy, external
carcass-stents, use of an autovein for a composite graft,
a no-touch vein harvesting technique [9].

K. Kim, et al. [17] carried out a randomized study
wherein one group of patients underwent formation
of a composite Y-graft from an autovein implanted
to the side of the left ITA; group two patients were
subjected to formation of a Y-graft from the right ITA
anastomosed to the side of the left ITA. Patency of the
autovein and right ITA at one year was comparable (96.9
and 97.9%, respectively). No statistically significant
differences were found in the overall survival rates
between the 2 groups at 1 and 4 years. Neither were
statistically significant differences found between the 2
groups in the freedom from major adverse cardiovascular
event rates. H. Hwang, et al. [18] reported similar 5-year
results: patency of composite Y-grafts in the autovein
group patients amounted to 94.1%, in the group of the
right ITA — to 98.1%. Theoretical advantages of using
an autovein from the ITA are considered by the authors
to be as follows: continuous exposure to endothelium-
protective substances such as nitric oxide released from
the LITA, sufficient length of the autovein needed
to reach all target CAs, as well as the fact that an autovein
is exposed to less circulatory stress as compared with
conduits implanted into the aorta. The same authors
published the results of an ultrasonographic examination
of a combined Y-graft at 1 year after operation [19].
The mean diameter of the SV conduit decreased during
the first year postoperatively from 3.58+0.61 mm
to 2.71£0.42 mm. The mean LD of the proximal left
ITA increased from 2.41£0.25 mm to 2.63£0.30 mm.

The thickness of the intima-media complex did not differ
between the LITA and the autovein.

In 2009, M. Cirillo, et al. described a technique
of bypass grafting of the RCA territory in 18 patients
with the help of a combined I-graft between an autovein
and the proximal segment of the RITA, with the vein
harvested classically. Of these, fourteen patients were
also studied by computed tomographic angiography,
demonstrating the patency of the new right composite
conduit [20]. The findings of our previous study showed
that an I-graft had better parameters of patency (95.5%)
as compared with a T-graft (90%) and an autovein from
the aorta (88.4%) after 3 years [21].

In 1996, D. Souza suggested a new «no-touch»
technique of preparing the great saphenous vein
for coronary artery bypass grafting surgery where
the vein was harvested with a pedicle of surrounding
tissue, which protected the vein from spasm therefore
obviating the need for distension] [9]. In a series of studies,
the author demonstrated a significantly higher patency
of a «no-touch» autovein than the conventionally
procured autovein [22, 23]. M. Dreifaldt, et al. in their
study showed superiority in the patency of the no-
touch saphenous vein over that of the RA after 3 years
in bypass grafting of the territory of both the right (92
vs 84%) and the left coronary arteries (97 vs 84%) [24].
The major benefits of the Souza’s technique include:
an atraumatic conduit-friendly approach, contributing
to better preservation of endothelial integrity, intact
adventitial layer with the functioning vasa vasorum,
avoiding exposure of the venous intima to storage
solutions, with the vein left in the circulation till the time
of anastomozing [9]. The presence of surrounding tissues
promotes easier deployment of the conduit in the cavity
of the pericardium, as well as decreases probability of its
kinking and bending.

An advantage of a composite graft over a conduit
implanted into the aorta, on the one hand, and an
advantage of a no-touch autovein over the classically
procured vein, on the other hand, led to an idea of forming
a composite I-graft from a no-touch autovein and the
proximal portion of the RITA for bypass grafting of the
RCA territory. The creation of a composite I-graft in its
turn contributed to the development of a new technique
of CABG, i. e. Penza Coronary Technology, which
includes revascularization of the LCA territory with a Y-
or T-graft and a composite I-graft for the RCA territory.

Excellent flowmetric and in-hospital results of the
proposed technique provide reason enough to hope
for long-term functioning of a composite I-graft
and solution of the problem concerning the choice
of an optimal conduit for the RCA. Thanks to using T-
and Y-grafts for the LCA territory, this technique makes
it possible to perform complete multiarterial myocardial
revascularization.
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CONCLUSIONS

in the LCA territory.

