AHOTANIA

Hanyuna T.A. MynpTUMOnanpHa MaJjoOONIOiAHA AaHECTe3ls y  MAllleHTIB
KapJIloXipypriyHoro mnpoduio MmiJ Yac aopTOKOPOHAPHOrO IIYHTYBaHHS B YMOBax
TY4HOro KpoBooOiry. — KBamidikaiiiiina HaykoBa Ipals Ha paBax pyKOIHCY.

JucepTaltist Ha 3100yTTsI HAYKOBOTO CTYIEHs JOKTOpa (inocodii 3a creriaabHICTIO
222 Menuuuna, HaykoBa creuiaibHicTh 14.01.30 — «AHecTe3ioiorisi Ta 1HTEHCHBHA
tepamisi» (22 OxoponHa 310poB’si)) — HaiioHaJbHUN YHIBEPCUTET OXOPOHHU 30pPOB’S
VYkpainu imeni I1. JI. llynuka, Kuis, 2021.

Memoto naHoro nociikeHHss OyJa0 NIABUILNEHHS €QEKTUBHOCTI aHecTe3ll Ta
3MEHIIEHHS BIJICOTKY YCKJIAJHEHb, MOB'SI3aHUX 3 BUKOPUCTAHHSM PYTUHHUX 03 OMIOIIB
MIpU OMEpallisix a0OPTOKOPOHAPHOTO MIYHTYBAHHS, 110 MPOBOASITHCA B YMOBax IITYYHOIO
KpOBOOOITY, 3a paXyHOK ONTUMI3aL[li METOJMKH aHECTE310JI0TTYHOr0 3a0€3MEeYEHHS.

Hocnimkends Oyno moOyJoBaHO Ha aHalli3l BUKOPUCTAHHS 3arajibHOMPUUHSITUX
PYTUHHUX 103 OMIOiJIB Ta BUKOPUCTAHHS MYJIbTUMOJAIBHOI MAJIOOTIOIHOT aHECTe311 il
4yac MpOBEJCHHSI A0PTOKOPOHAPHOTO IIYHTYBaHHS, 0 MPOBOAWIOCS B YMOBAX IITYYHOI'O
KpoBOOOiry, OyJO MNpPOBENCHO MOPIBHSUIbHUN aHali3 (MOpIBHSAJIbHA XapaKTEPHUCTHKA)
OTPUMaHUX PE3yJIbTATIB.

VY npocmijpkenns yBinuio 96 mamientiB (cepennit Bik 61,8+10,4 pokiB), 110
npoxoauiu JikyBaHHs Ha 0a3i 1Y «Iactutyt cepist MO3 Ykpainu» 3 npuBoay 1XC, skum
nposoawinocs mranose AKII B ymosax K.

3acTocoBaHl y JAOCIHIDKEHHI METOAM KJIIHIYHOTO OOCTEXEHHS Ta CTaTUCTUYHOT
0o0poOKM MaHuX Oynu 3araibHONPUMHATAMM JJisi JaHOI KaTeropii MallieHTIB Ta
CTaHJaPTU30BaHUMHU, 1110 1aJI0 3MOTY OJIEPKYBAaTH BIITBOPIOBAHI IaH1 3 BUCOKUM CTYTIEHEM
HaJIIAHOCTI.

Ha nepmomy erani nociimpkenHs Bci 96 maiientiB (cepenuiid Bik=61,8+10,4 pokis,
cepeaHsi maca Tina=85,61+14,2 kxr, comarnunuii cran - 3-5 6anu 3a EuroScore) Oynu
PO3MOIIEHI Ha 2 TPYIX BIATOBIIHO METOAMKAM aHECTE310JI0TTYHOTO 3a0€3MeUeHHS.

