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CTpemneHne KapAMOXMPYProB K MOMHOM peBackynapusaumnm muokapga (PM), aedbvumut KoHAYUTOB NPUBEAM K MOABAEHWIO PAa3NNYHbIX BaPUAHTOB
CEKBEHLMANbHOMO M KOMMO3WUTHOTO KOPOHAPHOTO WyHTUpoBaHwMA (KLL), 4To Bbi3biBaeT HEOBXOAMMOCTb YHUOUKALMM 0603HAYEHUA PA3NYHDIX ero
XMPYPrUYECcKUX OMLMIA MO KaX40MY NaLMEHTY, @ TakkKe pa3paboTkv Noaxoaa K cucTemaTtmsaumm sapuanTos KLL.

Lienb: paspabotka metoga 419 GOpMUPOBaHUA «xupyprudeckoit popmynbi» KLU 1 oueHKa pesynbTaToB €€ MCMo/b30BaHUA A8 CUCTEMATUKU Bapu-
aHTOB Npamoli PM.

Martepuan u metogpbl: ¢ aHeapa 2020 no aekabpb 2023 roga B [larecTaHCKOM LEHTPE KapAMONorUn v cepheqHo-coCcyaucToin xmpyprm um. A.O.
MaxaueBa BbINnosHeHO 452 onepaLymn M30MPOBaHHOTO MaMMapO-a0PTOKOPOHAPHOTO WyHTMpoBaHuA (MAKLL) c ncnonb3oBaHMem ABYX U TPEX LYH-
ToB (LU). Onepaumu Ha cokpalatowemes cepaue (off-pump) 6b1am BbinonHeHbl 315 60bHBIM, B YCI0BUAX UCKYCCTBEHHOTO KpoBoObpalleHua — 137
naumeHTam. MHAEKC peBacKynapmsaumm Mmokapaa coctasun — 3,5. Y Bcex 60/1bHbIX NPoBeAEHO 0603HaYeHNe XMpypruyecknx BapuaHtos MAKLL ¢
MCNoNb30BaHMEM COKPALLEHHOTO HAa3BaHUA KaxKA0ro KOHAyUTa U KOPOHAPHbIX apTepuit. Mocne 3aBepLueHns NocieoBaTeIbHOro 0603HaYeHMA Beex
KOMMOHEHTOB OnepaLum, co3faHa «xupyprudeckas Gopmyna» AnA KaXX40ro BapuaHTa xmupyprudeckoi PM.

Pe3ynbratbl: rocnuTanbHas 1€TaNbHOCTb CPEAY NALMEHTOB AAHHOW rpynMbl OTCYTCTBOBaNA. YacToTa AncdyHKUmMM LU no AaHHBIM MHTpPaonepaLMoHHO-
ro KoHTpons coctasuna 0,4%. [na Bcex BapuaHTOB onepaLuid, BbINOAHEHHbIX 452 60/1bHbIM, CO3aaHbl 32 «xupypruyeckue Gopmynbi».

3akntoyeHne: BHEAPEHUE B KapAMOXMPYPIUYecKMe CTaLMOHapbl 3anncy onepauyii B BUAE «XMpyprudeckux Gopmyn» obneryut cuctemaTtmsaumio v
Knaccudukaumio BapmnarTos KLL.

KntoueBble cnosa: uwemuyeckas 60ne3Hb cepdya, aopmMoKOPOHAPHOe WyHMUPOBAHUE, CEKBEHUUAMbHOE KOPOHAPHOE WYHMUPOBAHUE, KOHOyUm.
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The striving of cardiac surgeons for complete myocardial revascularization (MR) and the shortage of conduits resulted in the emergence of various
options for sequential and composite coronary artery bypass grafting (CABG), which necessitates unifying specification of its various surgical options
for each patient and developing an approach to systematize CABG options.

Objective: To develop a “surgical formula” for CABG and evaluate the results of its application for the taxonomy of direct MR options.

Methods: Four hundred fifty-two internal mammary artery-aortocoronary bypass (IMA-ACB) using two and three shunts (conduits) were performed
from January 2020 to December 2023 at A.O. Makhachev Center for Cardiology and Cardiovascular Surgery, Makhachkala, Dagestan. Off-pump
surgeries were performed in 315 patients, while 137 patients underwent on-pump CABG. The MR index was 3.5. Every IMA-ACB option had
specifications indicating the particular donor artery, graft, and recipient coronary artery (CA). A “surgical formula” comprising the above specifications
was developed for every MR surgery option.

Results: There was no in-hospital mortality among the patients enrolled in the study. According to intraoperative monitoring, the incidence of shunt
dysfunction was 0.4%. Overall, 32 “surgical formulas” were developed for all types of operations performed in patients enrolled in this study.
Conclusion: Introducing “surgical formulas” in the operation records at the cardiac surgery departments facilitates the systematization and classification
of CABG options.

Keywords: Coronary artery disease, coronary artery bypass grafting, sequential coronary artery bypass grafting, conduit.
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BBEAEHUE

06LLeNPU3HAHHO CTPEMIEHME KapAMOXMPYProB K MaKCMMaib-
HO MonHoin PM y 6onbHbIX C Mwemnyeckon bonesHblo cepaua [1-4].
Bonblioe 3HaYeHMe B KOPOHAPHOW XMPYPrMn MMEET UCMO/b30BaHME
Pa3/IMYHbIX BUZOB KOHAYUTOB, M OCOBEHHO 3TO aKTyasIbHO NpW WX Je-
¢dvumTe [5-7]. B nocnepHee Bpems pasBUTHE KOPOHAPHOW XMpPyprumn
MMeET TeHAEHLMIO K MOJHOM ayToapTepuanbHOW PeBacKyNfpU3aLLmMm
[8-10], K ncnonb3oBaHMIO 06emMx MammapHbIX apTepuid [11, 12] u
MUHUMaNbHO MHBA3WMBHOM xupyprun [13] ¢ ncnonbsosaHMem pobo-
TU3MPOBAHHOM TexHWKK [14, 15]. OgHMM K3 NyTelN YBEMYEHMA 30HbI
M MaccCbl PeBacKyIApPU3MPOBAHHOMO MUOKapAa ABAAETCA CO34aHue
CeKBeHLManbHbIX aHaCTOMO308 1 komnosuTHoe KLL. Mcxoas u3 aToro,
CTaHOBMTCS NMOHATHBIM MHOrOO6Pasmne XMpypruyeckmnx sapmaHTos KL
N HeobX0AMMOCTb KaK 0003HAYEHNA XMPYPrMYECKMX BapUaHTOB one-
PaLMK Yy KaXaoro OTAENbHOO NMaLMeHTa, Tak U co34aHne MeToga Ans
cucTeMaTukm BapmanTos KLL.

