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Paorwowun J1.0. Ilpoghinaxmuxa xoenimusHux posnadié npu onepayisx 3i
wmyyHum Kposoobicom. — KBamidikariiitna po6ora Ha IpaBax pyKOIHUCY.

Huceprartiist Ha 3100yTTS HAYKOBOTO CTYIEHs JokTopa dinocodii B ramysi
3HaHb 22 OxopoHa 3J0pOB’s 3a cremiaibHicTI0O 222 Menununa (HaykoBa
CIICII1aJIbHICTh «AHECTE310JI0TisI Ta 1HTEHCUBHA Teparis»). — HamioHansHuM
yHIBepcUTET oxopoHu 3a0poB's imeHi I1. JI. lllynuka MiHicTepcTBa OXOpOHHU
3n0poB’s Ykpainu, Kuis, 2021.

Huceprauiiine  OOCHIJKEHHS  NPUCBIYEHE  BHUBYEHHIO  PaHHIX
nicasonepaniiHux YCKJIQJHEHb, 10 BUHHUKAIOTh npu BUKOHAHHI
aopTrokopoHapHoro myHTyBaHHs (AKIIl) B yMoBax IMITYy4HOro KpOBOOOITYy
(IIK).

VY nocnimxenns Beinuin 110 kapaioxipypridHUX MaIi€HTIB, sIKI MPOXOUITH
nikyBanHa B KY «Opeckka obnacHa kiiHIYHA jdikapHs» Ta Y «lHCTHUTYT cepiis
MO3 VYkpaian» 3 2017 p. mo 2019 p. Bcim narientam npoBoauiacs omneparist
aopTokopoHapHoro myHTyBaHHsS B ymoBax IIK. KputepisiMmu BKIIIOUYEHHS B
JTOCJIJIPKEHHS Oy

* Bik 40-65 pokiB (52,6+1,2);

* 3araJIbHHH 3aJI0BUILHMI cTaH — 3a mKainor EUroSCORE Il menm 5 6aimis;

* ppakuis Bukuay jaiBoro nutyHouka (OB JIL) > 40%;

* pynkuionanpuauii kinac IXC 3 - 4,

* KUTBKICTh aHacTomo3iB 3 — 5 (3,7+0,1).

3 METOI0 aJeKBATHOI OIIHKKA CTYIEHsS MICIIonepariiHoi KOTHITUBHOI
muchyHKIIT ¥ BUKIIOUEHHS BIUIMBY Ba)XKKOTO JOOIEPAI[IHHOTO CTaHy MAIllEHTIB,
SKAW MIT OW HEraTMBHO BIUIMHYTH Ha OIIHKY e(EeKTUBHOCTI [ii pi3HHUX
JOCJIJDKYBAaHUX METOJUK, OyiH chopMysIbOBaHI HACTYITHI KpHUTEPii BUKIIFOUCHHS
MMAII€HTIB 3 JOCIIKEHHS:

* onepaiiii Ha Bigkpuromy cepiti abo AKII 3 IIK B anamHue3i;

* XIpYpriuHi BTpy4YaHHS 13 3araJIbHOI0 aHECTE31E€I0 MPOTITrOM NOMEepeHIX 2-X

POKiB;



* roctpa cepiieBa HepoctatHicts (I'CH) -1l cTrynens;

* mykpoBuit aiader (LI/]) y craaii nexommencartii;

* BO)KK1 CyITyTHI COMaTUYHI 3aXBOPIOBAHHS,

* cTeHO3U B 0oOJyacTi Oidypkarlii 3araibHOi COHHOI 200 BHYTPIIIHBOI COHHOT
aprepii 6utbIe 40% abo omepailii Ha KAPOTUIHOL apTeEPIT;

* HEBpPOJIOTIYHI 3axXBOPIOBAHHA B aHaMHeE3l, BKJIIOYAIOYH 1HCYJBT,
JIEKOMIIEHCOBAHY 1epeOpOBACKYIISIPHY XBOpPOOY (IUCIUPKYIATOPHY
ennedanomnarito III crymnens) 1 1emMeHII1o;

* MpUiOM TICUXOTPONHHUX IMpemnapaTiB abo TMCHUXIYHI 3aXBOPIOBaHHS,
BKJIIOYAIOUM HAPKOMAHIIO 1 aJIKOTOJI13M;

* BUpaxkeHui gediut 30py abo ciayxy.

