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3aiiuenko C.II. Omnrumizaiis aHeECTE310JOTIYHOro  3a0e3leUeHHs
JIaTapOCKOIYHOI TicTepekToMii. — KBamiikamiiina HaykoBa mparlsi Ha IpaBax
PYKOTIHUCY.

Huceprariist Ha 3700yTTS CTYIEeHS jJokTopa (inmocodii B ramysi 3HaHb
22 OxopoHa 370pOB’s 3a choemiaibHIicTIO 222 Meaunuba (cnerianizaris
«AHecTe3i0oriss Ta IHTEHCHMBHA Tepamis»). — HarioHanbHUN yHIBEPCUTET
oxoponu 3110poB’s Ykpainu imeni I1. JI. lynuka, Kuis, 2021.

Huceptaifito  TPUCBAYEHO  OOIPYHTYBaHHIO,  JOCHIJDKEHHIO  Ta
BIIPOBA/DKEHHIO B  KJIHIKY PI3HMX BaplaHTIB IHTaJALINHOI  aHecTesil
ceBouIypaHOM IIPH JaNapOCKOIIYHINA ricTepeKTOMIT Ha IMiICTaBl BUBYCHHS 3MIH
reMOJIMHAMIKH, BapiaOeIbHOCTI CEPLIEBOT0 PUTMY MapKepiB CTpeCy, 3arajeHHs,
IHTEHCUBHOCTI 00JII0, Mepediry micisgonepaniiHoro nepioay Ta aHKETyBaHHS
MaIl€HTOK.

B X011 mpoCeKTUBHOTO PaHI0MI130BaHOTO BIAKPUTOTO TOCTIKEHHS 0YJI0
obctexxeHo 102 mali€eHTKM 3 TMATOJIOTIEI0 MAaTKH, SKUM OyJia BHKOHAaHa
JANapoCKOIYHa TICTEPEKTOMIS 1 SKI BIAMOBIIANM KPUTEPISIM BKIIOUCHHS Y
nociipkeHHs: (Bik Bim 35 10 65 poKiB Ta KOMIIEHCOBaHa €KCTpareHiTalibHa
narojorist (pi3u4HUN cTaH mamieHTok, 1o BiamnoimaB I-II kmacy 3a ASA).
[Manientkn 3 ASA>Il crynens, immekcoM wacu Ttina (IMT)>35 xr/m?,
JNEKOMIIEHCOBAHOIO €KCTpareHITaIbHOO MaTOJIOTIEIO, NONepeHIMU
JanapoTOMisIMU, TIMEPUYYTIAUBICTIO IO MPENaparib, K1 3aCTOCOBYIOTHCS 1] Yac
aHecte3ii Oynu BUKIIIOUEHI 3 AocipkeHHs. [locmimkenHs npoBoawin Ha 0asi
KHIT «KuiBcbkuii MICBKMII LEHTp pENpOAYyKTUBHOI Ta MEPUHATAIBHOT
meauuuany (KMIPIIM) Ta na 6a31 TOB «Citi Doctorsnpogosx 2017-2020 pp.

B 3anexHOCTI BiJ BapiaHTy 3aCTOCOBAHOI aHECTE311 BC1 MAI[IEHTKH BUTIA KO-
BUM YMHOM OyJIM PO3MOJUICHI Ha TpH rpynu. Jlo nepiioi (KOHTPOJIbHOI) rpynu
yBIAIUIM 37 5KIHOK, SIKUM MPOBOJIMIM CTaHIAPTHY aHECTE310 HA OCHOBI OMiOi/IiB

(omioin-6a3zoBana anectesdiss (OBA)), mo apyroi rpymu Oyno BKIoueHO 33



MAIl€EHTKH, SIKAM TPOBOAWJIACS MajloomioigHa aHectesis (rpyma MOA), a mo
TPEThOI TPYNH BXOAWIM 32 TMAall€HTH, SKUM Oyja 3acTocoBaHa O€30I1ioigHa
anecresis (rpyna bOA).

CepenHili Bik 00CTe)KEHUX MaIieHTOK cTaHOBHB 47,4+11,8 (36 — 64) pokis.
Innexc macu tina (IMT) nopiBHioBaB 25,2+6,3 kr/m2. Pi3HHII y pOCTO-BAroBHX i
BIKOBUX IMMOKa3HUKAX y TMAIlIEHTOK BCIX TPYI HE OYJI0 BUSBIICHO, IO JO3BOJIAIIO
pO3MIISIIaTH TPYNMH 3 PI3HUMH METOJaMHU 3HEOOJFOBAHHS, SK CTATUCTUIHO
OJTHOPITHI.

