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Bctyn. MNpeacraBneHo A40OCBi4 MiHiiHBa3mMBHOro 6aratocyamnH-
HOro KOPOHApHOro WYyHTYBAaHHA B yMOBax nepefHbol Topa-
KoTOMIi B Xipyprii iuemMiyHOi xBopobu cepus. M1 pyTUHHO BU-
KOPUCTOBYEMO pO3pob6IeHy HaMW MeTOAMKY He3anexHo Bif
KifIbKOCTi LWYHTIB, AKOCTI Ta Nokauii KOpoHapHUX apTepin,
CKOpPOTNMBOI 34aTHOCTI NiBOro WJ/yHO4YKa, BiKy, Barm ta craTi
nawuieHTa.

MeTta po6otu. OnncaHo po3pobneHy HaMm MEeTOAUKY MiHiiH-
BasnBHOro 6aratocyaMHHOrO KOPOHApHOro LWYHTYBaHHSA B
yMOBax nepeaHbo MiHITOPAKOTOMIT 3 BUKOPUCTAHHAM LUTYYHOrO
KpoB0oObiry Ta KpoB’sHOi kKapaionnerii.

BapiaHTy pykonucy - O. babssk.

MaTepianu i meTogn. Metoa BMkopucTaHo B 220 nauieHTiB.
BciM nauieHTaM BMKOHaNMM NOBHY peBacKyndpu3auito miokapaa. KinbkicTb WyHTIB — Big 2 40 5,
B cepeaHboMy — 3,37+ 0,68 Ha nauieHTa. JliBa BHYTpillHA MaMapHa apTepis 6yna BUKOpUCTaHa
y 206 nauieHTiB, NpaBa BHYTPIiWHA MaMapHa apTepia — y 4 nauieHTis, npoMeHeBa apTepia -y 37
NauieHTiB, BEHO3HI KOHAYITU BUKOPUCTOBYBann — y 193 nauieHTiB, NOBHa apTepiasibHa peBackKy-
napu3sauia BMKOHaHa 29 nauieHTam.

PesynbTar. JleTanbHUX BUNaAKiB He 6yno. Yac nepeTMcHeHHS aopTun cTaHoBMB Big 31 xB Ao 146
XB, Yy cepegHboMy 70,7 £ 18,7 xB. 3arafibHUIA 4ac WTYYHOro KpoBoobiry ctaHoBuB Big 71 XB A0
339 xB, y cepeagHboMy 137,5 + 31,9 xB. 3aranbHuii yac onepadii — Bia 145 xB no 590 xB, y ce-
peaHboMy 261 £ 50,26. O6'eM ekcypaty npoTsarom nepwmx 12 roguH nicnsg onepawii CTaHOBMB
376,7 £ 205,4 mn. NMicnsonepaudiliHi gpeHaxi 3anuwanncsa B cepefHbOMy NpoTAroM 48 roauvH.
Yac WwTy4yHOi BEHTMAALUIT NereHb y cepeaHboMy CTaHoBUB 2.6 £ 1.4 roauvH. NepebyBaHHA B nanaTi
iHTEHCMBHOI Tepanii -2.3 £ 1.2 gobwu.

BucHOBKMWU. MiHiiHBa3nWBHE KOpPOHApHe LWYHTYBaHHA B yMOBaX MepeaHbo-naTepasibHOI TOpako-
TOMIi — edpekTMBHUI | 6e3nevHnii meToa XipypridHOi peBacKkynspusauii Miokapaa. Metoavka pae
3MOry MpoOBeCTU MOBHY peBacKynapu3aLlilo MiokapZa He3anexHo Bif KiNbKOCTi WyHTIB, dpakuii
BMKMAY NiBOro LWAyHOYKa, AKOCTi Ta PO3Mipy KOPOHAPHUX CYAMUH, BiKY Maui€HTIB.

KnrwouoBi cnoBa: iwemiyHa xBopoba cepus, KOpOHapHe LWYHTYBaHHS, MiHiiHBa3nBHe KOpOHapHe
LWYHTYBaHHA.
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Innovative approach - minimally invasive
multivessel coronary grafting through a left
anterior thoracotomy

Babliak O., Demianenko V., Babliak D., Melnyk E.,
Revenko K., Stohov O.

Diagnostic and Treatment Center For Children And Adults Of
The Dobrobut Medical Network, Kyiv, Ukraine

Introduction. Personal experience with minimally invasive
multivessel coronary grafting through left anterior thoracotomy is
described. Currently, we use this technique routinely, regardless
of the number of grafts, quality, and location of coronary targets,
left ventricular ejection fraction, age, gender, body mass index.

Our aim was to develop minimally invasive coronary artery
bypass grafting technique, which would be equally effective
and safe as compared to the conventional coronary grafting
technique; would be reproducible and be applied for every
patient with isolated coronary artery disease.

Material and methods. 220 patients were operated and
then analyzed. In all patients, complete revascularization was
performed. Mean number of grafts was 3.37% 0.68 per patient
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(range 2-5). Left internal mammary artery was used in 206 patients, right internal mammary
artery - in 4 patients, radial artery - in 37 patients, vein grafts - in 193 patients. Complete arterial
revascularization was performed in 29 patients.

We had no mortality. Mean aortic cross-clamp time was 70.7 £ 18.7 min (range 31 - 146 min). Mean
cardiopulmonary bypass time was 137.5 £ 31.9 min (range 71 - 339 min). Postoperatively, total
drainage in the first 12 hours was 376.7 + 205.4 ml, ventilation time was 2.6 £ 1.4 hours, ICU stay
was 2.3 = 1.2 days.

Conclusion. Minimally invasive coronary bypass grafting is an effective and safe surgical method.
Complete revascularization could be performed regardless of the number of grafts, left ventricle
ejection fraction, quality and size of coronary vessels, or age of the patient.

Key words: Ischemic heart disease, coronary grafting, minimally invasive coronary grafting.
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BcTtyn

CepeavHHa CTEpHOTOMIS — Le CTaHAAPTHUI Xipyp-
riYHMin goctyn ans 6inblWOCTi onepauii Ha cepui,
B TiIM uncni i Ana onepauii KOPOHAPHOro LUYHTY-
BaHHs [1]. MeHLW iHBa3MBHI METOANKN NPOBEAEH-
HS KOPOHApHOro LWYHTYBaHHSA Yepe3 TOPaKoTOMIlo
He OTpMManu LUMPOKOro PO3MNOBCIOAXKEHHSA cepen
kapaioxipypris [2,3,4]. OCHOBHMMM NepeLlKoaa-
MW BBaXalOTb TEXHiIYHY CKIAAHICTb 3anpornoHo-
BaHMX MeToauK, Oinblly TpwBanicTb npoueayp,
CKS1IaaHi TexHonorii, AoBra HaB4yasibHa KpuBa Ta
HeobXiaHICTb cenekuii nauieHTiB ans 6e3ne4yHoro
BMKOHaHHSA npoueaypw [5,6,7,8].

