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3aBAAKM aKTUBHIM poboTi AeprkaBHUX (MpodinbHi Kadeapwu BY3iB) Ta npmMBaTHUX NpoBaii-
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HUX MeTOAMK AiarHocTuKM (FAST Ta POCUS- npoToKonu), aHecTesii (pisHOMaHiTHi perioHapHi
6/710Kaam), iHTEHCUMBHOI Tepanii (xapyyBaHHA Ta NepionepaLiiHa aHTMbaKTepianbHa Tepanis).

CninbHa poboTa Acouiauii 3 MO3 YKpaiHM A03BOAMAA ONTUMI3YBaTU CTPYKTYPY CAIYK-
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KITMINYHEHKO O.M.", CEAIHKIH B.A.Y,
KPABELb O.B.", MAP3AH O.0.?

BIM/IMB 3AMNAJIbHOI BIANOBIAI
HA PO3BUTOK BATITHOCTI,
YCKJTAQHEHOI MPEEKJTAMICIEIO

' [IHINPOBCHKUI AepXxaBHUIA Meau4HnIA yHiBepcuTeT, OHinpo, YkpaiHa
2 [IHiNnponeTpoBCcbka obfacHa KniHivHa NikapHs iM. 1.1, Mevynnkosa, [JHinpo, Ykpaiqa

Pesiome

Mpeeknamncis AOCi 3aMMIaeTbCa OOHIEID 3 OCHOBHUX MPUYMH aKyLLIEPChKO-NepUHaTaIbHX YCKIaaHeHb. Yactota npe-
eknamncii B CTRYKTYpI YCKNaaHeHb BariTHOCTI KOMMBaETLCA Big 6 % 00 12 % y 3aoposumx BaritHYX Ta Big 20 % Ao 40 %
y BariTHNX 3 eKCTpareHiTasibHOO MaToforieto. 3pocTae iHTepec A0 AOCNIMKEHHST TOYHOrO NaTodi3ioNoriYHOro MexaHiamy
MpoLEeCy Npeeknamncii, OCKIMNbKN Lie MOXe igeHTUdIKyBaT HOBI MOTEHLLiNHI CKPUHIHIOBI BioMapkepn. 3oKpema, € AoKasu
TOro, WO 3anasnbHi MexaHisM1 € KIKHOBMM 3B’A3KOM MiXK iLLEMIEIO MNaLeHTV Ta eHaoTenianbHo AncdyHkuieto. byno
BWCYHYTO MNOTESY, LLIO MOPYLLEHI PErYNATOPHI CUCTEMMU HE B 3MO3i PENYNOBATY BUPILLEHHST LLNAXIB 3ananeHHs, Cnpusitoym
nepebinbLIEHiN iIMyHHIM BiGNOBiai. BariTHICTb AOUINBHO Ha3MBaTV YHIKaIBHVIM iIMyHHVM CTaHOM, SKUI MOZY/IIOETLCSH, ane He
NPUrHIYYeTbCA. MOAYALIA iIMYHHOT CUCTEMU MPU3BOAMTL 00 OUMEPEHLNOBaHNX peaKLjin 3anexHo Bif, cTafijl BariTHOCTI.
KoxkHa CTafjis BaritTHOCTi XapaKTepuayeTbCA YHIKaIbHM 3analibHUM CTaHOM. [lepLunii Ta TREeTiI TPDMMECTPU € Npo3analib-
HUMW, TOAJ SIK APy TPUMECTP SIBNSiE COO0K0 NpoTU3anasbHy haay.

MposanansHi Meniatopu, Taki sk IL-6, npsmMo Ta onocepenkoBaHo Yeped PHI-0, 6paamnkiHiH, TPOMOIH BUKINKaOTb
[erpaaalijio eHaoTenianbHOro rikokanikey, Lo 06yMOBKOE MiABULLIEHHS MPOHMKHOCTI CYAMHHOI CTIHKM 3 MPOrpecyBaHHsM
KaningpHOro BUTOKY B IHTEPCTULLANbHUIA APOCTIP. 3anasibHe MOLUKOMKEHHSA MIKOKaNIKCy, WO BUHUKAE nig {ac npee-
Knamncii, 36iNbLUYE MPKKIIITUHHY MPOHWKHICTb, MOB’A3aHy 3 BUTIKAHHSM PianHM Ta anbOyMiHY B iIHTEPCTULianbHUIA MPOCTIP.
BHacnigok NOLKOmKEHHS eHAOTENIIO BUHNKAE 30iMbLUEHHS 06’eMy MO3aKMITUHHOI PiAVHW, LLO NMPOSBAAETLCA Y XKIHOK 3
TSHKKOIO Mpeeknamncieto y BUrnaai HabpsKy 3 NaToNor4YHOK 3aTPUMKOKO PiavHN. 3ananeHHs 6e3nocepeHb0 BMVMBaE Ha
MeMbpaHu KNiTWH, 36iNbLLYHOYM MPOHWKHICTL 15 HATPIKO, IHLLNX iOHIB, a NOTIM | BOAW, sSika MPOHMKAE B KIITUHY BHACIAOK
ocmocy. Lle npr3sognTb A0 BHYTRILUHBOKITUHHOIO HAOPSKY, KU 3yCTpIHaTCA B 3ananeHnx TKaHUHax.

MoTpibHi Mofanblui AOCNIMPKEHHS NS YTOYHEHHS PO MediaTopiB 3anasnieHHs Yy MPOrHO3yBaHHI PUSUKY PO3BUTKY
npeeknamncii. lNoganblie BUBYEHHS MPOGEMU AO3BOUNTL BUSIBUTW MOTEHLNHI MilLeHi ANs NikyBaHHS, nepLul 3a Bce,
MOB’A3aHi 3 MPUIHIYEHHAM 3anasbHMX MPOLECIB Ta i3 3anobiraHHSAM MOLLKOIXKEHHST eHA0TENIANIbHOIO MIIKOKaKCy.

Kno4oBi cnoBa: BariTHICTb, MpPeexknamMncis, 3ananeHHs, 3anafibHa BignoBiAb, MediaTopu 3ananieHHst, IHTepnenKiHN,
(akTop HEKPO3Y MYyXSINHU.

Lns kopecnoHaenu;ji: KITMMYHEHKO OSTEHA MKOMAIBHA, a. Men. H., npodecop kadeapu aHecTesionorii,
IHTEHCVBHOI Tepanil Ta MeauLMHN HEeBIOKNaaHWUX CTaHIB (hakynsTeTy NiCNSANMIOMHOI OCBITY,
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BCTYN

He 3Baxkaroun Ha JOCSTHEHHS Cy9acHOI METUIIMHHY,
MPEeKIIaMIICIst JIOC1 3aIMIIAEThCS OHIE0 3 OCHOBHUX
MIPUYHH aKyIIepChKO-TIepUHATATFHUX BTpat. YactoTta
MpeeKIIaMIICii B CTPYKTYPi YCKIIaAHEHb BariTHOCTI KO-
nuBaeThes Bl 6 % 10 12 % y 370pOBUX BariTHUX Ta
Bix 20 % 1o 40 % y BariTHUX 3 €KCTpParcHITaIbLHOO
natosorieto [1, 2]. YV cBiTOBil CTPYyKTypi NIpUYMH Ma-
TEPUHCHKOI CMEPTHOCTI MPEEKIIaMIICisl CTablIbHO To-
cizae 3 Miclie micist KpoBOTeY i cerncucy octanHi 10
poxkiB [3, 4].

3pocTae iHTEpec 0 BUSIBICHHS SIKOMOTa TOYHO-
ro TaroQi3ioOriYHOTO MEXaHi3My pPO3BHUTKY TIpee-
KJIAMIICii, OCKUIBKU came e J03BOJUTh 1IeHTH]IKY-
BaTH HOBI TMOTCHI[IHI CKPHHIHTOBI OioMapKepH.
30KkpeMa, € J0Ka3d TOTO, IO 3amajbHI MEXaHI3MH €
KIJIFOYOBHUM 3B’ A3KOM MiX 1IIEMI€I0 [IJIalleHTH Ta €H10-
TemanpHOW AucyHKIier. byno BUCYHYTO TimoTesy,
0 TOPYIICHHS PETYIATOPHUX MEXaHI3MIB PO3BUTKY
3anajeHHs CHPUAIOTh MepeOiiblueHiil IMyHHIH Bin-
HoBifi Ta popMyIOTh Tpeekaammciio [5].

Jokasu otpumanHs iH(opmarii. [Tomyk nitepa-
TYPHUX JDKEPEN MPOBOAUBCS 3 BUKOPUCTAHHSIM 0Oasu
nannx MEDLINE (2004-2023) pa3oM 3i CliMCKOM TIO-
CWJIaHb Ha 3HaljieHi ctarTi. CTpareris MONIYKy BKITFO-
yajia TEpMiHU: «BariTHICTb, I1HTEpINEHKiH, (aKTop
HEKpO3y MyXJIMHH, 3aalieHHs], peeKIamIicis». bymm
BKJIFOYEHI BCl BHJHU JOCIiPKEHb, OKpPIM 3BITIB PO
BUITAJIKK Ta cepii BunaaKiB. Binidpano obceppaiiiiini
JIOCII/DKEHHS (MK MPOCTIEKTHBHI, TaK 1 pETPOCHEKTHB-
Hi), SKi TIOBIIOMJISUTM MPO 3HAYCHHS 1HTEPIJICHKIHIB
y BariTHHUX JKIHOK 13 MPEEKIAMIICIEI0 Ta y 310POBHUX.
JlocmipkeHHS HA TBapHHAX MPO PONb IHTEPNEHKIHIB
y MPECKIIAMIICIT, & TAKOXK JIOCIIJHKSHHS, 1[0 BUBYAIOTH
BILJIMB MOJIMOPQi3My 1HTEpIIeHKiHIB, TAKOXK BBaXKaJIU-
cst npuitHATHIME. KpiM Toro, MeTaaHaiisu, mo o0’ e-
HYIOTBb pe3yJlbTaTd JOCIiPKEHb Ta OIIHIOIOThH PiBHI
IHTEpIIeHKIHIB, OyJIM BKITIOUYCHI B 1IeH orsil. byab-ski
PO30DKHOCTI MO0 METOMOJIOTIT Ta JOCTiKSHHS Ji-
Teparypu Oyl BHPINICHI MUIIXOM KOHCEHCYCY MiXk
yciMa aBTOpaMHu.
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Meniatopu 3amajeHHS NPH HEYCKIIAJHEHIH Ba-
TiTHOCTI. BariTHiCTh € HaliBa)UIMBIIIMM IEPiOIOM
JUTS 30epeKEHHS BHITY, TOMY OpraHi3My HPHHITUIIOBO
HEOOXiTHO MOCHJIMTH BCi 3aCO0M 3aXUCTy MaTepi Ta
MOTOMCTBA. IMyHHa CHUCTEeMa € OJIHI€I0 3 HaBAXKITUBI-
IIMX CUCTEM, IO 3aXUINA€E MaTip BiJl HABKOJIUIITHBOTO
cepelioBUIIa Ta 3amo0irae MOLIKOMKEHHIO oAy [6,
7]. ToMy BariTHiCTh JIOUIJIBHO BBAKATH YHIKaJIbHUM
IMyHHUM CTaHOM, SIKHH MOZIYJIOETHCS, aje He IPHT-
HiuyeTbes [8]. Moayssiist IMyHHOT CUCTEMH IPU3BO-
JUTh 10 AudepeHIiHoBaHUX PeaKIliid, 3aleKHUX Bij
cranii BaritHocTi. KoxHa cTajiis BariTHOCTI XapakTe-
PHU3YETHCS YHIKATBHUM 3allalibHAM CTaHoOM (Talum. 1).
[epmmii Ta Tpetiii TpumecTpu [9] € po3ananTbHUMH
(TH1), Toxi sik ipyruid TPUMECTP SBJISIE COOOI0 MPOTH-
3ananeHy Qasy (TH2).

IMnanTamiss, muaneHTanis, a TakoX MNepIvid i
MMOYaTOK JIPYroro TPUMECTPY BariTHOCTI HaraJlyroTh
«BIIKPUTY paHy», sika (JOpMYy€e CHIIbHY 3alalIbHy pe-
akuito. I1ix gac miei mepmoi crazii OmactouucTa mo-
BHHHA TIPOPBATH eNiTelialbHy 000JIOHKY MaTKH, 100
immmanTyBarucs [10]. 3anmaneHe cepemoBHIIE HEOO-
XigHe Ui 3a0e3ledeHHsT aJeKBaTHOIO BIJIHOBJIEHHS
EMITENI0 MATKU Ta BUAAJIECHHS «KJIIITUHHOIO CMITTSI»
[9, 11]. Tino BariTHOI HaMaraeTbCs aJanTyBaTHUCS JI0
MPUCYTHOCTI Twioy. ToOTo mepruii TpUMECTp Barit-
HOCTI € TIpO3aIajibHO0 (ha30r0 IMyHHOT BiIOBII.

Hpyra, mporm3ananpHa (a3za BariTHOCTI — 1€
Hepioa MIBHIKOTO POCTY i po3BUTKY Iutofy. Ilepesa-
JKAFOUOK0 IMYHOJIOTIYHOI O3HAKOIO IIBOTO TEPIony €
IHIYKIIisS IpoTU3aaibHoro crany [11].

Haperti, mix yac 0CTaHHBOTO TPUMECTpPY BariT-
HOCTI TUTIJT 3aBEpIIye CBii po3BHTOK. Marepi HeoO-
XITHO HApOJPKYBaTH TUTHHY, & IIbOTO0 MOXKHA HOCST-
TH TUTPKM IIJISIXOM BiJHOBJICHHS 3amaiieHHs. [lojoru
XapaKTePU3YIOTHCS HaIXOMKESHHIM IMyHHHUX KIITHH Y
MIOMETpIiil 3 METOO (POPMYBaHHS PEIMIMBY 3arlaib-
Horo npotuecy [12, 13]. [le mpo3anansHe cepeioBUILe
CTIpHsIE CKOPOYEHHIO MaTK{, BHTHAHHIO ITUTHHH Ta
BIITOPTHEHHIO TUIalleHTH. TOOTO BariTHICTh, 3aJI€KHO
BiJI cTaIii € KOMOIHAIIEIO MPO3aNaibHOTO Ta MPOTU3A-

Tabnuuyga 1. Mogynstopu Npo- Ta NpoTusananbHol cTagin (iIMyHHMX hasd) Npu HeycknagHeHin BariTHOCTi [7].

Tpumectp
BATITHOCTI 1 TpumecTp 2 TpuMecTp 3 TpumecTp
Imynna ¢a3sa [Ipo3ananbua [IporuzananbHa [IpozanansHa
1 NFkB 1 IIporecrepon, 1 NFkB
(snepHuii pakTop Karmma- 1 Ectpanion,
MeniaTopu JIETKUH JTaHLIOT-€HXaHCep 1 NF«kBIA (inri6itop NFxB
3anaJjieHHs AKTUBOBAaHMX B-KIIiTHH) anbda),
| NFkB,

| TaTepneiikin 2,
| IaTeprneiikin 4,
| IFNy (intep¢epon ramma)
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naipHOTO cTaHiB [ 14]. Came TOMyY IpaBIIILHHN OamaHC
MiX IPO- Ta MPOTH3ANAIBHIMHU PEAKIiIMU € OCHOBOIO
JUISE HOpMaJIbHOT Tedii BariTHOCTI, a IIUTOKIHKU € CHT-
HAJIBHUMU O1TKaMH, IO KePYIOTh O10IOTIYHUMHU IIPO-
IlecaMHu ITiJ Yac BariTHOCTI, Bij IMIUTaHTAIIil 10 TTOJIO-
riB. Tak, iHTepdepon-ramma (IFN-y) € mpo3amansHIM
[IUTOKIHOM, SIKHW BHJIITISIETHCS IMyHHUMH KJIITHHAMU,
Bkitodae npupogHi kinepu (NK) i Thl-kmituan, sk
YacTHHY IMYHHOI BIIIOBII Ha MOJEKYJSPHI CTPYK-
TypH, 1oB’s13aHi 3 momkomkeHHsM (DAMP) Ta maro-
TeHHO-acouioBaHi MoJeKyssipHi cTpykTypu (PAMP)
[15]. IFN-y € KIIOYOBUM MeNiaTOpOM BIIMOBIAI Ha
BipycHi 30ynHuKM Ta nyxuauHu [16, 17]. Ha inTep-
¢eiici matu-mnin IFN-y criprsie BHHUKHEHHIO Ta TiJ-
TPUMIII YCIIIIHOI BariTHOCTI, 00 OIOCEPEIKOBYE pe-
MOJIEJIIOBAHHS CYJMH €HIOMETpito Ta aHriorenes [18].
B omHOMY i3 JocHiKeHb cHocTepiranocs 3Ha4He
MiJIBUINEHHS cepeiHboi KoHeHTparii IFN-y mix nep-
[IMM, APYTHM 1 TPETIM TPUMECTPAMHU IPU HOPMAIBHO-
My po3BUTKY BariTHocTi (91,05 nr/mm, 124,50 nr/mi i
131,05 nr/mu, BiamoBigao) [19]. B iHmmx mociimkeH-
HSX TIOBIJOMJISIIOCS PO 3HAYHO HMOXKY1 KOHIEHTpaLii
IFN-y y TpeTboMy TpuMecTpi HOPIBHSHO 3 MEPIIUM
[20, 21] abo mpyrum [22] TpumecTpamu. Huska no-
CJIIJKeHb TI0Ka3ajia HassBHICTb BUIIMX KOHIICHTpAIlii
IFN-y y TperboMy TpuMecTpi mpotu apyroro [23].
[Ipote yuyacHHMIII TOCHI/PKEHHS MaJId HaJMIpHY Bary
a00 oXupiHHA [22], 1110 MOIJIO BIUIMHYTH Ha Pe3yJib-
TaTH. AJDKE JOBEICHO, 110 OKHUPIHHS IMiBUILYE KOH-
LIEHTpAIlii MUTOKIHIB, BKItodatoun [FN-y [23, 24, 25].
[Ipore HewonaBHe nOCHIKEHHS [26] HE BHSBHIO
CYTT€BHUX 3MiH y KoHHeHTparisx IFN-y B cuposarmi
kpoBi Matepi Ha 10, 12, 19 1 24 TwxHi.

®axrop Hekposy nyxiunau (TNF)-o € npo3anais-
HUM IHUTOKIHOM, SIKHMH KOTYETHCS B XpOMOCOMi 6 i
nie gepe3 peuentopu TNF (TNFR1 i TNFR2), ski
EKCIPEeCyIOThCsl OUIBLIICTIO KIIITHH 1IMYHHOI cHCTe-
MU [27]. OkpiM cBO€i KJIIOYOBOi poJli B 3aMalbHUX
peaxiiisx Ha iHekmio [28], TNF-o € BaxymBuM pe-
TYISTOPOM HOPMAIIBHOI (DYHKIIIT KITITHH, BILTHBAIOUU
Ha XKHUTTEBO BAXJIMBI O10JIOTIYHI MPOIECH: KIIITHHHA
nposidepartisi, anmonTo3 i BUPOOHUITBO IHIIUX IH-
TOKiHIB, Takux sK 1JI-6. Amonrto3 € KpUTHIHAM IS
perynsiii BKUBaHHS KIITHH TPo(oOIacTy MIaleHTH
mij yac HopMmasibHOi BaritHOCTI [29, 30]. IIpu HoOp-
MaJbHIN Teuii BariTHOCTI KoHIeHTpamnii TNF-o B cu-
poBaTIli KPOBi MaTepi € 3HAUHO BHUIIUMH Yy JIPYTOMY
Ta TPEThOMY TPHUMECTpaXxX MOPIBHIHO 3 meprmM [31].
Tak pocmimpkenns [ 19] BusiBuio, 110 cepe/iHi KOHIICH-
tpauii TNF-o 3HaYHO MiABHITYBAJIUCS MiX MEPIINM,
JPYTUM 1 TpeTiM TPUMECTpaM 3J0pOBOi BariTHOCTI
(108,00 rir/mu, 153,01 nr/mut 1 172,89 nir/mi BiAMoBiz-
HO). Takox croctepirany 3HAYHO BUIII KOHIICHTpAIIii
TNF-0 y TpeThboMy TpUMECTpi TIOPIBHIHO 3 PaHHBOIO
BariTHicTiO [32]. IToBigomMisisiocst PO 3HAYHE ITiJ(BU-
meHHs kKoHneHTpanii TNF-o B cupoBarmi kpoBi Ma-

OrJiIAa4 JITEPATYPU

Tepi MK mepmuM i npyrum [33, 34], i ApyruM i TpeTiMm
TpumecTpamu [35]. AGO mpo 3HAUHE 3HMKEHHS KOH-
nenTpaiiii TNF-o B cupoBariii KpoBi Marepi Mix Tep-
M i Tpetim Tpumectpamiu [20, 21]. Takox € pobotwy,
ki He BusiBHIH 3MiH Yy TNF-0 y pi3Hi TepMmiHM Barit-
HOCTI IpU HOpMallbHOMY i1 epediry [22, 26, 36, 37].
3arajioM, He BUKIIOYAETHCSA 3POCTAaHHS KOHLIEHTpALii
TNF-o mapanensHO mporpecyBaHHIO BariTHOCTi. He
HajJMipHEe 30UTBIICHHS HOTO HampaBJIeHe Ha IiITpH-
MaHH i IBUIICHAX METa0OIIYHUX TIOTPEO OpranizMy
JKIHKH, 1110 IT0B’sI3aH1 3 BariTHICTIO.

Iarepneiikin-6 (IL-6) € TUIEHOTPOITHUM ITUTOKI-
HOM, SIKUM B OCHOBHOMY NPOAYKY€ETHCS MOHOLUTaAMH
Ta Makpodaramu, a TaKOXX iHIIMMHU iIMyHHUMH Ta Hei-
MYHHHUMH KJIITHHAMU, 30Kpema T-KIiTHHaMU Ta KJIITH-
Hamu eHjiorenito. [Ipyu HopManbHIN IMyHHIN BiATOBI
Makpodaru Buaisiors 1L-6 y Binmosine Ha PAMP.
[Tin gac cekperii IL-6 mepemingyeTscsi B MEUiHKY, 1€
BiH CTUMYIIOE CHUHTE3 OUIKiB roctpoi dasu. Kimbka
JOCITKEeHb TTOKa3aliu, 110 KoHleHTpailis [L-6 3HauHo
MJBUIYETHCS 1] 9aC HOPMAILHOTO PO3BHUTKY BariT-
HOCTI, 1HIIII HE BUSBWIIM 3HAYHUX 3MiH [34, 35].

Knitnau Th17 Baxiusi uis koopauHaiiii BpoJpke-
HUX 1 aIaNTHBHUX IMYHHHX PEaKIliii MPOTH BTOPTHEH-
HS IATOTEHIB 1 OepyTh y4acTh y pO3BUTKY ayTOIMYHi-
tety. Llutokinu IL-17 cexpetytorbest kiiTunamu Th17
1 CIPUSIFOTh CHHTE3Y 1HIIKX MMPO3anajbHUX UTOKIHIB,
SIKI MOKYTh BIUTMBATH HA PO3BUTOK ayTOIMYHHHX 3a-
xBoptoBaHb [36]. OmHE AOCHTIIKEHHSI TOKa3ajo, 110
koHIeHTpalis 1L-17 3Ha4HO 3pocTae mpu BariTHOCTI.
[Ipote IL-17 OyB BUSIBIEHHIA Y BCiX TPHOX TPUMECTpaX
nuire y Tppox i3 13 xinok [37]. [Hme mocmipkeHHs
MOKa3aJIo, Mo KoHIeHTpamis 1L-17 3Ha4HO 3HIKY€ETh-
Csl MK MEPIUINM 1 IPYTUM TPUMECTPaMU HOPMaJIbHOL
BariTHOCTI [26]. [HIIi gOCTIIKEHHS BUSBWIM 3HAUYHY
Bapiamiro KoHmeHTpanid 1L-17 y 5 gacoBux Toukax
MPOTSATOM 370pPOBOi BariTHOCTi. HeBenuka KiTbKiCTh
JOCITiKEHb HE JT03BOJIsiE BCTAaHOBUTH BB I1L-17 Ha
PO3BUTOK HOPMAIILHOT BariTHOCTI. Pa3om 3 TuMm, Heo-
JaBHI TOCIIDKCHHS] BUBYAJI BAXKIMBICTh MapaJurMu
«Th17/Tregy» mix 9ac BariTHOCTI. 3riIHO 3 HEIO 3MiHA
cuiBBigHomenHs Th17 : Treg (3MeHIeHa KiTBKICTh
KIiTHH Treg) MoXKe CIIPHUATH PO3BUTKY MPEEKIaMIICii
[38]. Inrepneiikin-1 6eta (IL-1PB) 3a cTpykrypoio Ta
¢byskmismMu monioauid no IL-1o. OOumBa OiIKH KO-
IYIOThCSL T€HaMH, K1 pO3TallloBaHI HA XpOMOCOMi 2.
Js popmyBanHS npo3ananbHoi (a3u 3ananeHHs [39]
BOHU 3B’s13yroThesl 3 perentopoM [L-1 tumy 1 (IL-
IR1). IL-1B cexpeTyeTbcsl IMyHHUMHU KIITHHAMH, Y
TOMY 4HCIi MOHOLMTamu Ta Makpodaramu. IL-10 €
murokinoMm Thl, ajme Takok 1MOB’si3aHuUi 3 BiAMOBIAs-
mu Thl 7. JocnimkeHHst cBiauarh, mo IL-10 3a3Buyaii
MPUCYTHIH Y HU3bKUX KOHIIEHTparisx (1o 10 nr/mm) y
CUpOBATII KpoBi MaTepi. JlocmikeHHs TTOKa3alu, 10
piBenb IL-1P 3HaYHO BULIMIA Y IpyroMy Ta TPETbOMY
TpumecTpax [31]. Huska mocmimKeHb CBim4aTh, II0
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IL-1p 3HaYHO 3HIDKYETHCS MiX TEPIIUM Ta TPETIM
tpumectpamu [20, 21]. [aimi pod6oTu 10BOAATH BiICYT-
HICTh CYTTEBUX 3MiH Y CHPOBAaTKOBHX KOHIICHTPAIISX
IL-1B B pi3Hi MOMEHTH HOPMAJILHOI BariTHOCTI [26].
CymnepeuHicTh pe3ynbTaTiB MOSICHIOETHCS TPYJHOILA-
MU y BusiBiieHHI IL-1B gepe3 #oro KopoTkui mepion
HaniBpo3mnaay B kpoBoooiry [35].

[IpozamanbHuii 1uTOKiH, iHTepinelkin-2 (IL-2),
Jie UIsIxoM 3B’ s3yBaHHA 3 IL-2R, BrmuBarouun Ha nu-
¢bepenmianito T-mimdouutie [42]. oka3u cBim4aTh
PO 3HAYHE 3HIDKEHHA KoHIeHTpauii IL-2 y cuposar-
Il KPOBI MaTepi MIX MEPIIUM 1 TPETIM TPUMECTPaMH
BariTHOCTI, fika HOpMallbHO po3BUBaeTbea [20, 21].
Kinbkicts gociimkenp moao koHnenrtparii IL-2 y
CUPOBATIII KPOBI MaTepi oOMexeHa, IO € HACIiIKOM
TPY/AHOIIIB y BUSBIICHHI IIUTOKIHY IIiJ] Yac 3J0pPOBOL
BaritHOCTi. He Bukitoueno, mo IL-2 He miaBHIy€eTh-
Cs1 T1JT 9ac HEYCKJIaTHEeHOT BariTHOCTI, aJie 3pOCTaE Ha
TIIi YCKJIaIHEHb, BKIIOYAI0UX IIPEeKIaMIICito [43].

3ananpHUN XeMOKiH, iHTepnelkin-8 (IL-8), uepes
3B s3yBanHs 3 CXCR1 1 CXCR2 nepenae curHaim mo
3aJTy4yeHHIO IMyHHUX KJIITHH, 30KpeMa HeHTpodiiiB Ta
makpodaris, 10 3ananeHss [44]. In vitro IL-8 omoce-
PEIKOBY€E aHTI0TEHE3, SIKIH € BaYKIIBHUM TSI PO3BUTKY
moay. I1in yac HeyckiagHeHo1 BariTHOCTI piBeHb 1L-8
3HHIKY€ETHCS Y TIEpITY MOJIOBUHY BariTHOCTI [26], 3Ha4-
HO TIABUIYIOYNCh MK IPYTHM 1 TPETiM TpUMecTpa-
mu [22]. Konnenrparii #oro B TpeThOMY TPUMECTPI
NOpiBHSAHO 3 ApyruM € Bumumu [35]. Taki 3MiHM B
KOHIIeHTpaIlisfX [L-8 MOXyTh BioOpakaTH 3HIKCHHS
Mpo3ananbHuX BiANOBiAEH y IpyroMmy Tpumectpi. Pa-
30M 3 TUM, HHA3KA JOCIIKEHb BUSABIIIA 3HAYHI 3MIiHN
koHmeHTpamii 1L-10 mig 9ac HeycKIaaHEeHOi Barit-
Hocrti [20, 37, 44].

IL-4 omocepenkoBye auepeHIiIOBaHHS HAsSBHUX
T-xmituH y Th2-kmiTHHE Ta Ji€ K TPOTH3AaIbHUH
LUTOKIH, 3B’ sI3yIOUHCH i3 perenitopom IL-4Ra ta akTh-
Bytoun curHanbHUM muisix STAT6 [46]. Tlpu neyckia-
HeHill BariTHOCTI KoHmeHTparii IL-4 3anumarorbes
MOCTIHHUMU BCIO TecTaiiio [26]. Hu3ka gocmigHuKiB
HE CToCTepiranu 3MiH y KoHueHTpamisx 1L-4 mig gac
BaritHOCTI [47], Toal sIK AesKl moBigoMIsuIH, 1o 1L-4
€ HwkuuM 3a LLOD npu HeyckiaJHEHid BariTHOCTI
[22]. OOMexeHa KiTbKICTh OCIHIPKEHb BKa3ye IO
koHmeHTpartii IL-13 [26] Ta IL-33 [48] € He3MiHHUMH
IIpY HEYCKJIaTHCHIN BariTHOCTI [49].

Meniatopu 3amajieHHs IPH BAriTHOCTI, YCKIaf-
HeHill mpeeknamrciero. [Ipeeknamricis He € camo-
CTIMHMM 3aXBOPIOBAHHSAM, a € CHHAPOMOM, SKHM
00yMOBIICHHII HEMOMKJIMBICTIO aJanTalliiHUX CUCTEM
OpraHi3My Marepi aJIeKBaTHO 3a0e3MeUUTH BUMOTH
10712, 10 PO3BUBAEThCs. Llsi HEBIAMOBiMHICTH pe-
amizyeThCsl 4epe3 pi3HMi CTymiHb mnepgy3iiHo-au-
(hy3iitHOT HemocTaTHOCTI TuTaneHTH. IcHye moHan 30
apryMEHTOBAaHUX CTIONATOTCHETHYHHX TBEPKCHb
IO/I0 TPUYMH BHUHUKHEHHS IIPEEKIaMIICii, OJHaK
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JKOITHE 3 HUX OJHO3HAYHO 1 B MOBHIA Mipi HE IOsC-
HIO€ IPUYMHY PO3BUTKY Liboro crany [50, 51]. ITpote
Ha ChOTOJIHI BCI BOHHU CXOJAATHCS HA TOMY, IIO Tpee-
KJIaMIICisl € MyJIbTH(AaKTOPHOIO TATOJIOrI€0, MyCKO-
BUM MEXaHI3MOM PpO3BUTKY SKOI € eHJoTeNialbHa
muchynkiis. Came enjgoreriaibHa AUCHYHKITS 00y-
MOBJIIOE€ MATOTCHETHYHI MEXaHI3MH PO3BHTKY IIpee-
KJIAMIICi1, PN 3 SIKUX — IeHEepati30BaHuil crazm
apTepiolt Ta MiABUILEHHS TEPUPEPUIHOTO CYTHHHOTO
OI0pY, L0 MPU3BOAMUTH [0 MOPYLIEHb MIKPOLUPKYJIs-
il y BV CTa3y KPOBI Ta MiJBUIICHHS CYIUHHOI
poHUKIMBOCTI. Hanpukinii 1ie hopmye cTiliky ap-
TepiaNbHy TINEepPTEeH3iI0 Ha T MOpyIleHHs mnepdys3ii
JKUTTEBO BaXJIMBUX opranis [51, 52].

OCHOBH TpeeKIaMIIcii 3aKITagaloThCI Y MOMEHT
Mirpamii nurorpodobiacty. BinOyBaeTbes rampmy-
BaHHA Mirpamii TpodobiacTy y cmipaidbHi apTepii
MaTKH, TOOTO (OpPMYyeThCS HEIOCTATHICTH JIPYTol
XBwWII iHBa3ii nuToTpododmacty. Ha mymky psiy no-
CIIHUKIB, (hakTOpaMu, SKi 3HMXKYIOTh 1HBAa3UBHY
3ATHICTh TPO(DoOIACTY, € TIOPYIICHHS 3B’SI3KIB MiXK
TYMOpaJIbHUM 1 TPaHCIUIAHTALIiHUM iMYHITETOM, 3
OHOTO OOKy, Ta IMYHOJIOTIYHOIO TOJICPAHTHICTIO, 3
iHII0T0. BUHMKAIOTH MyTaIlii TeHIB, BiMOBITAIEHUX
3a CHHTE3 CIIONYK, SKi PErylIioloTh TOHYC CYIUH (CH-
noteniny-1, NO), 6rmokyroTecs inriditTopu ¢idpunoti-
3y. Ilpu HemoBHONIHHIN iHBa3ii UToTpododIaCTy y
CHipaJIbHUX apTepisX HE HACTYMAlTh MOP(OJIOTivyHi
3MiHH, XapakTepHi IJIs BariTHOCTi, TOOTO He BinOy-
BaeThcsl TpaHchopMmarlii iX y IUIalleHTapHi CyIWHU.
e mo wmipi mporpecyBaHHs BariTHOCTI MPHU3BOASATH
JI0 CHasMy CHipaJbHHUX apTepii, M0 3HIKY€E MIKBOP-
CUHYATHH KPOBOTIK Ta BUKJIMKAE TiMOKcito. HermosHe
3aKPHUTTS MIPOCBITY CHIpANbHUX apTepiil muTOTpodoo-
JACTHYHUMH 3aTOPaMH Ta NiepeYacHUid TT04aTOK Mar-
KOBO-TUTAI[CHTAPHOTO KPOBOIUIMHY Y ILIEHTPAIBHUX
BiJIiJIaX TPHU3BOAUTH IO HAJAMIPHOTO HAIXOMKCHHS
MaTepUHCHKOI KPOBi y MbKBOpCHHYATHI mpocTip. Lle
CTpUsi€ MEXaHIYHIA Jii Ha XOpIOH Ta BUHUKHECHHIO
OKCHJATUBHOIO CTpecy. [eMiuHO-TIMOKCHUYH] 3MiHH,
sIKI pO3BHMBAIOTHCS y IUIALICHTAPHIN TKAHWHI, aKTHBi-
3YIOTh MOJICKYJIH KIITHHHOT aaresii, M0 MpU3BOISTH
IO TIOPYUICHHS CTPYKTYpPH Ta (YHKII CHIOTEIII0
abo /10 3HWKEHHS KOHIEHTpalii OiOXiIMIYHUX CIIO-
JIyK, 30KpeMa apriHiHy, SKi 3aXUIIa0Th CHIOTENIH BiJ
TOIIKO/KEHB [52, 53].

Buninsirore ABi crajii po3BUTKY CYIUHHOI JaHC-
¢byHkmii pu npeekiamricii. Ha neprmomy erari Bu-
HUKAa€ reMOIUHaMIYHa ajalTalis [0 BariTHOCTI Ta
CyOONTUMATIBHNN PO3BUTOK IUIALICHTH. Y pe3ynbTaTi
MOPYIICHOT TUIAIICHTAIlli Yy TUIACHTI BUPOOISIE€Th-
csl pan Ol0JIOTIYHO aKTUBHHX pedoBHH. Ha apyromy
eTari PO3BUBAETHCS Mi3HS CYIMHHA JUCQYHKIA, sIKa
XapaKTePU3Y€EThCSl CHAOTENANBHOK JTUCPYHKITIETO.
OcranHst (popMye KIIHIYHHNA CHHIPOM MPECKIAMIICII.
Po3Butok recramiiiHoi eHgoTenmiomarii CIPUYMHS-
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FOTh. AaKTHBAIlil TMEPEKUCHOTO OKWCIICHHS JIIiJIiB;
IiABUIIEHHS aKTUBHOCTI (hocominasz, upKyIIOI0UNX
HEHUPOTOPMOHIB (€H/IOTENIH, KaTeXOJaMiHH), TPOM-
OOKCaHy; 3HW)KEHHS aKTHBHOCTI iHTriOiTOpY mpoTeas
a2- makpornoOyininy [54].

3MIHM €HIOTENII0 MPH MpeeKiIamIicii € crerudiy-
HUMU. PO3BUBAETHCS CBOEPIIHUNA E€HAOTENIO3, SKHMA
HpOSBISIEThCA HAOyXaHHAM NUTOIUIA3MH 3 BiAKIa-
JeHHSIM (iOpUHY HaBKOJO 0a3ajbHOT MeMOpaHHW Ta
BCEepeIMHI HAOPSKIIOl €HIOTENIalbHOT ITUTOILIa3MHU.
Enporenios crouarky mae JoKanbHUIA xapakrtep (cy-
JIMHH TUTIAICHTH Ta MAaTKH), MOTIM TONIMPIOETHCS Ha
iHII opranu. ['ecraliiiHa eHI0Temonaris ClipuIuHsIE
PsiA 3MiH, SIKi 0OyMOBIIOIOTH KJTIHIYHY KapTHUHY IIpe-
exiamricii. [Tpu ypaxeHHI EHIOTEN0 OJNIOKYEThCS
CUHTE3 Ba3oAMJIATAaTOpiB (MpocTauukiid, C-Harpiii-
YPETUYHUH TENTHJ, EHIOTENIaNbHUN pelaKkcyrounit
gyuHHUK — NO), YHACIIIOK Y0TO TMOPYIIYETHCS SHJIO-
Teniii-3anexxHa aunarauis. [Ipu ypakeHHi eHI0TeNio
Ha PaHHIX TepMiHaX BariTHOCTI BiZJOyBa€THCS OTOJIEH-
HS M S30BO-€JIACTHYHOI MeMOpaHM CyIHMH i3 po3Ta-
[IOBAaHUMH B Hill a-penenTopamu. Lle npuszBoauts 10
MiJIBUIIEHHS Yy TJIUBOCTI CY[HMH JI0 BA30aKTHBHUX pe-
YOBHH. 3HUKYIOTHCS TPOMOOPE3HCTEHTHI BJIACTHBOCTI
cynuH. ITomKomKeHHs: eH0TeNi0 3MEHILY€E HOro aH-
TUTPOMOOTHYHHUII MOTCHIIAN YHACHIAOK MOPYIICHHS
CUHTE3y TPOMOOMOIYJIIHY, TKAHHHHOTO aKTHBaTOpa
IJIa3MIHOTEHY, MiJBUILEHHS arperauii TpOMOOILUTIB 3
MOAATBIINM PO3BUTKOM XPOHIYHOI (POPMHU CHHIPOMY
JIMCEMIHOBAaHOTO BHYTPIIIHBOCYJMHHOTO 3TOPTaHHS
KpOBi. AKTHUBYIOTHCSI (DaKTOpH 3arajieHHs, TepeKuc-
Hi pajJuKaiy, IUTOKIHU, AKi JOJaTKOBO MOPYIIYIOTh
CTPYKTYpy eHmotenito. [liaBHIy€eThCS TPOHUKHICTD
CYIMH. YpaXeHHsI €HJIOTEII0 MO 31 3SMiHOKO CUHTE-
3y alIbI0CTEPOHY Ta 3aTPHUMKOIO Y BiTIOBi/Ib HA II€ Ha-
TPIIO Ta BOJW B KJIITHHAX 3yMOBITIOE MTATOJIOTIYHY TPO-
HUKHICTh CYIMHHOT CTIHKU Ta BUXIJI PIAMHHU 13 CyJIUH.
Lle cTBOpIOE OAATKOBI YMOBH JIJIsl TEHEPATi30BAHOTO
criasMmy CyJIHH, apTepialibHOl rinepreH3ii, HabPsSKOBO-
ro cuHapomy. Ha To1i mporpecyBaHHs cria3Mmy CyIHH,
rinepKoarymsiii, MigBUIICHHS arperauii epuTponnTiB
1 TPOMOOIIMTIB Ta, BIAMOBIIHO, 301ILIIICHHS B’ I3KOCTI
KpOBi, (POPMYETHCS KOMILICKC MiKPOLUPKYISITOPHUX
MOPYIICHb, SIKI PU3BOJATH JI0 Tinonepdysii opraxis
(TIeYiHKY, HUPOK, IUIAIICHTH, MO3KY Ta iH.) [53, 55].

B ocransiii yac HayKoBIIi BCe OLIbIIE CXUIIAIOTHCS
JI0 IMyHOJIOTi4HOI Teopii BUHUKHEHHS TPEEeKIaMIICi.
3TiJIHO 3 HEK0, OCHOBOKO JUIS PO3BUTKY IpeeKIaMIICii
€ HasBHICTh JIBOX PI3HUX 32 aHTUI'€HHOIO CTPYKTYPOIO
OpraHi3MiB — MaTepi 1 mioaa. BcranosneHo, 1mo iMyH-
Ha BIIMOBIb OPTaHi3My MaTepi Ha aHTUTCHHUH IMOJ-
pa3HHK TEHETHYHO JieTepMiHoBaHa. [ 1 Biipi3HAETh-
Csl Bil MaTepUHCHKOTO OpraHi3My 3a pPaxyHOK Ti€l
iH(popMallii, Ky BiH OTPHUMY€E 3 aHTUTCHAMH OaThKa.
€11Ha crcTeMa B OpraHi3Mi, sIKa PO3ITi3HAE TyKOPiTHI
TiJa — IIe cUcTeMa iMyHiTeTy. ToMy y PO3BUTKY Ipe-

Ol JIS4 JITEPATYPU

SKJIaMIICii BariTHUX HAWOLIBII CyTTEBUM MOMEHTOM
€ peaxIlisl AaHOi CHUCTEMH Ha YYKOpiJHI aHTHUTEHH.
IMyHOJNIOTIYHA Teopiss PO3MIsLAae MPECKIAMIICIIO SK
IMYHHO-010JTOTIYHAH KOH(IIKT MiX aHTUTCHHUMH
cucTeMaMu Matepi Ta miozaa. IIpoBigHa pons y 1b0o-
My KOH(QIIIKTI BIJIBOIUTHCS MMOPYIICHHIO TPOHUKHOCTI
IUTAlleHTapHOTO Oap’epy 1 3HWKEHHIO CTYICHS IMyHO-
JIoTiuHOi TosepaHTHOCTI. KpiM Toro, iMyHHa cucteMa
BariTHOT 3HAXOIUTHCS B OOMEKEHHMX (i310JOTTIHUX
pamKax iMyHocynpecii 3aBIsSKH 4iTKid poOoTi imy-
HOPETYISTOPHUX MEXaHi3MiB. AJie came MeXaHi3MH
IMYHITETY TEpIIMMH PEaryrTh Ha JIil0 OyIb-SKOTO
necTalimizyrodoro (akropa, sk €K30r€HHOro, TakK i
€HJIOTEHHOI'0  IIOXO/DKEHHS. IMyHHO-CTpYKTYpHUH
romeocras 3a0esledye ananTamiiHi MeXaHI3MH IpH
BaritHOCTI. TakuM YHHOM, PECKIIAMIICIS MOXKe OyTH
HACJIIJIKOM JucOanaHCy MK MAaTEePUHCHKHMH aHTHUTe-
HaMH{ Ta aHTUTEHHOIO CTPYKTYpOIo 1oy [56, 57].

Came ToMy 3pocTae iHTepeC 0 POl HUTOKIHIB SIK
paHHixX OioMapkepiB mpeekiIaMmcii. ¥ HU3Ii Aocia-
JKCHb BHMIPIOBAJIM CHPOBATKOBI IUTOKIHM Matepi y
3pa3Kax, 310paHuX A0 MOYaTKy MpeeKIaMIICii, 1 BUBYA-
JIM PI3HUIIO MIXK XIHKaMH, Yy SKHX Ii3HIIIEC PO3BUHY-
JIacsi PEeKJIaMIICIs, 1 KIHKaMH, sIKi MaJId HeYyCKJIa/IHe-
Hy BaritHicTh. [y TNF-0 cupoBaTkoBi KOHIIEHTpAITil
HE MaJiu cyTTeBOI pisHuLi [25, 40, 58]. Huzka nocmin-
HUKIB BBaXawTh, 10 TNF-o, Bumipsanii Ha 14-18
THXHI, MOXKe OyTH TOTEHIIMHUM OlOMapKepoM Ipe-
exJamIicii 3 HKYMMHU KoHueHTparismu TNF-o, 1o
CIIOCTEPIrarThCsl y KIHOK, Y SKHX ITI3HIIIE PO3BHHY-
nacst mpeekamricist [59].

Ha pannix tepminax BaritHOCTi (10-14 TiXHIB)
piBeHb IL-1P cyTTEBO BiAPI3HIETHCS MIXK KIHKAMH, Y
SIKHMX PO3BUBAETHCS MPECKIAMIICISI, Ta THMU, Y SIKHX
BariTHICTh € HEYCKIIaJHEHO. OKpIM TOTO, y 3pa3Kax,
OTPUMAaHUX Yy Jpyromy TpumecTpi (mpubnuzno 17
TwkHIB), IL-1 OyB BHIIUM NpU HEyCKIAJHCHIN Ba-
TITHOCTI Ha BiAMIHY BiJ )KIHOK, Y SIKHX PO3BHHYIACS
npeeknamicis. [Ipu npomy nigBumenss [L-10 y npy-
TOMY TPUMECTPI aCOLIIOBAIIUCS 31 3HIDKCHHSM IAHCIB
PO3BUTKY nipeekiamiicii [35, 40]. 3 iHmoro 60Ky, KOH-
nenTparii IL-1p y nepmiomy TpuMectpi Oyiin 1oB’si-
3aHI 3 MepemIYacHUMHU NOJIOTaMH, BHACIIOK Ipee-
knamrcii (< 37 tuxkaiB) [24, 40 58]. 3aranom, 1L-1B
MOXKe OyTH paHHIM HPEAMKTOPOM IMPEEKIAMIICIT, sKa
MIPU3BOIUTE JI0 MIEPEIIACHUX MOJIOTIB.

VY HuU3BLI JOCHIPKeHb BCTAHOBIEHO BiJICYTHICTh
PI3HHUII B CHPOBATKOBUX KoHIeHTparisx [L-8, 1L-12
a6o IL-6 Ha T mpeekaMIICii Ta HEyCKJIaHEHOI Ba-
riTHOCTI [25, 40]. ¥ mepmioMy TpUMECTpi BUSBICHO
3HA4YHO BHII KOHIeHTpamii 1L-8 y cuposarii Kposi
y JKIHOK 3 INpeeKJIaMIICieo, aie He Oyao pi3HUII B
piBmsx IL-12p40, IL-12p70 abo IL-6 mopiBHSHO 3
HEYCKJIQJIHEHOO BariTHICTIO [58]. ¥V BariTHHX 3 mpee-
KJIAMIICI€I0 3pa3Ku KPOBi, 110 Oysu 310paHi B MEPLINiA
TPUMECTP, MaJIM 3HAUYHO BUINI KoHIEHTparii IL-12 Ta
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IL-6 mix Ti, siKi Oymu 3i0pani y npyromy [40]. To6To
IL-8, IL-12 ta IL-6 MOoXyTh OyTH paHHIMH MapKepaMH
MOYaTKy MPECKITAMIICII.