OO0cTexeHHs MPOBOWIIN B IMHAMILII HA 6 eTanax: 1 — nepen onepariieto, 2
— JI0 omeparlii micisi HaJXxOoKEHHS MalllEHTOK B onepaliiny, 3 — micias 1HIyKIi
Ta 1HTYOAIi Tpaxei, 4 — TpaBMaTUYHUM eTan oneparlii (rictepekTomis), S — uepes
2 TOJIMHY TIiCTIs omepaitii, 6 — yepe3 24 TOIWHU TICTs omepartii.

Bci onepatuBHi BTpyuyaHHs OyJii BUKOHaHI B yMOBaXx 3arajibHOi aHecTe3ii
31 mTydHoro BeHTHIAIiero JiereHb (I1IBJI) Ta inramsiero ceBodmypany 2,0-2,5
00%. Bcim xBopuM 3a 10 xB A0 omepaiii BBOguBCA Jekckeronpoder 50 mr
BHYTpPINTHbOBEHHO. JIJIs 1HIYKINT B aHECTE31i0 3acTocoByBainu mporodon 1,5
Mr/Kr. [HTyOauio Tpaxei BUKOHYBAJIM MICs OOJIFOCHOTO BBEIEHHS aTpakypis
oesunaty — 0,3 mr/kr. IBJI npoBogmim B pexumi ynpaBiiHHS 32 00’ €MOM
KHCHEBO-TIOBITPSHOIO 3 CYMIMIIIIO 3 JUXaJIbHUM 00'eMoM 6-8 mur/kr. Kopekiito
napameTpiB BEHTWISALIT 3/11HCHIOBAJIM 32 JaHUMU KalTHOMETPI1 AJIs NIATPUMaHHS
HOPMOBEHTWJIALI 3 I[IJTbOBUM PIBHEM MapIliaIbHOTO THCKY BYTJIEKHUCIOTO Ta3y
Ha Buauxy (pETCO;) 30-35 MM pr. cT. 3a HEOOXiTHOCTI HEHpPOM I30BUiT OJIOK
MIATPUMYBAIN TOJATKOBUM BBEJICHHSM BBEJCHHSIM aTpakypis 6ezunaty — 0,15-
0,3 mr/kr. [HTpaabmoMiHaNBEHUN TUCK HA BCIX €Tarax ornepartii miaTpuMyBaBcs B
Mexax 12-15 MM pT. CT.

[Tporokon anectesii B | (koHTpOIBHIN) Tpymi omioin-0a30BaHOi aHeCTE3Ii:
IHAYKIIsA — peHTaH11 — 2 MKI/Kr + nponodon — 1,5 Mr/kr + aTpakypist Oe3unar —
0,3 mr/kr, 3 moaanbIiow iHTyOariero Tpaxei Ta [IIBJI. Anecresito miaTpuMyBain

iHTansuieo ceBoduypany 2,0-2,5 00.% Ta iH}py3i€ero peHTanury 3-5 MKI/KI/To.



[Tpotokon anectesii B rpyni manoomioinaoi anectesii (Il rpyma): iHTyKITIS
— ¢enTaH11 — 2 MKI/KT + niponiodoit — 1,5 Mr/kr + arpaxypist 6e3unat — 0,3 mMr/kr
+ ketamid 12,5 mr + migokain 1,0 Mr/kr, moTiM BUKOHYBajacs iHTyOaris Tpaxei
ta [IBJI B pexkxumMi HOPMOBEHTWIIALII. AHECTE31I0 MIATPUMYBAIIM 1HTAIALIEIO
ceBodmopany 2,0-2,5 00.% Ta iHby3i€e0 ninokainy 1,0 Mr/kr/ron 1 heHTanuty
1,5 -2,0 mxr/kr/rog. 3a 15 XxB [0 3akiHYeHHs omepaii BHYTPIIIHbOBEHHO
BBOAWIIM Tlapainetamoi — 1000 mr.

[IpoTokon anecte3ii B rpymi Oesomionnoi anectesii (III rpyma):
rabanentun 600 mr 3a 2 roauHu 10 onepailii; Hedomnam 20 Mr B/M 3a 10 XBUIMH
no omeparitii + migokain 1,0 mr/kr + iHdy3ia nekcmenaetromiauny 1,0 MKr/Kr +
aexcameTa3oH — 8 mr. [aaykiisa: nponodorn — 1,5 mMr/kr + arpakypis 6e3mnar —
0,3 mr/kr + keramin 12,5 mr, 3 HacTynHowo iHTyOarieo Tpaxei Ta LIIBJI.
AHecTe3i10 MATPUMYBAIIM BAUXaHHIM ceBoduiypany 2,0-2,5 06.% Tta indy3iero
ketaminy 0,5 wmr/kr/ron, mipokainy 1,0 Mr/kr/rox i aekcmeneromiguny 0,6
MKT/Kr/ron. 3a 15 XB 10 3akiHYeHHS omepallli BHYTPIITHbOBEHHO BBOJIMIIN
napaneramost — 1000 mr.