MocCTiMHUI nporpec Ppi3HMX HanpsMmiB  MiHiiH-
Ba3MBHOI KapAioxipypril MpoOnoHY€E HOBI MOX-
NIMBOCTI ANA BAOCKOHANIEHHA MiHiiHBA3MBHOIO
6araTocyAMHHOr0 KOPOHAPHOr0  LUYHTYBAHHS
[9,10,11,12], wo i BMKOpMCTaNX Nig yac po3-
pobku MeToay, iKW onucaHo. Mn pyTUHHO BU-
KOPUCTOBYEMO po3pobrieHy HaMn METOAUKY He-
3a/1eXHO BiJ KiSIbKOCTI LWWYHTIB, AKOCTi Ta fiokauil
KOpOHapHuUX apTepii, CKOpPOTAMBOI 34aTHOCTI
NiBOro WwnyHo4kKa, Biky, Baru Ta CctaTi nauieHTa.

Tomy MeTOt0 pob0TH CTano onucatu pospobne-
HY HaMW MeTOAMKY MiHiiHBa3nMBHOro 6araTtocy-
OWNHHOIO KOPOHAPHOro LWYHTYBAaHHA B yMOBaXx
nepeaHbo MIiHITOPAaKOTOMII 3 BMKOPUCTAHHAM
WTY4YHOro KpoBoobiry Ta KpoB'AHOI Kapaio-
nnerir.

MaTepianu Ta meToamn

3 06.07.2017 po 01.04.2019 mMn npoonepysanu
220 nocnigoBHMX NauieHTiB, SsKMM npoBenn ba-
raTtocyauHHe KOpPOHAapHe LWYHTYBaHHSA B yMOBax
nepeaHboi  MiHITOPaKOTOMil 3 BMKOPUCTaHHAM
LWITYYHOro KpoBoobiry Ta KpoB'saHOI Kapaionnerii.

Lito MeToamnKy BMKOPWUCTOBYBANIW A8 BCiX na-
LiEHTIB, AKi noTpebyBanun i301b0BAHOI0 KOPO-
HapHOro WyHTYBaHHSA, 3@ BUHATKOM MaLUi€H-
TiB 3 paHille nepeHeceHMMW ornepauiamn Ha
cepui Ta MauieHTiB 3 TOTaJlbHUM KasbLNHO30M
BUCXiAHOI aopTh (NOpLENSHOBOK aopTolo).

3aranbHa XapaKTepucTiKa nauieHTis, y akux 6yno
npoBeAeHO MiHiiHBa3nBHe 6aratocyauMHHEe KOpo-
HapHe WyHTyBaHHA: 193 (87,7%) yonosikiB i 27
(12,3%) xiHOK, cepefiHii Bik ONepoBaHNX CTAHO-
BB 62 £ 9,9 (Big 31 go 86) pokie. CepeaHini
iHoekc macm Tina - 30,1 £ 4,2 (Big 19,8 no 47,8).
®pakuia BMKMAy NiBOro LWAYHOYKA CTaHOBWUIA
51,3 £ 9,5% (Big 15 po 70). Bcooro 6yno 17 na-
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Introduction

Median sternotomy is a standard surgical ap-
proach for the most cardiac operations includ-
ing coronary artery bypass surgery [1]. Less
invasive methods of coronary bypass surgery
through thoracotomy did not receive wide-
spread use among cardiac surgeons [2,3,4].
The main obstacles are the technical complex-
ity of the proposed methods, longevity of pro-
cedures, complex technologies, long learning
curve and the need for selection of patients
[5,6,7,8].

Continuous progress in the various directions of
minimally invasive cardiac surgery offers new
opportunities for the improvement of minimal-
ly invasive multivessel coronary artery bypass
[9,10,11,12], which were used during the devel-
opment of the described method. We routinely
use the technique we developed, regardless of
the number of shunts, the quality and location
of the coronary arteries, the ejection fraction
of the left ventricle, the age, weight and gen-
der of the patient. Thus, the aim is to describe
our technigue of minimally invasive multivessel
coronary artery bypass grafting through the left
anterior minithoracotomy using cardiopulmo-
nary bypass and blood cardioplegia.

Materials and methods

From 6 July 2017 to 1 April 2019, we operated
220 consecutive patients from Diagnostic and
Treatment Center For Children And Adults Of
The Dobrobut Medical Network (Kyiv, Ukraine)
(approval by an bioethics committee # 2,
26.07.2018) in whom we performed minimal-
ly invasive multivessel coronary artery bypass
grafting via left anterior minithoracotomy using
cardiopulmonary bypass and blood cardioplegia.

This technique was used for all patients who
required isolated coronary artery bypass graft-
ing, with the exception of patients with pre-
vious cardiac surgery and patients with total
ascending aortic calcinosis (porcelain aorta).

There were 193 (87.7%) men and 27 (12.3%)
women, with an average age of 62 = 9.9 (31
to 86 years). The average body mass index
is 30.1 £ 4.2 (from 19.8 to 47.8). The left
ventricular ejection fraction was 51.3 £ 9.5%
(15 to 70). A total of 17 patients with an
ejection fraction of less than 30%. Informed
consent was obtained from each patient.
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Ta6nunusa 1. floonepauiiHi NOKkasHUKKU NayieHTiB (N=220)

Bik, poku 62 £9.9 (31 - 86)*
Yonogik / XiHok, n (%) / n (%) 193 (87.7%) / 27 (12.3%)
Bara, kr 88.9 £ 14.9 (54 - 160)*

[BoCyanHHE KOpPOHApHe ypaxeHHs, n (%)

61 (27.7%)

TpucyauHHE KOpoHapHe ypaxeHHs, n (%)

159 (72.3%)

Llykposuii giabet, n (%)

68 (30.9%)

Opakuiga BUKMAy NiBoro wayHo4uka, %

51.7 £ 9.1 (15 - 70)

*[laHi NnpeacTaBneHi sk mean = SD (min - max).

LieHTIB 3 dpakuieto Bukmay meHwe 30%. IHdop-
MOBaHy 3rofly OTPUManT Y KOXHOMo naujieHTa.
NOKa3HUKM

MepenonepauiliHi HaBedeHi B

Tabn. 1.

MepeponepauiinHa nigrotoBka — CTaHAAPTHWUI
ANns KapaioxipypriyHoro BTpy4yaHHS Habip 06-
CTeXeHb Ta aHanisie. [loaaTkoBo, KOMMN'IOTEPHa
Tomorpadia (Toshiba Astelion CT) Bciei aopTtu
Ta MarictpasibHUX FiSIOK MJaHOBO MPOBOANN
ANS KOXHOro nauieHTa. 3a AaHuMK KoMmn'totep-
Hoi ToMorpadii nnaHyBascs crnocib nigknyeH-
HS LWITYYHOro KpoBoobiry. AopTa Ta marictpanb-
Hi apTepii ouiHOBaNM LWOAO0 aTepOCKeposy.
BeHO3Hi cyanHU OUiHOBanu WoA0 BPOAXKEHUX
aHoManin i TpomMb03iB.