B 000x rpynax iHOyKuisg B 3arajbHy aHecTe3io OyJjia OJHOTHITHOO 1 BKJIIOYaia B/B

3actocyBaHHs: mponodony (1,5440,1 wmr/kr), ¢genrtanury (1-1,5 MKI/Kr), MiNeKypoHito



opominy (0,1 wmr/kr). IlinTpumka aHecTe3ii aHecTe3li 31HCHIOBAIaCh 1HTAISIIEIO:
ceBo(irypany no Hamizakpuromy KoHTypy (MAK=1,434+0,2500%).

Amnanresis B | rpyni (I'pl) 3a6e3neuyBanacs denranizom B 1031 4,66+1,58 MKr/kr/ron
B/B. ¥ marienTiB Il rpynu (I'pll) npoBogunacss MynbTUMO/1alIbHA MAJIOOIIOIIHA aHECTE314,
3 BUKOpUCTaHHsM B/B Ppenrtaniny (1,29+0,32 mkr/kr/ron), B/B nigokainy (1 mr/kr 001t0CHO,
3 MOAAIBIINM O€3MepepBHUM BBEACHHSM B IUIHOBOI KOHIEHTpalii 1,5-2 wmr/kr/ron.),
nekckerornpodeny Tpomeramony (50 mMr, ogqHOpa3oBo), keraminy (0,5 Mr/kr, oIHOPA30BO),
MmarHesii cynbgaty 20 - 30 Mr/Kr.

3He00JII0BaHHS Y paHHBOMY Hicisionepaniinomy nepioai y nepuriit rpymi (N = 50)
3M1MCHIOBATIOCS MpU3HAYEHHAM omioigHoro anaiaretuky (10 mr 1% Mopdiny
TAPOXJIOPUY ) KOXKHI 6 TOJUH.

3Hebo0BaHHs NalieHTiB Apyroi rpynu (N=46) y panHboMy micasonepaniinoMy
nepioi 3abe3reuyBanocsi MpenaparoM rpynd HECTEPOITHUX MPOTH3AMAIbHUX 3ac00IB -
nekckeronpodeny TpomeramosoMm, B/B 50 Mr koxHi 6-8 roguH Ha mpots3i 2 1i0,
napaneramosiom 1 r—2-4 pasu Ha 100y, Ta MPOJIOHTOBAHOI B/B 1H(Y3I€I0 JTiJOKAIHY
MPOTATOM MEPIINX JBOX TOJUH 11/0 niepiony 1,5—2 Mr/kr/rog.

Ha npyromy etani gociiJixKeHHsl, Oyj10 MPOBEICHO NOPIBHSJIbHUI aHal13 TOKa3HUKIB
(YHKLIOHYBaHHA CHCTEMHOI IeMOAMHAaMiKH, OyJO MOpPIBHAHO AMHAMIKY O10XIMIYHHX
MOKA3HUKIB CTpecy Ta KapaiocnenudiuHux (GepMeHTIB Ha BCIX eTanax aHeCTe310JI0rYHOTO
3a0e3nedeHHs. Takoxk, OyJio OLIHEHO BIUIMB BHJAY aHecTe3li Ha Micisonepaniiny
peabimiTanio y namieHTiB nepmioi rpynu (N=50), SKuUM TPOBOJMIIOCS aHECTE310JI0TIYHE
3a0€3MeueHHs] 3 BUKOPHUCTaHHSAM KoMOiHawii ceBodiypany, npomnodoiny, (eHTaHlTly Ta
npyroi rpynu (N=46), sKuM TPOBOAWIOCS AHECTE310JIOTTYHE 3a0€3MEUYEHHSI METOAUKOIO
MYJIbTUMOJATBHOT MAaJIOOMIOIHOT aHecTe31l 3 BHUKOPHUCTAHHSAM BHYTPIIIHbOBEHHOTO
JiI0KaiHy, KETaMiHYy, JEKCKETONMpOo(pEeHy TPOMETaMOJIy Ta MarHito cyibdary.

