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OCHOBHBIE TOJIOKEHHS
* TeHeHIIMKA B COBPEMEHHON KapIUOXUPYPIHU CBOIATCS K MUHUMH3AIUU BMEIIATEIbCTB, YTO TO-
3BOJISICT BBIMOJHSATH JAHHBIC Oepariy 0oJiee NMIMPOKOMY KPYTy MAaIlMeHTOB. B 3TOM acmekre nmpeacTas-
JSIFOT MHTEPEC MHTPA- U MOCIICONEPAUOHHBIE ACTICKThl MUHUMHBA3UBHOTO KOPOHAPHOTO IIYHTHPOBA-
HUS, ICMOHCTPUPYIOIINE MPEUMYIIECTBA 3TOTO BMEIIATEIbCTBA.

MunnnHBa3suBHOE MaMMapokopoHapHoe myHtrpoBanue (MKIL) nmo3BomnseT cHu-
3HUTh OTICPALIMOHHYIO TPaBMY Y OOJBHBIX C HIIEMHYECKOM OOJIE3HBIO ceplia, 0Co-
OCHHO KOTZa BBIIIOJHEHHWE IOJHOW PEBACKYISIPU3AIMN MHUOKapJa HEBO3MOXKHA.
OpHako, TEXHUYECKHE CIIO)KHOCTH MOTYT MOBIHATH HAa KaY€CTBO MaMMapOKOpO-
HApHOTO aHACTOMO3a, YTO OTPaKaeTCs NUCHYHKIMSIMU Hanboee BaKHOTO [IyHTa
B KOPOHAPHOU XUPYPrUU.
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[Ipoananu3upoBarh rocrnutainbuble pe3yiasrartl MKIL u3 60xoBol MUHHTOpaKoO-
TOMHH.
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MeTonoM CIIIONTHOW BBEIOOPKH OTOOpaHO 72 ciiydas MUHHHHBa3WBHOTO KOPO-
HapHOTO IMyHTHPOBaHUS M3 OoxoBoi MuHHUTOpakoTrommu (MIDCAB) 3a 2025 .
MarepuaJibl (I rpynma). B rpymimy cpaBHEHHS METOZOM CIUIONIHOM BBIOOPKH MAIIMEHTOB OTO-
M METOAbI Opanbl 67 ciydaeB uzomupoBanHoro MKIII epe3 cpeaquHHYI0 CTEPHOTOMHIO 32
2021-2025 tr. (I rpynma). [IpoBenen anamu3 KIMHUKO-AEMOTpapUUECKUX, UH-
TPaOTEPAIMOHHBIX JAHHBIX, & TAKXKE TOCIMUTAIBHBIX UCXOIOB.
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[To OCHOBHBIM KIMHUKO-AEMOTpaUueCcKUM JaHHBIM OOJbHBIE OBLTH COMOCTABH-
Mbl. CpeiHuit Bo3pacT coctaBmwi 64,9 £ 7,2 u 67 = 5 ner (p = 0,1). OcHOBHYIO KO-
rOpPTY MaeHTOB COCTaBHJIN MAIMEHTHI co cTeHoKapauen [-11 ¢pyHKroHaapHOTO
knacca (90,3% u 81%, p = 0,4), HI-1V ¢pynkumonansHbIi Knacc orMedeH y 8,3%
1 12% OONBHBIX, y OCTaBIIMXCSl OONBHBIX UMET MECTO OCTPbI KOPOHAPHBIN CHH-
apom (1,4% mportus 7%, p = 0,08). CTaTUCTHYSCKU 3HAYMMO YaCTO BCTPEUAIOCH
MHOTOCOCYINCTOE MOpakeHHe Y OOJBHBIX CO CpeAHMHHON cTepHOTOMUEH (36,1%
npotus 52,2%, p = 0,045). ®pakuus BeIOpoca JEBOTO KEIyIouKka ObuIa JI0CTO-
BEpHO HUXKE B rpymme ctepHoromuu (61,6 + 5,7 npotus 57,1 + 10,6, p = 0,01). B
rpynne MIDCAB Bpewmst onepanuu 0110 1ocToBepHO MeHbIe (119 + 19 nmpoTtus
129,8 + 23 munyTsl p = 0,04), a AMaMETp UHTPAKOPOHAPHOTO HIYHTA 3HAYUMO
menbIe (1,6 = 0,2 nporus 1,8 + 0,2, p = 0,0001). ['ocnuransHOM T€TaTBHOCTH
B IpyIIax He 3aperucTpupoBaHo, 1 (1,4%) nepuonepanoHHbIH HHPAPKT MHO-
kapnaa orMmedeH B rpynine MIDCAB, a B rpynne crepHoToMun 1 ciydait ocTporo
HapyILIeHUs] MO3TOBOT0 KpOBOOOpamieHus. He BBISBICHO JOCTOBEPHBIX pa3inyuii
B acCIeKTe Pa3BHTHUS OONBIINX CEPAEYHO-cOCYAUCThIX KaracTpod (1,4% mpoTus
3%, p=10,5). JIUTeIbHOCTH MOCICONEePAIIHIOHHOTO KOWKO-IHS ObljIa CTATHCTHYC-
cku 3HaunMo Menbuie B rpynne MIDCAB (9 + 2 npotus 11 + 3 gus, p = 0,004).
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MKIII n3 60KOBOM MUHHTOPAKOTOMHH MPEICTABISET COOOW 0e30MmacHyro U (-
(EKTHBHYIO METOIMKY PEBACKYIIIPH3AIUN MUOKAP/IA.
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MUHHMHBAa3UBHOE KOPOHAPHOE IIYHTHpOBaHUE * MmeMuueckas 00JIe3Hb cepia
* MIDCAB ¢ Octpslii KOpOHapHBII CUHIAPOM
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IN-HOSPITAL OUTCOMES OF MINIMALLY INVASIVE CORONARY ARTERY
BYPASS GRAFTING
A.B. Nishonov, S.I. Iscandarov, S.V. Ivanov, A.N. Kokov, R.S. Tarasov

Federal State Budgetary Institution “Research Institute for Complex Issues of Cardiovascular Diseases”, 6, Academician
L.S. Barbarash blvd., Kemerovo, Russian Federation, 650002

Highlights
* Modern cardiac surgery techniques are designed to minimize intervention in stenting, allowing
these procedures to be performed on a wider range of patients. In this regard, the intra- and postoperative
aspects of minimally invasive coronary artery bypass grafting (MICABG) are of interest, demonstrating
the advantages of this procedure.

Minimally invasive coronary artery bypass grafting (MIDCABG) reduces surgical
trauma in patients with coronary artery disease, especially when complete

Background myocardial revascularization is not possible. However, technical difficulties can
impact the quality of the mammary coronary anastomosis, resulting in dysfunction
of the most important bypass graft in coronary surgery.

...................................................................................................................................................... .

To analyze the in-hospital outcomes of mammary coronary artery bypass grafting
using lateral minithoracotomy.

...................................................................................................................................................... .

Actotal of 72 cases of minimally invasive coronary artery bypass grafting via lateral
minithoracotomy (MIDCAB) were selected in 2025 (Group I) using a continuous
sampling method. A comparison group of 67 cases of isolated mammary coronary
artery bypass grafting via median sternotomy was selected using a continuous
sampling method in 2021-2025 (Group II). Clinical, demographic, and
intraoperative data, as well as in-hospital outcomes, were analyzed.

..................................................................................................................................................... .

According to the main clinical and demographic data, the patients were comparable.
The mean age was 64.9 + 7.2 and 67 £ 5 years (p = 0.1). The main cohort of patients
consisted of patients with angina pectoris of functional class I-II (90.3% and 81%, p
= 0.4), functional class I[I-IV was noted in 8.3% and 12% of patients, the remaining
patients had acute coronary syndrome (1.4% versus 7%, p = 0.08). Multivessel disease
was statistically significantly more common in patients with median sternotomy (36.1%
versus 52.2%, p=0.045). The left ventricular ejection fraction was significantly lower in
the sternotomy group (61.6 £ 5.7 versus 57.1 £ 10.6, p = 0.01). In the MIDCAB group,
the operative time was significantly shorter (119 & 19 vs. 129.8 + 23 minutes, p = 0.04),
and the diameter of the installed intracoronary bypass graft was significantly smaller
(1.6 £0.2 vs. 1.8 £0.2, p=0.0001). There was no in-hospital mortality in the groups, 1
(1.4%) perioperative myocardial infarction was noted in the MIDCAB group, and 1 case
of acute cerebrovascular accident in the sternotomy group. No significant differences
were found in the aspect of the development of major cardiovascular catastrophes (1.4%
vs. 3%, p=0.5). The duration of postoperative hospital stay was statistically significantly
shorter in the MIDCAB group (9 £ 2 vs. 11 + 3 days, p = 0.004).

.....................................................................................................................................................

Mammary coronary artery bypass grafting from lateral minithoracotomy is a safe and
Conclusion effective method of myocardial revascularization, including in patients with multivessel
coronary disease, in whom complete myocardial revascularization is impossible.

..................................................................................................................................................... .

