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KonecuukoB B.I'. Ocobrusocmi anecmesionoziunozo 3abesnevents nayicHmis
3 CYNYymHbON  ApmMepIialbHOI0  2INEPMEH3IEI0  Npu  BUKOHAHHI  onepayil
AOPMOKOPOHAPHO20 — WIYHMYBAHHA 8  YMOBAX  WMYYHO20  KpoBoobiey. —

Kgsamidikaiiitna podoTa Ha rpaBax pyKOIUCY.

Hucepramiss Ha 3700yTTS HAyKOBOTO CTyMHeHs MoKTopa (imocodii B ramysi
3HaHb 22 OxopoHa 3J0poB“s 3a cnemiaigpHIicTIO 222 MenumnuHa (HaykoBa
CHEIabHICTh «AHECTE310JIOTiSI Ta IHTEHCHMBHA Tepamisi»). — HarioHaibHMiA
YHIBEpCUTET OXOpoHW 310poB'ss Ykpainu imeni II. JI. Ilynuka MiHicTepcTBa
OXOPOHM 370poB’st Ykpainu, Kuis, 2021.

JucepraiiiiiHe JOCIIIKEHHS MPUCBSYEHE BHUBUYEHHIO BIUIMBY PI3HOMAaHITHHX
CXEM aHEeCTE310JIOTTYHOr0 3a0€3MEUYEHHs Ha MOKAa3HUKH IeMOJWHAaMIKH, MO3KOBOI'O
KPOBOTOKY Ta IlepeOpaibHOi OKCHUreHalli Npy BUKOHAHHI AOPTOKOPOHAPHOTO
myHTtyBaHHd (AKII) B ymoBax mryuHoro kpoBooOiry (LK) y mnamieHTtiB 3
aprtepianbpHOIO Tineprensieto (Al) Ta aHanizy iX 3B'SI3Ky 3 paHHIMU HEBPOJIOTTUHUMHU
nicasonepaliitHUMK YCKIIaTHEHHSIMH.

VY nocnimxenns BBidnum 280 kapaioXipypriyHUX MAIE€HTIB, SIKI MTPOXOIUITU
mikyBanus B JY «lactutyr cepus MO3 Vikpainu» 3 2017 p. mo 2019 p. Bceim
nauieHtaM nposoauiacs onepauis AKII B ymoBax K. Kpurepismu BKIIOUEHHS B
JOCITIKCHHS OYJIn:

* Bik 60-75 pokiB

* 3araJIbHUI cTaH B Mexax 3 - 5 0axniB 3a mkainoro EuroSCORE I1;

* HasiBHICTh AT’

* ppakuisg BukuAy JiBoro nuryHouka (OB JIII) > 40,0%;

* pyHKITIOHATBHU K1ac imemiyHoi xBopoou cepiis (IXC) 3-4;

* KUJTbKICTh aHACTOMO31B 2-3.

3 MeToI aJIeKBAaTHOI OLIHKK CTYNEHs MICISO0NepaliiHoi KOTHITUBHOI
TUCYHKIT i BUKITIOYEHHS BIUIMBY BaXKKOTO JIOOTEPAIliITHOIO CTaHy Malll€HTIB, IKUN

MIT OM HEraTMBHO BIUIMHYTHM Ha OI[IHKY €(EKTHUBHOCTI il PI3HUX AOCIIHKYBAHHUX



cxeM aHectesii, Oynu cQopMyIbOBaHI HACTYIHI KPUTEpli BUKIIOUYCHHS MALI€HTIB 3
JTOCITIIKEHHS:

* onepairii Ha BijkpuTomy cepii ado AKII 3 IIIK B anamHest;

* XipypriuHi BTPy4aHHS 13 3arajJbHOI0 aHECTE31€I0 MPOTATOM MOMEPenHIX 2-X
POKiB;

* roctpa cepuena HegoctatHicTh (I'CH) II-1II crynens;

* mykpoBuii giadet (LI/]) y cTazaii nexkommneHcarii;

* BQXKK1 CYITyTHI COMaTH4H1 3aXBOPIOBAHHS;