LLENb UCCNEAOBAHMUA

Paspabotka meToaa ana GopmmUpoBaHMA «XMpyprudeckon dop-
mynbi» KLU v oLeHKa pesynbTaTos eé Ucrnob3oBaHUA A CUCTEMATH-
KM BapuaHToOB npsimol PM.

MATEPUAN U METOAbI

C aHBaps 2020 no aekabpb 2023 roga B [arectaHCKOM LieHTpe
KapanonorMn u cepaeuHo-cocyamucton xmpyprm mm. A.O. Maxaye-
Ba 452 60onbHbIM BbINOAHEHO M3oaMposaHHoe MAKLL agyx u 6onee
cocyzos. CpeaHumin BO3pacT NauyMeHToB coCTaBuA 62,2 rofa, MyKYnH
6b110 357 (79%). PaHee MHPAPKT M1oKapaa nepeHecnn 207 (45,7%)
naumMeHToB, caxapHblii AvabeT BbissneH y 141 (31,2%) 6onbHoro. Il
¢byHKUMOHanbHbIN Knace (PK) creHokapaum no CCS 6bin y 59 (13,1%)
nauuenTos, lll-IV —y 393 (86,9%) 6onbHbIX. ®pakuums Bbibpoca (PB)
meHee 40% oTmeueHa y 78 (17,2%) 6onbHbix. Y 114 (25,2%) naupen-
TOB paHee 6blNI0 BbINOMHEHO CTEHTUPOBAHME KOPOHAPHbIX apTepuit
(KA) (Tabn. 1).

MokasaHuamu K KLU 6binn: 3HauMMoe nopakeHue CTBoNa 1IEBOV
KopoHapHo apTepun (/IKA), TpEXCOCYAMCTOE MOPAKEHWE U OTCYT-
CTBME BO3MOMKHOCTM A/15 BbINONHEHUA cTeHTUpoBaHMA KA. CpeaHee
3HaueHMe BblparkeHHOCTM aTepockneposa KA no wkane SYNTAX co-
crasuno 30,414,7; MmakCMManbHOE KOIMYECTBO AMUCTa/bHbIX aHACTO-
MO30B — 6; MHAEKC peBackynapmsauum — 3,5. Y 308 (68,1%) naumeH-
TOB 1A LUYHTUPOBAHWA ABYX 1 bo/ee apTepuii UCNoNb30BaCa MeTO,
cekBeHUyMK. Onepaums B yCNOBMAX UCKYCCTBEHHOTO KPOBOOOPALLEHNS
W Kapauvoniernn (KpoBaHas, TenioBas Kapavonaerna no MeToamke
Kanaduope) BbinonHeHa 137 (30,3%) naumeHTam, 315 (69,7%) 6onb-
HbIM — Ha paboTatoLiem cepaue (Tabn. 2).

Bcem MmauMeHTam BbINOJHAICA MHTPAOMEPALMOHHDBIA KOHTPO/b
KayecTBa CO3/aHHbIX aHAacTomMo308: 152 (33,6%) 60/1bHbIM BbINONHEHA
MHTpaonepaLumoHHan wyHTorpadus, 149 (32,9%) naumeHtam — ABOWA-
HOW KOHTPO/b (MHTpaonepaLyoHHas WyHTorpadua U MHTpaonepaum-
OHHas ynbTpa3sykoBasa Gproymetpus) n 151 (33,4%) 6onbHOMY BbINOA-
HeHa TO/IbKO MHTPaonepaLyoHHas YbTPa3ByKoBas GpIoyMeTpus.

204

INTRODUCTION

It is generally accepted that cardiac surgeons strive for the
most complete MR in patients with coronary artery disease [1-4].
The use of various types of shunts (SH) is of great importance in
coronary surgery, especially when there is a shortage of conduits
[5-7]. Recently, the development of coronary surgery has tended
towards complete auto arterial revascularization [8-10], the use
of mammary artery technologies [11, 12], and minimally invasive
surgery [13] using robotic technology [14, 15]. One of the ways
to increase the area and mass of revascularized myocardium is to
apply sequential anastomoses and composite CABG. Therefore,
the variety of surgical options for CABG prompts the need to dis-
tinctly specify a surgical option chosen for each patient and de-
velop their taxonomy.

PURPOSE OF THE STUDY

Development of a “surgical formula” for CABG and evalua-
tion of the results of its application for taxonomy of the direct RM
options.

METHODS

Four hundred fifty-two patients underwent isolated IMA-
ACB with two or more blood vessels from January 2020 to De-
cember 2023 at A.O. Makhachev Center for Cardiology and Car-
diovascular Surgery, Makhachkala, Dagestan. The mean age of
the patients was 62.2 years; 357 (79%) were men. Two hundred
seven (45.7%) patients had a history of myocardial infarction; di-
abetes mellitus was detected in 141 (31.2%) patients. CCSA class
Il was diagnosed in 59 (13.1%) patients, llI-IV — in 393 (86.9%)
patients. Ejection fraction (EF) of less than 40% was observed in
78 (17.2%) patients. One hundred fourteen (25.2%) patients had
previously undergone CA stenting (Table 1).

The indications for CABG were a left main coronary artery
(LMCA) lesion, triple vessel disease, and the inability to perform
CA stenting. The average SYNTAX score was 30.4+4.7; the largest
number of distal anastomoses (DA) was 6; and the revasculariza-
tion index was 3.5. In 308 (68.1%) patients, the sequencing meth-
od was used to bypass two or more arteries. On-pump surgery
and Calafiore’s warm blood cardioplegia were performed in 137
(30.3%) patients, 315 (69.7%) patients were operated off-pump
(Table 2).

All patients underwent intraoperative quality control of the
created anastomoses: 152 (33.6%) patients underwent intraop-
erative graft angiography, 149 (32.9%) patients underwent dou-
ble control (intraoperative graft angiography and intraoperative
ultrasound flowmetry), and 151 (33.4%) patients underwent only
intraoperative ultrasound flowmetry.

Compiling of the CABG “surgical formula” includes the fol-
lowing sequence and specifications:
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Tabnuya 1 KnuHuveckue nokazamenu 0o onepayuu (n=452)

Table 1 Clinical parameters of the patients before surgery (n=452)

Bospacr, net (M+m) / Age, years (M+m)
Myskckor non / Male

CreHokapaus llI-IV ®K / CCSA score IlI-IV

Syntax Score

®B<40% / EF<40%

MUKC / PICS

CreHTpoBaHue B aHamHese / History of stenting
HPC / Cardiac arrhythmia

MynbTudoKanbHbI atepocknepos / Multifocal atherosclerosis
Oxupenrme / Obesity

AT/ AH

CaxapHblii anaber / Diabetes mellitus

XOBJ1/ COPD

HMK B aHamHe3e / CVA

62.2+8.0
357 (79%)
393 (86.9%)
30.4+4.7
78 (17.2%)
207 (45.7%)
114 (25.2%)
91 (20.1%)
116 (25.6%)
122 (26.9%)
371 (83.1%)
141 (31.2%)
25 (5.5%)
40 (8.8%)