BciMm nauieHTam B nmicnsonepauiiHOMYy nepio-
Ai 6ynn HapaHi pekoMeHaaLii NpoONTM NIaHOBI
ornaAan Kapgionora B LWWECTUMICAYHOMY TepMi-
Hi (BenoepromeTpito Ta KT-wyHTOrpadgito).

Lindposi aaHi B TekcTi Ta Tabnmusx npeacras-
NeHi 9K cepeHeE apudmMeTMyHe £ ogHe CTaH-
AApTHe BiaXuneHHs (MiHiManbHe, MakCcuMasb-
He 3Ha4yeHHSs) abo K KinbKicTb (BiACOTKMN).

Metoauka onepauii

Onepaduii BMKOHYBanM B yMoOBax CTaHAapTHOI
AN KapaioxXipypriyHMX BTpydaHb 3arasibHoi
aHecTtesil. BeHTUNAUilo nereHb nposBoaMnM 3a
[OMOMOrod HapKO3HO-AMXasIbHOroO  anapaTta
(Heinen Lovenstein Leon plus). OgHonereHesa
BEHTUNSALISA nereHb 3abe3nevyBanacs BUKOpUC-
TaHHSAM ABOMPOCBITHOI eHA06pOHXianbHOi Tpy6-
kn abo 04AHONPOCTBITHOI TPYH6KU B MOEAHAHHI 3
6poHx0b610KaTOpPOM. Y BCiX NaLiEHTIB NpoBOAN-
nacs 4epe3CTpaBoXifHa exokapaiorpadis. Bci
KaTeTepu3auil UeHTpasibHUX BEH BWKOHYBasn
B YMOBaX Yy/bTPa3BYKOBOI Bi3yanisauii (anapat
Y34 GE Vivid IQ). Y naui€HTiB 3 naowow no-
BepXHi Tina noHag 2.0 M2 4oAaTKOBO A0 KaTeTe-
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pu3aLii BHYTPiWHbOI SpeMHOI BEHN BUKOHYBa-
nacsa ii kaHtonsuia kaHtoneto Medtronic (USA)
DLP Femoral Arterial Cannula 17 Fr ansa 3a6es-
NneyeHHs ageKBaTHOro BEHO3HOIro ApeHaxy nig
Yyac LWTYYHOro KpoBoobiry.

Mo3uuisa nauieHTa Ha onepauiiHoMy cToni 6yna
NieXkaym Ha CnuHi 3 poTaui€ld BEPXHbOI YacTu-
HU Kopnycy Brnpaso Ha 30 rpaaycis. [ns uboro
BMKOPUCTOBYBANN HAAYBHUA BasuvK 3 pPO3Mi-
LWEeHHAM Mig NiBOK YaCTUHOK FPYLAHOI KITITKU.

3a3Buyal ANs nigkIoYeHHs LWTYYHOro KpPOBOO-
6iry BMKOpMCTOBYBaNWCS npasi CTErHOBI apTepis
Ta BeHa. Yepe3 HeBenukuii 2,5 cM pospi3 npo-
BOAM/M €KCMO3ULLI0 NepeaHix NoBepxHen apTepii
Ta BEHW, Ta HaKa4annCsa KUCETHI LWBW 3 A0Mo-
MOroK noninponineHoBoi HUTkK 5-0. B 3B'A3Ky 3
HasIBHICTIO BMPaXXEHOro aTepoCK/1Iepo3y YepeBHOl
aopTV 3 MPUCTIHKOBUMKU TPOMBaMM B YOTUPbLOX
BMNaakax 6yna KaHlNbOBaHa npasBa akCuasipHa
apTepiqa. Y n'atm Bunagkax Ans aprepianbHoi Ka-
HionsAuii 6yna BMKOpuUCTaHa NiBa CTerHosa apTe-
pis NpW He3a[0BINbHIN SKOCTI NpaBoi CTErHOBOI
apTepii. Beoamscs renapuH (300 U/kg) 3 gocsr-
HEHHSM UiNboBOro 3HaveHHs AKT 6inbLue 400c.

Ong kaHwonsauii 3a metogom CenbfAiHrepa BMKO-
puctoByBanu apTepianbHi kaHoni EOPA 18-20 Fr
(Medtronic) abo Fem-Flex II 16 Fr (Edwards) Ta
BEHO3HIi KaHtoni Bio-Medicus multi-stage femoral
venous cannula 25 Fr a6o Bio-Medicus One-
Piece femoral venous cannula 21 Fr (Medtronic).
[MpoBeAeHHs MNPOBIAHMKIB B npase nepeacepas
NpW BEHO3HIN KaHynAuii KOHTpOntoBanu 3a Ao-
nomoroto anapaty Y34 GE Vivid IQ Ta uepes-
cTpaBoxigHoro aatumka GE 6Tc-RS Probe (TEE).

Y BCix mauieHTiB gocTynomMm ao cepus 6yna ne-
peAHsa TOpakOoTOMig 3MiBa B YUETBEPTOMY MiXpe-
6epHOMY MPOMIXKY 3 JOBXWHOK LUKIPHOrO po3-
pisy 5 - 8 cm (puc. 1). Y XiHOK po3pi3 LKipu
MpoBOAWAM Nif4 MOJIOYHOK 3as1030t0 3MiBa. B
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Table 1. Patient preoperative characteristics (n = 220)

Age, years 62 £ 9.9 (31 - 86)*
Male / Female, n (%) / n (%) 193 (87.7%) / 27 (12.3%)
Weight kg 88.9 + 14.9 (54 - 160)*

Double-vessel coronary lesion, n (%)

61 (27.7%)

Triple-vessel coronary lesion, n (%)

159 (72.3%)

Diabetes mellitus, n (%)

68 (30.9%)

Fraction of left ventricular ejection,%

51.7 + 9.1 (15 - 70)

* mean = SD (min - max).

Patient preoperative characteristics are shown
in Table. 1

Preoperative investigations were done as
for standard cardiac surgery intervention.
Additionally, a computer tomography scanning
(Toshiba Astelion CT) of the whole aorta and
major branches was performed for each
patient. According to the CT imaging data, a
site for peripheral cannulation was planned.
Aorta and major arteries were evaluated for
atherosclerosis. Veins were evaluated for
congenital anomalies and thrombosis.

All patients were advised to undergo planned
cardiologist examinations in a six-month period
(bicycle ergometry and CT shuntography).

The digital data in the text and tables is
presented as arithmetic mean *+ one standard
deviation (minimum, maximum value) or as
the number (percent).

Surgical methods

Standard general anesthesia for cardiac
surgery was performed. Lung ventilation
was performed using anesthetic respiratory
apparatus (Heinen Lovenstein Leon plus).
Single-pulmonary ventilation was provided
by the use of a double-lumen endobronchial
tube or a single-lumen tube in conjunction
with an endobronchial blocker. All patients
had transesophageal echocardiography. All
central vein catheterization was performed
with ultrasound imaging (GE Vivid IQ). An
additional cannulation of the internal jugular
vein with Medtronic (USA) DLP Femoral
Arterial Cannula 17 Fr was done to provide
adequate venous drainage in patients with a
body surface area of more than 2.0 m2.