JI71st OLIHKM BIUTMBY 3aCTOCOBYBAHMX BapilaHTIB aHECTe31i BUBYAJIN 3MIHU
MOKa3HUKIB FreMOMHAMIKH, BapiabeIbHOCTI CEPIICBOTO PUTMY, MapKEPIB CTPECY
1 3amajabHOI BIJMOBIJII, IHTEHCUBHOCTI 0O0JII0 Ta Mepediry micisonepariinoro
nepiony.

[Tpu o6cTekeHH1 MalieHTOK BUKOPUCTOBYBAIM KIIIHIYHI, IHCTPYMEHTAJbHI,
amaparTHi, Ja00paTOpHI Ta PO3paxyHKOBI METOIU. BUBUYEHHS CTaHy LIEHTPAJTbHOT
Ta CUCTEMHOI T€MOIMHAMIKH 3I1IMCHIOBAIIN 32 JIOITOMOT00 MoHiTopa "'Utas UM —
300" (Ykpaina). PeectpyBanu: yactoty cepiieBux ckopoueHb (UCC), cuctomiunuii
(ATc), miacromynuit (ATn) ta cepenuiit (CAT) apTepianbHUil TUCK, yAapHUN
o0'em (YO), xunmmunuii 06’eM cepiis (XOC), cepuennii inaekc (Cl) Ta 3aransHuit
nepudepuunuii omip cyaun (3II0C). Okpim Toro, nanuii anapar Mae BOy0BaHy
CHUCTEeMY AaBTOMATHM30BAaHOTO aHAN3y PUTMY CEpIlsi TAaIlleHTa 3a JOMOMOTOI0

MeTomy BapiabenpHOCTI ceprieBoro putmy (BCP), mo mo3Bomsiio ormiHrOBaTH



BEreTaTUBHUI TOMEOCTa3 y MAIlleHTOK JOCHIKyBaHUX Tpymn. PeectpyBanu:
MOTYXKHICTh HaJHU3bKOYACTOTHOI CKJIanoBoi crnekTpy (VLF), Hu3pko4acToTHOT
cknanoBoi criektpy (LF), BucokogactoTHoi ckiamoBoi criektpy (HF) Tta imaexc
Baro-cumnaTuaHoi B3aemoii (LF/HF).

JIJist 3HUWKEHHSI PU3MKY HE3aIllJIaHOBAHOTO BIJHOBJIEHHS CBIJIOMOCTI Mif
gac 3arajJibHOI aHecTe311 3/IIHCHIOBAJIH OIIHKY TITMOWMHY aHeCTe31i 3a TOTTOMOTOI0
peectpauii GicnextpanbHoro impekcy (momirop «BIS* Module», BIS™
Covidient, CIIIA) 3 yrpumanHsMm #Horo B Mmexax 40-60, mo 3abe3neuye
aJIeKBATHUM TITHOTUYHHUM €eKT Mij] yac aHecTesil.

JIJst OIIHKY BUPAKEHOCT1 3alaIbHOTO MPOIIECY Ta IMyHHUX PEaKIlii, 1o
CYNPOBO/KYIOTh XIPYpriyHy TpaBMy, BHU3HAUalM KUIbKICTh JIEWKOILIMTIB,
IPaHyJIOIHUTIB, JTIM(OUHUTIB Ta JeHKouUTapHUH 1HaeKC 1HToKcuKaii (JIIT). JIT —
MOKA3HUK, 0 XapaKTEepPU3ye CTYIIHb €HJOTEHHOI 1HTOKCHKAIli Ta TOCTPOTY
3amajieHHs, SKui po3paxoByBaiu 3a popmysoro A. A. Kaned-Kamida.

Takox y mepiomnepaiiiiHoMy Mepiojii BUBYAIN JTUHAMIKY ITUPKYIIOIOYUX
mutokiniB (IL-6, IL-10) Ta iX CHiBBIZHOIICHHS, SK MapKepiB CHCTEMHOI
3anaJibHOI Ta MPOTHU3aNajibHOI BIANOBIAI. PiBEHb HUTOKIHIB y CUPOBATLI KPOBI
BU3HAYaIM MeToaoM iMyHOodepmeHnTHoro aHanizy (ELISA) Ha aBTromaTuyHOMY
iMyHOpepMeHTHOMY aHaiizaTopl «Jlazyput» (Dynex Technologies Inc., CIIIA)
3 BUKOPHUCTAHHIM CTaHAapTHUX HabopiB pearentiB (Human IL-6, Human IL-10,
Bender MedSystems GmbH, ABcTpisi) BIANOBIAHO A0 IHCTPYKIli BUPOOHHUKA.
JlocipKeHHST MPOBOJUIIN B JAMHAMILI — TMEpe omeparlieio 1 uepe3 24 roauHu
ITICJIS OTepalrii.