Minimally invasive coronary artery bypass grafting e Ischemic heart disease °
MIDCAB e Acute coronary syndrome
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Cnucox cokpaieHui

BI'A  — BHyTpeHHS rpyaHas apTepus OHMK — octpoe HapylIieHHEe MO3TOBOTO KPOBOOOPAILIEHHS
UM  — uHbapkT MHOKapna ITHA — IepeaHss HUCXOMAIAst apTepus

MKII — mammaporopoHapHoe myHTHpoBaHHe OJOKMO — — sKcTpakopriopaibHas MeMOpaHHAs OKCHTCHALIHS
MCKT — wmynsrucnmpanbHas komnbiorepHas MIDCAB — MuHHManbHO-MHBAa3HBHOE IPSIMOE

TOMOTpadust LIYHTUPOBaHHE KOPOHAPHOH apTepuu
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Hopmanuzarnus curaana npu UMMYHOOJIOTTHHTE OEJIKOB CEPCUHO-COCYAUCTON CUCTEMBI

Beenenue

Mammapoxoponapusiii mryHtT (MKIL) k nepenneit
nucxonseit aprepun (ITHA) npunsTo cunrars «30710-
TBIM CTaHJAapPTOM» B COBPEMEHHOW KapJHOXHPYpPIUH.
D10 cBs3aHO ¢ MOP(HODYHKITHOHAIBHBIM CXOACTBOM
BHyTpeHHe# rpynHoil aprepun (BI'A) u [IHA u BbI-
JIeJIeHneM Ba30aKTHUBHBIX cpeacTB BI'Aryrn nepeson-
YUK, 4TO monoxurensbHo BiauseT Ha [THA [1]. MKII
TEXHUYECKH BBITIOJIHUMO 4Y€pe3 CPEIUHHYIO CTEpHO-
TOMHIO U JIeBYI0 OOKOBYIO MUHHTOpakoroMuio. [lep-
BbI TOIXOJ HPUHSTO CUMTAaTh HauOoiee ynoOHBIM,
HO CPEIUHHAs CTEpPHOTOMHS SIBISAETCS OAHUM M3 ca-
MBIX TPaBMAaTHYHBIX JJOCTYIOB B XHUPYpruH, a €€ oc-
JIOKHEHUS MPUBOAAT K MHBAJIUAN3ALNN MAIlIEHTOB U
HEYIOBJIETBOPUTEILHOMY KOCMETHYECKOMY 3 deKTy
[2—4]. B aToM acmiekte O0KOBasi TOPAaKOTOMHUSI HMEET
P IPEUMYIIECTB: COXPAHAETCS KAPKACHOCTD CKEJIeTa
IPYyAHOU KIIETKH. PaHEBbIE OCII0KHEHUS TOPAKOTOMHUH,
KaK TPaBUIIo, JJOKATU3UPYIOTCS B MATKUX TKaHSX, 4TO
TpeOyeT MEHBIIETO0 BPEMEHH [UIsl JICUCHUS] M HE He-
ceT B cebe OONBIINX PUCKOB JUIS 3710POBbs MALMEHTA.
OrpaHnumBarOmUMi  (HaKTOpaMH  MHUHHHHBa3UBHO-
IO JOCTyla HPUHATO CYUTATH CHACYHBINA IPOLECC B
TUIEBPAIILHOM TIOJIOCTH, TIEPEJIOMBI pedep B aHaMHe3e,
HEBO3MOKHOCTh OJJHOJIETOYHOM BEHTWJISIIINY U3-32a pe-
3€KLIUHU MPABOTO JIETKOTO, a TAKXKEe MPU dMPHU3EMaTO3-
HOH TpaHc(OpMaLK JIeTOYHON TKaHH. BMecTe ¢ Tem,
MHUHHUIOCTYII IPEANONAracT TEXHUUECKHE CI0KHOCTH,
CBSI3aHHBIC C OTPaHUYCHHEM JUTHHBI JieBoi BI'A, skc-
no3unueit ITHA, u, kak ciie/icTBUe, CyIlIEeCTBYET BEpPO-
SATHOCTh CHHMKEHMs KadecTBa MaMMapOKOPOHAPHOTO
aHactomo3a. OgHAKO, TPU THKEIOM KOMOPOHIHOM
(oHE M MHOTOCOCYIHCTOM IMOPKEHUH KOPOHAPHOTO
pycia He BCerJia BO3MOYKHA CPEJUHHAS CTEPHOTOMUS U
ToJHasi peBacKyisipu3anus. 1Ipn TakoM KIMHHYECKOE
cueHapuu BbinonHeHne MKII uepe3 MUHUMHBA3WB-
HBIH JOCTYT TPEACTABIAETCS KOMIIPOMUCCHBIM METO-
JIOM BBIOOpa METO/a peBacKyspu3aluu, Omarogaps
MEHBIIEH TPAaBMAaTUYHOCTH U OBICTPBIM BOCCTaHOBIIC-
HUEM OOJFHOTO B TIepuoj peadbunuranuu [5].

Ienp HACTOSIILIETO HCCIIEC0OBAHNSA — ITPOAHAIIN3H-
poBath rocruTanbHbie pe3yasratl MKII n3 60koBoi
MHUHHUTOPAKOTOMHUHU.

MarepuaJjbl 1 METOAbI

MeTonoM CIJIOMIHOM BBIOOPKH OTOOpAHBI BCE CIIy-
yau BeImoiaHeHus omeparuu (MKII) u3 6okoBoit Mu-
Hutopakoromun (MIDCAB, I rpynma, n=72) 82025 .
MeToaoM CIJIONIHOW BEIOOPKH OTOOpPaHBI MAIMEHTEHI,
KoTopbIM BhionHsu1ock MKIII u3 crepaoTromMHOTO 10-
cryna ¢ 2021-2025 rr. (Il rpynna, n = 67). Kpurepuem
BKJIIOUCHHSI B HCCIIEIOBAHUE CTal (aKT H30JUPOBAH-
Horo MKIII 13 60KOBOI MHUHUTOPAKOTOMHH M CPEIHH-
HOW cTepHOTOMHHU. Y Bcex OompHBIX Tpymnmax BI'A
BBIJICIISUTH «Ha JIOCKyTe». MccnemoBanue ObIIO BbI-
MOJTHEHO B COOTBETCTBUH CO CTaHIApTaMM HalJieKa-
mieii kimHau4eckoit npaktuku (Good Clinical Practice)

U NIpUHOMIAMK XeJIbCUHCKOM Jlexitapanuu.

KoHeuHBIMM TOYKaMM HCCIIEIOBAHUSI TOCTHTAIIb-
HOTO TIepuoAa HAOIIOACHUS CTalM JIETAJIBHOCTh OT
BCEX MPHYMH, JIETAIbHOCTb OT KapAHAIbHBIX NPUYHH,
nHpapkt muokapaa (MM), octpoe HapyIIeHHE MO3TO-
Boro kpoBooOpamenus (OHMK), moBropHbie BHeILIa-
HOBBIC PEBACKYISPH3AIMU ¥ KOMOMHHUPOBAaHHAS KO-
HeyHast TOUKa, BKIIOYaBIIas BCE BHIIIETIEPEUHCIICHHBIC
COOBITHSL.

CraTrucTuueckasi 00padoTKa qTaHHBIX

[Tomy4yennsie pe3ynbpraThl OBLTH 00pabOTaHBI MIPHU
MOMOIIIY TTAKeTa MPUKJIAJIHBIX porpamm Statistica for
Windows 6.0 (Stat Soft Inc., CILIA). KonnuectBeHHBIE
JaHHBIC OMHMCATEIbHON CTATUCTUKU 0 KaXKIOMY Ia-
paMeTrpy BKIJIIOYAIM KOJIMYECTBO HAOIIOACHUI, Cpea-
Hee (apudMeTHUECKOe) M CTaHAAPTHOE OTKIOHCHHE
(B ciydae HOPMaJbHOCTH PACIPEENICHUS JTaHHBIX),
MeJIMaHbl, BEpXHETO M HUKHETO KBapTHJIeH (IpH pac-
MpeAeieHnH, OTIMYAIOUIeMCcsi OT HOPMajbHOIO), a
Takke 95% NOBEpUTENBHBINA UHTEPBAJ AJIS CPEIHETO.
KauecTBeHHBIC JaHHBIC BKIIOYAIHN 001Iee KOJIMYECTBO
HaOJFONICHUH, TOJTI0 ATUX HAOIIONCHHH (B TIPOIIEHTAX ).
[Ipu cpaBHEHUM KOJIWYECTBEHHBIX NMPU3HAKOB B IPYII-
[ax HCHOJIb30BAIN KpuTepuid ManHa—-YutHu. Jlns
OLICHKH KaueCTBEHHBIX MPU3HAKOB HCIIOIb30BaJIN KPH-
Tepuii 4 ITupcona ¢ nonpaskoii Merca.