Bci mamientu Oynu paHIoOMi30BaHO PO3JUICHI HAa TPH AOCTIAHI TPYIH:
KOHTPOJIbHY 1 JB1 OCHOBHI. Y TAaIli€HTIB KOHTPOJbHOI Tpynu (n=34) He
BUKOPUCTOBYBAJIUCS JOMATKOBI METOJMKHM 1 TEpaneBTUYHI CTpaTerii s
MiHIMI3aIlii edekTiB MikpoeMOoizaiii, KpiM PyTHUHHUX METOAIB MPUUHSITHUX
IpU aHeCTe310J0TiYHOMYy 3a0e3rneueHHl nomiOHux omnepanid. [lamientam |
nocnigHoi rpynu (n=38) Ha erami 3irpiBanus 1 Buxony 13 K 3acrocoByBanacs
METOJIMKa, fAKa mependavana BBEASHHS BOPoOIOBXK 15 - 20 XB. Ba3ogUISITATOPY
(HiTpormiuepuHy) B A031 5 MKI/KI/XB. Ha TJa1 HIJBUIIEHOI MPOAYKTUBHOCTI
arapaTry IITy4HOro KpoBooOiry — o00’emHa mBHUIKICTh nepdysii (OIIID) =
120% - 130% ta CAT 40 - 60 mm. pt. ct. [lamiearam Il mochiguoi rpymum
(n=38) Takoxx Ha erami 3irpiBaHHs 1 Buxony i3 LK, Bopogosx 15 - 20 xB.,
3aCTOCOBYyBaJlacsi METOAMKA, sKa mepefdadana BBEICHHS Ba3oINpPecopy
(mopanpenaniny) B 1031 0,04-0,10 Mxr/kr/xB no mocsraeHHs miaboBoro CAT
100-110 mMM. pT. cT. Ha TJI1 HOPMaJBHOI MPOAYKTHBHOCTI amapaTry HITYYHOTO
KpoB00Oiry 13 006’ eMHOI0 mBHUAKICTIO nepdy3ii (OLIIT) = 100%.

VY BciX XBOpUX MiJ Yac BTPYYaHHS CIIOCTEPITaMCs eMi30u TPYHOBUX
MmikpoemOoiynux curHaiie (MEC=5 (3; 6) npu ekctpemymax Big 2 go 12
curHaiiB mpotrsrom 1-5 cek. (MEC=3 (2; 4) c). YTBOopeHHS MiKpoeMOOIIiB

BIAOYBaJIOCS MMiJ Yac MaHINMyJALIN Ha aopTl: KaHIOJSLIi, HAKJIAJaHHS Ta 3HATTS
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3aruckadiB, a y 12 (8,0%) xBopux mpotsrom Bceoro nepiony LK ¢ikcyBanacs
3HAaYHA KUTBKICTh MIKPOEMOOJIIYHUX CUTHAJIIB.

[Io 3akiHUYEHHIO OCHOBHOTO €Tally oOrmeparli, BIJHOBICHHIO CEpIIEBOi
JISIIBHOCTI 1 JIOCATHEHHIO HOPMOTEpMIi, criocTepiraiacs cradimizamis JHIHHOT
MIBUAKOCTI KPOBOTOKY Y cepeaHbo-mMo3KoBii aptepii (CMA) 1 mporpecuBHe ii
30utbieHHss 10 68,1 £ 2,2 cm/cek., 110 NEPEBUINYBAJIO TMOIMEPE/IHI 3HAYCHHS B
cepenHbomy Ha 29,8 + 2,1%, a BuxijgHi moka3sHuku - Ha 14,1 = 2,5%. HezanexHo
BiJl cr1oco0y MpO(UIAKTUKN YTBOPEHHS MIKPOEMOOJIiB, MIKpOeMOOJIIYH1 CUTHAJIA B
IOPOEKIl CEepelHbOI MO3KOBOi apTepii PEeecTpyBAIUCACS Y BCIX OOCTEXEHUX
nalieHTiB, B cepeanbomy 742,9+5,6 MEC/oneparito a6o 5,2+0,7 MEC/xB. (nns
eTary MTYYHOTI'0 KPOBOOOITY).