Mpumeyanusa: MUKC — nocTUHOAPKTHbIN Kapanocknepos, Al — apTepuanbHan runepteHsus, HPC — HapyleHue putma cepaua, XOBJ1 — xpoHuyeckasn obcTpyKTMBHas 6o-

ne3Hb nérkux, HMK — HapyLueHve MO3roBoro KpoBoobpalleHus

Notes: PICS — post-infarction cardiosclerosis, AH — arterial hypertension, COPD — chronic obstructive pulmonary disease, CVA — cerebrovascular accident

Tabnauya 2 VIHmpaonepayuoHHble nokazamesu (n=452)

Onepauma B yCI0BUAX UCKYCCTBEHHOTO KpoBoobpaLLeHus, n (%)
On-pump surgery

Onepauua Ha paboTatouiem cepaue, n (%)

Off-pump surgery

NHaekc pesackynapusaummn, M+SD

Revascularization index, M+SD

Pesu3ua LWL, n (%)

SH revision

ONAnTeNbHOCTb MCKYCCTBEHHOTO KpoBOObpalleHus (MuH), M£SD
Cardiopulmonary bypass time (min), M£SD

OavntenbHocTb nwemmnn (MuH), M=SD

Duration of ischemia (min), M+SD

MeToa, dopmMupoBaHUa «xupyprudeckon popmynbi» KL Brato-
YaeT CNneayHoLLYI0 NOCNef0BaTeNbHOCTb U 0603HaYeHUs:
1. Cocya-foOHOP KOPOHAPHOTO KPOBOTOKA:
1.1 AoprTa (Ao)
1.2 N1BTA (neBas BHyTpeHHAA rpyAHan apTepus)
1.3 MBrA (npaBas BHYTPEHHAA rpyAHasn apTepws)
1.4 BUC (6paxmouedanbHbiit cTBON)
2. TpaHcnnaHTaT-KOHAYUT
2.1 AytoBeHa (Ays)
2.2 JlyyeBas apTepua (/ya)
2.3 J1BTA
2.4TIBIA
2.5 MHKCA (npaBas Kenyfo4Ho-casbHUKOBAs apTepus)
2.6 HIA (HWXKHAA anuracTpanbHas apTepws)
3. Cocya-peumnueHT nam Lenesan KOpoHapHasa apTepuA.
Mpv co3paHWUK JONOAHUTENbHBIX aHACTOMO30B C He LiesIeBbIMU
KOPOHapHbIMU apTepuAMM, OHN 0603HAYAOTCA KaK CEeKBEHLIMAbHble
[(c) — ecnv oamH aHacTOMO3], €CAIM UX HECKOIBKO — UCMONB3YeTCA No-
cneposaTenbHoe 0603HaueHue — cl, c2, ... Ans He Lenesoi KA, Koto-
pas WYHTMPOBAHa.
B HabntogeHusx, Korga TPaHCMIaHTaT-KOHAYUT ABAAETCA KOM-
BUHUPOBAHHBLIM (KOMMO3UT) HEOOXOAMMO MCMONbL30BaTb CieAytoLme

Table 2 Intraoperative indicators (n=452)

3HauyeHusa
Values

137 (30.3%)
315 (69.7%)
3.5+0.8
6 (1.3%)
92.4+27.9

57.9+19.9

1. Coronary blood flow donor vessel:
1.1 Aorta (Ao)
1.2 LIMA (left internal mammary artery)
1.3 RIMA (right internal mammary artery)
1.4 BCT (brachiocephalic trunk)
2. Conduit
2.1 Autovein (Auv)
2.2 Radial artery (RA)
2.3 LIMA
2.4 RIMA
2.5 RGEA (right gastroepiploic artery)
2.6 IEA (inferior epigastric artery)

3. Recipient vessel or target coronary artery.

When additional anastomoses with non-target CAs are cre-
ated, they are specified as sequential (s) in case of a single anas-
tomoses or, if anastomoses are more than one, s1, s2, etc respec-
tively for a non-target CA that is bypassed.

If a composite graft conduit is used, the following specifica-
tions are recommended: IMA+Auv, IMA+RA, Auv+RA, etc. If nec-
essary, the shape of the composite should be specified, as I-graft,
T-graft, Y-graft, U-graft, H-graft, K-graft, X-graft.
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0603HaueHus: BrA+Ays, BIA+/lya, Ays+/lya 1 T.4., @ TaKkKe Npu He-
00X04MMOCTM YKasaTb popmy KomnosuTa: |-rpadt, T-rpadt, Y-rpadr,
U-rpadr, H-rpadr, K-rpadt, X-rpadr.

Mocne 3aBeplieHWs NOCNEA0BATENbHOMO 0OO3HAYEHUA Xu-
pypruyeckoro BapuaHTa KLU cosmaém dopmyny Ans Kamporo cocy-
Aa-goHopa (1 -2 - 3), rae 1 — cocya-foHop, 2 — KOHAyMT, 3 — uene-
Bas KOPOHAapHasA apTepws, NPM HaIMUMM CEKBEHLIMIA C HE LieNeBbiMU
apTepuaAMM HeobxoaMMOo MX yKasatb (c, c1, c2, ...) A0 06o3HaueHus
LLeNIeBOM apTepum.

TakMm 06pa3om, OKOHYATENbHAA M NOHAA «XMPYpruyeckas dpop-
myna» KL 6yaet sbirnagets Tak: [(1) (1) ......], rae | — dopmyna ans nep-
BOro cocyaa-AoHopa, |l — dopmyna ana BToporo cocyaa-AoHOpa U T.4.

CTaTncTyeckas 0bpaboTka AaHHbIX BbINOJHEHA B NPOrpammax
MS Excel 2010 (Microsoft, USA) 1 SPSS 26.0 (IBM, USA). feckpunTue-
HbIi @aHaNN3 OTHOCUTENIbHBIX BEIMYMH Bbln NpeacTaBieH B BUAe A0-
neit (%). KonnuectseHHble AaHHble NPUBEAEHbI B CPEAHUX 3HAUEHMAX
C YKa3aHMeM MUHUMa/IbHbIX U MaKCUMA/IbHbIX 3HAUEHMIA.