* cTeHO3W B oOiacti Oidypkarii 3aragbHOi COHHOI a00 BHYTPINIHBOI COHHOI
aprepii outbIIe 40% abo onepaliii Ha KAPOTUIHOI apTePii;

* HEBpPOJIOTIYHI 3aXBOPIOBAaHHS B aHAMHE3l, BKIIOYAIOYH 1HCYJBT,
JIEKOMIIEHCOBAHY 11epeOpOBACKYJIIIPHY XBOPOOY (AUCIUPKYIATOPHY eHIledanonaTito
III ctynens) 1 neMeHitito;

* MpUiOM TICUXOTPOMHUX TMpernapaTiB abdo TICHXIYHI 3aXBOPIOBAHHS,
BKJIIOYAIOYM HAPKOMAHIIO 1 aJIKOT0JI13M;

* BUpaXeHuu aediut 30py abo cinyxy.

JI71s1 OIIHKK OCOOJIMBOCTEN BIUIMBY aHECTETHKIB HA MOKA3HUKU T€MOJUHAMIKH,
MO3KOBOTO KPOBOTOKY Ta IepeOpalibHOT OKCHUTEHAIlll y TAalll€HTIB 3 apTepiaibHOIO
rinepreHsiero O0yno chopmoBano 2 ocHoBHI rpymnu: 3 (170 oci6) ta 6e3 (110 ocid)
apTeplajgbHOi TinepreH3ii. B cBO uepry, KoXHa 3 TIpyn 3aleXHO BII BHAY
aHECTETHKA, KU BUKOPHCTOBYBABCS IS IHIYKIII Ta MIATPUMKH, TiaWiacs Ha 3
niArpynu: rpyna nponodgoiy (2 — 2,5 Mr/kr) — nepiua Ta yersepra rpyna (62 ta 47
0ci0, BiAMOBIIHO), rpymna TioneHtany (3 — 4 mr/kr) — npyra ta m’sita rpyna (25 ta 18
oci0, BIAMOBIAHO) Ta Trpyma 3 Ko-iHAyKIi€ro ceBodurypanom (6 — 7 006%),
npornodosioM (2 — 2,5Mr/kr) ta JigokaiHoMm (1 MI/kr OOJIOCHO) — TpeTs Ta IIOCTa
rpyna (83 Ta 45 oci0, BignoBigHOo). B ycix rpymax miaTpuMKa aHecTesii
3a0e3nedyBanachk 3a 1onoMoror ceBoduypany 1 — 1,5 06% 3 MIBUAKICTIO TOTOKY 2
JI/XB.

BB aHecTeTHKIB Ha TOKa3HWKHA T€MOJWHAMIKH, IUHAMIKY MO3KOBOTO

KpPOBOTOKY Ta 1epeOpajibHy OKCUT€HAllll0 BHU3HAYadd Yy PIi3HI Teplogu



aHecTe310JI0TIYHOr0 3a0e3MeUeHHs: MiA 4Yac 1HAYKIli, Mg yac 1HTyOamli Ta mnpu
HiATPUMII aHecTe3il.

[Tix gac iHayKIii y BCiX rpynax mnamieHTiB 3 Al' cmoctepiraiocs pi3ke MmaiHHS
MOKAa3HUKIB TEMOJMHAMIKM Ta CepleBoi CKOpOoTIMBOCTI. Tak, y mepmiiid rpyii
BcTraHoBieHe Ha 47,58% (p=0,023) nocroBipue 3umxkeHHs: CAT, y apyriit rpymi — Ha
39,81% (p=0,041) Ta y tperiii rpyni — Ha 47,86% (p=0,022) nopiBHIHO 3 BUXITHUM
piBHeM. 11010 MOKa3HUKIB CKOPOTIMBOI 3aTHOCTI MiOKap/Aa, TO y MEPIIii Ta TPETii
rpyni BctaHoBiieHO nocToBipHe 3HKeHHS Y ta Cl (p<0,05), B Toil yac gk y npyrii
rpyni BHUSBJICHA JIMILIE TEHICHIS 10 X 3HMXKEHHS. TakoX HaMu CrocTepiraiacs
nocroBipHa aenpecist I3IICO y Bcix TppOX rpymax AociikeHHs: Ha 29,26%
(p=0,044), na 25,90% (p=0,047) Ta Ha 32,27% (p=0,038), BiAMOBIIHO, B IOPIBHSIHHI
3 BUXIOHUM piBHeM. B Toii ke yac, cepen rpyn mnauieHTiB 0e3 Al 3MiHM AaHHMX
napaMeTpiB BUSBISUIMCH HEJOCTOBIPHUMH.