Patients were placed in supine position and
the upper body was rotated at 30° to the right
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by inflatable roller placed under the left part
of the chest.

Usually the right femoral artery and vein were
used for cardiopulmonary bypass. Small 2.5
cm incision in the groin was made. Anterior
surfaces of the femoral artery and veins were
exposed, and the purse-string sutures were
done using polypropylene filament 5-0. The
right axillary artery was cannulated in four
cases because of severe atherosclerosis with
thrombosis of the abdominal aorta. In five
cases, the left femoral artery was used due to
poor quality of the right femoral artery. The
activated clotting time was kept > 400 sec
after systemic heparinization (300 U/kg).

Arterial cannula EOPA 18-20 Fr (Medtronic)
or Fem-Flex II 16 Fr (Edwards) and venous
cannula Bio-Medicus multi-stage femoral
venous cannula 25 Fror Bio-Medicus One-Piece
femoral venous cannula 21 Fr (Medtronic)
were used for cardiopulmonary bypass. The
location of the guidewires and cannulas in the
right atrium during venous cannulation was
controlled by GE Vivid IQ ultrasound and the
GE 6Tc-RS Probe (TEE) transducer.

Left anterior thoracotomy with a length of
skin incision of 5 to 8 cm was performed in
all patients (Fig. 1). In women, skin incision
was carried out under the left mammary
gland. The left internal thoracic artery was
harvested through the thoracotomy approach,
using the Delacroix Chevalier or TSI retractor
and the long instruments (DeBakey 35 cm
tweezers and Bowa ARC 303 diathermic scalpel
with blunt attachment of 15 cm) (Fig. 2).
Cardiopulmonary bypass began during the left
mammary artery proximal segment harvesting.
Heart decompression facilitated visualization of
the artery. Under conditions of the same access
and retractors, but with the help of longer
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Tabnunusa 2. OnepauiiHi Ta nicnsonepaudiiiHi nokasHMku (n=220)

CepefHs KinbKiCTb AUCTasIbHUX aHACTOMO3iB

3.37 £ 0.68 (2 - 5)*

JliBa BHYTpilWHS MaMapHa apTtepis, n (%)

206 (93,6%)

lMpaBa BHYTpiWHS MamMapHa aptepis, n (%)

4 (1,8%)

MpomeHeBa apTepis, n (%)

37 (16,8%)

BeHun, n (%)

193 (87,7%)

Yac nepeTucHeHHs aopTu, XB, mean + SD

70,7 £ 18,7 (31 - 146)*

Yac wTy4yHoro kpoeoobiry, x8, mean + SD

137,5 + 31,9 (71 - 339)*

3aranbHuWiA Yyac onepadii, x8, mean * SD

261 + 50,26 (145 - 590)*

MNepebyBaHHA B Nanati iHTEHCMBHOI Tepanii, AHi

2.3 + 1.2 (1-5)*

MepebyBaHHSA B fikapHi, AHI

6+ 1,5(3-12)*

* mean £ SD (min - max).

yMOBax TOPAaKOTOMHOrO AOCTYyrMy 3a AOMOMOrok
peTtpakTopa Delacroix Chevalier abo TSI Ta go-
Brux iHcTpyMeHTiB (niHueT DeBakey 35 cm Ta gi-
aTepMiyHuUI ckanbnenb Bowa ARC 303 3 Tynoto
Hacagkow 15 cm) BuAainanuM niBy BHYTPILIHIO
MaMapHy apTepito (puc. 2). LUTy4Hni1 KpoBoobir
pO3MoYMHaBCs Mnig Yac BUAINEHHS NPOKCUMallb-
HOro cerMeHTa J1iBoi MaMapHOI apTepii, OCKiNbKK
AeKoMMpecia cepus nonerwysasna Bilyanisauito
apTtepii. B yMoBax LbOro » AOCTYrny Ta peTpak-
TOpiB, ane 3 AOMNOMOro AOBLUMX IHCTPYMEHTIB
BUAINANM 3@ NOTpebu NpaBy BHYTPILLUHIO MaMap-
Hy apTepito (HOTUPK BUMAAKK).

OaHoYacHO 3 KaHIAUIEID CTErHOBUX CYAMH,
TOPaKOTOMIED Ta BUAINIEHHAM J1iBOI MaMapHOI
apTepii npoBoAUIN BUAINEHHA BEHO3HUX KOH-
AyiTie i/abo paaianbHOT apTepii.

Po3pi3 nepukapaa npoBoanan Bif BEPXiBKU cepus
po 6paxiouedansHoro ctoBbypa. B ainsHui Bep-
XiBKM nepukapa pospizanu T-noaibHo. Bucxia-
Hy aopTy Mob6inisyBann UMPKYNSipHO B MICTi ne-
peTUCHEHHS aopTanbHUM 3aTuckadem Chitwood
(Geister Medizintechnik GmbH), skuit BBOAMAM
B OnepaliiHy paHy u4epe3 OKpemMuin nopt B 2
Mixpebep’i nocepeanHi Mix nepeaHbo0 akcunsp-
HOIO NiHIEID Ta cepeAHbOI0 NIAKIHOYKOBOIO JTHIELD.

Y BCiX nNaui€eHTIB BUKOPUCTOBYBANM aHTerpagHy
KpOB'siHY rinepkasnieMiyHy X0n040BY Kapaionne-
rito. B ymMoBax KapaionneroBaHoro cepus Haliu-
Ba/IM AUCTaNIbHi KOPOHApHi aHACTOMO3M, BUKO-
PUCTOBYIOYM CTAHAAPTHY TEXHIKY KOPOHAapHUX
AHACTOMO3iB i CTAaHAAPTHI KOPOHAPHI IHCTPYMEHTU.

o6 noninwuT ekcnosuLii KopoHapHUX apTepin
y MicCui HaWnTTa aHaCTOMO3iB, BUKOPUCTOBYBa/In
TpU TacbMU, AKi NiABOAUAWM NI HUXHIO MOPOX-
HUCTY BeHYy, MiA NiBi N1ereHesi BeHW Ta nig aopTy.
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CepegHsa AncTaHuis Big WKipW 40 30HM AUCTaNb-
HWUX aHaCTOMO3iB CcTaHoBMAa 6 cM (Big 4 00 9 CM).

lMpokcnManbHi  @aHAaCTOMO3M MK BUCXIAHOK
aopTOK Ta BEHO3HWMMW KOHAYITaMW HawuMBan
B YMOBax napanenbHoi nepdyasii. Mpu Bukopuc-
TaHHi paaianbHOi apTepii abo ABOX MaMapHMX
apTepin BUKOPUCTOBYBaIN MeToAUKY T-LyHTa.

LTyuHmin KpoBOOGIr BigKNOYANN NiCNa KOHTP-
OJ110 reMOoCTa3y Ta B YMOBax ABOJIEreHEeBOI BEH-
TUN4Uii. Micue nopta ANng 3aTUCKaya Ha aopTy
BMKOPWUCTOBYBA/IN 419 NPOBEAEHHSA APEHAXY.