PE3YNIbTATbl U UX OBCYXXAEHUE

focnuTanbHas NeTaNbHOCTb OTCYTCTBOBasa. M3 GAMMKaMWMX
nocneonepauymoHHblIx 0cNokHeHn B 5 (1,1%) cnyyasx 6bino Kpo-
BOTeYeHWe, NoTpeboBaBLUEE PeBU3UM CPefOCTEHNA. Y TPEX naLmeH-
108 (0,7%) B B6anKaiillem NocneonepaLyioHHOM NEPUOAE BO3HUKIN
TPAH3WUTOPHBIE MLLIEMUYECKME aTakW, KOTOpble ObliM KynupoBaHbI
KOHCepBaTMBHOMN Tepanuei. OCNOKHEHNUSA CO CTOPOHBI NIETKUX (MHEeB-
MO- U TMapoTopaKc) Habntoganuck y 7 (1,5%) naumeHTos. Y 56 (12,4%)
60/1bHbIX B MNOCNEONEPALUOHHOM MEPUOAE BO3HWMKAM MAPOKCUM3MbI
dVBpPUANALMM Npeacepamnid, BO BCEX CIy4anX BbiNosHeHa apdeKTmB-
Haa ¢dapmakonormyeckas Kapauosepcusa. Bpema MBJ coctaBuno —
293,7452,6 M1H, Cpoku npebbiBaHns B OPUT — ot 1 go 6 cyToK.

After every component involved in the particular CABG op-
tion is given its specification, we compile a formula for each do-
nor vessel (1 —2 — 3), where 1 stands for the donor vessel, 2 — for
the conduit, 3 — for the target CA; if there are sequences with
non-target arteries, they are specified as ¢, c1, c2, etc. before the
specification of the target artery.

Thus, the final and complete CABG “surgical formula” comes
to: [(I) (1) ...... ], where | stands for the first donor vessel, Il — for
the second donor vessel, etc.

Statistical data processing was performed using MS Excel
2010 (Microsoft, USA) and SPSS 26.0 (IBM, USA). Descriptive
analysis of relative values was presented in proportions (%).
Quantitative data are presented with mean, minimum and maxi-
mum values.

RESULTS AND DISCUSSION

There was no in-hospital mortality among the patients en-
rolled in this study. Among the immediate postoperative complica-
tions, in 5 cases (1.1%) cases, there was bleeding, which required
revision of the mediastinum. Three patients (0.7%) experienced
transient ischemic attacks in the immediate postoperative period,
which were relieved by conservative therapy. Pulmonary compli-
cations (pneumo- and hydrothorax) were observed in 7 patients
(1.5%). In 56 patients (12.4%), paroxysms of atrial fibrillation oc-
curred in the postoperative period; in all cases pharmacological
cardioversion was effective. The mechanical ventilation time was
293.7152.6 minutes; the ICU stay was from 1 to 6 days.

Table 3 presents surgical options for IMA-ACB using two SH
(conduits) in 194 patients. The range of operations for IMA-ACB-2

Tabauya 3 Cucmemamuka xupypaudeckux sapuaHmos MAKLL ¢ ucnonezosaHuem 2 LU (koHOyumos)

(1) [(NBTA-NMMXB) (Ao-Ays-NKA*)]

2 (2) [(IBFA-MIMXB) (MBrA-Ays-3MXB)]

(3) [(Ao-AyB-BTK**) (Ao-Ays-MKA*)]

n (%)

33

(17%)

(4) [(NBFA-NMMKB) (Ao-Ays-BTKc-3MXKB)]

(5) [(IBFA-NIMXB) (Ao-Ays-ABc-BTK)]
(6) [(IBFA-NIMXB) (Ao-Ays-BTK1c-BTK2)] 105

’ (7) [(TBFA-IMKB) (Ao-Ays-MMAC-BTK)] (54%)
(8) [(IBrA-LBc-IMKB) (Ao-Ays-MKA*)]
(9) [(NBrA-NMMKB) (Ao-Ays-MKAc-36B)]
(10) [(1BFA-TIM}KB) (Ao-Ays-ABc-BTKc-3MMKB)]
(11) [(1BrA-ABc-MMIKB) (Ao-Aye-MMAC-BTK)] -
4 (12) [(1BFA-ABc-MIMKB) (Ao-Ays-BTKc-3MHKB)]
(13) [(IBFA-ABc-MMKB) (Ao-Ays-MKAc-36B MKA)] (24%)
(14) [(NBFA-ABc-MIMKB) (Ao-Ays-MKA*c-36B OB)]
(15) [(1BTA-ABC-MIMKB) (Ao-Ays-BTK1c,-BTK2c, -3MB)] .
5 (16) [(/1BIA-Bc-MIMIKB) (Ao-Ays-TIKAC,-3MMBc -BTK)] o
(17) [(/IBFA-NIM3KB) (Ao-Ays-[1Bc-BTK1c,-BTK2C -3MHKB)] (5%)
Bcero 194 (100%)

Mpvmeyanus: LA — AUCTaNbHbIA aHACTOMO3; N — KoAMYecTBo 60/bHbIX; KA — npaBas KopoHapHas apTepus; [B — avaroHanbHas BeTBb; BTK — BeTBb Tynoro Kpas; BOK —
BETBb OCTPOro Kpas; UMA — uHtepmeavapHas aptepus; 3M¥B — 3aaHas MeK»Kesya04KoBas BeTBb; 36B — 3a4HAA 6oKoBas BeTBb; OB — ornbatowas BeTeb; ¥ — uav ogHa u3

eé setsei (BOK, 3MMKB, 36B); ** — BTK1 nunn BTK2
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Table 3 Specification of surgical options for IMA-ACB using 2 shunts (conduits)

(1) [(LIMA-LAD) (Ao-Auv-RCA*)]

2 (2) [(LIMA-LAD) (RIMA-Auv-PDA)]
(3) [(Ao-Auv-OM**) (Ao-Auv-RCA*)]
(4) [(LIMA-LAD) (Ao-Auv-OMs-PDA)]
(5) [(LIMA-LAD) (Ao-Auv-Ds-OM)]
(6) [(LIMA-LAD) (Ao-Auv-OM1s-OM2)]
(7) [(LIMA-LAD) (Ao-Auv-RIs-OM)]
(8) [(LIMA-Ds-LAD) (Ao-Auv-RCA*)]
(9) [(LIMA-LAD) (Ao-Auv-RCAs-PLV)]
(10) [(LIMA-LAD) (Ao-Auv-Ds-OMs-PDA)]
(11) [(LIMA-Ds-LAD) (Ao-Auv-RIs-OM)]
4 (12) [(LIMA-Ds-LAD) (Ao-Auv-OMs-PDA)]
(13) [(LIMA-Ds-LAD) (Ao-Auv-RCAs-PLV RCA)]
(14) [(LIMA-Ds-LAD) (Ao-Auv-RCA*s-PLV LCx)]

(15) [(LIMA-Ds-LAD) (Ao-Auv-OM1s1-OM2s2-PDA)]

5 (16) [(LIMA-Ds-LAD) (Ao-Auv-RCAs1-PDAs2-OM)]

(17) [(LIMA-LAD) (Ao-Auv-Ds-OM1s1-OM2s2-PDA)]

Total

"Surgical formula"
(options)

n (%)

33
(17%)

105
(54%)

47
(24%)

9
(5%)

194 (100%)

Notes: DA — distal anastomosis; n — number of patients; RCA — right coronary artery, Rl — ramus intermedius artery, D — diagonal branch; OM — obtuse marginal branch;
AM - acute marginal branch; PDA — posterior descending artery; PLV — posterior left ventricular artery; LCx — circumflex artery; * — or one of its branches (AM, PDA, PLV);

** — OM1 or OM2

B 1abn. 3 npeacTaBneHbl XMpypruyeckne BapmaHTel MAKLL ¢ mc-
nonb3osaHnem 2 LU (koHayuTtos) y 194 Hawmx 60n1bHbIX. CNeKTp one-
paupmit npy MAKLL-2 y Halwmx naumeHToB BKIOYan 17 BapnaHToB «Xu-
pypruyeckux Gopmy», Hanbonee YacTbiMm U3 HUX BblaK BapuaHTbl N2
4-9 [21 - 3A] —54% (puc. 1A) u Ne 10-14 [2LL - 4[1A] — 24% (puc. 1B).