Pa3om 3 Tum, aHai3 nokasas, 110 y NEpUIOMY TpHU-
MecTpi koHreHnTparii IL-10 Oynu 3HaYHO BHIMMHU Ha
1 npeekiamricii [40] abo He 3miHIOBaNHCS [25, 58].
VY npyromy Tpumectpi piBerb IL-10 OyB HHXKUUM y
KIHOK 3 mpeekinamriciero [36, 40, 59, 60]. Bonnouac
cepenni konnenrparmii IL-10 Ha 14-18 TrxHI Tipu He-
YCKIIQJIHCHIN BariTHOCTI OyJIH 3HAYHO HIDKYUMH, HIXK
npu TSOKKiH (21,54 nr/mi) abo nerkii mpeekiaaMmncii
(14,84 nr/mur) [60]. THIIE TOCTIKEHHS TTOBIIOMHIIIO
1po BiacyTHicTh pi3Hui B IL-10 Ha 14-18 THxHAX Ba-
TITHOCTI MiX XKIHKaMH, y SKHX Ii3HIIE PO3BHHYJACS
MPEEKIIAMIICIs, 1 )KIHKaMH, Y SKHAX [OTO HE CTaOCS
[61]. BimbmiicTs AOCTIIKEHD, SIKiI MMOBIIOMIISLI TIPO
3HAYHI BiAMIHHOCTi, Manu Oinbmii koroptu (3 >50)
JKIHOK, y SKHX PO3BUHYJAcCs Tpeekiamricis [36, 40,
60], Toai sSIK JOCTIKEHHS, SKi HE MOBIIOMIISIIH PO
3HAYYIICTh, MaJld MEHIIY YUCENBHICTh XIHOK (<15)
[58, 61]. 3aramoM KiJbKa TOCIIHPKEHb TIOKA3yHOTh, 110
Hk4l koHueHTpauii IL-10 y npyromy tpumectpi (14-
18 TIKHIB) MOXYTh OyTH paHHIM MapKepoOM IOUYaTKy
npeeksiamicii [60].

Konuentpauii IL-18 y apyromy TpumecTpi BULIl y
KIHOK, Y SIKMX PO3BUBA€ThCA npeekiaamicis [40]. Kon-
nenTpaiii TGF-B B cupoBariii kpoBi MaTepi B miepIio-
My [36] i npyromy [40] TpumecTpax BHILI y JKIHOK, Y
SIKMX PO3BHHYJACS MpeekiIaMIcis. BoqHouac, nocnia-
JKeHHS [36] Tokasao, 1o KiHKH, y SKUX pPO3BUHYJIA-
Csl TpeeKIIaMIIcisi, Manu Huxk4i koHneHTtpamii TGF-3
y apyromy TpumecTpi. lle cmocTtepeskeHHS y3rof-
JKYETHCSI 3 PaHille 3raJlaHAMU JOCIIDKCHHIMH, SKi
MOBIIOMITSUTH TIPO 3HAYHO HKKYI KOHIeHTpaii [L-10
y JKIHOK, y SIKMX TTi3HIIIEe PO3BUHYJIACS MPEEKIaMIICis
[36, 40, 59, 60]. lle Moxe BimoOpakaTH TOABIHHY
BakiuBicTh 1uToKiHiB Treg 1L-10 i TGF-P mpu ne-
YCKJIaJTHeHIi BariTHOCTI. 3arajioM, HIK4i KOHIIEHTpa-
mii IL-10 y cupoBarii KpoBi Marepi y Ipyromy TpH-
MECTpl MOXKYTb CBIJUUTH IPO MOYATOK MpeeKIamIIcii
Ta MiATBEP/UKYBATH BAXKIHMBICTh NPOTH3AMAIBHUX
IUTOKIHIB 1 IUTOKIHIB Treg y KOHTpOIIi 3anajieHHs Ha
CepelrHI BariTHOCTI.

L{uTOoKiHM YacTO BUMIpPIOIOTH IPOTITOM TPETHOTO
TPUMECTPY ISl TIOPIBHSHHS MK XIHKaMH, SKi CTpa-
KIAIOTh HA TMPECKIAMIICIIO, 1 XKIHKaMH, IO MaloTh
HeyckIanHeHy BariTHicTh [49]. Kinbka gocmimkeHb
BHUSBHJIM TIPO 3HAYHE ITiBUIICHHS KOHIICHTpAIil
IFN-y mpu npeeknamrcii [61]. Lle Mmoxke BinoOpakaTu
MOCWJICHHS IMYHHOI BiATIOBiZI Ha BipycH ab0 aKTHB-
HICTh IPUPOJHUX KIIITHH-KUIEPIB, OCKUTBKH 1H(EKIIis
OB’ s[3aHAa 3 MPEEKJIAMIICIE€I0 1 3TOI0M MOXKE NpHU3Be-
CTH JI0 aKTUBANii Mpo3anaJbHUX IUISIXIB 1 YCKJIQAHCHb
BaritHOCTI. € JOCIIHKEHHS 1110 BUABUIIA 3HAYHO HIXK-
gi koHIeHTpanii [IFN-y na i npeeknamrcii [62] ab6o
BIZICYyTHICTb CYTT€BOI PI3HHUII MIiX INPEEKIAMIICIEI0
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Ta HEYCKJIQIHEHOI BariTHicTIO [63, 64]. Huska no-
CJIIJKeHBb TIOKa3alia 3Ha4yHe 3POCTaHHS KOHIICHTpaIlii
IFN-y mpoTsroM TpeTboro TPUMECTPY Y KIHOK 3 TIpe-
eKIaMIIciero. Y HalOiIpmoMy mociimkenHi [61] Oymo
BUSBIICHO 3HAYHE IMiJBUIICHHS UTOKIHY, alie JU3aiiH
JOCITIPKEHHS MaB IUPIIU 1epios yacy Bindoopy (25-
36 THXKHIB).

Hocnimkenns [61, 65] BcTaHOBUIM 3HAYHE 3pO-
cranasg TNF-o y TpeThOMy TpEMeCTpi Y KIHOK 3 Tpe-
eKJIaMIICi€ro, ToAl K iHu [61, 65] nokazanu noaioHi
ab0 HEeCyTTE€BO BiJIMiHHI KOHIEeHTpalii. JlocimimkeH-
Hs, SIKI BKa3yBalld Ha BIJICYTHICTh CYTTEBOI PI3HHMII
B koHIeHTpamisx TNF-o Mix mpeekyiaMIiciero Ta He-
YCKJIATHEHOIO BariTHICTIO, Mall MEHIIl KOropTH (<
40 mamieHTiB) [62], HIX AOCIIKSHHS, SKi TOKa3yOTh,
o TNF-o € 3Ha9HO 301IBIIYETHCS TIPH MPECKIAMIICIT
(> 40 namienriB) [61, 66]. 3aragom OimbIIICTE POOIT
JeMOHCTpye, mo koHneHTpamii TNF-o 3pocTarors Ha
TIIi MPEEKIIAMIICIi, 10 CBITYUTH MPO MOCUIIEHHS MPO-
3anajgbHOTO CUCTEMHOTO CEPEIOBHUIIA i 11 BITHBOM.

CuposatkoBi koHreHTpamii [L-2 y marepi 3HauHO
BUIIII [TPH TIPEEKIAMIICii, HXK TP HEYCKIIAIHEHIH Ba-
riTHocTi [61]. Lle Moxxe BimoOpakaTu mpo3anajibHe ce-
penoBuINe BHACHIIOK Npeekiamricii. B ekcriepuMeHnTi
Ha BariTHUX MUIIAX Oylo BCTAaHOBIEHO, 1o IL-2 €
KITIOUOBUM ITUTOKIHOM, SIKHI OTIOCEPEKOBYE aKTHBA-
IiF0 MIPUPOTHUX KIITHH-KUIEPIB 1 37I0pOB’S TUTAIICHTH
rpu npeeknamicii [67]. [Hmi poOoTH He BUSBUIM Pi3-
HUIll B KOoHIeHTpauisx [L-2 Ha 111 mpeekiamricii Ta
HEYCKJIaIHEHOI BaritHOCTi [62, 63, 64].

Kinbka aBTOpIiB CHIOCTEpiraiy 3HAYHE IMiIBUINCHHS
koHueHTpanii IL-8 Ha Tii npeexnamrcii [63], Tofi sk
IHIIIN TTOBIJOMIISIITH TIPO 1i BiCYTHICTH [62]. V 11iyio0-
My HE3Ba)KarouM Ha HEOIHOPIIHICTb pe3yabrarTiB [60,
68], 6inpImicTh POOIT CBIAYUTE PO 3pocTanHs [L-8 Ta
IL-6 Ha 111 peeKIaMIICii.

CrocoBno IL-1B[62, 63] taIL-13 [63, 69] He BusB-
JICHO CYTTEBOTO BHECKY X Yy NMAaTOTeHE3 MPEeeKIaMIICi.
Xoua € gocmipkeHHs [63], sKe MOBIAOMIISIIO, IO
piBerp IL-13 3Ha4HO KOJHMBAaBCS y JKIHOK 3 TIpee-
knamrciero. Okpim Toro, nociimkeHHs [ 70] mokaszano,
mo [L-4 3Ha9HO BUIKI MPH MTPEEKIIAMIICIT TOPIBHSHO
3 HEyCKJIaJHEeHOIo BariTHicTio. Ha i mpeeknammcii
CIIBBITHOIIEHHS TPO3aNaJbHUNA / TPOTH3aNaIbHUK
inTepierikin (IL-2 : IL-4 Ta IFN-y : IL-4) 3pocrano.

OcHOBHa Maca JI0CIiKeHb MOB1IOMJISIIO 11O CYT-
TEBUX 3MiH y KoHIeHTpamisx IL-10 mix xiHKamu
3 TIpeeKIaMIICiero Ta 0e3 Hel y TpeThboMy TpUMECTpi
BUABJIEHO He Oyno [59, 62, 63, 66]. Bognouac y
nociimpkenasx [70, 71, 72] BusBiIeHO 3HaYHE 3pO-
ctaHHs koHIeHTtpamii IL-10 Ha T mpeeknmamicii.
A nocnigkenHs [73] mokaszajo 3HauHEe 3HHMIKEHHS
koHUeHTpanii IL-10 y >XiHOK 3 HpEeKIaMIICI€I0.
Ockinbku IL-10 € KII0Y0BUM UTOKIHOM y PETyIIsi-
il 3amajieHHs, BiTHOCHE 3HWXXEHHSI KOHIEHTpaIlii
HOTO Yy KIHOK 3 TIPEEKIaMIICIEI0 MOXKE CBIIYUTH TPO
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Hee(EKTUBHICTh KOHTPOITIO IIpO3altajbHUX IPOLECIB
Ha TIi TIpeeKIaMIICii.

[ImamenTa € KIIOYOBHUM OpraHOM, SIKUH (opmye
3amalipHy BIAMOBIAL Ta IMYyHHY TOJEPAHTHICTh IIiJ
Yac BariTHOCTI. Perymsiist iMyHHOI B3aeMOfil Ha Ma-
TEPUHCHKO-(PeTalbHOMY iHTep(eiici Mae BaKIIMBE
3HAYEHHS, & MIKPOOTOUYEHHS TUIALIEHTH 3MilleHe B OiK
Th2. AHOManbHHI PO3BUTOK IUIALICHTH € KIFOUOBHM
(bakTopoM y maToreHesi npeekyamicii [74]. Baximuso
BPaxoBYBATH, 1[0 HA TJIi MPEEKIAMIICIT CIIOCTEPIraeTh-
Csl MiIBUIIICHHS TPO3aalibHUX IIUTOKIHIB SIK Y KPOBO-
00iry marepi, Tax i B rameHTi [73].

Y KIHOK 3 MpeeKIaMIICi€r0 3Ha4HO 30iIbIlIcHa CK-
crpecisa miameHTapHux Ta MoHouuTtapHux Toll like
receptors 4 (TLR-4). Lle nmpusBoauTth 0 Momudika-
mii mporeciB KIITHHHOI ajre3ii, aHrioreHe3a Ta 3a-
nayeHHA. 301IbIIyeThCs piBeHb Mpo3ananbHux 1L-6
ta ®HII-0, ane 3HWKYETHCSA KOHICHTPAITis MPOTH3a-
nanpHuX [L-10 Ta IL-4. PeectpyeThest mucyHKIis Ta
3HIKEHHS KinbKocTi perynstopuux T-kiitun (T-reg).
e mpusBomuth 10 nudepeHiioBaHHs T-xenmnepis
Ta HaIMIpPHOT CHCTEeMHOI 3amanbHOl peakiii. edi-
uut nporuzanaigbHoro IL-10, sikuit cekperyerbes
T-reg Ta 37aTHUI MPUTHIYYBATH MPO3aNaibHy (QyHK-
uito CD4+ T-kIiTHH 1 MOKpallyBaTh CTaH CyAMHHOL
CTIHKH, NEBHOIO MipOI0 OOYMOBIIOE €HAOTEMIaIbHY
mucyHKIio. Perynsaropri B-xinituan (B-reg) Takox
BIJIIrpalOTh 3HAYHY POJb B MAToreHesi MmpeekiamIcii
3a paxyHOK peryinsnii 6anancy T-xenmepu/T-reg. Ile-
peBakHA 1HIYKIIisI MPUPOAHIX T-KiIepiB, SKi MOXYTh
MOJYJIIOBATH IMYHHY BiIIOBiJb Yepe3 MPOLYKIIIO IIH-
TokiHiB IL-4 Ta IL-10 six B nepudepudHiii Kposi, Tak
1 B JeUuAyaIbHIA TKaHWHI, CIIPUSE PO3BHUTKY Ipee-
Kiamcii [75].

[IpozamansHi Meniaropu, Taki sk I1L-6, mpsMo Ta
orocepeakoBaHo yepe3 ®HII-a, OpanukiHiH, TPOM-
Oi1H BUKJIMKAIOTh JETPaJAIlif0 CHIOTENiaTbHOTO TIIiKO-
kamikcy. lle oOyMOBIIOE€ MiJABUINEHHS MPOHUKHOCTI
CYIIMHHOI CTIHKH 3 MPOTPECYBaHHAM KallJIIPHOTO BH-
TOKY B IHTepCTHLIaIbHUI mpocTip [5, 57, 73].

3amanpHe MONIKO/UKEHHS IMTIKOKAJIKCY, SIKe BUHH-
Kae IJ] 4Jac MpeeKJIaMIicii, 30UIbIIy€e MDKKIITHHHY
MIPOHUKHICTb, IOB'A3aHy 3 BUTIKAHHSIM PiIMHU Ta allb-
OyMiHy B IHTEpCTHIIAILHIH TPOCTip [66].

TakuM dYMHOM, TOUIKOPKEHHS CHCTEMHUX €H-
JNOTETialbHUX KIITHH € BUPILIAJbHUM Y TaTOreHe3l
mpeeknamicii Ta, HMOBIpHO, CHpusie CEKperii Iua-
[IEHTapHUX OITKOBUX (haKTOPIB y KPOBOOOIr Matepi.
Le nmpoBOKy€ aKTHBAIIifO Ta JUC(YHKIIIO CHCTEMHOTO
CHJIOTEII0 CYINH, BUPOOJISIOUN MCHIIIE OKCHUTY a30Ty.
VY cBoO 4epry Iie MPHU3BOAMTH JI0 BA30KOHCTPHKIIIT, a
TAKOXK CIIPHSE KOATYIAIII Ta OUTBIIIA 4yTIMBOCTI A0
Bazomnpecopis [50, 61].

BHacmiiok IOMIKOMKEHHS EHAOTENI0 BUHHUKAE
301IbIIEHHS 00’ €My MO3aKJIITUHHOI PiAMHM, SKa MPO-
SIBIISIETBCST Y JKIHOK 3 TSDKKOIO NPEEKIIAMIICIEI0 Y BH-
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DIsAal HAOpsIKy 3 MATOJOTIYHOIO 3aTPUMKOIO PiIHHU.
OxpiM reHepanizoBaHOTO HaOpSAKy Ta MpOTEiHypii, y
UX JKIHOK 3HIKYETHCSI OHKOTHYHHH THCK IIIa3MH,
oo CTBOpIOE aucOananc (iapTpamii Ta Crpuse mMo-
JIATBIIOMY BUTICHEHHIO BHYTPIIIHBOCYIUHHOL PiMHU
B HABKOJIMIIHIM 1HTEPCTUIIIH, CTBOPIOIOYM BHYTPIII-
HBOCYIWHHY JETiApaTalifo Ta eKCTPaBaCKYILIPHY
rineprigparamito. 3amajgeHHsi 0e3M0cepeaHbO BILIH-
Ba€ Ha MeMOpaHU KJIITHH, 301IbIIYE TPOHUKHICTD JUIS
HATPIO, IHIIKX 10HIB, & MOTIM 1 BOIH, SIKa IPOHUKAE B
KIITHHY BHACTiIOK ocMmocy. Lle mpu3BoaAnuTh 10 BHY-
TPINIHBOKIITHHHOTO HAOPSKY, SKUH 3yCTPIYaeThCs B
3amajgeHux TKaHuHax [3, 51].

BMCHOBKW

OcobnuBocCTi 3anaibHOT BIAMOBIIL, 110 GOPMYETh-
Cs1 TiJT 9ac BariTHOCTi, 0OYMOBIIOIOTH PO3BUTOK ITi101
HU3KH MaTO(i310JIOTTYHUX MPOIIECIB, AKi MPU3BOISTH
JI0 PO3BUTKY IpeeKIaMIicii y pi3HUX TepMiHaX Barit-
HOCTI.

Le#t o MaB Ha MeTi BiZJOOpa3UTH BHECOK iH-
TEpJeHKIHIB y MaTOreHe3 MpEeeKIaMIICii: BOHH He
JIUIIIE BiJIMOBIIAJIBbHI 32 AMCOaNaHC IMyHHUX BiAIMOBI-
JICH, aJie TaKOXK CIPHSIOTH 1MIeMil TUIAICHTH Ta €HI0-
TeianpHil quchyHKLii.

TTomanpun  JOCHIMKEHHS JO3BOJIATH BUSBUTH
MOTEHIIIHI MIIIeH] JUIS JIIKyBaHHS, IMepil 3a Bce,
OB’ s13aH1 3 MPUTHIYEHHIM 3alajibHUX MPOLECIB Ta i3
3ar00iraHHsAM IIOIIKOIKEHHSI €HI0TE1aJIbHOIO IIIKO-
KaJIKCY.

Huzka nocmijpkeHb Iokasana, M0 albOyMiH €
OUTbII €(PEKTUBHUM Y IMOPIBHSHHI 3 IHIIMMH PO3YH-
HaMU JUTs 30€pEeKEHHS Ta BiIHOBJICHHS SHIOTETialb-
HOTO IJIIKOKAaJIKCY, 3HW)KEHHS MPOHUKHOCTI CY/IUH,
3MEHIIICHHSI TPOIECiB 3amajeHHs. ToMy po3poOka
W oOrpyHTYBaHHs CKJIany iH(QY3iiHOI Tepamii mpee-
KJIAMIICII TSKKOTO CTYIIEHS 31 3aCTOCYBaHHSAM allb-
OyMiHy BBa)KA€TbCS HAMHU JOIUIBHUM Ta PE3yNbTATH
BOTO JTOCII/PKEHHST OyJAyTh HaBEIEHI B HACTYIHHUX
myOJTiKaIisx.

diHaHcyBaHHs / Funding
Hemae pxepena diHarcysanHs / There is no funding source.

KordnikT iHTepecis / Conflicts of interest

Yci aBTOpM NOBIROMASIOTL NPO BIACYTHICTE KOHMANIKTY iHTepecis /

Allauthors  report no conflict of interest

ETtnuHe cxsanenHs / Ethical approval

Lle nocnigykeHHs 6yno NpoBeAeHo BIAMNOBIAHO [0 [enbCiHCLKOI Aeknapadli Ta 3a-
TBEPIPKEHO MICLIEBM KOMITETOM 3 €TUKI AOCHIIKEHD /

This study was conducted in accordance with the Declaration of Helsinki and was
approved by the local research ethics committee.

Hapinwna oo pepakuii / Received: 22.07.2024
Micns poonpautoBaHHst / Revised: 27.11.2024

MpuitHaTo oo apyky / Accepted: 28.11.2024
Ony6nikoBaHo oHnaiH /Published online: 30.12.2024

CIMNUCOK NITEPATYPU

1. Gestational Hypertension and Preeclampsia: ACOG Practice Bulletin,
Number 222. Obstet Gynecol. 2020 Jun;135(6):e237-e260. doi:
10.1097/A0G.0000000000003891

2. Sinkey RG, Battarbee AN, Bello NA, Ives CW, Oparil S, Tita ATN.
Prevention, Diagnosis, and Management of Hypertensive Disorders of
Pregnancy: a Comparison of International Guidelines. Curr Hypertens
Rep. 2020 Aug 27:22(9):66. doi: 10.1007/s11906-020-01082-w

13



REVIEW OF LITERATURE

10.

11.

12.

13.

14.

15.

16.

17.

18.

19.

Dimitriadis E, Rolnik DL, Zhou W, Estrada-Gutierrez G, Koga K,
Francisco RPV, Whitehead C, Hyett J, da Silva Costa F, Nicolaides
K, Menkhorst E. Pre-eclampsia. Nat Rev Dis Primers. 2023 Feb
16,9(1):8. doi: 10.1038/s41572-023-00417-6

Magee LA, Brown MA, Hall DR, Gupte S, Hennessy A, Karumanchi
SA, Kenny LC, McCarthy F, Myers J, Poon LC, Rana S, Saito
S, Staff AC, Tsigas E, von Dadelszen P. The 2021 International
Society for the Study of Hypertension in Pregnancy classification,
diagnosis & management recommendations for international
practice. Pregnancy Hypertens. 2022 Mar;27:148-169. doi:
10.1016/j.preghy.2021.09.008

Bellos I, Karageorgiou V, Kapnias D, Karamanli KE, Siristatidis
C. The role of interleukins in preeclampsia: A comprehensive
review. Am J Reprod Immunol. 2018 Dec;80(6):e13055. doi:
10.1111/aji. 13055

Kara AE, Guney G, Tokmak A, Ozaksit G. The role of inflammatory

markers hs-CRP, sialic acid, and IL-6 in the pathogenesis of

preeclampsia and intrauterine growth restriction. Eur Cytokine
Netw. 2019 Mar 1;30(1):29-33. doi: 10.1684/ecn.2019.0423

Sieg W, Kiewisz J, Podolak A, Jakiel G, Woclawek-Potocka I,
Lukaszuk J, et al. Inflammation-Related Molecules at the Maternal-
Fetal Interface during Pregnancy and in Pathologically Altered
Endometrium. Curr Issues Mol Biol. 2022 Aug 23;44(9):3792-808.
doi: 10.3390/cimb44090260

Mor G, Cardenas I, Abrahams V, Guller S. Inflammation and
pregnancy: the 146 role of the immune system at the implantation
site. Ann NY Acad Sci. 2011 Mar; 1221(1):80-7. doi: 10.1111/j.1749-
6632.2010.05938.x

Abrahams VM, Kim YM, Straszewski SL, Romero R, Mor G.
Macrophages and apoptotic cell clearance during pregnancy. Am
J Reprod Immunol. 2004 Apr;51(4):275-82. doi: 10.1111/5.1600-
0897.2004.00156.x

Dekel N, Gnainsky Y, Granot I, Mor G. Inflammation and
implantation. Am J Reprod Immunol. 2010 Jan;63(1):17-21. doi:
10.1111/.1600- 0897.2009.00792.x

Koga K, Mor G. Toll-like receptors at the maternal-fetal
interface in normal pregnancy and pregnancy disorders. Am J
Reprod Immunol. 2010 Jun;63(6):587- 600. doi: 10.1111/.1600-
0897.2010.00848.x

Salama KM, Alloush MK, Al Hussini RM. Are the cytokines TNF
alpha and IL 1Beta early predictors of embryo implantation?
Cross sectional study. J Reprod Immunol. 2020 Feb;137:102618.
doi: 10.1016/j.jri.2019.102618

de Los Santos MJ, Alecsandru D. Circulating cytokines during
the blastocyst peri-implantation period. Fertil Steril. 2021
Apr;115(4):905-6. doi: 10.1016/j.fertnstert.2021.02.028

Graham C, Chooniedass R, Stefura WP, Becker AB, Sears MR,
Turvey SE, et al. In vivo immune signatures of healthy human
pregnancy: Inherently inflammatory or anti-inflammatory?
PLoS One. 2017 Jun 21;12(6):e0177813. doi: 10.1371/journal.
pone.0177813

Morelli S, Mandal M, Goldsmith LT, Kashani BN, Ponzio NM. The
maternal immune system during pregnancy and its influence on
fetal development. Research and Reports in Biology. 2015;6:171-
89. doi: 10.2147/RRB.S80652

Reijnders IF, Mulders AGMGJ, Koster MPH. Placental
development and function in women with a history of placenta-
related complications: a systematic review. Acta Obstet Gynecol
Scand. 2018 Mar;97(3):248-57. doi: 10.1111/a0gs.13259 147
Robertson SA, Care AS, Moldenhauer LM. Regulatory T cells in
embryo implantation and the immune response to pregnancy. J
Clin Invest. 2018 Oct 1;128(10):4224-35. doi: 10.1172/JCI122182
Murphy SP, Tayade C, Ashkar AA, Hatta K, Zhang J,
Croy BA. Interferon gamma in successful pregnancies.
Biology of Reproduction. 2009;80:848-59. doi: 10.1095/
biolreprod.108.073353

Subha M, Pal P, Pal GK, Habeebullah S, Adithan C, Sridhar
MG. Decreased baroreflex sensitivity is linked to sympathovagal

14

PAIN, ANAESTIHESIA & INTENSIVE CARE No4: 2024

20.

21.

22.

23.

24.

25.

26.

27.

28.

29.

30.

31.

32.

33.

34.

35.

imbalance, low-grade inflammation, and oxidative stress
in  pregnancy-induced hypertension. Clin Exp Hypertens.
2016,38(8):666-72. doi: 10.1080/10641963.2016.1200596

Doria A, Cutolo M, Ghirardello A, et al. Effect of pregnancy on
serum cytokines in SLE patients. Arthritis Res Ther. 2012;14:R66.
doi: 10.1186/ar3782

laccarino L, Ghirardello A, Zen M, Villalta D, Tincani A, Punzi
L, et al. Polarization of TH2 response is decreased during
pregnancy in systemic lupus erythematosus. Reumatismo. 2012
Dec 11,64(5):314-20. doi: 10.4081/reumatismo.2012.314

Ross KM, Miller G, Culhane J, Grobman W, Simhan HN, Wadhwa
PD, et al. Patterns of peripheral cytokine expression during
pregnancy in two cohorts and associations with inflammatory
markers in cord blood. Am J Reprod Immunol. 2016 Nov, 76(5):406-
14. doi: 10.1111/aji.12563

Nayak M, Eekhoff ME, Peinhaupt M, Heinemann A, Desoye G, van
Poppel MN. Cytokines and their association with insulin resistance
in obese pregnant women with different levels of physical activity.
Cytokine. 2016 Jan;77:72-8. doi: 10.1016/j.cyto.2015.11.003
Schmidt FM, Weschenfelder J, Sander C, Minkwitz J, Thormann
J, Chittka T, et al. Inflammatory cytokines in general and central
obesity and modulating effects of physical activity. PLoS One. 2015
Mar 17,10(3):e0121971. doi: 10.1371/journal.pone.0121971 148
Tangerds LH, Austdal M, Skrdstad RB, Salvesen KA, Austgulen
R, Bathen TF, et al. Distinct First Trimester Cytokine Profiles
for Gestational Hypertension and Preeclampsia. Arterioscler
Thromb Vasc Biol. 2015 Nov;35(11):2478-85. doi: 10.1161/
ATVBAHA.115.305817

Stokkeland LMT, Giskeodegard GF, Stridsklev S, Ryan L, Steinkjer
B, Tangeras LH, et al. Serum cytokine patterns in first half of
pregnancy. Cytokine. 2019 Jul;119:188-96. doi: 10.1016/].
cyt0.2019.03.013

Alijotas-Reig J, Esteve-Valverde E, Ferrer-Oliveras R, Llurba E,
Gris JM. Tumor Necrosis Factor-Alpha and Pregnancy: Focus
on Biologics. An Updated and Comprehensive Review. Clin Rev
Allergy Immunol. 2017 Aug;53(1):40-53. doi: 10.1007/s12016-
016-8596-x

Waters JP, Pober JS, Bradley JR. Tumour necrosis factor in
infectious disease. J Pathol. 2013 Jun;230(2):132-47. doi:
10.1002/path.4187

Straszewski-Chavez SL, Abrahams VM, Mor G. The role of apoptosis
in the regulation of trophoblast survival and differentiation during
pregnancy. Endocr Rev. 2005 Dec;26(7):877-97. doi: 10.1210/
er:2005-0003

Brogin Moreli J, Cirino Ruocco AM, Vernini JM, Rudge MV,
Calderon IM. Interleukin 10 and tumor necrosis factor-alpha in
pregnancy: aspects of interest in clinical obstetrics. ISRN Obstet
Gynecol. 2012;2012:230742. doi: 10.5402/2012/230742
Nayak M, Peinhaupt M, Heinemann A, Eekhoff ME, van Mechelen
W, Desoye G, et al. Sedentary behavior in obese pregnant women is
associated with inflammatory markers and lipid profile but not with
glucose metabolism. Cytokine. 2016 Dec;88:91-8. doi: 10.1016/j.
¢yt0.2016.08.031

Lindsay KL, Buss C, Wadhwa PD, Entringer S. Maternal Stress
Potentiates the Effect of an Inflammatory Diet in Pregnancy
on Maternal Concentrations of Tumor Necrosis Factor Alpha.
Nutrients. 2018 Sep 6,10(9):1252. doi: 10.3390/nul0091252
Azar R, Mercer D. Mild depressive symptoms are associated with
elevated C-reactive protein and proinflammatory cytokine levels
during early to 149 midgestation: a prospective pilot study. J
Womens Health (Larchmt). 2013 Apr;22(4):385-9. doi: 10.1089/
Jwh.2012.3785

Mitchell AM, Porter K, Christian LM. Examination of the
role of obesity in the association between childhood trauma
and inflammation during pregnancy. Health Psychol. 2018
Feb;37(2):114-24. doi: 10.1037/hea0000559

Farah N, Hogan AE, O'Connor N, Kennelly MM, O'Shea D,
Turner MJ. Correlation between maternal inflammatory markers



BAIN, ANAESTHESIA & INTENSIVE CARE No4' 2024

36.

37.

38.

39.

40.

41.

42.

43.

4.

45.

46.

47.

48.

49.

50.

51.

52.

and fetomaternal adiposity. Cytokine. 2012 Oct;60(1):96-9. doi:
10.1016/j.cyto.2012.05.024

Taylor BD, Ness RB, Klebanoff MA, Zoh R, Bass D, Hougaard
DM, et al. First and second trimester immune biomarkers in
preeclamptic and normotensive women. Pregnancy Hypertens.
2016 Oct;6(4):388-93. doi: 10.1016/j.preghy.2016.09.002

de Steenwinkel FD, Hokken-Koelega AC, de Man YA, de Rijke YB,
de Ridder MA, Hazes JM, et al. Circulating maternal cytokines
influence fetal growth in pregnant women with rheumatoid
arthritis. Ann Rheum Dis. 2013 Dec;72(12):1995-2001. doi:
10.1136/annrheumdis-2012-202539

Hee L, Kirkegaard I, Vogel I, Thorsen P, Skogstrand K, Hougaard
DM, et al. Low serum interleukin-17 is associated with preterm
delivery. Acta Obstet Gynecol Scand. 2011 Jan;90(1):92-6. doi:
10.1111/.1600-0412.2010.01017.x

Garlanda C, Dinarello CA, Mantovani A. The interleukin-1 family:
back to the future. Immunity. 2013 Dec 12;39(6):1003-18. doi:
10.1016/j.immuni.2013.11.010

Taylor BD, Tang G, Ness RB, Olsen J, Hougaard DM, Skogstrand
K, et al. Mid-pregnancy circulating immune biomarkers in
women with preeclampsia and normotensive controls. Pregnancy
Hypertens. 2016 Jan;6(1):72-8. doi: 10.1016/j.preghy.2015.11.002
Traglia M, Croen LA, Jones KL, Heuer LS, Yolken R, Kharrazi
M, et al. Cross-genetic determination of maternal and neonatal
immune mediators during pregnancy. Genome Med. 2018 Aug
22:10(1):67. doi: 10.1186/s13073-018-0576-8

Ross SH, Cantrell DA. Signaling and Function of Interleukin-2 in
T Lymphocytes. Annu Rev Immunol. 2018 Apr 26,36:411-33. doi:
10.1146/annurev-immunol-042617-053352

Holtan SG, Chen Y, Kaimal R, Creedon DJ, Enninga EA, Nevala
WK, et al. Growth modeling of the maternal cytokine milieu
throughout normal pregnancy: macrophage-derived chemokine
decreases as inflammation/counterregulation increases. J Immunol
Res. 2015;2015:952571. doi: 10.1155/2015/952571

Turner MD, Nedjai B, Hurst T, Pennington DJ. Cytokines
and chemokines: 151 At the crossroads of cell signalling
and inflammatory disease. Biochim Biophys Acta. 2014
Nov;1843(11):2563-82. doi: 10.1016/j.bbamcr.2014.05.014

Yue CY, Zhang B, Ying CM. Elevated Serum Level of IL-35 Associated
with the Maintenance of Maternal-Fetal Immune Tolerance in
Normal Pregnancy. PLoS One. 2015 Jun 4;10(6):e0128219. doi:
10.1371/journal.pone.0128219

Chatterjee P, Chiasson VL, Bounds KR, Mitchell BM. Regulation of
the Anti-Inflammatory Cytokines Interleukin-4 and Interleukin-10
during Pregnancy. Front Immunol. 2014 May 27;5:253. doi:
10.3389/fimmu.2014.00253

Kumar A, Begum N, Prasad S, Aggarwal S, Sharma S. RETRACTED:
Oral dydrogesterone treatment during early pregnancy to prevent
recurrent pregnancy loss and its role in modulation of cytokine
production: a double-blind, randomized, parallel, placebo-
controlled trial. Fertil Steril. 2014 Nov,;102(5):1357-63.€3. doi:
10.1016/j fertnstert.2014.07.1251

Kaitu'u-Lino TJ, Tuohey L, Tong S. Maternal serum interleukin-33
and soluble ST2 across early pregnancy, and their association
with miscarriage. J Reprod Immunol. 2012 Sep;95(1-2):46-9. doi:
10.1016/j.jri.2012.06.003

Spence T, Allsopp PJ, Yeates AJ, Mulhern MS, Strain JJ,
McSorley EM. Maternal Serum Cytokine Concentrations in
Healthy Pregnancy and Preeclampsia. J Pregnancy. 2021 Feb
23;2021:6649608. doi: 10.1155/2021/6649608

Aouache R, Biquard L, Vaiman D, Miralles F. Oxidative
stress in preeclampsia and placental diseases. Int J Mol Sci.
2018;19(5):1496. doi: 10.3390/ijms19051496

Burton GJ, Redman CW, Roberts JM, et al. Preeclampsia:
pathophysiology and clinical implications. BMJ. 2019;366:12381.
doi: 10.1136/bmj.12381

Regitz-Zagrosek V, Roos-Hesselink JW, Bauersachs J, et al. 2018
ESC guidelines for the management of cardiovascular diseases

53.

54.

55.

56.

57.

58.

59.

60.

61

62.

63.

64.

65.

66.

67.

OrJiIAa4 JITEPATYPU

during pregnancy. Eur Heart J. 2018;39(34):3165-241. doi:
10.1093/eurheartj/ehy340

Ridder A, Giorgione V, Khalil A, et al. Preeclampsia: the relationship
between uterine artery blood flow and trophoblast function. Int J
Mol Sci. 2019;20(13):3263. doi: 10.3390/ijms20133263

Staff AC, Fjeldstad HE, Fosheim IK, et al. Failure of physiological
transformation and spiral artery atherosis: their roles in
preeclampsia. Am J Obstet Gynecol. 2020,50002-9378(20):31116-
9. doi: 10.1016/j. ajog.2020.09.026

Alnaes-Katjavivi P, Roald B, Staff AC. Uteroplacental acute
atherosis in preeclamptic pregnancies: rates and clinical outcomes
differ by tissue collection methods. Pregnancy Hypertens.
2020,19:11-7. doi: 10.1016/;. preghy.2019.11.007

Aneman I, Pienaar D, Suvakov S, Simic TP, Garovic VD,
McClements L. Mechanisms of Key Innate Immune Cells in
Early- and Late-Onset Preeclampsia. Front Immunol. 2020 Aug
18;11:1864. doi: 10.3389/fimmu.2020.01864

Viloti¢ A, Nacka-Aleksi¢ M, Pirkovi¢ A, Bojic¢-Trbojevié Z,
Dekanski D, Jovanovi¢ Krivokuc¢a M. IL-6 and IL-8: An Overview
of Their Roles in Healthy and Pathological Pregnancies. Int J Mol
Sci. 2022;23(23):14574. doi: 10.3390/ijms232314574 158
Salazar Garcia MD, Mobley Y, Henson J, Davies M, Skariah
A, Dambaeva S, et al. Early pregnancy immune biomarkers in
peripheral blood may predict preeclampsia. J Reprod Immunol.
2018 Feb;125:25-31. doi: 10.1016/j.jri.2017.10.048

Kumar A, Begum N, Prasad S, Agarwal S, Sharma S. IL-10,
INF-0. & IFN-y: potential early biomarkers for preeclampsia.
Cell Immunol. 2013 May-Jun;283(1- 2):70-4. doi: 10.1016/;.
cellimm.2013.06.012

Cui S, Gao Y, Zhang L, Wang Y, Zhang L, Liu P, et al. Combined
use of serum MCP-1/IL-10 ratio and uterine artery Doppler index
significantly improves the prediction of preeclampsia. Clin Chim
Acta. 2017 Oct;473:228-36. doi: 10.1016/j.cca.2016.12.025 152
Sharma D, Singh A, Trivedi SS, Bhattacharjee J. Role of endothelin
and inflammatory cytokines in pre-eclampsia - A pilot North
Indian study. Am J Reprod Immunol. 2011 Apr;65(4):428-32. doi:
10.1111/.1600-0897.2010.00903.x

Giurgescu C, Sanguanklin N, Engeland CG, White-Traut RC,
Park C, Mathews HL, et al. Relationships among psychosocial
factors, biomarkers, preeclampsia, and preterm birth in African
American women: a pilot. Appl Nurs Res. 2015 Feb;28(1):el-6.
doi: 10.1016/j.apnr:2014.09.002

Ma Y, Ye Y, Zhang J, Ruan CC, Gao PJ. Immune imbalance is
associated with the development of preeclampsia. Medicine
(Baltimore). 2019  Apr;98(14):e15080.  doi:  10.1097/
MD.0000000000015080

Maharaj NR, Phulukdaree A, Nagiah S, Ramkaran P, Tiloke C,
Chuturgoon AA. Pro-Inflammatory Cytokine Levels in HIV Infected
and Uninfected Pregnant Women with and without Preeclampsia.
PLoS One. 2017 Jan 17;12(1):e0170063. doi: 10.1371/journal.
pone.0170063

Zubor P, Dokus K, Zigo I, Skerenova M, Pullmann R, Danko J.
TNF a. G308A gene polymorphism has an impact on renal function,
microvascular permeability, organ involvement and severity of
preeclampsia. Gynecol Obstet Invest. 2014;78(3):150-61. doi:
10.1159/000364865

Mundim GJ, Paschoini MC, Araujo Junior E, Da Silva Costa F,
Rodrigues Junior V. Assessment of angiogenesis modulators in
pregnant women with preeclampsia: a case-control study. Arch
Gynecol Obstet. 2016 Feb;293(2):369-75. doi: 10.1007/500404-
015-3823-x

Cunningham MW Jr, Amaral LM, Campbell NE, Cornelius DC,
Ibrahim T, Vaka VR, et al. Investigation of interleukin-2-mediated
changes in blood pressure, fetal growth restriction, and innate
immune activation in normal pregnant rats and in a preclinical rat
model of preeclampsia. Biol Sex Differ. 2021 Jan 6;12(1):4. doi:
10.1186/513293-020-00345-0

15



REVIEW OF LITERATURE PAIN, ANAESTIHESIA & INTENSIVE CARE No4: 2024

68. Radulescu C, Bacdrea A, Hufanu A, §incu N, Bajaga S. in women with preeclampsia. Clin Chim Acta. 2011 Oct 9;412(21-
Helicobacter pylori infection and pre-eclampsia in a Romanian 22):1957-62. doi: 10.1016/j.cca.2011.06.042
study group. Int J Gynaecol Obstet. 2016 Dec;135(3):328-9. doi: 75 pukheir KH, Bayoumi NK, Eltom AM, Elbashir MI, Adam I.
10.1016/j.ijg0.2016.07.004 Cytokines profiles in Sudanese women with preeclampsia.
69. Kanninen TT, Jayaram A, Jaffe Lifshitz S, Witkin SS. Altered Hypertens Pregnancy. 2009 May;28(2):224-9. doi:
autophagy induction by sera from pregnant women with pre- 10.1080/10641950802601245
eclgmpsia.‘ a case-control study. BJOG. 2014 Jul;121(8):958-64. 73. Aggarwal R, Jain AK, Mittal P, Kohli M, Jawanjal P. Rath
doi: 10.1111/1471-0528.12755 G. Association of pro- and anti-inflammatory cytokines in

70. Szarka A, Rigd J Jr, Lazdar L, Beko G, Molvarec A. Circulating preeclampsia. J Clin Lab Anal. 2019 May,33(4):e22834. doi:
cytokines, chemokines and adhesion molecules in normal 10.1002/jcla.22834
pregnancy and preeclampsia determined by multiplex suspension 74. Roberts JM, Escudero C. The placenta in preeclampsia.
array. BMC Immunol. 2010 Dec 2,11:59. doi: 10.1186/1471-2172- Pregnancy Hypertens. 2012 Apr 1:2(2):72-83. doi: 10.1016/j.
11-59 preghy.2012.01.001

71. Molvarec A, Szarka A, Walentin S, Beko G, Karadi I, Prohdszka Z, 75. Mihu D, Razvan C, Malutan A, Mihaela C. Evaluation of maternal

et al. Serum heat shock protein 70 levels in relation to circulating systemic inflammatory response in preeclampsia. Taiwan J Obstet
cytokines, chemokines, adhesion molecules and angiogenic factors Gynecol. 2015 Apr;54(2): 160-6. doi: 10.1016/j.tj0g.2014.03.006

KLYGUNENKO O., SEDINKIN V., KRAVETS O., MARZAN O.

THE EFFECT OF THE INFLAMMATORY RESPONSE ON THE DEVELOPMENT
OF PREGNANCY COMPLICATED BY PREECLAMPSIA

Resume. Preeclampsia remains one of the main causes of obstetric and perinatal complications. The frequency of preeclampsia in the
structure of pregnancy complications varies from 6 % to 12 % in healthy pregnant women and from 20 % to 40 % in pregnant women with
extragenital pathology. There is growing interest in investigating the exact pathophysiological mechanism of the preeclampsia process as
this may identify new potential screening biomarkers. There is evidence that inflammatory mechanisms are a key link between placental
ischemia and endothelial dysfunction. It has been hypothesized that impaired regulatory systems are unable to regulate the resolution
of inflammatory pathways, contributing to an exaggerated immune response. It is appropriate to call pregnancy a unique immune state
that is modulated, but not suppressed. Modulation of the immune system leads to differentiated reactions depending on the stage of
pregnancy. Each stage of pregnancy is characterized by a unique inflammatory state. The first and third trimesters are pro-inflammatory,
while the second trimester is an anti-inflammatory phase. Proinflammatory mediators, such as IL-6, directly and indirectly through TNF-a,
bradykinin, thrombin cause degradation of the endothelial glycocalyx, which leads to an increase in the permeability of the vascular wall
with the progression of capillary leakage into the interstitial space. Inflammatory damage to the glycocalyx that occurs during preeclampsia
increases intercellular permeability associated with leakage of fluid and albumin into the interstitial space. As a result of damage to the
endothelium, there is an increase in the volume of extracellular fluid, which is manifested in women with severe preeclampsia in the
form of edema with pathological fluid retention. Further studies are needed to clarify the role of inflammatory mediators in predicting the
risk of developing preeclampsia. Further study of the problem will reveal potential targets for treatment, primarily related to inhibition of
inflammatory processes and prevention of damage to the endothelial glycocalyx.

Key words: pregnancy, preeclampsia, inflammation, inflammatory response, mediators of inflammation, interleukins, tumor necrosis factor
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OKCUIEHOTEPARIS NMPU BEHTUNSLIT NEFEHb
Yy OITEN

LHINPOBCHKNIN OEPXaBHNA MEANHHWA YHIBEPCUTET

PE3IOME

[MpoBeneHHs1 okcureHoTepanii € 3BMYaHOK MPaKTUKOKO Mid, Yac Yac NikyBaHHS AiTel, ski nepebyBatoTb Y KPUTUHHOMY
cTaHi. 36inbLUeHHs (paxLii KUCHIO Y CyMiLLi, WO BAMxaeTbed (FiO,), € oaHYM 3 060B’A3KOBMX METOA|B IHTEHCUBHOI Tepariii
3a HasiBHOCTI Y AUTUHM rinokceMil. MOHITOPUHI HACUYEHHS KPOBI KMCHEM Y AiTel, sSIKi OTPUMYHOTb PECTipaTopHy MiATPUMKY,
€ CTaHOapTHUM y BCbOMY CBITi. OfHaK B >XOAHOMY KJIiHIMHOMY AOCAIOKEHHI HEMaE ONMTUMasbHNX LiIbOBMX MOKa3HUKIB
CUCTEMHOI OKeureHaLlii y Aiten B KpUTUYHOMY CTaHi Ta HeMae iAeanbHOTO LinboBOro 3HadeHHs PaO,.

Y nepiaTpu4HnX BifaiNeHHsX IHTeHCUBHOI Tepanii iHBasyBHa MexaHiYHa BeHTUNALS nereHb 3i 30inblueHoto FiO, ang nia-
TPUMKI MOKA3HMKIB NepUdepn4HOro HacuieHHs krcHeMm (SpO,) Ta PaO, € HanbinbLL NOLLIMPEHVIM METOAOM PECTIiPaTOPHOT
Tepanii NPy TSHKKNX ANXaNbHMX NOPYLLEHHSAX Y AiTen. Mpy LbOMY BaXKIMBO BU3HAYUTY ONTUMaSIbHUIA PIBEHb HACUHEHHS
KUCHEM NS AiTen, SKi OTPUMYIOTb LUTYYHY BEHTUSISALIKO nereHb. Bigomo, Wo wkoga Big, nogadi BUCOKOI (hpakLil KUCHIO Ta
niasyeHHa SpO, > 97 % MOoXe NepeBuLLYBaTW IXHIO KOPUCTb.

Y Ui cTaTTi MM Manv Ha MeTi BU3HAYMTX Ta akLeHTyBaTu yBary Ha TOMy, WO nigbip MpaBUibHUX PEXUMIB BEHTUNALLT
Mag rpyHTYBaTUCH 9K Ha MOKasHUKy napuiansHoro Tueky CO,, Tak i SpO,. MNparHeHHs pocsarHeHHs SpO, > 97% moxe
NpU3BECTU A0 MiNEepPOKCil.

