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AHHOTALIMA

Lienib. Onpeaenutb GakTopbl, KOTOPbIE MOTYT NOBIUSATH HA 3HA4YEHWE NapaMeTPOB MHTPAoNepaLMOHHOI GIoYMETPUM KOPOHAPHBIX LIYHTOB.
Matepuan u metogbl. B ®IBY OLCCX ([eH3a) MHTpaonepaLMOHHbIA METOS, YILTPa3BYKOBOM GI0YMETPUM ABNSETCA PYTUHHOIM NPOLLeAYpPOd,
COMPOBOX Aa0LLIEN KOPOHAPHOE LUYHTUPOBaHMe. B peTpocneKTUBHOE 0AHOMOMEHTHOE MCCej0BaHKe Oblnv Nocne0BaTeNIbHO BKIHOYeHbI 995
NaLMEeHTOB, KOTOPbIM BbINOHUAW U30/IMPOBAHHOE KOPOHAPHOE LIYHTMPOBaHWe bacceiiHa neBon KopoHapHou apTepum (KA). Kputepusmm uc-
KJI0UeHUs ABNSANMCH NOPaXKeHWe pycnia NpaBoi KOPOHAPHOI apTepuu, IKCTPEHHbI XapaKTep onepaLum, coueTaHHas NaToorus KanaHHoro
annapara. V13 uccnefoBaHus UCKOYEHbI NaLMeHTbl, KOTOPLIM BbINOJIHSAIACh PEBU3WS aHAaCTOMO3a B CBA3W C U3MEHEHWEM NapaMeTpoB dJioy-
MeTpuu. IHTpaonepaLmoHHYH OLEHKY KOPOHAPHBIX LLYHTOB OCYLLECTBASAIM C noMoLubto hnoymeTpos «VeryQ» u «MiraQ MediStim» (Hopserus).
Pesynbtarhl. [lpoBeeHa oueHKa 1733 apTepuanbHbix 1 479 BEHO3HbIX LWYHTOB. Ha 3Ha4eHWe cpeHen 00bEMHOI CKOPOCTU KPOBOTOKA BIIUAIOT
cnepytolme GaKTopbl: KOMMO3UTHOE LYHTMPOBaHUE NOTPaHUYHOIO CTEHO3a YBEJIMYMBAET LUAHC CHUKEHUS 0OBEMHOM CKOPOCTU KPOBOTOKA
HWXXe NoporoBom BennumHbI B 1,841 pasa (oTHowweHue waHcos, OR=1,841; p=0,018); coueTaHWe OKKIO3UM U MOTPAHNMYHOMO CTEHO3a NPU KOMMO-
3WUTHOM LUYHTUPOBAHMM YBEJIMYMBAET LUAHC CHUXEHNUS 00BEMHOI cCKOpocTyM KpoBoToKa B 3,91 pasa (OR=3,91; p=0,041); ysenuuenue auametpa
LIYHTUPYeMoK apTepum Ha 1,0 MM yMeHbLUAET LIAHC CHUKEHWUS 0B BbEMHOI CKOPOCTM KPOoBOTOKA Ha 53,7% (OR=0,423; p=0,05).

3aknioyeHue. Ha uHaexc nepudepuyeckoro conpotusnequs (Pi) okasbiBaloT BiMsHue cneayiolume daktopsbl: anametp KA (OR=0,21; p=0,001);
cTeneHb npokcumanbHoro cteHosa KA (OR=0,987; p=0,034); cocTosHue cocyaucton cteHku (OR=2,25; p=0,05); Tvn ncnonb3yeMoro KoHayuTa
(OR=0,298; p=0,002); cnocob wyHTupoBaHusa (OR=1,699; p=0,017). Ha 3Ha4eHne cpeaHen 06 LEMHON CKOPOCTM KPOBOTOKA BAMAIOT CNeayio-
Lwme dakTopbl: cnocob wyHTupoBaHus (OR=1,841; p=0,018); coueTaHMe OKKI03UM M NOrPAHNYHOIO CTEHO3a NPU KOMMO3UTHOM LLYHTUPOBAHUM
(OR=3,91; p=0,041); anametp wyHTMpyeMoin aptepuu (OR=0,423; p=0,05).
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OB0CHOBAHUE