Pe3syabrarsl

Kinnuko-geMorpapuueckie JTaHHbIC MPUBEICHBI
B TaOi. 1. OCHOBHBIC TPEIONCPANMOHHBIC XapaKTe-
PUCTHKH OOJIbHBIX CTATHCTUYCCKU HE Pa3INYalIUCh,
32 HMCKIFOYEHHUEM YaCTOThl MHOTOCOCYAHUCTOTO Topa-
JKeHHUS W (pakIny BBEIOpOCa JIEBOTO JKEIy[AodKa. Tem
HE MeHee, B Ipymie OOJBHBIX CO CTEPHOTOMHEH Jarle
BCTPEYAIMCH MAIMEHTKH KEHCKOTO ToJa, varie 00Jib-
HBIE ONICPUPOBAJIMCH B paMKaX OCTPOTO KOPOHAPHOTO
cunipoma. OHKOJIOTHYECKOE 3a00JICBaHKE B aHAMHE3E,
HelryHTa0eIbHbIE OruOaroIias U npaBasi KOPOHAPHBIE
apTepuH, KaIbIIMHO3 BOCXOAIICH a0OpTHI U IPYTHE CO-
ITyTCTBYIOIIHE 3a00JIeBaHUs OBLIM TMPUIMHON HETION-
HOW peBacKyJIsIpH3aIlni MHOKapJa MHOTOCOCYIHCTOM
NOPaKCHUU KOpOHapHOTO pycna. dpakuusi BIOpoca
JICBOTO JKENyJ0YKa B CPEIHEM B TpyIax Obuia Co-
XpaHHOM, OJTHAKO B T'PYINIIE CTEPHOTOMHH 3TOT ITOKa-
3arenb ObLT cTaTUCTHYeCcKH 3HaduMo Hike (p = 0,01).
Yactora OHMK B rpytme ctepHOTOMHUH ObIITIa B 2 pasza
6ompire. Taxoke oOpamraet Ha ceOst BHUMaHUE BBICOKAs
4acToTa OOJIBHBIX C XPOHUYECKOW 0OCTPYKTUBHOM 00-
JIE3HBIO JIETKUX B rpynmnax (9,7% u 9%).

WHTpaonepaimoHHbie JaHHBIC MPUBEICHBI B TaOIM.
2. AHanmm3 PTHX NAaHHBIX TOKa3aJ, YTO OTEpalfy U3
MUHHUIOCTYTIA JUTHIIMCH MEHBIE, a pa3Mep WHTPAKO-
POHAPHOTIO IIyHTa OBLI JIOCTOBEPHO MEHBIIIC B TPYIIIE
MUHUHHBAa3UBHOTO BMEIIaTebeTBa. OHAKO, IUTUTEITh-
HOCTh (DOPMHUPOBAHUS MaMMapOKOPOHAPHOTO aHACTO-
M03a B TpyIIax HE pa3andaiach.
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lociuranbHble UCXOABI MPENCTaBiIeHB B Tabm. 3.
B acmniekre pa3BuTUs roCHUTAIBHOMN JIETAIbHOCTH, II€-
puomnepanmorHoro UM n OHMK, a Ttaxke moBTOpHOA
pEBACKYIISIPU3ALMI MUOKAp/AA JOCTOBEPHBIX PA3IHYMM
He BbIsBIIeHO. OnMH nepuonepanuonHslii UM B rpym-
ne MIDCAB npowusomien y 6015HOT0 ¢ MHOTOCOCY/IHU-
CTBIM TopaxkeHueM u pyHnkunonupyronmm MKIL. He
OBLIIO BBIABIECHO MPOTPECCHPOBAHUS HCXOAHBIX CTe-
HO30B. [lorpeOoBanack KOHBEpCHUSI B CTEPHOTOMUIO U
YCTaHOBKa amrapara 3KCTPaKopIOpalbHOM MeMOpaH-

Hoit okcureranuu (OKMO). OHMK 3apeructpupoBan
Y OIHOTO OOJILHOTO B TPYIIIIE CTEPHOTOMUH: TIPH BBIpa-
JKEHHOM KaJIBLINHO3€ BOCXOMAIIEH aOpThl MPOU3OILIO0
OHMK B 0Gacceline JeBoii mepenHell MO3roBOl apTe-
puu 1 SMO0IUSL B apTepUy MIPaBOd HIDKHEH KOHEYHO-
CTH. MaHUITYJISIIMA C BOCXOASIIEH aopTol He ObLIO,
[03TOMY HPUYMHA 3MOOJIMH Y 3TOro OOJBHOIO OCTa-
ercst HescHbIM. [loBTOpHAs BHEIIaHOBAsI PEBACKYIIS-
pu3aIus BHITIONHIACH Y OHOTO OONBHOTO B TPYIIIE
CTEPHOTOMUU: M3-3a KaJbLMHO3a BOCXOMSILEH a0pThl

Taomuua 1. Kitnanko-aemorpaguyeckie XapakTepiucTuku 00ibHbIX. (M + 6, n, %).
Table 1. Clinical and demographic characteristics of patients. (M + o, n, %)

Kputepnii / Criterion

................................................................................

Cpennuii Bo3pact, rozsl / Mean age, years
Myxuunsl / Men, n, %

Kenmmusr / Women, n, %

Crenoxapaust I-11 ¢pynkunonansaoro knacca / I-1I functional class angina, n, %

Crenokapaust [II-1V ¢ynkumonansroro kiacca / [II-1V functional class

angina, n, %

TeueHue ocTporo KOpoHapHOro cuHapoma / Acute coronary syndrome, n, %

UpeckokHbIe BMeIIaTebcTBa B aHamHe3e / History of percutaneous coronary

intervention, n, %

Omnxonornueckoe 3aboseBanue B anamuese / History of cancer, n, %

Caxapnsrii quadet / Diabetes mellitus, n, %
OHMK B anamue3e / Stroke, n, %

XpoHnueckast 00CTpykTHBHas 007e3Hb jerkux / Chronic obstructive

pulmonary disease, n, %

Dubpwusinys npencepauii / Atrial fibrillation, n, %

MynbsrudokanbHslit arepockiepos / Multifocal atherosclerosis, n, %

Wunexc maccrt Tena / Body mass index

[Mopakenne cTBONA JIeBOH KopoHapHoi aprepun / Left main coronary artery

lesion, n, %

MHOrococyancToe rmopaxeHue KopoHapHoro pycia / Multivessel coronary

artery disease, n, %

Dpakuus BeIOpoca seBoro xenynouka / Left ventricular ejection fraction, %

I-rpynna
MMHHUAOCTYI /
I-group MIDCAB

II-rpynna
crepHoTomus / 11-
group sternotomy

SRR RO | oot SNSRI URRND ' Sook L AU U
64,9+7.2 67+5 0,12
62 (86,1%) 50 (74,6%) 0,08
10 (13,9%) 17 (25.,4%) 0,08
65 (90,3%) 54 (81%) 04
6 (8,3%) 8 (12%) 0,5
1 (1,4%) 5 (7%) 0,08
19 (26,4%) 19 (28,3%) 0,7
8 (11,1%) 7 (10,4%) 0,9
21 (29,2%) 13 (19,4%) 0,2
5(6,9%) 10 (15%) 0,1
7(9,7%) 6 (9%) 0,9
19 (26,4%) 14 (21%) 0,4
7(9,7%) 8 (12%) 0,5
283+34 272434 0,2
6 (8,3%) 5(7,4%) 0,9
26 (36,1%) 35 (52.2%) 0,045
61,6+5,7 5714106 0,01

Ilpumeuanue: OHMK — ocmpoe napyuenue mo3208020 kposooopauyerus; MIDCAB — munuuneazusHoe KOpoHapHoe uLyHmuposaHue

u3 60K080 MUHUMOPAKOMOMUU.

Note: MIDCAB — minimally invasive direct coronary artery bypass surgery.

Tadmmuua 2. IHTpaonepaioHHbIe JaHHbIE
Table 2. Intraoperative data

Kpurepuii / Criterion

................................................................................

Cpennee Bpems omepauun / Mean operation time, MUHYTHI / minutes

Cpennuii tuaMeTp UHTpaKopoHapHoro urynrta / Mean diameter of
intracoronary bypass graft, MM / mm

Cpennee Bpems popmupoBanus anacTomo3a / Mean time for anastomosis

formation, MuHyTHI / minutes

MKIII + kaporuanas sunaprepskromus / CABG + carotid endarterectomy, n, %

CpenHsist CKOPOCTb MOTOKa 1Mo oymerpun / Mean graft flow, min/mun

Cpennmii mynscoBoit nuaexc / Mean pulsatility index

I-rpynna I-rpynna
MHHHUAOCTYI / crepnoromus / 11-
I-group MIDCAB group sternotomy

........................ N=T2 W TOT
119,5+ 19 129,8 £23,5 0,04
1,6 £0,2 1,8+0,2 0,0001
15,2+3,6 14,6 £ 3,1 0,3
1 (1,4%) 1(1,5) 0,9
35,5+ 12 37,4 + 10,6 0,7
3,6+0,3 2,5+0,5 0,07

Ilpumeuanue: MKIII — mammaporoponaproe wynmuposanue;, MIDCAB — munuunsasugnoe kopoHapHoe wyHmuposanue uz 60kosoul

MUHUMOPAKOMOMUU.