Kak BugHo u3 1abn. 4, cnektp BapmaHtos MAKLL B aToit rpynne
npeactasneH 15 «xupyprudeckumun dopmynamm» (Ne 18-32) y 258
60/1bHbIX, @ Hanbosnee YacTbiMM BapuMaHTamu bbian Ne 20-25 [3LU —
40A] - 48% (pwc. 2) u Ne 18-19 [3LLU — 34A] — 43%. Ha puc. 3 nsobpa-
eHbl xupyprudeckne sapuaHtel MAKLL ¢ 50A v 6[JA, umcno Takux
naumeHToB 6b110 24 (9%), @ KONMYECTBO «XMPYPrUYecKkUx Gopmyn» B
3TWX rpynnax coctasuno 7 (Ne 26-32).

Takum o6pasom, y 452 Hawwmx 601bHbIX, KOTOPbIM BbINOAHEHDI
onepaumu MAKLL ¢ ncnonbsoBaHuem 2 1 3 LU (KOHAYMTOB), NAEHTU-
dvumposaHbl 32 BapuaHTa «xupyprudeckux dopmyn». B 1abn. 5 npea-

Puc. 1A MAKLL: 2111

— 3714 [(/IBIA-TIMKB)
(Ao-Aye-BTKc-368B)]
Fig. 1A IMA-ACB: 2SH —
3DA [(LIMA-LAD)
Ao-Auv-OMs-PLV)]

BTK(OM) NMXB

36B (LAD)
posterolateral artery

in our patients included 17 variants of “surgical formulas.” The
most common of them were options No. 4-9 [2SH — 3DA] — 54%
(Fig. 1A) and No. 10-14 [2SH — 4DA] — 24% (Fig. 1B).

As can be seen from Table 4, the range of IMA-ACB options
in this group includes 15 “surgical formulas” (No. 18-32) in 258
patients, and the most common options were No. 20-25 [3SH
— 4DA] — 48% (Fig. 2) and No. 18-19 [3SH — 3DA] — 43%. Fig. 3
shows surgical options for IMA-ACB with 5DA and 6DA, the num-
ber of such patients was 24 (9%), and the number of “surgical for-
mulas” in these groups was 7 (No. 26-32).

Thus, in 452 of our patients who underwent IMA-ACB us-
ing 2 and 3 SH (conduits), 32 variants of “surgical formulas” were
compiled. Table 5 shows the comparative frequency of IMA-ACB
options depending on the number of SH and DA.

Puc. 1B MAKLL: 211
—471A [(1BIA-[1Bc-
[TM}B) (Ao-Ays-3bBc-
3MHKB)]

Fig. 1B IMA-ACB: 25H
— 4DA [(LIMA-Ds-LAD)
(Ao-Auv-PLVs-PDA)]

MMVIXB

36B
(posterolateral (LAD)
artery)

3MXB

(PDA) (diagonal

arteries)
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Tabnuya 4 Cucmemamuka xupypeudeckux sapuaHmos MAKLL ¢ ucnons3zosaHuem 3 LI (koHOyumos)

3 (18) [(NBrA-NMB) (Ao-Ays-BTK) (Ao-Ays-MKA*)] 111
(19) [(IBFA-MMKB) (Ao-Ays-[B) (Ao-Ays-BTK)] (43%)
(20) [(NBrA-MMXB) (Ao-Ays-BTK) (Ao-Ays-MKAc-36B OB)]
(21) [(IBFA-MMKB) (Ao-Ays-MKA*) (Ao-Ays-BTK1c-BTK2)]

A (22) [(NBrA-MMXB) (Ao-Ays-MKA*) (Ao-Ays-ABc-BTK)] 123
(23) [(IBFA-[Bc-MIMKB) (Ao-Ays-3MIKB) (Ao-Ays-BTK*)] (48%)
(24) [(NBrA-Bc-MMXB) (Ao-Ays-BTK) (Ao-Ays-3MBc-36B)]
(25) [(NBrA-MMXB) (Ao-Ays-[B) (Ao-Ays-MMAC-36B)]
(26) [(IBFA-MMKB) (Ao-Ays-BTK1c-BTK2) (Ao-AyB-3M3KBc-36B)]
(27) [(NBrA-MMXKB) (Ao-AyB-MMAC1-BTK1c2-BTK2) (Ao-Aye-MKA*)]

5 (28) [(IBFA-MMKB) (Ao-Aye-NKAc1-3MKBc2-36B) (Ao-Ays-BTK)] (71;) )

(29) [(/1BFA-OBc-MMMB) (Ao-Ays-3MHBc-3EB) (Ao-Ays-MMA)]

(30) [(/1BFA-ABc-MMMKB) (Ao-Ays-BTK1c-BTK2) (Ao-Ays-3M3KB)]

(31) [(/IBFA-MMKB) (Ao-Ays-ABcl-BTK1c2-BTK2) (Ao-Ays-3MKBc-358 OB)] 5

(32) [(/1BFA-Bc-MMMKB) (Ao-Ays-BTK1c2-BTK2) (Ao-Ays-3M¥Bc-35B OB)] (2%)
258 (100%)

Mpumeyanwusa: [JA — AWUCTaNbHbIN aHACTOMO3; N — KoAMYecTBO Bo/bHbIX; KA — NpaBas KopoHapHas apTepus; [1B — anaroHanbHas BeTsb; BTK — BeTBb Tynoro Kpas; BOK —
BETBb O0CTPOro Kpas; UMA — uHTepmeanapHasn aptepus; 3MMKB — 3aaHas MexKenyao4KoBas BeTBb; 36B — 3a4HAA 6okosas BeTBb; OB — ornbatowan BeTsb; * — unm ogHa v3
eé seteen (BOK, 3MMKB, 36B); ** — BTK1 nnn BTK2

Bcero

Table 5 shows that the group with matching numbers of SH
and DA included 144 (32%) patients: 2SH — 2DA — 7% (n=33) and
3SH — 3DA — 25% (n=111). In the remaining 308 cases, sequen-
tial CABG was used to increase the area and volume of the RM.
As mentioned above, all our patients underwent intraoperative
monitoring of the function of shunts and anastomoses. The in-
cidence of SH dysfunction, according to intraoperative monitor-

CTaBneHa CpaBHUTeNbHAA Yactota MAKLL B 3aBMCMMOCTH OT Komde-
crea W wn JA.