Pe3synbTatn

B ue gocnigkeHHs BBINWAKW BCi MAUEHTU, SKUX
ornepysanu 3a METOAMKOIO MiHiiHBa3MBHOIro KOpo-
HAPHOIro LWYHTYBaHHS B HawWil iHCTUTYUIi. Bcboro
6yno npoonepoBaHo 220 NocniA0BHMX NALEHTIB.
OawuH Xipypr npoBiB BCi onepaduii. OnepauiliHi Ta
nicnsonepauiiHi NoKasHWKM HaBeaeHi B Tabn. 2.
BcimM nauieHTam 6yna BMKOHaHa MOBHa peBacKy-
nspusadis Miokapaa. KoHBepcit oo cepeanHHOI
CTEepHOTOMIi He 6yn0. KinbKiCTb WYHTIB CTaHOBWNA
Bif4 2 10 5, B cepeagHboMy - 3 £ 0,66 Ha nauieHTa.
[Ona wyHTyBaHHA BUKOPWUCTOBYBA/IN TaKi KOHAY-
iTn: niBa BHYTpILWHA MaMapHa apTepis 6yna Bu-
KopucTaHa y 206 (93,6%) nauieHTiB, NnpaBa BHY-
TpilWHA MamMapHa apTepis — y 4 nauieHTis (1,8%),
pagianbHa aptepia — y 37 (16,8%) nauieHTiB,
BEHO3HI KOHAYITM BMKOpPUCTOBYBanucb — y 193
(87,7%) nauieHTiB, NOBHa apTepiasbHa peBacKy-
napusadis BukoHaHa 29 (13,2%) nauieHTam.

Yac nepeTMCHEHHSA aopTn CTaHOBMB Bi4 31 XxB
[0 146 xB, y cepegHbomy 70,7 £ 18,7 xB. 3a-
ranbHUI Yac WTYYHOro KpoBoobiry craHOBMB
Big 71 xB no 339 xB, y cepeaHboMy 137,5 +
31,9 xB. 3aranbHui Yyac onepaduii — Big 145 xB
0o 590 xB, y cepegHboMy 261 £+ 50,26 xB.
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Table 2. Operative and Postoperative indicators (n = 220)

Average number of distal anastomosis

3.37 £ 0.68 (2 - 5)*

Left internal mammary artery, n (%)

206 (93,6%)

Right internal mammary artery, n (%)

4 (1,8%)

Radial artery, n (%)

37 (16,8%)

Vein, n (%)

193 (87,7%)

Cross clamp time, min, mean £ SD

70,7 £ 18,7 (31 - 146)*

Time of artificial blood circulation, min, mean £ SD

137,5 + 31,9 (71 - 339)*

Total operation time, min, mean £ SD

261 + 50,26 (145 - 590)*

Stay in the intensive care room, days

2.3 £ 1.2 (1-5)*

In-hospital days (mean % std)

6+ 1,5(3-12)*

* mean £ SD (min - max).

instruments in selected patients right internal
thoracic artery was harvested (four cases).

The venous conduits and/or radial artery were
harvested simultaneously.

The pericardial incision was performed from
the heart apex to the brachiocephalic trunk
and T-shaped cut was made in the apical part
of the pericardium. The ascending aorta was
mobilized circularly in the place of Chitwood-
clamp application (Geister Medizintechnik
GmbH), which was inserted into the surgical
wound through a separate port in the 2nd
intercostal space in the middle between the
midclavicular and anterior axial line.

Antegrade  high-potassium  cold blood
cardioplegia was performed in all patients.
Distal coronary anastomosis were performed
using standard anastomotic techniques and
standard coronary instruments.

To improve coronary artery exposures at
the site of anastomosis, three tapes which
encircled the inferior vena cava, left pulmonary
veins and the aorta were used. The average
distance from the skin to the area of distal
anastomosis was 6 cm (from 4 to 9 cm).

Proximal anastomosis between the ascending
aorta and venous conduits were stitched using
side-biting aortic clamp during cardiopulmonary
bypass. Radial artery or right mammary artery
were always connected to left mammary artery
using T-shunt technique.

The pump was disconnected as usual. The
aortic clamp port was used for drainage tube
insertion.
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Results

This study included all patients who were
operated with method of minimally invasive
coronary artery bypass surgery in our
institution within the above mentioned
period. A total of 220 consecutive patients
were operated. All the operations were
performed by one surgeon. Operative and
postoperative characteristics are outlined in
Table 2. All patients had complete coronary
revascularization. There was no conversion
to median sternotomy. The number of grafts
ranged from 2 to 5, on average - 3%0.66
per patient. Different conduits were used for
grafting: the left internal mammary artery
was applied in 206 (93.6%) patients, right
internal mammary artery - in 4 patients
(1.8%), radial artery - in 37 (16.8%) patients,
venous conduits were used - in 193 (87.7%)
patients, complete arterial revascularization
was performed in 29 (13.2%) patients.

The time of aortic clamping ranged from 31
minutes to 146 minutes, on average 70.7+18.7
minutes. The total time of cardiopulmonary
bypass ranged from 71 minutes to 339 minutes,
on average 137.5 £ 31.9 minutes. Total time of
operation - from 145 minutes to 590 minutes,
on average 261 = 50,26 minutes.

There was no hospital and 30-day mortality.
No postoperative myocardial infarcts were
diagnosed. No infectious wound complications
were observed. Postoperative bleeding required
reoperation was performed in two patients.
One case of seroma was observed in the area
of femoral cannulation, healed conservatively.
Two postoperative strokes have been diagnosed
without residual neurological deficits. The time
for cardiopulmonary bypass was 2.6%+1.4 hours
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He 6yno rocnitanbHoi Ta 30-A€HHOI NneTanbHO-
cTi. He 6yno giarHoctoBaHO nicnsonepauifHmux
iHpapkTiB. He cnoctepiranocs iHdekuiiHux pa-
HeBMX YCKNaAHEHb. 3 NpMBOAY nicnsonepauiiHoi
KpoBOTeYi NpPOBOAW/IN PEBI3it0 paHW y ABOX Na-
uieHTiB. CnocTepiranM ogvH BUMaAoOK CeEpoMU B
AiNsHUi KaHNAaUiT CTEerHOBUX CYyAWH, KYNOBaHWUM
KOHCEPBATUBHMUM LWNAXOM. [liarHocToBaHO /[Ba
nicnsonepawinHi iHCYynbTM 6e3 3anuLKOBUX He-
BposoriyHmx gediunTis. Yac wTy4yHOI BeHTUNALi
NereHb y cepeiHboMy CTaHOBUB 2.6 + 1.4 roauH.
MNepebyBaHHA B nanaTi iHTEHCMBHOI Tepanii cTa-
HoBuno 2.3 = 1.2 pobwu. 3aranbHuii yac nepe-
6yBaHHA NauieHTIB y KNiHiyi ctaHoBMB 6 + 1.54
[obu. 3aranbHuii Yac nepebyBaHHS MaLiEHTIB Y
KNiHiui 3MeHwuBcsa 3 7.0 £ 1.4 (Big 4 oo 11) aHis
B nepwwmx 30 nauieHTis go 5.9 + 1.5 gHis (Big 3
00 7) AHiB B ocTaHHix 190 nauieHTiB (p=0.009).