Knto4oBi cnoBa: fjTu, KUCEHb, LLTy4YHA BEHTUNSALIS NEreHb.

BCTYN

[IpoBenennst oOkcUreHorepamii € 3BHYAHHOIO
MPAKTHKOK TIPW JIIKYBaHHI JiTeH, sIKi mepeOyBaroTh

[2, 3]. I xoua GiNBLIOCTI KITIHILKCTIB BiIOMO PO TO-
014Hi e(heKTH TImepoKCii, MPIOPUTET BIITAETHCS 3aI10-
OiranHio Tinokcii. [IparHeHHsS MATPUMKH BHUCOKOTO

y KpUTHYHOMY cTaHi. 30UnbIIeHHs (pakuii KUCHIO y
cymimi, mo Bauxaerbes (FiO,), € onqaum 3 060B’513-
KOBHX METOIIB IHTCHCHBHOI Teparmii 3a HasBHOCTI
y AWTHHU TinokceMii. Pi3Huii cTyminp i BUpa3HOCTI
BUMarae 301IbLIEHHS FiOz, IO IIOTEHLIHHO 301/1b-
IIyBaTHMe 1 TOKCHYHICTh KuCHIO [1]. Tomy mTydHa
BeHTwisAlis Jierenp (ILIBJI) copsMoBana Ha migTpu-
MyBaHHsS BEHTWIALiHHO/Mepdy31HHOTO  CHiBBiIHO-
OICHHS 1 MOYKE CIPUSTH MOMIMIICHHIO OKCUTCHAITT Ta
suwkenHio FiO,. Ilpu npomy y mamientis na [IBJI
3 TOCTPUM IIOIIKO/DKEHHSM JIeTeHb a0o 0e3 HBOro
4acTo 3yCTPIYaeThCs HaAMIpHA OKCHICHAIs, sKa
Moxe OyTH IOB’A3aHa 3 MOTiPIICHHAM (YHKIII] IereHb

nokasHuka SpO, 3aCHOBaHE Ha TOMY, WIO TiMEPOKCis
MOYKE CIIPHSITH KOMIIEHCAIIl qucOasaHcy MiX JOCTaB-
kot i crnoxupanHam O,. Hacudenns remornoOiny
KHCHEM ToHaa 97 %, BU3HAUECHE 3a JOTIOMOTOIO MyJb-
COKCHMETpa, OCOOIIMBO Yy JIiTEH, SKi 3HAXOASTHCS Ha
IIBJI, yacto o6ymosnene Bucokum FiO, y noenanni
i3 BCTAHOBIICHUMH PEKUMAMHU, 10 MEPEBHUIIYIOTH I10-
TpeOy B BEHTHIIALIT y aiTeld [4] .

KoHTponb 3a MOCTaTHICTIO OKCHUTEHAlii B OCHOB-
HOMY MPOBOAMTHCS 32 MOKa3HUKOM SpO,, mpu 1bOMY
HE BPaxOBYETBCS MOXKIIMBA TIMEpOKcis Ta i1 moOivHi
epexrn. OnmHAK, PO3MISAAIOUH CIIEKTP IIATOJIOTII B
MeiaTpUYHKUX BiAIJICHHAX IHTEHCUBHOI Teparii, ciij

[Ona kopecnoHpeHui:

CHICAPb BOTOOMIP IBAHOBWY — gokTop MeanyHmx Hayk, npodecop kadbenpu aHecTesionori,
iHTEHCKBHOI Tepanii Ta MEAULIMHL HEBIOKNAAHWUX CTaHIB hakynsTeTY NICNSAUNIOMHOI OCBITU [HIMPOBCHKOrO AEPXXaBHOIO MEAUHHOrO YHIBEPCUTETY,
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3ayBa)XMTH, 10 MOKa3HUKU SpO, 4acTo 3aj1exarh Bill
TaKO)K HasIBHOCTI IOKY. | SIKII0 MM TIpH IIbOMY Hama-
racMoch nmiarpumaru pisenb SpO, y mexax 92 % —
98 %, T0 BU3HAUMTH ineanbHUi piBeHb PaO, BusHa-
YUTH CKJIAJHO, BPaXOBYIOUH, III0 TOKCHYHICTH KHCHIO
Ha OpraHi3M JTUTHHHU, OCOOJIMBO B HEOHATAILHOMY
nepioni, 3ajexaTuMe Bij MapLianbHOI HAPYTH KHC-
Hio B kpoBi (PaO,) [5]. Tomy, mo6 ynukatu nonadgi
BHCOKOI (ppaKIfii KHCHIO, YaCTO BIAIOTHCS 0 HEOOXiI-
nocti IIBJI. Opientyrouncek Ha nokasuuku SpO,, ski
y OinbmocTi BUMaaKiB > 97 %, MU MMOBUHHI YHUKAaTH
TpuBanoi aii (> 24 ron) rinokcemii (PaO, < 55-60 MM
pr. c1.) a6o rinepokcii (PaO, > 100 mm pr.ct) [5].

BusHayeHHsT KpuTepiiB OKCUTEHAIlli, PEKOMEH-
nosani y J[pyromy MixHapomHoMy TaiimiaiiHi 3
JIarHOCTHKM Ta JIKYyBaHHS MEAiaTPUYHOTO TOCTPOTrO
pecmipaTtopHOTO IUCTpec-cuHIpoMy (pediatric acute
respiratory distress syndrome, PARDS), € Haii0inb1
NpUIHATHUMU JUIS BCi€l pecnipaTopHOI MaTosorii, mo
notpebye 11IBJI [6]. ABTOpH raifuTaliHy MPOMOHYIOTh
crparudikyBaru TsDKKicTh PARDS Ha ocHOBI iHIEK-
cy okcureHarii (oxygenation index, OI) abo iHzekcy
HacW4YeHHs KucHeM (oxygen saturation index, OSI).
Llins BUKOpUCTaHHA HacuueHHs KucHeM (SpO,) mosis-
ra€ B TOMY, 100 YHHUKHYTH BHKJIIOUCHHS TAI[IEHTIB 3
PARDS, sikuM HEMOXIIMBO BUKOHATH aHaJi3 Ta3iB ap-
TepiajibHOI KPOBI, 1110 MOJIETUIYE A1arHOCTUKY Ta CTpa-
Tudikamio neaiarpuyHux namienTiB. Ol BU3HAYAETH-
Csl K BiTHOIICHHS CEPETHBOTO THCKY B IMXATBHUX
nusixax (Pa-w, MM pT. cT.), MOMHOXeHEe Ha (pakiito
KHMCHIO, 0 Bauxaetbes (Fi0,), nomuoxkene na 100 i
MOfIiJICHe Ha TMapIlialbHAKA THCK KHUCHIO B apTepianb-
Hiit xposi (Pa0,):

OI'= Pa-w x FiO, x 100/Pa0,,.

OSI po3paxoBy€ThCs HUIIXOM MOLTY HA HACUYCH-

Hsl apTepianbHoi KpoBi KMCHeM (Sa0,):
OSI = Pa-w x FiO, x 100/ Sa0?,
ne Pa-w — cepenHiil THCK y IUXaTbHAX MITSIXaX.

®dpakilio KHCHIO, 10 BIUXAETHhCS, HEOOXITHO TH-
TpyBarH, 106 OTpuMaru catypatito < 97%, opieHTy10-
4yuch Ha Toka3HUK OSI. Y marjieHTis, B IKUX TOCTYITHE
BH3HAYCHHS Ta3iB apTepiaibHOI KPOBi, CJiJI BUKOPH-
croByBatu Ol [7]. B kepiBHULITBI 3 JNiKyBaHHS IiTeH 3
COVID-19 ninboBe HaCUYCHHS KUCHEM, BUMIpSHE 32
JIOTIOMOTOKO yJIbCOKCUMETPIT (SpO,), peKOMEH Ty €Th-
cs miaTpuMyBatu He Oinbie 92 % — 97 %. [na niteit
3 ToKKIM PARDS nipn Ol > 16 a6o OSI > 12,3 moxxHa
MIiHIMI3yBaTH TOAa4y BUCOKOT (ppaKilii KUCHIO Ta Iif-
tpumyBatu SpO, < 92 %, ajie CIliJl yHUKaTH TPUBAIUX
nepionis SpO, < 88 % [8].

Onrumansre 3nadenns SpO, y niteid 3 COVID-19
HeBimome. Jlist OinbIIOCTI JiTEH, SKMM TOTPIOHMIA
JIOJIATKOBUN KUCEHb, TAKOXK PEKOMEHIIY€EThCS IiTPH-
MYBAaTH 3HAUCHHS SpO2 Bix 92 % mo 97 %. [1oreHtiiina
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IIKOJa TillepoKcii y IiTedt Oyia mpogeMOHCTpOBaHA B
HEJaBHbOMY CHCTEMATUYHOMY OIS 1 MeTa-aHami3i,
JI0 sKoro yBiinumm 11 oOcepBaIiiHuX JOCIIKEHb Y
qitei (23204 marieHTH). Y CBOiX BUCHOBKaX aBTOPH
TIPHUITYCTHIIH 3B’ 130K MiXK T1ITEPOKCIEI0 1 CMEPTHICTIO Y
BiJUIIIEHH] iHTEHCHBHOT Tepartii Ta miATBEpIuIIH, 0 Y
JiTeil B KpUTUYHOMY CTaHi IpH MEPEBUIICHH] IEBHOT
JIO3H KUCEHb MOYKe Oy TH IIKIUTMBUM 1 HOTO CJIiJ1 1aBa-
TH 3 obepexHicTio [9].

TakuM YMHOM, OCHOBHOIO METOFO TIPH MPOBECHHI
IHTEeHCHUBHOI Tepanii y AiTel € migTpuMaHHs BiAMOBI-
HOro Ta Oe3MeYHOro piBHS OKcureHarii TkanuH [10].
Ane y 3B’S13Ky 13 yTPYIHEHHSIM BH3HAUYEHHS 1CTHHHOL
OKCHTCHaIlii B KPOBi, MH B OCHOBHOMY OPi€EHTY€EMOCS
TUIBKU HAa HOKA3HUK SpOz. [Tig yac nposenenns LBJI
SpO, uacto OyBae OJHMM 3 OCHOBHHMX IOKa3HMKIB,
mo Bu3Havae sikicTh IIBJI. Xoua B miTeparypi Hemae
JIOKa3iB HMOro BHCOKOI SIKOCTI, IO JO3BOJISIOTH
BU3HAYUTU ONTUMAJbHU PIBEHb HACUYCHHS KUCHEM
JUIS JIITEHl Yy KPUTHYHOMY CTaHi, SKi OTPUMYIOTh
HIBJI [11].

LlinboBMi  MOKA3HWUK  CTYNEHS  HACHUCHHS
reMonIo0iHy KUCHEM CHIIBHO BiJPI3HAETHCS B PI3HUX
JUTSYUX BIJICHHAX IHTCHCHBHOI Teparmii. Y IiTei
B BaXKOMY CTaHI MEAWYHUI MEpCOHANl 4acTo Hama-
raeThCsl 3armoOirTH HasiBHIM TIMOKCii, MpoTe Hemae
€IMHOT yMKH, Ha SIKOMY PiBHI HOTpPiOHO yTpuUMYyBa-
T SpO, 1 AKka (QpaKiisg KMCHIO IIPY LbOMY IIOBHHHA
nofaBarucs TuTrHI. CTpax rinokcii 3MyInye 0aratbox
MparHyTH HaJHOPMAJBHHX 3Ha4eHb. Samiran Ray
et. al. onucyBanu HanQi3i0NOTIYHUN PIBEHb OKCHIe-
HAaIlil, SIK HOPMY Y BiJUIUICHHI 1HTEHCHUBHOI Teparii,
KOJTM OJIM3BKO OJHIET TPETHHU BCIX 3apeeCTPOBAHUX
3nayenb SpO, cranosuin 100 %, a monanx 60 % 3Ha-
4YeHb nepeBuiyBanu 95 % [12].

VY niteparypi ONHCaHO 3B’SI30K MK BHCOKHM
BMICTOM KHCHIO B apTepialbHili KpOBi Ta HETaTUBHU-
MU HACIIIKAMU 3aXBOPIOBaHHs y AiTed. B ogHOMY 3
OCTaHHIX OIVISINIB, A0 AKOro yBiuum 12 nemiatpud-
HMX JOCIIIKEHD, 1[0 OIIHIOBAJIN B3a€MO3B’I30K MIXK
PaO2 i cmeprhictio, Jonathan H. Pelletier et.al. y
7 IOCHIIKEHHSIX BUSIBWIN IOTEHIINHO HeOE3IeUHni
3B’SI30K MiXK rinepokcieto Ta cmeptHicTio [13]. TToaio-
Hi B3a€MO3B’SI3KM Oyl BHSBJCHI B OLIBIIOCTI J0-
CJIIJUKEHB, B SIKUX Opalii y4acTh TUTBKH MAIli€HTH, SKi
MIPOXO/IIIH JIIKYBaHHS 3 IPUBOAY MOCTpeaHiManiiHo-
ro cunapomy [14] ra quxanbHoi HegocTaTHOCTI [15].

VY cBoeMy 0araroleHTPOBOMY ITIJIOTHOMY BEITHKO-
MacIITaOHOMY PaHJIOMi30BaHOMY KITIHIYHOMY JIOCJIiJI-
KEHHI 3 mapanensHuMHU rpynamu Mark J. Peters et al.,
MOPIBHIOIOYM  KOHCEPBATHBHY OKcHreHanio (SpO,
88 % — 92 %) 3 mibepanbHotO (SpO2 > 94 %) y 159
JUTeH y KpUTUIHOMY CTaHi, SIKi OTPUMYBAJIH pecIipa-
TOPHY Teparito, MOKa3ajH, 0 3HAYHUX MIKTPYIOBHX
BIIMIHHOCTEH y TPUBAJIOCTI TOCHITAIII3aIlii, OpraHHOT
MiATPUMKHU Y4 CMEPTHOCTI He Oyio. J[Ba cepiio3Hi He-
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Oa)kaHi sIBHIIA (3yIIHHKA CepIIs) BIIOYIHCS B IPYIIi JIi-
OepanbHoi okcurenanii [11]. o Toro x y mopocnux,
siki iepeOyBaroth Ha 11IBJI y BijjiiieHHSIX 1HTEHCHB-
HOI Teparii, 3aCTOCYBaHHS KOHCEPBATUBHOT OKCUTEHO-
Teparnii MOPiBHIHO 13 3BHUAHHOI0 OKCUT€HOTEPAaIi€ero
CYTTEBO HE BIUIMHYJIO Ha KUIbKicTh JHIB Oe3 IIBJI
[16].

VY cucTeMaTHYHOMY OIS, JIO SIKOrO OyNO BKITIO-
yeHo 14 mocmimkens: 11 (n = 5280) BigHOCWINCS 110
rimokcii Ta 6 (n =2012) mo rinepokcii, https://pubmed.
ncbi.nlm.nih.gov/?term=Raman+S&cauthor
1d=27509363Sainathhttps://pubmed.ncbi.nlm.nih.
gov/?term=Raman+S&cauthor id=27509363 Raman
et al. 3poOMIM BUCHOBOK, 0 Y JiTeH Y KPUTUIHOMY
CTaHi TIMOKCIs MPH HAJIXOKCHHI OB’ s3aHa 3 ITiJBH-
IIEHO CMEPTHICTIO, TOAl K 3B’SI30K 3 TIMEPOKCIEI0
Oy meHm sichuM. Lle mponemoncrpysano U-moxi6-
Huii 38’430k Mk PaO, npu HajaXOIKEHHI Ta CMEpT-
HicTio [17]. TakuM YHHOM, TPU JONABAaHHI 1O BiJo-
MHUX PU3UKIB BaXKKOI T1IOKCii BUHUKAE «U-MoiOHNI
3B’S30K MIJK apTepiaJIbHOK) OKCUTEHAITIEI0 Ta PU3UKOM
CMEpTi.

TakuM 4MHOM, KOHTPOJIb 32 PIBHEM T'a3iB KPOBi y
JUTeH Yy KPUTHYHOMY CTaHI 3 JHUXaJLHOI HEI0CTAaT-
HicTI0, ocobnmuBo nipu [1IBJI, moBuHEH mpoBoOAMTHCS
HOCTiiHO, 0 MOTpeOye yacTUX iHBa3HMBHUX 3a00piB
KpOBI /Il KOHTPOJIFO aHaJi3y ra3iB Ta peryIroBaHHS
piBHs pecmipatopHoi minTpumku [18]. [Ipu ycranos-
i IPAaBUIBHUX PEXMUMIB BEHTWIALI] Ma€e BEIUKE 3HA-
YCHHS BU3HAYCHHS B apTepialibHiil KpoBi piBHs pH Ta
MapIiagTbHOrO TUCKY CO2 (PaCOz). OnHak 1e 3aBxau
CKJIaJIHO, 0COOIMBO Y MaJICHBKHX JAITEH, a apTepiaib-
HUA J1OCTYNm 3a0e3MeYnTH HE 3aBXKAH MOXKIIHMBO.
Kpim Toro, aprepiaibHi KaTeTepH € MIe H JKEepeIoM
iHdexuii [19]. Tomy mynbcokcUMETpisd, 1o 3abesre-
qyye Oe3nepepBHUNA MOHITOPHHT OKCHUTEHAIIl, BUSBH-
Jacs HaWOUTBIN MOIMUPEHUM METOIOM KOHTPOIIO 3a
okcureHaniero aiteid npu nposeaenHi LIBJL. {omo
BEHTHJIALIIT, TO 3a BIJICYTHOCTI MOJIMBOCTI OIIIHKH
KanmHorpadii, 4acTo OPIEHTUPOM y BCTAHOBICHHI pe-
JKUMIB pecriiparopa € nokasuuk SpO,. Takum uuHOM,
9acTO TINEePOKCis, IO 3yCTPIYaeThCS y TAIEHTIB,
ski nepeOyBarote Ha [1IBJI, MoXe mie TpU3BOAUTH 1
Jo0 nopymenHs (yHkii nereds [3]. Xoya OiiabmIocTi
KIIHIIUCTIB BIZIOMO MPO MOOIYHI €(EeKTH TilepoKcii,
MpiopUTeT BiagaeTbes 3amobiranHio rimokcii. OTxe,
nepeBara Oyae 3a Ji0epalbHOI CTPATETieEr0 OKCHUTe-
HAIIil , 1[0 1HOJII TIPU3BOIUTH HE TITBKU JI0 BUCOKOTO
FiOz, ajie 1 JIo HaAMIPHOTO JIUXAJILHOTO 00’ €My, THCKY
B IUXAIBHHUX IIUIIXaX, a TAKOK [OraHO OOIPyHTOBA-
HOTO BUKOPHCTAHHS HEBIJIKJIQJHOT Teparii Ta ajbTep-
HaruBHEX pexumiB [1IBJI. Tinepokcis, 1o 9acTo cno-
CTepiraeThcsi, B OUIBIIOCTI BHUIMAJKIB HE MPU3BOIUTH
no xopekuii mapamerpis IBJI, ocobmuso sxmo FiO,
> 0,40 [20].

OrJiIAa4 JITEPATYPU

[ToniTrka HEOOMEXKEHOT, HEKOHTPOJIILOBAHOT OKCH-
reHoTeparii Mae TOTeHIIHHY KOy, 0COOIHMBO y He-
JIOHOIIIEHUX JIITeH Ta AITel 3 HU3bKOIO MacOI0 TiJIa ITPH
HapokeHH1. Y cBoeMy KoxpaHiBCbkOMY MeTa-aHai31
I’SITH BUNIPOOYBaHb, BKJIIOUEHHX JIO IIHOTO OIS,
Lisa M https://pubmed.ncbi.nlm.nih.gov/?term= Askie
%20LM%5BAuthor%5DAskiehttps://pubmed.ncbi.
nlm.nih.gov/?term=Askie%20LM%5BAuthor%5D
et al. mokaszanau, M0 OOMEKEHHSI KMCHIO 3HAYHO 3HH-
JKYBaJl0O 4acTOTy 1 THKKICTh PETHMHOMNATii HEIOHO-
meHux 0e3 HaaMIpHOTO 30ibIICHHS TMOKa3HMKIB iX
cMmepTHOocTI [21].

[koma Bix TiOEpaNbHOTO KIIHIYHOTO BUKOPUCTAH-
HSl KHCHIO MOXKE BHHUKHYTH SIK TPSAMHHA HaCJiTOK
rinepokcii ado sk HeNpsSMUN eEeKT BTPYIaHHs, CIIps-
MoBaHoro Ha 36u1bmenHs SpO, / PaO, Ta 30imbIuen-
Hs1 pexxumis LIBJI. Tomy npu Bubopi ¢paxiiii KHCHIO,
110 MOJIAETHCSI, HEOOX1THO OPIEHTYBATUCS HA TSKKICTh
JUXAIbHUAX PO3JaJiB, Ha HEOOXiTHICTH MPOBEACHHS
LIBJI, a Takok Ha PI3HUIIO MIXK BiJICYTHICTIO a00 Ha-
SIBHICTIO IUPKYJIATOPHOTO IIIOKY.

MalyTh, MIJIbOBI MOKAa3HUKH CHCTEMHOT OKCUTeHA-
il y AiTeH y KpUTUYHOMY CTaHI HEBiIOMi, a TaKOX
HeMae | ileabHoro 1inboBoro 3Hadenns PaO, [22].
I nmocsraroum pi3HUX TEMOIUMHAMIUYHUX MOKA3HHMKIB,
KOHTPOJIIOIOUM TeMIeparypy Tiia abo piBeHb Te-
MOTIIO0IHY KpOBI Ta TOKa3aHHS J0 TreMoTpaHcdysii,
MU [OBHHHI PO3YMITH, IO BCE [I€ MOXE 3MIHUTH 0a-
JaHC MK JIOCTaBKOKO Ta CIIOKMBAaHHSIM KHCHIO He3a-
JeKHO Bij Metn pocarnenns SpO, [11]. Onnak cin
YHHKATH TPMBAJIOTO BILTMBY rinokcemii (Pa0, < 55-60
MM PT. CT.) abo cynpadizionoriunoi rinepokcii (PaO,
> 100 MM pr.cT.) [5].

TakuM YMHOM, y BHCHOBKY MOYKHA CKa3aTH, IO
BuOip HEoOXigHOI (pakiii KUCHIO TOBHHEH OyTH
o0rpyHTOBaHMM Ta 0asyBaTHCs Ha nokasHukax PaO,
Ta SpOz. Alle CXWIBHICTH OO IOCSATHEHHS BHCOKOTO
pieus SpO, mae GyTH JOULITBHOK Ta MOTPIOHOKO Bijl-
MOBIIHO 10 PaOz. [Touarox IIIBJI moBuHeH Bu3Haya-
THUCS, TIO-TIEpIIe, 3 METOI0 PECIipaTOPHOI MiATPUMKHI
Ta 3a0€3MEUCHHS ONITHMAIBHOTO Ta3000MiHY, a TAKOX
3 METOI YHUKHYTH BHCOKOI (PpaKilii KHCHIO B JIUXaJTb-
Hilt cymimi. Tpusana [1IBJI notpeOye Bix KiiHinKCTa
MOCTIHO KEpOBAaHOI BEHTWJISILII T4 KOHTPOJIIO PiBHS
KHCHIO B KPOBI, 1100 BU3HAYMTH HAWO1IBIIT KOM(POPTHI
pexxumu IBJI Ta 3MeHIATH 10 MiHIMyMy BCi Hera-
tuBHI Hacuiaku I1IBJI ta okcurenorepamii. Bennkuit
BIUIMB TIiJI Yac JIKYBaHHS MOXYTh BH3HAUaTH TaKOXK
PIBCHDb JIAaKTaTy Ta ICHTpajbHA BEHO3HA CaTypallis
KucHto [23].
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To attain true knowledge, one must first feel doubt.
Aristotle, 4th century BC

Abstract. Over the past decade, the prevalence of cannabis use among patients requiring surgery has increased by
more than 3.5 times, with currently one in seven surgical patients reporting cannabis consumption. Adjusted analysis
demonstrated a 1.19 times increased risk of postoperative morbidity and mortality in cannabis users compared to
non-users. Despite some discrepancies in the conclusions of many researchers regarding the impact of preoperative
cannabis use on specific details of the postoperative period, all authors unanimously confirmed significant harm from
cannabinoid dependence to patients' health. Pathological conditions caused by cannabis use are independent risk factors
for postoperative complications, increased rates of rehospitalization and surgical interventions, prolonged hospital stays,
and increased financial costs. Anesthesiologists' and surgeons' awareness of the pathophysiology of cannabis-dependent
individuals will help prevent severe postoperative complications in this patient population and reduce the cost of surgical
treatment. Medical cannabis-based preparations will undoubtedly be quite useful in the treatment of many diseases and
pathological conditions, but they should be thoroughly studied prior to use in multicenter randomized controlled trials
focusing on potential side effects in accordance with regional conditions.

Keywords: cannabis, postoperative period, analgesia, complications, withdrawal syndrome.

INTRODUCTION
There is currently growing interest in the influence

cannabis use, (3) reported on the interaction of cannabis
with analgesic medications, (4) informed about the

of cannabis use on postoperative therapy [1, 2].
In the available medical literature, there are some
discrepancies in the conclusions of many authors
regarding the impact of preoperative cannabis use
on specific details of the postoperative period. An
analysis of information sources allowed us to study
and systematize the pathophysiological features,
postoperative complications, and their treatment in
users of cannabis products.

EVIDENCE ACQUISITION

Articles for inclusion in the study were selected
if they (1) were published in English, Ukrainian, or
German, (2) reported health disorders associated with

pathogenesis of cannabis withdrawal syndrome and
its treatment, and (5) used an observational study
design (cohort or cross-sectional). A retrospective
information search was conducted from 2007 to 2024
using a spatial-vector model of the descriptor system,
based on classifiers, supplemented by manual searches
of the reference lists of included articles. 93.2% of
the literature sources used were published in the last
5 years, 98.6% in the last 10 years, and 1.4% in earlier
years.

EVIDENCE SYNTHESIS

Over the past decade, the prevalence of cannabis
use among patients requiring surgical intervention

Ans kopecnoHpeHuii: OLHA KRAVETS, PhD, Doctor of Medical Sciences, Professor,
Head of Department of Anesthesiology, Intensive Care and Emergency Medicine, Faculty of Postgraduate
Education, Dnipro State Medical University, Dnipro, Ukraine; e-mail: 602@dmu.edu.ua; https://orcid.org/0000-0003-1340-3290
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has increased by more than 3.5 times (p < 0.001) [3],
with currently one in seven surgical patients reporting
cannabis consumption. In such patients, physicians
should consider the increased risks associated with
the need for enhanced postoperative medical care
[4, 5]. The presence of narcotic dependence and
potential risks of postoperative complications are
often minimized by cannabis-dependent individuals
(CDIs), who may consciously conceal their use of
cannabis products [1].

Medical cannabis has gained clinical use in many
countries for pain relief and the treatment of spasticity
in multiple sclerosis, sleep disorders, chemotherapy-
induced nausea and vomiting, anorexia, certain
dermatological and viral diseases, and more [6, 7].
Although cannabis use in the postoperative period
may potentially be beneficial, the research base on this
issue in Ukraine is clearly insufficient. Cannabis use is
associated with negative clinical consequences that can
progressively worsen. These include an increased risk
of cannabis use disorder, cognitive impairments, drug
interactions due to polypharmacy, adverse reactions due
to numerous diseases, injuries, surgical interventions,
and intensive care [4, 8-10]. Currently, the results of
informative clinical reports are somewhat conflicting:
some studies demonstrate adverse outcomes in CDIs
such as paranoia, anxiety, dry mouth, dizziness,
abdominal pain, hyperemesis, substance dependence,
cardiovascular and postoperative complications,
hyper- or hypocoagulation, while others report positive
effects (improved quality of life, pain reduction, and
even reduced financial costs) [2, 10]. A corrected
analysis of the National Inpatient Sample in the USA
over the past 5 years for adult patients who underwent
major elective inpatient surgeries demonstrated a 1.19
times increased risk of postoperative morbidity and
mortality in CDIs (p = 0.01) compared to the non-
dependent group [11]. Patients were classified based
on their history of cannabis use: non-users, former
users, or active users [12].

There is a growing interest in the impact of
cannabis use on postoperative analgesic therapy [1, 2].
It is now known that cannabinoids are used in some
countries as an adjunct in the treatment of chronic
pain. Literature sources more often report the use of
lower doses of opioids for pain relief in CDIs, but other
reports claim the opposite [13]. Preclinical studies
indicate that cannabinoids exert antinociceptive and
antihyperalgesic effects, but their effectiveness in pain
syndromes remains unclear. Using an experimental
pain model in healthy volunteers, some researchers
have shown that inhaled cannabis has a delayed
biphasic effect on pain measures: a low dose had no
effect, a moderate dose significantly reduced pain, and
a high dose significantly increased it [14].
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On the day of surgery, many identified cannabis
users reported sleep disturbances, anxiety, and
depression (p <0.01) [5, 15, 16]. Postoperative pain
scores were significantly higher in CDIs and in those
who received high doses of nabiximols [8, 15, 17].
CDIs had a higher mean pain score at rest (62.3% vs.
45.5%; p = 0.004) and during movement (85.7% vs.
75.2%; p=10.021) [12,17-20]. A significant amount of
research shows that cannabis users more frequently
report higher-than-real pain scores and require more
analgesic medications in the immediate postoperative
period following maxillofacial, orthopedic, abdominal,
and oncogynecological surgeries compared to non-
dependent patients [12, 16, 18-28]. CDIs required a 23
% higher postoperative morphine dose, approximately
12 morphine milligram equivalents (MME) [1, 2, 20].
Cannabis users had a 17.1 % higher mean pain score
at 1 week compared to the control group (p = 0.05)
[29,30]. They were prescribed more opioids during
the first 14 days after surgery (p = 0.23) [31, 32].
There are several theories regarding the modulation
of cannabinoid type CD1 and CD2 receptors in
CDIs, which may lead to reduced receptor regulation,
internalization, and desensitization after prolonged
exposure. Opioid and cannabinoid receptors are
localized in the spinal cord, periaqueductal gray, and
rostral ventromedial medulla, which are involved in
pain processing. The analgesic effects of cannabinoids
are partially mediated by A- and k-opioid receptors,
which may explain the interaction between them.
Another hypothesis is that cannabis users intentionally
increase their doses before surgery because they
believe that cannabinoid products may be effective
for pain treatment (recent prospective population-
based survey confirmed this). However, despite these
expectations, the results of clinical trials investigating
the analgesic efficacy of cannabinoids have been
mostly disappointing, demonstrating only moderate
evidence of chronic pain relief and no advantage over
placebo for acute pain treatment [2, 12].

In the longer term after surgery, data on the need
for narcotic analgesics are conflicting. Preoperative
cannabis use was not independently associated with
increased inpatient or outpatient opioid consumption
during the 90 days following elective surgeries, and
no correlation was observed between opioid doses
and cannabinoid dependence [15, 33]. Other authors
reported that 60 days after surgery, the need for opioids
in cannabis-dependent individuals decreased below
the levels of the control group (p=0.018) [34]. The
average daily opioid consumption in MMEs during
0-6 months after surgery was 94.6 for non-users, 58.6
for former users, and 76 for active cannabis users
(p=0.139). Within 6-12 months after surgery, these
figures decreased to 39.9, 18.4, and 5.7, respectively
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(p<0.0001) [12]. This discrepancy in results can be
explained by the insufficient «purity of the study»,
due to the heterogeneous continuation of pill use in the
postoperative period. A meta-analysis of preclinical
studies showed that simultaneous administration of
cannabis reduces the mean effective dose of morphine
and codeine. According to the results of the European
Quality of Life Questionnaire — 5D (EQ-5D)
questionnaire, marijuana users, according to their own
assessments, were younger, less healthy compared
to non-users of cannabis, and had higher Medicaid
insurance rates [10]. Marijuana users and non-users
were compared regarding the use of analgesic drugs
(including non-opioids), the frequency of chronic
pain diagnoses, and pain tolerance by self-assessment.
EQ-5D scores were 11.2 % lower in CDIs than in
the control group. Both marijuana users and non-
users were prescribed a certain amount of opioids
during the first 14 days after surgery (176 + 148 vs.
115 = 87 MME). Multiple linear regression analysis
showed that non-use of marijuana, as well as lower
preoperative EQ-5D scores, were associated with
increased opioid consumption during the first three
postoperative days [31], as the comorbidities observed
in CDIs are independent risk factors associated with
increased complications in the postoperative period
[4, 10].

Although patients using cannabis in the
postoperative period ultimately receive more opioids
or consume them for a longer period, they are much
less likely to continue using them for more than 90
days after surgery. Preoperative cannabis use, as
self-assessed, significantly reduced the number of
patients who consistently used opioids, from 5 % to
1.4 % over this period. These findings help explain
the role of cannabis as an adjunct treatment for acute
postoperative pain and for preventing persistent opioid
use in chronic postoperative pain [35]. Physicians
should ensure careful collection of preoperative
narcological history and properly inform patients
about the associated risks [9].

During the postoperative period, individuals
with cannabis use disorder (CUD) often experience
psychiatric disorders such as psychosis, dysphoria, or
euphoria, withdrawal symptoms, sedation, temporary
decrease in muscle coordination, headache, blurred
vision, ringing in the ears, and ataxia [24, 36].
Cannabis users are mostly young men who more
frequently suffer from comorbid psychiatric disorders
and schizoaffective disorders [4]. They have a stronger
association with anxiety and depressive states (33.3%
vs. 16.7%; p=0.01) [2,4]. Cannabis users experience
poorer quality and higher frequency of sleep
interruptions in the early postoperative period [1, 15,
18, 20, 21, 22, 24, 37]. Illegal recreational cannabis
use in the postoperative period often leads to conflict
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situations and numerous adverse incidents of early
(unplanned) discharge due to violation of hospital
rules (p <0.001) [9, 12].

Postoperative ischemic stroke remains the most
common vascular side effect in individuals with
cannabis use disorder (CUD). Most cells involved
in controlling cerebrovascular regulation can
produce endocannabinoid ligands (anandamide and
2-arachidonoylglycerol) and express CB-R receptors,
leading to the synthesis of endothelial vasodilators
that can increase cerebral blood flow (CBF). However,
under certain metabolic stress situations (hypoxia,
hypercapnia), CB-R activation actually decreases
CBEF by inhibiting neuronal metabolism and synaptic
electrical activity. Recent studies have shown that the
frequency of cerebrovascular ischemia in young (25—
35 years old) marijuana users is 2.3-2.9 times higher
(p = 0.007) than in non-users [9, 12, 21]. A recent
review of observations in cannabis users identified
an increase in cerebrovascular ischemic events [32].
Adjusted odds for acute cerebrovascular events were
1.6 to 3.3 times higher for CUD (p < 0.019) [3,38].

Peak plasma concentration of A9-tetra-
hydrocannabinol (THC) 1is associated with an
increase in systolic blood pressure by 20-100 %
compared to baseline values. Some reports, including
echocardiographic assessments of cardiac function,
have shown increased cardiac output and premature
ventricular contractions. Initial tachycardia may be
mediated by the B-adrenergic effect of adrenaline
(stimulation of the adrenal glands) along with
suppression of the parasympathetic nervous
system. Pretreatment with propranolol effectively
blocked THC-mediated increases in heart rate.
Similarly, tachycardia, impairment of left ventricular
contractility, and cardiac output have been reported in
experienced users after daily marijuana consumption
(THC > 10 mg). Chronotropic and inotropic effects are
enhanced by synthetic cannabinoids and suppressed
by the administration of CBI1-R antagonists
(rimonabant). At usual high doses of cannabinoids, a
strong parasympathetic reaction manifests as arterial
hypotension and bradycardia in the patient's horizontal
position. Prolonged sympathetic stimulation may
be insufficient to compensate for these postural
hemodynamic changes, resulting in orthostatic
hypotension due to peripheral vasodilation and
baroreflex dysregulation. Interestingly, after controlled
administration of high doses of THC in chronic users,
a decrease in heart rate and tolerance to orthostatic
hypotension was reported [21].

Among patients with substance use disorders,
a higher frequency of arrhythmias is observed
compared to non-drug-dependent individuals (2.7 %
vs. 1.6 %) [5, 39]. The prevalence of cannabis-related
arrhythmias has doubled over the past decade. Men
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aged 45 to 64 belong to the higher-risk group, with
atrial fibrillation being the most common arrhythmia.
Atrial flutter, second-degree atrioventricular block,
ventricular  tachycardia, ventricular fibrillation,
Brugada syndrome, and asystole are also serious
rhythm disorders associated with marijuana use.
Acute cardiovascular effects include tachycardia and
vasodilation, which may increase the frequency of
coronary ischemia in the at-risk group [39, 40]. Acute
myocardial infarction has mostly been associated
with the previous use of synthetic cannabinoids [21,
41, 42]. The adjusted odds ratio for postoperative
myocardial infarction in patients with substance use
disorders is 1.88 times higher (p <0.001) compared to
non-substance-dependent patients [3, 24, 38, 39].

Cannabis use is associated with premature aging
of the cardiovascular system, arterial stiffness, and
microvascular integrity changes [42]. Inflammatory
response of the arterial wall and increased oxidative
stress, platelet activation, and excessive activation
of factor VII have been proposed as the main
mechanisms of THC-induced platelet aggregation.
Additionally, cannabinoids may reduce the availability
of nitric oxide in blood vessels, leading to endothelial
dysfunction and platelet activation [21]. During the
postoperative period, cannabis users and substance-
dependent patients had similar in-hospital mortality
rates, but perioperative pulmonary embolism rates
were 2.2 times higher (p = 0.005) [9, 12, 21]. They
also had 1.7 times higher rates of deep vein thrombosis
[43] and higher risks of postoperative major bleeding,
with advanced age being an independent risk factor for
such complications [7]. Acute kidney injury, mostly of
vascular origin, in the postoperative period in patients
with substance use disorders occurs 1.51 times more
frequently than in non-drug-dependent individuals
(p=0.05) [41].

A recent analysis of postoperative care for
substance uses disorder patients showed an increase
in the incidence of hypothermia [32]. However, the
frequency of postoperative tremor, which can lead
to hypoglycemia, was 40 % among cannabis users
compared to 33 % among non-users [21].

Regular THC consumption negatively affects
respiratory rate, tidal volume, CO, retention, and is
a risk factor for developing pneumonia or bronchitis
[42]. In patients with substance use disorders, several
clinical studies have reported a higher frequency of
postoperative respiratory complications (p <0.001) [7,
9,12,41],anincrease in cases of airway hyperreactivity
[32], decreased lung function, and complaints of
upper respiratory tract symptoms [36]. Preoperative
cannabis smoking is associated with postoperative
airway obstruction characterized by swelling of
the throat and tongue. Diffuse alveolar hemorrhage
and necrotizing bronchiolitis have been associated
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with high-dose THC inhalation, accompanied by
inflammatory swelling and increased permeability
of capillary walls, which may be exacerbated by the
antithrombotic effect of cannabinoids [21]. However,
some researchers do not note a clinically significant
association between cannabis use and hypoxia or
combined pulmonary complications [16, 44, 45].

Marijuana use is associated with dysfunction of
the hypothalamic-pituitary-gonadal axis. Chronic
cannabis use acutely lowers testosterone levels until
tolerance develops, after which levels normalize.
Chronic cannabis use leads to decreased growth
hormone production, sperm count reduction, and the
development of gynecomastia in men. Several studies
in women have demonstrated changes in menstrual
cycle hormones and an increased risk of infertility.
Marijuana use during breastfeeding may suppress
lactation through its effects on prolactin [40].

CB2 receptors are located in the immune
system and nerve endings and are responsible for
certain reactions, including the modification of pro-
inflammatory substance expression by macrophages,
neutrophils, and subsets of B and T cell immunity [46].
In particular, dental patients diagnosed with cannabis
use had an increased risk of site infection, facial
nonunion, facial abscess, etc. [47]. In the substance
use disorder group, there were 8.6 % active fistulizing
diseases or intra-abdominal abscesses compared to
5.9% (p < 0.001) in non-drug-dependent individuals
[46], and septic conditions occurred 2.39 to 3.55
times more frequently (p = 0.031) than in the control
group [7, 9, 12, 41]. However, there are reports of
certain bactericidal and fungicidal properties of hemp
terpenes, which require further investigation [48].

Stimulation of CB1 receptors in the liver may
contribute to the development of steatosis by enhancing
lipogenesis, reducing fatty acid oxidation, and
inducing hyperphagia [46]. Preoperative marijuana
use has been associated with increased postoperative
use, which may hinder weight loss and increase the
risk of weight regain [49]. Gastric emptying is delayed,
leading to early satiety, which may serve as a weight
loss strategy, despite well-known central nervous
system appetite stimulation and modification of nausea
[46]. Studies in bariatric surgery have not shown an
increased risk of short-term surgical complications or
differences in weight loss over 2 years post-surgery
among marijuana users [50, 51].

Chronic cannabis use may lead to nausea, vomiting,
and abdominal pain and may be a risk factor for the
development of Barrett's esophagus at a younger
age and in populations where Barrett's disease is not
typically prevalent[52, 53]. Activation of CB1 receptors
reduces motility along the gastrointestinal tract mainly
by inhibiting the release of contractile transmitters.
Cannabinoids can cause a wide range of physiological
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reactions, such as gastrointestinal motility, intestinal
secretion, inhibition of inflammatory mediators,
promotion of fibrosis, as well as control over CNS
mood, pain, and appetite [46]. Abdominal visceral pain
in irritable bowel syndrome is explained by increased
perception of colon distension in approximately 70 %
of patients, and this visceral sensation is partially
mediated through cannabinoid receptors. Cannabinoid
dependence is associated with an increased risk of
pancreatitis. Liver CB1 receptors may also stimulate
fibrogenesis, especially in alcoholic hepatitis [46].

Cannabinoid hyperemesis syndrome is an adverse
effect of long-term (= 67 years) daily and weekly
cannabis use, characterized by periodic episodes of
severe nausea, vomiting, abdominal pain, and diarrhea
[25, 53-55], formerly known as cyclic vomiting
syndrome. It occurs exclusively in patients who smoke
cannabis regularly (daily for many years), rather than in
individuals who only use marijuana orally. Low doses
of cannabidiol (CBD) have antiemetic properties,
while higher doses cause a proemetic effect. Some
authors describe a lower frequency of postoperative
vomiting in cannabis-dependent patients compared to
non-users (9.6 % vs. 12.6 %), which may be explained
by continued cannabis use in small doses in the early
postoperative period [5].

In the clinical course of cannabinoid hyperemesis
syndrome (CHS), three phases are distinguished:

— prodromal phase: morning nausea, fear
of vomiting, and nonspecific abdominal
discomfort, which can last from months to
years;

— hyperemetic phase: development of severe
nausea, intractable vomiting, and diffuse
abdominal pain, prompting medical evaluation;

— recovery phase: characterized by improvement
of symptoms from weeks to months after
cessation of cannabis use, with gradual weight
restoration resulting from a return to normal
mood and eating patterns [46, 56].

Diagnostic  characteristics of  cannabinoid
hyperemesis syndrome (CHS) include a history
of regular cannabis use at any time (100 %), cyclic
nausea and vomiting (100 %), symptom relief after
cessation of cannabis use (96.8 %), compulsive hot
baths with symptom relief (92.3 %), predominance
in males (72.9 %), abdominal pain (85.1 %), and at
least weekly cannabis use (97.4 %) [57, 58]. Patients
with substance use disorders may be at increased risk
of postoperative nausea and vomiting after general
anesthesia [37, 54, 59-63]. CHS is often resistant
to standard antiemetic medications [64]. A recent
retrospective cohort study showed an association
between chronic cannabinoid use and approximately a
20 % increase in the frequency of postoperative nausea
and vomiting [7, 20], with higher frequencies among
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daily (21.9 %) and current users (18.8 %) compared to
non-users (17.3 %) [37].

The chronic effects of THC lead to its accumulation
in fatcells. Its prolonged supranormal level desensitizes
and reduces the regulation of CB1 receptors, thereby
enhancing the stress response, which, in turn, can
induce CHS. CBD is an antiemetic at low doses
but induces vomiting at high doses. Like THC, the
accumulation of cannabidiol in chronic cannabis users
may also be a triggering factor for CHS. Patients with
CHS may have genetic variations in liver enzymes
involved in drug metabolism, leading to excessive
levels of cannabis metabolites and promoting vomiting
[56, 64].

Although cannabis and synthetic cannabinoids
are used to treat postoperative nausea and vomiting,
their effectiveness for treating CHS is not established.
Withdrawal symptoms after discontinuation of chronic
cannabis use include nausea, irritability, restlessness,
sleep disturbances, anxiety, depressed mood, and
physical discomfort. Abdominal pain typically
begins within 2448 hours, depending on the type of
cannabinoid used, route of administration, frequency,
and dose. Withdrawal symptoms from cannabinoids
are more severe in women, although nausea is less
common in them than other withdrawal symptoms.
While withdrawal symptoms typically emerge within
a few days, the impact of emetogenic stimuli (such as
anesthetics and analgesics, peritoneal stretching) in
combination with reduced or discontinued cannabis
use in the postoperative period may precipitate
withdrawal symptoms earlier than expected [37].

Evidence of high quality for pharmacological
treatment of CHS is extremely limited. Both oral
nabilone and intravenous THC are unable to provide
adequate prophylaxis,and currently, no formofcannabis
is used to treat this form of nausea and vomiting [18,
19]. Benzodiazepines are most considered effective
for treating acute CHS, followed by haloperidol (more
effective than ondansetron) and topical capsaicin
cream. As the prevalence of CHS is likely to increase,
future prospective trials are essential to assess and
further define the optimal pharmacological treatment
of patients with CHS [46, 56, 58, 64]. Hot showers and
baths have been universally effective in mitigating or
reducing the manifestations of CHS. Several theories
have been proposed to explain this mechanism. One
theory is the dose-dependent hypothermic effect of
THC on CB1 receptors in the hypothalamus, the brain's
thermoregulatory center. «Skin stripping» syndrome
is another anticipated mechanism, in which skin
vasodilation from hot water alters internal temperature
and splanchnic circulation, thus reducing abdominal
discomfort. Another possibility is that the dysphoria
and anxiety associated with CHS may be subjectively
alleviated by a hot shower or bath [58, 64].
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In the postoperative period, two main aspects
should be considered for patients using marijuana:
problems with postoperative pain management and
alleviation of withdrawal symptoms [21]. Increased
pain despite higher opioid consumption and sleep
disturbances  indicates  withdrawal  symptoms
and possibly hyperalgesia [1]. Regular cannabis
consumption is associated with desensitization and
downregulation of human cortical and subcortical
CB1 receptors. This begins to change within the
first 2 days of abstinence, and receptors return to
normal functioning within ~4 weeks, which may
represent neurobiological time frames for the
duration of Cannabis Withdrawal Syndrome (CWS),
not accounting for cellular and synaptic long-term
neuroplasticity [65]. Postoperative cessation of
cannabis use may result in signs and symptoms
of CWS, including hypertension and tachycardia
[3]. The Eleventh Revision of the International
Classification of Diseases (ICD-11) includes
cannabis-induced psychotic disorder, characterized
by «psychotic symptoms developing during or soon
after cannabis intoxication or withdrawal» [66].
Cannabis withdrawal refers to symptoms that occur
after abrupt cessation or significant reduction in
THC consumption. Discontinuation of short-term
CBD use, a non-psychoactive cannabinoid, does not
result in withdrawal syndrome [67, 68]. Synthetic
cannabinoids can be 2—-100 times more potent than
THC, leading to more severe withdrawal than natural
cannabis [26, 68]. Withdrawal symptoms typically
begin within 2448 hours after cessation of use. The
early withdrawal phase is typically characterized by
sleep disturbances/nightmares, irritability, anxiety,
decreased appetite, tremors, and, less commonly,
sweating, chills, headache, physical tension, and
abdominal pain. These early symptoms typically peak
within 2-6 days. They improve as THC levels decrease
over the first 7 days of abstinence. Anger, aggression,
and depressive mood may occur as early as 1 week
after cannabis cessation, but they usually peak within
2 weeks of abstinence. Sleep disturbances may persist
for several weeks or longer. Cannabis withdrawal
syndrome is more common among men, but women
may experience more severe CWS symptoms than
men [67-69]. Patients with Type A CWS experience
peak symptom intensity between 2 and 6 days after
last contact. Patients showing progressive symptom
intensity reduction after cannabis cessation are
classified as Type B CWS [21]. Withdrawal onset
can occur within 1-2 days after the last cannabis use
and last 1-2 weeks; thus, healthcare providers should
monitor signs of cannabis withdrawal in postoperative
patients until cannabis use is resumed [21, 22].