Haubonee yacto OUEHKY KOPOHapHbIX LUYHTOB BBIMOJHAT C
MOMOLLbI0 MHTPAONEpPaLMOHHOT0 METOAA YNLTPa3BYKOBOM dioyMe-
Tpumn (TTFM). Mo paHHbIM nuTepatypbl, 4,3% nauueHToB, KOTOPLIM
BbINOJIHEHO KOpPOHApHOE LUYHTUPOBaHWE, HYXAAKTCA B PeEBU3UM
aHactoMo3a [1-3]. OgHaKo M3 BCeX TPAHCMNAHTATOB C U3MEHEHHBI-
MU napameTpamu drioyMeTpumn Tonbko 25% nojBeprawT peBusuy,
apryMeHTUpysi 3T0 U3MEHEHWEM pYCNa LIYHTUPYEMON KOPOHapHOM
aptepum (KA) u/unu oTcyTCTBUEM KIIMHUYECKUX NposiBNeHui. [leii-
CTBUTEJIbHO, CoobLLaeMas YyBCTBUTENLHOCTL MeTofa TTFM foBonb-
HO HU3Ka W BapbupyeT B AnanasoHe ot 0,25 go 0,46 [3-7]. Opyrumu
C/10BaMM, U3MeHEHWEe NapaMeTpoB KPOBOTOKA B KOHAYUTE He BCeraa
ABnseTcs cneAcTeueM aedexta GopMUMpoBaHUS aHaCTOMO3a, M eClu
OpPMEHTUPOBATLCA HA MOJYYEHHbIE 3HAYeHWUs MapameTpoB hnoyMe-
TpUM, YacTb aHACTOMO30B MOXHO MOJBEPrHyTb HanpacHoW peBu-
3uun. B 10 xe BpeMs cneunduyHocTb MeToga TTFM KpaitHe BbICOKa U
Bapbmpyet ot 0,94 no 0,98 [3-5, 8]. MapameTpbl GnoymeTpun umetot

ocoboe 3HaueHMe AJiS MPOrHO3MPOBAHWUS UCXOAA XMPYPrUYECKOro
BMeLLaTe/NbCTBa, MOCKOJIbKY «aHOMaJlbHble» 3Ha4YeHWUst CBS3aHbl C
Bonee BbICOKOI 4AacTOTOW NOCEONEepPaLMOHHbIX UHPAPKTOB MUOKap-
Jla v bonbluei netanbHocThio [9-11].

Lenb uccnepoBaHus — onpefenutb hakTopbl, KOTOpble MOryT
MOB/UATb HA 3HaYeHWEe NapaMeTpoB MHTpaornepaLMoHHon droyme-
TPUM KOPOHAPHBIX LLYHTOB.

MATEPUAT U METObI

AWU3AAH UCCNEIOBAHUA

MpoBeseHo PeTpoCneKTMBHOE OAHOLEHTPOBOE OAHOMOMEHTHOE
uccrefoBaHme.

KPUTEPUX COOTBETCTBUA

Kpumepuu ek/io4eHuUs: AMaMeTp KOpOHApHOIA apTepuu, CTeneHb
MpOKCUManbHOro cTeHo3a KA, cocTosiHMe COCYAMCTON CTEHKM, Coye-
TaHu1e CTeH03a W OKKJTI3UN.

CMUCOK COKPALLEHU

[N — noBepuTeNbHbI MHTEPBAN

BTK — BeTBb Tynoro kpas

3BbB - 3agHeboKoBas apTepus

WK — uckyccTBeHHoe KpoBooOpalLeHre

KA — KopoHapHas apTepus

KA — npaBas KopoHapHas apTepus

MHA — nepeHsAs HUCX0AALLAN apTepus

XOBJT - xpoHuyeckas obcTpyKTUBHAsA Bone3Hb NErKux

XCH - xpoHuyecKas cepAeyHas HeL0CTaTO4YHOCTb

CCS - Canadian Cardiovascular Society (KaHaacKoe cepaeyHo-cocynu-
cTOe 00LLecTBO)

NYHA — New York Heart Association (Hbto-MopKckas kapanonoruyeckas
accoumaums)

OR — oTHOLLEHME LWaHCoB

Pi — nHaeKc nepudeprnyeckoro conpoTMBIEHUS

Qmean - cpeHss 00bEMHAA CKOPOCTb KPOBOTOKA
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ORIGINAL STUDY

Analysis of factors influencing the values of parameters
of intraoperative flowmetry of coronary bypass grafts:
retrospective single-center simultaneous study

Vladlen V. Bazylev, Dmitry S. Tungusov, llgiz Ya. Senzhapov™”, David N. Garanyan, Artur I. Mikulyak

Federal Center for Cardiovascular Surgery, Penza, Russia

ABSTRACT

Objective. This study determines the factors that can affect the value of the parameters of intraoperative flowmetry of coronary bypass grafts.
Material and methods. TTFM is a routine procedure accompanying coronary artery bypass grafting at the Federal State Budgetary Institution
FTSSSh (Penza). This retrospective study included 995 consecutive patients who underwent isolated coronary artery bypass grafting of the left
coronary artery. The exclusion criteria were damage to the right coronary artery bed, the emergency nature of the operation, and the combined
pathology of the valvular apparatus. Patients who underwent anastomosis revision due to flowmetry parameters changes were also excluded
from the study. Intraoperative assessment of coronary artery bypass grafts was performed using VeryQ and MiraQ MediStim® flowmeters
(Norway).

Results. A total of 1733 arterial and 479 venous grafts were evaluated. The following factors influenced the average volumetric blood flow
velocity value: composite shunting of the border stenosis increases the chance of reducing the volumetric blood flow below the threshold
value by 1.841 times (OR=1.841; p=0.018), the combination of occlusion and borderline stenosis with composite shunting increases the chance
of reducing the volumetric blood flow velocity by 3.91 times (OR=3.91; p=0.041), an increase in the diameter of the bypassed artery by 1.0 mm
reduces the chance of a decrease in blood flow volume velocity by 53.7% (OR=0.423; p=0.05).