1. The use of the vein from the right ITA decreases :
circulatory stress of the graft, owing to its sufficient length
makes it feasible to perform revascularization of any
segment of the RCA territory and solves the problem
of choosing a conduit for the RCA territory in T-grafts !

2. The Penza Coronary Technology is a versatile
reproducible technique making it possible to perform
complete multiarterial myocardial revascularization.

Conflict of interest: none declared.

Coronary revascularization in CAD is intrinsically
a conventional vascular operation which should be
accompanied by cardioanaesthesiological support.
That is why all principles developed in surgery of major
arteries are applicable to coronary surgery:

a) any conduit functions better and longer (one
of the main parameters of its assessment) if it is «intact»
rather than composite (whereas the authors purposefully
suggest to make it composite);

b) durability of any conduit undoubtedly depends
on many factors. But one of the most important factors
is that of preserving the integrity the distal bed of the
artery subjected to bypass grafting. Today it is a postulate
contested by no one. There even exist classifications
of assessing the distal bed, such as predictors of bypass
grafts functioning;

¢) while forming anastomoses, the main
technical problem is the creation of a distal
anastomosis. BUT ACCORDING TO THE
TECHNIQUE SUGGESTED BY THE AUTHORS
THIS ANASTOMOSIS APPEARS TO BE IN NO
WAY DIFFERENT FROM A CONVENTIONAL

Meanwhile, this work may be interpreted as an initial, original, single-centre experience which should be localized
in this Centre, waiting patiently until real 10-year results are obtained.

AUTOVENOUS ANASTOMOSIS IN CORONARY
ARTERY BYPASS GRAFTING, with all well-known

And one of these reasons has to be evidence-based

EDITORIAL COMMENT:

drawbacks thereof;

d) the authors propose to form an additional
anastomosis between the anterior thoracic artery and an
autovein. It should be mentioned that this manipulation
is technically challenging and belongs to the domain
of microsurgery. That is why a «mass» surgical change
over to this technique seems hardly possible, if at all;

e) mention should also be made of an obvious
limitation of the study consisting in that the authors
presented neither groups of comparison nor remote results.
The thing is that the suggested SOPHISTICATION
of the operation should be reasonably substantiated.

durability of the bypass graft suggested. If the proposed
bypass graft proves to reliably function for more than
10 years and turns out to be superior by this parameter
to the conventional autovenous bypass graft then it will
be appropriate TO DISCUSS THE FEASIBILITY OF
CHANGING OVER TO THE SUGGESTED TYPE
OF CREATING A BYPASS GRAFT.

JINTEPATYPA/REFERENCES

1. Hadinata 1.E., Hayward P.A., Hare D.L., et al. Choice
of conduit for the right coronary system: 8-year analysis
of Radial Artery Patency and Clinical Qutcomes trial.
Ann. Thorac. Surg. 2009 Nov; 88: 5: 1404—1409. doi:
10.1016/j.athoracsur.2009.06.010.

2. Buttar S.N., Yan T.D., Taggart D.P., Tian D.H. Long-
term and short-term outcomes of using bilateral inter-
nal mammary artery grafting versus left internal mam-
mary artery grafting: a meta-analysis. Heart. 2017 Sep;
103: 18: 1419—1426. doi: 10.1136/heartjnl-2016-310864.
Epub 2017 Jun 23.

3. Shi W.Y., Hayward P.A., Tatoulis J., et al. Are all forms
of total arterial revascularization equal? A comparison
of single versus bilateralinternal thoracic artery graft-
ing strategies. J. Thorac. Cardiovasc Surg. 2015 Dec;
150: 6: 1526—1533, 1534.e1-3; discussion 1533—4. doi:
10.1016/j.jtcvs.2015.05.074. Epub 2015 Jul 2.