[1in yac mpoBeneHUX AOCTIIKEHb OyJI0 BCTAHOBIICHO, 110 Y MAIlIEHTIB 000X rpyn Ha
eTani I1HAYKIII B aHecTe3lo crocrepiragocs poctoBipHe 3HMWKEHHA YCC BITHOCHO
BUXIOHUX piBHIB Ha 26,5+4,2% (p=0,001) ta wHa 16,9+2,4% (p=0,001), BiamoBigHO,
npuyomy 0e3 J0CTOBIpHOI pi3Hulll Mix rpynamu (p=0,207). BomHowac, yke Ha eTami

1HTYOaI1i Mu criocrepiranu goctopipHe niaBuiieHHss YCC nmopiBHSAHO 3 €TanoM IHAYKINT y



MalieHTiB nepioi rpynu Ha 29,6+2,9% (p=0,001), Toai sk y Apyriii rpymi crocrepiranacs
nuiie TeHjeHiis 1o ii 3poctanus (p=0,703). ¥V nmamientiB nepmoi rpynu 3HadyeHHs YCC
BUSIBIISLTUCA JTOCTOBIpHO BumiuMH Ha 16,3+1,8% (p=0,004) B mopiBHAHHI 3 NallieHTaMU
IpYroi rpymnu.

B nopanpmiomy Ha erami MOIATPUMKH aHECTe3li, y MAI[l€HTIB NEpHIoi Tpynu
crioctepiraiocss noctoBipHe 3HuWxkeHHS UCC B mMOpiBHSHHI 3 eTamoMm iHTyOarii Ha
21,942,3% (p=0,001) Ta nHa 25,6+4,1% B nopiBHsHHI 3 BUuxigHuM piBHeM (p=0,001). OnHaxk,
3HaueHHs1 YCC Ha erami MIATPUMKH aHecTe3li y MaIll€HTIB JPYroi rpynu JOCTOBIPHO HE
BiJIpi3HsJIacA Bij eTany iHTyOarii (p=0,545).

Takum ynHOM, 3MiHM YCC y nami€eHTiB nepuioi rpynu XxapakTepru3yBaaucs 3HAYHOIO
aMIUTITYI0OI0 JAWHAMIKHM, TOJl K y MAalll€eHTIB Apyroi rpynu cepeaHi 3HadeHHs YCC
BUSIBIISIUCS BIJHOCHO Ha OJHOMY pIBHI BHOPOJOBXK YChOTO aHECTE310JI0TIYHOTO
3a0€3MeYeHHs.

[Ipu ananizi gunamiku ATcep Oyno oTpuMaHO CXO0Xki pe3ynbTaTu. Tak, Ha eTarl
1HIyKIIi1 OyJo 3adpikcoBaHO A0CTOBIpHE 3HMKEHHS ATcep sk cepes Malie€HTIB MEPIIoi, TaK
1 npyroi rpynu Ha 32,4+2,8% (p=0,009) ta 8,0+0,7% (p=0,008), BiAIOBIIHO, TOPIBHSIHO 3
BHUXITHUM PIBHEM.

Hapmani wa erami i”TyOaIii, cmocrepirajgocsi JIOCTOBIPHE 3pPOCTaHHS JaHOTO
nokasHuka Ha 25,9+2.7% (p=0,009) cepen nmaui€HTIiB Nepiioi rpynu Ta BCTAHOBJICHA JIUIIIE
Moro TenaeHuis 10 3poctanHs Ha 7,9+0,8% (p=0,016) cepen mailieHTiB Apyroi rpynu B
MOPIBHSIHHI 3 €TanoM 1HAyKIii. B Toii ke yac, 3HaueHHs1 ATcep B 000X rpymnax JoCHiKeHHS
JIOCTOBIPHO HE BIJpi3HsIO0CS BiJ BuXigHOro piBHs (p=0,641 Ta p=0,710, BianoBiiHO).