Conclusion. The following factors influence the peripheral resistance index: coronary artery diameter (OR=0.21; p=0.001), degree of artery
proximal stenosis (0R=0.987; p=0.034), the vascular wall condition (OR=2.25; p=0.05), type of conduit used (OR=0.298; p=0.002), and shunting
method (OR=1.699; p=0.017). The following factors influence the mean volumetric blood flow velocity value: bypass method (OR=1.841; p=0.018), a
combination of occlusion and borderline stenosis in composite bypass grafting (OR=3.91; p=0.041), and the bypassed artery diameter (OR=0.423;
p=0.423; p =0.05).
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Kpumepuu ucknwoyeHus:
* nopaxeHue pycna npason KA;
*  3KCTPEHHbIN XapaKTep onepauuy;
e COYeTaHHas NaToMorMsa KanaHHoro annapara.

TaKe U3 uccnefoBaHUs OblIM UCKITIOYEHBI NALMUEHTI, KOTOPbIM
BbINOJIHEHA PEBU3MS AHACTOMO3a B CBA3W C U3MEHEHWEM NapaMeTpoB
dnoyMeTpum.

yC10BUA NPOBEJEHUA
WccneposaHue BbinonHanu Ha 6ase OIbY OLICCX (Mewsa) c nons
2014 no pexabpb 2021 .

ONUCAHUE MEJULIMHCKOI 0 BMELLATENBCTBA

Y BCex DOMbHbIX XMPYPruYecKUin LOCTYN NPOM3BOAMNM Yepe3
CpeauHHyl0 cTepHoToMMio. 0Owas renapuHusaumMs LOCTUrHYTa
BBE/[leHMEM renapuHa u3 pacyéta 3 Mr/kr. Bce onepaumm BoinosHe-
Hbl B YCNOBUAX UCKYCCTBEHHOro KpoBoobpalienus (MK) n kapau-
OMJIErMYecKoi 0CTAHOBKM cepaLa. B kayecTBe WYHTOB UCNOMb30-
Ba/iu BHYTPEHHWE rpyaHble apTepuu U 6ONbLLYI NOLKOMHYI0 BEHY.
C uenblo LOCTUMEHMS NOSHON peBacKyNApU3aLMK UCNOMb30BaNy
KaK JIMHeliHoe, TaK M KOMNO3MTHOe WyHTMpoBaHue (T-rpadT). Pop-
mMupoBaHue T-rpaToB OCYLLECTBAANM C NOMOLLbIO MonMnponuie-
HOBOW HKUTK 9/0, AUCTaNbHLIX aHaCTOMO30B — MOHO(MNAMEHTHOI
NoNuNponuneHoBoi HUTb0 8/0, a NPOKCUMabHbIX — HUTbIO 6/0 B
ycnosusx napannensHoro K. MHTpaonepauunoHHyto OLEHKY KOpo-
HapHbIX LWYHTOB NPOM3BOAMNM NocpeacTBoM dnoyMeTtpoB «VeryQ»
u «MiraQ MediStim» (Hopserus).

COOTBETCTBWE NMPUHLUNAM 3TUKHK

lpoBeneHne Hay4yHOro UCCefoBaHNA 0A00pEHO 3TUYECKUM KO-
muteToM OIBY «OLCCX» MuHsgpasa Poccuu (TMewsa; npotokon N2 62
o1 04.04.2022).

CTATUCTUYECKUM AHANIU3

CTaTMCTMYECKMUIA aHaNU3 MOJSTYYEHHbIX AaHHbIX NPOBESEH NpU
noMoLLM chefylllero nporpaMMHoro obecnedenus: Microsoft
Office Excel 2019 (Microsoft, CLUA), STATISTICA v. 6 (StatSoft Inc.,
CLUA), SPSS Statistics v. 25 (IBM, CLLUA). KayecTBeHHble noka3are-
NW NpefcTaBeHbl Kak abconioTHbIe BEUYUHBI () U NPOLEHTHbIE
ponu (%). KonuuecTBeHHble 3Ha4YeHUs NpefcTaBNeHbl KaK cpea-
Hee apudMeTuyeckoe (M) + cTaHmapTHOE OTK/OHeHHe (m). 3Ha-
YUMMOCTb PasNMYMin NapaMeTpUYECKUX AaHHbIX ONpejensnm npu
nomoluy t-kputepus CTblofeHTa, HenapaMeTpU4eCKUX — nocpes-
cTBoM U-KpuTepus MaHHa-YutHu. [lna cpaBHeHMA rpynn no Ka-
YeCTBEHHOMY NpPU3HAKY UCMO/b30BaNu KpuTepuii X2 (xu-KBagpar)
MupcoHa. C noMoLblo HEMPOHHBIX CETEW U MHOXECTBEHHOIO pe-
rPECCUOHHOr0 aHaNM3a YCTaHOBNEHbI (aKTopbl, BNUAOLIME HA
napaMeTpbl hnoyMeTpun. Pa3nnuums cuuTanu cTaTUCTUYECKM 3Ha-
ynmMbiMmu npu p <0,05.