CtaH ropMOHaJIBLHOTO TOMEOCTA3Y 1 CTPEC-BIIMOBI/II HA XIPYPIriYHY TpPaBMY
1 OUTh BUBYABCS LUISIXOM BU3HAYEHHS KOHUEHTpAIlll KOPTU30J1y y IIa3Mi KpOBI
KIHOK IMYHO(DEPMEHTHUM METOJIOM 13 3aCTOCYBaHHSIM CTaHIApTHUX HAOOPIB
(Cortisol ELISA, DRG, Himeuunna) Ta piBHSI aJpeHaliHy y CUpPOBATI KPOBI
METOJIOM BHCOKOC(PEKTUBHOI pIAUHHOT XpomaTtorpadii 3 eIeKTpPOXIMIYHUM

AeTeKTOpoM. Takoxk y AUHaMIIl Oyno 0OCTEXEHO PiBEHb BMICTY TJIOKO3H Y



KpOBI POJiIb, SK TOKa3HWKA BIUIMBY TEPHOICPAIIHHOTO CTpecy 3
BUKOpHCTaHHAM TimokomeTpy Finetest Auto-coding Premium (I1. Kopest).

JIJIsl KOHTPOJTIO TIIMOWHY aHANTETHYHOTO €(hEeKTy y MicIasonepamitHoMy
nepioli Pi3HUX METOJIB aHECTE310JIOTIYHOTO 3a0e3MeYeHHs 3acTOCOBYBAIU
BI3yalibHy aHajoroBy mikairy (BAIL).

[TarieHTKM cCaMOCTIHO BigMiYaay IHTEHCUBHICTh OOJLOBUX BIMUYTTIB Ha
MEBHUX eTarax JociipkeHHs: yepe3 1; 2; 12 ta 24 rogunu micis onepaiiii. Okpim
TOTO, J>KIHKaM TPOMOHYBAJIOCS OIIHUTH CUIy OOJIbOBUX BITYYTTIB 3a
MOA(IKOBAHOIO MIKAJIOK Scott.

Biaryku ta 3a/10BOJICHICTh MAIIEHTIB 11010 3arajbHOil aHeCTe311 1 mepediry
MICJISIONEPaIiitHOTO TIEP10AY JOCTIIKYBAIKCS 3a IOMIOMOTOI0 aHKETH.

B pe3ymbraTi nOpOBENEHOTO JOCHIKEHHS Oylo MOKa3aHo, WIO
3aCTOCYBaHHS CTaHJApTHOI IHTAJSIINAHOI  aHecTe3li  ceBoduIypaHoM 3
(eHTaH17I0M He 3a0e3Ieuye J0CTaTHbO1 CTPEC-TIPOTEKIIIT 1] YaC TPABMATUYHOTO
eTamy ormepailii, 10 CYNPOBOMKYEThCS PO3BUTKOM Basocmasmy (3[10C —
1771,7+£192,0 amuxcxem™), akruBamicro CHC i ITHC (xoedinient LF/HF
3poctaB B 1,34 pa3u) Ta 30UIbIICHHSIM BMICTY KOPTU30JY, aJpE€HANIHY 1 PIBHS
rmoko3n Ha 93,9% (p=0,038), ta 63,0% (p=0,039) nHa 20,2% (p=0,042)
BimmoBigHO. lle mpU3BOAMIIO 10 PO3BHUTKY «IIOMIPHOTO» Ta «CHIBLHOTO
00JLOBOTO CHUHAPOMY B Tepiry roauHy micis omepamii y 70,2% Tta 16,3%
MaI€HTOK BIJMOBIAHO, IO BUMarajio BBeleHHs Mopdiny uepe3 43,7+13,2 xB
micis MPOOY/KEHHSI Ta JOAATKOBOTO «PSATIBHOTO» 3HEOOIIOBAHHS MPOTATOM
nodu y 67,5% mnamientok. lle cympoBomKyBanocs akTHUBAIIE€H) 3amalbHUAX
IPOLIECIB 1 MPOSBISIETbCS JTOCTOBIPHUM 3pOCTaHHSAM JieikonuTo3y Ha 16,4%
(p=0,024), JIII na 190,4% (p<0,001) ta mpozamaabHOro HUTOKiHy — IL-6 Ha
56,8% (p=0,032).