VY mnamienTiB 3 Al B OiIBIIOCTI BHUITAJKIB CIOCTEPIrajocss JOCTOBIpHE
3pOCTaHHSl TNapameTpiB T'€MOJUWHAMIKM Ta CEpPLEBOi CKOPOTIMBOCTI IMOPIBHAHO 3
eTaroM 1HJYKIlli: JOCTOBIpHE 3pocTaHHs CAT y Maii€eHTiB Mepioi Tpynu Maibke y
nBa pazu (p=0,025), y namieHTiB apyroi rpynu — Ha 69,44% (p=0,029), y naiieHTiB
tpethoi rpynu — Ha 77,0% (p=0,017), moctoBipre 3poctanHss CI nHa 60,47%
(p=0,023), na 48,10% (p=0,031) ta Ha 41,95% (p=0,038) y nepiuiit, Apyriii Ta TpeTIH
rpynax JOCHIDKEHHs, BIANOBIAHO. Y maunieHTiB 0e3 Al BUSBISAIOCH TakKoX
3pOCTaHHs JaHUX IMapaMeTpiB, OJHAK, B OCHOBHOMY, BOHHM JOCTOBIPHO BiJl 3HAUCHb
Ha eTani IHAYKI1 HE BIAPI3HSIUCE.

Sx y nauientiB 3 Al, Tak 1 y mnamieHTiB 0e3 Al 1OCTOBIpHOI pi3HUII
napamMeTpiB CHCTEMHOI TeMOJWHAMIKM TIOPIBHSHO 3 BHUXIJIHUM pIBHEM HE
cnocrepiranoca. BogHodac cmig BIAMITUTH, WO Yy TMal€HTIB TPEThOi TPYIU
BUSIBISUIOCH AocToBipHe 3HIKeHHS CAT nHa 32,51% (p=0,045), IYPmm #a 42,07%
(p=0,039) ta I3IICO Ha 24,01% (p=0,046) Ta cnocrepiragacs TEHACHIIS 0
3HmkeHHsI YCC nopiBHSIHO 3 BUX1IHUM PIBHEM.

3rifHO 3 OTPUMAHUMHU JIaHUMH, €Tam I1HAYKI[] XapakTEepPU3yBaBCA PI3KUM

NaJIHHAM MO3KOBOTO KPOBOTOKY y BCIX Ipymnax AociipkeHHs. BoaHouac, BapTo



BI3HAYUTH, 1[0 y Tpymax mnamieHTiB 3 Al nmaHi 3MiHM MO3KOBOTO KpPOBOTOKY
BUSIBISUTUCH OUTBIN PI3KUMU, MPUIOMY HAUTIHOII MOPYIIEHHS CIOCTEPIraluch Ipu
MoOHoaHecTe3li mponodonoM. 3okpema, y mepiiid rpymni BcraHoBieHe Ha 51,45%
(p=0,037) mocroBipHE 3HMKEHHSI CHCTOJIIYHOI IMIBUIKOCTI MO3KOBOTO KPOBOTOKY, Y
npyrii rpyni — Ha 45,39% (p=0,041) ta y Tperiit rpyni — Ha 48,65% (p=0,033),
MOPIBHSHO 3 BUX1THUM PIBHEM.