PE3VJIbTAThI

YYACTHUKU UCCNELOBAHUA

B ®OIEY ®UCCX (MeHsa) TTFM saBnseTca pyTUHHOW npoLeaypoil,
COMpOBOKAalOLLEN KOPOHApHOe LWYHTMpOBaHWe. B Hawe uccnepo-
BaHue Oblin nocnefoBaTeNIbHO BKAOYEHb! 995 NauMeHToB, KOTOpbIM
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BbINOJIHWAM M30/IMPOBAHHOE KOPOHapHOe LUYHTMpOBaHWe bacceiiHa
nesoit KA. B Tabn. 1 npeacTaBneHbl OCHOBHbIE K/IMHUKO-AEMOrpa-
(ryecKme xapaKTepUMCTUKM NaLUEHTOB.

OCHOBHbIE PE3YJIbTATbI UCCNNIELOBAHUA

lpoBeaeHa oueHka 1733 apTepuanbHbix U 479 BEHO3HBIX LIYH-
T0B. CpeaHune 3HaueHWs napamMeTpoB hAoYyMETPUN LS pasHbIX TUMOB
LUYHTOB W LWYHTUPYEMbIX apTepuit NpeacTaBneHbl B Tabn. 2.

HacTynneHuem cobbITHS B HaleM UCCNe40BaHMM Mbl CYUTaANM pe-
rucTpaumio cybonTMMabHbIX NapaMeTpoB KPOBOTOKA. [ns MHAeKca
nepudepnyeckoro conpoTueneHus ato 3< Pi <5, ana 06bEMHOI CKo-
poCTH KPOBOTOKA — Qpean <15 MA/MUH. C enbio onpenenenus dak-
TOPOB, BAMSIOWMX Ha NapaMeTpbl GIoyMeTpUn, KOTOPbIE NOSTYYeHbI
MpY OLLEHKE KOPOHAPHbIX LYHTOB NOC/e UHAKTUBALMMW renapuHa, obin
NpoBeAEH MHOXECTBEHHbIN PErpeccUOHHbIA aHanu3. Pesynbrtatbl
aHanusa ans uHaeKca nepudepuyeckoro conpoTusnenus (Pi) npea-
CTaBfieHbl B Tabn. 3.

TakuM 00pasoM, Ha MHAEKC nepudepuyecKoro ConpoTUBEHMS
OKas3blBalOT B/IUAAHWE aHAaTOMMYECKME OCODEHHOCTU LUYHTUPOBAH-
Hoii KA: yeenuuenune pmametpa KA Ha 1,0 MM yMeHbLiaeT Bepo-
ATHOCTb MOBBLILIEHWUA MHAEKCA NepudepuyecKoro ConpoTUBEHMS
BblLLE NOPOroBoM BenuumnHbl Ha 79% (OR=0,21; p=0,001); ysenuuenue
CTeneHU MPOKCUMANbHOTO CTEHO3a LUYHTMpyeMoi apTepun Ha 1%
YMeHbLUAeT BEPOATHOCTb MOBLILIEHUS MHAEKCA nepudepuyecko-
ro COnpoTUBIIEHMSA Bbile NOPOroBoii BenuunHbl Ha 1,3% (OR=0,987;
p=0,034); conyTcTBYIOLLMIA GUOPO3 M KaNbLMHO3 COCYANUCTON CTEHKM
YBEJIMYMBAET LUAHC MOBbLILLIEHWA MHAEKCa NepudepuyecKoro conpo-
TUBNEHUSA BbILLE NOPOroBoii BeNMumHbI B 2,25 pasa (OR=2,25; p=0,05).
TaKKe Ha 3HayeHu1e UHLEeKCa nepudepuyecKoro CoNpoTUBIEHMS OKa-
3bIBalOT BAIMSIHWE CMOCOD LWYHTMPOBAHMSA U TUN UCMO/b3YEMOr0 KOH-
AyWuTa: ayToapTepuanbHoe LYHTUPOBaHWE YMEHbLLAET BEPOSTHOCTb
MOBbILUEHUS MHAEKCa nepudepuyecKoro ConpoTUBNEHUS BbilE
noporoBoii BenuunHbl Ha 70,2% (OR=0,298; p=0,002); koMno3uTHOE
LUYHTUPOBaHME MOrPaHUYHOr0 CTEHO3a YBENMYMBAET BEPOSTHOCTb
MOBbILUEHUS MHAEKCA NepUdEpPUYECKOro CONPoTUBIEHUS BbILLe MO-
poroBoii BennumHbl B 1,699 pasa (OR=1,699; p=0,017); coueTaHue cTe-
HO3a U OKKJO3UM NPWU KOMMO3UTHOM LIYHTUPOBAHUM YBENIUYMUBAET
LUQHC CHUXEHMA CKOPOCTW KPOBOTOKaA B bpaHLe T-rpadta B 4,12 pasa
(OR=4,12; p=0,022). Pe3synbTaTbl MHOXECTBEHHOIO PErpPeCCUOHHOIO
aHanu3a Ans 3HayeHus cpefHeil 0OBbEMHOM CKOPOCTU KPOBOTOKA
(Qpean) NPeacTaBneHbl B TabN. 4.