Note: CABG — coronary artery bypass grafting; MIDCAB — minimally invasive direct coronary artery bypass surgery.
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nepBbIM 3TanoM BeinonHeno MKILI, a BTopsim 3Tanom
TUTAHMPOBAJIOCh BBINOJHEHHE YPECKONKHOr0 BMella-
TeNbCTBA Ha MpaBoW KopoHapHOW apTepuu. OnHaKo, B
paHHeM moclieonepaunoHHoM rnepuoae nociae MKIII
OTMEYaJIOCh TEUEHHE OCTPOTO KOPOHAPHOTO CHHAPO-
Ma, 10 JIaHHBIM IyHTOrpaduu (QyHKIHUS IIyHTA CO-
CTOSITENIbHA, BBISABICH TPOMOO3 IMPaBO KOPOHAPHOI
apTepHH, BBITIOJIHEHO YCIIEITHOE €r0 CTEHTHPOBAHUE.

C cepenunst 2025 r. B HUU KIICC3 Brimonusiercst
pYTHUHHasl MyJbTHCIIUpAJIbHAs KOMIBIOTEPHAsl TOMO-
rpapust (MCKT) ¢ koHTpacTHpOBaHHMEM MAJIsI paHHE-
IO BBISBJICHUS aCUMITOMHBIX AUCQYHKIUH LIYHTOB.
VMeHHO 3THM OOCTOSITENbCTBOM OOYCIOBIEHBI pas-
MY B yacToTe LIyHTOrpaduil mocie omepauuu. B
rpymnme CTEepHOTOMHUU ILIYHTOrpaduu BBIIOJIHSIINACH
TOJIBKO IO 3KCTPEHHBIM IIOKAa3aHMAM, a B TpyIIe
MIDCAB mnnanoBo 4epe3 7—8 IHel mocie onepanum.
B nacrosimee Bpems BbinoiHeHo 30 MCKT wmiyHTo-
rpaduii, Mo pe3yabraTaM KOTOPBIX HOATBEPXKAEHA CO-
crositenbHoCcTh MKIII, HEe oTMeUeHO ciydaeB IMII0XOu
BH3yaJI3allii KaK IIyHTa, TAK U CaMOT0 MaMMapOKO-
porapuoro anactomo3a. [Ipumep MCKT mrynToradum
¢ 3D pexoHCTpyKIHeH mpuBeaeH Ha puc. 1. B rpymme
CTEPHOTOMHUH TIPH IKCTPEHHBIX IIYHTOTpa(UIX TaKkKe
He BbIsABIeHO auchynkmii MKILI.

Peoneparnmii B rpynne MIDCAB 3apeructpupona-
HO 2. Y miepBoro 00JIBHOTO € nepuoriepanioHHsiM UM

Taosmmua 3. [ocnuranbHble HCXObI KOPOHAPHOIO LIYHTUPOBAHUS
Table 3. In-hospital outcomes of coronary artery bypass grafting

u OKMO mnotpeboBanach peBU3USI U CaHALUA CPEIO-
CTCHHS, @ Y BTOPOTO OOJBHOTO BBISBICHA HECOCTOS-
TENBHOCTH IIBOB, (DMKCUPYIOMIUX pedpa, ¢ MOCTYIIe-
HHUE TeMOPParuyecKoro OTAEISIEMOr0 U3 TOPAKOTOM-
Hoit panbl. KouBepcnii B crepHoromuto ipu MIDCAB
3aperucTpupoBano y 4 6ompHBIX (5,6%). B 1 ciydae
MTOBOJIOM JIsI KOHBEPCHH CTall CIACUHBIN MPOIECC B
JIEBOM IJIEBPAJIBHOM MOJIOCTH. BO BTOpOM cityyae KoH-

Pucynok 1. MCKT mryrTorpadus MaMMapHOTO IIyHTa HOCIE
MIDCAB. Crpenkoil yka3aH MaMMapHBIi ITyHT

Ilpumeuanue: JIB[A — nesas eHympenHss epyoHas apmepus;
IIHA — nepeonss Hucxoosawas apmepusl.

Figure 2. CT of the mammary bypass graft after MIDCAB. The
arrow indicates the mammary bypass graft

Note: LAD — left anterior descending artery; LIMA — left internal
mammary artery.

Kpurepuii / Criterion

I-rpynna
MHMHHUAOCTYI /
I-group MIDCAB

II-rpynna
crepHoromus / 11-
group sternotomy

e eereeeneserssssesassnssesatsassesasssnsssstsssasssssessasssstsssassastssssssesssasassassefesessssemiseabasssasedasseseosiont Mhossnssns freseesend
TocnuraneHas neransHocTh / Hospital mortality, n, % 0 0 1
[epuonepaunonusiiit UM / Perioperative ML, n, % 1 (1,4%) 0 0,3
[epuonepaunonnoe OHMK / Perioperative stroke, n, % 0 1 (1,5%) 0,3
IToBropHas BHeruIaHOBast peBackyisipusanus / Unplanned revascularization, n, % 0 1(1,5%) 0,3
KomOuHMpoBaHHast ToUKa (CMepTh OT KapananbHbIX npuyanH, UM, OHMK,
noBTOpHAas peBackymsipusanus) / Composite endpoint (death, M1, stroke, 1(1,4%) 2 (3%) 0,5
repeated revascularization), n, %

KOpOHapHOOH_IyHTOFpa(bI/ISI mocie ornepaiuu / coronary angiography after 33 (45,8%) 5 (7,4%) 0,001
surgery, n, %

I'mnporopakc, morpedosasmmii gpernposanus / Hydrothorax, n, % 1 (1,4%) 0 0,3
I'mnponepuxapa, morpedosasmmii fpernposanus / Hydropericardium, n, % 0 1(1,5%) 0,9
Peonepanus B cBs13u ¢ KpoBoTeueHueM / Reoperation, n, % 2 (2,8%) 1(1,5%) 0,6
ﬁBgreiﬂizlgnB’Lrlfﬁzeﬁnme TapOKCU3MBI GUOPUILISAINN TIpeacepauii / Atrial 2 (2.8%) 6 (8.9%) 0.07
PaneBbie ocnoxuenus / Wound complications, n, % 1 (1,4%) 1(1,5%) 0,9
[MaeBmotopakc / Pneumothorax, n, % 2 (2,8%) 2 (3%) 0,9
I'emotpancdysuu / Blood transfusions, n, % 4 (5,6%) 1 (1,5%) 0,2
IMape3 kynona auadparmset / Paresis of the diaphragm, n, % 1 (1,4%) 0 0,3
[TueBmonus / Pneumonia, n, % 2 (2,8%) 7 (10,4%) 0,06
IMTorpedHocts B OKMO / Extracorporeal membrane oxygenation, n, % 1(1,4%) 0 0,3
[Mocneonepannonuslit mepuox / Hospital stay (day), maeit 93+2,2 114+35 0,004

Ipumeuanue: UM — unghapkm muoxapoa, OHMK — ocmpoe napyuwenue mo3206020 kposoobpauienus; IKMO — sxcmpakopnopanvhas

MEMOPAHHAS OKCUSEHAYU.
Note: MI — myocardial infarction.
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Bepcusi motpedoBaiack OOILHOMY HM3-32 TIOBPEKACHHS
BI'A B mpoKCHMaNbHOM CETMEHTE U3-32a €€ CIIasHHOCTH
¢ HagkocTHHLEH. B 3 ciyuae xoHBepcus morpeboBa-
JIaCh U3-3a HEYIOBIETBOPUTENIbHOM 3Kkcno3unuu [THA.
W, HakoHer, MOCIeIHNN CITydail KOHBEPCHHU OBLT 00-
YCIIOBJIEH TiepuornepanruoHHbiM UM 1 1oTpeOHOCThIO
B OKMO. HecMmoTpst Ha CTaTHCTUYECKH HE3HAYMMBIC
pas3nuyusi, Mbl OTMEYaeM TEHJACHIIUU B ACIEKTE pa3-
BUTHUS BIIEPBBIE 3apETUCTPUPOBAHHON (PHOPHILISIIUA
TIpeCeparii 1 THEBMOHUU. DTH OCIIOKHEHHS BCTpeYa-
JUCHh B TPyIIEe CTEPHOTOMHUU B 3 pasa darie, 4eM IMpH
MIDCAB. IlocneornepalmoOHHBIN KOWKO-I€Hb OBLTH
Oosibiiie Y OOJIBHBIX MOCIIE CTEPHOTOMHOTO JocTyma (9
nHel nmpotus 11, p = 0,004).

O0cyxnenne

Brnepsble omnepauns MaMMapOKOHAPHOIO LIyHTH-
poBaHHS M3 OOKOBOW MHHHUTOPAKOTOMHH BBIITOJHEHA
pycckum xupyprom Bacunnem MBanosuuem Koseco-
BbIM B 1964 1. [6]. C Tex mop maHHas onepauus M-
POKO NMpHUMEHsIETCS B OOJBIIMHCTBE KapIUOXUPYPIH-
yeckux uentpos. B HUM KIICC3 uvacrora onepauuu
MIDCAB ¢ KaXIbIM TOIOM YBeTudIuBaeTcs (puc. 2),
Torma kak m3onupoBanHoe MKIII [THA dgepes crepHo-
TOMHIO HOCHUT 3IHU30/IMYECKUI XapaKTep, KOTia MUHU-
JIOCTYT HEBO3MOXKEH.