VY KOHTpONBHIN Tpymi B cepenHboMy peectpyBasioch 753,418,0 MEC 3a
omnepauito, y xBopux I rpynu — 735,6£10,6 MEC, a y xBopux Il rpynu 741,1+10,0
MEC. Onucani BigMiHHOCTI He Oyiu ctatucTuaHo 3HauyuMu (W=0,96, p=0,22).

Heiiporcuxonoriuae TeCTyBaHHS MAaIIEHTIB BCIX TPYN MPOBOIUIOCA TIEpeN
oreparli€ro (TMepmuil TeHb HAIXOKEHHS) Ta y MICJSONeparlifHoMy Mepiol Ha
I’SITy - cboMYy J100y micisg omneparii. Ha MOMEHT mpoBeneHHs] TeCTyBaHHS BILIUB
CENYIOUMX Ta HAPKOTHUYHUX IIpenapariB BUKIOYABCA. TE€CTyBaHHS BKIIFOYAIIO
OaTapero TeCTiB:

- MiHi-OIUTYBaJILHUK KorHiTUBHOTrO ctatycy (MMSE);

- MOHpeaJibcbka KorHiTuBHa 1kaina (MoCA);

- tabmuui Hynere (LLynsTe);

- tecT Jlypis (JIypis);

- TecT mudpyBanHs (UbpyBaHH);

- GroovedPegboard test (GPB) — tect cipuTHOCTI pyK 1 GiMaHyaJlbHOT
KOOpAMHAITIT;

- TrailMakingTest (TMT) — TecT «IpoKIaaHHs HUIIXY».

[Ipu cmiBcTaBieHHI BHUXIOHUX (mepenonepaliiHux) mnapaMmeTpiB  3a
HEUPOIICUXOJIOTTYHUMH TecTaMu Oylla BCTAHOBJIEHA BIJICYTHICTh CYTTEBUX

BIIMIHHOCTEH y c)OPMOBAHUX KJIIHIYHUX rpynax. Ta BIAMOBIIHO 10 Pe3yJbTaTIB



4

IBOr0 MCUX0(]i310JOrTYHOTO JOCHIKEHHS, MiJl Yac rocIiTaii3amii MalleHTiB 0
CTaIlioHapy, OUTHIIICTh 3 HUX MaJid O3HAKU MOMIPHOTO KOTHITHBHOTO Je(IilUTy 3a
nannmu ka1 MOCA ta MMSE. [lpu upomy 3a 1aHUMU IIUX K€ IIKaJl BUKOHAHHS
OTEPAaTUBHOI'O BTPYYAHHS MPU3BOAMIIO 10 HOTO MOTJIHOIEHHS.

Kinbkicte MEC y BciX KIIHIYHMX Tpynax € CHIBCTaBHOI, IO MOXeE
MOSICHIOBATUCS MOJIIOHICTIO YMOB iX yTBOpeHHs. Haibunbm cyTTeBi KOpemsiiiHi
3BSA3KHM CIIOCTepiraiuch MDK KuibKicTo MEC Ta TmoKka3HMKaMu 3HWKEHHS
KOTHITUBHOT'O TIOTEHIIIA]Ty TOPIBHSAHO 3 Joonepaiiiaum nepiogaom (s A MoCA —
rs=0,74-0,85, ATMT 0,82-0,91, AGBP 0,85-0,92, A Tecty 3 xoxyBanusm 0,86-
0,88, A tecty Ulynere 0,77-0,87, A tecty Jlypii 0,92-0,94.