B utore Ha 3HayeHne cpeaHen 06BHEMHONM CKOPOCTU KPOBOTOKA
BNIUSIOT Cneayioine GaKkTopbl: KOMMNO3WUTHOE LWYHTUPOBaHWE norpa-
HUYHOrO CTEHO03a YBEJIMYMBAET LUAHC CHUXEHWUA 00BEMHOM CKOpO-
CTU KPOBOTOKA HMKe noporoBoi BesmuuHbl B 1,841 pasa (OR=1,841;
p=0,018); coyeTaHMe OKK/IO3MM WU NOTPAHUYHOIO CTEHO3A NPU KOM-
MO3UTHOM LUYHTUPOBAHWUW YBENIMYMBAET LUAHC CHUXEHWUA 0OBEMHOIA
CKopocTu KpoBoToKa B 3,91 pasa (OR=3,91; p=0,041); yBenuueHue
AMaMeTpa WYHTUpYeMon apTepu Ha 1,0 MM YMeHbLUAET LUAHC CHU-
eHUsA 00bEMHOI CKOpOCTM KpoBOTOKa Ha 53,7% (OR=0,423; p=0,05).

OBCYXXEHUE

B nutepatype onucaHbl pasHble MeTOAbl BbIMOJHEHWS UHTpao-
nepaLuoHHoN GroyMeTpUYECKO OLIEHKH, BKIHOYAIOLLME pa3fiUyHble
XMPYPrudecKue u KNMHu4eckue cueHapuu. [peacTaBneHbl pesynbra-
Tbl GnoyMeTpuyecKoii oueHkn Bo BpeMa UK 1 6e3 Hero, BbisiBNEHbI
pasnuuus B napaMeTpax reMoAMHaMUKM BEHO3HBIX U apTepuabHbIX
TPaHCMNIAHTATOB, YCTaHOB/EHO BIUSHWE CTEMEHU NPOKCUMAJIbHOro
CTEH03a, KOPOHapHOro pycna v bacceiHa, NMHEHOro UM CEKBEH-
umanbHoro wyHTtMposanua [12-17]. Bce 3tu dakTopbl OKasbiBaloT
BNUAIHME Ha napameTpbl dnioymMeTpun. TakuM 00pasoM, MpUYUHbI

Knuuunyeckas u aemorpaduyeckas xapakTepucTmka naumeHToB
Table 1. Clinical and demographic characteristics of patients

Mpusnak / XapakTepucTuka n=995 95% Ou
Myxunhbl, n (%) 731(71,2)
YeHwmHbl, n (%) 295 (28,8)
Bospacr, ner: 579+9,2 | 57,34-58,46

Monogon, 25-44 ropa, n (%) 41 (4) 26-53
CpenHui, 44—60 ne, n (%) 472 (46) 460-490
Moxwunoit, 6075 net, n (%) 513 (50) 500-530
WMHpekc Maccel Tena, Kr/m%: 271£6,1 26,13-27,47
18-29, n (%) 605 (59) 559-619
30-34, n (%) 328 (32) 292-349
>35, n (%) 93(9) 292-349
Mnowaab noBepxHoCTH Tena, M2 29+3,59 28,8-29,2
EuroSCORE 4,1+2,5 3,95-4,25
EuroSCORE, % 5,1+4,3 4,84-5,36
®pakuus Bbibpoca, %: 45,5114 | 44,8-46,2
<35, n (%) 62 (6) 47-17
35-50, n (%) 267 (26) 234-288
>50, n (%) 697 (68) 650-707
AptepuanbHas runepteHsus, n (%) 610 (59,9) 564-624
CaxapHbit guaber, n (%) 154 (15) 130-173
XOBJ1, n (%) 72(7) 56-88
MynbTudoKanbHbIi aTepocknepos, n (%) 82 (8) 65-98
XCH no NYHA1, n (%) 40 (3,9) 29-53
XCH no NYHAII, n (%) 391(38,1) 352-411
XCH no NYHAIIL, n (%) 464 (45,2) | 422-482
XCH no NYHAIV, n (%) 131(12,8) 109-150
CreHokapams, |l knacc no CCS, n (%) 215(21) 186-236
CreHokapams, lll knacc no CCS, n (%) 687 (67) 640-698
CreHokapams, IV knacc no CCS, n (%) 124(12) 102-142
WHbapKT M1oKapaa B aHaMHese, n (%) 790 (77) 743795
TecT ¢ LWECTUMUHYTHOW X0ab60i4, M 391,18+64,1 | 387-395
Npumeuanue. [IN — pnoseputensHbiit uHTepsan, EuroSCORE —
OLLEHKM pUCKa NpU KapAMOXMPYPrUYeckux onepauusx (aaanTuBHbIe
noka3sartenu), XObJ1 — xpoHuyeckas 06CTpyKTMBHas 6onesHb
nérkux, XCH — xpoHnyeckas cepaeyHas HeoCTaTOuHOCTb,
NYHA - knaccuduKauna BoIpa)eHHOCTU XPOHUUECKOM CepAeUHON
HepgocTtatouHocTh Hblo-NopKcKoi kKapanonoruyeckomn accoumnanmmn
New York Heart Association, CCS — KaHapckoe obuiecTBo cepaeyHo-
cocyamcTbix 3aboneBaHuii.
Note. I — confidence interval; EuroSCORE — European System
for Cardiac Operative Risk Evaluation, XOBJ1 - chronic obstructive
pulmonary disease, XCH — chronic heart failure, NYHA — New
York Heart Association Functional Classification, CCS - Canadian
Cardiovascular Society.