B HacrosmeM mcciaeqoBaHUK TPYHIBI ObUIM COMO-
CTaBUMBI B aCIIEKTE Pa3BUTHs OOJBIINX CEPIEUYHO-CO-
CYIUCTBIX KaracTpod. AHAJIOTHYHBIC PE3YJbTaThI
o mommydensl y R. Birla n coaBTopoB y 60mbHBIX
¢ MIDCAB (n = 74) u MKII ugepe3 creproTomuio (n
= 78) [7]. JletasbHBIX UCXOIOB HE 3apETUCTPUPOBA-
HO, OJIHAKO YacTOTa PAHEBBIX OCIIOKHEHMH COCTaBUIIA
5,4% (n = 4) npu MIDCAB, a uacrora KOHBepcHii B
crepaoromuto — 8,1% (n = 6). JIuTeapHOCTH TOCTIH-

LIMA-LAD sternotomy CABG with

EMIDCAB ®MKII u3 creproromun O Cranaapraoe KII ¢ UK
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Pucynok 2. Yacrora MIDCAB u JIBI'A-ITHA u3 cTepHOTOMHO-
o focTymna B cTpykType Becex KIII

Ilpumeuanue: UK — uckyccmeennoe Kposoobpawjenue, KIII
— koponaproe wynmupoganue;, MKII — mammapokoponaproe
wynmuposanue; MIDCAB — munuuneazusnoe KopoHapHoe
WYHMUposaHue u3z 60K0BOU MUHUMOPAKOMOMUL.

Figure 2. Frequency of MIDCAB and LIMA-LAD sternotomy
access in the structure of all CABGs

Note: CABG — coronary artery bypass grafting; LAD — left
anterior descending artery;, LIMA — left internal mammary
artery;, MIDCAB — minimally invasive direct coronary artery

bypass surgery.

TaNbHOTO Nepuoza Obiia MeHble B rpynne MIDCAB
(6,2 mpotus 8,2 aus, p < 0,05). bonee kopoTkoe mpe-
ObIBaHUE B CTAalMOHApe y KOJJIET MOXKHO OOBSICHUTD
Pa3BHUTOM CHCTEMOI TIEPBUYHOTO 3BEHA 3/IPaBOOXPaHe-
HUS. ABTOPBI OTMEYAIOT BAYKHOCTh 0TOOpA MAaIlNEeHTOB
Y TIPU3HAIOT BBICOKYIO YaCTOTY PAHEBBIX OCIOKHEHUH,
HO cuuraror MIDCAB BO3MOXHBIM U 0€30IaCHBIM
MeTonoM. OOHan&KMBaIOMIME Pe3yabTaTbl ObLTH TO-
Jy4eHbl y HeMeUKHux koiuter y 361 OoybHBIX mociie
MIDCAB B Teuenue 11 nerHero maomomenus [8]. B
rpynmy cpaBHeHHs Borud 377 GombHBIX ¢ MKII u3
crepHoToMuu. [Ipu cormocTaBUMBIX TTOKa3aTENIX 00Tb-
HIMX CEPJCYHO-COCYUCTBIX KaTacTpod M OTCYTCTBHS
neranpHOCTH B rpynne MIDCAB, obpamaer Ha ce0s
BHHMAaHHE BBICOKAs YACTOTA PECTEPHOTOMUI B IpyIIIIe
cpaBHeHus (8%, n = 30) u peropakoromuii 3,6% (n =
13). JITuTeNbHOCTDh TOCIHUTAIBLHOTO TIEpHUOIa OKa3a-
nack comoctaBuMoit (12.6 = 5.3 mpotus 12.1 £ 3.5, p
= 0,1). 3akmrouasi, apropsl cuntaror MIDCAB 6e30-
MMacHOW MeToaukoil. B apyrom mnceBrnopHagoMHU3UpO-
BaHHOM ucienoannu Kakoush M. U coaBTops! nipoa-
Haym3upoBau pesyasratel MIDCAB y 163 GonpHBIX
[9]. TTocne comocTaBneHUsT CKIOHHOCTEH chopmupo-
BaHbl 134 xomu-mapsl. [ocnuTanbHas eTanbHOCTH B
JaHHBIX oArpynnax obuta conoctasumoii (1 (0,7%) u
5 (3,7%), p = 0,2). Yacrora nepuoneparuonsoro UM
B rpymmnax He paznuuanack (2 (1,5%) nporus 0, p >
0,05), a gacrora peorepanuii 1Mo MOBOAY KPOBOTeUe-
HUS OBbLIIa HECKOJBKO BEIIIIE B TPYTINE CTEPHOTOMHH (2
(1,5%) mportuB 7 (5.2%), p = 0,2). B nocnenyromem
npu ananuze 5, 10, 15 u 20 neTHUX pe3yapTaToB Npeu-
My1ectBo 0bu10 Ha ctopone MIDCAB (88,1% npotus
78,3%, 74,6% npotus 64,7%, 64,1% npotus 44,7%,
53,6% mporus 28,4%, p = 0,004). MIDCAB B xaue-
CTBE METO/Ia «MAITTHATHBHON PEBACKYIIIPU3AIIH MUO-
Kapaa» paccmarpuBaiack Rufa M. U coaBropamu y 57
OOJILHBIX C KpaifHE BHICOKUM XHPYPTHUECKUM PUCKOM
[10]. Cpemuuit Bo3pacT OONbHBIX cocTaBwi 79,7 + 7,4
rona, y 45,6% OoybHBIX perucTpupoBaiach (Gpuopui-
JSIUMs IpesicepaAni, caxapHelid nuadet y 31%, y 28%
nopakeHne mnepudeprndeckux aprepuid, a y 94,7%
OOJIBHBIX MHOTOCOCYIMCTOE MOpPaKEHNE KOPOHAPHOTO
pycna. He 3apeructprupoBaHo HHU OJHOTO CiIydasi KOH-
BEPCUM B CTEPHOTOMHUIO, OJJHAKO B MOCIEONEpaIMOH-
HOM IIEPHO/IE CEPIEUHO-TIETOYHAs pEaHUMALINS BBIION-
Hsnacek y 5,3% (n = 3) 6onpHeIX. YacToTa nepuomnepa-
nmnorHoro UM ormeuena y 1,8% (n = 1) nccnenyemsix.
30-1HEBHAas JIETATBHOCTH B JAHHOM MCCIIEZIOBAaHUH CO-
craBuiia 7% (n =4), 4To, C y4eTOM, UCXOIHO TKEIOTO
COCTOSIHMS MAI[UEHTOB MPEICTABISIETCS OTHOCUTEIBHO
YAOBIETBOPUTENBHBIM pe3yisraToM. Ilocnenyromiue
WCCIIeIOBaHUS OATBEpANIN Oe30macHOCTh U 3 dek-
tuBHOCTE MIDCARB [11-14].

B mpencraBneHHOM HaMHU HCCIENOBAaHWM YacTOTa
ITHEBMOHUI B MOCIIEONEpallMOHHOM IEepHOEe OKa3a-
Jack B 3 pasa Oounblie B rpyimne crepHoToMun. JlaH-
HOE OOCTOSITENICTBO MOXKHO OOBSICHUTH C OOJIBIICH
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MOTPEOHOCTH B MPOJJICHHON MCKYCCTBCHHON BEHTHUIISI-
UM JIETKUX TPH CTEPHOTOMHOM jaoctyme. Dooley A.
Y KOJJIETY IIPOIEMOHCTPHUPOBAIIN YIIyUILIEHHE MTOCIIE0-
HEePAlMOHHBIX UCXO0B B ACHEKTE PAa3BUTHS JIETOUHBIX
mpo0sieM, 0COOCHHO y OONBHBIX C PECIUPATOPHBIMU
npobaemamu 10 onepanuu [15].