V¥ 1 rpyni (3acTocyBaHHs BazoawisaTaTopa HiTporiiuepuny) AMoCA ckiana
-2.79+0,26 6ani, ATMT 6.8+0.6 6anis, AMMSE -2.14+0.2 6anis, AGPB 22.2+2.1
6ami, Allludpp -3.3+0.2 6ame, Alllynsre 14.4 £0.7, AJlypis -10.2+0.7, mo Ha
15-20% wmenmie HiX y KOHTpoubHIM rpymi (P<0,05). Takum yuHOM, 3aCTOCYBaHHS
Ba30JWIISITOTOPA HITPOIIIIIEPUHY CIPABISIO TMPOTEKTUBHY [II0 IMOJ0 PHUHKY
BUHUKHEHHS KOTHITUBHOI TUCHYHKINT Yy paHHBOMY TIC/IsS0NepaIiiitHOMY Mepioi.

VY 1I rpymi (3acTocyBaHHSI Ba3oIpecopa HOpaApeHaliny) HalOUIbII 3HAYYIIi
3B’sI3KM crioctepiraaucs Mixk kibkicTio MEC Ta mokasaukamu MOCA (r=-0,50),
MMSE (r=-0,56), GPB (r=0,62), tecris lllyabte (r=0,44) Ta Jlypis (r=-0,46), ane
nuHamika 3MiH Oyna ripmoro (p<0,05): AMoCA cknana -3.6+0,3 6amis, ATMT
10.5+0.6 6aniB, AMMSE -2.2+0.3 6ani, AGPB 30.0+2.4 6anis, AllludppyBanus -
4.5+0.3 6aniB, Alllyasre 15.9 +£0.9, AJlypis -10.3+0.8.

BusineHo, mo HaOUTIIUN PU3UK KOTHITHBHOI MUCHYHKINI B PaHHROMY
nicisionepaniiinoMmy niepiofi npu npoeaeHH AKII B ymoBax LK Bunukae npu
kutbkocTi MEC 6inbmr 750. Onnak npu 3HauHiil kiibkocti MEC (>750) pusuk
BunukHeHHs: [IOK]J| e BaBiui Oumemum  (BII=1,9 (A195% 1,5-3,1) npu
3aCTOCYBaHHI HOPQJAPCHANIIHY aHDK MPU 3aCTOCYBaHHI HITpOTJiNepuHy. ToOTO
NPOTEKTUBHUM €(EKT HITPOraiuepruHy OyB BJBIUI BUILINA HI)K HOpaJpEHATIHY.

TakuM 4YHMHOM, BUPAXKEHICTb MATOJIOTIYHMX 3MIH y BHIJISAl 3HUOKEHHS

MHECTUYHMX (YHKIIA Ta I1HIIUX MNPOSBIB MICISONEpAlIMHUX KOTHITUBHHUX
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nopywenb (ITOKII) minkom 3anexano BiA KUIBKOCTI HMOBITPSIHUX MIKPOEMOOJTIB,
mo yrBoproBanuck mifg yac K.

[Ipu mopiBHAHHI €(PEKTUBHOCTI PI3HUX MIAXOAIB JO 3MCHIICHHS
HEraTHUBHOTO BIUIMBY MiKpoeMOoui3allli HaMU BCTAHOBJIEHO, IO 3aCTOCYBAaHHA Y
SAKOCT1 TIepUEePUIHOr0 HITPOIMIEPUHY M03BOJsI0 3HU3UTH YacToty [IOK]] Ha =
15%, Ta HE3HAYHO MPHU 3aCTOCYBAHHI HOPAPEHAIHY.

[IpoBeneHHs JOCHIKEHb 3 BUSIBICHHS TMICISONEpPAlIMHUX KOTHITUBHUX
muchynkuin (ITOKJ), mo Bunukarots npu AKII 3 K, no3zsonuio po3podutu
METOAMKY iX MPOQIIAKTUKH, 3alpPOIMOHYBAaTH HOBI MIAXOAW LIOAO IMPOBEIECHHS
AHECTE310JI0TTYHOr0 3a0ECHEUEHHs, Ta 3HU3UTH YacTOTy MicisonepamiitHiux
KOTHITUBHMX MOPYILIEHb Y JaHOI Kareropii.