0TKa3a 0T peBM3MM aHAaCTOMO3a, HECMOTPS Ha aHOMaslbHble NapaMe-
Tpbl GNOYMETpUH, 3aKNIKOYaNMCh B TOM, YTO NOC/E 0CMOTpa aHacTo-
MO03a He BO3HMKAN0 HWUKaKWUX NMOAO3PEHUN B OTHOLLEHWM ero pabo-
Tbl, @ U3MeHEHHble napaMeTpbl TTFM MoxHO 06BACHUTL BIMAHMEM
MHoxecTBa akTopoB. OTCYTCTBME CTaHAAPTM3MPOBAHHbIX METO0B
BbINOJIHEHWA U UHTEPNpeTaLuu napaMeTpoB GAoyMeTpuUu B coveTa-
HAW C HECYLLEeCTBYIOLUMN CTaHAAPTU3MPOBAHHBIMU MOPOrOBbIMU
3HadyeHnaMn TTFM Bcé ewé npepctaBnseT CyObeKTUBHBIA acnekT
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Tabnuua 2. leMofMHaMMyeckue XxapaKTepUCTUKU KOHAYMUTOB nocne
0CTaHOBKMW UCKYCCTBEHHOr0 KpoBoOGpaLieHus

Table 2. Hemodynamic characteristics of conduits after
cardiopulmonary bypass

WyHTKH- Pi Qe
pyeMaa KA | 3yayewne | 95% W | 3navenne | 95% AU
T-2pagpm
MHA (n=271) | 2,3:0,87 | 2,07-2,53 | 33,08+20,7 | 28,41-39,19
36B(n=208) | 2,1:09 | 1,83-2,34 | 412017 | 33,78-47,02
BTK (n=147) | 2,8+0,34 | 2,74-2,86 | 42,024819 | 40,49-43,55
BIA in situ
MHA (n=722) | 2,69+1,44 | 2,52-2,86 | 39,6+20,2 | 38,17-41,03
36B(n=212) | 2,77+107 | 2,56-3,08 | 32,49+13,85 | 30,41-34,57
BTK (n=173) | 2,33+0,98 | 2,09-2,57 | 50,13+27,36 | 43,51-56,75
BB
3BB (n=245) | 2,4+0,93 2,3-25 | 3975:18,78 | 37,65-41,85
BTK (n=234) | 2,46+096 | 2,33-2,59 | 39,38+2126 | 36,4-42,36

Npumeuanue. bI1B — 6onbLuas nogKoxHa BeHa, BIA — BHyTpeHHAA
rpyaHas aptepus, BTK — BeTBb Tynoro kpas, I — noBeputensHbilii
uHTepsan, 3bB — 3agHebokoBas BeHa, [THA — nepeaHsas HUcxoa AL an
aptepwus, [IKA — npaBas KopoHapHas apTepus, Pi — uHaekc
nepudepuyeckoro conpoTtuenenms, Q .., — CpeaHAs 06bEMHas
CKOPOCTb KPOBOTOKA.

Note. BB — great saphenous vein, BI'A - internal thoracic artery,
BTK - branch of the obtuse edge, I - confidence interval,

3BbB - posterolateral vein, THA — anterior descending artery,

MKA - right coronary artery, [THA — posterior interventricular artery,
Pi - peripheral resistance index, Qp.., — average volumetric blood flow
velocity.

Tabnuua 3. @akTopbl, BAMSAIOLWME HAa 3HaYEHUe UHAeKCa
nepudepuyeckoro conpotuenexus (Pi)
Table 3. Factors affecting the value of the peripheral resistance index (Pi)

®dakTopbl OR 95% N p
CreneHb npokcuManbHoro cTeHosa, % | 0,987 | 0,975-0,999 | 0,034
T-rpadT, norpaHnyHbIii cteHos (<70%) | 1,699 | 1,101-2,62 | 0,017
T-rpa¢t, norpaHnyHbIi cTeHo3 / 412 275-589 | 0022
OKKI03uA
Tun KoHayvTa 0,298 | 0,141-0,632 | 0,002
[nameTp WwyHTMpyeMoi apTepum 0,21 | 0,112-0,395 | 0,001
®nbpo3, KanbLUHO3 COCYAUCTON 225 | 098-5,18 0.05
CTEHKM
Npumeyanue (3aeck v B Tabn. 4). OR — 0THOLLEHKE LLIAHCOB,
[N — noBepuTenbHbI MHTEpPBA.
Note (here and in Table 4). OR — odds ratio, I — confidence interval.