Currently, there are no medications approved
for the treatment of cannabis withdrawal syndrome
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[68]. Diazepam is used to treat anxiety, agitation,
and sleep disturbances. Improvement of CWS is
caused by dronabinol, nabiximols, and gabapentin.
Zolpidem and extended-release mirtazapine improve
certain sleep features, while nabilone reduces cravings
and anxiety. However, divalproex does not reduce
irritability, depression, and anxiety, and topiramate
does not improve mood. Nausea and stomach pain
are treated with metoclopramide, hyoscyamine, and
promethazine. Antipsychotics (olanzapine, quetiapine)
are prescribed for psychotic symptoms/hallucinations,
while other antidepressants, atomoxetine, lithium
preparations, and buspirone have not shown a relevant
effect [62, 65, 68, 70, 71]. The «black box» warning
about prolonged QT interval syndrome associated
with butyrophenone neuroleptics should not preclude
their use in CWS, but ECG monitoring is desirable
before administration [62]. When prescribing
dexmedetomidine at a dose > 1.0 mcg/kg/hr, there is a
significant risk of arterial hypotension and bradycardia
[72].

A hypothesis was put forward that patients using
marijuana are more likely to require a higher level
of medical care after surgical intervention, including
unplanned intensive care unit admission, readmission,
or discharge from the healthcare facility after
emergency care [4].

Since cannabis users have a 2.24 times higher
frequency of postoperative complications than non-
users (p <0.003), this is associated with a significant
increase in the overall cost of medical services and
length of hospital stay [7, 41, 70]. Doses of cannabis
consumed directly correlate with a higher risk of
complications and increased hospitalization duration
by 1.3 to 1.6 times (p < 0.001), but not with in-hospital
mortality compared to non-users [7, 9, 41, 43]. Some
authors did not find a statistically significant difference
in bed-days between the cannabis group and non-users
[3, 9, 12], as compared to the control group, pill users
were 1.45 times more likely (p = 0.0007) to have non-
routine (forced) discharge home and had a 30 % lower
chance of rehabilitation (p = 0.0013) [10].

The total cost of medical services was higher in
the cannabis group on the day of surgery ($14,024.88
vs. $12,127.49; p < 0.0001), while simultaneously
incurring significantly higher daily ($22,614 wvs.
$17,955; p <0.0001), overall ($58,507 vs. $50,924; p
< 0.0001), and 90-day material costs ($19,155.45 vs.
$16,315.00; p < 0.0001) compared to non-cannabis-
dependent patients [10, 41, 43].

The emergency department visit rate within six
months post-operation was 13.2 % for non-marijuana
users, 18.2 % for previous marijuana users, and 15.4
% for active marijuana users (p = 0.0001) [12, 28, 41,
43]. The frequency of readmissions within 30 days
was 1.36 times higher [4], and within 90 days, it was



BAIN, ANAESTHESIA & INTENSIVE CARE No4' 2024

significantly higher at 11.6 % compared to 6.0 % (p =
0.042) [7]. The frequency of readmissions within one-
year post-operation was 12.6 % for non-marijuana
users, 9.1 % for previous marijuana users, and 15.4 %
for active users (p = 0.0001) [12, 41, 43].

Patients with cannabis use disorder have decreased
bone mineral density and an increased risk of fractures
[7]. The level of non-union fractures in this group
was higher (2.4 %) compared to the control group
(1.1 %) [39]. Active preoperative cannabis use may
be associated with a 1.69 times higher frequency of
reoperations after surgical treatment of mandibular
fractures compared to non-users [47]. The rate of
reoperations (including major amputations) within
two years was 4.0 % for non-marijuana users, 0 %

for former cannabis users, and 23.1 % for active
users (p = 0.0075) [12, 41]. Marijuana use (p = 0.041)
significantly increases the likelihood of a repeat spine
surgery within 3 years after primary lumbar spinal
fusion [73].

Since preoperative cannabis use may be a risk factor
for increased rates of reoperations and postoperative
opioid requirements, anesthesiologists and surgeons
should be well informed about their patients' history
of cannabis use, as well as the overall impact of
cannabis on post-anesthesia and postoperative
outcomes [12, 74].

CONCLUSIONS:

1. Despite certain discrepancies in the findings
of many researchers regarding the impact
of preoperative cannabis use on specific
details of the postoperative period, all authors
unanimously confirmed the significant harm of
cannabinoid dependence to patients' health.

2. Pathological conditions caused by cannabis use
are independent risk factors for postoperative
complications, increased rates of readmissions
and surgical interventions, length of hospital
stay, and material costs.

3. Awareness of anesthesiologists and surgeons
about the pathophysiology of cannabis-
dependent individuals will help prevent severe
postoperative complications in this patient
population and reduce the cost of surgical
treatment.

4. Medical cannabis-based products  will
undoubtedly be quite useful in treating many
diseases and pathological conditions, but
they must be thoroughly studied based on the
principles of multicenter randomized controlled
trials focusing on potential side effects in
accordance with regional conditions.

As the progressive spread of creative
cannabinoid use among the population and
the legalization of medical cannabis are likely

10.

11.

12.

13.

14.
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to affect the initial health status of surgical
patients, the authors hope that the provided
information will be useful for anesthesiologists,
surgeons, and professionals in other medical
specialties in their everyday practice.
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KPABELlb O.B., KIIMIMNYHEHKO O.M., EXAJIOB B.B., KOBP/IA O.B.

OCOBJIMBOCTI AHECTESIi B NALIEHTIB 31 CBOEPIAHVUMUW MOTPEEAMU. YACTUHA 3

AG6CTpaKT. 3a OCTaHHE [ECATUNITTA MOLUMPEHICTb BXXMBaHHSA KaHabiCy cepef, MaLieHTiB, ski MoTpebytoTb XipypriYHOro BTPY4aHHsS, 3poc-
na 6inbLL HxXX y 3,5 pasu, | Hapaai KoXXeH CbOMUIA NaLjieHT, SkoMy 6yno BMKOHaAHO ornepaTvBHE BTPYyYaHHs!, MOBIOOMISE NPO BXMBAHHS
kaHabicy. CKOpUroBaHWii aHani3 MPOAEMOHCTPYBaB MiaBuLLEeHHS Y 1,19 pasu pusmky nicnsgonepauiiHol 3aXBOPOBaHOCTI Ta CMEPTHOCTI
Y BXVBaYiB MapuxyaHu, MopIiBHAHO 3 TUMK, XTO He BXXMBae kaHabic. He 3Bakaroum Ha aesiki po30iKHOCTI Y BUCHOBKax HaraTbox A0CHid-
HVKIB LLIOAO BNMBY MepefonepauiiHoro BXMBaHHA kaHabiCy Ha OKpeMi feTani micnsonepauinHoro nepiody, yci asTopy OAHOCTaHO
nioTBEPANAN 3HAYHY LLIKOAY KaHabiHOIOHOI 3aNeXKHOCTI A1 3[0POB’st NauieHTiB. MaTonoridHi cTaHu, CrpuYnHeHi BXXMBaHHSM KaHaoicy, €
HesanexxHUMK hakTopamm PU3KKY NiCASonepaLiiHnX yeknaaHeHb, 30iAbLIEHHS HYaCTOT MOBTOPHIMX rochiTanisauint Ta XipypriuHux BTpy-
YaHb, TpvBanoro nepedyBaHHs B fikapHi Ta 36inblueHHs diHaHcoBMX BUTPAT. OBi3HaHICTb aHecTes3ioNoriB i XipypriB Woao natodisio-
norii 3anexkHrx Bif, kaHabicy 0ci6 JOMOMOXke 3anobirTy BaXKKUM MiCNS0NepaLiiHiM YCKIaAHEHHSAM Y L€l kaTeropii naujeHTiB i 3HU3UTK
BapTICTb XipypriYHOro nikyBaHHs. [NpenapaTtii Ha OCHOBI Mean4HOI KoHOMMi, 6e3CyMHIBHO, ByayTb AOCUTb KOPUCHUMK NPW NiKyBaHHI
HaraTbOx 3aXBOPIOBAHb i MATONOTNYHVIX CTaHIB, ane iX HEOOXIAHO PETENBHO BUBHUTY NEPEL, KNIHIYHIM BUKOPUCTAHHAM Y BaraToLEHTPOBMX
paHOOMIB0BAHNX KOHTPObOBAHNX AOCIMKEHHSX 3 aKLEHTOM Ha MOX/BI MOBIYHI echeKTy BiAnoBiaHO A0 perioHanbHMX YMOB.

KntoyoBi cnosa: kaHabic, nicnsaonepainHni nepiog, 3HeOOMOBaHHS, YCKNaaHEHHSA, aOCTUHEHTHUIN CUHOPOM.
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AKICTb BIAHOBJIEHHS MNICNS AHECTESII
NP ABAOMIHAJIBHUX FNCTEPEKTOMIAX 3
BMKOPUCTAHHSM BJIOKAL ®ACUIANIbBHUX

MJOLWWWUH: NPOCNEKTUBHE KOMOPTHE
AOCNIAXXEHHA

PiBHEHCbKa 0bnacHa KniHibHa nikapHst imeHi FOpis CemeHtoka
J1bBIBCEKMI HALOHANBHNIA MEANYHNA YHIBEPCUTET iMeHi LaHuna lanmuskoro

Betyn. [JocnigpkeHHs AEMOHCTPYIOTb CynepeYnnBi pesynstaTtii Mpy BUKOPUCTaHHI Pi3HKX BUAIB 3HEOONEHHA abaoMiHasb-
HNX FiCTepeKToMIl. Ha cborogHi Bce Lie Ay>ke Mano onybnikoBaHMX MOPIBHANbHMX OOCAIMKEHb NPO PisHi MeToam 6no-
Kan, dhacuianbHNUX NAOWMH Ans 3HeB0NEHHsT abAOMIHabHVIX FMICTEPEKTOMIN, a SKICTb BiAHOBEHHS MiCNs Takux onepavin
OLIHIOETBLCS HEeYacTo.

Meta poboTu OLHUTK piBEHb HAKOCTI BIOHOBAEHHSA MICNA aHecTesii 3rigHO 3 ommuTyBanbHMKOM QOR-15 (Quality
of recovery — 15) npu NpoBeaeHHi abaoMIHaNBbHIX FCTEPEKTOMIN 3 BUKOpUCTaHHAM QL-6noky Ta ESP-6noky Ha oogady
[0 3aranbHOI aHecTesil.

Martepiann i metoaun. [NpoBeneHe NPOCNEKTUBHE OOHOLIEHTPOBE KOrOPTHE AOCNIIYKEHHS!, BKIIIOYEHO 48 MaLjeHTOK, SKi
notpebyBanm NpoBefeHHA abAoMIHaNBHOI ricTepekToMil. Beix mauieHToK po3ainunu Ha ggi rpynu. B obox rpynax 6yno
BMKOPWCTaHO 3aranbHy aHecTesito 3 LLIBJ1. Ha gogady oo uporo nepegonepadiviHo y | rpyni BrkoHyBanm ESP-6nok, v I
rpyni — nepeaHin QL-6nok. ETanu gocnimxeHHs: nepeaonepaLinbni nepiop, (pre), iHTpaonepadinHni nepio, (n,) ta 6 ro-
avd (hy), 12 roawn (h,,), 24 roawnn (h,,), 48 roavH (h,,), 72 roauHn (h.,) nicns onepadi. [ocnimKyBam sKiCTb BiiHOBIEHHS
nicns aHecTesil 3 AoNoMoroo onuTyBanbHUka QoR-15 (Quality of recovery — 15), piBeHb 60110 3a Bi3ya/lbHOK aHaNoroBO
wkanoto (BALL), iHTpaonepaujnHy notpeby B deHTaHini (B MKr/rofd), 4o6osy notpeby B MOpPiHi (B Mr/0o0y), [O3yBaHHS
OEeKCKeTonpodeHy Ta napaLetTamorny.

Pe3ynbratn i 06roBopeHHs. BcTaHOBNEHO, LLO SKICTb BiHOBEHHS MicNs aHecTesii 3a AaHuMmn onuTyBasibHka QoR-15
B nepLin rpyni cknagana 124 [92; 131] 6anu, B Il rpyni — 129 [90; 132] 6anis (p>0,05). PiseHb 60nto 3a BALL B | rpyni Ha
eTanax focnimkeHHsa h, Ta h,, cknagas 5,5 [4,0; 9,0] Ta 4,5 [3,5; 7,5] 6anis, ToAi sk B Il rpyni Ha aHanorivHKX eTanax —
5,7 [4,1; 9,0] Ta 4,6 [3,6; 7,3] 6anis, BignosigHo (p>0,05).

Ha eTani gocnigpkeHHs hy KinbkicTb deHTaniny B Il rpyni ctaHoeuna 500 [300; 700] mkr/rod, Togi sk y | rpyni — 400 [300;
700] Mkr/rop (p>0,05). Motpeba y mMopdiHi Ha eTani focnimkeHHs h,, Byna oaHaKoBOKO cepep najieHTis 0box rpyn Ta
crarosuna B | rpynmi 5,0 [5,0; 10,0], & Il rpyni — 5,0 [5,0; 10,0] Mr/no6by. Ha etani gocnigpkeHHs h,, BUABNEHO TeHAEHLO
[0 NpU3HaYeHHs BULLIMX 003 AekckeTonpodery B | rpyni — 100 [75; 150] mr/noby, B To Yac sk B Il rpyni — 75 [50; 150]
Mr/ooby (p>0,05).

BucHoBku. BctaHoBneHo, WO SAKICTb BiOHOBNEHHS Micnst aHecTesii 3 BUKopucTaHHaM ESP-6noky i QL-61oky 6yna Big,
«3a[0BINBHOI» [0 «XOPOLLOI» Ta JOCTOBIPHO He BigpisHanaca y | ta ll rpynax.

Knto4oBi cnoBa: abgomiHanbHa ricTepekToMis, perioHapHa aHecTesid, ESP-6nok, QL-610k, MynsTuMoaanbHa aHanresis.

st kopecnonaeHuji: PVPKKOBCHKIIA AHOPIA BONOANMIPOBIAY, nikap-aHecTesionor BigaineHHs aHecTesionoril Ta iHTeHcuBHoi Tepanii
PiBHEHCbKOT 06nacHol kniHivHoT nikapHi iMeHi FOpisi CemeHtoka,
Byn. KuiBcbka, 78-I, M. PiBHe, Ykpaita; koHTakTHUI TenedoH: +38 (097) 925 86 18; e-mail: andreylight93@gmail.com
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BCTYI

SIxicHe aHecTesionoriuHe 3abe3neyeHHs 1 0co0-
JIUBO SKICTH 3HEOOJICHHS BiJirpae BUpilIaIbHE 3HAa-
YeHHS y KOHIENIi NPHIIBHIIICHOTO BiJIHOBICHHS
micist oneparii. SIkicHO 3HeOoIeHui repionepariiiHo
MAIieHT MBU/IIEC BEPTUKATIZYEThCS, TOYMHAE XOIUTH,
pocTe WOro 3aJI0BOJICHHSI aHECTE3IEI0 Ta OIEpalli€ro,
[IBH/IIE BiHOBIIOETHCS CHTEPAJbHE XapdyBaHHS,
CKOPOYYIOTHCSI BUTPATH CHCTEMH OXOPOHH 3JI0POB’S
Ha JIIKyBaHHS TaKOTO TMaIli€HTa 1 TOKPAIIyIOThCS
KIIIHIYHI pe3y/ibTaTy JiKyBaHHs. HaBnaku >k, HEKOH-
TPOJIbOBAHUH OiNIb Ticis onepanii MoXe CIPUYNHUTH
HU3KY CEpHO3HMX TOCTPHX 1 XPOHIYHMX HACTIJKIB i
3HMKYBATH 3a/I0BOJICHICTh MAILIEHTIB SIK aHECTE3I€l0,
Tak 1 JIikyBaHHSM B I1iiomy. OkpiM HeifpoakciambHOT
aHecTe3il CbOTOJHI BEJHMKa yBara akICHTYeThCS Ha
OinpiI nepudepruuHuX METOaX PEerioHaJbHOro 3He-
OomoBaHHs. brokanu daciianbHUX TUIOMIMH MOXYTh
3a0e3meunT e(heKTUBHE 3HEOOJICHHS NP OMepaIisx
Ha uyepeBHid nopokHuHi. [IpoTe pi3Hi JOCHimKeHHS
JIEMOHCTPYIOTh CYIICPEUNNBi pe3yabTaTh Juisd 3HEOO-
JIFOBaHHS a00MIHAIIBHOI TiCTePEeKTOMIl, 1 Hapasi Mae-
MO OOMeXeHi J1aHi, siki 6 6e3mocepeHbO MOoPiBHIOBA-
mu pi3Hi Metoau Onokan [1].

Bbroku dacriianbHUX MJIOMIMH — 1€ METOJH perio-
HapHO1 aHecrte3ii, B SKUX MPOCTIp («IUIOLIUHA)
MiX JBOMa (aciialbHUMH IIapaMu € MIIICHHIO IS
BBEJCHHA TOJKM Ta 1H €Kil MICLIEBOr0 aHECTETHKA.
3HEOONCHHST B TEPINY Yepry MOCATAETHCS IIIIXOM
MOIIMPEHHST MICIIEBOTO aHECTETHKAa Ha HEPBH, IO
MIPOXOZSITH B INii IJIONIMHI, 1 HA TIPWJICTVI TKAaHUHU. Y
LBOMY KJIIO4l OOTOBOPIOIOTHCS KJIIOYOBI (hyHAaMeH-
TalbHI aHATOMIYHI KOHIIEMII, 1[0 MArOTh BiJHOIIEH-
Hs 710 Onokaja (haciiaibHUX TUTOIIMH, 3 aKIICHTOM Ha
6moku TynayOa [2]. OGroBopeHHs1 TOYaThCs i CbOTO-
HI aJpKe MexaHi3M Jiii Omokaa (aciiabHUX TUIOIIMH,
0COOIMBO OJIOKA TN KBAIPaTHOTO M’ si3a monepeky (QL-
0710K) 1 6;10Kaa IUIOMIMHU M’ A3a-BUIIPSIMIIYa XpedTa
(ESP-6110K) 710 KiHIIS HE 3’sCOBaHi.

[lo 3’sicoBaHO JOCTEMEHHO, TO II€ BAXKIUBICTH
Enhanced recovery after surgery (ERAS) npotoxosis
y TOKpAIICHHI KIIHIYHUX PEe3yNbTaTiB MaIieHTiB. 3a-
raJIbHOBIJIOMO, 1110 BIPOBAJKCHHS MPOoToKomiB ERAS
B pi3HI XipypriuHi OpOLEIypH CKOpOUYE 3arajibHi
YCKJIQJIHCHHS 1 9ac BiJHOBICHHS MICIS ONEpaTUBHO-
ro Brpy4aHHs. Ctparerii MyJIbsTHMOJIAILHOT aHaITe31i
3 BUKOPHCTAaHHSM METOJIB PErioHapHOi aHecTesii €
OJTHUMH 3 KIIIOYOBUX BTpPYy4YaHb, IO CHPHUSIOTH IO-
KpAaIlleHHIO TicIsonepamiiauX pe3ynbraris. Jocmin-
JKEHHS B Tally31 perioHapHoi aHecTesii miJ] KOHTPOoJIeM
VABTPa3BYKY MPU3BEIHU 0 BIOCKOHAJICHHS TPaUIIiH-
HUX METOIB 1 BIPOBADKCHHS DSy HOBUX ITiJIXOIB,
mo JjonoBHIOWTH cTpaterii ERAS. EdextusHicTb
Ta YHIBEpCAJbHICTh pETiOHANBHOI aHecTe3ii 103BO-
JISTFOTh BUKOPUCTOBYBATH ii y BCe OUTBIIIN KIJTBKOCTI
nokazanb ERAS [3]. ToOto, perionapHa aHecrtesis €

OPUINHAJIbHE JOCIIAPKEHHA

HapiKHUM KaMEHEM Y MPOTOKOJIAX MPHUIIBUALICHOTO
BiJTHOBJICHHS TTICJIS OTIeparrii.

QL-6nok Briepiue onucanwuii Rafael Blanco B 2015
poIlli, K KOMIIOHEHT MYJIBTUMOAAIBLHOTO MiIX0My 110
3HEOOJFOBAHHS, TICHs Omepalii KecapCchKoro pos-
tuHy [5]. ESP-6nok OyB Bmepre onucanuii B 2016
pori Mauricio Forero i xomeramm mnst 60poTsbu 3
HelponatuyHuM OoJieM y TPYIHIN KIIITII Ha TPYHTI
METaCTaTUYHOIO ypa)keHHs pebep Ta HempaBUIIbHO-
TO 3pOIICHHS pedep Micisd MHOXHHHUX IIePEIIOMIB
[6]. TAP-61ok (Oitokama mpocTopy MOMEPEYHOTO M-
3y JKMBOTA) HE BIIMBA€ Ha BicuepaibHUN Oiib 1 HE
3MeHnrye ioro [4], a Rectus Sheath Block (610kana
MIXBH TPSIMOTO M’s13a JKUBOTA) 3a0e3Ieuye aHanre3iro
pO3pi3iB OUIS cepeHbOI JiHIT )KUBOTA 1 TIO OLTiH MiHIT
KHMBOTA, TOMY €(EKTUBHICTh HOTO JUIsI 3HCOOTIOBAHHS
a0JIOMIHAJIBHOT TICTEPEKTOMIT, IKa BUKOHAHA 3a JIOTI0-
MOro1o po3pizy 3a [lannenmrunem cymuiBHa. Okpim
TOrO, OJI0Ka/Na IMiXBH MPSIMOTO M 53y JKUBOTA TaKOXK
HE Ma€ BICIEpaJbHOTO KOMIIOHCHTY 3HEOOJCHHS.
B cBoto yepry, 3a JaHUMH HEYHCIICHHUX J1OCIIIHKEHb,
sk ESP-6mok, Tak i QL-0mox MoXyTh 3a0e3nednti
aHaJTe3110 omnepariii abJJOMiHAIBHUX TiCTEPEKTOMIH 1
a0JIOMIHAJIBHUX OTIEPAIliii HUKHBOTO TIOBEPXY YEPEeB-
HOT NOPOXXHUHMU 3arayiom [7, 1, §].

META POBOTW orinutu piBeHb SKOCTI Bil-
HOBJICHHSI ITICJIsI aHECTe31i 3riIHO 3 ONMUTYBATHLHUKOM
QoR- 15 (Quality of recovery — 15) npu npoBeneH-
Hi a0OMiHAJBPHUX TICTEPEKTOMIiHM 3 BHKOPHCTaHHSIM
QL-6moky Ta ESP-Onmoky Ha mojady 40 3araibHOI
aHecTesil.

MATEPIANT | METOOU

Big xBitHs 2023 poky mo kBiteHb 2024 poky
Ham# OyIJI0 TIPOBEICHO MPOCIIEKTHBHE OIHOIICHTPOBE
KOTOPTHE JOCIIIDKCHHS, B SKE BKIIOUYEHO 48 marficH-
TOK 45-65 pokiB, siki OTpeOyBanu MpoBeIeHHS ad-
JOMiHAJIBHOI TicTepekToMii (HammixBOBOi aMmyTartii
MaTKy 3 gonarkamu abo 0e3) 3 IPUBOMY CHMIITOMHOL
¢hibpomiomn MaTku 3 KpoBoTeuero abo 6e3. Jocmin-
JKCHHS OyJI0 CXBaJICHE KOMICI€I0 3 MMTaHb O10CTHUKH.

KputepissMu BHKIIIOUCHHS 3 JIOCIHIDKEHHS OyJu:
BiIMOBa Talli€eHTa BiJ yd4acTi y JOCTI/KeHHI Ha
Oynb-sikoMy 3 Horo eramiB, kimac 3a ASA IV Ta Bume,
iHIeKc MacH Tija > 40 Kkr/M%, 3aCTOCYBaHHs aroHiCTiB
/ aroHiCTiB-aHTAroHICTIB OIMIOIAHUX PEIENTOPIB 0
orepariii, HeKOHTPOJIbOBaHA apTepiaibHa ImepTeH3is.

Bcix marieHToK po3auTHIM Ha Bl TPYNH BUMAJ-
KOBHM YHMHOM 3a JIONIOMOTOI0 MpOTpaMHM Ha caiTi
random.org. B 060x rpymax Oya0 BHKOPHCTAHO 3a-
raJibHy BHYTPIIIHBOBCHHY aHECTE31l0 31 IITYYHOIO
BEHTHIAIIIEIO JIETEHb Yepe3 eHJ0TpaxealbHy TPyOKy.
[IpeokcureHariro MPOBOIWIN BIIBHUM TTOTOKOM KHC-
HIO Yepe3 JIMIEBY MacKy IPH CIIOHTAHHOMY IHXaHHI
namienta. s iHAyKUii B aHecTe3iro B 000X rpymnax
MAIIEHTOK BUKOPUCTOBYBAJU MPOTMOQoi Ta (heHTaHII,
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UL Miopenakcaiii — arpaxypiro 06esmnar. I ta Il rpymu
HE MaJIi TOCTOBIPHMX BiAMIHHOCTEH y 103yBaHHI IIpe-
napatiB JUIs 1HIYKIIT B aHECTE31k0 Ta Miopenakcariii.
[icns inTyOamii Tpaxei Hamaromkysanmu 11IBJI, koH-
TPOJIHOBaHY 32 00’ €MOM, 3 JIET€HEBO-IIPOTEKTUBHUMHU
napamerpamu. [lepen iHayKIiew B | rpymi BUKOHYBa-
mu ESP-61ok Ha piBHi nonepeunux Bigpoctkis Th 10,
y Il rpymi micns inTy6anii Tpaxei — nepenniit QL-6mox
(aepe3m’s30Bui), Bitomui sk QL-6510Kk, Tvm 3. B 000X
rpymnax Omokanma BHKOHyBamacsi 00’emom 50-60 i
0,25 % pozumnny OymiBakainy (25-30 M1 Ha OfHY CTO-
POHY) Ta 8 MI' PO3YHHY JIeKcaMeTa30Hy (4 MT Ha OHY
CTOPOHY), IO CTAHOBWJIO HE Oijbille 3 MI/KT MacH
Tina OymiBakaiHy. OOMIBI OIOKaIU IS aHECTE310J10-
TIYHOTO 3a0e3NeUeHHs a0JOMIHAIBHUX TCTEPEKTOMIH
BHUKOHYBAJIMCh BUKIIIOYHO OlnarepanbHo. Bukopucro-
ByBasacsl TEXHOJOTis «single shoty mis 06ox cTopiH
Onokau sk y BuIaaky 3 ESP-0iokom, Tak i y BUITAAKY
Bukopuctanns QL-6moky [17, 18].

Etanu nmocmipkeHHS: mepeonepaiiHiuil nepioa
(pre), inTpaonepanitinuii nepion (h,) ta 6 ronun (h,),
12 romun (h,), 24 romunu (h,,), 48 ronun (h,y), 72
rogquan (h,,) micas onepauii. Jlocmimkysanu sKicTh
BIJIHOBJICHHSI 32 JIOTIOMOTOI0 ONUTYyBabHUKa QOR-15,
piBeHb OONIO 3a Bi3yaIbHOIO aHAJIOTOBOIO IIKAIOIO
(BAILl), inTpaomnepauiiiny mnotpeby B deHTaHim
(B MKr/TOn), T06OBY MOTPedy B MOp(iHi (B MI/m00y),
MIPU3HAYCHHS IEKCKeTOPOdeHy Ta mapareramMmoIry.

B micnsonepaniiinomy mepioai mamieHTH 000X
TPyl OTPUMYBAIH MYNETHMOAAIBHY aHANTEe3il0 Ia-
penrtepanbHO: Aekckerornpopen (50-150 wmr/noby)
ta napaneramon (2000-4000 mr/no0y), y BUMamkax
CWJIHOTO 00JIt0 — MOP(DiHY TiAPOXIOPHUI.
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Craructudny 0OpOOKY Pe3ysbTaTiB JOCIHiKCHHS
npoBoauiu 3 gonomororo MS Excel 2017 3 po3paxys-
koM "acTotu (%), Mmeniarm [IQR — interquartile range],
CepeHbOT0 3HAUCHHS Ta CTaHAAPTHOTO KBAIPaTUYHO-
ro BigxuneHHs (M*c), piBHS 3HAYYIIOCTI p.

PE3YJIbTATU | OBIT'OBOPEHHSA

JlocToBipHUX BiAMIHHOCTEH 1HJEKCY MacH Tijia Ta
kimacy ASA y manientok | ta Il rpym we Oyno. Tpu-
BaicTh aHecresii B | rpymi cranoBuna 95 + 12 xB, B
II rpyni — 102 + 16 xB (p>0,05). Bcranosneno, mo
piBeHs Ooiro 3a BAIII B I rpymi nocsiraB Makcumalb-
HHUX 3HAYeHb Ha eTanax gociimkeHHs h6 ta hl2 Tta
ckiaznas 5,5 [4,0; 9,0] Ganis Ta 4,5 [3,5; 7,5] Oaunis,
tofi sik B Il TpyITi Ha aHAJIOTIYHMX eTanax JIoCIiHKeH-
Hs1 0116 OyJ10 omiHeHo B 5,7 [4,1; 9,0] 6anis ta 4,6 [3,6;
7,3] 6ani BiamosigHo (p>0,05). XapakrepHum € Te,
0 3a pe3ylibTaTaMy OIIHIOBaHHs OO0 3a Bi3yallb-
HOIO aHAJIOTOBOIO MIKaJIO0 Ha etari h48 Oib OiTbIIol
IHTEHCHBHOCTI crocTepirases y I rpymi, o MoxkHa
TTOB’SI3aTH 3 MEHIIIOKO TPUBATICTIO JTii OJIOKY TUTONTHHH
M’s13a-BUIpAMIIIYA XpeOTa.

Michael Akerman i xoneru (2018 pik) 3a3Haua-
10Th, Mo epekr QL-6moky TpuBae 24—48Toa 1 noci
HE OMyONiKOBAaHO HIYOTO PO YCKIAJHEHHS TN 4ac
BHKOHaHHs 010Ky. Tpusanicts ESP-65oky 3a naHuMu
JIEKITBKOX JIOCIIJIKCHb BIJPI3HIETHCS 1 MOXKE TpUBa-
TH Bia 8 o 24 romun [10, 11, 12], 1 Tpeda 3Baxarw,
IO [I0JaBaHHs JEKCAMETa30Hy 10 PO3YHHY MicIle-
BOTO aHECTETHKA JOBEJCHO TOTCHINIOE 1 TIOJOBKYE
onokanmy. 3a manumu Pehora C Ta xomer (2017 pik),
JIEKCaMETa30H sIK EPUHEBPAIIBLHO, TAaK 1 BHYTPIIIHBO-
BEHHO, MOKE TIOJIOBXKHTH TPHBAIICTh CEHCOPHOT 0110~

Banis 3a BAIIL
P [¥5] ey [¥y]

[y

PiBens Oomro 3a BAIII

0 | | I I I I I I I I
pre h6 h12 h24 has h72

ETtamu gocimiTKeHHA

BTpymal W®TIpymall

Puc.1. PiseHb 6050 32 Bi3yaslbHOK aHANOrOBOKO LLKAIOK Ha PI3HVX eTanax AOCIIKEHHS

32



PAIN, ANAESTHESIA & INTENSIVE CARE Na4 2024 OPUIMHAJIBHE JOCTIIOPKEHHA
PiBenr 6omro 3a BAIIL
6
5
3 4
aa)
g3
=
)
l I I I
0
pre hé h12 h24 h48 h72
ETtamu gocimiTKeHHA
BTpymal W®TIpymall
Puc.2. NoTtpeba B onioigax Ha pi3HMX eTanax AOCNIKEHHS
PiBenr 6omro 3a BAIIL
6
5
3 4
aa)
g3
=
)
l I I I
0
pre hé h12 h24 h48 h72
ETtamu gocimiTKeHHA
BTpymal W®TIpymall

Puc. 3. [JodyBaHHA AeKCKETONPOMEHY Ha PISHNX eTanax AOCNIKEHHS

KaJ1 Ta e(DeKTUBHUHN JUI 3MCHIIICHHS IHTCHCHBHOCTI
micistonepariiHoro 600 Ta norpedy y npu3Ha4eHHi
omioinis [13]. IIpore, 3a HAIIMMU CIIOCTEPESIKSHHIMH
132 TJaHUMH 1HITUX JOCTiKeHb, QL-00Ky BlacTHBa
OlTbIlIa TPUBANICTH Mii, 110 € HOro MEepeBarok0 mepes
ESP-6:10k0M y 11bOMY KOHTEKCTI.

BaxnuBo BiJ3HAYNTH, [0 HA €TaIll JIOCIIHKEHHS
h, Gyno BUSIBIEHO TEHIEHILIIO 10 3HWKEHHS MOTPEOH
y (deHTaHiI cepen MalieHToOK, siki orpumanu ESP-
0JIOK, TIOPIiBHSHO 3 THMH, KOMY BHKOHaIH QL-01OK:
KinbKicTh (penTaniny B Il rpyni cranosuia 500 [300;
700] mxr/rox, Toxi sik y I rpymi — 400 [300; 700] Mxr/
rox (p>0,05).
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Meniana 1000Boi TOTpeOH B MOpGiHi HA eTarTi J0-
caikenns h), Gyna OHAKOBOKO Cepel MalieHTiB 000X
rpym ta craHoBwia B [ rpymi 5,0 [5,0; 10,07, B I rpymi —
5,0 [2,5; 10,0] mr/no0y. Ha erami mocmimkenns h,,
OinbIe J03yBaHHA JeKckeTonpodeny Oyimo B I rpymi —
100 [25; 150] mr/mo0y, B To#t wac sik B Il rpymi
75 [25;150] mr/no6y (p>0,05). [lo3yBanHs maparera-
MOJTy Ha BCiX eTamnax JOCIIJUKeHHS OyJI0 OJHAKOBHM
cepen nmarientok 1 1 Il rpymu (p>0,05).

Ha erami pocmipkenns h,, *onna 3 mauieHTOK
000X rpymn He morpedyBajia MpHU3HAUYCHHS MOP]IiHY i
MPU3HAYATIOCS] MiHIMaJbHE JI03yBaHHS HEOITIOTIHUX
3HEOOIIOBAILHIX TPYIH HECTEPOINHUX MPOTH3AIIANb-
HUX Tpenaparis.

PesynpraTi Hamoro JOCHiKEHHS TOAI0OHI 70 1H-
KX POOIT, XOUa BAPTO BiJ3HAUUTH, II[0 HA CHOTOHIIII-
Hill JeHb iCHye MiHIMaJbHa KUIBKICTh BHCBITIICHHX
JIOCITIJKEHb, K1 O TOpiBHIOBAJIM OJOKM (aciiialib-
HUX IUIOIUH IS aHECTE310JI0rYHOro 3a0e3rneueHHs
abnomiHanbHUX ricrepekromiil. Tak, RyungA Kang
i xomern (2021 pik) 3a3Hadaroth, Mo ESP-OGnox i
QL-06ok 3abe3nedyBanu MOAIOHY MiCIsIONEpaIiitHy
aHAJTe31I0 y MAIi€HTIB, SKUM IPOBOIIIIH JIAIAPOCKO-
MYHY pe3eKIiro nedinku [15]. Y Toii yac sk y nociin-
JKCHHI, IPUCBSIUCHOMY MOPIBHSUIBHIN XapaKTePUCTHUII
QL-6mok 1 ESP-6110k s aHanresii manapockomivyHoi
He(peKToMil 3a3Ha4aeThCs, MO TOPIBHIHO 3 OJOoKa-
JIOI0 KBAQJIPaTHOTO M’si3a MOIMEpPEKy, OI0Kaaa TUIOIH-
HU M’s3a-BUIIpSIMIIsiYa XpeOTa 3abe3mnedyBaia Kparry
aHaJITe3110, IO MPOSBIISIACS B MECHIIIOMY CITOKUBaHHI
OMIOIIB Ta MEHIII IHTEHCUBHOCTI OOJIIO MPOTATOM
24 ropuH micis JanapockoniyHoi Hedpekromii [15].
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CToCOBHO a0JOMIHANBHUX OMeEpalliid, To 3a JTaHUMH
nocmmkenas Tamer Samir Abdelsalam Abdelaziz,
Khaled Abdou, Marwa Salem (2024 pikx) ESP-610k
€ OuTbIl e(heKTUBHUM, MPOCTUM 1 OC3MEUHUM ITiJIXO0-
JIOM IO MYJIBTUMO/IaTIbHOT aHanre3ii micyis ToTalbHOL
abJIOMIHAJIBHOT TiCTePEeKTOMIl, Hi’K OJ0KaIa KBaapart-
Horo M’s13a momiepeky [7]. [IpocektuBHe, paHI0Mi30-
BaHe focnipkeHHs Can Aksu i criiBaBTopis (2019 pik)
poOuTh BHCHOBOK, 1110 ESP-010k 3a0e3meuye Taky x
micisonepaniiiny axanresiro, sk QL-Onok, y mexia-
TPUYHMX TAILIEHTIB, SKUM IPOBOIATH OImepamii Ha
HWKHBOMY TIOBEPCi YepEBHOI TOPOKHHUHU [§].
HenonikoM Bi3yanbHOI aHAMOroBOl HIKAIH € TE,
[0 BOHA OI[IHIOE JIMIIE OJAWH KOMIIOHEHT IiCIIs0Ie-
painiifHoro mepioay, € CyO €KTUBHOK 1 TAIliEHT HE
3aBXKIM 371aTCH 3PO3YMITH CyTh METOAY. TOMY, OKpiM
Bi3yaJIbHOT aHAJIOTOBOI IIKAIH Y HAILIOMY JIOCJiKEH-
HI BUKOPHCTOBYBaIIM onuTyBabHUK QOR-15 (quality
of recovery) [16], sKuii 103BOJSE OIIHUTH SKICTh
BIJIHOBJICHHSI MarfieHTa micis anecresii. QoR-15 mae
15 3amuTaHp J0 TAIli€eHTa, SKI CKIAJAAOTh YacTHHY
A rta yactuHy B onwmryBanmbHMKa, MiHIManbHa KiJlb-
KICTh OaIiB 3a KOJKHE 3allUTaHHS cTaHOBUTH () OalliB,
MakcumaiibHa — 10 OaiB, TaAKHM YHHOM MaKCHMyM
3a JIaHUM OINHTYBAJHLHUKOM CTaHOBUTH 150 Oais.
QoR-15 3abe3nedye MOXJIHMBICTD OI[IHUTH HE TUIBKH
SIKICTh aHaNTe3il B MiclsTonepamiifHoMy repiomi, a i
3aJIOBOJICHICTh MAI[iEHTa, CAMOTIOUYTTS, 3MaTHICTh 110
camMo00CITyTOBYBaHHS, 3/1aTHICTD JI0 CIIUIKYBaHHS, COH
1 JuxaHHA. Mu nipoBoAMIM onuTyBaHHA 32 QoR-15
Ha HACTYIIHUH JIEHb Iicis omepauii (depe3 24 roau-
HU MicTs MEPEeBEJeHHs y MiCIsoNepaliifny nanary).
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3a JaHUME ONHUTYBaHHS OyII0 OTPHMAaHO MOMIOHI pe-
3yAbTaTé U1 000X rpym. 3okpema, B I rpymi piBeHb
BIJIHOBIICHHSI TTicIIsl onepallii craHoBuB 124 [92; 131]
6anm, a B Il rpymi — 129 [90; 132] 6amu (p>0,05).

Tabnuuga 1. IHTepnpeTtauid wkamm QoR-15 (ommTyBansHMK
SKOCTI BIGHOBNEHHA Nicns aHecTesi)

Bamm 3a QoR-15 TaTepnperanis

>135 BigMminHa SKICTh BiJHOBIIEHHS

122 -135 Xopota SKicTh BiTHOBICHHS

90— 121 3gﬂ03inLHa SIKICTh
BiTHOBJICHHS

<90 Tlorana siKicTh BiJIHOBICHHS

OTrxe, Bukopuctanus ESP-6moky 1 QL-0610ky mpo-
JIEMOHCTPYBaJIO Moi0HI nepionepariiifii aHaIreTHUHI
BJIACTUBOCTI MPH aHECTE310JIOTIYHOMY 3a0e3ICUeHHI
orepariii adJOMiHATBHUX TICTEPEKTOMIH, HE OyIo
BUSIBJICHO JOCTOBIPHUX BiIMiHHOCTEH 3TifHO 3i IMIKa-
JI0¥0 sIKOCTi BijiHOBIeHHST QOR-15 cepen namienTis I 1
II rpyn. Becranosieno, mo Bukopucranns ESP-0noky
nepe] onepariiiero Oyso moB’si3aHe 31 3SMEHIICHHSIM 1H-
TpaonepaliitHoi morpedu y ¢enTaHisii, NOPiBHIHO i3
3acTocyBaHHAM Iepenasoro QL-0moky. He BusiBeHo
JIOCTOBIPHUX BIAMIHHOCTEH y piBHI 0010 3a Bi3yasb-
HOIO aHAJIOTOBOKO IMIKAJIOK Ta MeaiaHu J00OBOI mO-
Tpebu y MopdiHi B micisionepariiHomy nepioji cepes
namientiB [ ta Il rpyn. Ha eranmi nocmimkenus h48
OinbIIe 103yBaHHs JeKkckeronpodeny Oymo B rpymi I,
MOPIBHSHO 3 Tpymoro 11, mo MokHa OB’ 3aTH 3 TPH-
Bamimoro niero QL-61oky (p>0,05).

Bapto Bim3HaunTH, 10 HEOOXimHO OiNbIIe paH-
JIOMI30BaHMX KJIHIYHUX JOCITIKeHb JUIsl OTPHMaH-
HS1 HOPIBHAIBHUX JaHUX Mpo ESP-6mok 1 QL-6mok, a
TaKOX JUIS OIJIbIII TOYHOTO BH3HAYCHHS 1X MEXaHI3MY
nii. Takok HAyKOBO LIKABUM € BHBYCHHS TUTAHHS J10-
LIJBHOCTI BUKOHAHHS OJTIOKAIM TIOMIEPEYHOT TTOLUHH
xuBota (TAP-011oky) Ta O10Ka M MXBU MPSIMOTO M’ -
3y xmuBota (Rectus Sheath block) mpu abmominamsHIX
TICTEPEeKTOMIsIX, a TAKOXK BUBYEHHS 3aTHOCTI OJIOKIB
(bacriabHUX TUIOIIMH CTATH JIOPEYHOKO albTePHATH-
BOIO €IMiTypasbHil aHecTe31l.

BNUCHOBKWM

BcranosieHo, 1110 AKICTh BiTHOBJIEHHS ITIiCIIS aHe-
ctesii 3 BukopuctanusaMm ESP-61oky 1 QL-610ky Oyna
BIJl «3aJI0BIJILHOI» JO «XOPOIIOi» Ta JOCTOBIPHO HE
BimpizHsutacs y I ta Il rpynax.
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RYZHKOVSKYI A.

QUALITY OF RECOVERY AFTER ANESTHESIA IN ABDOMINAL HYSTERECTOMIES
WITH FASCIAL PLANE BLOCKS: A PROSPECTIVE COHORT STUDY

Background. Studies show conflicting results for different types of anesthesia in abdominal hysterectomies. There is a lack of published
comparative studies where included data about different types of fascial plane blocks in abdominal hysterectomies, and the quality of
recovery after such type of surgery is established rarely.

The aim of the study was to assess the level of recovery quality (using QoR-15 -quality of recovery questionnaire) after anesthesia for
abdominal hysterectomies with the QL-block and the ESP-block in addition to general anesthesia.

Materials and methods. 48 patients who required abdominal hysterectomy were included. All patients were divided into two groups. In
both groups general anesthesia was used. In addition, the ESP-block was performed preoperatively in group |, and the anterior QL-block
was performed in group Il

Stages: preoperative period (pre), intraoperative period (h,) and 6 hours (h,), 12 hours (h,,), 24 hours (h,,), 48 hours (h,,), 72 hours (h,,)
after surgery. We checked the quality of recovery after anesthesia with QoR-15, level of pain according to the VAS, intraoperative need for
fentanyl (ug/hour), daily need for morphine (mg/day), dexketoprofen and paracetamol prescribing were examined.

Results and discussion. It was found that the quality of recovery after anesthesia was 124 [92; 131] points in the 1st group and 129
[90; 132] points in 2nd group (p>0,05). The level of pain according to the VAS in group | at h, and h,, was 5.5 [4.0; 9.0] and 4.5 [3.5; 7.5]
points, while in group Il = 5.7 [4.1; 9.0] and 4.6 [3.6; 7.3] points, respectively (p>0.05).

In the h, stage of the study, the dosage of fentanyl in group Il was 500 [300; 700] pug/h, while in group I it was 400 [300; 700] ug/h (0>0.05).
The need for morphine at the h,, stage was the same - 5.0 [5.0; 10.0] mg/day in group | and 5.0 [5.0; 10.0] mg/day in group II. At the
h,, stage there was a tendency for higher doses of dexketoprofen in the group | - 100 [75; 150] mg/day, while in group Il - 75 [50; 150]
mg/day (p>0.05).

Conclusion. It was established that the quality of recovery after anesthesia using ESP-block and QL-block was from the «satisfactory» to
the «good» level with no statistical differences within the groups.

Key words: abdominal hysterectomy, regional anesthesia, ESP-block, QL-block, multimodal analgesia.

YHACTb ABTOPIB B MIArOTOBLI CTATTI:
ABTOP MiATBEPOYKYE OOHOOCIOHY BiANOBIAANBHICTE 3a: KOHLEMLO Ta An3aniH OOCNIIKEHHS,
36MpaHHS faHnx, aHani3 Ta iHTepnpeTaLjito peayssraTis, MiAroTOBKY PyKOnMcy
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OLIHKA OPIAHHOI ANC®YHKLII NMPU
IHOEKUINHOMY EHOOKAPAUTI, YCKNAQHEHOMY
rOCTPOKO CEPLUEBOIO HEOQOCTATHICTIO

LY «HauioHanbHWUM IHCTUTYT cepLeBO-cyamnHHOI xipyprii imeri M. M. AMocosa HAMH YkpaiHu»,
M.KuiB, YkpaiHa

AKTyanbHiCcTb. BifbLUICTb iEHTUDIKOBAHMX CUCTEM OLIHKM PU3KKY i MPOrHO3YBaHHSA NMpw iHeKLUimHoMy eHgokapanTi (IE)
CTOCYIOTbCS MUTaHb XiPYPriYHOrO PU3KKY, TOMY BOHU HE MOXXYTb OLIHUTU PU3NK OpraHHOI HedOCTaTHOCTI ANA NauieHTiB,
SKi OTPUMYHOTb MeaMKaMeHTO3He NiKyBaHHSI Ta MatoTb 3HaYHY KiflbKICTb KOMOPOGIAHMX 3axXBoptoBaHb. Ha cborogHi He icHye
YHi(hikOoBaHOI MPOrHOCTUYHOI LUKa/IW pr3nKy Ans nadieHTis 3 |E Wwoao opraHHol HedoCTaTHOCTI.