M3 Tabn. 5 cneayeT, 4To rpynny C COOTBETCTBUEM KOJMYECTBa
LW v OA coctasunun 144 (32%) naumenTa: 2L — 20A — 7% (n=33) u
3L - 30A - 25% (n=111). B ocTanbHbix 308 cnyyasx Ans yBeNUYeHus
30HbI ¥ 06bEMa PM MCnonb3oBanach TeXHMKA CEKBEHLMANbHOTO (no-
cNnefoBaTeNbHOro) WyHTUpoBaHUA KA. Kak yKa3blBasioch Bbille, y BCEX
HaLWKMX 60/bHBIX NPOBOAWICA UHTPAONEPALLMOHHBIV KOHTPONb BYHK-

umm LW v aHacTomo30B. Yactota ancdyHKumm LU, no AaHHbIM MHTpa-
onepauyoHHOro KoHTposa, coctasuna 0,4% (6/1582). OncdyHKumsa
L 6blna obycnosneHa CNeAyOWMMM NPUYUHAMM: KOHKYPEHTHbIM

ing, was 0.4% (6/1582). SH dysfunction was due to the follow-
ing reasons: competitive flow along the LIMA (n=2), SH kinking
(n=2), narrowing of the LAD distal to the anastomosis (n=1), and

Table 4 Taxonomy of surgical options for IMA-ACB using 3 SH (conduits)

"Surgical formula"

3 (18) [(LIMA-LAD) (Ao-Auv-OM) (Ao-Auv-RCA*)] 111
(19) [(LIMA-LAD) (Ao-Auv-D) (Ao-Auv-OM)] (43%)
(20) [(LIMA-LAD) (Ao-Auv-OM) (Ao-Auv-RCAs-PLV LCx)]
(21) [(LIMA-LAD) (Ao-Auv-RCA*) (Ao-Auv-OM1s-OM2)]

A (22) [(LIMA-LAD) (Ao-Auv-RCA*) (Ao-Auv-Ds-OM)] 123
(23) [(LIMA-Ds-LAD) (Ao-Auv-PDA) (Ao-Auv-OM*)] (48%)
(24) [(LIMA-Ds-LAD) (Ao-Auv-OM) (Ao-Auv-PDAs-PLV)]
(25) [(LIMA-LAD) (Ao-Auv-D) (Ao-Auv-RIs-PLV)]
(26) [(LIMA-LAD) (Ao-Auv-OM1s-OM2) (Ao-Auv-PDAs-PLV)]
(27) [(LIMA-LAD) (Ao-Auv-Rls,-OM1s -OM2) (Ao-Auv-RCA*)]

5 (28) [(LIMA-LAD) (Ao-Auv-RCAs,-PDAs,-PLV) (Ao-Auv-OM)] (71;)

(29) [(LIMA-Ds-LAD) (Ao-Auv-PDAs-PLV) (Ao-Auv-Rl)]
(30) [(LIMA-Ds-LAD) (Ao-Auv-OM1s-OM2) (Ao-Auv-PDA)]
(31) [(LIMA-LAD) (Ao-Auv-Ds -OM1s,-OM2) (Ao-Auv-PDAs-PLV LCx)] 5
(32) [(LIMA-Ds-LAD) (Ao-Auv-OM 152—OM2) (Ao-Auv-PDAs-PLV LCx)] (2%)
258
(100%)
Notes: DA — distal anastomosis; n — number of patients; RCA — right coronary artery, Rl — ramus intermedius artery, D — diagonal branch; OM — obtuse marginal branch;

AM - acute marginal branch; PDA — posterior descending artery; PLV — posterior left ventricular artery; LCx — circumflex artery; * — or one of its branches (AM, PDA, PLV);
** —OM1 or OM2

Total
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Puc. 2 MAKLL: 3L — 471A [(/IBIA-TIMAKB) (Ao-
Aye-TKA) (Ao-Aye-BTK1c-BTK2)]

Fig. 2 IMA-ACB: 3SH — 4DA [(LIMA-LAD) (Ao-
Auv-RCA) (Ao-Auv-OM1s-OM2)]

NMKA
(RCA)

3vks 36B

(om2) (om1)

artery)

KpoBoToKoM no JIBrA (n=2), nepernbom LU (n=2), cykeHnem MMKB
ZAucTanbHee aHactomosa (n=1) U cy)KeHMem BEHO3HOTO KOHAyUTa B
061acT U3meHéHHoro KnanaHa (n=1). Bo Bcex cny4yasx BbINOSHEHa
peKoHCTpyKumaA L. KOHKYpEHTHbIN KpoBOTOK Ha JIBIA 6bin ycTpaHEH
MyTEM OTCEYEHMA OT YCTbA U CO34aHMA NPOKCUMA/IbHOTO aHAaCTOMO3a
K BOCXogAwwei aopTe npu BapuaHTe 2L — 3[A [(/IBFA-NTMXKB) (Ao-
Ays-[Bc-BTK)] v BapuaHTe 3L — 30A [(1BFA-NTIMKB) (Ao-Ays-BTK)
(Ao-Ays-TKA)]. ObnacTb cTeHO3a KnanaHa ayTOBEHbl UCCEYEH, U CO3-
[laH HOBbIM MPOKCUMa/IbHbIA aHAcTOMO3 Npwu BapuaHTe 3L — 40A
[(NBrA-NMMKB) (Ao-Ays-MNKA) (Ao-Ays-BTK1c-BTK2)], aytoBeHa 6bina
K MKA. Mpu cy*keHnmn aHacTomosa K MIVIKB, co3aaH HOBbI aHacTOMO3
[AUCTanbHee npeablayuiero npy BapuanTte 2L — 34A [(J1BIA-NIMMKB)
(Ao-Ays-[1Bc-BTK)]. Mepern6 LU 6bin B 1 cnyyae JIBFA-NMMMKB, npu Ba-
puwanTe 3L — 4A [(NBlA-NMKB) (Ao-Ays-B) (Ao-Ays-MIMAc-36B)],
B Apyrom HabntozeHun 6bi1 nepernd aytoseHbl K 36B npw BapuaH-
Te 3L — 5[A [(/IBFA-TIM3KB) (Ao-Ays-BTK1c-BTK2) (Ao-Ays-3MMBc-
3BB)], BbiNoNHeHO yKnagpisaHuve LU ¢ ero dukcaumeil. Bce naumeHTsl
BbINWCaHbI B Y40BNETBOPUTENIbHOM COCTOAHUM, NMPOLOMKUTENBHOCTD
rocnuTanu3aLLm coctaBuia ot 7 Ao 17 cyToK, Mpu BbINWUCKE aHTMHO3-
HbIX 6onel He Habnoaanoch.