[Io crocyeTtbes nuuamiku ATcep Ha eTami MIATPUMKUA aHECTE31i, TO y MAlll€HTIB
MepuIoi rpynu CHOCTEepIragocs AOCTOBIPHE 3HUKEHHS JTAHOTO MOKa3HWKa Ha 27,543,2%
(p=0,001), Toxi sk y Mali€HTIB APYroi Ipynu BiAMivyanach JHIIE TEHACHIIS 0 HOro
3HmkeHHs Ha 5,240,4% (p=0,099) B nopiBHSAHHI 3 BUXITHUMU 3HAYEHHSMU. Y MaIli€HTIB
MepIIoi rpyNnu Ha eTari MATPUMKA aHeCTe31i TAKOXK CIIOCTEPIranocs TOCTOBIPHE 3HIKEHHS
ATcep B nopiBHsAHHI 3 nonepeaHiM etamnom Ha 20,6+£0,9% (p=0,011), Toxai sk y naiieHTiB

JIpYTroi TpyIu Julle TeHAeH s 10 3HmkeHHs (p=0,501).



Takum unHOM, 3MiHM ATcep y nmaiieHTiB Mepuioi rpynu mij 4ac aHEeCTE310JI0rTYHOTO
3a0€3IMEUCHHS] XapaKTEPU3YBAIKCS JOCTOBIPHUM 3HWXKEHHSIM Ha eTamax 1HAYKIIli,
MIITPUMKHU Ta 3BEJCHHS TPYAMHH, TOJI AK y MAIl€HTIB Apyroi rpynu 3HadeHHs ATcep
3HaXOJUJIOCS BIIHOCHO Ha OJIHOMY pIiBHI BIPOAOBXK YChOTO aHECTE310J0TTYHOIO
3a0€3IeUeHHs Ta JOCTOBIPHO BIIPI3HSIMCS Bl BUXITHOTO PIBHS JUIIE HA €Taml 1HIYKIII1 B
aHEeCTE3110.

Takox, OyJ10 BCTAaHOBJIEHO, 1110 Y Nali€HTIB nepiuoi rpynu quaamika III1 Bussnascs
31 3pocTaHHsIM Ha erami iHAyKuii Ha 85,7+3,8% (p=0,001, I'pyna 1) ta na 114,34+5,2%
(p=0,001, I'pyna 2), makcumainbHi 3HaueHHs miaBuieHHs [T peectpyBanucs Ha etami
miATpuMKH anectesii Ha 128,6+7,4% (p=0,001, I'pyna 1) ta 200,0+11,6% (p=0,001, I'pymna
2), TOCTOBIPHUM 3HMKEHHSM Ha €TaIll 3BeJIeHHs rpyAuHu Ha 66,8+4,4% %; B moganbIiomy
Ha eTamni 1IHTyO0aIlli, sIK 1 y Hepiiiii, Tak 1 y ApyTiil rpyIi JOCTOBIPHOI Pi3HUII B MOPIBHIHHI
3 eTanoM 1HAYKIIi He crocTepiranocs (p=0,962 ta p=0,737, BiAMOBIAHO).

Takum ymHOM, B 000X rpynax AOCIHIJKEHHs criocTepiranacs cxoxka auHamika IITIT 31
3pOCTaHHSIM Ha eTami 1HAYKIii, 30epeXkeHHSM TaKoro > pIBHSA Ha eTami 1HTyOalli,
JOCSITHEHHSAM MaKCHUMaJbHUX 3HAUYE€Hb Ha €Taml MIJATPUMKHU aHecTe3li Ta JOCTOBIPHUM
3HIKEHHSAM Ha €Tamli 3BEJACHHS TPYJIUMHH, IO TAKOXK MIATBEPKYBaIo OE3MeUHICTh
BUKOPHUCTAHOI METOJUKH.

Amnani3 3miH piBHsS BIS — monitopunry (p>0,05) mokazaB, 1m0 Ha BCIX eTamax
aHEeCTE310JI0T1YHOro 3a0e3ne4eHHs B 000X Irpynax nmoka3Huku BIS - MOHITOpUHTY CBITUMIN
PO JIOCTATHIO TNIMOUHY aHECTe3li.