Kniouogi cnosa: aopTokOopoHapHE IIYHTYBaHHS, IITYYHHH KpOBOOOIT,
aHecTte3is, MikpoeMOomizalis I1epeOpalbHOr0 KPOBOTOKY, IMiCasONepaIiii
KOTHITUBHI TUC(PYHKIT, iHTpaomnepalliiina npodigakTuka HaCcIiIKiB MOBITPSHOT

eMOoJTii.



ANNOTATION

Radyushin D.O. Prevention of cognitive disorders in operations with
artificial circulation.—Qualification work on the rights of the manuscript.

The dissertation for the degree of Doctor of Philosophy in the field of study
22 Healthcare by Program Subject Area 222 Medicine (specialty «Anaesthesiology
and Intensive Therapy»). — Shupyk National Healthcare University Of Ukraine of
the Ministry of Health of Ukraine, Kyiv, 2021.

The dissertation research is devoted to the study of early postoperative
complications arising during coronary artery bypass grafting (CABG) in the
conditions of artificial blood circulation (ABC).

The study included 110 cardiac surgery patients who were treated at ClI
"Odessa Regional Clinical Hospital" and SI "Heart Institute of the Ministry of
Health of Ukraine” from 2017 to 2019. All patients underwent coronary artery
bypass graft surgery in SC. Criteria for inclusion in the study were:

* age 40-65 years (52.6+1.2);

* overall satisfactory condition - on the EuroSCORE Il scale less than 5
points;

* left ventricular ejection fraction (LV EF)> 40%;

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

» number of anastomoses 3 — 5 (3,7£0,1).

In order to adequately assess the degree of postoperative cognitive
dysfunction and to exclude the impact of severe preoperative condition of patients,
which could negatively affect the assessment of the effectiveness of the following
forms of action of various actions.

* open heart surgery or history of CABG;

« surgical interventions with general anesthesia during the previous 2 years;

* acute heart failure II-111 degree;

« diabetes mellitus 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 (grade I11 dyscirculatory encephalopathy) and dementia;

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

* severe visual or hearing loss.

All patients were randomly divided into three conditional groups: control
and two main. Patients in the control group (n = 34) did not use additional
techniques and therapeutic strategies to minimize the effects of microembolization
in addition to routine methods adopted in the anesthesia of such operations.
Patients of | experimental group (n = 38), at the stage of warming and exit from the
ABC used a technique that provided for the introduction, for 15 - 20 minutes, a
vasodilator (nitroglycerin) at a dose of 5 pg / kg / min. against the background of
high productivity of the artificial circulatory system (ACS) — volumetric perfusion
rate (VPR) = 120% - 130% and mean arterial pressure 40 — 60 mm Hg. Patients of
experimental group Il (n = 38) also at the stage of warming up and leaving the
ABC, for 15 - 20 minutes, used a technique that involved the introduction of a
vasopressor (norepinephrine) at a dose of 0.04-0.1 ug / kg / min. to achieve the
target perfusion pressure of 100 - 110 mm Hg against the background of normal
productivity of the ACS with VFR = 100%.

Episodes of group microembolism were observed in all patients during the
intervention (MES =5 (3; 6) at extremes from 2 to 12 signals within 1-5 sec. (MES
= 3 (2; 4) s). ME formation occurred during cannulation. or at the time of
application and removal of aortic clamps, and in 12 (8.0%) patients a significant
number of microembolic signals were recorded during the entire period of ABC.

After the main stage of the operation, recovery of cardiac activity and
achieving normothermy, there was a stabilization of the linear blood flow velocity

in the middle cerebral artery (MCA) and its progressive increase to 68.1 + 2.2
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cm/sec Which exceeded the previous average values by 29.8 + 2.1%, and the initial
indicators - by 14.1 + 2.5%. Regardless of the method of prevention of
microembolism, microembolic signals in the projection of the middle cerebral
artery were recorded in all examined patients, on average 743.0+5.6 MES /
operation or 5.2+0.7 MES / min. (for the stage of artificial circulation).