MepBas onepauus aOPTOKOPOHAPHOTO LWYHTUPOBaHUA Obina
BbINo/sHeHa 6onee 50 fieT Hasag, € Tex NOP OHa HEMpepbIBHO COBEpP-
LUEHCTBYETCA U B HACTOALLMIA MOMEHT IBNIAETCA CaMOM YacToW Kapau-
OXMPYPruyeckom onepaumein 8 mmpe [16, 17]. MosBMAOCL MHOXKECTBO
BapuaHToB KLU ¢ Mcnonb3oBaHWem B KauyecTBe KOHAYUTOB ayTOBEH,
NyyeBoit apTepmu, BIA un ux kombuHauwmii [8, 16, 18, 19]. OnucaHue

Tabauya 5 Yacmoma sapuaHmos MAKLL 8 3asucumocmu
om Kosnuyecmsa LU u [JA (n=452)

Puc. 3A MAKLLI: 3111 — 5[A [(/IBIA-TIM}B)
(Ao-Aye-BTK1c-BTK2) (Ao-Ays-3MHBc-368B)]
Fig. 3A IMA-ACB: 35H — 5DA [(LIMA-PDA)
(Ao-Auv-OM1s-OM2) (Ao-Auv-PDAs-PLV)]

B
(pDA) (posterolateral

Puc. 36 MAKLU: 31U — 6IA [(/1BIA-Bc-TIMKB)
(Ao-Aye-BTK1c2-BTK2) (Ao-Ays-3MHHBc-368
08)]

Fig. 3B IMA-ACB: 3SH — 6DA [(LIMA-Ds-PDA)
(Ao-Auv-OM1s2-OM2) (Ao-Auv-PDAs-PLV LCx)]

OB
(diagonal

VKB 368 artery)

(PDA)  (posterolateral
artery)

NVXB

(LAD) NMVXB

T
(om2) (LAD)

venous conduit narrowing in the area of the altered valve (n=1).
In all cases, SH reconstruction was performed. Competitive flow
in the LIMA was eliminated by cutting off from the opening and
creating a proximal anastomosis to the ascending Ao with option
2SH — 3DA [(LIMA-LAD) (Ao-Auv-Ds-OM)] and option 3SH — 3DA
[(LIMA-LAD) (Ao-Auv-OM) (Ao-Auv-RCA)]. The Auv valve stenosis
was excised, and a new proximal anastomosis was created in op-
tion 3SH — 4DA [(LIMA-LAD) (Ao-Auv-RCA) (Ao-Auv-OM1s-0M2)],
the Auv was to the RCA. When the anastomosis to the LAD was
narrowed, a new anastomosis was created distal to the previous
one with option 2SH — 3DA [(LIMA-LAD) (Ao-Auv-Ds-OM)]. There
was an SH kink in one case of the LIMA-LAD CABG, with option
3SH — 4DA [(LIMA-LAD) (Ao-Auv-D) (Ao-Auv-RIs-PLV)]; in another
observation, there was a kink of the Auv to the PLV in option 3SH
- 5DA [(LIMA-LAD) (Ao-Auv-OM1s-OM2) (Ao-Auv-PDAs-PLV)], the
SH was placed and fixed. The hospital stay ranged from 7 to 17
days. All patients were discharged in satisfactory condition. There
was no angina upon discharge.

The first CABG was performed more than 50 years ago; since
then, it has continuously improved and is currently the most com-
mon cardiac surgery in the world [16, 17]. Many variants of CABG
have appeared using Auv, RA, IMA, and their combinations as
conduits [8, 16, 18, 19]. The description and standardization of
these bypass options are essential for the further development
of coronary surgery. Most local and foreign clinics use a descrip-
tive option for operation records. There are no generally accept-

Table 5 Frequency of IMA-ACB options depending
on the number of SH and DA (n=452)

2 3
n (%) n (%)
2 33 105
(7%) (23.2%)
111
3 - (25%)
Bcero / Total

a4 5 6
n (%) n (%) n (%)
47 9
(10.3%) (2%) . e
123 19 5
(27.3%) (4.2%) (1%) 258
452 (100%)
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W CTaHAAPTV3aLMA STUX BAPUAHTOB LIYHTUPOBAHUA ABNAETCA BAaXKHOM
3afa4eit 4na fanbHenwero passuTA KOPOHaPHOW XMpypruun. B 6onb-
LIMHCTBE OTEYECTBEHHbIX U 3apyDBEXKHbIX KAMHUK UCMONb3YETCH Onu-
caTesbHbIi BapuaHT perncTpauum onepauuif. Het obuienprsHaHHoro
0603Ha4YeHNs KOHAYMTOB M KOMMNO3UTHbIX BapuaHTtos L. Hanpumep,
B 3anucy onepaLym B 04HOM 13 PesiepasnbHblX KapAUOXMPYPrUYeCcKmX
LeHTpoB «AOPTOKOpPOHApHoe LWyHTMpoBaHue NMMVIXKB n B B ycnosu-
AX MCKYCCTBEHHOTO KPOBOODOPALLEHNA» HE YKa3aHbl UCMO/Nb30BaHHbIE
KOHAYUTbI (ayTOBEHa, NlydeBan apTepus, BIA), HeT cBeaeHuI o Bapu-
aHTe WYHTUPOBaHWA (NMHERHbIN LU, ceKBEeHLManbHbIW, KOMMNO3UT-
Hbil). MpKn ganbHeWLen rocnuTanmMsauyMm 3Toro nauyeHTa B Apyrow
CTaLMOHap yCoXKHAETCA paboTa peHTreHXMPypPros Npu BbINOAHEHWUN
KOpOoHapoLuyHTorpadumu. MpeanoxKeHHasa Hamu KOHLENLWA perucrpa-
LMK onepauuin B BUAE «XMPYprudecknx Gopmyn» U UCNonb3oBaHue
eé ana 0603HaueHn BapnaHToB KLU, ¢ Halwel TOUKM 3peHms, ONTUMK-
3MPYET OKa3aHWe MOMOLLY KapAMOoXMPYPruyeckum 60bHbIM.