[TpoBeneHHs MOPIBHSUIBHOTO aHaji3y MOKas3ajlo, IO JApyra rpyna Mali€HTIB
ManoomioigHoi aHecrte3li xapaktepusyBanocs Ha 33,3+1,4% (p=0,0002) nocroBipHO
HIDKYUM PIBHEM JIAKTaTy B KiHII OIepallii B MOPIBHIHHI 3 BUKOPUCTAHHSAM PYTHUHHUX 103
(deHTaHLTy.

Takox, Oyn0 BH3HAYEHO, W10 BUKOPHUCTAHHS MAaJOOIMIOIIHOI  aHecTe3il
cynpoBoikyBaniocs Ha 20,5% (p=0,0005) q10oCTOBIpHO HMXKYKUM PIBHEM TJIIKeMIi B KiHII

oreparlii B MOPiBHSIHHI 3 BUKOPUCTAHHSIM PYTUHHUX 103 (DEHTAHLTY.



Pe3ynbTaTi piBHIO KOPTH301y OE€3MOCEPEIHBO MICs OmNepalii y Maii€HTiB IpyToi
rpynu (MajgooMmioiHOT) BUSBISIIUCA JOCTOBIpHO HIbkuuMU Ha 48,4+2.4% (p=0,000001) B
MOPIBHSIHHI 3 MEPILOI0 TPYMOIO.

B pesynbrati npoBeaeHUX AOCHIIKEHb, OyJI0 BCTAHOBIJIEHO, 10 Y Malll€HTIB NEPIIOT
Ipylu JOCTOBIPHO Mi3HIIIE MPOBOJUIIACH €KCTyOallis Tpaxei B MOPIBHSHI 3 MallieHTaMu
npyroi rpynu Ha 3524212 xBunuHi (Big 298 no 502 xB.), npotu 205+ 5,3 xpunuH (Big 198
1o 224), p=0,0001).

Takox, y Malli€eHTIB MEpIIOi TPyNH BUSIBISBCS JOCTOBIPHO TPUBATIIIUN MEPIOJT
nepedyBanHs y BIT B nopiBHsHHI 3 nanieHTaMu Apyroi rpynu - 4+0,01 no6wu (Bix 3 no 10),
npotu 2+0,2 nobwu (Bix 2 1o 3), p=0,0001.

B pe3ynbrati o1iHKu micisionepariiHuX NOKa3HUKIB peaduTiTallii y Haie€HTiB IpyToi
rpynu Oyjia JOCTOBIPHO HIDKYA OIlIHKA 3a IU(POBOIO MIKanow OO0 B MOPIBHSHHI 3
nepior rpymnoro yepes 24 ronunu /o — 3,0 6anu (Big 2,0 no 3,0) nportu 3,0 (Bix 3,0 1o 5,0
6amniB), p=0,035 1 uepe3 36 roaun — 2,5 6amm (Big 1,0 1o 3,0) mpotu 3,0 6anis (Big 2,0 10
4,0 6ams), p=0,041.

Takum 4yWHOM, OYyJI0 BU3HAUEHO, 110 PE3YyJIbTATH MICISONEepaliiiHoro KoMpopry y
MaII€HTIB JPYroi TPyNH BUSBISUIMCS JOCTOBIPHO HMXKUOIO OLIIHKOIO 3a mikanoro Comfort
Behavior Scale B mopiBHsIHHI 3 alllEHTaMU Mepiioi rpynu uepe3 6-8 rogun — 16,0 (Big 12,0
10 19,0) mpotu 17,5 6anu (Bix 16,0 mo 19,0), p=0,03, Ha panok uepe3 24 roauau m/o 15,0
6amiB (Bix 13,0 7o 19,0), mpotu 15,5 6amiB (Bix 14,0 mo 18,0), p=0,001 Ta Ha Beuip uepe3
36 rogun /o - 15,0 (Bix 13,0 mo 19,0), mpotu 17,0 6anis (Bix 14,0 mo 18,0), p=0023.