[IpoBeneHHsT MajoOMIOiAHOI aHecTe3li CYNPOBOIKYEThCS JTOCTATHHOIO
IHTpaoIEepaIiiHOI0 aHANTE31€I0 Ta CTPEC-MPOTEKIIIE€l0, M0 3abe3mnedyBayio

MITPUMKY €YKIHETIYHOTO THIIY KPOBOOOIrY I 4yYac ormepamil Ta
y ¢y y y y



micisonepamiitHomy nepiomi. Ile miATBEpMIKYEThCS BITHOCHO CTaOLTHBHUMHU
nokazHukamMu BCP Ta piBHS cTpec-TOpPMOHIB y MepUONEpaliftHOMYy Mepioi.
JlonaTkoBe BBEIEHHS Yy CXEMy aHecTe3li KeTaMiHy Ta JiJOKaiHy, a TaKoxX
iHTpaormepariifna iHdy3isg mapaeraMmolry 3a0e3rneuyBaio aJeKBaTHEe 3HEOOICHHS
1 y paHHbOMY MicCJsoOnIepaIliftHOMYy TEePioJi, 10 CYNPOBOIKYETHCS PO3BUTKOM
«CITabKOTO» Ta «IIOMIPHOTO» OOJHOBOTO CHHAPOMY B TIEPIIYy TOIWUHY TICIIS
onepariii y 63,6% Ta 21,2% mnaiieHToK BIJMOBIIHO, OJIHAK Yepe3 2 TOAUHU I1CIs
orepallii crocTepiraiocs Aesike 3pOCTaHHs 00JIbOBUX BIIUYTTIB y CTaH1 CIIOKOIO
10 20+£10 MM, a ipu pyxax — a0 24+10 mm (p=0,621) BianmoBigHO, 1110 BUMAraio
70/1aTKOBOTO BBeZIeHHS Mop(diny 36,3% namientkam uepes 158,4+28,7 xB.

[Ipuiiom 600 wmr rabameHTHHY TMepen omepailielo 3abe3leuyBaB
3aCHOKIMIMBUN  ePeKkT mnpu  HAAXOKEHHI  JI0  ONepamiiHoi,  II0
CYNPOBOKYBAJIOCS CTAOUTLHUMHU MOKAa3HUKAMU T€MOJIMHAMIKH 1 30€peKCHHIM
€yKIHETUYHOr0  TUIy  KpOBOOOIrYy.  3acTOCYyBaHHS  MYJIbTUMOJAIBHOI
6e30mioiHOI aHecTe31l He 3a0e3MeuyBaio JOCTaTHhOI CTPEC-MPOTEKIIT Mi/1 Yac
1HTyOAa1ii Tpaxei, 1o npossisiocs GopMyBaHHM rinepkiHeTnuHoi peakiii CCC
13poctandsM UCC na 14,7% (p=0,037) Ta CI1 Ha 9,37% (p=0,047), HanpyKEeHHIM
CHC (LF 36impmyBaBcs Ha 310,2% (p<0,001)) Ta 3011bIICHHSIM pPiBHS
Koptuzoity 'y 2,52 pasu (p<0,001). He 3Bakatoun Ha MEBHI HEIOIIKH Y
3a0e3neveHHl JOCTaTHBOI I1HTpaorepalliiHoi ananresli, npoeaeHHs BOA
CYNPOBOKYETHCSL SIKICHUM 3HEOOJICHHSIM y DPaHHBOMY MIiCIsIONEpaIiiHoMy
nepioAl, 10 MNPU3BOAUTH JIO0 IMIBUAKOI CTaOLmi3amii cTaHy TMalieHTOK 1
BIJICYTHICTIO CyTT€BUX 3MiH 3 OOKY IMyHHOT CUCTEMH.

3acTocyBaHHS MYJIbTUMOAAIBHOTO MIAXOAY /10 Mepionepariinoro 31e00-
JIEHHsI 3a0€3MeuyBaJio SIKICHY aHAJIre31t0 MICIs omneparlii, 0 MOJ0BXKYBaJIo yac
710 TIEPIIIOTO BBEICHHS aHAIbreTrka y 3,6 pasu (p<0,001) (158,4+28,7 xB) B rpymi
MOA Tta y 3,1 pasu (p<0,001) (135,1£22,3 xB) B rpym BOA. Ile
MIATBEPIKYETHCS OIIHKOIO 000 sk «cnmabkuit» (p=0,029) B rpymax MOA Ta

BOA, Toxi sik B KOHTPOJIBHIM rpyIii OUTBIIICTD KIHOK CKapKUJIacs Ha «IIOMIPHY»



iHTeHCUBHICTH 0010 (p=0,037), 110 BUMaraao A0AaTKOBOTO BBEACHHS MOPQiHY
yacTime B 1,8 pasu (p=0,039) ta 2,4 pa3u (p=0,035) nix B rpynax MOA ta BOA.
OrriHKa 32/10BOJICHOCTI TAII€HTIB MPU BUMHKCII 3 CTaIlioHapy OyJia BUIIO0 B 1,36
pasu y KIHOK, SIKUM TTPOBOIMIIN O€30MT0iIHY Ta MaJIOOIIOiTHY aHECTE31I0.