O6roBopeHHA

Po3pobneHa HamMum MeTOAMKA MiHiIiIHBA3nBHOMO
KOPOHApHOro LWyHTyBaHHA [13,14] pae 3Mmo-
ry npoBOAWTM MOBHY peBacKynspu3auito Mio-
KapAa B yMoBax NiBol nepeaHbol TOPaKOTOMil
NPaKTUYHO Y BCiX MaUi€EHTIB 3 MY/IbTUCYAUHHUM
ypaXKeHHsIM KOpOoHapHux apTepii. Lle € Han-
rO/IOBHILLIOKD MepeBaro OrnMucaHol MEeTOAMKM
MOPIBHAHO 3 iHWWMU METOAMKAMU MiHiiHBa3nB-
HOr0 KOPOHAPHOIO LWYHTYBaHHS, sKi 6ynu po3-
pobreHi Ta BnpoBaaXeHi paHiwe [3,4,6,15,16].

MoumnHaroun 3 KiHusa 90-x pokis, 6yno po3po-
6neHo Ta BNpoBaAXeHO AeKinbka MeToauk 6a-
raTtocyAMHHOro MiHiiHBa3MBHOIro KOpPOHApHOro
WYHTYBaHHSA. HanBigoMilLMMK 3 HUX € MeTOAMKA
PORT ACCESS CABG [3], BnpoBaa)xeHa B 1996
poui po3pobHunkamMm CtaH(OpACBKOro yHiBepcu-
TeTy, Ta MeToamka MICS CABG [6], BnpoBagxe-
Ha J.McGinn B 2005 poui. NpeacTraBneHi metoan-
KM, HE3BaXKAloUM Ha paHHil eHTy3ia3M Xipypris,
He OoTpMManu LUMPOKOrO PO3MOBCIOAXKEHHSA 4e-
pe3 BUCOKY TEXHIYHY CKMAAHICTb i BESINKY TpuU-
BaniCcTb onepadii. BaxsimBnumMu niMiTyro4MMn YnMH-
HUKaMU CTanu cneundivHi CyamHHi Ta eM6oniyHi
YCKMaHEHHSA MpU BUKOPUCTaHHI cuctemn PORT
ACCESS [3,6]. BigHOCHMMM uu abcontoTHUMMK
NPOTUNOKA3aHHAMM [0 3aCTOCYyBaHHA BuLLe3ra-
AaHHUX MeToaMK 6ynu: cepueBa HeAOoCTaTHICTb,
ypreHTHa ornepawisi, HM3bKa CKOpPOTAMBaA (PyHK-
Lis NiBOro LWJyHOYKa, noraHa gKiCTb KOopoHap-
HUX CyAWH, HaA/MLWIKOBa Bara Ta iH. [1,3,6].
Bucoki BuMorn oo cenekuii nauieHTiB 3MeHLwwmnna
€HTy3ia3M Xipyprie A0 BMpPOBALXEHHHA LUX Me-
TOAMK. 3rigHO 3 ony6ikOBaHUMW AaHWMMU, fvLle
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JeKiflbka KNiHIK y CBITi CbOrogHi npoBoAsATb Mi-
HiiHBa3MBHe 6araToCyAMHHE KOPOHApHEe LUYHTY-
BaHHs [6]. CymapHuin ony6nikoBaHWn CBITOBUI
[OCBig NpoBeAeHnX ornepauii He nepesuLlye 2
000 BunagkiB 3a ocrtaHHi 10 pokiB [6,17]. OAng
NOPIBHAHHSA, TiNbKW B €BPOMNi NpOBOAUTLCS LLO-
poky 65m3bko 500 000 onepauin KOpOHApPHOro
WyHTYBaHHS [9]. OueBMAHO, WO MiHiiHBa3MBHe
6araTocyaAMHHE KOPOHApHe LYHTYBaHHS 3a OMnn-
caHnMn MeToamkamu [3, 4, 6] Ma€ 3HauYHI Heno-
nikn abo obmexeHHsA MeToay. Hawwum 3aBaaH-
HAM 6yno po3pobuTn MeToAMKYy, sika AOCTyMnHa
[0 3acTtocyBaHHS y 6inbLlIOCTi XBOpUX, WO Mo-
TpebytoTb KOPOHapHOro LYHTYBaHHA. Takox
HOBa METoAMKa MAE [OTPUMYBATUCHA OCHOBHUX
Cy4acHMX MNPUHLUMNIB KOPOHAPHOI Xipyprii, AKu-
MW €: NOBHA peBacKyapu3sauig Miokapaa, BUKO-
PUCTaAHHS apTepianibHUX KOHAYITIB, 6e3neyHicTb
npoueaypu, MiHiManbHUI PU3NK YCKNAAHEHb.

Omxe, nopiBHAHO 3 MmeToamkot PORT ACCESS
CABG [3] MW He BUKOPUCTOBYEMO CKaAHI TeX-
HOMOTIYHI MPUCTPOI AN 3abe3neyeHHs WTy4-
HOro KpoBooObiry i Ans nMepeTUCHEHHs aopTu
(enpgobanoH), wo pobutb onepauito 6inbLu
KOHTPOJ/IbOBAHOIO i HE MepeLIKOAXXAE MaHiny-
nauiaMm 3 BUCXigHOKO aopTor. Mu He BigMOB-
NFAEMO MPU YPaxXKeHHAX CTEFHOBUX apTepiax um
YepeBHOI aopTM, OCKINIbKW B Halili MeToauui
MOXJIBE BUKOPUCTAHHA aKCUNApHOI apTepii
A5 NiAKNOYEHHS WTYYHOro KpoBoobiry.

Ha BigMiny Big metoamkun J.McGinn MICS CABG
[6] - KOpOHaApHOro LWYHTYBaHHSA Ha Mpautoo-
YoMy cepui y yMOBax rnepeaHbo-natepasibHoOl
TopakoToMii B 5-my Mixpebep’i, Mn onepye-
MO Ha KapgzionneroBaHoMy cepui yepes 4-Te
Mixxpebep’sa. Kapaiomeranisa Ta 3HMxeHa dpak-
uiga BMKMAY NiBOro LWWIyHOYKa HE € MNpoTUMoO-
Ka3aHHAM A0 Halol onepaduii, OCKisibKn cepue
He HanoBHeHe. TakKoX HaWwMWTTA aHACTOMO3iB
Ha 3yNMHEHOMY cepui — Le TexXHIYHOo neruwe
3aBAaHH4, TOMY apTepil MoraHoi AKOCTi He €
NPOTUNOKa3aHHAM A0 Halloi METOANKMU.