Ha erani inTyOanii y mamieHTiB 3 Al' croctepirajiocsi 3pOCTaHHsI TOKa3HUKIB
HIBUJKOCTI MO3KOBOI'O KpPOBOTOKY, OJHAaK JaHl 3MIHM BHSBJSUIUCH JOCTOBIPHO
HIKYAMH Y BCIX Tpymax IMOPIBHIHO 3 BUXUIHUMH 3HAYCHHSAMH (3HMDKCHHS
CUCTOJIIYHOI IIBUJIKOCTI KpOBOTOKY Ha 35,95% (p=0,038), na 30,32% (p=0,031) ta
Ha 34,66% (p=0,033), BiAMOBIIHO).

Ha eram miarpumku asectesli y mamieHTiB 3 Al' MIBHAKICTH MO3KOBOIO
KPOBOTOKY 3aj]MIlajach JOCTOBIPHO HIDKUOK 3a BHUXIJHI 3HAUEHHS, NPUUOMY
HallHID)KYE 3HMKEHHS IIBHJKOCTI MO3KOBOTO KPOBOTOKY BHSIBISUIOCH IIpU
MOHOaHecTe3ii mpornodosoM (JIOCTOBIpHE 3HIDKEHHS CHCTOJIYHOI IIBHAKOCTI
MO3KoBOro KpoBoTOKY Ha 38,20% (p=0,042), na 30,07% (p=0,049) Ta Ha 34,32%
(p=0,037), BiAMOBIIHO, TOPIBHSIHO 3 BUXITHUMHU 3HAYCHHSIMHU).

[Ipu perpeciiinoMy aHami3zi 3B’s3ky MK ATcp Ta cepeaHbOIO MHIBUIKICTIO
MO3KOBOTO KpoBOTOKY y CMA mij 4ac onepaTUBHOTO BTpy4YaHHS y Haii€eHTiB 3 Al
BUSIBJICHUM JTOCTOBIpHUM cJlaOKoi cuiin Kopessiiiauii 38’130k (r=0,099, p=0,004).
[Ilo crocyerbcst mamieHTiB 06e3 Al, TO mnpu perpeciiHOMy aHami3l HaMu
BCTAHOBJIEHUM JOCTOBIPHUN MOMIPHOI CHJIM KOpensuidHui 3Bsi30k Mk ATcp Ta
CepeIHBbOI0 MBUIKICTIO MO3KOBOTO KpoBOoTOKY (r=0,685, p=0,001)

[Ipu mpoBeneHHS HEUPOTICUXOJIOTIYHUX TECTIB y MAIlE€HTIB MEpIIoi Tpynu
croctepiranocs A0CTOBIpHE 3HMKEeHHS pe3ynbTaTiB MMSE Ttecty 3 28 (28;29) 6anis
1o 26 (14;27) 6aniB (p=0,017), pesynwbratiB FAB-Tecty 3 17 (16;17) 6aniB mo 16
(13;17) 6aniB (p=0,034), pe3ynbTariB TECTy MaJIIOBaHHS roAuHHUKA 3 9 (9;9) Oanis
o 8 (8;9) 6ami (p=0,046) ta pesynbrariB SAGE Ttecty 3 19 (18;20) 6aniB no 18
(16,18) 6amnis (p=0,039).



Hlono mamieHTiB Apyroi Ta TPEeTbOi TPyHmH, TO MH BHUSBUIM JOCTOBIpHE
sHKeHHs juire pe3ynabratiB SAGE Tecty 3 19 (17;20) 6aniB go 18 (16,18) Ganis
(p=0,041) Ta 3 19 (17;20) 6aniB no 18 (17,19) 6anis (p=0.041), BianoBigHO. 3aranom,
y TMAali€HTIB JPYyroi Ta TPEThOi IPpyHmH BUSBISUIACH JOCTOBIPHO HIDKYA YacTOTa
JIEMEHTHUX KOTHITMBHMX MOPYILIEHb B TOPIBHSIHHI 3 Mepuiol rpymnoto: Ha 8,97%
(p=0,018) ta Ha 5,31% (p=0,021), BigOBIAHO.