Ha migcraBi MOpIBHSAJIBHOTO aHANi3y pPI3HUX BapiaHTIB aHeCTe3ill
BCTAHOBJICHO, 10 TMPOBEACHHS MAaJIOMIOiTHOI aHecTe3ii MpHU JamapoCKOMmYHiN
ricTepeKToMIi JI03BOJISIE JIOCATTH ONTHUMAJIBLHUX IapaMeTpiB TMepionepariiiHoi
aHairesii, 1O MiABUILye KOMQpOpT 1 Oe3MeKy Mali€eHTOK. 3acTOCYBaHHS
0€301110i/THOT aHECTE311 TAKOK BUKJIUKAE SIKICHY MICISIONEpaliiiHy aHaIre3ito, 110
MOKpalllye MicIsonepaliinuil nepedir Ta CHpusie MBUJIKOMY BiJIHOBIICHHIO,
OJIHaK He 3abe3leuye JTOCTaTHHOTO CTPECOPHOIO 3aXMCTy IMiJi 4ac 1HTyOarrli
Tpaxel.

KarouoBi ciaoBa: amapockoriyHa TICTEPEKTOMis, MaJIOOMioiIHa
aHecTe3is, 0e30Ii0iIHa aHeCTe31s, reMOJIMHaMiKa, BapiaOeNbHICTh CEPIEBOrO
pUTMy, XIpypridyHa CTpec-BiJNOBI/b, 3aMalieHHs, MiCIsOoNepaliiHuil O1Jb,

dbeHTaH1, KeTaMiH, rabaneHTH, JIiJI0KaiH, JeKCMEICTOMIINH.

ANNOTATION

Zaichenko S. P. Optimization of anesthesiological support to laparoscopic
hysterectomy. — Qualified scientific work on the rights of the manuscript.

Dissertation for the degree of Doctor of Philosophy in the knowledge field
22 Health Care, specialty 222 Medicine (specialization of Anesthesiology and
Intensive Care). — Shupyk National Healthcare University of Ukraine, Kyiv,
2021.

The dissertation highlights substantiation, research and introduction into
the clinic of different variants of inhalation anesthesia with sevoflurane during
laparoscopic hysterectomy based on changes monitoring in hemodynamics, heart

rate variability, stress and inflammation markers, pain intensity, postoperative



period, and questioning female patients.

In a prospective randomized open-label study, 102 female patients with
uterine pathology who underwent laparoscopic hysterectomy and were eligible to
be involved in the study (ages of 35 to 65 years and compensated extragenital
pathology (physical condition of the patients corresponded to Class I-11 according
to ASA). Patients with ASA>II Degree, body mass index (BMI)> 35 kg/sq. m,
decompensated extragenital pathology, previous laparotomies, hypersensitivity
to drugs used during anesthesia were excluded from the study. The study was
conducted at facilities of Kyiv City Center for Reproductive and Perinatal
Medicine, Municipal Non-profit Enterprise (KCCRPM)(Director: corresponding
member of NAMS of Ukraine, Professor Kaminskyi V. V.) and at facilities of
City Doctor, LLC (Director: Reonov V. O) during 2017 to 2020.

Depending on the variant of anesthesia used, all patients were randomly
divided into three groups. The first (control) group included 37 women who
underwent standard opioid-based anesthesia (OBA); the second group included
33 patients who underwent low-opioid anesthesia (LOA group); and the third
group included 32 patients who received non-opioid anesthesia (NOA group).

The mean age of the examined patients was 47.4+11.8 (36 to 64) years.
Body mass index (BMI) was 25.2+6.3 kg/sg. m. Height, weight and age
differences in patients of all groups were not detected which allowed us to
consider groups with different methods of pain relief as statistically
homogeneous.

Examinations were performed in dynamics in 6 stages: 1 — before surgery,
2 — before surgery after admission to the operating room, 3 — after induction and
tracheal intubation, 4 — traumatic stage of surgery (hysterectomy), 5 — 2 hours
after surgery, 6 — 24 hours after surgery.