MeTa — OUHUTY OMHaMIKY MOKa3HUKIB LKA OLHKI CEencrnc-acoLLnoBaHOI OpraHHOI AMCHYHKLITY nauieHTiB 3 IE, ycknan-
HEHWM [ooMNepaLliHOK FOCTPOD CEPLIEBOKD HEAOCTATHICTIO, MPOOMNEPOBaHNX B YMOBaX LUTYHYHOMO KPOBOOOIry.

Matepiann Ta metogu. B gocnigpkeHHs 6ynn BKAKOYEH: KiHIYHI AaHi 75 maudieHTiB 3 IE, ycknagHeHuM goonepauinHowo
"CH, axi 6ynm rocnitanisosani B [IY «HavujoHanbHWi iIHCTUTYT cepLeBO-CyanHHOT xipyprii imeri M.M.Amocosa HAMH Ykpai-
HW» 3 01.01.2019 no 01.01.2023 pp. LiarHos |E 6yB BCTaHOBNEHWI y BIAMOBIAHOCTI 3 KpuTepiamm Duke. Yci naujeHTy 6ynm
BioHeceHi 0o IV knacy NYHA. Ha nepionepaujnHomy eTtani Oyna npoBeAeHa OujiHKa KIiHIYHKX, GI0XIMIYHMX MOKa3HMKIB Ta
po3paxoBaHi 6anu 3a LKasIok OLLHKN CEncUC-acoLiioBaHOl OpraHHO! ANCHYHKLLT.

Pesynsratn. Ha niocrasi OTprMaHmx KNiHiYHUX MOKa3HMKIB MPOBEAEHO PO3paxyHOK 6aniB 3a wkanoto SOFA Ha goone-
paujHoMy eTani: nauieHTn 3 «0» abo «1» 6anom 3a Ljeto LKanow Oynm BiacyTHI. Ha goonepalinHoMy etani BCi naLieHTw
Ma1 O3HaKW NOMIoPraHHO! ANCAYHKL. HanbinbLuy KOropTy CKnamm nauieHTn 3 «3» 6anamum — 25 xBopux Ha IE. KinbkicTb
Banis «4», «5», «6» Gyna otpumMana y 18, 12, 9 naujeHTis 3 |E BignosigHo. Ha thori npekomnencadii FTCH Ta noniopraHHoi
HepocTaTHOCTI (SOFA- «9», «10», «11» 6aniB BigNOBIAHO) Ha NepenonepauiiHoMy etani nomepnn 3 (4,0 %) navjeHtn 3 |E.
He 3Bakatoum Ha BUCOKUI PUBKK MiCAsionepauiiHnX yecknaaHeHb 6yno NMPOBEAEHO KapaioXipypridHe BTPyYaHHSA B yMO-
Bax LUTY4YHOro KpoBoobiry y 96 % (72 nauieHTn) Bunagkax. OujHka cTaHy nauieHTiB 3 |E, ycknagHeHm goonepawiiHow
[[CH, Ha 2 noby y BPIT nokasana 3p0oCTaHHs HaCTKN XBOPUX Be3 03HaK MofiopraHHol HeQOCTaTHOCTI 3a Lkanow SOFA:
«0» BaniB — 7 xBopux, «1» 6an — 4 xBopux, «2» 6ann — 22 xBopux. HYactka xBopux 3 6anamm SOFA «3» Ta «4» cknana
14 Ta 12 BYnagkiB BiANOBIAHO. 3MEHLLMIACH YacTka XBOpKX 3 Banamu «5» Ta «6» - 5 Ta 3 mauieHTu BignosigHo. Ha gpyry
noby nicnsonepadinHoro nepioay 6yno 3apeectpoBaHo 33 (45,83 %) nauieHT 6e3 03HaK NoniopraHHOI HeAOCTAaTHOCTI.

BucHoBku. O6rpyHTOBaHa OLjiHKa pU3KKIB y nauieHTiB 3 |E, ycknagHeHnm goonepadiiHoto 'CH, Moxke BigirpasaTti NoTeH-
LirHY ponb Y BiAGopi onTuManbHOro Yacy anst onepadii. OuiHka 3a wkanoto SOFA Moxke 6yTh OOHUM 3 KOPUCHMX MPOrHO-
CTUHHWX IHCTPYMEHTIB B OLjiHLL TSHKKOCTI IE.

KntovoBi cnosa: nosniopraHHa HeQoOCTaTHICTb, Kapaioxipyprid, cencuc, nepionepauiiHiin nepiod, NPOrHOCTUYHA LiKana
PU3KKY.

Ons kopecnonpeHuii: KOJTTYHOBA TAHHA BEOPVICIBHA, kaHanaat Megu4HuX Hayk,

LY «HaujoHanbHWIA IHCTUTYT CepLIeBO-CyaMHHOI Xipyprii imeHi M.M.Amocosa HAMH YkpaiHu»,
Mukonn AmocoBa 6, M. Kuig, 02000, YkpaiHa; e-mail: koltunova2007@gmail.com;
KOHTaKTHWIA Ten.: +38(066) 120 56 68. https://orcid.org/0000-0002-9409-7346
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BCTYN

Xoua intexuiitauii eagokapaut (IE) € moreHmii-
HO BaXKMM 1H(EKIIHHUM 3aXBOPIOBAHHSIM, HE ICHYE
IHCTPYMEHTIB TPOTHO3YBaHHS TOCIITAIBHOI CMEpT-
Hocrti g manientiB 3 1E. Illkama SOFA (Sequential
Organ Failure Assessment) Oysia BUKOprcTaHa Juis 00-
CTE)KEHHSI TMAIIEHTIB 3 MOJIIOPTaHHOK HEOCTATHICTIO
3 METOI0 OLIHKH TSKKOCTI CTaHy B Teparlii Cercucy.
IcHye He3HayHa KUTBKICTh JOCIiIKEHb, B SKHX 3a-
JOKyMEHTOBAHO, IIO 32 JONOMOTOI0 KN OLIHKU
cernicuc-acouiioBanoi oprannoi mucdyskiii (SOFA)
MOKHA OI[IHUTH CTYIIHb TSDKKOCTI Ta pe3ysbTar y Ia-
mienTiB 3 IE [1].

[Ipobnema 3i crpartudikamicero pU3UKy 1 TOUHUM
nporHosyBaHHsM mpu IE 3nHayHOIO Mipoio mOB’S-
3aHa 3 TETEPOTCHHICTIO TOMMYJISIii TAaIi€eHTIB, sKi
CTPXK/JIAIOTh HA HHOTO. BUTBIIICTH ieHTH(IKOBAHIX
CHCTEM OIlIHIOBAHHS CTOCYIOThCS NMUTAHHS Xipyprid-
HOTO PU3UKY, TOMy BOHH HE MOXYTHb OIIIHUTH PH3HUK
CMEpPTHOCTI Ul MAali€HTIB, SKI OTPUMYIOTh MEIUKa-
MEHTO3HE JIIKYBaHHS Ta MAIOTh 3HAYHY KUIBKICTH KO-
MOpPO1THUX 3aXBOPIOBaHb [2].

Octanni nani peectpy EURO-ENDO mnokasanu,
mo cepen marieHTiB 3 IE, y skux Xipypriuse BTpy-
gaHHS Oyo BH3HAHO HeoOXimHmM, 22,5 % momepnu
J0 Toro, sk Oyna mpoBeneHa omepauisa [3]. Le min-
KpeCIEe HEOOXiTHICTh MIBUAKOTO Ta €(QEKTHBHOTO
MPUIHATTS PillIeHb, M0 OyJ0 O 3HAYHO MPOCTINIE 3a
HAasBHOCTI HAJ1MHOTO IHCTPYMEHTY OLIIHKH PU3HKY.

META POBOTU

OuiHUTH AMHAMIKy MOKA3HUKIB IIKAJIW OLIHKH
CeTCHC-acoIliHOBaHOT OPraHHOT TUCQYHKIIIT y MallieH-
TiB 3 IE, yCcKIIaJJHEHUM TOCTPOIO CEPIIEBOIO HEIOCTAT-
HICTIO, MTPOONEPOBAHMX B yMOBaX WITYYHOTO KPOBO-
00iry.

MATEPIAJIN TA METOON

B nmocmijpkeHHs Oyny BKJIFOYEHI KITIHIYHI JIaHI
75 mnauientiB 3 IE, yckmagHeHMM JI0OMeEpaliifHOO
I'CH. Yci manieHTr Oyau rocmitaii3oBaHi y BiiIiieH-
Hs peaHiMallii Ta iHTeHcuBHOI Tepamii Y «Hario-
HaJIbHUK 1HCTUTYT CEpLEBO-CyAMHHOI Xipyprii imMeHi
M.M. Amocosa HAMH Vkpaiuu» 3 o3nakamu I'CH
B mepiox 3 01.01.2019 mo 01.01.2023 pp. Yci ma-
LWIEHTH Majd TIOKa3W [0 MPOBEICHHA EKCTPEHOTO
KapaioXipypriyHOro BTPYYaHHs 3a PEKOMCHIAMISIMHU
ESC 2023 [4]. Ha nepionepaniiiHoMy eTarri Oys1a mpo-
BeJeHa OIlIHKA KIIHIYHMUX, OIOXIMIYHHMX ITOKA3HHUKIB
Ta pO3paxoBaHi 0ayy 3a IIKAJIOIO0 OIIHKH CETICHUC-aco-
nidoBaHol opranHoi nucdyHkii — Sequential Organ
Failure Assessment (SOFA) score. CepenHiii Bik Ia-
uienTiB (Me (Q1-Q3) ckmaB 55 pokiB (42;63). HacTka
qoNoBiKiB craHoBmiaa 58 (77,3 %) BUIAAKIB, KiHKH
cknanu 17 (22,7 %) Bunankis. CepeqHsi TpUBaJiCTb
(Me(Q1-Q3) indexkuiitHoro eHmokapauTy — 2 Mics-
mi (2;4). Yei namieHTy B JOCIIKEHHI BiIHOCHIIUCH
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no IV xmacy 3a (yHKIIOHAIBHOIO KIaCH(IKAIier0
HLm—ﬁopKCLKoi Acomianii Kapnionoris (NYHA).
Kputepii BUKIFOYCHHS 3 JOCIHI/DKEHHS: BIK MEHIIE
18 pokiB; rocTpe MopyIIeHHs] MO3KOBOTO KPOBOOOITY
TEPMIHOM JI0 2 MiCSAIIB.

e nmocmimkeHHs Oyl0 CXBaJCHO ETUYHOKO
komiciero JIY «HamioHanbHUE 1HCTUTYT CEpIICBO-CY-
JUHHOT Xipyprii imeHi M.M. Amocosa HAMH VYkpai-
HU» Ta BiANOBiAae [ eIbCiHCHKIN JeKnapartii.

Toctpa cepueBa nemoctaricts (I'CH) BuzHa-
yajlach, SIK PalTOBE BHUHUKHEHHS a00 MOTipIICHHS
cumnromiB CH. lle *KHTTEBO3arpo3iMBHIA CTaH, IO
BHAMaraB HEBIJKJIAJHOTO JIIKYBaHHS Ta €KCTPEHOI ro-
critanizamii [5].

Indexuiiinmii eHaoKapIuT — 1€ 3alajeHHs eHIo-
Kap/a, BHYTPINIHbOT OOONOHKH ceplis, a TaKoX Kia-
TIaHIB, SKi BIJIOKPEMITIOIOTh KOXKHY 3 YOTHPBOX KaMep
cepirs, 0akTepiabHOI eTiomorii [4].

Exoxkapmiorpadiuni gocmimkenns cepist (ExoKI)
npoBoamwnch Ha anapari SSA-380A dipmu «Toshibay
3a CTaHJApTHOI MeTonukoro. lllTydHa BeHTWIIALS
JIETeHb MIPOBOAMIACH 33 JOIOMOTOIO amapary (ipMu
«Drager» Atlan A300/A300 XL. [locmimkeHHs ra3iB
KpPOBI Ta €JIEKTPOJITIB MPOBOJAMIOCH 32 JOMOMOTOO
«Siemens Rapid Point 500». bioximiunuii aHai3
KpoBi 3miiicHIOBaBcs Ha amapari ¢ipmu «Selectra
ProM». MoOHITOpUHT TapamMeTpiB reMOAMHAMIYHOTO
npodingro 3miHCHIOBABCS Ha MOHITOpPI peaHiMarliii-
HO-xipypriunomy «HOM-300». 3abe3nedeHHst MmTYyY-
HOTO KpOBOOOITY 3/IIHCHIOBAIIOCH 3a JIOMTOMOTOXO aria-
pary TERUMO SARNS APS-1.

Po3monin mamieHTiB 3a TOKa3HWKaMHu OyB HEOJ-
HopimHUM. [JI1 CTAaTUCTUYHOTO aHali3y HEHOPMAaJlb-
HO PO3MOAIICHNX OE3MepPEepPBHUX JAaHUX NMPOBOAUIOCH
BH3HAYCHHS MEJliaHW Ta MIXKBAapTHJIBHOTO PO3Maxy
(IQR), a kareropiajbHi 3MiHHI OyJaH TPEICTABICHI,
SIK KIJIBKICTh Ta BiJICOTKH. J[JIsl MepBUHHOT MiATOTOB-
KM TaONUIb Ta MPOMIKHUX PO3PAXyHKIB BHKOPHCTO-
ByBaBcs makeT Microsoft Excel 2023. MaremaruuHa
00poOKa MPOBOAMIIACE 32 JIOTIOMOTOK CTaHJIaPTHOTO
nmakera IBM SPSS Statistics V22.0.

PE3YJIbTATU

[epmmit ocHoBHMIA KpuTepiit miarHoctuku [E
BKJIIOYAaB BUSIBICHHS Ta iAeHTU(IKAIil0 30yJHUKIB
3axBOpIOBaHHA. HerarnBHe OakTepionoriuyHe J0CIi-
*eHHs Oyio oTpumano y 32 (42,7 %)naui€eHris.

Yactota peectparii 30ynuukis IE - 43 (57,3 %) Bu-
najKiB. B criekTpi 30y/IHUKIB YacTKa TPaMIIO3UTHBHOL
¢mopu cxiana 38 (50,7 %) BumajakiB, a rpaMHETaTUB-
Hoi dropu — 5 (6,7 %) Bunaakis (puc. 1).

InenTHdiKamisi rpaMIIO3UTHBHUX  TATOTCHHUX
MIKPOOpraHi3MiB ~ BHSIBHJIA HAHOUIBIIYy  YacTOTy
peectpamii Enterococcus spp. — 23 (30,7 %) Bunan-
KiB. [IprOJIM3HO B OIHAKOBUX MEXaX PEECTPYBaJIKCh
Staphylococcus spp.: Staphylococcus epidermidis —
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OPUTNHAJIBHE OCIIA>KEHHA

FpamHeraTuBHa

¢dnopa
n =5 (6,7%)

Mo3utuBHe 6aKTepionoriyHe gocniarKeHHA

Mpamno3suTuseHa

bnopa
n=38 (50,7%)

Puc. 1. CnekTp 36yaHukiB |E, ycknagHeHoro goonepadiiHoto 'CH.

Staphylococcus
aureus
n=9 (12,0%)

Staphylococcus
epidermidis
n=6 (8,0%)

CneKTp rpamno3uTMBHUX 36yaHUKIB

Enterococcus spp.
n=23 (30,7%)

Puc. 2. CnekTp rpamnosnTiBHKX 36yaH1KIB |E, yeknaagHeHoro noonepadjiiHoto MCH.

6 (8,0 %) BunankiB ta Staphylococcus aureus —
9 (12,0 %) Bunanxis (puc. 2).

[lomo MikpoOioNOTiYHOTO Tei3axy TIpaMHera-
TUBHUX 30yJHMKIB 3a pe3ylbTaTaMU HAIIOTO JI0-
CJIJUKCHHS BHSBICHO TAaKHi PO3MOAIT MIiKpOOp-
ranisMmiB: Klebsiella pneumoniae — 1 (1,4%) Bunankwu,
Pseudomonas aeroginosa— 2 (2,7 %) Bunaaku. 3sep-
Tae yBary peecTparisi piIkicHOro rpaMHETraTHBHOTO
30ymanka: Achromobacter spp. — 2 (2,7 %) Bumagka

(puc. 3).

Hpyruit ocHOBHHMI KpuTepiit ngiarHoctuxku IE
Biitouae ExoKI' Bisyamizamiro Bererariii, BHyTpill-
HBOCEpLEBUX abcreciB 1 cryminb iH(ekuiiHoi me-
cTpykuii kimamaHiB cepus. IIpu exoxapaiorpadiuHo-
My BHUBYEHHI OCOOIMBOCTEH KapioreMOAWHAMIYHUX
norkokeHb ipu [E Oyito BUsBICHO BereTallii Ha aop-
TajgbHOMY KianaHi y 50 (66,7 %) Bumaakax, Berera-
il Ha MiTpansHOMY KiamaHi — 57 (76,0 %) Bunanxis,
BereTaii Ha TPUCTYIKOBOMY KJIarmaHi OyJv BHSBICHI
y 8 (10,7 %) Bunagxax. BuyTpimHbsocepuesi adcre-
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Achromobacter

spp
n=2 (2,7%)

CneKkTp rpamHeraTMsHuxX 36ygHuKiB

Klebsiella
pneumoniae
n=1 (1,4%)

Pseudomonas
aeroginosa
n=2 (2,7%)

Puc. 3. CrnekTp rpamHeratvBHmx 30yaHuKis IE, ycknagHeHoro goonepadinHoro FCH

Tabnuuga 1. AHania knanaHHWx ypaxxeHb 3a peaynstatamn ExoKI™ y xBopux Ha IE, ycknagHeHoro goonepadinHoto FCH.

Ioka3zHukmn JlokaJizanis Kiabkicts (n) Bincoroxk (%)
Bereranii
AopTaibHuil kianaxn 50 66,7
MirtpansHuii Kanan 57 76,0
TpuctynkoBuil ki1anax 8 10,7

BryTtpimabocepiesi abcrecu

AopTanpHuil KiamaH 17 22,7
MiTtpanbHui KIanan 12 16,0
CymnyTHE ypaKeHHsI Binmesi aprepil 16 21,3

cu AK Oymu 3apeectpoBani y 17 (22,7 %) marieHTis,
abcnecu MK cximamm 12 (16,0 %) Bunaakis. CymyTHeE
ypaXXeHHs BIHILIEBUX apTepid cknano 16 (22,2 %) Bu-
najkis (tadm. 1).

IE HatuBHUX KJamaHiB cepiisl OyB 3apeecTpOBaHUI
y 68 (90,7 %) Bunmankax, IE nmpoTezoBaHuX KiamaHiB
cknaB 7 (9,3 %) BUNAAKIB BIIAIOBITHO.

Hua pospaxynky wmkanun SOFA Ha mepenomnepa-
HiitHoMy mepiofii Oyi0 MPOBEICHO aHalli3 HACTYMHHUX
KIIHIYHUX TIOKa3HUKIB. [lapriaibHUil THCK KHUCHIO B
apTepianpHii KpoBi B rpymi namientiB 3 1E, yckian-
HeHuM joornepaniiinoro 'CH, cknas 157,5 MM.pT.CT.
(99;220), pu 11LOMY piBeHb 00’€MHA YACTHHA KHC-
HIO y BauxyBaHid cymimi (FiO,) mopisnrosana 0,7
(0,6;0,9). 3a piBHeM CBiZOMOCTI BCi MAliEHTH MaJH
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15 GaniB 3a mkanor kom [nasro (IIKI'). Meniana
CEPEJIHBOTO apPTEePiaIbHOTO THCKY Ha JI0Omepaliii-
HOoMy eTami ctaHoBuia 70 mm.pr.cT. (60;75). Anamni3
O10XIMIYHHMX ITOKAa3HHWKIB BUSBHB: MeIiaHa 3HAYECHHS
outipy6iny — 14 mxmouns/mit (10;20); meniana 3Ha4YeH-
Hs KpeaTuHiHy — 116 Mxmomns/Mi (84;166). Meniana
PiBHS TPOMOOIIMTIB TEpe]] OIEpaIli€r0 B TPYI XBO-
pux 3 IE, ycxknannenum noonepaniiinoro 'CH, ckinar
218x109/1 (167;294) (Tabm. 2).

Ha mincraBi oTpuMaHWX KIIHIYHUX TIOKa3HUKIB
MPOBEICHO PO3paxyHOK OaiB 3a mkajgow SOFA Ha
noornepaiiitnomy erami. [Ipu anami3i posnoginy ma-
uienTiB 3 IE, ycknagnenum noomneparinoro ['CH, ma-
uieHtd 3 «0» abo «1» OanoM 3a Ii€r0 MKajIoKw OyIu
BifcyTHi. Tineku 1 xBopwuii MaB «2» 6anu SOFA. Haii-
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Tabnuus 2. BuxigHi kKniHiYHI NoOKa3HWKK naLieHTis 3 |E,
yCcKnagHeHum goonepadinHoto MCH

IHoxa3snuku Me o 01-Q3
PaO,(mm.pr.cT.) 1575 99-220
FiO(4actka) 0,7 0,6-0,9
TpomGoruTu(x10°/1) 218 167-294
HIKT (6amm) 15 15-15
Binipy06iH(MKMOIIB/1T) 14 10-20
KpeatnHin(MKMOIB/T) 116 84-166
Cepenniit AT (MM.pT.CT) 70 60-75

Mpumitka®

PaO, — napLjasibH TUCK KUCHIO B apTepiasibHi KPoBi;
FiO,— 06’eMHa YacTiHa KUCHIO Y BAVIXYBaHI/ CyMiLLi;
LUK — -lukana kom [masro; AT — apTepianbHuiA TUCK.

Tabnuuga 3. IHTpaonepaLiHi NokasHWKK NaieHTiB 3 |E,
ycKnagHeHuM goonepauinHoto TCH

Moka3Huku Me Q1-Q3
Tpuanicts HIK (xB.) 191 156,5-260,5
[Meperuckanns Ao (xB.) 130,5 101,5-165,5

Mpumitka*
LK — wry4Hmin kposoobir; Ao — aopTa.

OUIBIIY KOTOPTY CKJIAIM MAaIieHTH 3 «3» Oanamu — 25
xBopux Ha IE. KinpkicTs 6ainiB «4», «5», «6» Oyna ot-
pumana y 18, 12, 9 namienris 3 IE BinmnosinHo. Opras-
Ha HEJOCTATHICTH OILliHEeHa B «7» 0aniB Oyna BUsBIEHA
y 5 mamienTiB. JIBa namienTu manu «8» Oanie SOFA
1o oreparii. Ta Mo oMHOMY MAI[iEHTy OTPUMAITH MPH

OPUTHAJIBHE LJOCTIIOPKEHHA

po3paxyHkax «9», «10», «11» 6anie SOFA Bignosiza-
HO (puc. 4).

OmnepaTuBHE BTPYYaHHS B YMOBaX IITyYHOTO KO-
B00OIry Oyio mposezneHo y 72 (96,0 %) Bumaakax. Ha
noornepartiiitnomy erari momepio 3 (4,0 %) mamieHTa 3
IE, yckmagaennm noonepaiiiinoro ['CH.

Meniana 3Ha4CHHS TPUBAJIOCTI MITYYHOTO KPOBOO-
6iry nopiBaioBana 191 xs. (156,5; 260,5), npu TpuBa-
nocTi epetuckanus aopt — 130,5 xB. (101,5;165,5)
(tadm. 3).

B pamnpomy micnsomnepariiiHoMy mepiofi Impo-
BEJICHO OIIHKY KIJIIHIYHOTO cTaHy mnamienTiB 3 IE,
yckinagHeHuM joomnepaniiinoro I'CH, 3a 1mkasoro
SOFA (ta6u. 4).

Mu cnioctepiraiy mocTynoBe 3HWKSHHS MmapIiialib-
HOTO THCKY KHCHIO B apTepiabHiil KpoBi B rpyIii ma-
uienTiB 3 IE B mepury ta apyry no0y micisionepaniii-
Horo niepiony — 165,5 mm.pt.cT. (123,0; 234,5) ta 101,2
MM.pT.cT. (81; 160) BimmosimHo. Yactka FiO2 ckiana
0,5 (0,4; 0,7) Ta 0,4 (0,2; 0,6) BianoBigHO. PiBeHb
cBiomocti B mepiry o0y y BPIT Oy omineHuii B
14 6axis KT (12; 15), va apyry moly — 14 OamiB
LIKT (13; 15). Meniana 3HaueHHS CEPEAHBOTO ap-
TepiaIbHOTO TUCKY B MEpIy A00Yy CKayia 75 MM.PT.CT.
(70; 85), na mpyry nody — 80 mm.pr.ct. (70;85).
BioximMiuHi MOKa3HUKM XapaKTCPU3YBAINUCh 3HMKCH-
HSIM JTO HOpMaJIbHUX 3Ha4eHb. Tak, B mepiry 00y MmicIis
oreparii piBeHb KpeaTHHiHy Ta OUTipyOiHy CTAaHOBUB —
130 mxmodw/i (96; 160) Ta 20 mxmois/n (13,0; 32,5)
BimnoBinHo. Ha apyry moOy micnist omepariii piBeHb
KpeaTuHiHy Ta Oinipy0Oiny ckiaB — 89 Mkmons/1 (78;
123) ra 14 mxmons/n (10,0; 17,0) BignosigHo (Tabdm. 4).
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Puc. 4. Po3nogin nauieHTis 3a 6anamu wkanu SOFA Ha goonepavinHomy etani.
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Tabnuuga 4. KniHidHi nokasHukm nauieHTiB 3 |E, ycknagHeHm goonepadiiHoro 'CH

1 no6a BPIT 2 noda BPIT
Hoxa3nuku
Me Q1-Q3 Me Q1-Q3
PaO, (MM.pT.CT.) 165,5 123-234,5 101,2 81-160
FiO, (uacTka) 0,5 0,4-0,7 0,4 0,2-0,6
TpomGorwta (x10%/1) 185 108,5-273,5 229 158-297
HIKT (6ann) 14 12-15 14 13-15
Binipy6in (MKMOJIB/1T) 20 13-32,5 14 10-17
KpeaTtnHin (MKMOJIB/IT) 130 96-160 89 78-123
Cepenniit AT (MM.pT.CT.) 75 70-85 80 70-85
25
20 -
.0
T
w 15 o
=
© ..
[= Lo
0
S
< 10 B .-
S
=
5 - | | | | || [ | _' .........
0
0 1 2 3 4 5 6 7 8 9 10 12 13
bann SOFA

Puc. 5. Po3nogin naujeHTis 3a 6anamu wkanu SOFA B 1 goby nicnsonepauiiHoro nepiogy.

AHaui3 po3noAilTy namienTis 3a 6anamu mkam SOFA
B PaHHBOMY IiCISIONIEPAIifHOMY MepiojIi BUSIBUB, 1110
3 mamienTn Manu «0» OamiB B mepiry 100y Imicis orie-
pauii. OnuH namieHT MaB «1» 0an Ta I’ STh Malli€HTIB
Main «2» Oanm 3a mkangoro SOFA. Takum yuHOM,
JIeB’SITh NALI€HTIB HE MAJIX 03HAK TIOJIIOPTaHHOT HEJI0-
CTAaTHOCTI Ha mepiry 100y miciasonepaniiHoro nepio-
ny. OcHoBHa dacTka marieHTiB 3 IE, yckinamHeHnM
noorepariitaoro 'CH, — 20 xBopux — Mana «3» 6anu
3a mkanorw SOFA. Posmoain marmieHTiB 3 OallaMu:
«4» — 8 xBopux, «5» —12 xBopHX, «6» — 6 XBOpHX,
«T» — 6 xBOopUX BiANOBiAHO. [T0 TpU MaliEHTH MajH
«8», «9», «10» 6aniB SOFA B nepmry no0y y BPIT.
3BepTae yBary BHSIBIICHHS JIBOX TAIi€HTIB 3 «12» Ta
«13» Ganamu BianoBigHO (pHC. 5).

Ominka crany namieHTiB 3 IE, ycknagaenum 10o-
nepaniinoro ['CH, Ha 2 100y y BPIT mnokazaina 3po-
CTaHHS YaCTKU XBOPUX 0€3 03HAK MOJTIOPTaHHOI HEelO-
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cratHOCTI 3a mkanoo SOFA: «0» 06aniB — 7 XBOpuX,
«1» Oanm — 4 xBopux, «2» Oamm — 22 xBopux. Yactka
xBopux 3 6amamu SOFA «3» Ta «4» cknana 14 ta 12
BUIAJKIB BiAMOBiHO. 3MEHIIMIACh YaCTKa XBOPHUX
3 gaslaMu «5» Ta «6» — 5 Ta 3 manieHTy BiAMIOBIIHO.
[ToxiOHa TeHIEHINsT BUSIBIICHA 1 B IPyMax XBOPHUX 3
6amamu SOFA «7», «8», «10» — 0 0oAHOMY BUIIAIKY.
JIBa nmamientu Maiau «12» OaxiB 3a mkanoro SOFA Ha
JIpYyTUH IeHb MicasonepaniiHoro nepioay (puc. 6).

By mpoBeneHuil NopiBHAIBHUI aHAII3 ANHAMIKA
3naveHb mkamu SOFA B rpymi xBopux 3 IE, ycknamae-
HuM noonepaniiinoro I'CH (puc. 7).

3a pesynbTaraMu MPOBEICHOTO aHaJi3y BUSBICHO
3HIDKCHHS OautiB 3a mkanor SOFA B paHHBOMY ITic-
nsonepaiiiinomMy nepioni. Ha npyry no0y micisiorne-
pauiitHoro nepioxny Oyino 3apeectpoBano 33 (45,83 %)
marieHTd 0e3 O03HaK TOJIOPraHHOT HEJ0CTaTHOCTI.
Canarisi Boruuina inekiii, HopMmaizaiis BHyTpilll-
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Puc. 6. Po3nogin nauieHTiB 3a 6anamu wikanu SOFA Ha 2 noby nicnsionepadiiiHoro nepiogy.
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Puc. 7. dvHamika posnopginy nauieHTis 3a 6anamu wkanm SOFA Ha nepionepaliiiHomy eTari.
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HBOCEPIIEBOI Ta CHCTEMHOI TeMOIMHAMIKH, HOpPMAaTi-
3arist 010XiMIYHHUX MOKA3HUKIB MiATBEPKYIOTh ehek-
THUBHICTh MTPOBEJICHHS KapA10XipypridHOTO BTPYYaHHS
y xBopux Ha IE, ycxmanuenuii noonepaiiinoro ['CH.
Jlunamiuauii anani3 3HadeHb mkanu SOFA no3Bo-
JISIE TIPOBECTH PAIliOHAILHY OIIHKY KIIIHIYHOTO CTaHy
namienTiB 3 [E, ycknagnenum noormepariinoro I'CH.

OBIOBOPEHHHA

Xoua nobpe Bigomo, mo IE mae HecnpusTiuBuit
MPOTHO3, HE iCHY€ YHi()iKOBAaHOI MPOrHOCTUYHOT IIIKa-
JM pU3UKY s manieHTiB 3 IE momo opranHoi Hemo-
crarHocTi. Hamu Oyno mpoBeneHo TOCiHKEHHS poi
mkainy opranaoi aucynkiii SOFA B rpy1i narienTis
3 IE, yckmagnenum noonepaniiiaoro I'CH. 1s korop-
Ta XBOPUX BITHOCUTHCS 10 MALIE€HTIB, L0 MISATraloTh
MIPOBEJICHHIO EKCTPEHOTO KapIioXipypriuHOTO BTPY-
YaHHS 32 MKHAPOJIHUMH pEKOMEHIAIisAMH [4].

Baxkuii BUXiHUI cTaH NalieHTiB 00YMOBIIIOE MO~
TCHIIHHI PU3UKH Ta PE3YyJIBTaTH ONEPATUBHOTO JIKY-
BaHHS B YMOBax MITYYHOTO KPOBOOOIry. 3amporoHo-
BaHI KapAiOXipypriuHi WIKaIM PUMKY TOCHITaIbHOL
neranpHOCTI — EuroScore, STS, EndoScore - He Bpa-
XOBYIOTh IIOBHOTO CIIEKTPY KITHIYHUX Ta O10XIMIYHUX
noka3HuKkiB mamieHTis 3 [E Ta, TakuM YMHOM, HETOOITi-
HIOIOTH MOTEHIIIHI PU3HUKU XipyprivHOTO JTiKyBaHHS.

Hocmimkenns Asai et al. BU3HAYMII0, 1110 OLIIHKA 3a
mkanor SOFA, WMOBIpHO, MOXKE OI[IHUTH TPOTHO3
IE. HemomaBHi OCHiKEHHS TTOKa3ajIHd, 10 OIiHKA 3a
mkanor SOFA Moke MporHo3yBaTu TSKKICTh 1 MTPO-
THO3 HETOCHITAJIbHOI THEBMOHII Ta TOCTPOTrO TiEJNO0-
Hedputy [6]. IE - me cucremna indexkiis, cnpranHeHa
SHJIOKApIUTOM 3 DaKTEepiEMI€I0, SIKa MOXKE MTPH3BECTH
JI0 iIMyHOJIOT14HOI peakuii. Tomy Hinkom oO0rpyHTOBa-
HO, 110 OIfiHKa 3a mkano SOFA moxe BimoOpaxkaTu
TSOKKICTB 1 iporHo3 IE [1]. He 3Baxkaroun Ha Te, 110
nokazHuk SOFA po3paxoByBaBcsi MOCIIOBHO Ha OC-
HOB1 HaWTIpIIMX 3HAYECHb 32 OCTaHHI 24 TOIWHU, BiH
HE MaB Ha METi BKa3yBaTH Ha YCHIIIHICTh Y1 HEYCITIII-
HICTb BTPYYaHH:.

B nmocmimxenns Lin et al. mokasaio, mo xipyprid-
HE JIIKyBaHHS OYyJ0 CHPUATIMBAM (HDaKTOpOM, a BH-
SIBIIEHHST S. aureus - HECHPHUSTIMBUM IMPEITUKTOPOM
pe3yibTary JKyBaHHS y TAIE€HTIB 3 yCKIATHCHUMHU
dopmamu IE. TlamienTu 3 iHpekmiero S. aureus Maiu
HaWBUIIMK PU3MK JIETAIBHOTO HACHIJKY Ta MOTpeO-
YBaJIM XipypriYHOTO BTPy4YaHHS B aKTHBHIN (hasi 3a-
XBOpIOBaHHsI. BuXijHa momiopraHHa JUCQYHKITS Ta
BHUCOKHI CTYIiHb KOMOPOiAHOCTI y mauieHTiB 3 IE
oOymoBmoBaM BHCOKI Moka3sHWKH SOFA Tta Oynu
MOB'SI3aH1 3 HU3BKOK YACTOTOK XIipypridHHUX BTpY-
YyaHb, 110, KUMOBIPHO, MOSICHIOBAJI0O BUCOKUH DPiBEHb
CMEpPTHOCTI B IIbOMY JIOCHI/UKEHHI. 3TiHO 3 pe3yib-
TaTaMH IIbOTO JOCIIJIKCHHS, BUCOKUHN piBeHb SOFA,
ane He CPB acoliroBaBcst 3 BUCOKOIO JJOBTOCTPOKOBOIO
cMmepTHicTHo [7].
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CPB - 1e rocrpodazoBuii 3amanbHUN OLIOK CH-
POBaTKH KPOBI, SIKAH pearye Ha CEICHC 1 Moxe OyTh
NPUTHIYEHUH 3a JOMOMOTrOK e(EeKTUBHOI aHTUMI-
KpoOHoi Tepartii abo Xipypriuaoro JikyBaHHsA. OQHAK
cepieBi abo HecepleBi YCKIaTHEHHS B MOEIHAHHI 3
0COONMBOCTSIMU IAIli€EHTa € OCHOBHUMH (pakTOpamu,
0 TPHU3BOAATH JO0 HECHPHUSITIUBOTO TMPOTHO3Y [8&].
Ominka 3a mkaigoro SOFA Oyma po3paxoBaHa ist
TakuxX (DaKTOPiB, SIK AUXAHHS, KOATYISIIs, (DYHKILiS
MEYiHKH, CHCTEMH KPOBOOOITY, ICHTPAIBHOT HEPBOBOT
CUCTeMHU Ta (PYHKIT HHPOK, IO Big0Opa)kaio Tsxk-
KiCTh OpraHHO{ HEAOCTATHOCTI Ta MPOTHO3YBaIO OC-
HOBHI CyITyTHI 3aXBOPIOBaHHSI.

3a pesyabpTaraMu MPOBEICHOTO HAMH JIOCIiKEH-
Hs OyJI0 BU3HAUEHO JTUHAMIKY OCHOBHHUX 010XIMIYHUX
Ta KJIIHIYHUX IMOKa3HUKIB y mnamieHTiB 3 IE Ha mepio-
nepariifHoMy erami Ta po3paxoBano 6amu SOFA. Ha
JIOOTIepallifHOMY eTarli BCi Mali€eHTH MaJld O3HaKH
nosiopranHoi aucdyskiii. Ha ¢oni maekommneHcarrii
I'CH ra mnomioprannoi HemocrarHocTi (SOFA- «9»,
«10», «11» GaxiB BiAMOBIAHO) Ha MEpenONepaliifHo-
My etarmi momepin 3 (4,0 %) mamienTn 3 IE. He 3Ba-
YKAFOUYX HA BUCOKUH PU3UK MICISONCPAIliHHUX yCKIIa -
HEHb OyJI0 TIPOBEACHO KapAioXipypriuyHe BTpPYUYaHHS B
YMOBAaX IITYYHOTO KpoBooOiry y 96 % (72 mamieHTn)
BHIIAJIKAX.

Pesynwratu nqocmimkenHs, npoeneHoro Asai et al.
MIPOJIGMOHCTPYBANIH, IO XIpypriyHe JIiKyBaHHS CTa-
JIO CHPUSATINBHM IPOTHOCTHYHUM (PAKTOPOM cepen
nanieHTis 3 IE. Ile Moxke 03Hauarty, o paHHE Xipyp-
riYHE BTPyYaHHS MOXKE CHPHUATH 3HWKEHHIO DIiBHS
TOCIITaJIbHOI JIETAIBHOCTI cepen namieHTis 3 [E. AB-
TOPH HATOJOIIYIOTh, IO maiieHTam 3 IE 3 Bucoxumu
nokazHukamu SOFA 11 npoBOAWTH paHHE Xipyprid-
HE BTPYYaHHs JIJIsl TOKPAIIeHHS MPOTHO3Y [1].

Ouninka 3a mkanoro SOFA no3sonuia BigoOpasutu
TSOKKICTh cTaHy naitieHTiB 3 IE, yckiagHeHum jgoore-
pamiitnoro 'CH.
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Koltunova H., Chyzh K.

ASSESSMENT OF ORGAN DYSFUNCTION IN INFECTIVE ENDOCARDITIS
COMPLICATED BY ACUTE HEART FAILURE
ABSTRACT

Resume. Most of the identified risk assessment and prognostic systems for infective endocarditis (IE) focus on surgical risk, and therefore, cannot assess the risk
of organ failure in patients receiving medical treatment with multiple comorbidities. To date, there is no standardized prognostic risk scale for organ failure in patients
with IE.

Objective. Evaluate the dynamics of sepsis-associated organ dysfunction scores in patients with IE complicated by preoperative acute heart failure undergoing
cardiopulmonary bypass surgery.

Materials and methods. The study included clinical data from 75 patients with IE complicated by preoperative acute heart failure (AHF), who were hospitalized at the
State Institution «<Amosov National Institute of Cardiovascular Surgery of the National Academy of Medical Sciences of Ukraine» from 01.01.2019 to 01.01.2023. The
diagnosis of IE was made according to the Duke criteria. All patients were classified as NYHA class IV. At the perioperative stage, clinical and biochemical parameters
were assessed, and sepsis-associated organ dysfunction scores were calculated.

Results. Based on the clinical parameters obtained, the SOFA score was calculated at the preoperative stage. There were no patients with a score of «0» or «1». At
the preoperative stage, all patients exhibited signs of multiorgan dysfunction. The largest cohort consisted of patients with a score of «3» (25 patients with IE). Scores
of «4», «5», and «6» were recorded in 18, 12, and 9 patients with IE, respectively. In the presence of HF decompensation and multiorgan failure (SOFA scores of «9»,
«10», and «11»), 3 patients (4.0 %) with |E died at the preoperative stage. Despite the high risk of postoperative complications, cardiac surgery was performed under
cardiopulmonary bypass in 96 % of cases (72 patients). Assessment of patients with IE complicated by preoperative HF on day 2 in the ICU showed an increase in
the proportion of patients without signs of multiple organ failure according to the SOFA scale: «0» points - 7 patients, «1» point - 4 patients, «2» points - 22 patients.
The proportion of patients with SOFA scores of «3» and «4» was 14 and 12 cases, respectively. The proportion of patients with SOFA scores of «5» and «6» decreased
to 5 and 3 patients, respectively. On the second postoperative day, 33 (45.83 %) patients were without signs of multiple organ failure.

Conclusions: Effective risk assessment in patients with |E complicated by preoperative HF may play a key role in selecting the optimal time for surgery. The SOFA
score can be a useful prognostic tool for assessing the severity of IE.

Key words: multiorgan failure, cardiac surgery, sepsis, perioperative period, prognostic risk scale.

YYACTb ABTOPIB B MIAroTOBLI CTATTI:
KontyHoBa I.B. — onsanH gocnigpkeHHs, 36ip Ta aHania iHopmaLii,cuctemaTtdalis Marepialy, HanMcaHHsa CTaTTi.
Yux K.I. - 36ip faHnx, HanncaHHs YaCTVHN TEKCTY.
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MOPIBHANBbHUWA AHAJI3 CMNIHAJIbHOI
AHECTE3II 3 BYNPEHOP®IHOM MOPIBHSAHO 3I
CTAHAAPTHOIO CMNMIHAJIbHOK AHECTESIEIO
NP PEKOHCTPYKTUBHUX OMEPALISAX 3
npPmBoAyYy OBJITEPYHOHOIO ATEPOCKIJIEPO3Y
HUXHIX KIHLIBOK

T KHIM KOP «KviiBcbka obnacHa KiiHibHa nikapHsi», M. Kris, YkpaiHa
2 HauioHanbH1iA YHIBEPCUTET OXOPOHM 300Pp0B’sA YkpaiHu imeHi .J1. LLynrka, m. KuiB, YkpaiHa

BeTtyn. TexHiky perioHanbHOI aHecTesil, Taki K ChiHa/ibHa aHecTesid, 3a3BMHali BUKOPUCTOBYKOTLCS MPY PEKOHCTPYK-
TVIBHMX OMepaLlisix 3 MpuBody 00MiTepytoHoro atepoCKNepo3y HMKHIX KIHLIBOK. Ha »anb, Ui TEXHIK/ YaCcTKOBO OOMEXKEHI
Yacom fiji MicueBux aHecTeTukiB. Cepeq, YACAEHHNX AOMOMIKHUX PEYHOBUH A5 MICLEBMX aHECTETUKIB, SKi MOOOBXYKOThH
Yac aHecTeail, 0cobmBy yBary npueepTtae 6ynpeHopdiHy riapoxnopua, SKUin BUrMsSaae NepcrneKkTUBHM.

Merta gocnig>xeHHs mossrana y nopiBHsHHI PEKTVBHOCTI CMiHANBbHOI aHeCTeSil 63 BUKOPUCTaHHSA af toBaHTY Ta CriHasb-
HOI aHecTesii 3 3aCTOCYBaHHAM af'toBaHTy GynpeHOpPIHY FigpoxXIopuay, 3 METOK BU3HAYEHHSA OMTVMabHOMO Migxomy
0N OOCAMHEHHST KpaLLoro nepionepauinHoro aHanreTM4HoOro eqpeKTy Mpy MPOBEAEHHI PEKOHCTPYKTUBHUX onepauin 3
npuBOoay OBITEPYOHOrO atepOCKIEPO3Y HUDKHIX KIHLBOK.

Martepianu Ta metogu. 60 nauieHTIB, SKi MaIn NOKa3aHHA A0 MPOBEAEHHSA PEKOHCTPYKTVBHNX onepaLlin 3 NpuBoay 06-
NITEPYKOHOrO aTePOCKIEPO3Y HYKHIX KIHLIBOK, BIKOM 64,46 + 7,12 pokis, lll — IV knac 3a ASA. pyna CA (30 nauieHTiB)
oTpumyBana rinepbapuyHnin 0,5 % bynisaxaiH 06’emom 3 Mn 6e3 gogaBaHHa an'toaHTa, rpyna CA + b (30 nauieHTiB) —
0,5 % rinepbapuyHmn byniBakait 3 0,06 Mr 6ynpeHopdiHy rygpoxnopuay. OuiHoBany TpMBaniCTb aHanresii, 4ac no4artky
Ta perpecii CEHCOPHOI Ta MOTOPHOI 610Kaax, OLiHKY 3a Likanor BALLL, nobidHi edhekTn Bynin 3adikcoBaHi

Pe3ynbratn Ta 06roBopeHHs. TpvBanicTb aHanresii 6yna sHaq4Ho nopgosxeHa B rpyni CA+b (381,63 + 47,23 xBunnH)
nopieHsiHO 3 rpynoto CA (238,33+32,27 xBunnH) (p < 0,002). MNMoyaTok CeHCOPHOI | MOTOPHOI BIoKaam He Manv 3HaudyLLVX
BiaMiHHOCTElM Mix rpynamu. OuiHka 3a wkanoto BALL 6yna Hkyoto B rpyni CA+B y nepuli 24 rogunn (p < 0,0214). B
rpyni CA 6yna BuLLa YacToTa BUHUKHEHHS nicnsionepaLiiHol HyaoTh Ta 6itoBaHHs, rinotensi, (MOHB), a B rpyni CA+Bb -
Opaavkapgii. MpurHiYeHHs auxaHHS He BUHMKAmO.

BucHoBku. [ogaBaHHs BynpeHopdiHy rigpoxnopuay Ao rinepbapuyHoro GynisakaiHy ans iHTpaTekanbHOro BBeAeHHS
niacuntoe TpyBanicTb CniHanbHOI 61oKaan Ta MoKpallye sKiCTb MicnsonepauiiHoro 3HeGoNtoBaHHS BMPOAOBXK MepLLUMX
24 rogyH nicns PeKOHCTPYKTUBHUX onepalLiii 3 NpuBody 06MiTepyoHoro atepockepody HIKHIX KiHLBOK. [Jo3a 6ynpe-
HopdiHy 0,06 Mr 3abeanedvye MOAOBXEHHSI TPUBANOCTI CEHCOPHOI H610Kaay 3 MiHIMaNbHUMW YCKMaaHEHHSMN, TakuMm
sK Gpagukapgis, nicnsonepadiiHa HygoTa i 6toBaHHsA (MOHDB), rinoTeHsia Ta 3aTpyMKa CEeHOBUMYCKaHHS, SKi He MatoTb
3Ha4YHOro BNMBY Ha MPOLEC BiAHOBAEHHS.

Knto4oBi cnoBa: cniHanbHa aHecTesis, crniHabHa aHanbresis, af’'toBaHT 6ynpeHopdiHy rigpoxiopua, 0bniTepytoymi ate-
POCKEPO3 HVKHIX KIHLBOK.