B nacrosem nccnenosanuu y 30 6071bHBIX B TPYTI-
ne MIDCAB Bemonnenst MCKT mynTorpagun B no-
CJICOTIEPALIMOHHOM TEepHOoJIe AJIsl BepU(UKALIUH acuM-
NTOMHBIX TUCHYHKUUI IyHTOB. B nureparype naH-
HbIX 0 MCKT mryatorpadusx mocie MIDCAB nam
HE yJaioCh HAlTH, HECMOTPSA HA TO, YTO y OOJNBHBIX
MocCJIe CTaHJAPTHOTO KOPOHApPHOTO UIYHTHPOBAHUS
JTaHHasi METOJIMKA IEMOHCTPHUPYET BBICOKHE ITOKa3aTe-
JIM 9yBCTBUTEIBHOCTH U crienuduunoctu [16—-18]. B
KPYITHOM PETPOCHEKTUBHOM UCCIICAOBAaHUHN, BKIIIOUaB-
meM 346 MarueHToB MOCIe CTEPHOTOMHOTO JOCTYIIA,
MAIUEHTH! ObUTA pa3/iesieHsl Ha 2 TPYIIBL: B MEPBYIO
BOIIUIM MAIMEHTHI C COCTOSTENLHON (YHKIUEH LIyH-
ToB (n = 329), a BO BTOPYIO — C OKKJIIO3UEH LIYHTOB
no naHHeIM MCKT mrynTorpaduu (n = 17) [19]. B
rpymIe OKKJIIO3UPOBAHHBIX IIYHTOB Ipeolianany mna-
IIUEHTHI JKeHCKoro mona (27,5% npotus 22 48,9%, p
=0,003), o ocTaNbHBIM KIMHHKO-JIEMOTpaQHIeCKUM
MOKAa3aTesiM TPYNIbl ObUIM COMIOCTAaBUMBL. B Tpymme
C COCTOATEIbHBIMU IIYHTAMM JOCTOBEPHO 4Hallle HC-
nonp3oBaiy JeByto BI'A in situ (39% npotus 20%,
p = 0,0001), a mynbcoBol HHIEKC MPHU (DIOYMETPHUH
OBUI JOCTOBEPHO BBIILIE B I'PYMIE OKKJIIO3UU IIYHTOB
(2,4 (1,8-3,2) mporus 3.4 (2,3-5,1), p=0,0001). [Tpu-
MEHECHHE JBOWHOW aHTPUTPOMOOIHUTAPHON Teparuu
(JAT) mpoBommiace 4yamie B TpyIIE MPOXOAUMBIX
mryHToB (48,6% mnportus 26,6%, p = 0,01). Ilpu pe-
IPECCHOHHOM aHajMu3e ObUIO MOKa3aHo, 4To Moi (p =
0,001), mymbcoBoit namekc (p = 0,0001), kKoMITo3uTHBIC
rpaptel (p = 0,001), HOBBINH dnM304 GUOPHILIALIINN
npencepauii (p=0,01), a rakxe JIAT ObliIu HE3aBUCH-
MBIMHU (DAaKTOPaMH, BIHUSIOUIMMH Ha COCTOSATEIBHOCTD

uryHToB [20]. Takum o6pazom, MCKT-mryHTOTpadus
— HEWHBA3UBHBIM METOJI, MO3BOJISIONINI C BBICOKOU
TOYHOCTBIO TOATBEPAUTH COCTOATEIBHOCTH IIYHTOB
[0CJIe KOPOHAPHOTO LIYHTUPOBAHHSL.

OrpannyeHus ucciaeI0BaHUsA

Hacrosiiee uccnenoBaHue peTpocrneKTUBHOE, I10-
9TOMY JUId HEe XapaKTepHbl OTPAHUYEHHS, OTHOCH-
LIMecs K peTpOCIEKTUBHOMY THITy McciieoBanuil. He
npoBonminack pyruaHas MCKT mryHTorpadus y Bcex
OO0JIBHBIX, IO3TOMY HeJlb3sl HCKJIIOYNTh ACUMIITOMHYO
TUC(HYHKINIO ITYHTOB.

3akiroueHue

MKII u3 GOKOBOM MHMHUTOPAKOTOMHH SIBISIETCS
Oe3omacHol U 3 (PEKTUBHONW METOAMKON peBacKyIIs-
pU3anny MUOKapa.

Kon¢uukr nurepecon

A.B. HumoHoB 3asBisieT 00 OTCYTCTBHU KOHQIIUK-
ta uarepecos. C.1. Mckannapos 3asBiser 06 oTCyT-
cTBUM KoH(IuKTa nHTEepecoB. C.B. IBaHOB BXOIUT B
PEIaKIMOHHYIO KOJUIerHio xkypHaia «KomriuiekcHbie
IpoOIeMbl  CEPIEYHO-COCYAUCTBHIX  3a00JIeBaHUID».
A.H. KoxoB 3asBiisieT 00 0TCYTCTBHM KOH(IMKTA HHTE-
pecos. P.C. TapacoB siBiseTcs Hay4HBIM PEJaKTOPOM
B )KypHaiie « KomriekcHbIe Tpo0IeMbl cepleuHO-CoCy-
JHCTBIX 3a00JI€BaHUI.

DuHAHCHMPOBaHUE

Pabora BeInonHeHa B pamKax (GyHIaMeHTanbHOTO Ha-
yuHoro uccaenoanus Ne 0419-2022-0002 «Pa3zpabotka
WHHOBAIMOHHBIX MOJEJIEH YNpaBiIeHHs PUCKOM pa3BH-
THsL OOJIE3HEH CHCTEMbI KPOBOOOPAILICHUSI ¢ YUETOM KO-
MOPOHMIHOCTH Ha OCHOBE M3YYCHUS (QyHIaMEHTATLHBIX,
KIIMHIUYECKUX, STHJIEMUOJIOTHIECKUX MEXaHU3MOB U Op-
TaHU3aIOHHBIX TEXHOJOTMH MEIUIIMHCKON MMOMOIIN B
YCJIOBHSIX IPOMBILIIEHHOTO perrona Cuoupmy.

HUndopmanus 06 aBTopax

Huwonos Aciuoun bBaxmuveposuu, KaHAUIAT MEIUIMH-
CKUX HayK Bpay — CEpIIEYHO-COCYIUCTBIH XUPYPr OTJIEJICHHS
kapauoxupyprun Ne 1, crapumiuii Hay4HbIH COTPYIHHK J1a0o0-
paTopuH PEHTICHAHI0BACKYJISIPHOM U PEKOHCTPYKTHUBHOM XH-
PYpPruu cepiua U cocyaoB (eaepanibHOr0 rocylapCTBEHHOTO
OIO/PKETHOrO HaydHoOro yupexnaeHus «HayuHo-uccienosa-
TEJIbCKUH MHCTHTYT KOMIUIEKCHBIX MPOOJIEM CeplIeuHO-COCY-
IUCThIX 3aboneBanuii», KemepoBo, Poccuiickas ®Denepanus;
ORCID 0000-0002-9732-8218

Hckanoapos Canoxudounxoosica Hcomudounosuy, KITMHNA-
YeCKU OPIHUHATOP TI0 CIEIIHATHHOCTH «CEPACUHO-COCYAUCTAST
XUPYpruu» (eaepaabHOro TOCYIApCTBEHHOTO OIOMKETHOTO
HAy4HOro yupexaeHus «HaydHo-uccrenoBarenbckuii HHCTH-
TYT KOMIUICKCHBIX TPOOJIEM CepaeIHO-COCYIMCThIX 3aboe-
Banmit», Kemeposo, Poccuiickas ®enepauns; ORCID 0009-
0006-8265-7568

Usanos Cepeeii Bacunvesuu, JOKTOp MEIULUHCKUAX HAayK
Bpay — CEpICUHO-COCYUCTBIN XUPYPT OTAENICHUs KapAUOXUPYP-
ruu Nel, BetyIuii HayqHbIH COTPYAHUK JJa0OpaTOPUH PEHTIEHIH-
JIOBACKY/IAPHON M PEKOHCTPYKTUBHOM XMPYPrUU CepLa U cocy-
J0B (hemeparbHOTO TOCYTAPCTBEHHOTO OFOPKETHOTO HAYYHOTO

Author Information Form

Nishonov Aslidin B., PhD, Cardiovascular Surgeon,
Researcher at the Laboratory of Image-guided Endovascular
and Reconstructive Surgery of the Heart and Blood Vessels,
Department of Heart and Vascular Surgery, Federal State
Budgetary Institution “Research Institute for Complex Issues
of Cardiovascular Diseases”, Kemerovo, Russian Federation;
ORCID 0000-0002-9732-8218

Iskandarov ~ Salokhiddinkhoja I, Resident (specialty
Cardiovascular surgery), Federal State Budgetary Institution
“Research Institute for Complex Issues of Cardiovascular
Diseases”, Kemerovo, Russian Federation; ORCID 0009-
00006-8265-7568

Ivanov Sergey V., PhD, MD, Cardiovascular Surgeon,
Leading Researcher at the Laboratory of Image-guided
Endovascular and Reconstructive Surgery of the Heart and
Blood Vessels, Department of the Heart and Vessels, Federal
State Budgetary Institution “Research Institute for Complex




AW JNaze6nas u np. 177

yupexaenns «Hayaro-mccnenoBaTenbCKuii HHCTUTYT KOMITTEKC-
HBIX NPOOJIEM CepeuHO-COCYUCTBIX 3a0oreBaHuil», Kemeposo,
Poccuiickas ®eneparpst; ORCID 0000-0003-3706-641X

Koxoe Anexcanop Huxonaeguu, TOKTOp METULUHCKUX HAYK
3aBE/LYIOLINH OT/EICHHEM JIyueBOil JHarHoCTHKH (eaepab-
HOT'O TOCYJapCTBEHHOIO OFOJUKETHOTO HAyYHOIO YUPEIKACHUS
«Hay4Ho-nccnenoBarenbCkuil HHCTUTYT KOMIUIEKCHBIX IIPO-
OseM cepieuHO-CoCyInCThIX 3aboneBanuity, Kemepoo, Poc-
cuiickas @enepauus; ORCID 0000-0002-7573-0636

Tapacoeé Poman Cepeeesuu, NOKTOp MEIUIIMHCKUX HayK
3aBE/YIOIINI JTa00paTOpUeH PEHTTEHIHIOBACKY/ISIPHON U pe-
KOHCTPYKTHBHOW XHUPYpPIUHU Cep/lia U COCylaoB QeaepaibHOro
TOCYIapCTBEHHOTO OFOPKETHOTO HAYYHOTO yupexaeHus «Ha-
YYHO-UCCIIE0BATEIbCKUI HHCTHTYT KOMIUIEKCHBIX HpoOiieM
CEepACYHO-COCYAMCTHIX 3abosieBanuii», Kemeposo, Poccuiickas
®enepanust; ORCID 0000-0003-3882-709X