All surgical interventions were performed under general anesthesia with
artificial pulmonary ventilation (APV) and inhalation of sevoflurane in 2 to

2.5 vol.%. All patients were administered dexketoprofen 50 mg intravenously 10



minutes before surgery. Propofol 1.5 mg/kg was used for induction of anesthesia.
Tracheal intubation was performed after bolus administration of atracurium
besylate 0.3 mg/kg. APV was performed under control over the oxygen-air
mixture with tidal volume of 6-8 mL/kg. The ventilation parameters were
adjusted subject to capnometry to keep normal ventilation at the target level of
partial pressure of carbon dioxide exhaled (pETCO,;) 30 to 35 mm Hg.
Neuromuscular blockade was supported by additional administration of
atracurium besylate. 0.15 to 0.3 mg/kg, if any. Intra-abdominal pressure in all
stages of the surgery was supported in the range of 12 to 15 mm Hg.

The anesthetic protocol in the opioid-based anesthesia (group I, control):
induction — fentanyl 2 pg/kg + propofol 1.5 mg/kg + atracurium besylate 0.3
mg/kg, followed by tracheal intubation and APV. Anesthesia was supported by
inhalation of sevoflurane, 2.0 to 2.5 vol.% and infusion of fentanyl 3 to 5 pg/kg/h.

The anesthetic protocol in the low-opioid anesthesia group (group I1):
induction with fentanyl 2 pg/kg + propofol 1.5 mg/kg + atracurium besylate
0.3 mg/kg + ketamine 12.5 mg + lidocaine 1.0 mg/kg, then tracheal intubation
and APV under normal ventilation. Anesthesia was supported with inhalation of
sevoflurane, 2.0 to 2.5 vol.% and infusion of lidocaine, 1.0 mg/kg/h and fentanyl,
1.5 to 2 pg/kg/h. Paracetamol 1000 mg was administered intravenously 15
minutes before the end of surgery.

The anesthetic protocol in the non-opioid anesthesia group (group Il1):
gabapentin 600 mg 2 hours before surgery; nefopam 20 mg IM 10 minutes before
surgery + lidocaine 1.0 mg/kg + infusion of dexmedetomidine 1.0 pg/kg +
dexamethasone 8 mg. Induction: propofol 1.5 mg/kg + atracurium besylate
0.3 mg/kg + ketamine 12.5 mg, followed by tracheal intubation and APV.
Anesthesia was supported by inhalation of sevoflurane 2.0 to 2.5 vol.% and
infusion of ketamine 0.5 mg/kg/h, lidocaine 1.0 mg/kg/h and dexmedetomidine

0.6 ng/kg/h. Paracetamol 1000 mg was administered intravenously 15 minutes



before the end of surgery.

To assess effects of the anesthetic options used, we studied changes in
hemodynamic parameters, heart rate variability, stress and inflammatory
response markers, pain intensity and postoperative period.

Clinical, instrumental, hardware, laboratory and calculation methods were
used in examination of patients. Central and systemic hemodynamics was studied
with use of Utas UM — 300 monitor (Ukraine). Registered data: heart rate (HR),
systolic (BPs), diastolic (BPd) and mean (BPm) blood pressure, stroke volume
(SV), cardiac output (CO), cardiac index (CI) and total peripheral vascular
resistance (TPVR). In addition, this device has a built-in system of automated
analysis of the patient's heart rate using the method of heart rate variability (HRV)
which allowed to assess autonomic homeostasis in patients of the studied groups.
Registered data: power of very low-frequency (VLF), low-frequency spectrum
component (LF), high-frequency spectrum component (HF) and weight-
sympathetic interaction index (LF/HF).

To reduce risk of unplanned recovery during general anesthesia, depth of
anesthesia was assessed with records of the bispectral index (BIS* Module
monitor, BIS™ Covidient, USA) being maintained within the range of 40-60 to
ensure adequate hypnotic effect during anesthesia.

To assess severity of inflammatory process and immune reactions that were
present with surgical trauma, number of leukocytes, granulocytes, lymphocytes
and leukocytal intoxication index (LII) were determined. LIl is an indicator that
shows degree of endogenous intoxication and severity of inflammation; it was
calculated by Kalf-Khalifa formulation.

Besides, dynamics of circulating cytokines (IL-6, IL-10) and their ratios as
markers of systemic inflammatory and anti-inflammatory response were studied
in the perioperative period. Serum cytokine levels were found by enzyme-linked
immunosorbent assay (ELISA) on Lazurite (Dynex Technologies Inc., USA)

automatic immunoassay analyzer using standard reagent kits (Human IL-6,



Human IL-10, Bender MedSystems GmbH, Austria) inconformity with the
manufacturer's guidance. The study was performed in dynamics — before surgery
and 24 hours after surgery.