Ons kopecnoHgeHuii: MACYl AHHA BACWIBHA, acnipaHT kaceapwn aHecTtesionoril Ta iHTeHcvBHOI Tepanil
HaujoHanbHOro yHiBepcUTETY OXOPOHM 300p0B’s Ykpainu imeni M.J1. LLynnka,

nikap-aHecTesionor BigaineHHa AlT Ta EL, KHIM KOP “KuiBcbka obnacHa KniHiYHa nikapHs”,

BynuUs IBaHa Cipka 45\2, micto BpoBapu, Kriscbka obnacTb, YkpaiHa, 07400;

e-mail: apantas@ukr.net; koHTakTHUIM Ten.: +38 (097) 158 55 64
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BCTYI

TexHiKM perioHaJIbHOI aHecTe3ii, Taki K CIiHaJb-
Ha aHecTe3id, 3a3BUYail BUKOPHCTOBYIOThCS Tpu Oa-
raThOX OIEPATHBHUX BTPYUAHHAX OKpPEMO, a0 sK
JOTIOBHEHHS JI0 3arajbHOi aHecTe3ii, OCKUIbKA BOHH
MaroTh 0arato rnepepar rnepe; 3arajbHoOK aHeCTe31€H0.
Ha >xanp, i TEXHIKM 94aCTKOBO OOME)KEHI dacoMm il
MicleBUX aHecTeTUukiB. OQHUM 13 CIIOCO0IB MOI0JIaH-
HSl [IOTO OOMEXEHHS € JIOJIaBaHHS JI0 PO3UUHY Mic-
[IEBOTO AHECTETHKA IOAATKOBOTO IIpermapary — TaK
3BaHoro axa’toBanHTy. Cepex 0Oararbox IOMOMIKHHUX
PEUOBMH 10 MICLEBUX AHECTETHKIB, MEPEBIPEHUX
JIOC1, OJTMH BHUJIAETHCS OCOONMBO IiIKAaBUM — OyTpe-
HopGiny rigpoxnopun [1]. B emnoxy perionapHoi aHe-
cTesii cybapaxHoimadbHUil OJIOK € KpamuM BHOOPOM
aHecTe3il, OCKIIBKM HUM JIETKO KePyBaTH TEXHIYHO, 3
MIBUJIKUM TIOYaTKOM CEHCOPHOI 1 MOTOpHOI OJ0Kaau
1 9acTo MPHU3BOJIUTH JI0 aJIEKBAaTHOTO PO3CJIA0ICHHS
M’si3iB. [lomokeHHsT 06€300J1iCHOTO Tepioay MOKpa-
[Iy€e Ticasionepariiiie BiJHOBICHHS Ta IIiJIBUIIYE
3aJI0BOJIEHICTH HarieHTiB. Omioiny € HaiOlIbII BUB-
YCHUMH a1 FOBAHTAMH JUIS TPHBATIIIOTO MOIOBKCH-
Hsl 3HEOOJICHHS, OCKIIbKM BOHHU JiIOTh CHHEPTiYHO 3
MICIICBUMH aHECTETHKAMH Ta IMOCHIIIOITH CEHCOP-
HUU OJIOK, 10 3a0e3reuye MOoJOBKEHE 3HEOOJICHHS
B micnsonepauiiinoMmy niepioni [2, 4]. IaTparexanbhi
omioigy, Taki K HanOy(diH i OynpeHopdiH, BUKOPH-
CTOBYIOTBCS SIK JIOTIOBHEHHSI /IO MICIICBOI aHecTe3ii B
perionapHiii anectesii 3 6ararbMa nepeBaramu. [HTpa-
TEKaJIbHO 111 OMi0i I 3MEHIIYIOTh HOITUIICTITUBHI Ha/l-
XOJDKCHHS B1JT BOJIOKOH A, A (nenbra) Ta C, HEe BIUIU-
BalOYM Ha BUKIHMKAHI COMAaTO-CEHCOPHI MOTEHLIaIH
abo axcoHm cnMHHMX KopiHIiB [3]. HelipoakcianbpHo
BBEJICHI OIMIOIM MIMPOKO BUKOPUCTOBYIOTHCS IS 3a-
Oe3rneyeHHs 1HTpaonepaliiHol Ta miciasonepaniiHoi
aHanresii 6€3 MOJOBKEHHS MOTOPHOI Ta CUMIIATHYIHOL
Omokayu [5, 6]. [omnryk Oe3neyHimmmoi mpoueaypu aHe-
cTe31i 31 3MEHIIEHHAM /1031 MICIIeBOr0 aHEeCTETHKA Ta
JIOIaBaHHSAM aJ] IOBAHTIB, 3[1a€ThCS, HIKOJIM HE 3aKiH-
gyeThesl. [IIMpOKMi CIIEKTp OMIOiIIB, MTOYMHAIOYH BiJT
MopGiny, peHTaniny Ta cypenraninty 1o rigpomopdo-
Hy, OynpeHopdiny Ta Tpamamory, BAKOPHCTOBYBABCS
3 mepeMiHHUM ycrixoM [7, 13]. Bynpenopodin € omioi-
JIOM KJIacy (peHaHTPEHOBOTO MOPQIHY 3 Ha3BUYAIHO
BHCOKOIO a(hiHHICTIO 3B’S3yBaHHS 3 |- Ta KaIma-pe-
nenTopamu [5]. Lls BCcOKa criopiiHeHICTh OynpeHop-
¢iny 3 omioimHUMHU perienTopamu 3a0esredye OuIbLTy
TpuBaiicTh aii [8]. Lle uacTkoBUil OMiOiqHMIA aroHicT
[EHTPAJIBHOT Jii 31 CHIHAJIBHUM 1 CymnpaciiHaIbHAM
KOMITOHEHTOM aHaure3ii. Bin cymicHU 31 CHUHHOMO3-
KOBOIO PIJIMHOIO 1 HE BUKJIMKAE MTOOIYHUX peaKiliil mpu
IHTpaTeKaIbHOMY BBeJICHHI. BiH 100pe po3uMHSETH-
Csl B JiMigax 1 MBUIKO AU(PYHIYE B HEPBOBY TKAHUHY,
3MEHIIYIOUH CTYMiHb POCTPAIBLHOIO MOIIMPEHHS, 110
MIPU3BOINUTE 710 HE3HAYHOTO PU3UKY NMPHUTHIYCHHS JH-
XaHHS B micasonepaniitomy nepioni [9, 10, 11]. Horo

OPUTNHAJIBHE AOCTIIO>KEHHA

BHUKOPHCTOBYBAIIH IHTPATEKAIBHO B 1031 75—150 MKT 3
MpHIHATHO edekTHBHICTIO [7]. CiHTX Ta CIiBaBTOPH
JOCITIDKYBalId IHTpaTeKaJbHUNA OynpeHOpdIiH Ipo-
TH (eHTaHiny K aa’1oBaHTiB 10 0,75 % pomiBakainy
MpU XIPYpPriyHUX BTPYYAHHSIX HA HIDKHIX KiHIIIBKaX
1 JIAIUIH BUCHOBKY, IO OympeHOpQIH € Kpamum,
MOPIBHSHO 3 (DEHTAHIIOM, Y TIOJIOBKEHHI TPUBAJIOCTI
CCHCOPHOT OJIOKAH Ta JOCATHEHHI KPaloro pe3yib-
TaTy MIoJI0 MOoJIeTIeHHs 6omo [12].

TakuM 9WHOM, SK BKa3ylOTh 0arato aBTOpiB, Oy-
npeHop]iHy TiAPOXIOPH BUKOPHUCTOBYIOTH SIK af f0-
BaHT CITIHAIBHOT aHecTe3ii, 1 BiH MOKa3ye rapHi pe-
3yJABTaTH MOJJOBXKEHHS aHecTe3il.

Mera mocmimkeHHs. MeTa MOCHIIKCHHS ITOJS-
rajia y TOpPIBHSHHI €(EKTHUBHOCTI PI3HUX METOJIB
AHECTE310JI0TYHOTO 3a0e3MeueHHs MpU TPOBEICHHI
PEKOHCTPYKTHBHHUX ONEpaliil 3 NpuBoay 0OIiTEepyIo-
YOro arepocKIepo3y HMXKHIX KiHIIBOK. 30KpeMa, MU
HOPIBHSAIM e(EKTUBHICTH CIIiHATBHOI aHecTesii 0e3
BUKOPUCTAHHS a/1’ TOBaHTY Ta CIIHAJIBHOI aHecTe3il i3
3aCTOCYBaHHSAM aJi’ FOBaHTY OynpeHopdiHy Tigpoxiio-
pHUIy, 3 METOI0 BU3HAYCHHS ONTHUMAJIBHOTO IIiIXOLY
JUISL TOCATHEHHSI KPaIoro aHaJTeTHIHOTO e(EeKTy Ta
3HIKCHHS MICII0TIepaIlifHUX YCKIIaTHeHb.

MATEPIANTA | METOOU

[Ticns oTpuMaHHS 3aTBEPIKCHHSI €TUYHOTO KOMi-
tety HYO3 VYipainu I1.JI. Hlynuka (mporokosn Nel2
Bix 29.11.2021), MU 3aJy4nid MAIiEHTIB, SKI MaJH
MMOKa3aHHsI JI0 TIPOBEICHHSI PEKOHCTPYKTUBHHUX OTIepa-
i 3 MPUBOAY OOMITEPYIOUOro aTePOCKIEPO3Y HIKHIX
KIHIIIBOK, y BiKOBil Kareropii crapmie 51 poxy 3 ¢i-
sugHUM ctarycom 11 ta IV 3a kiacudikariero Amepu-
KaHCBKOTO TOBapUCTBA aHECTE310JIOTIB Ta HASIBHICTIO
CynmyTHbOI marosorii. Bei marienTH, siki gamu 3roxy
Ha y4acTh Yy JIOCII/DKEHHI Ta BUKOPUCTAHHS IXHIX Ja-
HUX JIUIS HAyKOBUX IIUJIeH, OyJIM IMiJyIaHi MOJaIbIIoMy
oOcTexxeHHr0. Harre 10ciIiKeHHS € TPOCTIEKTUBHUM,
paHIOMi30BaHUM, MPOBEACHUM Y TOBHIM BiINOBiJI-
HOCTI JI0 TpUHIUIIB XeIbCIHKChKOI JeKiaparii B
niepion 3 BepecHs 2021 poky 1o BepeceHb 2024 poky.

[NamienTn 3 BUpaXEHUMH KOAryJIOHATisIMH, IPO-
THIIOKA3aHHSIMHM /10 CITIHAJIBHOI aHecTe31l, HasBHICTIO
IIYKPOBOTO Jia0eTy, allepric€lo Ha MICIIEeBl aHECTETUKH
Ta OMioi N OyJIM BUKIIFOUYCHI 3 OCHipKkeHHs. [latieH-
TH OyJIM BUITAJKOBHM YHMHOM PO3MOAITICHI HA 2 IPYyITH
32 METO/IOM 3aKPUTHX KOHBEPTIB.

I'pynma CA (30 mamieHTiB) oTpumyBaia rimepba-
puunuii 0,5 % OymiBakain 00’emoM 3 M1 0e3 J0/1aBaH-
Hs an’toBanTa, rpyna CA + b (30 mamientis) — 0,5%
rinep6apuunuii Oymiakain 3 0,06 Mr OynpeHopghiny
TYIPOXJIOPHITY.

[Ticast perenpHOT TepenonepamiifHol OIIHKH I1a-
nieHTaM nosicHroBanack mkana BAII (Visual Analog
Scale) st ouinku 6omo. B onepartiitniit MoHITOpYBa-
JTUCh 0a30Bi TApaMETPH Ta BCTAHOBIICHO BHYTPILITHBO-
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BeHHUI gocTyn 18 G KareTepoMm, Micis Y0ro mari€eH-
TaM mpoBoauiu iH(py3ito 20 MI/Kr 30alaHCOBAaHUMH
KPHUCTAJOIIHUMU pO3YMHaMU. B acenTuyHux ymoBax
Oyna mpoBezieHa cy0apaxHoOiadbHa aHECTe3is 3a J0-
nomoroto ronku Pencil Point 25 G.

O1iHKa CEHCOPHOTO OJIOKY MPOBOIMIIACS 34 JIOTIO-
MOTOI0 MpYyXHHHOTO yKoiy (18 G Tymoro roskoro) B
Kay#o-Le(aniqHOMy HamNpsIMKY. Byso BH3Ha4deHO yac
MOYaTKy CEHCOPHOTO OJIOKY (BI1ICYTHICTh Yy TIMBOCTI
Ha nepmaromi T10), yac gOCSTHEHHS MAKCUMAILHOTO
PiBHS CEHCOPHOTO OJIOKY Ta 3arajbHa TPUBATICTh CCH-
copHoro 010Ky (perpecis o nepmaromy T10). Ominka
MOTOPHOTO OJIOKY HMPOBOIWIACH 32 MOAW(IKOBAHOIO
mkanoo bpomaxka (0 = 6e3 mapamiuy, 34aTHICTb 3TH-
HaTH CTETHa/KOJIIHA/IUKOJIOTKH; 1 = 3JaTHICTh py-
XaTh KOJIIHAMU, HE3/IaTHICTh MiJHIMATH BUIPSIMIICHI
HOTH; 2 = 34aTHICTh 3rUHATH IIUKOJIOTKH, HE3JATHICTE
3TUHATH KOJIHA; 3 = HE3/IaTHICTh pyXaTH OyIb-SKOIO
YaCTUHOIO HIKHBOI KiHIIBKM). ByB BU3HaueHUH yac
JOCSITHEHHS. MAaKCUMAJILHOTO PiBHS MOTOPHOTO OJIOKY
Ta 3arajibHa TPHUBAJICTh MOTOPHOTO OJOKY (Bi MO-
MEHTY BBEICHHS IIperapary B CIIMHHOMO3KOBUH Ka-
HaJI 710 IOBHOTO BiJHOBJICHHS PYyXiB 3a IIKajo bpo-
Maxa 0). OIIHKK CEHCOPHOTO Ta MOTOPHOTO OJIOKiB
MIPOBOJWIIMCH KOKHI 2 XBUIIMHU MPOTSAroM 10 XBUIMH
micJIA BBEJICHHA aHecTe3ii. Y BHIAJIKy HEIOCTaTHbO-
IO CEHCOPHOTO YK MOTOPHOTO OJIOKY MaIlieHTy Oyia
BBEJICHA 3arajbHa aHEecTe3is, i BiH OyB BHKIIOUCHUN
3 TOCITiPKEHHS.

OcHoBHI TapameTpu (iKcyBaluCsi 10 TOYATKY
aHecrte3ii Ta 3 IHTEpBAJIOM Yy 5 XBWIMH JO 3aBep-
IICHHS OIepallii, micis 3aBeplIeHHs omepaliii, 6, 24
Ta 48 roAMH Micis oreparii. 3HIKEHHS CEPETHbOTO
apTepianpHOro THCKy Oinbmn Hixk Ha 20 % Binx movar-
KOBOTO 3Ha4YeHHs, a00 10 < 60 MM PT. CT., BU3HAYa-
JIOCh SIK TIITOTOHIisl. 3HYDKEHHS YacTOTH CEPIIEBHX
CKopodeHb 10 < 50 ya/XB BBaKanocs OpaIuKapIicro
1 kopurysazocs BeefeHHIM 0,5 Mr arponiny. [Taginus

Tabnuusa 1. JemorpadivHnii npodinb naLjieHTis.
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caryparlii kucHio 710 < 93% BHU3HAYANOCS SK TIMOKCIs
Ta KOPUTYBaJIOCs MTOJJa4et0 KUCHIO Yepe3 MacKy.

BAII ans omiakm Gomto Oyia BU3HA4YCHA IEpes
oreparli€ro, micis 3aBeplIeHHs onepauii, 6, 24 Ta 48
TOIWH Micis omeparii. Y pa3i MiJBUIICHHS KA
BAIII > 4, B micisionepaIiiitHoMy Tiepiofii maiieHTam
BBOJMBCS HECTEPOIMHUIA MPOTU3AIAIbHUAN ITIperapaT
(mexcketonpoden 50 mMr Tpudi Ha a00y) Ta, y pasi
IHTEHCHBHOTO OOJILOBOTO CHHAPOMY, BHYTPIIIHEOM I
30Bi iH’ek1ii MOp(]iHY Tigpoxaopuy. 3arajbHa TpH-
BaJICTh aHaNTe3ii OIIHIOBAJIACS BiJl MOMCHTY BBEIICH-
HS TIpeTiapaTy B CIMTHHOMO3KOBHI KaHAJ 10 MOMCHTY,
KOJHM TAI[IEHT BUMarap MEpIly H03y IOMOMIKHOIO
3HE0OTIOBAIBHOTO 3aC00Y.

[NamienTH ciocTepiravmcs Ha HasBHICTD MOOIYHUX
e(ekTiB (TIMOTOHIsI, OpamuKapis, MicIsoIepanii-
Ha HyjoTa i ONIOBaHHS, 3aTPUMKA CEYOBUITYCKaHHS,
CBEpOIK UM TOJIOBHUH O1J1b, MPUTHIYCHHS JUXaHHS UM
nicisionepaniiiie TpeMTiHHS ) TpoTAroM 48 roiuH Iic-
JIs oTepartii.

OCHOBHOIO METOO JIOCHIJDKCHHS 0yJI0 TIOPIBHATH
TPUBAICTh aHaiTre3ii MK JBOMa rpynamu. Y pam-
Kax I[bOT0 JOCIiKEHHS OyJI0 OIIIHEHO e()eKTUBHICTh
criHanpHOI aHecresil 0e3 moxaBaHHs aj YOBAHTIB Ta
CIiHANBHOI aHecTe3ii 3 BHKOPHCTAHHSIM aJ IOBAHTY
OynpeHopdiHy TiIpoXJIOpULy SIK BHIY aHECTe310710-
TIYHOTO 3a0e3NeUeHHs MPH PEKOHCTPYKTUBHUX OIle-
pamisix 3 MpHBOAY OOJITEPYHOUOrO aTepOCKICPO3y
HWKHIX KIHI[IBOK. MM BHBYAJIM HACTYIIHI TapaMeTpH:
MIOIIUPEHHST aHecTe31l, IHTeHCUBHICTh OOJI0, SIKICTh
micisionepaliiHoro 3He00ICHHS, epionepamiiHy mno-
TpeOy B HAPKOTHYHHUX T4 HECHAPKOTUYHUX AHAJIBICTH-
KaX, 9aCTOTy BUHUKHEHHS yCKJIaTHCHb.

[ CTaTUCTHYHOTO aHaji3y BHKOPHCTOBYBAJIO-
csl mporpamHe 3abesneueHHs Statistical Package for
Social Sciences (SPSS). [lyis anamizy jgaHuX 3acTO-
coByBanucsi tect llamipo-Yinka [uis BU3HAYCHHS
po3Moaiy BUOIPKH, MApHUN Ta HEMapHUU t-TECTH, a

Iapamerpu I'pyna CA I'pyna CA+b p-value
KinekicTe namieHris 30 30
Bik, poku 64,5 (£7,24) 65,3 (+10,03) P=0,524
Crarp U/K 24/6 25/5 NS
Bara, xr 74,8 (£18,3) 77,1 (£10,1) P=0,551
Crapnis 3a knacudikamiero @oHTeliHA
MV 20/10 19/11 NS
Bupn onepanii: CITIL/ TITHI/TEK*** 24/5/1 27/0/3 NS**
ASA III/IV* 29/1 28/2 NS**
TpuBanicTh onepariii, XB 147,2 (+£58,50) 150,9 (£50,22) <0,6455

MpumiTkn.
* ASA — American Society of Anaesthesiologists,
NS — Non significant,

*k

Hokk
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TaKoX aHami3 jaucnepcii. Jlani mpejicraBieHi sk ce-
penHe + cTaHAapTHE BIAXWIEHHS, 1 3HaueHHs P < 0,05
BBXKAJIOCS CTATUCTUYHO 3HAYYIIIHM.

PE3YJIbTATU | OBIr'OBOPEHHA

Bci yyacHukM 3aBeplimian JOCTIDKCHHS. 3a Jie-
MOrpadiuHUMH XapaKTepUCTUKAMHU MK Tpynamu He
OyJI0 BHUSIBICHO 3HAYYNIMX CTATUCTUYHHMX BiJAMIHHO-
creii (Tabmums 1).

[Ticnst iHTpaTeKamIbHOTO BBEJCHHS J10CIIHKYBaHO-
ro mpenapary cepelHiil yac 10 BAHUKHEHHS CEHCOp-
HOT OJokau Ha piBHI Aepmaroma T10 cranoBuB 4,16
+ 0,62 xBunuHM y rpyni CA Ta 4,24 +0,62 XxBUIMHU
y rpyni CA+b. CraTucTHyHOI Pi3HUII MiX TOYaTKOM
CEHCOPHOT OJIOKaM B 000X TpyIax He OyJIo BUSBICHO
(p = 0,4593). likcit Ta CriBaBTOpU y CBOEMY JIOCIi-
JKCHHI cepejl MaIlieHTIB, SKI MPOXOAUIN KecapiB po3-
THH, 3a3HAYNIIH, 10 TOYATOK CEHCOPHOT i1 OyB IIBH/I-
LIMM YU BUKOPUCTaHHI OynpeHopdiHy Sk ai’toBaHTa
[9]. BogHouac y Hamomy AOCHIPKEHHI MU He 3a]ikcy-
BaJIM 3HAYHMX BIIMIHHOCTEH y MOYaTKy CEHCOPHOI Ta
MOTOpHO{ OJ10KaIu.

[Toxa3uuku yacy perpecii cCeHCOpHOT OJIOKa T CYT-
TEBO BIAPI3HSIUCS MiXk rpymamu. Y rpyni CA mel mo-
Ka3HHUK cTaHoBUB 227,71 + 39,07 xBuinuHM, 10 Oyno
3HAYHO MEHIIe, opiBHsIHO 3 rpynoto CA+b, ne gac
perpecii ceHcopHOT Oiokau ckiaanas 351,36 £ 54,96
xBWIMHE (p < 0,0244).

Ha MomeHT BUMiprOBaHHS HE CIIOCTEpIiraaocs cra-
TUCTUYHO 3HAYYIINX BIAMIHHOCTEH Yy IIOKa3HUKAX MO-
YyaTKy MOTOPHOTO OJIOKY 3a mikasiow Bromage 3 (xB).
VY rpymni nanientiB CA, skuM BBOAWIM OyliBakaiHy
TIAPOXJIOpHUI, el TOKa3HHWK cTaHOBUB 4,48 + 0,65
xBWIKMHY, y rpymi CA+b, ne 3actocoByBanu OymiBa-
KaiH TiApOXJIOPU 3 JOJaBaHHSAM aJ’ FOBaHTy Oympe-
HOp(iHY TiApoxiopury, BiH nopisHoBaB 4,07 + 0,81
xBuwIMHY (p = 0,2627)

O1iHIOI0UY TIOKa3HUKH perpecii MOTOPHOTO OIoKy
1o pieHs Bromage 0 (XB), MH criocTepiraemMo cTaru-
CTUYHO 3HA4yIli BiIMiHHOCTI. Y rpyni nauieHTiB CA,
SIKUM BBOAWJIM OymiBakaiHy TiIpOXJIOpHI, ILEH Io-
Ka3HHUK cTaHoBWB 202,11 + 30,07 XBUIMHHM, y Tpymi

OPUTMHAJIBHE OCIIAPKEHHA

CA+b, ne 3actocoByBasin OymiBakaiHy TiApOXJIOpUA
3 J0IaBaHHSAM aj IOBaHTy OymnpeHOpdiHy Tiapox-
nmopuny, BiH nopiBHIOBaB 346,35 + 54,92 xBuiamHU
(p=10,0117)

TpuBasnicTs aHanresii, IO € HAJ3BUYAIHO BaXIIU-
BOIO JIJISl IHTpAOMepaIifHoro Ta MicisonepaifHoro
Mepiofy, TAKOK CTATUCTUYHO BiIpPi3HSIIACS MIXK TPy-
namu. Y rpyni nanientiB CA, sSIKUM BBOAWIHN OymiBa-
KaiH TiApOXJIOpU, el TMOKa3HWK CTaHOBWUB 238,33
+ 32,27 xpwiuny, y rpyni CA+b, ne 3acrocoByBamu
OymiBakaiH TiIPOXJIOPH] 3 JOJABAHHSIM aj IOBAHTY
OynpeHOpQiHy TiAPOXIOpHUIY, BiH AopiBHIOBaB 381,63
+ 47,23 xpununu. (p = 0,002) Tynbcian Ta ciiBaBTOpH
nopiBHtoBanu 150 1 300 mkr Oynpenopdiny gk qoaar-
KM JI0 JIeBOOyTMiBaKkaiHy Tpu OJOKaji IMONepeKOBOTO
CIUTCTCHHS 1 BUSIBHJIH, 1110 TPUBAJIICTH MiCIIONepaIliii-
HOI aHayre3ii Oyna MmoaoBXkeHa 3 odoma jo3aMu Oy-
npeHopdiHy, aje pi3HUIT Y TPUBAIOCTI 6€3001ICHOTO
nepiofgy MiX rpynaMu He Oyna CTaTUCTUYHO 3Hady-
1010 (9.76 ron mpotu 10.13 rox). Takox Oyso Bia3HAa-
YeHO OLIBIN BHPAKEHY CEIaTHBHY [0 B 000X rpyrax,
30KkpeMa y rpymi 3 go3o 300 Mkr OympeHOpdiny
(RSS 1.93 mporu 1.46) lle nocnimkeHHS MOKa3ye,
o 30UTBIICHHS 703U OynpeHOP(iHy TMPU3BOIUTH 10
CTarHalii TPUBAJOCTI aHANTe3ii, BOMHOYAC CIIPUYHHSI-
FOUH TIBUIIEHHS 4acTOTH MoOiyHux edekris. OTxe,
BHKOPHUCTAaHHS HIKIMX 703 (60 1 90 MKr) OynpeHop-
¢iny € BunpaBnanuM [14].

Takum umHOM, y Tabmumi 2 HpenCTaBICHO Bif-
MIHHOCTI B TPHUBAJIOCTI perpecii CeHCOpHOI OJIoKa Iy,
MOTOPHOT OJIOKaIu Ta TPUBAIIOCTI aHANTE3il, Ki € cTa-
TUCTUYHO 3HA4ymUMu. HatomicTh, Yac moyatky Mo-
TOPHOTO Ta CEHCOPHOTO OJOKY HE MaJlil CTAaTHCTHIHO
3HAYYIIUX BiIMIHHOCTCH.

VY BCiX rpymnax maiieHTaM HpPOBOIWIN OLIHKY Ta
cTpaTudiKaliio pU3HKy 3a mKanow [onamana, mka-
no1o Lee, a Takoxk OLIIHKY SKOCTI CHY Ta piBHs 0OJIIO B
nepeonepaniiHoMy nepioi.

3 METOK BH3HAYCHHS HMOBIPHOCTI PO3BHTKY
30-IeHHOTO PH3HWKY BUHUKHEHHS 1H()APKTy MioKapaa
(IM) Ta cepieBo-cyAMHHOI cMepTi OyB 3arporoHOBa-
HUH PO3MOJUT XipypriuHUX BTPYYaHb HA TPH TPYIIH:

Tabnuus 2. XapakTepuCTUKM CEHCOPHOMO Ta MOTOPHOIO GIIOKY.

I[MapameTpu(xBHIMHHI) I'pyna CA I'pyna CA+b p-value
KinbKicTh nami€eHTiB 30 30
;{eel;hfa(;t:)e;:;y ceHcopHoi Ookanu 1o T10 416 40,62 424 40,62 <0.4593
UYac perpecii ceHCOpHOT OJ1oKa ! 227,71+£39,07 351,36+54,96 <0,0244
[Touarox moTopHOTO O110KY Bromage 3 4,48+0,65 4,07+0,81 <0,2627
Perpecis moTopHoro 610ky Bromage 0 202,11+30,07 346,35+54,92 <0,0117
TpuBanicTs aHanTe3ii (XB) 238,33+32,27 381,63+47,23 <0,002

[OKa3HNKM HaBeLEeHi B CEPEeAHbOMY Ta + CTaHOAPTHOMY BiOXVIEHHI.
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HU3BKOIO, CEPEAHbOT0 Ta BUCOKOro pu3MKy [15, 16].
Taka rpagamis XipypriuHoro pu3MKy LIHPOKO BHUKO-
PUCTOBYEThCS B CydYacHI MEJIWYHIM TpPaKTHI, HE
3Ba)KAIOUX Ha TE, 1[0 BOHA BPAXOBYE JIHIIIE THII Xipyp-
riuHoro BTpy4aHHs. [IpoTAroM OCTaHHIX TPHUIIATH
POKIB Oy po3poOIIeH] Pi3HI 1HIEKCH PU3HKY, Cepel
SIKUX HaiiBigomimumu € inaekc [onpamana (Goldman
index, 1977) ta ingekc Jli (Lee index, 1999), sxuii €
MOU(IKOBaHOI (TIEPETITHYTO0) BEPCI€l0 1HIACKCY
Tonpamana — revised cardiac risk index (RCRI) [17].
Innexc JIi BpaxoBye IIiCTh MapaMETpPiB: TUI Xipyprid-
HOTO BTPYYaHHsI Ta OCHOBHI KJIIHIUHI (paKTOpH pU3H-
Ky, Taki sik imemiuna xBopoba cepipt (IXC), cepuena
HEJOCTaTHICTh, MATOJIOTisI CYJHH TOJOBHOTO MO3KY,
IyKPOBUH aia0eT 1 HUPKOBA HEJOCTATHICTh. 3a JIOTIO0-
MOTOI0 1IbOTO 1HAEKCY MO)KHa IependaynT HMOoBip-
HICTh PO3BUTKY TOCTPOTO iH(papKTy MioKapaa, HaOpsi-
Ky JereHb, (QpiOpHIIAIii MUIYHOUKIB, 3YIMUHKH CEpIIs
Ta TOBHOI aTPIOBEHTPUKYILIPHOI OJOKaaM B MICII-
oTepariifHoMy nepiosi.

s Momenb Ha CHOTONIHI BH3HAHA HAWKpaIiow Oa-
ratbMa JOCIiTHHKaMU Ta JiKapsiMu. TpuaustuaeHHAR
PU3HK BUHMKHEHHs iH(ApKTy MioKapjaa Ta ceple-
BOT CMepTi y MAIIEHTIB, SIKHM TPOBOJAMTHCS BiIKpH-
Ta PEeBACKyJSApU3allis HWKHIX KIHLIBOK, aMITyTallis
ab0 TPOMOOEKTOMisl, € BUCOKHM 1 CTaHOBHTH TIOHA]
5%. [18].

Sk mokazaHo B Tabmuii 3, y HaiieHTiB KOHTPOJIb-
Hoi rpynu CA nokasHUK 3a Ikainoo l'onpamana cra-
HOBHB 9,53 £ 5,11 Ganis, a y manientis rpynu CA+B,
SIKHM BBOAMJIM OyIiBakaiH TiIpOXJIOPHI 3 JOJaBaH-
HAM aJ’tOBaHTY OymnpeHop(iHy TiApoXJIopuiay, Ieu
MMOKa3HUK qopiBHIOBaB 9,83 + 5,16 Gais (p = 0,7641),
110 HE BUSIBUJIO CTATHUCTUYHO 3HAYYIIO! PI3HULI MK
rpynamu. OJHaK I TOKa3HUKU CBiT4aTh MpPO TE, II0
Mami€eHTH MarTh KUIBKICTE OamiiB, sika Bimmosimae II
KJacy 3a iHmexcom [onpamana, Mo CBIIYUTH PO PHU-
3UK PO3BUTKY yCKIaJHEHb y Mexax 7—11 %.

CriBcTaBieHHS 3a IIKaNo0 Lee, mpencTaBieHoo
B TaOnuii 3, mokasye, 110 BiJICOTOK MAII€EHTIB CEPe/I-
HBOTO Ta BUCOKOTO PU3UKY Cepell BUOIPKH TIEPEBUIILYE
KUTBKICTh TAIIIEHTIB 3 HU3bKUM PH3UKOM. 30KpeMa,
y rpymi mnamieHTiB CA, sKuM BBOIWIN OymiBakaiH
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rigpoxmopu, 53,34 % mnaliieHTiB HaJIeKAIHU JI0 TPYIH
CEpeHBOTO Ta BUCOKOTO PU3HUKY, a B rpymni CA+b, ne
3aCTOCOBYBaM OyIliBakaiH TiIPOXJIOPHI 3 JOJaBaH-
HSM all’FOBaHTy OynpeHOp(]iHy TiApOXJIOpumay, Lei
MOKa3HUK cTaHOBUB 60 %.

Bbinb € ocHOBHUM (DaKTOpOM PH3UKY JeHpUBAaIlil
CHY B micisionepauiinomy nepioai. bimussko 50 % na-
LI€HTIB 3 O€3COHHAM BiJ4yBaJld XpOHiYHUN O1b [19].
Kpim Toro, HeocunaHHs i 011b B3aEMHO TI0CHITFOIOTh
OIMH OmHOTrO. JlempuBariisi CHY MOXKE HPHU3BECTH 10
rimepanresii Ta HOCHWJINTH BUHUKHEHHS XPOHIYHOTO
000, 301TBIIMBIIA HOTO IHTEHCHBHICTD 1 TPUBAJICTh
[20]. Binb, B cBOIO 4epry, MOXKe HOCHIIIOBATU JCTIPH-
BaIlil0 CHY. 3HEOOIIOOYI Mpemnaparu, 30KpeMa Omioi-
JIM, MafOTh CYIyTHIM HeraTMBHUM BILTHB Ha COH [21].
Sk mokazano B Tabnwmi 3, y mamieHTiB 1IKaxa OIfiH-
ku sikocTi cHy SATED nmo omepariii mokasana, mo B
rpym mariedTiB CA (KOHTpPOJIbHA), SKHM BBOJIMIIH
OymiBakaiH TiAPOXJIOPUA, CEpedHid 0al CTaHOBHB
4,86 2,12, a B rpyni CA+b — 4,9 + 2,74. Craructuu-
HO 3HAYyIIOi PI3HUIN B SKOCTI CHY MK TpylamMH He
cnioctepiranocs (p =0,7871). Yci naiieHTH BigayBaiu
JICTIPUBAIIIIO CHY Ta 3HAUHMI Oi1b BHOUi. PiBeHDb 00110
3a mkayioro BAIIl OyB Haa3BHYailHO BUCOKHUM Tiepes
omeparieto: 8,26 + 1,55 6aniB y rpym CA Ta 7,86 +
1,96 y rpyni CA+b Bianosinuo (p = 0,5892).

Taxkum yuHOM, MM OAYMMO, 1[0 BiJCOTOK ITAIliEHTIB
CEpeNHBOr0 Ta BHCOKOTO PHU3HMKY y BHUOIpIi IEpeBu-
HIy€ KUTBKICTh MAIli€HTIB 3 HU3bKUM PU3UKOM. PiBeHb
oomro 3a mkanor BAILL OyB Hag3BHYaitHO BUCOKHM
nepes onepartiero.

IHTencuBHicTh O0ur0 3a mkanor BAIL micns orme-
panii y marmientiB rpynu CA cranoswmia 2,43+2,04,
tofi sk y rpyni CA+bB, ne monaanu aji’toBaHT Oympe-
HOp(QiHY TiAPOXIOPUA A0 MICIIEBOTO AHECTETHKA, LIeH
MOKa3HUK OyB 3Ha4HO HM¥YUM — 1,284+0,47. Pi3Hu-
I MDK IIMMHU MOKa3HUKaMK Oyjia CTaTHCTHYHO 3Ha-
gymioto (p = 0,0466 3a kputepiem Manna-Yitsi). Li
JIaHl CBIYaTh MPO 3MEHIICHHS IHTEHCHBHOCTI OOJIO
B rpyni CA+b, mo Moxe OyTH HOB’s3aHO 3 OLIBII
TpuBaJIUM e(eKToM aHamiresii 3aBASKH JOIABAHHIO
OynpeHopdiny. Bognouac y rpymi CA Oynu 3adikco-
BaHi OifbIli BiAYYTTSA OO0 B KIiHIN omepariii, Koiau

Tabnuyga 3. OuiHka pr3unKy, SKOCTI CHy Ta 600 B MepenonepauiiHomy nepiog;.

Hlxaam oninkn CA CA+B p-value
IlIxana ["'ommmana 9,53+5,11 9,83+5,16 0,7641
[Ikana Lee HU3bKHUil pu3uK 46.67% 40.00%
cepenHiil pu3uK 26.67% 33.33%
BUCOKUH PU3HUK 26.67% 26.67%
Ikana sikocti cay SATED no oneparii 4,86+2,12 4,9+2,74 0,7871
BAIL nepen onepariero 8,26+1,55 7,86+1,96 0,5892

Mpuwmitka. BALLI-BigyanbHo- aHanorosa wkana. SATED- self-report Sleep Health Questionnare.
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Puc 1. [jarpama iHTeHCMBHOCTI 60110 3a Wwkanowo BALLL

3aBeplIniIach CEHCOpHa ONoKajga 1 Mali€HTH MOoYaiu
Bil4yBaTu IUCKOM(OPT y paHi, 1o Oyio BiI3HAYCHO y
3 mamieHTiB. L1 criocTepeeHHS TAKOXK Y3TOKYIOThCS
3 pesyasraTamu jaociijkeHb bexpa ta in. (2012) Ta
[ManiBana i Kapuasar (2013) (3a Buxkopucranss 150
MKT 260 300 Mkr OynpeHopdiHy), e aBTOPH BiJ3Ha-
YUIIK, 10 OTpeda B JOMOMIKHUX aHaJIbreTuKax Oyia
MEHIIIOI IOPIBHSHO 3 KOHTPOJIBHOIO TPYIIO0 B TIEpIIN
24 ropuam [22].

InTencuBHicTh 600 3a mkanoro BAILI yepes 6 ro-
JIH TTicst onepartii y marieHTiB rpymu CA cTaHOBHIIA
6,33£2,02, a y rpyni CA+b, ne nomaBanu aja’roBaHT
OynpeHOpdiHy TiIpOXJIOPHI A0 MICIEBOTO aHecTe-
tKa, — 6,03+2,07. CTaTUCTUYHOT PI3HUII MIX TpY-
mamMu He cmoctepiramochk (p=0,4654 3a kpurepiem
Masnna-YitHi). lani, npeacrasineni Ha Puc. 1, neMon-
CTPYIOTh, II0 Ha I MOMEHT IHTCHCHBHICTH OOJIO
OyJ1a oIiOHOI0 B 000X TpyIiax.

Ha Puc.l MoxHa criocTepiratv CTaTUCTUYHO JO-
cTOBipHY pi3HHUIIO Mix rpynamu CA ta CA+b yepes
24 roauHu micis oneparlii. [Ioka3HUKY IHTEHCHBHOCTI
6omro cranoBuinn 6,23+1,60 ta 5,20+1,57 BiAmoOBigHO
(p=0,0214 3a xpurepieMm ManHa-YirtHi). Y 000x rpy-
nax Mami€HTH BiM4yBajid Oijb CepelHbOl IHTCHCHB-
HoCTI, ajne B rpyni CA BiH OyB OiiblI BUPAXEHUI.

IaTencuBHicTh Oomo 3a BAIIL uepes 48 romuH
micis omeparii y rpymi CA cranoBmna 5,20+1,70, a B
rpyni CA+b 3 1ofaBaHHsAM 10 MICIIEBOTO aHECTETUKY
a1’ toBaHTy OynpeHopdiny riapoxmopumy —5,13+1,69.
Pi3HUIISI MK IIIMU TTOKa3HUKaMH Mayia CTaTHUCTHIHO
noctoBipre 3HaueHHs (p=0,0208 3a xpurepiem Man-

Ha-YiTHI), Wm0 TMOKa3zye e(EeKTUBHICTb JOJaBaHHA
aJ1’10BaHTy B 3HeOoMoBabHY Teparito (Puc. 1).

VYei mamieHTH OTPUMYBAIH MYITETHMOIATIBHE 3HE-
6omoBanHs. Y rpynax CA ta CA+b B micisionepa-
HiHOMY TIepiofli ipy MoTpedi marieHTaM MPOBOIUIH
3HEOONICHHST HECTEPOINHIMHI TPOTH3AMMATEHUMH TIpe-
naparami (aekckeronpoder 50 mr Tpudi Ha 100y) Ta,
y pa3i iHTeHCHBHOTO 0OJLOBOTO CHHJPOMY, BHYTPIIlI-
HBOMs130BI 1H’€K1Iii MOP(]iHY T1IpOXIOPHITY.

B nepenonepaniiiHomy mnepiofi BCi NaIli€eHTH TPy-
mu CA oTpuMyBaJId HECTEPOIAHUN MPOTH3ANAIbHUNA
3aci0 (mexcketompodeH). 24 (80 %) mamieHTH He
noTpeOyBajaM 3acCTOCYBaHHS HAPKOTHYHHX aHallb-
retukiB. 6 (20 %) marieHTiB Maau IHTEHCHBHHUH 00-
JTBOBUI CHHIPOM 1 OTPUMYBAIIN BHYTPIIIHEOM SI30BY
iH’ek1ito Mopdiny rizpoxiopuny (Puc.2).

KinbkicTh marfieHTiB, siki moTpeOyBaiy JIEKCKETO-
npodeny B mepion mo 48 romuH micis omepauii 6e3
BBeZICHHsI MOp(iHy rigpoxyopuny, cknana 27 (90 %).
Tpu mamientn (10 %) moTpedyBanu BBEJCHHS MOp-
(biHy TiApOXJIOPUAY B MiCIISONepaIifHOMy Mepioni B
rpymi CA.

VY rpyni CA+b nepen onepartieto 5 (16,67 %) na-
IIE€HTIB IOTPeOyBaIX BBEICHHSI MOP(IHY TiAPOXIOPH-
ny. Y Toit ke yac, 25 (83,33 %) mauieHTiB 1iei rpynu
OTPUMYBAJIM HECTEPOIMHUU TPOTHU3aNaJbHUN 3aci0d
(mexckeronpodeH) Oe3 BBEICHHS OIMIOITHUX aHAJIbIe-
THKIB JI0 Omeparii.

Sx mokazaHO Ha PUCYHKY 2, BCi Malli€eHTH Y
rpym CA+B morpeOyBanu 3HEOOJNEHHS ITicis 3a-
BEpLICHHS omepauii Ta nNpoTaroM 48 roguH crocre-
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Puc 3. [iarpamu 3Heb0neHHs nauieHTis nepef ta nicns onepadii y rpyni CA+b

pexxenHsi. KijbKiCTh Tali€eHTIB, SKi MOTpeOyBaiu
Jekckeronpodeny B niepiof o 48 TOJAMH Micisl ore-
pamii 6e3 BBeICHHS MOPQIHY TiIPOXIOPHUIY, CKIIala
22 (73,3 %). Bicim namienTiB (26,7 %) norpeOyBaiu
BBEJICHHS MOPQIHY TiIpOXJIOpUIY B IicCIsIONepariii-
HoMy mepioni y rpymi CA+B.

KinpKicTh marieHTiB, SKi OTpUMYBaIH 3HCOOICHHS
B TICIIIOTIEpaIitHOMY ITepi0/ii, BIAPI3HSIIACS MIXK I'pY-
namu. B 000X rpynax nami€HTaMm BBOIWJIM aHAJbIe-
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THKH SIK JI0, TaK 1 micng onepaii. [lepe6ir micnsorne-
pariitHoro mepiofy 0e3 BUKOPUCTAHHS aHAJIBICTHKIB
MMO3UTUBHO BIUTUBA€E Ha MPOQiIb OE3MEKH MAalli€HTIB,
OCKIUIBKM 3HIKY€ KUIBKICTh YCKJIQJHEHb, IOB’sI3a-
HUX 13 3aCTOCYBaHHSAM IMX mpenapariB. lle Takox
JIO3BOJISIE 3MCHIIIUTH BUTPATH B MICISIONEPAIiTHOMY
nepiosi Ta miABHIUTH KoM$opT namieHTiB. OaHaK, Ha
)aub, y rpynax CA ta CA+b MOBHICTIO YyHUKHYTH BH-
KOPHCTAHHS aHAJTBICTUKIB HE BIAIOCS.



BAIN, ANAESTHESIA & INTENSIVE CARE No4' 2024

Tabnuuga 4. HacToTa BUHUKHEHHS YCKIaaHeHb Y
LOCRiIKyBaHMX rpynax.

YeknaaHeHHs CA CA+b
ITOHb 4(13,33 %) 3(10%)
bpanukapais 10(33,33 %) 11(36,67%)
TpemTinasS 1(3,33 %) 0(0%)
lNnotensis 9(30 %) 8(26,67%)
HemnpuemHi BigdyTTs B 3(10 %) 0(%)
paHi HaNpHKIHII onepari
3arpumMka 3(10%) 2(6,67%)
CCUOBUITY CKAaHHS
Bucoxkuii 610k 1(3,33%) 1(3,33%)
[IpurnideHHs TUXaHHS B 0 0
TicIsIonepariitHoMy
niepiozi

I'emonuHaMivHI 3MiHH CIIOCTEpIralimch y 000X
rpynax (auB. Tabmuus 4). Yacrora BUHHKHEHHS Opa-
nukapnii ckinana 10 manientis (33,33 %) y rpymi CA
ta 11 (36,67 %) y rpyni CA+b. YacTtoTa BHHUKHEHHS
rimorensii y rpymi CA Oyma Ha 3,33 % BuUILIOO, HIX Y
rpymni CA+b. ¥ 000x rpymax crocrepiraBcsi BUMaI0K
MaIlieHTa 3 SBUIIEM BHCOKOTO OJIOKY, IO CYNPOBOI-
JKYBAJI0CS 3HAYHOKO TIOTOHIEIO Ta OparKapi€ro.

Hanpukinni oneparii 3 (10 %) nanientu BiguyBa-
JI1 HETIPHEMHI BIIYYTTS B paHi, 0 MOXKe OyTH TIOB’ 5
3aHO 3 4acoM perpecii ceHcopHoro OJoky. Y rpymi
CA+b Takux BUMAJIKIB HE CIIOCTEPIranocs.

Takox Oyiio 3adiKCOBAaHO 3aTPUMKy CEYOBHITY-
ckaHHs y manieHtiB o0ox rpym: 3 (10 %) mauienTn
B rpymi CA Tta 2 (6,67 %) mamientn B rpym CA+b,
mo CTaHoBUTH pisHUIO B 1 (3,3 %) marieHTa Mix
rpyIaMH.

BNUCHOBKW

HonaBanus OynpeHOpQiHy TiApOXJIOpULY O
rimepOapudHoro OymiBakaiHy Uil IHTPATEKaIbHOTO
BBEJICHHS TIJICHJIFOE TPUBAIICTD CIIHAIBLHOI OJOKaIH
Ta IOKpAIy€e SIKICTb HicIsonepaunifHoro 3HeOOIo-
BaHHS BIPOJIOBXK MEPIINX 6 TOAWH MiCIsl pEKOHCTPYK-
TUBHUX OIEpalliid 3 MPUBOIY OONITEPYIOUOro arepo-
CKJIEpO3y HIXKHIX KiHLIBOK. J[o3a Oynpenopoiny 0,06
Mr 3a0e3redye IMOJOBKEHHSI TPUBAIOCTI CEHCOPHOL
OJIOKa M 3 MiHIMAJIBHUMH YCKJIQJHCHHSMH, TaKUMH
SIK OpajuKapIis, micisonepaiiifaa HyjoTa i OnroBaH-
us (IIOHB), rinoTensis Ta yTpyIHEHE CEIOBHUITYCKaH-
Hs, SIKI HE MarOTh 3HAYHOTO BIUIMBY Ha IPOIEC Bil-
HOBJICHHS.
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MASOODI A., DZIUBA D.