146

i 4. Takagi H., Goto S.N., Watanabe T., et al. A meta-

analysis of adjusted hazard ratios from 20 observational
studies of bilateral versus singleinternal thoracic artery
coronary artery bypass grafting. J. Thorac. Cardio-
vasc. Surg. 2014 Oct; 148: 4: 1282—1290. doi: 10.1016/j.
jtcvs.2014.01.010. Epub. 2014 Jan 16.

5. [Itagaki S., Cavallaro P, Adams D.H., Chikwe J. Bilat-

eral internal mammary artery grafts, mortality and mor-
bidity: an analysis of 1 526 360 coronary bypass opera-
tions. Heart. 2013 Jun; 99: 12: 849—853. doi: 10.1136/
heartjnl-2013-303672. Epub. 2013 Mar 20.

6. Myocardial Revascularization Exclusively With Bilat-
eral Internal Thoracic Arteries in T-GraftConfiguration:
Effects on Late Survival. Ann. Thorac. Surg. 2016 May;
101:5: 1775-1781. doi: 10.1016/j.athoracsur.2015.10.074.
Epub 2016 Jan 26.

7. Gaudino M., Antoniades C., Benedetto U., et al. Mecha-

nisms, Consequences, and Prevention of Coronary
Graft Failure. Circulation. 2017 Oct 31; 136:18: 1749—



Rosseikin E.V,, et al. Inmediate results of bypass grafting of the territory
of the right coronary artery using the «Penza Coronary Technology»

10.

11.

12.

13.

14.

15.

16.

1764. doi: 10.1161/CIRCULATIONAHA.117.027597.

Tatoulis J., Buxton B.F., Fuller J.A. The right internal
thoracic artery: the forgotten conduit—5,766 patients
and 991 angiograms. Ann. Thorac. Surg. 2011; 92: 9—15.
doi: 10.1016/j.athoracsur.2011.03.099.

Souza D. A new no-touch preparation technique. Scand.
J. Thorac. Cardiovasc. Sur. 1996; 30: 41—44.

Bazylev V.V., Nemchenko E.V., KarnakhinV.A., Pav-
lov A.A., Mikulyak A.I. Flowmetric assessment of coro-
nary bypass grafts in the conditions of artificial circula-
tion and on the beating heart. Angiology and Vascular
Surgery. 2016; 22: 1: 67—72 [in Russian].

Basylev V.V., Rosseikin E.V., Mikulyak A.l., Kar-
punkin 0.4. Ultrasonic Doppler flowmetry in intra-
operative diagnosis of coronary bypass grafts incom-
petence. Angiology and Vascular Surgery. 2014; 20: 1:
25—50 [in Russian].

Tatoulis J., Buxton B.F., Fuller J.A. The right internal
thoracic artery: the forgotten conduit—5,766 patients
and 991 angiograms. Ann. Thorac. Surg. 2011; 92: 9—15.
doi: 10.1016/j.athoracsur. 2011.03.099.

Fitzgibbon G.M., Kafka H.P., Leach A.J., et al. Coro-
nary bypass graft fate and patient outcome: angiograph-
ic follow-up of 5,065 grafts related to survival and re-
operation in 1,388 patients during 25 years. J. Am. Col.
Cardiol. 1996 Sep; 28:3: 616—626.

Taggart D.P., Altman D.G., Flather M. ART (Arterial
Revascularization Trial) Investigators. Associations Be-
tween Adding a Radial Artery Graft to Single and Bi-
lateral Internal Thoracic Artery Grafts and Outcomes:
Insights From the Arterial Revascularization Trial. Cir-
culation. 2017 Aug 1; 136: 5: 454—463. doi: 10.1161/
CIRCULATIONAHA.117.027659. Epub 2017 May 31.

Gaudino M., Puskas J.D., Di Franco A., et al. Three
Arterial Grafts Improve Late Survival: A Meta-Anal-
ysis of Propensity-Matched Studies. Circulation. 2017
Mar 14; 135:11: 1036—1044. doi: 10.1161/CIRCULA-
TIONAHA.116.025453. Epub 2017 Jan 24.