Takum 4YMHOM, IPOBEACHUI aHa13 €PEKTUBHOCTI TOCHII)KYBAaHUX METOIMK aHEeCTe311
11010 11/0 peadimiTallli Mal€HTIB 1 /0 aHAITETUYHOTO ePEKTY, MPOJEMOHCTPYBAB NIepeBaru
MaJloOMiOiAHOI aHecTe3li, B MOPIBHSIHHI 3 aHECTE31€0 3 PYTUHHUMHU J103aMHU OIIOiTHUX
aHaJITeTUKIB.

[IpoBenene  MOCHIKEHHS  JIO3BOJIMIIO  PO3POOUTH  €(DEKTUBHY  METOAUKY
MyJIbTUMOJAJBHOI MAaJOOMIOIAHOI aHecTe3li, 3alpONOHYBATH HOBI MIAXOAM IOJO
IIPOBEICHHSI aHECTE310JI0TTYHOTO0 3a0e3neueHHs y nauieHTiB 3 [XC, skum npooanaun AKII
3 K, 1mo 103BoJIs€ 3HU3UTU PIBEHb YCKJIAJHEHb Y JAaHOI KOTOPTH MalieHTiB 3 66% 10

17,6% Ta namo MOXIJIMBICTh YCHIIMIHO onepyBaTy naiieHTiB 3 [XC BUCOKOI Ipylu pU3UKY.



Ha vac Hamoi nepiioi my0Jikaiii y raixy3i KapAloXipypriuHoi aHecTe31010rii He 0yiio
KOJHUX BIJOMHMX JOCHIIKEHb, TOBIJIOMJICHb Ta IIaTEHTIB HAa BHUKOPHUCTAHHS JaHOI
METOJUKH, OTXkKe, OyJI0 OTPUMAHO MAaTeHT YKpaiHU Ha BUHAaXiJ Ta 2 MaTEHTU YKpaiHU Ha
KOPUCHY MOJIEINb.

Knouosi cnosa: anectesis, 3arajibHa aHecTe3is, JIJIOKAlH, MYJbTHUMOJAJIbHA

MaJIoOII0iIHa aHECTE3151, AOPTOKOPOHAPHE IIYHTYBaHHS.

ANNOTATION

Danchyna T.A. The use multimodal low-opioid anesthesia in patients with cardiac
surgery during coronary artery bypass grafting under artificial circulation. — Manuscript.
Thesis for the degree of doctor of philosophy, Specialty 14.01.30 — Anesthesiology and
Intensive Care. — Shupyk National University of Health of Ukraine; Shupyk National
University of Health of Ukraine, Kyiv, 2021.

The aim of this study was to renduce the percentage of complications associated with
the use of routine doses of opioids in coronary artery bypass grafting surgery (CABQG),
which were performed under artificial blood circulation (ABC), by optimizing the method
of anesthesia.

The study was based on the analysis of conventional routine doses of opioids usage
and the analysis of multimodal low-opioid anesthesia usage during CABG, which was
performed under ABC, comparative analysis of taken results was performed.

The study included 96 patients (mean age 61.8+10.4 years) who underwent treatment
at the Institute of Heart of the Ministry of Health of Ukraine for ischemic heart disease, who
underwent planned CABG in the conditions of ABC.

The methods of clinical examination and statistical data processing used in the study
were generally accepted for this category of patients and standardized, which made it
possible to obtain reproducible data with a high degree of reliability.

At the first stage of the study, all 96 patients (mean age=61.8+10.4 years, mean body
weight=85.61+14.2 kg, somatic condition - 3-5 points according to EuroScore) were divided

into 2 groups according to methods of anesthesia.



In both groups, induction was comparable and included: propofol (1.54+0.1 mg/kg),
fentanyl (1-1.5 pg/kg), pipecuronium bromide (0.1 mg/kg). Anesthesia support: sevoflurane
on a semi-closed circuit (MAC=1.43+0.250b%).