3raiHo 3 metoamkow V.Gulielmos et al. [4],
TOpPaKOTOMIiO NpoBoAUTb Y 3 Mixpebep'i 3 pe-
3ekuieto pebpa, WO € KOCMETONOriYHUM Ae-
deKToM, a TakoX AOCTyn B 3 Mixpebep'i He3a-
CTOCOBHMI y XiHOK. B ymMoBax LbOro AoCTyny
€ OBbMeXeHHs LWoA0 MOXJ/IMBOCTI LYHTYBaHHS
apTepii 3a4HbOI CTIHKW MiBOro LWNyHOYKa, Wo
€ ObMeXeHHAM MeToAy i MPUUMHOK cenekuii
NnawuieHTiB, YOro HEMAE Yy Halilk meToauu,i.
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in average. Staying in the intensive care unit
was 2.3+1.2 days. The total hospital time was
6x1.54 days. The total hospital stay decrease
from 7.0£1.4 (from 4 to 11) days in the first 30
patients to 5.9+1.5 days (3 to 7) days in the
last 190 patients (p = 0.009).

Discussion

The technique of minimally invasive coronary
bypass surgery developed by us [13,14]
makes it possible to perform a complete
coronary revascularization through the left
anterior thoracotomy for almost all patients
with multi-vessel coronary artery disease.
This is the main advantage of the described
method in comparison with other techniques
of minimally invasive coronary artery
bypass surgery, which were developed and
implemented earlier [3,4,6,15,16].

Since the late 1990s, several techniques have
been developed and implemented for minimally
invasive multivessel coronary artery bypass
grafting. The most famous of them is the
PORT ACCESS CABG [3] method, introduced in
1996 by developers from Stanford University,
and the MICS CABG [6] method, introduced
by J.McGinn in 2005. Despite the early
enthusiasm of surgeons, presented techniques
had not become widespread because of the high
technical complexity and long duration of the
operation. The important limiting factors were
specific vascular and embolic complications
when using the PORT ACCESS system [3,6].
Relative or absolute contraindications of these
methods were: heart failure, urgent surgery, low
contractile left ventricular function, poor quality
of coronary vessels, overweight, etc. [1,3,6].
Most patients were considered not appropriate
for these procedure, so high selection of patients
further reduced the enthusiasm of surgeons
for the implementation of these techniques.
According to published data, only a few clinics
in the world today carry out minimally invasive
multivessel coronary artery bypass surgery
[6]. The total published world experience of
performed operations does not exceed 2 000
casesinthelast 10 years[6,17]. For comparison,
only in Europe there are about 500,000 coronary
bypass surgery each year [9]. It is obvious that
minimally invasive multivessel coronary artery
grafting by described methods [3, 4, 6] has
significant drawbacks and limitations. Our task
was to develop a method that is available for
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use in most patients requiring coronary bypass
surgery. Also, the new technique should adhere
to the basic modern principles of coronary
surgery, which are: complete revascularization,
use of arterial conduits, safety of procedure,
minimal risk of complications.

Compared to PORT ACCESS CABG [3], we do
not use complicated technological devices to
provide cardiopulmonary bypass. We don’t use
endoballoon for clamping the aorta, because
it interferes with aortic manipulations. We
do not exclude patients with disease of the
femoral arteries or abdominal aorta, since in
our method, axillary artery inflow can be used
for cardiopulmonary bypass.

In contrast to J.McGinn MICS CABG [6]
technique, which is coronary bypass surgery
on the working heart through anterior-lateral
thoracotomy in the 5th intercostal space, we
operate on the cardioplegic heart through
the 4th intercostal space. Cardiomegaly and
decrease left ventricular ejection fraction are
not contraindications to our operation, because
the heart is empty. Also, sewing of anastomoses
on a stopped heart is a technically easier
process, therefore, poor quality arteries are
not a contraindication to our methodology.

According to the method of V.Gulielmos et
al. [4], thoracotomy is carried out in the 3
intercostal space with resection of the rib,
which is a cosmetic defect. As well, access
to the 3 intercostal space is not applicable in
women. Also, with V.Gulielmos method there
is a limitation in the possibility of bypassing
the arteries of the posterior wall of the left
ventricle. All this limitations of the method
require the selection of patients.

The most important advantage of the technique
of minimally invasive multivessel coronary
artery bypass grafting compared to standard
techniques through sternotomy is, of course,
the absence of a sternum wound and associated
complications - osteomyelitis of the sternum
and aseptic divergence of the sternum [10].
The lack of sternotomy makes it possible to
conduct more early postoperative rehabilitation,
which involves patient mobilization and active
respiratory gymnastics using the “Triflo”
breathing simulator. We did not advise the
limitation the movements of the upper limbs,
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HanBaxxnusiwa nepesara METOAMKWU MiHiiHBa3uB-
Horo 6araToCcyAMHHOr0 KOPOHAPHOMO LUYHTYBaH-
HA MOPIBHAHO 3i CTaHAAPTHUMU MeToAMKaMu 3
BMKOPUCTAHHSAM CTEPHOTOMII — e, 3BU4YaliHo, Bia-
CYTHICTb pO3pi3y rpyavHM Ta MoB’A3aHMX 3 po3pi-
30M rpyAnHU YCKTIaAHEHb — OCTEOMIENIT rpyAnHHN
M acenTnMyHe po3xomxeHHs rpyauHu [10]. Big-
CYTHICTb CTEpPHOTOMIi AA€E 3MOry akTuBHille Mpo-
BOAUTW paHHIO nicnsonepauinHy peabinitadito,
sKka OXOntoe Mobinizauito nauieHTa M akTUBHY
AnXanbHy riMHACTUKY 3 BUKOPUCTAHHAM AuXalib-
Horo TpeHaxepy Triflo. Y nicnsonepauiiHnx pe-
KOMeHAaLigaxX HawuM nauieHtaMm, $Ki pyTUHHO
BPYYaEMO iM AK Nam’aTKy Micns 3aBepLUeHHs Ni-
KyBaHHS B CTauioHapi, MM He HadaBanu 3acrepe-
KEHHS WoA0 06MEXeHHS pyxiB BEPXHiX KiHLiBOK,
Tyny6a Ta nie4yoBoro noscy. Takox HeMae obme-
XKEHHS WOoA0 MiANOMY TSAXKMX NPeAMETIB MnpoTs-
roM nepLumx ABOX MicsAUiB, AK MU L 3BUYHO po-
61MMO Npu BUKOPUCTaHHI cepeanHHOI CTEPHOTOMII.

Byab-sika HOBa XipypriyHa MeToAMKa Ma€ NponTU
OUiHKY 6e3neyYyHocCTi Ta ePeKTUBHOCTI NMOPIBHAHO
3 3arajsbHONPUAHATUMW MeToauKaMu. ICHye no-
piBHAIbHA OUiHKA OKpeMUX BUAIB MiHIIHBa3NBHUX
KOPOHapHUX BTpy4yaHb 3 onepauigaMm B yMOBax
cepeauHHOiI cTtepHoToMii. OgHakoBa edeKTMB-
HiCTb MeToZiB foBeaeHa B poboTax Diegeler [2] i
Lapierre et al. [5]. Mu po3ainsemo Taky no3uuito.
B Hawwil cepii nocnigoBHUX MauieHTiB He 3adik-
COBaHO nicnsonepauinHux iHdapKTiB Miokapaa
UM YCKIaAHEHb iLUEMIYHOrO reHesy.