Cao C., Manganas C., Horton M., et al. Angiograph-
ic outcomes of radial artery versus saphenous vein
in coronary artery bypass graft surgery: a meta-analysis
of randomized controlled trials. J. Thorac. Cardio-
vasc. Surg. 2013 Aug; 146: 2: 255—-261. doi: 10.1016/j.
jtcvs.2012.07.014. Epub 2012 Aug 4.

17.

18.

20.

21.

22.

23.

24.

Kim K.B., Hwang H.Y., Hahn S., et al. A randomized
comparison of the Saphenous Vein Versus Right In-
ternal Thoracic Artery as a Y-Composite Graft (SAVE
RITA) trial: One-year angiographic results and mid-
term clinical outcomes. J. Thorac. Cardiovasc. Surg.
2014 Sep; 148: 3: 901-907; discussion 907—8. doi:
10.1016/j.jtcvs.2014.03.057. Epub. 2014 May 16.

Hwang H.Y., Lee K.H., Han J.W., Kim K.B. Equiva-
lency of Saphenous Vein and Arterial Composite Grafts:
5-Year Angiography and Midterm Clinical Follow-Up.
Ann. Thorac. Surg. 2016 Aug; 102: 2: 580—588. doi:
10.1016/j.athoracsur.2016.02.017. Epub. 2016 May 19.

. Hwang H.Y., Koo B.K., Oh S.J., Kim K. B. Morphologic

changes of the saphenous vein Y-composite graft based
on the left internal thoracic artery: 1-year intravascu-
lar ultrasound study. J. Thorac. Cardiovasc. Surg. 2015
Feb; 49: 2: 487—493. doi: 10.1016/j.jtcvs.2014.08.056.
Epub. 2014 Sep 16.

Cirillo M., Messina A., Dalla Tomba M., et al. A New
No-Touch Aorta Technique for Arterial-Source, Off-
Pump Coronary Surgery. Ann. Thorac. Surg. 2009 Oct;
88: 4: e46—7. doi: 10.1016/j.athoracsur.2009.07.045.

Bazylev V.V.,, Nemchenko E.V., Pavlov A.A., Karnak-
hin V.A. Indices of intraoperative flowmetry, determin-
ing patency of grafts in the remote period after revas-
cularization of the right coronary artery. Angiology
and Vascular Surgery. 2016; 22: 2: 60—66 [in Russian].

Souza D.S., Dashwood M.R., Tsui J.C., et al. Improved
Patency in Vein Grafts Harvested With Surrounding
Tissue: Results of a Randomized Study Using Three
Harvesting Techniques Ann. Thorac. Surg. 2002 Apr;
73: 4: 1189—1195.

Samano N., Geijer H., Liden M., et al. The no-touch
saphenous vein for coronary artery bypass grafting
maintains a patency, after 16years, comparable to the
left internal thoracic artery: A randomized trial. J. Tho-
rac. Cardiovasc. Surg. 2015 Oct; 150: 4: 880—888. doi:
10.1016/j.jtcvs.2015.07.027. Epub. 2015 Jul 15.

Dreifaldt M., Mannion J.D., Bodin L., et al. The No-
Touch Saphenous Vein as the Preferred Second Con-
duit for Coronary Artery Bypass Grafting. Ann. Thorac.
Surg. 2013 Jul; 96: 1: 105—111. doi: 10.1016/j.athorac-
sur.2013.01.102. Epub. 2013 May 16.

AJpec ana KkoppecrnoHaeHUUn:
Kobses E.E.

Ten.: +7 (967) 440-19-05

E-mail: kobzev.evgeny.1983@yandex.ru

Correspondence to:
Kobzev E.E.

Tel.: +7 (967) 440-19-05

E-malil: kobzev.evgeny.1983@yandex.ru

147