OrpaHuyeHua uccnepoBaHuA. B npeactaBneHHoM matepua-
Nle B Yncae AOHOPCKMX COCYA0B Mbl He ucnonbzosanu bUC, npasyto
YKEYL04HO-CaNbHUKOBYIO M HUMKHIOK 3MUracTpasibHyto apTepuu, 4to
MOXHO PaccMaTpMBaTb KaK OrpaHMYeHWe Hallero ucciefoBaHuA.
Kpome TOro, ABOWMHOM KOHTPO/b KayecTsa CO3aHHbIX aHAaCTOMO30B
(dnoymetpusa v wyHTOrpadun) ocyLecTBaANCA B CBA3W C UCCIEA0BA-
TeNbCcKoW paboTol «MHTpaonepaLyoHHas OLEeHKa KauecTBa aopTOKO-
POHAPHOrO LWYHTUPOBAHWUA NMPU CEKBEHLMAAbHbIX aHAacTOMo3ax». B
HacTofLLee BPeMA ABOMHON MHTPAOMNepaLyMOHHbIA KOHTPONb Mbl He
MCMOMb3yeM: BbINOMHAEM TONbKO GI0yMeTpUIo, @ MHTPaoNepaLMoH-
HYIO LUYHTOrpadmio NPOBOAMM TONbKO MO MOKA3aHUAM, NMPU HEONTH-
MafibHbIX MOKasaTenax ¢roymetpuun. B HacToAwem wuccnesoBaHum
Mbl npeanaraem npyv HeobXoAMMOCTM yKaszaTb GopmMy KOMNo3wTa:
I-rpadT, T-rpadt, Y-rpadt, U-rpadt, H-rpadt, K-rpadt, X-rpadt. Haw
ONbIT, NPEACTABNEHHbIN B CTaTbe, He BK/IOYAET GOPMbl KOMNO3UTHbIX
KOHAYMTOB, T.K. TaKMX NaLMeHTOB 6bi10 04eHb mano (n=19), v ato by-
[eT NpesMeToM Cnefytolyx Halwmx nybavkaumii. Hawe npeanosxke-
H1e 06 0603HaYEHUM TaKMX BAPUAHTOB CBUAETENbCTBYET O BO3MOXK-
HOCTAX UCMO/Ib30BAHUA «XMPYPrUYeckx dopmyn» ansa 0603HaveHNs
KOMMO3UTHbIX KOHAYUTOB B Npouecce MAKLL.

3AKNIOYEHUE

MAKLL — 370 onepauusa ¢ 6onbwmm pasHoobpasmem xmpypruye-
CKMX BapMaHTOB: N0 pe3ynbTaTaM Halei paboTbl naeHTMdULMpoBa-
Hbl 32 «xupyprudeckune dopmynbl» y 452 onepupoBaHHbIX HONbHBIX.
«Xvpypruyeckas dopmyna», BKAtovatoLas o6o3HaueHne onepaumm ¢
yKasaHuem KoauyecTBa LL/KOHZYWTOB M AMUCTaNbHbIX aHAaCTOMO3O0B,
NO3BO/INT, C OAHOMN CTOPOHbI, TO4YHO 0603HAUUTDL W, TaKUM 0Bpa3om,
WHAMBWAYANN3UPOBATD BbIMOJHEHHbIN BapUAHT XMPYPTrUYEecKoro no-
cobus, a ¢ Apyroi — cUCTeMaTM3MpPOBaThb OMbIT levebHOro yupexae-
HUA 1 OLEHMBATb PEe3yNbTaThl B FPYNMNax ¢ UAEHTUYHOMN «XMpypruye-
cKovi popmynoin». 3HaHKe «xupypruyeckoit dopmynbi» KLU nossonnt
ONTUMM3MPOBATL MPOrPaMMy KOPOHAPO-LUYHTOrpapuu ANf OLEHKM
GYHKLMKM aHacTomMo30B mocne xupyprudeckon PM. Cuctematuka ¢
UCMO/b30BAHMEM «XMPYPIUYECKUX GOPMY/I» U KOMMbIOTEPHOM Npo-
rpammbl ana 06paboTku pesynbtatoB KLU oTKpbIBaeT HOBble BO3MOX-
HOCTV AN 06MeHa NepCcoHANN3MPOBAHHBIM OMbITOM MEKAY KNMHMKA-
MU 1 GOPMMPOBAHMA HOBbIX KOMNETMANbHDBIX PELLeHW NPy co34aHNUN
PEKOMEHZALMI NPY XMPYPTUYECKOM IEYEHNM KOPOHAPHOW BONE3HN.

Paboma npedcmasneHa Ha Il PecniybnukaHckoli co Bcepoccudi-
CKUM y4acmuem Hay4HO-NMpakmu4eckoli KOHgepeHyuu «AKmyasb-
Hble npobaembl 300p08bA HACEAEHUA U MPAKMUYECKo20 30pasooxpa-
HeHusA», Maxaykana, 26 anpena 2024 a.
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ed specifications for conduits and composite variants of SH. For
example, in the operation records in one of the Federal Cardiac
Surgery Centers, “On-pump coronary artery bypass grafting of
the LAD and D,” the conduits used (Auv, RA, IMA) are not speci-
fied, and there is no information about the bypass option (linear,
sequential, composite bypass). With the subsequent hospitaliza-
tion of this patient in another hospital, the work of interventional
cardiologists when performing coronary angiography and graft
angiography becomes more complicated. The proposed concept
of operation records in the form of “surgical formulas” and its ap-
plication to specify CABG options, from our point of view, opti-
mizes the medical care for cardiac surgery patients.

Limitations of the study. In our study, among the donor ves-
sels, we did not use the BCT, right gastroepiploic, and inferior epi-
gastric arteries, which can be considered a limitation of our study.
In addition, double quality control of the created anastomoses
(flowmetry and graft angiography) was carried out in connec-
tion with the research “Intraoperative assessment of the quality
of coronary artery bypass grafting in sequential anastomoses”.
Currently, we do not use double intraoperative control, as we
perform only flowmetry, and we carry out intraoperative graft an-
giography only when indicated, namely, if flowmetry results are
suboptimal. In this study, we propose, if necessary, to indicate the
shape of the composite as I-graft, T-graft, Y-graft, U-graft, H-graft,
K-graft, X-graft. Our data presented in the article do not include
composite conduit forms, as the number of patients was limited
(n=19), and it will be the subject of our next publications. Our
suggestion to specify CABG options demonstrates the potential
to use “surgical formulas” for composite conduits in the IMA-ACB
surgery.

CONCLUSION

IMA-ACB is an operation with a wide variety of surgical op-
tions: according to the results of our study, 32 "surgical formulas"
were developed in 452 operated patients. The "surgical formula,"
which includes the specification of the operation indicating the
number of SH/conduits and DAs, will allow, on the one hand, to
accurately designate and thus individualize the performed option
of the surgical procedure, and on the other hand, to systematize
the records of the medical institution and facilitate the evalua-
tion of the results in groups with an identical "surgical formula".
Applying the CABG "surgical formula" will allow the optimization
of the CABG program for the assessment of the function of anas-
tomoses after surgical MR. Application of "surgical formulas" and
software for evaluation of CABG results opens up new opportu-
nities for the exchange of data between clinics and making new
collegial decisions when creating recommendations for surgical
treatment of coronary diseases.

The study was presented at the Il Republican scientific prac-
tical conference with All-Russian participation “Current issues of
public health and practical healthcare”, Makhachkala, April 26,
2024.
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