Tabnuua 4. Pe3ynbratbl MHOXECTBEHHOI0 perpecCUOHHOr0 aHanu3a
ANS 3HaYeHus cpefHeit 06EMHOI cKopocTH KpoBoToKa (Qpean)
Table 4. Results of multiple regression analysis for the value

of the mean volumetric blood flow velocity (Q,,.,)

®dakTopbl OR 95% N p

CTeneHb NPOKCUMAabHOIO CTEHO3a 1,001 | 0,995-1,027 | 0,195
T-rpadT, norpaHnyHbIii cTeHo3 (<70%) | 1,841 | 1,112-3,05 | 0,018
T-rpadT, norpaHnyHbIii cTEHO3 / 391 221-465 | 0,041
OKKJII03UA

Tun KoHaywTa 0,714 | 0,314-1,627 | 0,423
[nameTp wyHTMpyeMoit apTepum 0,463 | 0,21-1,022 | 0,05
®nbpo3s, KanbLMHO3 COCYAUCTON 121 063-234 | 056
CTEHKM

AN HeobX0AMMOCTM NepecMoTpa TpaHcnNaHTaTa. HeofHopoaHOCTL
UccnefoBaHUN U UX pesynbTaToB CNocobCTBOBANM PasfiMyHbIM pe-
3ynbTataM auarHoctudeckon TouHocT TTFM. OgHako 6e3ycnoBHbIM
OCTaHeTcA TOT aKT, YTO MeToL, NO3BONSAET BbIABNATL LeACTBUTE N b-
HO (YHKLIMOHMPYIOLLME LWYHTBI — UCTUHHO MOJIOMMUTENbHbIA pesynb-
TaT. JIOXHOMNONOXUTENbHbIE pe3ynbTaThl (HepaboTalowme LUYHTLI
C HU3KMM 3HaYyeHWeM WHAEeKca nepudepuyecKoro ConpoTUBEHMS
/MM BLICOKUM 3HA4eHMEM CpeiHei 06bEMHOMN CKOPOCTM KPOBOTOKA)
KpaiiHe peakun. OCTaéTcsa OTKPbITbIM BOMPOC, KacalLMIACA UAEHTU-
(bMKaLMM NOXHOOTPULLATENBHBIX Pe3yNnbTaToB. IMEHHO N0XHOOTPH-
LaTeNbHble pe3ynbTaThbl NPUBOAAT K HEHYIKHBIM PEBU3MAM aHACTo-
M030B [4]. Di Giammarco 1 coaBT. NoKasanu, 4To AMarHOCTUYECKYH
ToyHocTb TTFM MoxkHo yBennuntb 4o 100%, ecnm 00beaUHUTL 3TOT
METO[, C BbICOKOYACTOTHbIM 3NMKapAUaNbHbLIM YbTPa3BYKOBLIM UC-
cnepnosaHuem (HR-ECUS) [18, 19], koTopoe no3BonsieT BU3yanusmpo-
BaTb aHACTOMO3 W KOPOHAPHOE PYCJI0 U BbISIBUTL MPUYUHY HAPYLLEHUS
KpoBoTOKa. 0fiHaKo peanu3aums gaHHoro MeToda TpebyeT goporo-
cTosiiero obopynosanus, B cBasu ¢ yeM HR-ECUS pacnpocTpaHéH
3HaYUTENbHO B MeHbLUel cTeneHn, Yem TTFEM.

MpuumHa HecocToATENIbHOCTU KOPOHApHbIX LUYHTOB BO Bpe-
Ms OnepaLuu U B paHHeM MocfieonepalnoHHOM nepuoae B 0osb-
WMHCTBE CNly4aeB ABNAETCA CNEACTBMEM TEXHWYECKOW OLWMOKM:
pedeKTa GopMUpOBaHUSA aHACTOMO3a, MOBPEXAEHUS LUYHTA WU
LUYHTUpPYeMoOIA apTepum, u3rnba Konaymuta. B otganéHHoM nepuoge
NPUYMHA HECOCTOATENBHOCTM LUYHTA — BMAAHWE Pa3NIMYHbIX daK-
TOPOB, KOTOpble MPUBOLAT K rUNepniasuyM WHTUMbI, NPOrpeccu-
POBaHWI0 aTePOCKNepo3a He TONIbKO B HAaTUBHOW apTepuu, HO U B
TPaHCMAaHTaTe W, KaK CNeACTBUE, K ero TPOMDOTUYECKO OKKIO-
3uun. Mocne popMMUpPoOBaHMA aHACTOMO3a MeKAY TPAHCMAAHTaTOM U

KA B cuny BCTYnawT onpefenéHHble 3aKOHbI, KOTOPbIE HEYKJIOHHO
BEJYT K OKKJI3MM KOHAYUTa.