Issues of Cardiovascular Diseases”, Kemerovo, Russian
Federation; ORCID 0000-0002-9070-5527

Kokov Alexander N., PhD, MD, Head of the Laboratory of
Radiation Diagnostic Methods at the Department of Clinical
Cardiology, Department of Radiation Diagnostics, Federal
State Budgetary Institution ‘“Research Institute for Complex
Issues of Cardiovascular Diseases”, Kemerovo, Russian
Federation; ORCID 0000-0002-7573-0636

Tarasov Roman S., PhD, MD, Associate Professor,
Head of the Laboratory of Image-guided Endovascular and
Reconstructive Surgery of the Heart and Blood Vessels,
Department of Heart and Vascular Surgery, Federal State
Budgetary Institution “Research Institute for Complex Issues
of Cardiovascular Diseases”, Kemerovo, Russian Federation;
ORCID 0000-0003-3882-709X

Bxi1ag aBTOpPOB B CTAaThIO

HAPF — BkJIag B KOHIIENIAIO W JIU3alH UCCICAOBAHUS, aHAIU3
JTAaHHBIX HMCCIIC/IOBAHMUS, HAIIMCAHNE U KOPPEKTHUPOBKA CTAThH,
YTBEpXKJICHUE OKOHUYATEJIbHOM BepcUU JUIsl MyOIMKAIMHU, [OM-
Hasi OTBETCTBEHHOCTD 3a COJIEPIKAHNE

HCH — BxI1a/1 B KOHLEMIHIO U TU3aiiH UCCIIeJOBaHMsL, TIOJTyYe-
HHUE U UHTEPIIPETalNs JaHHBIX UCCIIeIOBAHM, KOPPEKTHPOBKA
CTaThbU, yTBEP)KICHHE OKOHYATENHHOW BEpPCHUH IS ITyOInKa-
LIUH, TIOJIHAsl OTBETCTBEHHOCTD 3a COZIEpKaHHe

HCB — BKJ1a/i B KOHUENIHMIO U IW3aiiH MCCIIEA0BAHMUS, KOPPEK-
TUPOBKA CTaTbH, YTBEP)KIEHHE OKOHYATEIBHOM BEpPCUM IS
yOIIMKaIKK, [T0JIHAst OTBETCTBEHHOCTh 3a COZCPIKaHHE

KAH — Bknaz B KOHIICTIIUIO U TU3aiH MCCIIETOBaHMS, KOPPEK-
THPOBKA CTAaTbW, YTBEP)KICHHE OKOHYATEIHHOW BEPCHH ISt
1y OJIMKAIIMH, TTOJTHASE OTBETCTBEHHOCTh 32 COJICPIKaHHE

TPC — BKJaJl B KOHLEMIIHUIO U JIU3aiH UCCIIEIOBAHUS, KOPPEK-
THPOBKA CTaTbH, YTBEP)KJIEHUE OKOHYATEIBHON BEPCUM [UIS
1y OJIMKaIKH, ITOJTHAsE OTBETCTBEHHOCTh 3a COZCPIKaHHE

Author Contribution Statement

NAB — contribution to the concept and design of the study,
data analysis, manuscript writing, editing, approval of the final
version, fully responsible for the content

ISI — contribution to the concept and design of the study, data
collection and interpretation, editing, approval of the final
version, fully responsible for the content

ISV — contribution to the concept and design of the study,
editing, approval of the final version, fully responsible for the
content

KAN — contribution to the concept and design of the study,
editing, approval of the final version, fully responsible for the
content

TRS — contribution to the concept and design of the study,
editing, approval of the final version, fully responsible for the
content

CITMCOK JIMTEPATYPbBI

1. Shadrin IY, Holmes DR, Behfar A. Left Internal Mammary
Artery as an Endocrine Or-gan: Insights Into Graft Biology and Long-
term Impact Following Coronary Artery Bypass Grafting. Mayo Clin
Proc. 2023 Jan;98(1):150-162. doi: 10.1016/j.mayocp.2022.10.003

2. Tribble C, Merrill W, Derryberry S, Parrino G. The Median
Sternotomy: The Unkindest Cut of All? Pearls, Pitfalls, Aphorisms,
& Myths. Heart Surg Forum. 2021 Mar 25;24(2):E267-E277. doi:
10.1532/hsf.3781

3. Jeczmyk A, Krych S, Jekietek M, Jurkiewicz M, Kowalczyk
P, Kramkowski K, Hrap-kowicz T. Wound Healing Complications
After Sternotomy-Causes, Prevention, and Treatment-A New Look
at an Old Problem. J Clin Med. 2024 Dec 6;13(23):7431. doi:
10.3390/jcm13237431

4. Jina H, Simcock J. Median sternotomy scar assessment. N Z
Med J. 2011 Nov 25;124(1346):57-62

5.WuY,RenB, LiJ, ChiL, Li P, WuJ. Clinical Characteristics and
Cardiac Rehabilitation Outcomes During the Perioperative Period After
MIDCAB and OPCAB Surgery: A Comparative Study. J Cardiovasc
Dev Dis. 2025 Aug 28;12(9):331. doi: 10.3390/jcdd12090331

6. Kolessov VI. Mammary artery-coronary artery anastomosis
as method of treatment for angina pectoris. J Thorac Cardiovasc
Surg. 1967 Oct;54(4):535-44

7. Birla R, Patel P, Aresu G, Asimakopoulos G. Minimally
invasive direct coronary artery bypass versus off-pump coronary
surgery through sternotomy. Ann R Coll Surg Engl. 2013
Oct;95(7):481-5. doi: 10.1308/003588413X13629960047119

8. Sharaf M, Zittermann A, Sunavsky J, Gilis-Januszewski T,
Rojas SV, Gétte J, Opacic D, Radakovic D, El-Hachem G, Razumov
A, Renner A, Gummert JF, Deutsch MA. Early and late outcomes after
minimally invasive direct coronary artery bypass vs. full sternotomy

off-pump coronary artery bypass grafting. Front Cardiovasc Med.
2024 Feb 21;11:1298466. doi: 10.3389/fcvm.2024.1298466

9. Kakoush M, Gordon A, Farkash A, Teich N, Sela O, Pevni
D, Ziv-Baran T, Kfir J, Ben-Gal Y. Minimally invasive direct
coronary artery bypass versus single internal thoracic artery
grafting procedures for multivessel coronary artery disease: a
single-center retrospective analy-sis. J Cardiothorac Surg. 2025
Apr 11;20(1):188. doi: 10.1186/513019-025-03410-0

10. Rufa M, Ursulescu A, Ahad S, Nagib R, Albert M, Ayala
R, Gobel N, Shavahatli T, Ghinescu M, Franke U, Rylski B.
Minimally Invasive Off-Pump Coronary Artery Bypass as Palliative
Revascularization in High-Risk Patients. Clin Pract. 2025 Aug
6;15(8):147. doi: 10.3390/clinpract15080147

11. Dooley A, Asimakopoulos G. Does a minimally invasive approach
result in better pul-monary function postoperatively when compared with
median sternotomy for coronary artery bypass graft? Interact Cardiovasc
Thorac Surg. 2013 Jun;16(6):880-5. doi: 10.1093/icvts/ivt035

12. Monsefi N, Alaj E, Sirat S, Bakhtiary F. Postoperative results
of minimally invasive di-rect coronary artery bypass procedure in
234 patients. Front Cardiovasc Med. 2023 Jan 10;9:1051105. doi:
10.3389/fcvm.2022.1051105

13. Rufa MI, Ursulescu A, Dippon J, Aktuerk D, Nagib R, Albert
M, Franke UFW. Is mini-mally invasive multi-vessel off-pump
coronary surgery as safe and effective as MIDCAB? Front Cardiovasc
Med. 2024 Aug 29;11:1385108. doi: 10.3389/fcvm.2024.1385108

14. Salamate S, Bakhtiary F, Bayram A, Sirat S, Doss M,
Ciobanu V, Monsefi N, El-Sayed Ahmad A. Comparison of Two
Surgical Approaches for Coronary Artery Bypass of Left Anteri-
or Descending Artery. J Clin Med. 2024 May 28;13(11):3158. doi:
10.3390/jcm13113158

HCCIIEAJOBAHUSA

=
=
o
o
=
<
=
=
e
=
B
=




178 Normalization in western blotting of cardiovascular proteins

15. Dooley A, Asimakopoulos G. Does a minimally invasive
approach result in better pul-monary function postoperatively when
compared with median sternotomy for coronary artery bypass
graft? Interact Cardiovasc Thorac Surg. 2013 Jun;16(6):880-5. doi:
10.1093/icvts/ivt035

16. Chan M, Ridley L, Dunn DJ, Tian DH, Liou K, Ozdirik
J, Cheruvu C, Cao C. A system-atic review and meta-analysis of
multidetector computed tomography in the assessment of coro-nary
artery bypass grafts. Int J Cardiol. 2016 Oct 15;221:898-905. doi:
10.1016/j.ijcard.2016.06.264