Analgesia in group I (Grl) was provided by fentanyl (4.66+1.58 pg/kg/h). In patients
of group Il (Grll) was performed multimodal low-opioid anesthesia, using fentanyl
(1.29+0.32 pg/kg/h), IV lidocaine (1 mg/kg bolus, followed by continuous administration at
a target concentration of 1, 5-2 mg/kg/hour), dexketoprofen, trometamol (50 mg, once),
ketamine (0.5 mg/kg, once), magnesium sulfate 20 - 30 mg/kg.

Anesthesia in the early postoperative period in the first group (N=50) was performed
by prescribing an opioid analgesic (10 mg of 1% morphine hydrochloride) every 6 hours.
Anesthesia of patients of the second group (N=46, low-opioid) in the early postoperative
period was provided by nonsteroidal anti-inflammatory drugs - dexketoprofen trometamol,
IV 50 mg every 6-8 hours for 2 days, paracetamol 1 g-2-4 times a day, and prolonged
infusion of I'V lidocaine for the first two hours p/o period 1.5-2 mg/kg/h.

At the second stage of the study, a comparative analysis of the functions of systemic
hemodynamics was performed, the dynamics of biochemical indicators of stress and
cardiospecific enzymes at all stages of anesthesia were compared. Also, the influence of the
type of anesthesia on postoperative rehabilitation in patients of the first group (N=50), who
underwent anesthesia with the use of a combination of sevoflurane, propofol, fentanyl and
the second group (N=46), was evaluated using IV lidocaine, ketamine, dexketoprofen,
trometamol and magnesium.

During the studies, it was found that patients in both groups at the stage of induction
of anesthesia showed a significant decrease in heart rate relative to baseline levels by
26.5+4.2% (p=0.001) and 16.9+2.4% 0.001), respectively, without a significant difference
between groups (p=0.207). At the same time, already at the stage of intubation we observed
a significant increase in heart rate compared to the stage of induction in patients of the first
group by 29.6+2.9% (p=0.001), while in the second group there was only a tendency to
increase (p=0.703). In patients of the first group, heart rate values were significantly higher

by 16.3+£1.8% (p=0.004) compared with patients in the second group.



Subsequently, at the stage of anesthesia maintenance, patients of the first group
showed a significant decrease in heart rate compared to the stage of intubation by 21.9+2.3%
(p=0.001) and 25.6+4.1% compared to baseline (p=0.001). However, the value of heart rate
at the stage of anesthesia maintenance in patients of the second group did not differ
significantly from the stage of intubation (p=0.545).

Thus, changes in heart rate in patients of the first group were characterized by a

significant amplitude of dynamics, while in patients of the second group the average values
of heart rate were relatively at the same level throughout the anesthesia.
Analyzing the dynamics of APmean, we obtained similar results. Thus, at the induction
stage, we observed a significant decrease in APmean among both patients of the first and
second groups by 32.44+2.8% (p=0.009) and 8.0+0.7% (p=0.008), respectively, compared to
baseline.

Later at the stage of intubation, there was a significant increase by 25.9+£2.7%
(p=0.009) among patients of the first group and found only its tendency to increase by
7.9£0.8% (p=0.016) among patients of the second group in comparison with the stage of
induction. At the same time, the value of APmean in both groups of the study did not differ
significantly from baseline (p=0.641 and p=0.710, respectively).

With regard to the dynamics of APmean at the stage of maintaining anesthesia,
patients in the first group showed a significant decrease in this indicator by 27.5 + 3.2%
(p=0.001), while in patients of the second group there was only a tendency to decrease by
5.240.4% (p=0.099) compared to baseline. Patients of the first group at the stage of
anesthesia maintenance also showed a significant decrease in APmean compared to the
previous stage by 20.6+0.9% (p=0.011), while patients of the second group only tended to
decrease (p=0.501).

Thus, changes in APmean in patients of the first group during anesthesia were
characterized by a significant decrease in the stages of induction, maintenance and reduction
of the sternum, while in patients of the second group APmean was relatively at the same
level throughout anesthesia and differed significantly from baseline only on the stage of

induction into anesthesia.