MpoBenéHHOE HaMM UCCnefoBaHWEe MOKa3ano, 4YTo, NOMMMO npe-
LMKTOPOB OKKJT03WM LLIYHTOB, CYLLECTBYHT QaKTOpbI, KOTOPbIE BAMSIOT
Ha NapameTpbl reMOAMHAMUKM B KOHAYyWTe. TakuMm haKTopamm cTanm
aHaToMmyeckue ocobeHHocTH WwyHTMpyeMon KA, BKovatoLme B cebs
COCTOSIHUE COCYAMCTOM CTEHKM, CTeNeHb NMPOKCUManbHoro cteHo3a KA
u eé guameTp. Kpome Toro, onpefenéHHoe BAMSHWE Ha NapameTpbl
(GnoyMeTpuM oKasbiBana TaKTUKA PEBACKYNAPU3aLMM: TUM KOHOYUTA
u cnocob wyHTMpoBaHus. OfHaKo, paccMaTpuBas Bo3feicTeue hak-
TOPOB Ha MHAEKC NepudepuyecKoro CoNpPOTUBAEHMS, Mbl YCTaHOBUIM,
4TO Ha 3HauYeHWe Pi BNMSKOT TONIbKO aHaTOMMYECKME 0CODEHHOCTH LLIYH-
TupoBaHHoM KA — cocTosiHMe COCYLMCTON CTEHKM U e€ anaMeTp. Takum
06pa3soM, C XUPYpPryecKoi TOUKW 3peHUs OKa3aHWe BIMAHUSA Ha UH-
LEeKC nepuepuyecKoro ConpoTUBIIEHUS CTAHOBUTCS MasiOBEPOSITHBIM.

Ha 3HayeHne cpepHeit 06bEMHOM CKOPOCTM KPOBOTOKA BAMANN
YMepeHHbIN CTeH03 KpynHoii KA B coueTanuu ¢ eé auameTpoMm bonee
2,0 MM, MCNOMb30BaHME KOMMO3UTHOMO LUYHTUPOBAHWUS U WUCMOSb-
30BaHue ayToBeHbl. CnefoBaTeNbHO, UCKIKYEHUEe BCEX UMM YacTu
YKa3aHHbIX (haKTopoB NpUAAEET LWYHTY bonee BbIFOAHOE B reMoau-
HaMUYeCKOM MJiaHe MOJOXEHMUE, YTO, B CBOIO OYepeflb, OKa3biBaeT
BAUSIHME Ha ero QYHKLMOHANbHOCTb.

3AKJIOYEHUE

Ha 3HaueHus napaMeTpoB MHTPaonepaumMoHHo (IoyMeTpum Ko-
POHApPHbIX LUYHTOB BAMSAIOT Tak1e NapaMeTpbl, KaK auametp KA, cte-
MeHb NPOKCUMarbHOro cTeHo3a KA, cocTosHMe COCYAMCTON CTEHKM,
coyeTaHMe CTeH03a U OKKJTI03uK. Ha nHpexc nepudepuyeckoro conpo-
TmBNnenus (Pi) okasbiBalT BiusHue avametp KA (OR=0,21; p=0,001);
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cTeneHb NpokcuManbHoro cTeHosa KA (OR=0,987; p=0,034); cocTosHWe
cocyaumcToit cteHkn (OR=2,25; p=0,05); TN Ucnonb3yeMoro KoHAyMTa
(OR=0,298; p=0,002); cnocob wyHTUpoaHus (OR=1,699; p=0,017), a Tak-
€ COYETaHWe CTEHO3a M OKKJII03UM NPU KOMMO3UTHOM LUYHTUPOBAHMM
(OR=4,12; p=0,022). Ha 3HaueHue cpeaHen 00bEMHON CKOPOCTU KPOBO-
TOKa BAMAKT cnocob wyHTMpoBaHus (OR=1,841; p=0,018); coueTtaHue
OKKJI03MM W NOTPAHUYHOTO CTEHO3a NPU KOMMO3UTHOM LUYHTUPOBA-
Hum (OR=3,91; p=0,041); anametp wyHTUpyeMoii apTepumn (OR=0,423;
p=0,05). IMeHHO No3TOMY UCKIOYEHME YKa3aHHbIX GaKTopoB NpUAaET
LUYHTY Oonee BbIro4HOE reMoAMHAMUYECKOe NONOXEHME, KOTopoe DY-
LT BbIBNATLCSA NPU MHTPAoNepaLUoHHO hoyMeTpuu.

CooTBeTcTBME NMPUHLMNAM 3TMKU. [lpoBefeHMe HayyHOro uc-
cnenoBaHus 0406peHo 3tuyeckuM komuteToM OIBY «OLCCX MuH3-
apasa Poccuu (TMeHsa; npotokon N 62 ot 04.04.2022).
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