In the control group, an average of 753.4£8.0 MES per operation was
determined, in group | - 735.6+10.6 MES, and in group II 741.1 + 10.0 MES, the
described differences were not statistically significant (W = 0.96, p = 0.22).

Neuropsychological testing of patients of all groups was performed before
surgery (first day of admission) and in the postoperative period on the fifth —
seventh day after surgery. At the time of testing, the effects of sedatives and drugs
were excluded. Testing included a battery of tests:

Mini Mental State Examination (MMSE);

- Montreal cognitive scale (MoCA);

- Schulte test (Schulte);

- Luria test (Luria);

- Coding test (Coding);

- GroovedPegboard test (GPB) — test of dexterity and bimanual
coordination;

- TrailMakingTest (TMT) — “paving” test.

When comparing the initial (preoperative) parameters by neuropsychological
tests, the absence of significant differences in the formed clinical groups was
established. And according to the results of psychophysiological research, when
patients were admitted to the hospital, most of them had signs of moderate
cognitive deficit according to the MOCA and MMSE scales. Thus according to the
same scales performance of an operative measure led to deepening of cognitive
deficit.

The number of MES in all clinical groups is comparable, which may be

explained by the similarity of the conditions of their formation. The most
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significant correlations were observed between the number of MES and indicators
of cognitive decline compared to the preoperative period (for AMOCA — r:=0,74-
0,85, ATMT 0,82-0,91, AGPB 0,85-0,92, A test with coding 0,86-0,88, A Schulte
test 0,77-0,87, A Luria test 0,92-0,94).

In group | (use of a nitroglycerine vasodilator) AMOCA was -2,79+0,26
points, ATMT 6,8+0,6 points, AMMSE -2,1+0,2 points, AGPB 22,24+2,1 points,
ACode -3,3+0,2 points, ASchulte 14,4+0,7, ALuria -10,2+0,7, which is 15-20%
less than in the control group (p <0.05). Thus, the use of vasodilators apparently
had a protective effect on the risk of cognitive dysfunction in the early
postoperative period.

In group Il (norepinephrine vasopressor use) the most significant
correlations were observed between the number of MES and indicators: MOCA (r
= -0.50), MMSE (r = -0.56), GPB (r = 0.62), Schulte methods (r = 0.44) and Luria
r = -0.46), but the dynamics of change was worse (p <0.05): AMOCA was -3.6+0.3
points, ATMT 10.5+0.6 points, AMMSE -2.2+0.3 points, AGPB 30.0+2.4 points,
ACode -4.5+0,3 points, ASchulte 15.94+0.9, ALuria -10.3+0.8.

It was found that the greatest risk of cognitive dysfunction in the early
postoperative period during CABG in AC occurs when the number of MES more
than 750. However, with a significant number of MES (>750) the risk of POCD is
twice as high (HS = 1.9 (CI95% 1.5-3.1) with norepinephrine than with
nitroglycerin.That is, the protective effect of nitroglycerin in these patients was
twice as high as norepinephrine.

Thus, the severity of pathological changes in the form of decreased mnestic
functions and other manifestations of postoperative cognitive disorders (POCD)
depends entirely on the number of air emboli formed during AC.

When comparing the effectiveness of different approaches to reduce the
negative impact of microembolization, we found that the use of nitroglycerin as a
peripheral vasodilator can reduce the frequency of POCD by 15%, and when using
a vasopressor norepinephrine - insignificantly.

Conducting research to detect postoperative cognitive disorders that occur
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in CABG with AC, allowed to develop methods for their prevention, propose
new approaches to anesthesia, and reduce the frequency of postoperative
cognitive impairment in this category.

Key words: coronary artery bypass grafting, artificial circulation, anesthesia,
microembolization of cerebral blood flow, postoperative cognitive dysfunction,

intraoperative prevention of air embolism.
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