COMPARISON OF BUPRENORPHINE AS AN ADJUVANT TO INTRATHECAL BUPIVACAINE VS.
NO ADJUVANTS FOR LOWER LIMBS PERIPHERAL VASCULAR DISEASE RECONSTRUCTION SURGERIES

Background: Regional anesthesia techniques, such as spinal anesthesia, are commonly used in reconstructive surgeries for peripheral
artery disease of the lower limbs. Unfortunately, these techniques are partially limited by the duration of action of local anesthetics. Among
the numerous adjuncts to local anesthetics that prolong anesthesia, buprenorphine hydrochloride stands out as particularly promising.

Methods and materials: Sixty patients, aged 64,46+7,12 years and classified as ASA llI-IV, who required reconstructive surgery for
peripheral artery disease of the lower limbs, were included in the study. The SA group (30 patients) received 0.5% hyperbaric bupivacaine,
3 ml, without the addition of an adjunct, while the SA + B group (30 patients) received 0.5% hyperbaric bupivacaine with 0.06 mg of
buprenorphine hydrochloride. The duration of analgesia, the time of onset and regression of sensory and motor blockade, visual analog
scale (VAS) scores, and any side effects were assessed.

Results: The duration of analgesia was significantly prolonged in the SA + B group (381.63 + 47.23 minutes) compared to the SA group
(238.33 + 32.27 minutes) (p < 0.002). The onset of sensory and motor blockade showed no significant differences between the groups.
Visual analog scale (VAS) scores were lower in the SA + B group during the first 24 hours (p < 0.0214). The SA group exhibited a higher
incidence of postoperative nausea and vomiting, hypotension, and postoperative nausea and vomiting (PONV), while the SA + B group
had a higher incidence of bradycardia. Respiratory depression did not occur.

Conclusions: The addition of buprenorphine hydrochloride to hyperbaric bupivacaine for intrathecal administration enhances the duration
of spinal blockade and improves the quality of postoperative analgesia during the first 24 hours following reconstructive surgeries for
peripheral artery disease of the lower limbs. A dose of 0.06 mg of buprenorphine prolongs the duration of sensory blockade with minimal
complications, such as bradycardia, postoperative nausea and vomiting (PONV), hypotension, and urinary retention, which do not
significantly affect the recovery process.

Keywords: spinal anesthesia, spinal analgesia, Buprenorphine hydrochloride adjunct, lower limbs peripheral artery disease;

BHECOK ABTOPIB Y MIATOTOBKY CTATTI:
A3to6a [.0. — KoHUenLis Ta ausaiiH,
Macygi A.B. - 36ip iHpopmaLii Ta HanmMcaHHs TeKCTY.

54



PAIN, ANAESTHESIA & INTENSIVE CARE Na4 2024 OPUTHAJIbHE JOCTIA>KEHHSA

VIIK: 616-089.5-031.83:616.366-089.87
DOI: 10.25284/2519-2078.4(109).2024.318723

MAINIMEHKO O.B., KPABELIb O.B.

CYYACHA KOHLENUISA NICNAONEPALINHOI
AHANTE3IT Y NALIEHTIB NPU YPTEHTHIN
NANAPOCKOMIYHIA XONELMCTEKTOMII

LHINPOBCBKNA Oep>XXaBHUM MEANHHUIA YHIBEPCUTET, M. [HINpo

Pestome. 3riogHO gaHnx paHOoMi3OBaHUX OOCHIIKEHb MICAS Taknx XipypriYHVX BTPYyYaHb, SK anapoCcKonivyHa XoneLm-
CTEKTOMIS, Biflb CUMBHOI Ta Ay>Ke CUMBHOI IHTEHCUBHOCTI crnocTepiracTbesa y 30 % — 87 % nauieHTiB. Taki perioHapHi MeTo-
OVIKW, SIK cyBKocTanbHa 6/10Kkada nonepeyHoi MoLWmHN xmBoTa (Subcostal Transversus Abdominis Plane Block; Subcostal
TAP-6510K), CyTTEBO MOKPALLYIOTb SKICTb MiCAsonepaLinHol aHanresi.

MerToto Haloro gocnigkeHHs 6yno NOPIBHAHHA eeKTUBHOCTI MICIA0NepauiiHoro 3Heb0oNeHHA Npy 3aCTOCyBaHHI MyJb-
TUMOOIbHOI aHanresii Ta Npu NoeAHaHHi i 3 cybkocTanbHM TAP-610KOM y MauieHTIB 3 FOCTPVIM XONeUMCTUTOM, NPOOo-
NepOBaHVIX NanapoCKOMiHHO.

Martepianu T1a metogn. O6¢cTexxeHo 60 NauieHTIB 3 rOCTPYIM XONEUMCTUTOM, ski Bynv MpoonepoBaHi NanapockomiHHO.
Mwu pocnigykyBanu piBeHb 60S1t0 3a BidyanibHOK aHaoroBoto Lkanoko (BALL), nokasHukm remMoamHamiki, piBeHb rikemii,
4aCTOTY BUHWKHEHHSI HyOOTW/ONIOBaHHS, Yac BiOHOBMIEHHSI MEPUCTANBTUKM KULIKIBHMKA, Yac nepLloro nigrhomMy 3 k-
ka, NoTpeby y AOAATKOBOMY 3HEOONEHHI, CyO EKTUBHY OLIHKY SIKOCTI CHY, piBEHb AEHHOI COHMBOCTI (LUKasa COHMBOCTI
EnBopTa), piBeHb TpVBOIY (LWKana Tpueorn beka).

Pesynbratn. [Npy HaOXOMKEHH! Y NaLlieHTIB 3 TOCTPUM XONELMCTUTOM sK Y CMOKOI, Tak i Mpu pyci Big3dHa4aBcst 60Nb0BUN
CUHOPOM CepeaHbOi iHTeHenBHOCTI (5,7+0,7 — 6,2+0,7 6anv 3a BALLI), skuin cynpoBoayKyBaBcs HyAoToK abo 6toBaHHSAM
y 43,1 % — 48,3 % naujeHTiB. Y paHHbOMY nicnsionepaLiiHomy nepiofi piseHb 6oto Npu 3actocyBaHHi TAP-6noky 6yB
OOCTOBIPHO HYXKHYMM, HIXK Y FRYMi KOHTPOSMHO, i3 MakCUMasbHM edPeKToM Yepes 2-4 rogmHn. Lle cynpoBoayKyBanocs 3MeH-
LeHHsaM Taxikapgii Ha 12,7 % — 13,1 % (p<0,05), 3HMKEHHSM YacTOTW nicnsonepaL|imHol HyaoTy Ta 6noBaHHS Ha 15,8 % —
42,5 % (p<0,05). BinHoBneHH yHKLI LLINMYHKOBO-KMLLKOBOIO TpakTy B rpyni TAP-610Ky cnocTepiranocs Ha 4,4 roguHn
paHille (p=0,049), a akTuBi3aLis naujeHTiB — Ha 7,9 roauH paille (p=0,01). AkicTb cHy y rpyni TAP-6510ky Oyna 0oCTOBIpHO
BULLIOKO Y MepLUi Tpy Ao6m nicns onepalli, Lo NpU3BOAKIO A0 3HVKEHHST MOKa3HVIKIB AEHHOI COHIMBOCTI.

BucHoBKW. Y nauieHTiB 3 roCTpUM XOSIEUMCTUTOM, MPOOMNepoBaHX NanapoCKOmniHHO, POSLUMPEHHSA MYNBTUMOOAIBHOT
aHanresii perioHapHUMK MeToamkamm (TAP-6/10K) [03BOMNO 3HN3UTK piBeHb 6onto Ao 1,8+0,5 — 3,1+0,4 6anis 3a BALL
y cnokoi Ta o 1,9+0,6 — 3,0 +0,4 6aniB Npu pyci; YHUKHYTN 3aCTOCYBaHHST HAPKOTUYHMX aHaNbreTuKIiB, 3HN3UTU PIBEHb
Taxikapgil, MPUCKOPUTK akTMBI3aL|ito NaLieHTa Ta MOTOPHY (OYHKLIO KULLKIBHVKE, & TaKOX MOKPALLMTI NMCUXO-EMOLAHIA
CTaH NaLjieHTIB, LLNAXOM MOKPALLEHHSA SKOCTI HIMHOTO CHY Ta 3HKEHHSA PIBHA OEHHOI COHIMBOCTI.

Knto4oBi cnoBa: 6nokaga nonepeyHol MAOLWMHM >KMBOTE; FOCTPUA XONELMCTUT; NanapocKornivyHa XONeUnCTEKTOMIS;
nicnsonepavjiiHa aHanregid; perioHapHa aHecTesis.

Ans kopecnoHgeHuii: MATTMMEHKO ONbrA BIKTOPIBHA, acucteHT kadenpn aHecTesionoril, iHTeHcusHol Teparnii
Ta MeanUMH HeBioknagHyx ctanis OO AOMY, m. AHinpo, Byn. B. BepHagcekoro, 9, 49044, YkpaiHa;
E-mail: kvasha.olia@gmail.com
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BCTYI

JlikyBaHHSI rOCTpOro micisionepaniifHoro 000
(I'TIB), sikuii BiT4yBa€eThCA MAIIEHTOM Oe3M0CepEeIHBO
MiCHs XIPyPrivHOTO BTPYYAHHS Ta MPOTSIToM 7 0,
3aJIMIIAETHCS IPEIMETOM aKTUBHOI nuckycii. Lle o0y-
MOBJICHO YHCIEHHHMH Ta CKJIQJHAMHU MeXaHi3MaMH
Woro hopMyBaHHSI, SIKi TIOB’s13aH1 HE JIMIIE 3 XIpypriv-
HOIO arpeciero, aje i 3 NOCUJICHHAM BUXITHUX MeTa-
OOMYHKX, 3alallbHUX peakilii, Tpanchopmariiero 3a-
XUCHOT (PYHKIIIT O0JTF0 B YITKOKYBaJbHY [1].

UuciieHHI KITIHIYHI CIIOCTEPEKEHHS JIOBOJISTh,
0 caMe TicisionepauniiHuii 0i1b pa3oM i3 HyAOTOIO
Ta OJIFOBAaHHSAM € OJIHIEI 3 HAWIONIMPEHINUX CKapr
MAII€HTIB MICIs JANapOCKOIMYHOT XOJEIUCTEKTOMIT
(JIXE). 3a maHuMu paHIOMI30BaHHX JOCIIIKCHb,
OlTb CHIIBHOI Ta Jy)K€ CHJIbHOI IHTCHCHBHOCTI CITO-
crepiraetbest y 30 % — 87 % maiieHTiB micis TaKux
XipypriuyHUX BTpYYaHb, SK aINCHACKTOMIiS, TOPaKo-
tomist, JIXE, reMopoinekroMisi Ta TOH3mMIEKTOMIS [2].
e 30imbIIye 4YacToOTy MiCISONEPAlifHAX YCKIIAI-
HEHb 3 00Ky CepleBO-CYJMHHOI Ta AUXAJIBHOI CUCTEM,
OITaT-acoIMOBAaHUX  YCKIIQJHEHb, BIJITEPMIHOBYE
MOOLTi3alil0 MalieHTa Ta BiIHOBICHHS MOTOPUKH
KHIIKIBHUKA, 30UTbIIYE Yac CTalliOHAPHOTO JIiKyBaH-
Hs1, 3MEHIITY€E 32JI0BOJICHICTh TAIli€HTA TICIIs oreparrii
Ta MiJBUILYE PU3UKH (GOPMYBAHHS XPOHIYHOTO OOJIIO
[3], amxe y 30 % — 60 % marnieHnTiB Ok 30epiraeThcs
npoTsiroM 12 micsiis [4].

BianoBifHO 10 cydacHUX peKoMeHaalii Amepu-
KaHCBKOTO TOBapHCTBA aHECTE310JI0TiB, OCHOBHHM
JIIKyBaHHSM TOCTPOTO IMiCISIONEPaIiitHoro 000 € Me-
JuKameHTo3Ha teparnis [5]. IloeaHanHs mapeHTepaib-
HUX e(eKTiB mapareramony (iHriGiTopu IHUKIOOKCH-
reraszu-3, 1{OI-3) Ta HecTEpOIMHUX MPOTHU3ANATEHUX
npenapariB / HII3II (necenextuBHi inriditopu LIOI-
1/I10I'-2) mpu 0oOMekeHOMY 3aCTOCYBAaHHI OMiOiTHNAX
AQHAJBIETUKIB BKE € PYTUHHHAM IDIAHOM JIIKyBaHHS
I'TIb. IIpote piBeHb 3a70BOJICHOCTI MAI[IEHTIB TAKUM
3HeboneHHsaM He nepeBuinye 50 %. Tomy mpu Jiky-
BanH1 ['TIb pekoMeH0BaHO TO€THYBATH MEIMKAMEH-
TO3HY Teparliio 3 perioHapHoOI0 aHajiresiero [6].

Perionapni MeTonuku anecrtesii, 0 BiIMIHHO 3a-
pexoMentyBaiu cebe (cydapaxHoinanbHa, eriaypalib-
Ha 1 cy0apaxHOiganbHO-eNiypajbHa), MalOTh TEBHI
OoOMEeXEHHS y MalieHTiB B ypreHTHil Xipyprii. [Ipo-
T€ JIOBEJICHO, 1[0 ICHYFOYl METOIUKH MPOBITHUKOBOT
aHecTe3il nepenHboi YepeBHOI CTIHKU CYTTEBO MOKpa-
IIYIOTh SIKICTB TicisionepaniitHoi ananresii. OxHi€ 3
TaKUX METOIUK € cyOKocTalbHa OJIOKaaa MonepedHol
miomuHu xkuBoTa (Subcostal Transversus Abdominis
Plane Block; Subcostal TAP-6mok) [7].

METOI namoro mociipkeHHs1 Oylio MOpPiBHSH-
HA e(EKTUBHOCTI IMICISIONepaIlifHOro 3HEOOICHHS
IpY 3aCTOCYBaHHI MYJIBTUMOJANbHOI aHanresii Ta
npu moeqHaHHi 11 3 cyOkoctanmeHUM TAP-0mokoM y
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MAIIEHTIB 3 TOCTPUM XOJEIHUCTUTOM, IPOOIIEPOBAHUX
JIanapoCKOMivHO.

MATEPIAJIA TA METOOMW.

VY nocnimxenHs Oyno BkitoueHO 60 mMmarieHTiB 3
TOCTPHM XOJICITUCTHUTOM, SIKi OyJIM TPOOTIepOBaHi Jia-
napockomniyno y KHIT «KJIIIIM/I» JIOP (m. dHimnpo)
npotsirom 2023-2024 poxkiB. Bei mponenypu, siki BUKO-
HYyBaJIUCS, BIJIMOBIIAJIM €THYHUM CTaHIapTaM 3aKJia-
Iy 10O KJIIHIYHOT MPaKTHKH, [ eNbCIHChKIN 1ekapa-
uii 1964 p. 3 mompaBkamu Ta «3aranbHiil qekmaparii
po Gioetuky ta npasa jroauan (FOHECKO)y». Po6o-
Ta CXBaJieHa KOMICI€I0 3 MUTaHb O1OMETUYHOI €TUKH
AAMY.

KputepissMu BKIIFOYCHHS OyJIHM: TOCTPUH XOJEIH-
cTHT, BiK 45-59 pokiB (cepenniii Bik 3a BOO3), ¢i-
3uganit craryc [-1II kmacy 3a kmacudixamiero ASA,
MMCHMOBA 3roJia Ha Y4acTh y JOCIIKSHHI, BIJCYT-
HICTh aJeprivHOi peakxilii Ha MICIICBI aHECTETHKH,
JamapoCKOMis K METOJ JIKyBaHHS, IO IUTaHYEThCS,
YpreHTHa KaTeropist XipypridyHoro BTpy4anHs. Kpwu-
Tepii BUKIIIOYEHHS 13 NOCHipKEeHHs: Bik (MeHme 45
pokiB abo Oumbmie 59 pokiB), (i3uvHMN cTaTyc 3a
knacudikariero ASA Bume Il kmacy, BiamoBa Bij
y4acTi y JOCHIDKEHHI, BiJioMa allepriyHa peakilis Ha
MICIIeBl aHECTETHKH, HApKOMaHisi B aHaMHe3l, eJeK-
THUBHA KaTeropisi XipypriyHoro BTpydYaHHS, MOCTIiiHE
3aCTOCYBAHHS HEMPSIMUX aHTHUKOATYIISHTIB Ta aHTHA-
TPEraHTiB, KOHBEPCis ONEPaTUBHOTO BTPYUAHHS, Ia-
TOJIOTIS IIKIPH B MICIT 1H €KITI.

Yei nanieHTH OTpUMYBAIU CTAaHJAPTHY IHTCHCHB-
Hy Tepamilo 3a TpOTOKoJIoM: iH(Y3iiHYy, aHTHOAaK-
TepialibHy, aHTUTIApETUYHY, IpodinakTuky TEY [8].

3anexXHO BiJl BapiaHTy Hicisonepaliinoi aHai-
re3ii manieHTH Oyau MOAINICHI HA 2 Tpymu. Y HepIiit
rpymi (n = 30) Oyna 3acTocoBaHa aHAJTE31sl, sIKa BKITIO-
yaJjia napeHTepaibHe BBeJeHHs arieraminodeny (1000
MT KOXHI 8 TOJIMH) TTiCIIst omepallii Ta Jekcketorpode-
Hy (50 Mr koxHi 8 ToauH). Y ApyTriil TpyIi MaIlieHTIB
(n = 30) cranmapTHa MeIUKAMEHTO3HA Teparis
Oyna moenHaHAa 3 MPABOCTOPOHHIM CyOKOCTalIbHUM
TAP-GiiokoM. MeTojiiKka BUKOHAHHS OJIOKY TIOJIsraia
y BBesieHH1 po3zunny 0,25 % OyniBakaiHy B 7031 2 Mr/
KT y MDK}acIiaTbHui MPOCTIp MepeaHboi YepeBHOT
CTIHKH MK TIPSMHUM 1 MOTICPEUHUMH M’ S3aMH JKHUBO-
Ta B miapeOepHiil MIMSHII crpaBa Imiji MEUOTOAI0HUM
BIZIPOCTKOM IIPH CYIIPOBOJII YABTPa3ByKOBOT HaBirariii.
Po3momin Ha Tpymm TpPOBOIUBCS i3 3aCTOCYBaHHSIM
METOIY «CIIIMUX KOHBepTiB». [lamieHTn y rpynax no-
CTOBIPHO HE BIJIPI3HSJIMCH 32 BIKOM, CTATTIO, 1HICK-
COM MacH TiJla Ta 4acOM BiJl TIOYATKy 3aXBOPIOBAHHS
(Tabx. 1).

Jns paHHBOI OIIHKM e(EeKTHBHOCTI Micisomnepa-
midHOT aHanre3ii BU3HAYAM: piBEHb OONIO 32 Bi3y-
anbpHOIO aHanoroBoro mkanor (BAI) [9], wactoty
cepresux ckopouens (UCC), cepenniit aprepianbHUHA
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tuck (CAT), piBeHb DiiKeMii, 4aCTOTY BHHUKHCHHS
HYZIOTH/ONIOBAaHHS, Yac BiJHOBJICHHS MEPUCTAIBTUKU
KHIIKIBHAKA 33 JAHUMH YJIBTPa3BYKOBOTO JIOCIIJI-
JKCHHSI, 4ac MEepIIOro iAoMY 3 JIKKa, OTpedy y
JIONIATKOBOMY 3HEOOJICHHI HApKOTMYHMMH aHaJbre-
THKaMH, Cy0’€KTHBHY OIIIHKY SIKOCTi CHY («ITOTaHOY,
«3a7I0BUTBHOY, «J100pe», «BIJIMIHHOY»), PIBEHb JACHHOI
COHJIMBOCTI (mIKajma coHiMBOCTI EmBopra), piBeHb
TpuBOTH (IIKaIa TpUBOTH beka).

[kana connuBocti EnBopTa o1iHioe iIMOBIpHICTH
3aCHHAHHS TAIlIEHTA y MEBHUX CHUTYAIisIX (Teperisy
TEJIeBi30pa, CUJIIHHS B aBTOMOO1ITI Y SIKOCTI Macakxupa
TOIIO). 32 KOXKHUM [TOKa3HUKOM ITaI[iEHT OLIHIOE CBOIO
HMOBIPHICTb 3aCHYTH Bi «Hikomm» (0 6aiiB) 10 «BH-
coka» (3 6aym). Cyma OaniB Big 0 1o 6 BimoOpaxkae
BIICYTHICTh O3HaK HaJMIpPHOi JIEHHOI COHJIMBOCTI,
7-12 — noMipHy AEHHY COHJIUBICTb, 13-16 — 3HauHY,
17-24 — pizky [10]. Ikama TpuBorun beka — onwury-
BaJIbHHK, y IKOMY IMAaIll€HT BiIMiYa€e HassBHICTh Ta/abo
IHTEHCHBHICTb IEBHUX CUMIITOMIB TPUBOTH (BIAUYTTSI
)Kapy, HEMOXKJITMBICTB PO3CIa0UTHCS, TPEMOP B PyKax)
TaKOX BiJl «30BCiM Hi» (0 0aiB) 10 «CHUMITOM JyXe
HernokoiTk» (3 6amu). Cyma Gamis Bix 0 10 5 BimoOpa-
JKa€ MIHIMAJIbHY TPUBOXHICTh, 6-8 — Jerky, 9-18 —
MOMIpHY, 1 19-63 — Bupaxeny [11].

JocnimkeHHs MpOBOIWIOCH Y 9 eTamiB: 10 ornepa-
1ii, mepma jJo6a micis oneparii (uepes 1, 2,4, 6, 12 ta
24 rogunn), Ha 3-T10 Ta 5-Ty 400y micisonepamifHoro
nepioxy. Kniniuni Ta 1abopaTopHi MOKa3HUKH OIiHIO-

OPUIHAJIBHE JOCTIIOPKEHHA

BaJIMCSA HA BCIX eTamax JOCHiPKeHHs, a SKICTh CHY,
JICHHA COHJIMBICTh Ta PiBEHb TPUBOKHOCTI — uepes 24
TOIMHY, Ha 3 Ta 5 100y miciis orepartii.

AHani3 OTPUMAaHUX pe3yJbTaTiB MPOBOAMBCH 3a
nomnomororo napamerpuaanx (ANOVA) ta Henapame-
TPUYHAX METOMIB CTATHCTHKH. PO3paxyHKH BHKOHY-
BaJIM 3a JOIIOMOTOI0 IporpaMHoro makery Microsoft
Excel 2016.

PE3YJNIbTATU OOCNIOAXKEHHA

IIpyn HagXOMXKEHHI y MAlLli€HTIB 3 TOCTPUM XOJIe-
IUCTUTOM SIK Y CIIOKOi, TaK 1 MpH pyci Bij3HaYaBCs
OONBOBHIH CHHAPOM i3 OIIIHKOIO OO0 32 IIKAJIO0
BAll y 5,7 £ 0,7 — 6,2 = 0,7 6anu, 10 BiAmoBigano
KpuTepisiM 0oiro cepenHboi iHTeHcuBHOCTI [12]. Tle
CHIBIA/AJI0 3 JAHUMH MOTEPEIHIX JOCITIIKCHb, 3Tij-
HO 3 SIKUMHU CEpefHil JoomnepauiiiHuii piBeHb 000
MIPH TOCTPOMY XOJICITUCTUTI KOJHMBaBcsA Bil 5,99 mo
6,13 Gamnis 3a BAILI [13]. He 3Bakatoun Ha e, CAT Ta
UCC 3anumanucs y Mexkax HopMu. Buxinuuii piBeHb
IJTFOKO3U KpOBi1 CTaHOBUB 5,4+0,5 MMOJB/T B rpymi
KOHTpOJIIO, 5,8+0,8 Mmonb/n — B rpym TAP-6ioky.
Hynora abo OmroBanHsa crnocrtepiranucs y 43,1 % —
48,3 % malfiexris.

[potsirom mepmioi nodu micist omepariii MakcH-
MaJbHUK piBeHb 000 y cnokoi (Tabm. 2) B rpymi |
cranoBuB 2,4 £+ 0,4 — 4,0 = 0,4 6anis 3a BAILL, B rpymi
2-1,8+£0,5-3,1+0,4 6amu (p = 0,001 —0,049). [1pu
pyci piBeHb Oost0 B TpyImi | CKjanaB B cepelHbOMY

Tabnuuga 1. XapakTepucTrka naLieHTIB y rpynax AOCHimKEeHHS!.

I'pyna koHTpoO./II0 I'pyna TAP-60k
IMoxka3zHuk (n=30) (n=30)
Bik (poku), M£SD 53,90+6,03 57,93+4,34
YOJIOBIKH 30,00% 21,86%
Cratb, % -
JKIHKH 70,00% 78,14%
Inaexc macu Tina, M+SD 33,86+1,86 31,18+2,46
Yac Bij MOYaTKy 3aXBOpIOBaHHA, /110, M+SD 2,12+0,26 2,20+0,35
Tabnuus 2. MNokasHukK piBHIO Bonto 3a BALLl v roynax ooCnioiKeHHs.
I'pyna/Etan Jo 1 2 4 6 12 24 3 5 nio
omepa-| roaHHa | TOQWHH | TOAMHU | TOAUH | TOAUH | TOAUHH | 100U
il
s KounTpoanb 6,0 4,0 3,6 3,4 3,1 2,6 3,5 2,4 1,8
% E +0,7 +0,4 +0,5 +0,5 +0,6 +0,4 +0,4 +0,4 +0,5
= &
o w TAP-6s10K 6,2 3,1 1,8 1,9 2,4 2,1 2,5 2,2 1,7
> +0,7 +0,4 +0,5% +0,6* +0,4 +0,4 +0,6 +0,4 +0,5
KonTtpoanb 5,7 4,5 3,6 3,5 3,2 2,9 34 2,3 1,7
- | +0,7 +0,8 +0,4 +0,4 +0,6 +0,4 +0,3 +0,4 | +04
(=1 b
= ZY TAP-6a0k 6,2 3,0 2,0 1,9 2.4 2.2 2,6 2.3 1,7
+0,7 +0,4 +0,5% +0,6* +0,4 +0,4 +0,6 +0,4 +0,5

Mpumitka. * — p<0,005 mix rpynamu 3a kputepiem CTblogeHTa.
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2,9+0,4—4,5+0,8 6anis 3a BAIII, a B rpymi 2 — 1,9
+0,6 — 3,0+ 0,4 6anu (p=0,001 —0,019). Haitbinsmuri
BIIMIHHOCTI B IHTEHCHBHOCTI OOJIIO CITOCTEpIrajnch
Ha 2 Ta 4 TOAMHY ITICJIs OTeparlii, KOJIM B TPy 2 OIliH-
ka 3a BAIII Oyna Ha 44,5 % — 44,9 % HUXKUYOK0, HIXK
B rpyni 1 (p<0,001). Sk Hacninok, B rpyImi 2 3acTo-
CYBaHHSI HApKOTHYHHMX aHAJBICTHKIB HE MOTPeOyBaB
JKOJICH TAIlI€HT, a B rpymi 1 — 2 mamienTu. B sxo/Hii i3
TPy HE CHOCTEPIrayocs JOCTOBIPHUX BiMIHHOCTEH
MIX piBHEM OOJTIO B CIIOKOI Ta MPH pyXxax.

B mepuri 4 roguHu micis oneparii y mamieHTiB rpy-
nu 1 cnocrepiranacs taxikapmis 3 miasuieHasmM YCC
1o 87,5 = 5,4 — 90,0 + 3,5 ya/xB, 110 IEPEBUILYBAIIO
BUXinHiI 3HaueHHs Ha 13,1 % — 16,4 % (p = 0,001 —
0,005). ITpu ibomy y rpymi 2 YCC 10cTOBIpHO HE 3Mi-
HIOBaJIacs BITHOCHO BHXIJHOI, 1 uepe3 1 roauHy mic-
751 omepariii Oyna HrKdoro, HiK B Tpymi 1, Ha 13,1 %
(p=0,003), a uepe3 2 rogunu — Ha 12,7 % (p=0,014).
INToxazuuku CAT Mix rpynamMu JOCTOBIpHO HE Biapi3-
HSUJTHCS HA JKOJAHOMY 3 €TalliB.

PiBeHp TiiKeMii JOCTOBIPHO HE BIJPI3HSBCS MiXk
rpylmaMyd Ha BCIX eTamax JIOCHipkeHHs. HaiBuimuii
HOro piBeHb CIOCTEpiraBcs 4yepe3 roAuHy Micis orle-
pauii (7,240,7 mmonw/n y rpymi 1, 7,5£0,5 Mmonb/a
y Tpymi 2), 0 HepeBUIIyBalIO BUXiJHI 3HAUCHHS Ha
30,8 % (p =0,005) Ta 29,9 % (p = 0,002), BixnosigHO,
1 TIOSICHFOBAJIOCS] CTPECOBOFO BIJIMOBIJIIIO HA Xipypriv-
He BTpydaHHs. Hopmatizamis piBHS TIIFOKO3U B 000X
rpymax criocrepiranacs Ha 3 mo0y.

YacToTa micisionepaniifHol Hy1OoTH Ta OIIOBAHHS y
1 rpyni npotsirom nepioi 1o6u cranosuna 24,0 % —
33,3 %, aB 2 rpymi — 16,7 % — 35,3 %, 6e3 mocTOBip-
HOT PI3HUII MK TPyIIaMH Ha JKOJTHOMY 3 €TalTiB.

[lepucranpTika KHUIIKIBHUKA B TPyIi 2 BiJIHOB-
JmoBamacs B CcepeoHboMy Ha 4,4 TOIWHHU paHille
(p=0,049), nix y rpymi 1. A Takox BUSIBICHUH O1IbII
paHHil TOYaTOK BiAXOMKEHHS Ta3iB y rpyni TAP Go-
Ky, ¥ 55,5 % mariienTiB rasu noJaian BiIXOJUTH y IIep-
i 12-24 roguan (potu 20,8 % y TpyIi KOHTPOITIO,
p = 0,006), B Toif wac sk y 58,3 % maIieHTiB rpymnu
KOHTpOJIIO Lie BifOyBajocsa juie yepe3 25-30 rox
(nportu 33,5 % y rpyni TAP-6noky). He Oyno Bussie-
HO JIOCTOBIPHUX BiAMIHHOCTEH MDK IpynamMH BiHOC-
HO BIJIHOBJICHHSI CaMOCTIHOTO CTiJIbIIS, SIKE BijOyBa-
nocs B 000x rpymnax Ha 3 1o0y.

3actocyBanHs TAP-Onoxy mo3Bomsuio paHirie
AKTUBI3yBaTH MAL€HTIB: MePIIMH MiTHOM 3 JiKKa Y
2 rpymi BigOyBaBcs B cepelHbOMY Ha 7,9 TOIUH paHi-
mie, Hix y 1 rpymi (p=0,01).

VY 3 (10 %) mamieHTiB KOHTPOJIBHOI TPYIH 4Yepes
1 roguHy Ticns omepariii OyB 3ahikCOBaHUN MPOPUB
Oouo, sikuii y 2 (6 %) mamieHTiB morpedyBaB BBEICH-
HSl HAPKOTUYHUX aHanbreTukis. Y rpymi TAP-6moky
MOJIOHNUX BUITAJIKIB HE CIOCTEPIranocs, i KOJCH Ia-
LIEHT He TOTpeOyBaB TOAATKOBOTO 3HEOOICHHSI.
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AHani3 BIUNTUBY OOJBOBOTO CHHIPOMY HA ICHXO-
eMOlIiIliHy cdepy mokazaB HacTynHe. B mepmry mo0y
miciIst oreparii MarieHTd TPynu KOHTPOJIIO OIIHUIH
SIKICTh HIYHOTO CHY SIK «Torany» —y 42,1 % Bumaakis,
«3an0BUIbHY» — 47,4 %, «100py» — 10,5 %, 1 )xo1eH
TAI[IEHT HE OI[IHUB SKICTh CHY 5K «BIIMIHHY». B rpymi
* TAP-610ky Ha nepiry 100y auie 14,3 % nanieHris
OLIIHHUJIH SIKICTH CHY sIK «rorany» (p = 0,017 BizHOCHO
TpyIH KOHTpOo), 35,7 % — sk «3aq0BLTBHYY, 42,9
% — ax «goopy» (p = 0,005), 1 7,1 % — sx «BigMmiH-
Hy». Ha 3 100y B IpyIi KOHTPOJIIO «IIOTaHy» SIKICTh
cHy Maim 16,7 % mariienTis, «3a10BUTbHY» — 27,8 %,
«mobpy» — 44,4 %, 1 «Bigmiany» — 11,1 %. B rpymi
TAP-6110Ky Ha 3 100y KOJIeH 3 MAli€HTIB HE BiIMITHUB
«morany» sKictb cHy (p = 0,019), 15,4 % oniamm ii
SIK «3aI0BUTbHY», 61,5 % — sk «1100py», 1 23,1 % — ax
«BigmiEHY». Ha 5 100y mOCTOBIpHHMX BiIMiHHOCTCH
MDK TpyHaMH He croctepiraiocs, i OUIBIIICTh ITa-
uieHTiB (55,6 % B rpymi korTpoo Ta 61,5 % B Tpymi
TAP-6110Ky) OLIIHIOBAIH SIKICTh CHY SIK «JI00pY».

i cy0’exTHBHI JaHi MiAKPIILTIOBAINCSA OIliH-
KOO pIBHS JEHHOI COHJIMBOCTI 3a ImKanor EmBopra
(Tabn. 3). Xoua B 000X rpymax MOKa3HUKH JIEHHOI
corymBocTi Ha 1 Ta 3 700y BiINOBIATH KPHUTEPisIM
«romipHoi», Ha 3 o0y B rpymi TAP-6rmoky mokas-
HUK OyB noctoBipHO HIpkuuM (p = 0,047). Ha 5 oGy
B 000X rpynax piBeHb JIGHHOI COHJIMBOCTI JIOCSTaB
HU3BKOTO.

Tabnuusa 3. [MoKasHNKK JeHHOI COHNMBOCTI 3a LKoo
EnsopTa v rpvnax

I'pyna/Etan 1 noda 3 noda 5 noda
Konrpoas, 9,0+1,6 8,2+1,8 59414
oau
TAP-6ao0x, 8042,1 | 7,061,0¢ | 52+1,1
oaam

Mpumitka. * — p<0,05 Mix rpynamu 3a T-kputepiem CTblogeHTa.

Takox MpH OIHII BIUIUBY OONBOBOTO CHHAPOMY
Ha IICUXO0EMOIIIHY cepy TpYITH BiIPI3HSIIHACS 3a PiB-
HEM TPHBOXKHOCTI, SIKAH OI[IHIOBAJIH 32 IMIKaJI00 beka
(tabn. 4). Tak, 0OUIBI TPyNH MPOAEMOHCTPYBAIHU Ce-
penHil piBeHb TPUBOTH HA IMEpIry 00y, Ta JETKAH —
Ha 3-Ti0 Ta 5- Ty 00y CrIoCTepexKEeHHsI, 0e3 JOCTOBIp-
HUX BIAMIHHOCTEHN HA BCIX eTamnax JOC/IOKEHHS.

Tabnuug 4. Noka3HNKM TPBOXKHOCTI 3a Wkanoto beka y
rovnax

I'pyna/Etan 1 noda 3 noda 5 noda
Konrpoa, 150418 | 85421 5.8+1.7
0aaun
TAP-6510x, 14024 | 7.0£1.9 5.4+1.6
0aaun
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OBIOBOPEHHA

TakuM YHHOM, TOCTPHI XOJNEIHCTUT JO MOYATKY
JIXE xapaxtepusyBaBcsi OOJTbOBHM CHHIPOMOM Ce-
PeNHBOT IHTEHCUBHOCTI, 1110 JIOCTOBIPHO HE BILTUBAJIO
HAa TeMOAMHAMIKY, aJie CYMPOBOMKYBAIOCS HYIOTOIO
abo OmroBaHHsAM y 43,1 % — 48,3 % naiieHTiB.

[TopiBHSHO 3 JHUIIIE MEIMKAMEHTO3HOI ITiCIIsIO-
MeparifHo aHare3i€ro, JOMOBHEHHS ii MPaBOCTO-
pouHiM cyOkocTtagbHUM TAP-OmoKOM m03BONMIO B
pPaHHBOMY TMIiCISIONIEPAIlifHOMY TEpiojl JTOCTOBIPHO
3HU3UTH MMOKA3HUKHU OOITIO SIK B CIIOKOi, TaK IPH PyCi,
13 HalO1IBII BarOMOIO pi3HUIIETO B OIiHII 32 BAILI ye-
pe3 2-4 TOIWHM MiCHsl oTeparlii, KoM BOHA Jocsralia
44,5 % — 44,9 % (p<0,001). Lleit yacoBuil MPOMI>KOK
miATBEpIKYE NaHi jociimkenHs Petersen P. et al, y
SIKOMY MaKCUMAaIIbHUH e(EeKT Iicisi BUKOHAHHS Of-
HokpatHoro TAP-6roky po3BuBaBcs uepe3 4 TOIUHH
[14]. Buma edexruBnicts TAP-010Ky mOpiBHSIHO
3 JIMIIE MEIUKAMEHTO3HOK aHAaJIIe31€r0 BIiAMOBigae
JEKIIBKOM paHille NpOBeIeHUM AOCTIIKEeHHAM. Wu
et al [15] moBimommim, IO 3aCTOCYBaHHS CyOKO-
crasibHoro TAP-Ormoky 3a0e3neuye epeKTHBHY ITic-
JsIoTIepalliiHy aHaJre3io B CTaHi CIIOKOO Ta MPH pyci
HOPIBHAHO 3 MYJBTHMOJAIBHOIO AHAITE3I€I0 IMiCHs
orepailii Ha BEpXHbOMY ITOBEPCI YEPEBHOT MOPOIKHH-
HU, 1110 MiITBEPJIKYE 1 HAIIIE TOCII/KEHHS. AHAJIOTiY-
HUM YWHOM 1 nocimpkeHHs Sahu L. et al [16] mokasye
BHIII MOKAa3HUKHU Ooiro y mepnri 24 rox micis JIXE
MpH 3aCTOCYBAaHHI MYJIbTUMOZAANBHOI aHanresii (Bixa
2,35 nmo 1,3 Gami 3a BAILl) mopiBHSHO 3 THMH, XTO
JIOZIATKOBO OTpHMaB cyOkoctanpauii TAP- Giox (Bin
0,85 no 0,15 6axniB 3a BAIII). Basaran B. et al [17]
TaKO)X IMOBIJOMIISUIM MPO CYTTEBE 3HMKEHHS PIBHIO
0OJILOBOTO CHUHIPOMY Y TIepIly J00y Imicis orneparii
mipu 3actocyBaHHs TAP-0610Ky.

OdeBuHMIA e(EeKT MAIOTh PiBEHb OO0 Ta SKICTh
3He00JICHHSI, BIITOBIIHO, HA FTeMOINHAMIYHI ITOKa3HH-
KH TalieHTa. 3a pe3yapTaTaMy HaIIOTO JOCIiIKCHHS,
B Tiepii 4 roguHu micns onepartii B rpyni TAP-61moky
YCC Oyra 10CTOBIPHO HMXKYOFO, HIXK B TPYITI KOHTPO-
mo. TuM He MeHIle, 3a TaHUMH KiJIbKoX Jukeped [ 18,
19], cnoci6 /Mertox micnsonepariifHoi aHanresii He
BriiBaB Ha piBeHb YCC ta CAT, mo BUKIHKAE TEB-
HE 31UBYBaHHs. Takuil pe3ynpraT MOXIIUBO MOSICHHU-
TH THM, 110 KOJIMBAHHS FeMOJMHAMIYHHUX MOKA3HHUKIB
OlbIie 0OOYMOBJICHI BET€TATMBHOIO (CHMITATHYHOFO)
CTUMYJISITIEIO, IO acollifOBaHAa HE TITBKH 13 pIBHEM
ooo.

He BusiBIIeHO iCTOTHHMX BIJIMIHHOCTEW Y KOJHMBaH-
HSIX PIBHS IJIFOKO3HM CHPOBATKH KPOBI y JIBOX IpyIax,
110 TAKOXK BiAMOBIIA€ pe3yJbTaTaM IHIIUX J0CITiIKSHb
[20]. MimoBipHO, piBeHb TTiKEMil, K MapKepy CTpecy,
MaJio acoI[iHOBaHUH 13 HOIUIICTIIIEI0, 1 HacaMIepe,
13 BIIMIHHOCTSIMH B CTYTIEHI aHANTre3ii y IBOX Tpymax.

B nHamomy pociimkenHi 3actocyBanHs TAP-06110-
Ky HE BIUIMBAJIO HA YaCTOTy HYIOTU Ta ONIOBaHHS y

OPUINHAJIbHE JOCIIAPKEHHA

iCIIONIepaIlifHOMY TIepiofi, MO IMOBIPHO MOSICHIO-
BaJIOCs BiIHOCHO HEBEIUKOK YaCTOTOK) 3aCTOCYBaH-
HsI OTTIO1TiB, OCKUIBKH 3a JIiTepaTypHUMH JaHUMU [21-
24], antuemernunuil epext TAP-O610Ky HOCHTH XOU
1 CTaTUCTUYHO JTOCTOBIPHHUH, ajie OMOCEPeIKOBAHHMA
Xapakrep.

MotopHa (yHKIiS KHIIKIBHHKAa B HAIIOMY JO-
CIIJKCHHI BifHOBIIOBajacsa Ha 4,4 TOMWUHH paHilie
(p=0,049), a axTuBi3aIis nNamieHTIB BigOyBajacs Ha
7,9 romun paniwe (p=0,01) npu AONMOBHEHHI CTaH-
naptHoi Tepamii TAP-Gnoxkom. PanHs akTuBizaiis
TAIIEHTIB € BLIOMHM (DaKTOpPOM, IO CIPHUSE BiTHOB-
JICHHIO MEPHUCTaJIbTUKU Ticiisi abJOMiHAIIBHUX Xipyp-
TYHUX BTpy4aHs [25, 26]. Meroau ananresii, crps-
MOBaHI Ha MIHIMI3aIlil0 CHOXUBAaHHS HAPKOTHYHHUX
ananpretukiB (TAP-010K), TOKpamyloTh KOHTPOJb
Hajx OojeM, MO3BOJSIOTH INBUAIIEC BiAHOBUTH (DYHK-
Ii}0 KUIIKIBHUKA, CKOPOTHTH TPUBATICTh TepeOyBaH-
HS MAli€HTa y JiKapHi Ta WIBHUJLIE TOBEPHYTHCS 10
HOpPMAJIbHOT MOBCSIKACHHOT JisUTbHOCTI [27].

Bimerr rnOokuit piBeHb aHanTe3ii MpM 3acToCy-
BaHHI TAP-0/I0Ky NMO3WTHBHO BIUIMBAE Ha IICHXOe-
MotiitHy chepy. 3a JaHUMHU HAIIOTO OCIiKEHHS, Y
rpym TAP-050Ky sikicTh HIYHOTO CHY OyJia JOCTOBIp-
HO BHIIOI0 Y MEpIli TP A00M Micisl omeparii i, Bij-
MOB1/IHO, HIKYUM OyB MOKa3HUK JICHHOI COHJIMBOCTI.
Lle BimmoBimae gaHuM JociipkeHHst Soytlirk i. et al
[18], srizHo 3 skuM y mauieHTiB micis JIXE skicTh
CHY Ta 3aJ0BOJICHICTh TAIlIEHTIB OynM BHUILOIO INPH
JIOTIOBHEHHI CTaHJIAPTHOI CXEMH IicIsionepaniiHol
aganre3ii TAP-Omoxom. ITigBUIIEHHS ITOKAa3HUKIB
JICHHOT COHJIMBOCTI Ha TJIi 3HMKEHHS SIKOCTI HIYHOTO
CHY Y IpyIIi MyJIETUMOJIaJIbHOT aHANTe31i CBIT4aTh Mpo
Oe3nocepeHiil HEraTUBHUN BIUIMB OOJBOBOIO CHH-
JpoMy Ha TcuXo-eMoliliHy cdepy maimieHTa, a 3BO-
pOTHA KapTHHA y TpyTi i3 3actocyBaHHIM TAP-610Ky
BKa3ye Ha A0OpHll aHANTETHYHHN e()EKT OCTAaHHBOTO.
JlocTOBipHUX BiAMIHHOCTEH PIBHS TPHBOXKHOCTI Yy
rpyrnax JIOCII/PKEHHS MU HE BUSIBIIIH, 1 JIITepaTypHUM
MONTYK Y ITOIITYKOBUX MEIMYHHX PEIIO3UTAPISAX 32 BiJl-
MOBIIHUMU KITFOYOBUMH CIIOBAMH HE JIaB MMO3UTHBHO-
TO pe3yIbTaTy.

BucnoBku. YV mamientiB 3 I'X, skl maIsraroTh
YPreHTHOMY OIEpPaTUBHOMY JIKyBaHHIO, BUXITHUI
piBeHp Oomo ckmamaB 5,7+0,7 — 6,2+0,7 GamiB 3a
BAIILL, 1o cynpoBoKyBaiocst HyI0Tor abo OaroBaH-
M y 43,1 % — 48,3 % Bumnajxis.

[IpoBeneHHST MYJIBTHMONIANTBHOT 11/0 aHanTe3ii Me-
JTMKaMEHTO3HUMU 3ac00aMH CYIIPOBOKYBAJIOCS PiB-
HeM 6omto 3a BAIIl y ciokoi 2,4+0,4 — 4,040,4 6anis,
pu pyci — B cepenabomy 2,9+0,4 — 4,5+0,8 Oaunis, i3
MaKCUMaJlbHUM piBHEM uepe3 | roamHy micis ore-
panii; mMoMipHOIO TaxikapAielo y mepmi 4 TOoauHU
micisl omepariii Ta rirnepriikemiero Ha piBHi 7,2+0,7
MMOJB/JT; 6 % malieHTiB moTpeOyBalu JOJaTKOBOIO
3HEOOJICHHST HAPKOTHYHUMH aHalbreTHKaMH. Takox

59



ORIGINAL RESEARCH

OyB TPOJICMOHCTPOBAHHUN CEPEIHIH piBEHb TPUBOXK-
HOCTI Ta I€HHOI COHJIMBOCTI.

PosmmpeHHss MynBTUMONAIbHOT aHanTe3ii perio-

HapHuMHU MeToaukaMu (TAP-010K) 103BOIHITO 3HU3U-
TH piBenb Oomto 1o 1,8+0,5 — 3,1+0,4 O6anis 3a BAILI
y crokoi Tta o 1,9+0,6 — 3,0 +£0,4 GamiB mpu pyci;
YHUKHYTH 3aCTOCYBaHHSI HAPKOTHYHUX aHAJbICTHKIB,
3HU3UTH PiBEHb TaxXiKap/il, MPUCKOPUTH aKTHUBI3aIliI0
MaIieHTa Ta BiTHOBJICHHS MOTOPHOI (DYHKIIIT KUIIIKIB-
HHKa, & TAaKOX MOKPAIIUTH ICHUXO-EMOIIMHUI CTaH
MAIIEHTIB [UIIXOM MOKPAIIEHHs SIKOCTI HIYHOTO CHY
Ta 3HWKEHHS PIBHS JICHHOI COHJTMBOCTI.
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PYLYPENKO O., KRAVETS O.