MpukiHueBi 3ayBa>xeHHS
Lle pnocnigkeHHa € AOCNioXEHHAM OA4HOro Kap-
AIOXipypriyHoro UeHTpYy 3 pPeTpPOCneKTUBHUM
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aHanisoM npoueayp Ha OCHOBI MPOCNEKTUBHOIMO
BeAeHHs 6a3n gaHMX BCiX MNAUIEHTIB, SKUM Npo-
BeNM MiHiiHBa3nBHE KOPOHApHE LWYHTYBaHHA.
Bpaxosytouu, LLO Le JOoCBi4 OAHOrO Xipypra, pe-
3ynbTaTy poboTn € BaXXIMBUMMK 3 NOrnsay Ao-
TPUMAHHSA TEXHIYHUX MOMEHTIB BMKOHAHHSA ore-
pauii. Pa3oM 3 TMM y3arajbHEHHS 3 BMCHOBKIB
MOXYTb MaTu obMexeHe 3acTocyBaHHSA. Bnpo-
Ba[KEHHSA L€l METOAUKU B iHWUX KapAioxipyp-
rYHUX LUEeHTpax i NpoBeAeHHs My/bTULEHTPOBO-
ro AOCMIAXEHHS AaAyTb BiAMoOBiAb Ha MUTAHHSA
peanbHOro BHECKY MiHiiIHBa3MBHOro KOPOHapHO-
ro WyHTYBaHHA B PO3BUTOK KOPOHApHOI Xipyp-
ril. [0I0BHA UiJflb TAKOro AOCNIAXEHHS — OLIHUTK
6e3nocepenHi pesynbTatm Ta H6e3neyHoCTi 3a-
CTOCOBaHOi M OMMCaHOi METOANKM KOPOHApPHOro
LIYHTYBaHHS, Ka PO3LLUMPIOE MOXJIUBOCTI Xipyp-
riuHol peBacKkynapu3sauii Miokapaa B yMoBax Ni-
BOI nepeaHbOol TOPaKOTOMii.

OTpuMaHi pe3ynbTaTm [03BOASATb  AiANTU
BMCHOBKIB: MiHiilHBa3MBHE KOpOHapHe LWYyH-
TyYBaHHA B yMOBaXx MepeaHbol TOpakoTOMil —
edeKTUBHMIN | 6e3nevyHnin MeToaoM XipypridHoi
peBackyndapu3auii Miokapaa. MeTtoavka pae
3MOry NpoOBECTM MOBHY peBacKyigpu3aLito Mio-
KapAa He3anexHo Bif KiNbKOCTi WYHTIB, ppak-
LiT BUKMAY NiBOro LWYHOYKA, AKOCTi Ta po3Mipy
KOPOHApHUX CYAWH, BiKY NaLEHTIB. SK KOHAYI-
TN MOXYTb BUKOPUCTOBYBaTUCHA 06MABI MamMapHi
apTepii, NpoMeHeBa apTepisd, BEHN HUXHIX KiH-
LiBOK.
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trunk and shoulders in the postoperative
recommendations to our patients. There is also
no limit to the lifting of heavy objects during the
first two months, as we usually do with median
sternotomy.

Any new surgical technique should be
evaluated for safety and efficacy in comparison
with generally accepted techniques. There
is a comparative evaluation of some types
of minimally invasive coronary interventions
with operations through median sternotomy.
Equivalence of methods is proved in Diegeler [2]
and Lapierre et al. [5]. We share this position.
In our series of non-selected consecutive
patients, no postoperative myocardial infarction
or ischemic complications have been reported.

Study limitations

This study is research of a single cardiac
surgery center with a retrospective analysis of
procedures based on a prospective database
of all patients undergoing minimally invasive
multivessel coronary bypass surgery. This is the
experience of one surgeon. The introduction of
this technique in other cardiac surgery centers

EHpoTpaxeanbHuii 61okaTop
(Endotracheal blocker)

Po3pi3 wkipn 6-8 cm
(Skin incision 6-8 cm)

Micue nocTaHOBKM 3aTucKaya Ha aopTy
(Aortic cross clamp location)

Puc.1. NMonoxeHHs NauieHTa Ha onepawiiHOMy CTONi Ta NJlaHyBaHHA Micus AOCTyny
Fig.1. Patient position and planning of the surgical approach

75

Original research: Clinical sciences

and providing of a multicentre study will
answer the question of the real contribution
of minimally invasive coronary artery bypass
surgery in the progress of coronary surgery.
The main objective of this study is to evaluate
the immediate results and safety of the applied
and described technique of coronary artery
bypass surgery, which expands the possibilities
of surgical revascularization through the left
anterior thoracotomy.

Conclusions

Minimally invasive coronary artery bypass
grafting through the left anterior thoracotomy
is an effective and safe method of surgical
revascularization of the myocardium. The
method allows to perform the complete coronary
revascularization regardless of the number of
grafts, the left ventricular ejection fraction,
the quality and size of the coronary vessels
and the age of the patients. Different conduits
may be used with this method including both
mammary arteries, radial artery, veins of the
lower extremities.

PeTpakTop Ansa BuAineHHa MamapHoi apTepii
(Mammary harvesting retractor)

[

Puc. 2. BuaineHHsa nisoi MamMapHoi
aprtepii.

Fig. 2. Left internal mammary
artery harvesting.
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Introduction. Left ventricular non-compaction (LVNC) is a rare E Yuriy Tvaniv, 2019

form of cardiomyopathy, congenital defect of the intrauterine | orcip s
process of ventricular embryogenesis. The main feature of | Nelya Oryshchyn
this pathology is an existence of prominent trabeculations Yu:‘ityt@f/;/r{i‘\’/rc'd-°r9/°°°°'°°°3'3758‘9181
in the left ventricle and deep intertrabecular recesses. The https://orcid.org/0000-0002-2153-9262
pathological structure of the myocardium leads to its dilatation .
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manifestations of left ventricular non-compaction (LVNC). mg:gg - ferﬁg:j'&?readfftmg’ Oryshchyn.

Materials and methods Patients were diagnosed and treated in The Lviv Centre of Cardiology.
Two of them were admitted for heart failure symptoms, in one patient with dysrhythmia and left
bundle brunch block (LBBB); and one patient had non-specific chest pain. Cardiac imaging with
echocardiography and MRI were performed.

Results. Echocardiography revealed criteria of LVNC in all patient, in two of them the diagnosis
was confirmed by cardiac MRI. Patients with heart failure symptoms were managed with optimal
medical therapy, CRT-D has been implanted in patient with LBBB. Asymptomatic patient is under
follow-up.

Conclusions. LVNC is a cardiomyopathy with distinct echocardiographic and MRI-features and
wide spectrum of clinical presentations. The prognosis in case of LVNC is serious due to systolic
LV dysfunction, cardiac arrhythmia and embolic events. Echocardiography is a diagnostic tool
to identify LVNC, cardiac MRI confirms the diagnosis of LVNC if echocardiography data is
insufficient.
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