[IpoBeneHHs AOCHIKEHh 3 BHUBYCHHS BIUIMBY PI3HOMAHITHHX CXEM
aHECTE310JI0TIYHOr0 3a0e3MeYeHHs] Ha MOKA3HUKM TI'eMOJMHAMIKA Ta MO3KOBOIO
kpoBotoky npu BukoHanHi AKII B HIK y mamientiB 3 AI' mo3somuno oOparu
MaKCUMAJIbHO  CIPHUSATIMBY CXEMY aHECTE310JIOTIYHOrOo  3a0e3NedeHHs, sKa
XapakTepu3yBajlacsi HIKYOI0 YaCTOTOO MICISONEpaliiHUX KOTHITUBHUX MOPYILIEHb
y IaHOI KaTeropii.

KirouoBi cjoBa: aoOpTOKOpPOHapHE UIYHTYBAaHHS, IUTYYHUH KpOBOOOIT,
aHecTe3is, apTepiajbHa rinepTeH3isd, MO3KOBUN KPOBOTIK, liepedpaibHa OKCUTeHAIllis,

nicasionepaniiii KOrHITUBHI AUCPYHKITII.
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The dissertation research is devoted to the study of the influence of various
anesthesia schemes on the indicators of hemodynamics, cerebral blood flow and
cerebral oxygenation during coronary artery bypass grafting (CABG) with
cardiopulmonary bypass (CPB) in patients with hypertension and their connection
with early neurological postoperative complications.The study included 280
cardiac surgery patients who were treated at the State Institution "Heart Institute of
the Ministry of Health of Ukraine™ from 2017 to 2019. All patients underwent
CABG surgery with CPB. The criteria for inclusion in the study were:

* age 60-75 years

» general condition within 3 - 5 points on the EuroSCORE Il scale;

* the presence of hypertension

« left ventricular ejection fraction (LV EF)> 40.0%;

« functional class of coronary heart disease (CHD) 3-4;

» number of anastomoses 2-3.

In order to adequately assess the degree of postoperative cognitive
dysfunction and exclude the impact of severe preoperative condition of patients,
which could adversely affect the evaluation of the effectiveness of various studied
anesthesia schemes, the following criteria were excluded from excluding patients
from the study:

* open heart surgery or history of CABG;



» surgery with general anesthesia during the previous 2 years;

* acute heart failure (GOS) II-111 degree;

* diabetes mellitus (DM) in the stage of decompensation;

* severe concomitant somatic diseases;

* stenosis in the bifurcation of the common carotid or internal carotid artery
more than 40% or surgery on the carotid artery;

* history of neurological diseases, including stroke, decompensated
cerebrovascular disease (dyscirculatory encephalopathy grade 111) and dementia;

» taking psychotropic drugs or mental illness, including drug and alcohol
abuse;

* severe visual or hearing loss.

To assess the effects of anesthetics on hemodynamics, cerebral blood flow
and cerebral oxygenation in patients with hypertension, 2 main groups were
formed: with (170 people) and without (110 people) hypertension. In turn, each of
the groups, depending on the type of anesthetic used for induction and support, was
divided into 3 subgroups: propofol group (2 - 2.5 mg / kg) - the first and fourth
group (62 and 47 people, respectively), thiopental group (3 - 4 mg / kg) - the
second and fifth groups (25 and 18 people, respectively) and the group with co-
induction of sevoflurane (6 - 7 vol%), propofol (2 - 2.5 mg / kg) and lidocaine (1
mg / kg bolus) - the third and sixth groups (83 and 45 people, respectively). In all
groups, anesthesia was maintained with sevoflurane 1 - 1.5 vol% at a flow rate of 2
| / min.

The effect of anesthetics on hemodynamic parameters, cerebral blood flow
dynamics and cerebral oxygenation was determined in different periods of
anesthesia: during induction, during intubation and with maintenance of anesthesia.

During induction in all groups of patients with hypertension there was a
sharp decline in hemodynamics and heart rate. Thus, in the first group there was a
significant decrease in MAP by 47.58% (p = 0.023), in the second group - by
39.81% (p = 0.041) and in the third group - by 47.86% (p = 0.022) compared with

the initial level. Regarding the indicators of myocardial contractility, in the first



and third groups there was a significant decrease in SI and CI (p <0.05), while in
the second group there was only a tendency to reduce them. We also observed
significant SVRI depression in all three study groups: 29.26% (p = 0.044), 25.90%
(p =0.047), and 32.27% (p = 0.038), respectively. initial level. At the same time,
among the groups of patients without hypertension, changes in these parameters
were insignificant.