17. Barbero U, lannaccone M, d'Ascenzo F, Barbero C,
Mohamed A, Annone U, Benedetto S, Celentani D, Gagliardi M,
Moretti C, Gaita F. 64 slice-coronary computed tomography sensi-
tivity and specificity in the evaluation of coronary artery bypass
graft stenosis: A meta-analysis. Int J Cardiol. 2016 Aug 1;216:52-7.
doi: 10.1016/j.ijcard.2016.04.156

18. Cemarun A.A., Jlykun O.I1., ®oxun A.A. Ilokazanus x
KOpOHApOUIyHTOrpauu B paHHEM MOCICONEPAIMOHHOM MEepHO-
Jie A0PTOKOPOHAPHOTO LIYHTHPOBaHHUs. KOMIUICKCHBIC MPOOIEMBI
CeplIeYHO-CoCyANCThIX 3aboneBannii. 2021;10(1):65-72. https:/
doi.org/10.17802/2306-1278-2021-10-1-65-72

19. Han Z, Zhang G, Chen Y. Early asymptomatic graft failure
in coronary artery bypass grafting: a study based on computed
tomography angiography analysis. J Cardiothorac Surg. 2023 Apr
5;18(1):98. doi: 10.1186/s13019-023-02199-0

20. Kim JB, Kang JW, Song H, Jung SH, Choo SJ, Chung CH,
Lee JW, Lim TH. Late im-provement in graft patency after coronary
artery bypass grafting: Serial assessment with multidetector
computed tomography in the early and late postoperative settings.
J Thorac Cardiovasc Surg. 2011 Oct;142(4):793-9. doi: 10.1016/].
jtcvs.2010.12.002

REFERENCES

1. Shadrin IY, Holmes DR, Behfar A. Left Internal Mammary
Artery as an Endocrine Or-gan: Insights Into Graft Biology and Long-
term Impact Following Coronary Artery Bypass Grafting. Mayo Clin
Proc. 2023 Jan;98(1):150-162. doi: 10.1016/j.mayocp.2022.10.003

2. Tribble C, Merrill W, Derryberry S, Parrino G. The Median
Sternotomy: The Unkindest Cut of All? Pearls, Pitfalls, Aphorisms,
& Myths. Heart Surg Forum. 2021 Mar 25;24(2):E267-E277. doi:
10.1532/hsf.3781

3. Jeczmyk A, Krych S, Jekietek M, Jurkiewicz M, Kowalczyk
P, Kramkowski K, Hrap-kowicz T. Wound Healing Complications
After Sternotomy-Causes, Prevention, and Treatment-A New Look
at an Old Problem. J Clin Med. 2024 Dec 6;13(23):7431. doi:
10.3390/jcm13237431

4. Jina H, Simcock J. Median sternotomy scar assessment. N Z
Med J. 2011 Nov 25;124(1346):57-62

5.WuY,RenB, LiJ, Chi L, Li P, Wu J. Clinical Characteristics and
Cardiac Rehabilitation Outcomes During the Perioperative Period After
MIDCAB and OPCAB Surgery: A Comparative Study. J Cardiovasc
Dev Dis. 2025 Aug 28;12(9):331. doi: 10.3390/jcdd12090331

6. Kolessov VI. Mammary artery-coronary artery anastomosis
as method of treatment for angina pectoris. J Thorac Cardiovasc
Surg. 1967 Oct;54(4):535-44

7. Birla R, Patel P, Aresu G, Asimakopoulos G. Minimally
invasive direct coronary artery bypass versus off-pump coronary
surgery through sternotomy. Ann R Coll Surg Engl. 2013
Oct;95(7):481-5. doi: 10.1308/003588413X13629960047119

8. Sharaf M, Zittermann A, Sunavsky J, Gilis-Januszewski T,
Rojas SV, Gétte J, Opacic D, Radakovic D, El-Hachem G, Razumov
A,Renner A, Gummert JF, Deutsch MA. Early and late outcomes after
minimally invasive direct coronary artery bypass vs. full sternotomy
off-pump coronary artery bypass grafting. Front Cardiovasc Med.
2024 Feb 21;11:1298466. doi: 10.3389/fcvm.2024.1298466

9. Kakoush M, Gordon A, Farkash A, Teich N, Sela O, Pevni
D, Ziv-Baran T, Kfir J, Ben-Gal Y. Minimally invasive direct
coronary artery bypass versus single internal thoracic artery
grafting procedures for multivessel coronary artery disease: a
single-center retrospective analy-sis. J Cardiothorac Surg. 2025
Apr 11;20(1):188. doi: 10.1186/513019-025-03410-0

10. Rufa M, Ursulescu A, Ahad S, Nagib R, Albert M, Ayala
R, Gobel N, Shavahatli T, Ghinescu M, Franke U, Rylski B.
Minimally Invasive Off-Pump Coronary Artery Bypass as Palliative
Revascularization in High-Risk Patients. Clin Pract. 2025 Aug
6;15(8):147. doi: 10.3390/clinpract15080147

11. Dooley A, Asimakopoulos G. Does a minimally invasive

approach result in better pul-monary function postoperatively when
compared with median sternotomy for coronary artery bypass
graft? Interact Cardiovasc Thorac Surg. 2013 Jun;16(6):880-5. doi:
10.1093/icvts/ivt035

12. Monsefi N, Alaj E, Sirat S, Bakhtiary F. Postoperative results
of minimally invasive di-rect coronary artery bypass procedure in
234 patients. Front Cardiovasc Med. 2023 Jan 10;9:1051105. doi:
10.3389/fcvm.2022.1051105

13. Rufa MI, Ursulescu A, Dippon J, Aktuerk D, Nagib R, Albert
M, Franke UFW. Is mini-mally invasive multi-vessel off-pump
coronary surgery as safe and effective as MIDCAB? Front Cardiovasc
Med. 2024 Aug 29;11:1385108. doi: 10.3389/fcvm.2024.1385108

14. Salamate S, Bakhtiary F, Bayram A, Sirat S, Doss M, Ciobanu V,
Monsefi N, El-Sayed Ahmad A. Comparison of Two Surgical Approaches
for Coronary Artery Bypass of Left Anteri-or Descending Artery. J Clin
Med. 2024 May 28;13(11):3158. doi: 10.3390/jcm13113158

15. Dooley A, Asimakopoulos G. Does a minimally invasive
approach result in better pul-monary function postoperatively when
compared with median sternotomy for coronary artery bypass
graft? Interact Cardiovasc Thorac Surg. 2013 Jun;16(6):880-5. doi:
10.1093/icvts/ivt035

16. Chan M, Ridley L, Dunn DJ, Tian DH, Liou K, Ozdirik
J, Cheruvu C, Cao C. A system-atic review and meta-analysis of
multidetector computed tomography in the assessment of coro-nary
artery bypass grafts. Int J Cardiol. 2016 Oct 15;221:898-905. doi:
10.1016/j.ijcard.2016.06.264

17. Barbero U, lannaccone M, d'Ascenzo F, Barbero C, Mohamed
A, Annone U, Benedetto S, Celentani D, Gagliardi M, Moretti C, Gaita
F. 64 slice-coronary computed tomography sensi-tivity and specificity in
the evaluation of coronary artery bypass graft stenosis: A meta-analysis.
Int J Cardiol. 2016 Aug 1;216:52-7. doi: 10.1016/.ijcard.2016.04.156

18. SemaginA.A., Lukin O.P., Fokin A.A. Indications to coronary
artery bypass graft angiography in the earlypostoperative period.
Complex Issues of Cardiovascular Diseases [In Russ]. 2021;10(1):
65-72. https://doi.org/10.17802/2306-1278-2021-10-1-65-72

19. Han Z, Zhang G, Chen Y. Early asymptomatic graft failure
in coronary artery bypass grafting: a study based on computed
tomography angiography analysis. J Cardiothorac Surg. 2023 Apr
5;18(1):98. doi: 10.1186/s13019-023-02199-0

20.KimJB, Kang JW, Song H, Jung SH, Choo SJ, Chung CH, Lee JW,
Lim TH. Late im-provement in graft patency after coronary artery bypass
grafting: Serial assessment with multidetector computed tomography in
the early and late postoperative settings. J Thorac Cardiovasc Surg. 2011
Oct;142(4):793-9. doi: 10.1016/j.jtcvs.2010.12.002

Jna yumuposanua: Huwonos A.B., Hckandapos C.H., Heanos C.B., Kokos A.H., Tapacoe P.C. I'ocnumanvhvie
Ppe3yIbmanmvl MUHUUHBA3UBHOZO KOPOHAPHO20 wlyHmuposanus: rokanvuulil onvim HUN KIICC3. Komnaexchvle npobnemul
cepoeuno-cocyoucmoix 3abonesanuu. 2026,15(3): 170-178. DOI: 10.17802/2306-1278-2026-15-3-170-178

To cite: Nishonov A.B., Iscandarov S.I, Ivanov S.V., Kokov A.N., Tarasov R.S. In-hospital outcomes of minimally invasive
coronary artery bypass grafting. Complex Issues of Cardiovascular Diseases. 2026,15(3): 170-178. DOI: 10.17802/2306-

1278-2026-15-3-170-178