Also, it was found that in patients of the first group, the dynamics of PPI was detected
with an increase in the stage of induction by 85.7+3.8% (p=0.001, Group 1) and 114.3+5.2%
(p=0.001, Group 2), the maximum values of PPI increase were recorded at the stage of
anesthesia maintenance by 128.6+7.4% (p=0.001, Group 1) and 200.0+11.6% (p=0.001,
Group 2), a significant decrease at the stage of sternum flattening by 66.8+4.4%;
subsequently at the stage of intubation, both in the first and in the second group, no
significant difference compared to the stage of induction was observed (p=0.962 and
p=0.737, respectively).

Thus, in both groups of the study there was a similar dynamic of PPI with increasing

at the stage of induction, maintaining the same level at the stage of intubation, reaching
maximum values at the stage of maintaining anesthesia and a significant decrease at the
stage of sternum flattening, which also confirmed the safety of the technique.
Analysis of changes in the level of BIS - monitoring (p>0.05) showed that at all stages of
anesthesia in comparison with previous values and between study groups was not observed,
which indicated the proper effectiveness of the sedative component of multimodal low-
opioid anesthesia.

A comparative analysis showed that the second group of patients with low-opioid
anesthesia was characterized by 33.3+1.4% (p=0.0002) significantly lower lactate levels at
the end of the operation compared with the use of routine doses of fentanyl.

Also, it was determined that the use of low-opioid anesthesia was accompanied by
20.5% (p=0.0005) significantly lower glucose levels at the end of the operation compared
with the use of routine doses of fentanyl.

The results of cortisol levels immediately after surgery in patients of the second group
(low-opioid) were significantly lower by 48.4+2.4% (p=0.000001) compared with the first
group.

As a result of the conducted researches, it was established that in patients of the first
group tracheal extubation was performed significantly later in comparison with patients of
the second group for 352+2.12 minutes (from 298 to 502 minutes), against 205+5.3 minutes
(from 198 to 224), p=0.0001).



Also, patients of the first group had a significantly longer period of stay in the ICU
compared with patients of the second group was 4+0.01 days (from 3 to 10), against 2+0.2
days (from 2 to 3), p=0.0001.

As a result of the assessment of postoperative rehabilitation indicators in patients of
the second group was significantly lower score on the Numeric rating scale for pain
compared to the first group after 24 hours p/o — 3.0 points (from 2.0 to 3.0) against 3.0 (from
3.0 to 5.0 points), p=0.035, and after 36 hours—2.5 points (from 1.0 to 3.0) against 3.0 points
(from 2.0 to 4.0 points), p=0.041.

Thus, it was determined that the results of postoperative comfort in patients of the
second group were significantly lower score on the Comfort Behavior Scale compared with
patients in the first group after 6-8 hours - 16.0 (from 12.0 to 19.0) against 17.5 points (from
16.0 to 19.0), p=0.03, in the morning after 24 hours p/o —15.0 points (from 13.0 to 19.0),
against 15.5 points ( from 14.0 to 18.0), p=0.001, and in the evening after 36 hours p/o —
15.0 (from 13.0 to 19.0), against 17.0 points (from 14.0 to 18.0), p=0023.

Thus, the analysis of the effectiveness of the studied methods of anesthesia for p/o
rehabilitation and p/o analgesic effect, demonstrated the advantages of low-opioid
anesthesia, compared with anesthesia with routine doses of opioid analgesics.

The study allowed to develop an effective method of multimodal low-opioid
anesthesia, to propose new approaches to anesthesia in patients with coronary heart disease,
who underwent CABG with ABC, which reduces the level of complications in this cohort
of patients from 65.2% to 18.3% and allows successfully operate on patients with high-risk
ischemic heart disease.

At the time of our first publication in the field of cardiac surgical anesthesiology, there
were no known studies, reports and patents for the use of this technique, therefore, a patent
of Ukraine for an invention and 2 patents of Ukraine for a utility model were obtained.

Keywords: Anesthesia, general anesthesia, lidocaine, multimodal low — opioid,

coronary artery bypass grafting.
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