State of hormonal homeostasis and stress response to surgical trauma and
pain was studied by determination of cortisol concentrations in women's plasma
by enzyme-linked immunosorbent assay using standard kits (Cortisol ELISA,
DRG, Germany) and serum adrenaline levels by high performance liquid
chromatography-electrochemical detection. Levels of blood glucose in obstetric
patients as an indicator of the effect of perioperative stress using the Finetest
Auto-coding Premium glucometer (Korea) was also explored in dynamics.

Depth of analgesic effect in postoperative period from various anesthetic
methods was controlled under the visual analog scale (VAS). Patients alone
reported how intense their pain senses were at certain stages of the study: after 1;
2; 12 and 24 hours after surgery. In addition, women were asked to rate severity
of pain under the modified Scott scale.

Patient feedback and satisfaction as to general anesthesia and course of
postoperative period were studied with use of a questionnaire.

The study showed that use of standard inhalation anesthesia with
sevoflurane plus fentanyl did not provide sufficient stress protection during the
traumatic phase of the surgery which went in line with vasospasm (TPVR
1,771.7£192.0 din x s x cm™), activation of SNS and PNS (LF/HF ratio raised by
1.34 times) and increase in cortisol, adrenaline and glucose levels by 93.9% (p =
0.038), and 63.0% (p = 0.039) by 20, 2% (p = 0.042), respectively. This resulted
In "moderate™ and "severe" pain syndrome in the first hour after surgery in 70.2%
and 16.3% of patients, respectively, which required for administration of
morphine in 43.7+13.2 minutes after waking up and additional "rescue”
anesthesia during the day in 67.5% of patients. This was complemented by
activation of inflammatory processes and manifested in significant rise of
leukocytosis by 16.4% (p = 0.024), LIl by 190.4% (p <0.001) and



proinflammatory cytokine IL-6 by 56.8% (p = 0.032).

Low-opioid anesthesia went with sufficient intraoperative analgesia and
stress protection which supported the eukinetic circulation type during surgery
and in postoperative period. This is confirmed by relatively stable HRV and stress
hormone levels in perioperative period. Additional introduction of ketamine and
lidocaine into the anesthesia regimen and intraoperative infusion of paracetamol
ensured adequate pain relief in the early postoperative period as well, which
resulted in "mild" and "moderate" pain syndrome in the first hour after surgery in
63.6% and 21.2% patients, respectively, but 2 hours after surgery there was some
increase in pain senses at rest up to 20+10 mm, and during movements — up to
24+10 mm (p = 0.621), respectively, which required for additional administration
of morphine in 36.3% of patients in 158.4+28.7 min.

Gabapentin 600 mg taken before surgery ensured calming effect at
admission to the operating room along with stable hemodynamic parameters and
the eukinetic circulation type. Use of multimodal non-opioid anesthesia did not
give sufficient stress protection during tracheal intubation which manifested by
formation of a hyperkinetic response from the CVS and increase in the heart rate
by 14.7% (p = 0.037) and HI by 9.37% (p = 0.047), SNS stress (LF increased by
310.2% (p <0.001)) and increased cortisol levels by 2.52 times (p = 0.001).
Despite certain shortcomings with ensuring sufficient intraoperative analgesia,
NOA provided effective analgesia in the early postoperative period which leads
to rapid stabilization of patients and absence of significant changes in the immune
system.

Multimodal approach to perioperative analgesia provided effective
analgesia after surgery which extended the time to the first injection of analgesic
by 3.6 times (p <0,001) (158.4+28.7 min) in the LOA group and 3.1 times
(p0.001) (135.1+£22.3 min) in the NOA group. This was confirmed by rating pain
as "weak" (p = 0.029) in the LOA and NOA groups while in the control group
most women complained of "moderate” pain (p = 0.037) which required for



additional administration of morphine by 1.8 times (p = 0.039) and 2.4 times (p
= 0.035) more often than in the LOA and NOA groups. The rating of patient
satisfaction at discharge from the hospital was 1.36 times higher in women who
received non-opioid and low-opioid anesthesia.

Based on a comparative analysis of different anesthetic regimens we have
found out that low-opioid anesthesia during laparoscopic hysterectomy allows to
achieve optimal parameters of perioperative analgesia to increase comfort and
safety for patients. Use of non-opioid anesthesia also gives effective
postoperative analgesia which improves the postoperative course and adds in
rapid recovery, however provides no sufficient stress protection during the
tracheal intubation.

Keywords: laparoscopic hysterectomy, low-opioid anesthesia, non-opioid
anesthesia, hemodynamics, heart rate variability, surgical stress response,
inflammation, postoperative pain, fentanyl, ketamine, gabapentin, lidocaine,

dexmedetomidine.
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