In patients with hypertension in most cases there was a significant increase
in hemodynamic parameters and heart rate compared with the induction stage: a
significant increase in MAP in patients of the first group almost twice (p = 0.025),
in patients of the second group - by 69.44% (p = 0.029), in patients of the third
group - by 77.0% (p = 0.017), a significant increase in ClI by 60.47% (p = 0.023),
by 48.10% (p = 0.031) and by 41.95% p = 0.038) in the first, second and third
groups of the study, respectively. Patients without hypertension also showed an
increase in these parameters, however, in general, they did not differ significantly
from the values at the stage of induction.

In both patients with hypertension and patients without hypertension, no
significant difference in systemic hemodynamic parameters compared to baseline
was observed. At the same time, it should be noted that patients of the third group
showed a significant decrease in MAP by 32.51% (p = 0.045), LVSWI by 42.07%
(p = 0.039) and SVRI by 24.01% (p = 0.046) and there was a trend to lower heart
rate compared to baseline.

According to the data obtained, the induction stage was characterized by a
sharp drop in cerebral blood flow in all study groups. At the same time, it should
be noted that in the groups of patients with hypertension these changes in cerebral
blood flow were more sharp, and the deepest violations were observed during
propofol monoanaesthesia. In particular, in the first group a significant decrease in
systolic velocity of cerebral blood flow was found by 51.45% (p = 0.037), in the
second group - by 45.39% (p = 0.041) and in the third group - by 48.65% (p =
0.033), compared to baseline.



At the stage of intubation in patients with hypertension there was an increase
in cerebral blood flow velocity, but these changes were significantly lower in all
groups compared to baseline values (decrease in systolic blood flow rate by
35.95% (p = 0.038), by 30.32% = 0.031) and 34.66% (p = 0.033), respectively).

At the stage of maintaining anesthesia in patients with hypertension, cerebral
blood flow velocity remained significantly lower than baseline, and the lowest
decrease in cerebral blood flow velocity was found with propofol monoanaesthesia
(significant decrease in cerebral systolic blood flow rate by 38.20% (p = 0.042),
30.07 % (p = 0.049) and 34.32% (p = 0.037), respectively, compared to baseline).

Regression analysis of the relationship between MAP and mean cerebral
blood flow velocity in MCA during surgery in patients with hypertension revealed
a significant weak correlation (r = 0.099, p = 0.004). With regard to patients
without hypertension, the regression analysis we found a significant moderate
correlation between MAP and the average rate of cerebral blood flow (r = 0.685, p
=0.001)

When conducting neuropsychological tests in patients of the first group there
was a significant decrease in MMSE test results from 28 (28; 29) points to 26 (14;
27) points (p = 0.017), FAB test results from 17 (16; 17) points to 16 (13; 17)
points (p = 0.034), clock drawing test results from 9 (9; 9) points to 8 (8; 9) points
(p = 0.046) and SAGE test results from 19 (18; 20) points to 18 (16.18) points (p =
0.039).

For patients of the second and third groups, we found a significant decrease
only in the SAGE test results from 19 (17; 20) points to 18 (16.18) points (p =
0.041) and from 19 (17; 20) points to 18 (17) , 19) points (p = 0.041), respectively.
In general, patients in the second and third groups had a significantly lower
frequency of dementia cognitive impairments compared to the first group: 8.97%
(p =0.018) and 5.31% (p = 0.021), respectively.

The study of the influence of various schemes of anesthesia on
hemodynamics and cerebral blood flow during CABG in patients with

hypertension allowed to choose the most favorable scheme of anesthesia, which



was characterized by a lower frequency of postoperative cognitive impairment in
this category.

Key words: coronary artery bypass grafting, cardiopulmonary bypass,
anesthesia, hypertension, cerebral blood flow, cerebral oxygenation, postoperative
cognitive dysfunction.
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