MODERN CONCEPT OF POSTOPERATIVE ANALGESIA IN PATIENTS UNDERGOING
URGENT LAPAROSCOPIC CHOLECYSTECTOMY

According to randomized studies, after surgical interventions such as laparoscopic cholecystectomy, severe and very severe pain is
observed in 30 % to 87 % of patients. Regional techniques such as subcostal transversus abdominal plane block (Subcostal TAP-block)
significantly improve the quality of postoperative analgesia.

The aim of our study was to compare the effectiveness of postoperative analgesia when using multimodal analgesia and when combining
it with subcostal TAP-block in patients with acute cholecystitis who underwent laparoscopic surgery.

Materials and methods. 60 patients with acute cholecystitis who underwent laparoscopic surgery were examined. We investigated the
level of pain according to the visual analog scale (VAS), hemodynamic parameters, glycemia level, frequency of nausea/vomiting, time to
intestinal peristalsis recovery, time to activization, need for additional anesthesia, subjective assessment of sleep quality, level of daytime
sleepiness (Epworth sleepiness scale), level of anxiety (Beck anxiety scale).

Results. Upon admission, patients with acute cholecystitis had moderate pain syndrome (5.7+0.7 —6.2+0.7 points according to VAS), both
at rest and during movement, which was accompanied by nausea or vomiting in 43.1 % — 48.3 % of patients. In the early postoperative
period, the level of pain when using the TAP block was significantly lower than in the control group, with a maximum effect after 2-4 hours.
This was accompanied by a decrease in tachycardia by 12.7 % — 13.1 % (p<0.05), a decrease in the frequency of postoperative nausea
and vomiting by 156.8 % — 42.5 % (p<0.05). Restoration of gastrointestinal function in the TAP block group was observed 4.4 hours earlier
(p=0.049), and activation of patients was observed 7.9 hours earlier (p=0.01). Sleep quality in the TAP block group was significantly higher
in the first three days after surgery, which led to a decrease in daytime sleepiness.

Conclusions. In patients with acute cholecystitis, operated laparoscopically, the expansion of multimodal analgesia with regional
techniques (TAP block) allowed to reduce the pain level to 1.8+0.5 — 3.1+0.4 points on the VAS at rest and to 1.9+0.6 — 3.0 +0.4 points
during movement; avoid the use of narcotic analgesics, reduce the level of tachycardia, accelerate the activation of the patient and the
motor function of the intestine, as well as improve the psycho-emotional state of patients by improving the quality of night sleep and
reducing the level of daytime drowsiness.

Keywords: blockade of the transverse abdominal plane; acute cholecystitis; laparoscopic cholecystectomy; postoperative analgesia;
regional anesthesia.
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MMNOTEPMIYHA MALLVHHA NMEP®Y3IF HUPKU
AK IHCTPYMEHT NOAOBXXEHHSA
BE3MNEYHOIr0O YACY X0J1040BOI ILLEMI|

J1bBIBCbKMI HALOHANBHIA MEOUNYHNA YHIBEPCUTET iMeHi [anuna Manvupkoro, J1bsis, YkpaiHa

2 KHIM «J1bBiBCbKE TepuTopiasibHe MeanydHe 06’eaHaHHs «baraTonpodinbHa KniHibHa nikapHs
IHTEHCUBHUX METOAIB NiKYBaHHSA Ta LUBMAOKOI MEONYHOI AONOMOrn», J1bBiB, YKpaiHa

Bcrtyn. lNnotepmivyHa mMawvHHa nepdpysia (TMIMN) € eeKTUBHUM IHCTPYMEHTOM MPOTEKLl OpraHy Bif, iLlemMiYHO-penep-
dysiIMHOro yLUKOKEHHSA. Ha »asb, HiTKMX AaHMX NPO TpYBaniCTb 6€3MeYHOro Yacy ilemii mpy TpaHcnnaHTauji HUpKK 3
BUKOPUCTaHHaM TMIT obmanb. My npe3eHTyeMO BUNaOOK MepLuoro B YkpaiHi BukopucTaHHs MMM npu TpaHcnnaHTawii
HUPKW, SK MPUKIa4 Moro posli B POSLUMPEHHI TOMICTUYHUX MOXJIIMBOCTEN LEEHTPY TpaHCnnaHTaLl.

Onuc Bunagky. B ueHTpi TpaHcnnanTauily mMicTi JIbBOBI 6yna npoBeaeHa TpaHCcnaaHTauisd HAPKW Bif, AoHopa-Tpyna. Buny-
YeHHs OpraHiB MPoBOAMNOCH Y MicTi Ofeca. 3Baxkarouu Ha TpVBaNIM Hac ilemii 6yno BukopuctaHo MM, 3aransHui 4ac
iemii cknas 23,5 rognHn, NpoTe >KOOHNUX CUMMATOMIB iLLEMIHHO-PEenepdy3iINMHOro YLLKOOYKEHHSA BUABIEHO He Byno. PaHHin
nicnsonepawinHnia nepiog NPONLLOB 6e3 YCKNaaHEHb.

BucHoBKK. 3aranbHui Hac ilemii 3 BukopucTaHHsam I'MIT TpusanicTio 6113bko 24 roguH Moxke OyTi 6e3ne4HVM, NpoTe
Lie NUTaHHs noTpebye noaabLUMX OOCHIIKEHb.

Kno4yoBi cnosa: TpaHcnnaHTauist HUPKW, rinoTepMidHa MalumHHa nepdysis, Hac XonogoBol ilemil, KNiHiYHWA BUNagoK.

BCTYI

TpancnnanTalis HUPKK € 30]I0THM CTaHIAPTOM Y dopmu kucHio (ADK) i Momouna kucrmora. Xomomo-

JIKYBaHHI TEPMIHAJIBHOI CTalii XPOHIYHOT XBOPOOH
HUPOK. OHUM 13 HAfBOXTUBIIINX NPUHIUIIB TPaHC-
TUTAHTOJIOTI] € MaKCHMaJIbHE 3MEHIIICHHS Jacy imemii
opraHy Ta HOTo 3aXHUCT BiX ilIeMiqHO-pernepdy3iiHO-
TO MOIIKO/DKEHHS. Y 3710pOBOMY CTaHI rOMEOCTaTHY-
HI MeXaHI3MH 3a0e3IeuyroTh JOCTaBKYy JOCTaTHBOT
KUTBKOCTI KUCHIO Ta IO)KUBHHUX PEUOBUH JI0 HUPKOBOL
TKAaHWHY, IO MPU3BOANUTH 10 OallaHCy MK BHKOPH-
cTaHHsM aneHosuHTpudochary (ATD) i ioro pere-
Hepariero. [licist 3a60py oprany IPUIUHEHHS KPOBO-
TOKY MPUIHHSIE HAJXODKCHHS KUCHIO Ta TOXKHUBHHUX
PEYOBHH (BHKJIMKAIOUH TEIUIOBY imemitro). e Bukim-
Kae aHaepoOHE IMEepPeMHUKAHHs, SKE IPU3BOAUTH O
BUCHa)KeHHs 3amaciB AT® 1 HaKOTWYEHHS K1 TMBAX
MOOIYHKX MPOAYKTIB METa0OII3MYy, TAKUX K aKTHBHI

Ba imiemisi (OXOJIO[UKCHHSI OpraHy) HaBMHCHO BITPO-
BaJ/DKYEThCSA, LI00 YMOBIIBHUTH BHCHaXeHHS AT
1 YIIKODKEHHS, SIKE MO)KE BHHUKHYTH TIPH TEIUIOBIH
inemMii. BiZHOBJIEHHSI KPOBOTOKY CTHUMYIIIOE pereHe-
pauito AT®, ane npuU3BOAUTH O 1HIIOTO MOPYIIEHHS
(imemiyHOTO penepdy3iiHOr0 YIIKOIKCHHS), IKE BHU-
HUKA€ SIK HACIIZOK IIKIUIMBUX MPOIIECIB, 1HIIiH0Ba-
HUX TEILIOBOIO Ta XOJIOIOBOIO imemiero — tabm. 1 [1].

Y 2022 pomi ykpaiHChKa TPaHCILIAHTOJOTISA
3IIITOBXHYJIACS 3 CEPHO3HUM BHKIMKOM — BIHHOIO
P® nmporu Ykpainu. OcHOBHMM 3acO00M CKOpOYEH-
HS 9acy imemii € sSKiCHa JIOTICTHKAa - HEMOXKIIMBICTh
BHKOPHUCTAHHS aBiallii Ta iHII 00MeXyBalbHi 3aX0]IH,
OB 513aHi 13 BOEHHUM CTaHOM, 3HAYHO YCKJIaJHUIIH ii.
OHUM 13 METO/IiB BUPIIICHHS JIOTICTUYHHUX MPOOIeM

Ans kopecnoHpeHdii: JATENT BOTOOVIMIP, nikap-xipypr LeHTpy TpaHcnnaHTonorii Bl «/likapHs CesaTtoro MNaHTenerimoHa»
KHIM «/lbBiBCbKE TEpUTOpIanbHE MeAnyHe 06’ eaHaHHs «baratonpodineHa KniHiYHa NikapHS IHTEHCUBHX METOAIB NiKyBaHHS
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Tabnuuyga 1. Ornag 3miHK cepeaoBuLLAa TKaHVHM TpaHCnIaHTaTa Mixk MOMEHTOM 3abopy OpraHiB Ta iMmiaHTaLlieto.
CTpinkoto BkasaH!in Hanpsam 3MiH.

KJTIHIYHYIVI BUMALZJOK

3nopoBa TkanuHa | TemnsoBa imemiuna XoJs10110Ba imemMiuHa ®da3a penepdysii
(37°0C) $paza(<37°C) (paza(4-8°C) (37°C)
+KHCEHb — KHCEHb 00MEKEeHO KHCEHb +KHCEHb
+I10KHUBHI — TIOKUBHI 00MEKEeHO MOKUBHI +110KHBHI
pEUOBHHH pEvOBHHH pEUIOBHHH pEeUYOBHHH
v'aepoOHe JMXaHHsA | XaepoOHe JUXaHHsS v CHOBIILHEHHS v'aepobue v BUBIILHEHHS
v aKTUBHUU v anaepoOuuil X | BUCHaxeHHs AT® JTUXaHHS ADK
TPAHCIIOPT v/ laKTanuao3 v aKTUBHUH vimyHHa
CJICKTPOHIB v mizBuIIEeHa TPaHCHOPT aKTHBALlis
nponykuis AOK CIIEKTPOHIB
v'migrpumka ATO smigrpumka ATO v'perenepaitist v/ YIIKO[KEHHSI
v TaKTaImmo3 ATD KIIITUH
ITi{BUIIIEHA
MPOIYKIIist aKTUBHUX
($hopM KHCHIO
V| xaiTHHHMHA YLIKO/DKEHHS KIITHH | CIOBIIbHEHHS KJIITHHHUI FOMEO0CTa3 IPOTH
rOMeocTa3 YIIKO/DKSHHsI KJTiTHH YIIKO/DKCHHsI KJTITHH, [IO0 TPUBAE

CTaJIO BIPOBAXKEHHS TiNOTEPMIYHOI MAIIMHHOI Hep-
¢ys3ii (I'MII), sika Mae HU3KY TepeBar.

CTAH NMPOBJIEMUA

B cucremaruzoBanomy onmsani Tingle S. J. et al.
JoBonsate, mo ['MII 3HMKYe 4acTOTy BiaTepMiHOBA-
Hoi (yHKIIT TpaHCIIaHTaTy HUpKU. [IpomemMoHCcTpO-
BaHO Kpallly BIKHBAHICTh TPaHCIUIAHTATy, 110 OyJo
OYIKYBaHO, 3Ba)KalOUM HA Te, IO BigTEpMiHOBaHA
(YHKIIST € TaBHO BiIOMHUM HECHPUSTIMBUM MPOTHO-
CTHYHUM (HaKTOPOM JUTsl TPUBAJIOCTI (PYHKIIIOHYBaHHS
oprany [2]. Takox BKa3yeTbcs, IO y pa3i BUHUKHEH-
HSl BiaTepMiHOBaHOi (yHKHIi TpaHcmiaanTtary, I MII
3MeHnye ii TpuBamictb. OKpiM TOTO, TOCIIIHUKH
BKa3yIOTh, 1[0 [IEH METO € EKOHOMIYHO e(heKTHBHUM
[3]. IIpore, Ha 1eit yac qaHa TEXHOJIOTIS HE € PYTHH-
HOIO, a TpaJMIliiiHa CTaTHYHA XOJIOIOBa KOHCEPBAIIis
3aJIMIIAETHCS HAUTIOMYIISIPHIIIIAM METOIOM, OCKITBKI
HHUpKa Ma€ JO0BOJII TpUBAIUH Oe3meunuil yac imemii.
3 moyaTkoM BiffHM TOYaNM BUHHUKATH CHUTYyallii, KOJIU
0e3 BUKOPUCTAHHS aBiallii yac imemii HUpKH Mir cTa-
HOBUTH Oinbiie 24 roauH. B 1ii cutyanii eAuHUM J10-
CTYITHUM METOJIOM IPOTEKIlii OpraHy BiJ KPUTHYHOI
inemii Oyito 3anpoBakenns ['MI y HairoMmy 3aknai.
Ha >xanb, inpopmarnii npo Oe3neunuii yac imemii 3 BU-
kopuctanasM ['MII e obmans. ®ipma ExVivo, nep-
(by3iiHIMY amapaTaMy SIKOi KOPUCTY€EThCS HAII IICHTP
TpaHCIUIaHTAIli1, 3asBIISIE PO OE3MEeYHICTh BUKOHAHHS
MamuHHEOI mepdy3ii 10 24 roguH. Y 3B’S3Ky 13 UM Te-
OPETUYHO BTPAYAETHCS CEHC 11 BAKOPHCTAHHS 3 METOIO
IpoQiTaKTUKU KPUTHUHOI imIemii.

[ixaBuM € perpocnexktuBHuA orsin Adani G.L. et
al. JIoCHiTHUKU TOPIBHIOBAIM TPYIy, Jié BUKOHYBa-
JIach TPAHCIUIAHTALlIS HUPKH B YPIEHTHOMY MOPSIKY
TICIIST TPATUITIHOT CTATHYHOTO XOJI0I0BOTO 30epiraH-
Hs, Ta TPyIy, A€ OIepamiiiHe BTPy4YaHHS BHKOHYBa-

JIOCh B IJIAHOBOMY TMOPSAKY, ajle BUKOPHCTOBYBAaCh
OKCUT'CHOBaHA TilOTEpPMiYHA MaIIuHHA TepQy3is.
Meniana yacy imemii ckinanana 11 ronuH 25 XBUIHH
Ta 29 roauH 57 XBUWIMH Y IIUX Tpynax BignosigHo. He
OyJ0 BUSBIICHO BiIMIHHOCTEH M)XK TPyIIaMH CTOCOBHO
YacTOTH PO3BUTKY BIITEPMIHOBaHOT (DYHKIII{, ITiCIIsI0-
nepauiiHuX yCKJaJHeHb, eMi30/iB TOCTPOro BiATOp-
THEHHS, a piBHI KpeaTHHIHy depe3 1 pik crmocrtepe-
JKeHHs OyJv criBcTaBHI Mk rpynamu [4]. Lle Bkasye
Ha I'MII sik Ha mOTeHUIHHO eEeKTUBHUIA THCTPYMEHT
JUTSL PO3IIUPEHHS JIOTICTUYHUX MOXKITUBOCTEH LIEHTPY
TpaHCIUIaHTaIlii, 0COOJIMBO B yMOBaX BOEHHOTO CTaHY.
Ane TyMKH 3 IbOTO MHUTaHHS HeonHo3HauHi. J Kox
et al. B MPOCIIEKTUBHOMY pPaHJIOMi30BaHOMY KOHTPO-
JLOBaHOMY JjociikeHHi Machine Preservation Trial
MOPIBHIOBAJIM TPYIIM CTaTMYHOI XOJIOI0BOi KOHCEepBa-
1ii Ta rimoTepmivyHoi MamuHHOI nepdy3ii. TpaHncruaH-
TaTH PaHJOMi3yBaJId TAKUM YHHOM, IO B KOXKHOTO J10-
HOpa OJIHA HUpKa 30epiranach B KJIACHYHUX YMOBaX, a
KOHTpanaTepajbHa B YMOBAX TiMOTEPMIYHOI MAallWH-
HOT epdy3ii. 3riiHO 3 pe3yJabTaTaMH IbOTO JIOCIII-
JKEHHS 3HIDKEHHS 4acTOTH BiATEPMIHOBAHOI (yHK-
1ii HalfyacTinie crocTepiranach B IPyIi MAIi€HTIB 3
4acoM XOJIOJIOBOI imemii MeHme 10 romuH, y rpymi
Ounbie 20 roAvH 115 TeHICHIis 30epiraiach, MPoTe He
Oyna Takol0 3HA4yHIO0. JlOCTiTHUKM TMPHITYCKAIOTh,
o 1pu 30iabIeHHi yacy imemii ['MIT Mmoxe He sutie
HE MaTH MepeBar, a i HaBiTh OyTH HIKIJTUBOO. Y MijI-
CYMKy aBTOpHU He 3anepeuytors nepesaru I'MII mpu
KOPOTKOMY Hacy iIIeMii, IpoTe B rpyIax 3 TPUBAIUM
4acoM iieMii iCHyIOTh CYMHIBH LIOAO ii AOIIBHOCTI
Ta 0e3MeYHOCTI. [5]

ornmnc BMNAAKY

LlenTpoM TpaHCIIAaHT-KOOPAMHALT OyIo TOBi-
JOMJICHO TIPO PO3ITOIII TPAHCIUIAHTATY HUPKH HAIIo-
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My LEHTPY TpaHcIDIaHTamii. JloropoM OyB 54-pidHuit
YOJIOBIK, MPUYMHOIO CMEPTi MO3KY SIKOTO CTaB BHY-
TPIITHLOMO3KOBUH KPOBOBWIMB. [laIieHT 3HaXOAMBCS
Ha CTAlliOHAPHOMY JIKYBaHHI B OJHOMY i3 3aKJajiB
OXOpOHH 3710poB’st MicTa Opeca, Je Oyao AiarHoCTO-
BaHO CMEpPTh MO3KY Ta OTPHUMAaHO 3TOIY POAWHH Ha
MPOBEACHHS 3a00py OpraHiB Al TpaHCIUIaHTALl.
OpieHTOBHUH Yac J0131y ckiaaae Onu3bko 11 roauH.
3 MOMEHTY MOBiIOMIICHHS OyJIO BiAIIPaBICHO TpPaHC-
MOPT 3 METOK0 OTPHMAHHS 3pa3KiB KPOBI LI IPOBE-
JICHHS TECTiB Ha CyMICHICTb Ta Opurany xipypris. B
MpoIieci KOHIUITIOHYBaHHS JIOHOP CTaB HeCTadillb-
HUM, OYyJI0O TPUIHATO PINICHHS IPO IPOBEACHHS 3a-
0opy opraHiB B HEBiAKJIaJAHOMY HOPSAKY. B meit uac
MIEePITUiT aBTOMOOUIB 31 3pa3KkaMH KPOBI JIMIIE BUiXaB
3 Onecu Ta OyB Ha 3BOPOTHOMY IIIIXY 10 JIbBOBa, a
Opuraja XipypriB 3Haxoauacs Ha mija’i3ai 1o Ogecu.
3BaXkarOuM Ha CUTYAIIF0 OyJI0 IPUHHATO PIIICHHS PO
3aCTOCYBaHHS TilIOTEPMIYHOI MAIIMHHOI Hepdy3ii,
OCKIIBKHM PO3PaxXyHKOBUH 4ac immemii ckiamaB Onu3b-
ko 106u. Opras Oyio repenano Opurai 3a00py yepes
3 romuHM Tichs BHIYYeHHS. KOpHCTYIOUMCh MOXKITH-
BOCTSIMA BUKOPHCTaHHS CIICI[iaIbHUX CUTHAJTIB Ha
TPAHCIIOPTi Yac MOi3Ay BAAIOCH CKOPOTHTH 110 9 TO-
nuH. Ha MOMEHT TOCTaBKU OpraHy IO IICHTPY TpaHC-
IUTaHTAIl Yac XOJIOAOBOI imeMii ckiagaB 12 TOauH.
3a pe3ysibTaraMu TECTiB Ha CyMICHICTh Ta PO3MOILTY
€JIICT Oyno Bukimkano perumieHTa. [lamieHT, Bikom
43 poxwu, CTpaklaB Ha XPOHIUHHH IIIOMepynoHed-
puT 3 muTHHCTBA, y 2006 porli XpoHiuHa XBOopoOa
HUPOK IporpecyBaja J0 TepMiHAIBHOI cTail — Oyino
PO3MOYaTO HUPKOBO-3aMICHY TEpailo MIISIXOM IIe-
puToHianeHOTO miamidy. Y 2010 pori mamienty Oyio
BHKOHAHO TPAHCIUIAHTAIIIFO HUPKH BiJl TOHOPA-TPYTIa.
TpaHncmaHnTOBaHa HUpPKA BTpaTHia CBOIO (DYHKIIiO
y 3B’SI3Ky 3 XPOHIYHOK JUC(HYHKINE TpaHCIUIAHTA-
Ty y 2021 poui. IToBropHO Oyno po3modaTo HHUPKO-
BO-3aMiCHY TEpAaIiio IIJITXOM XPOHIYHOTO aMOyaTop-
HOTO TeMoJliai3y — 10 4 TOIWHHU TPUYi Ha THXKJICHb.
Yac ouikyBaHHS Ha TPAHCIUIAHTAIIIO CKJIaB 2 POKH.
[NamienT mpubyB B LEHTP TPAHCIUIAHTAII], KOIH 3a-
raJibHUi 4yac imeMii ctraHoBuB 18 rogud. ITicisa HeoO-
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X1THOTO 00’ €My MiZATOTOBKY MAIIEHTY OYJI0 BUKOHAHO
TeTepOTOMIYHY TPAaHCIUTAHTALiI0 HUPKH B JIiBY KJIy0O-
By AunstHKy. Omepartist BifOynack 0e3 TeXHIYHUX 0CO-
OuBOCTEN. 3arajabHUK 4ac imeMii cKiiaB 23 roguHu
25 xBunuH. Yac cTaTUYHOTO XOJIOZOBOTO 30epiraHHs
ckiaB 12 ronuH, yac MammHHOI iepdy3ii 11 roqun 25
XBIWIMH. BapTo BigMiTUTH, IO Ofpa3y IICIs perep-
(y3ii Oyio BigmiueHO BUAiNEHHS cedi. TpaHcruiaHTar
HaOyB PIBHOMIPHOTO POXXEBOTO 3a0apBIlICHHS, HOTO
Typrop OyB 3a/I0BUIbHUM, JKOIHHUX O3HAK, SIKI Xapak-
TepHi Ui pernepdysil TpaHCIIAHTATy 3 BEJIUKUM Ya-
coM imreMii BUsIBIIEHO He Oyno. besmocepenHii rmic-
nsonepauidHuil nepion mnepediraB 0e3 YCKIIaJHEHb.
JuHaMmika TOKpalieHHS Ja0opaTOpHUX MOKa3HHUKIB
Oya 3an0BinbpHOIO (Tabmuis 2). Ha 9 noOy narienra
B 33JI0OBUTBHOMY CTaHi OyJI0 BHITUCAHO 3i CTaIllOHApY.
Hamu Oymo mpopaxoBaHO BapTiCTh I[bOTO BHUIAIKY.
Burparn Ha BUKOHAHHS Ii€l TPaHCIUIAHTAIT CKJIAH
857 Tuc. rpuBeHs, 1O, 3BaKaroun Ha Tapud y 801
TUC. TPUBEHb 32 BUKOHAHHS TPAHCIUIAHTAIlll HUPKH,
3poOMIIO TIeH MPOJIKOBAaHWA BHITAJ0K HEPEHTa0EIhb-
HuM. CIij 3a3HaUUTH, IO JaHUK KIIHIYHANA BUTIAIOK
€ TEPIINM 3aCTOCYBAaHHSAM TiNOTEPMIUHOI MaIlIMHHOL
niepdy3ii Ipu TpaHCIUIaHTAIlil HUPKK B YKpaiHi.
OoroBopennst. ['imorepMiuHa MamHHA TepQy3is
€ Oe3mevyHuM i eEeKTUBHUM iHCTpyMEHTOM B cepi
TpaHCIDIaHTallli HUPKU. [IpoTe BUKOPUCTAHHS IIHOTO
METOAY Ul BUPILIEHHSA JIOTICTUYHUX TpolieM mo-
Tpebye YiTKOro pO3yMiHHS Ta BU3HAYCHHS OE3TEeYHO-
ro yacy imemii. Ha »aJb, TOCHipKeHb, i 9ac SKUX
BHBYAIOTH PE3yJIBTaTH TPAHCIUIAHTAIH TpPU TpHBa-
JIOCTI imemii, sika nepeBuirye 24 ronuHu, oomanb. Of-
HI€I0 3 IPUYHH HEJIOCTaTHHOTO BUKOprcTaHHss HMP B
VYkpaiHi € BUCOKA BapTiCTh BUTPATHUX MAaTEPiaiB IS
armapatiB MalIMHHOI epdy3ii Ta BiJHOCHA JCIIEBU3HA
MEIMKAMEHTO3HOTO 3a0€3IeUCHHS HUPKOBO-3aMiCHOT
Teparii, OIIaTH mpali MeIUYHOro mepconany. Ha
HAallly TyMKy, BapiaHTaMH BUPIMICHHS Ii€l mpoOnemu
MOXYTh OyTH HACTYIHI 3axoid. B mepiry gepry 1e
BkitoueHHs1 ' MI1 B mporpaMy MeIUYHHUX rapaHTiid Ta
BIJIMOBIIHY KOMIIEHCAIlil0 KOIITIB. [HIIUM BapiaHTOM
3JICIICBIICHHS I1i€] TEXHOIOTIl MOXe OyTH BUKOHAHHS

Tabnuuga 2. [JuHamika pesynsraTiB nadbopaTopHNX AOCHIIKEHb 3a Yac nepebyBaHHA B cTalioHapi.

Pisen, PiBeHb ceuoBMHU PiBenb kaJiio Pospaxynkosa
Hicasionepauiiina no6a KpeaTHHiHY e (MMoaTLLT) HIK®
(MKMOJIB/JT) (CKD-EPI)
1 325 15,2 3,9 20
2 292 14,2 3,9 23
3 269 13,5 3,9 25
4 235 13,1 3,6 30
5 200 12,1 3,2 36
6 208 12,2 4,2 34
7 161 11,5 4,6 47
8 200 11,5 4,9 36
9 189 10,7 4,8 39
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nep@y3ii TBOX HUPOK Bifl IOCMEPTHOTO JJOHOPA OTHUM
arapaTtom. HBOFO MOKHA JOCATTHU HIJIAXOM BUITYYCHH
000X HUPOK en-blok Ta nmpoBeieHHS TpaHCAOPTAIBHOT
nepys3ii.

Crij 3a3HaYUTH, 110 TOBHUN KIIIHIYHAHN MOTEHIIAIT
PI3HUX cTpaTeriii MammHHOT Iep(y3il B IIIOMY IIIe He
peani3oBaHUil.
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TPAHCKPAHIAJIbHA COHOIPA®IA
B MEHE)KMEHTI NALLIEHTIB
3 YEPENMHO-MO3KOBOK TPABMOIO:
ornag MOXXJIMBOCTEN TA KNIHIYHOIO
3ACTOCYBAHHHA

T KHIT «KniBcbka Micbka KiiHivHa NikapHA Nel7»
2 HavujoHanbHWn MeauyHui yHisepeuTeT iMeHi O.0. boromonbLs, Knis

YepenHo-mo3koBa Tpasma (HMT) € ogHieto 3 MPOoBIAHMX MPUHH CMEPTHOCTI Ta iHBaniamaaLyii B yCbOMy CBITi. MeToro Lijel ny-
onikawji € ornsAg, nirepatypy 3 METOK BU3HAYEHHS poni TpaHCKpaHianbHol coHorpadii (TKC) B MeHempKMeHTi mavieHTis 3 YMT.
A TakoXX M XO4EMO MOGIUTUCA BNaCHNM AOCBIAOM BUKOPUCTAHHSA LiET METOANKM Y BUMNAAI KNIHIYHOMO BUMaAKY.

TKC € nepcnexkTVBHIM METOAOM A1 AJarHOCTVIKM NauieHTiB i3 YMT, skuin 4O3BONSE BU3HAYATY SMILLIEHHSA CEPEANHHNX CTPYK-
TYP FOfIOBHOMO MO3KY, BUSBATY BHYTPRILLIHBOMO3KOBI reMaToMI Ta 3[iCHIOBaTV AnHaMidHe criocTepexkeHHs. Cepen OCHOBHX
nepesar TKC — Linogobosa AOCTYMHICTb, HEIHBA3MBHICTb Ta BiIHOCHO HM3bKa BapTiCTb. Lle MeTon Moxke 3abe3neyqnT WBna-
KN HEMPOBACKYNSPHWIA MOHITOPVHI MaLeHTIB, ON1s AKX TPaHCMOPTYBaHHA A0 KOMM toTepHOi ToMorpadii (KT) Hece puramku.
B ymoBax obmexxeHrx pecypcis TKC Moxe cTatyt eDEKTVBHOKO allsTEPHATVBOM 471 MOYaTKOBO! AIarHOCTVIKA 1 MOHITOPVIHTY.
OcHoBHI 0bMexxeHHst TKC BKMIO4Yar0Th 3anexHICTb Bif, KeanichikaLi onepaTopa Ta BiACyTHICTb afeKkBaTHOro BikHa Bidyanizaujl
B 5-20 % BuUMagKiB. Xo4a nonepeaHi OOCHIIKEHHST AEMOHCTPYHOTb BUCOKMIA piBeHb kopenadii Mk TKC Ta KT y BUSBNEHHI
3MILLIEHHST CEPEANHHIX CTPYKTYP, LIbOro MOKM HEOOCTATHBO OJ19 MPUHATTS KAHIMHUX pilleHb 6e3 MigTBEPMKEHHS AaHVX 3a
[OMOMOIOHO «30/10TOr0 CTaHaapTy» - KT.

Halu KniHibHWA BUNagoK AeMOHCTPYE, WO TKC € WBNOKMM i IPOCTUM METOAOM /153 BU3HAYEHHS! 3MILLIEHHST CEPEaNHHOT NiHil B
navjieHta 3 YMT.

Kntoyosi cnosa: HepenHo-Mo3koBa TpaBma, TpaHCKpaHianbHa coHorpadisd, BHYTRILLHbOYEPErHI reMaToMm, 3MILLIEHHST cepe-
OVHHOI NiHil, yNsTpasByk.

BCTYI yacy OuIs JIXKKa TaIfiedTa, o B 0ararbox BUMAIKaX

YepenHo-mo3koBa Tpasma (UMT) e ommiero 3  MA€ JIOMATKOBY LliHHiCTb.. YnLTpa3By£< TaKOXK 3a6es:
IPOBIHUX NPHYHH CMEPTHOCTI Ta iHBamigmsamii B [C9YE€ AMHAMIMHE JOCHILKCHHA HCUPOBACKYIAPHOL
yebomy cBiti [ 1]. MeToro wiei my6rikarii € orsiy stite-  CHCTEMH 03 HEOOXIAHOCTI 3aCTOCYBaHHs paiauii
patypu 3 METOI0 BHU3HAYCHHS POJIi TpaHCKpaHiampHoi 1M PH3MKY TPaHCIOPTYBaHHI U HPOBCACHHS
conorpadii (TKC) B MeHepkMenTi narientis 3 UMT,  Komm’toteproi tomorpadii (KT) [3]. B ymosax 00-
TakoK MOIIUPEHHS BIACHOIO JOCBIAY 3 BUKOpUCTag- ~ MCEKCHHX PECYpCIB, 1€ JOCTYIT /IO IHIOMX MCTOMIB
HS L€l METOAMKY Y BANVIA/AL KIIHIYHOTO BUIIAJIKY. Bizyaumizamii oomexenuii, TKC moxe OyTr 0cOOIUBO

KOpHCHOIO [2].
PE3YJIbTATU . ,
OCHOBU AHATOMII TPAHCKPAHIAJIbHOI

3aranpHi nmepeBarn TKC O6inst jdikka XBOPOro COHOIPA®Ii TA OTPMMAHHS

BKJIIOYAIOTh {i HeraiHy IiI0J000BY OCTYITHICTS, 30BPAXKEHHS
HEIHBa3WBHUI XapakTep Ta HHU3bKY BapTicTh [2, 13].
Kpim Toro, sik i BCi ynbTpa3ByKOBi METOIHMKH, 1€ iH- At orpumanus 300paents TKC pexomenyers-

CTPYMEHT, 110 HO3BOISE JiKApio MPOBOAMTH Oinpmie  CF TOYATH 3 POSMINICHHS TAIICHTA B MOJOKEHHI Jie-

Ans kopecnoHgeHuii: YEPHAEB CTEMNAH BOJIOAVIMNPOBKIY — acnipaHT kadefpwv aHecTesionorii Ta iHTeHcnBHol Tepanii
HMY imeHi O.0. boromorbls, nikap-aHecTesionor KHIM «KuiBcbka Micbka KhiHiYHa nikapHs No17»,
01133, Kuviig, npos. JlabopatopHuii, 14-20. e-mail: tstepch@gmail.com, mob. Ten.: 0678959380
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JKauW Ha CIHHI 3 HEBEIWKUAM ITiJHATTSIM TOJIOBHOTIO
kiang Jixka (30-45°) (puc. 1) [4]. Xoya icHYIOTBH
CTCIali30BaHl TPAaHCKPaHIabHI  JaTYMKH, MOXK-
Ha BUKOPUCTOBYBaTH (ha3oBuil maruuk Ha 1-5 MI'm.
BinpuricTs cydacHHX YIBTPa3sByKOBHX amapariB Ma-
o1p HamamtyBanas mig TKC, sike 3a 3aMOBUyBaH-
HSM PO3TAIlIOBYe€ MapKep IaTdWKa 3JliBa Ha eKpaHi
yIbTpa3ByKy. KopucTyBadi, Siki He MalOTh JOCTYIY A0
anapary 3 HanamrtyBaHHsIM TKC, MOXYyTb BUKOPHUCTO-
BYBaTH HaJIAIITYBAHHS LIS CEPIL, SIKE € TIPUHHATHOIO
aneTepHaruBoro. OHAK BUKOPUCTAHHS HaJIAIITyBaHb
JUIL ceplsl 3a 3aMOBUYBAaHHSIM PO3TAIIOBYE MapKep
JaT4rKa IpaBopyd Ha ekpaHi Y3 amapara, mo MOXe
CIPUYUHUTH IUTyTaHUHY MO0 OpieHTamii. ¥ Takux
BUMAIKaX PEKOMEHIOBAHO BPYYHY HAIAIITYBaTH aria-
par TaKuM YUHOM, 100 Mapkep OyB pO3TaIllOBaHUI 3
JiBOro OOKy eKpaHa, IOTPUMYIOYHCH PaJlioNOTi4HOT
konBeHIlii. [y komrekcHoi TKC MokHa BUKOPUCTO-
BYBaTH TPHU TPaHCKpaHiaJbHi BiKHA: TpaHCOPOITAJIbHE,
TpaHCTEMIIOpalibHE Ta TpaHcdopaminaibHe. OCKiib-
ku TKC 6ins Jri’kka XBOPOTO CTOCYEThCSI HacaMIIepesT
DI00aTbHUX 3MiH Y MO3KY, OOCTEIKCHHS MTOKIIAIAETHCS
Ha TPaHCTEMIIOpajbHEe BIKHO uYepe3 Horo HalildHICTh
Ta CIPHUATIUBE JIOTUIEPIBCbKE BUPIBHIOBAHHS 3 Cepell-
HBOIO MO3KOBOIO aptepiero (CMA) [4].

NMnoCNIAoOBHICTb OTPUMAHHA
30BPAXKEHHA:

1. PekoMeHIyeTbCS ~ TIOYMHATH  OOCTEXEHHS,
3HAHIIOBIIN TpaHCTEMIIOpAIbHE BIKHO (pHC.
1A) [4]. Mera nondrae B ToMy, 11100 IPOBECTH
VABTPA3BYKOBE JIOCIHIJDKEHHSI 4epe3 CKpOHe-
By KICTKy Ha PIiBHI HAWTOHINOI YaCTHHH 4e-
pena - nrepiona [2]. o6 3HaiiTh ue Mmicie,
PO3MICTITh JaTUYMK HA CKPOHEBIM KICTII Ha
PIiBHI OKa, TPOXH TOMEPEAY BiJl ByXa MaIli€HTA.
3 MapkepoM JaT4MKa, CHPSIMOBAHHUM BIIEPE]
(o oueit mamienta) (puc. 1A), BUKOPHCTOBYH-
T€ PyXH JATYHKOM, 10O CKaHyBaTH MPHICTITY
TKaHUHY MO3KY, IIOKH He OyayTb 17eHTU(IKO-
BaHI BIAMOBIIHI BHYTPIIIHBOUEPEIHI CTPYKTY-
pu (ommcani gani) [16]. L{i cTpyKTypH CityKaTh
OpIEHTUPAMH, BiJl SKUX MOXHA 3J[IHCHIOBATH
nojaIbIIi HanmamryBanHg. CTapToBa IMOWHA B
16 cM 3a3BHYaii € TOCTaTHHOIO [4].

2. Tlepuiolo BaXKIMBOIO CTPYKTYPOIO, SIKY CIiJ
imeHTH(DIKyBaTH, € caMa CKpPOHEBA KiCTKa, Ky
BUIHO SIK Y ONIDKHBOMY, TaK i B JAIBHHOMY
noni. IncunarepaabHy CKpOHEBY KICTKY 3a3BH-
yail BUIHO HA MIHONHI npubmmsHo 1 cM. Kon-
TpalarepajibHa CKpPOHEBa KiCTKa Ma€e OijbIil
BapialesbHy TNMMOMHY (3aJIe)KHO BiJ| IIWPUHU
yeperna MaIfienTa), ajgje 4acTo ii BUIHO Ha TJIH-
OouHi 14-16 cM. OOHIBI KiCTKH TIPOEKTYIOTHCS
SIK SICKpaBi, JIiH1IHI, riepexoreHHi CTPyKTYpH,
94acTO 3 HEBEIMKOIO KPUBU3HOIO (O1IBII THITIOBO

KIIHISHVIA BUMALOK

JUId TIMOOKOi, KOHTpajarepajbHOi CKpPOHEBOI
kictku) (puc. 1B) [4].

3. HactymHOIO CTPYKTYpOw, SIKy CIiJl 1JIeH-
TU(IKYBaTH, € CEpeAHid MO30K. 3a3BU4ail
MOXHA IMOOAYUTH MBI TiIMOEXOTECHHI CTPYKTY-
pu: OutatepasbHUN Tanamyc (MTapHUA OpraH)
Ta OlnaTepaibHi HIKKA MO3KY, SIKi HaraJayroTb
Mmetenuka abo cepue (puc. 1C). 3anexHo Bix
KyTa CKaHyBaHHS, 3a3BHYAil MOXKHA ITOOAIUTH
Tajamyc (Buuie) ab0 HKKUA MO3KY (HHXKYE).

4. Jlami mykaemMo TpeTiil NITyHOYOK — CEpeHs
CTPYKTYpa 3 TOHKOIO TiIOEXOTEHHOIO CMYTOIO
(o mpencrapisie nepeOpOCIiHANBHY PiANHY)
B MEXax TOHKHUX, TIMEPEXOTeHHUX CTIHOK (pHC.
1D). 3 oboMa CKpOHEBHMH KiCTKaMH y TOJi
30py, TPETiH MUTYHOYOK Ma€e OyTH BHIHO TOY-
HO B IIGHTPI MK IHMMH JBOMa CTPYKTypamu,
32 YMOBH BIJICYTHOCTI 3MIIIICHHS CEpPEeIUHHOI
niHil. Y OLIBIIOCTI NAL€HTIB 1€ BiANOBigae
muOuHi 6-8 cm. Ilicas imenTudikamii ckpo-
HEBUX KICTOK 1 TPETHOTO MUTYHOYKA OTEepaTop
MoOxke OyTH BIICBHCHUH y TOCSATHEHHI aJIcKBaT-
HOTO TPAHCTEMITOPaJIbHOTO BiKHA Ta HASIBHOCTI
OCHOBHHUX OpPIEHTHPIB JJIS TONAJBIIOTO JO-
cmmxenas TKC.

DAHI NITEPATYPU LLOAO BU3HAYEHHA
3MILLEHHSA CEPEQUHHOI NIIHIT MO3KY.
3A 0ONOMOIrotd TPAHCKPAHIAJIbHOI
COHOrPA®II

3mimeHHs cepenuuHoi Jinii Mo3ky (3CJI) — ue 3a-
TPO3JIMBHIA JIJISl )KUTTS CTaH, 10 BUMAarae TepMiHOBOL
JIarHOCTHKM Ta JiKyBaHHs. Y 1996 pori Seidel Ta iH.
[5] onmcanu mpocTuid coHorpadiuHuil MeTol BU3HA-
yeHHs HassBHOCTI 3CJI y marieHTiB 3 iMeMiuHUM iH-
CYJIFTOM: BiH BKIIOUaB BUMIPIOBaHHS JIBOCTOPOHHBOI
BiJICTaHI MiX yepernoM i TpeTiM nuryHoukoM. 3CJI
MOXXHA PO3paXyBaTH SIK PI3HUIIO MK JBOMa CTOPO-
Hamu, nogiteny Ha 2. 3CJI, Bu3HaueHe 3a JOMOMOTO0
conorpadii, 1o0pe kopetoe 3 ganumu KT i € panHiM
MPOTHOCTHYHUM TOKA3HUKOM Y TAIIIEHTIB 3 TOCTPUM
iHCynbTOM [6]. HetoiaBHO OyI10 MiATBEPIXKEHO T00pY
BIINOB1AHICTE MK oniHkoro 3CJI 3a nonomororo KT 1
coHorpadii y mamieHTiB HEHPOKPUTUYHOI JIOTIOMOTH
(koeimient xopensuii Ilipcona 0.65; p < 0.001) [7].
Binpricte gocnipkeHs ynbTpa3BykoBoi ouinku 3CJI
MIPOBOAMIINCH MPH IHCYIBTI Ta CYyNPATCHTOPIaIbHOMY
BHYTPIIITHBOMO3KOBOMY KPOBOBIJIHUBI [8]. Y 3MimaHii
MOMYJSILIT, Zie O1TbIIICTh CTAaHOBUIIM nanieHT 3 UMT,
OyJI0 BHSBICHO J00pY KOPENSII0 MK BHMIpIOBaH-
HsM 3CJI 3a ormomororo yieTpasByky ta KT Ha piBHI
TPEeThOro HITyHoukKa (area under the receiver operating
curve (AUC) ans 0.5 em 3mimenns 3a KT: 0.85, 95%
nosipunit iaTepBan (Cl): 0.73-0.94%) ta Ha piBHI
septum pellucidum (AUC pnst 0.5 cm 3MminieHHs 3a
KT: 0.86, 95% CI: 0.74-0.94%) [9]. byap-sixe 3Mi-
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Puc. 1. A-D. OcHosu aHatomii TKC Ta oTpuMaHHs 306paxkeHHs. A. TlodaTKoBe MONOXKEHHS AaTHMKa 419 TPaHCTEMMOPaSIbHOrO BikHa.
B. BusHa4eHHs posTallyBaHHst KOHTpanatepanbHoOi CKpoHeBOI KICTkM. C. BraHaveHHs posTallyBaHHSA cepeHboro Mo3ky. D. BusHa-

YeHHS1 po3TalllyBaHHA TPETLOrO LWyHOoYKa [4].

IICHHSI CEPEIMHHOT JIiHIT BBAXKAETHCS MATOIOTTUHUM,
ayie TIOTaHWH HEBPOJOTIYHHU PE3ylbTaT MOXKe OyTH
OB’ SI3aHUH 13 KIITHIYHO 3HAYYIIUM 3CYBOM CEpPEIHBOL
minii Ha 0,5 cM (MO3UTHBHE MPOTHOCTHYHE 3HAYCHHS
(III13) 78 % i3 HAsABHICTIO 3CyBY CEpEAHBOI JiHII [5,
17], na BinMminy Bix 14 % III13 6e3 HasBHOCTI 3CyBY
cepearHHOT JiHiT). Takox crocTepiraioch MojBiitHe
30UTBIIIEHHS] CMEPTHOCTI, TIOB’si3aHE 31 3MIIIEHHSIM Ce-
penuHHOiI niHii Oinbiie, Hixk Ha 1 cM (53 Ta 25 %) [18].

[MpunixkkoBa omiaka 3CJI Moxe OyTH KOPHUCHOIO
JUTS. BUSIBIICHHSI paHHIX [epeOpabHUX YCKJIATHEHb 1
noTpebu B mojanblIiil Bizyamizamii abo Helpoxipyp-
riuHoMy BTpy4aHHi. OfHaK Il pe3ynbTaTH CBiA4aTh
mipo Te, mo 3CJI, omiHeHMiA 3a JOITOMOTOI0 YIBTPA3BY-
Ky, HE CIIiJ] PO3IVISIaTH K «a0COJIFOTHEY» 3HAYCHHS, a
oinmbmre sik Tpern [10].

MpakTn4iHa YacTuHa BUSBJIEHHS 3MiLLEHHS

cepennHHOI NiHil BAKOPUCTOBYOUN

TpaHcKpaHianbHy coHorpadito

[Micast imeHTHdiKamii OCHOBHHUX CTPYKTYp Tep-
M 1 HAaHMPOCTIINM KITIHIYHAM 3aCTOCYBaHHSIM
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TKC € BusiBnenHs HasBHOCTI abo BijcytHocTi 3CJI
[5, 11]. Sk onrcaHo paHiie, TPETIH NUTYHOUOK TTOBH-
HEH PO3TAIIOBYBATHCS TOYHO TOCEPEANHI MK TBOMA
CKPOHEBUMH KicTKaMu (puc. 2). SIkmio 1e He Tak, To
CepeIMHHA JIiHIs 3MIIIeHa, 32 YMOBH, 1110 BUMIPIOBaH-
HSI IPOBEZICHI TOYHO.

3CJI Mo)kHa BUSBUTH 3a JOIIOMOI'OI0 HAacTyIHOI
METOIMKH:

* IlouHiTh 3 PO3MIIIEHHS AAaTUYUKA Y TPAHCTEM-
MOpaJbHOMY BiKHI, SIK OITMCAHO BUIIIE.

* Imentudikyiite CKpOHEBI KICTKM Ta TpETid
[OUTYHOYOK, @ ITOTIM HaJAIITYHTE KyT CKaHy-
BaHHS TaKHUM YHHOM, 100 iICHIIaTepaibHa Ta
KOHTpaJlaTepaJibHa CKPOHEBI1 KICTKH Oynu Ta-
paJIeNbHO OTHA ONHIH.

* BumipsiiTe BigcTaHe Bix imcmIaTepaIbHOL
CKPOHEBOI KiCTKH /10 CTIHKH TPETHOTO IITyHOU-
ka (Bijgctanb A) (puc. 2) i HOPIBHIOETHCA 3 Ta-
KHM JK€ BHMIPIOBAaHHSIM Ha KOHTpJaTepasbHIN
ctopoHi (Biactanp b). J{na pospaxynky 3CJI
BHUKOPHUCTOBYEThCS HACTynHe piBHsAHHS: 3CJI =
(Bincranb A — Bincranb b)/2 [4].
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Puc. 2. Metoanka BUSBNEHHST 3MILLIEHHS CepearHHOI NiHii 3a gonomoroto TKC [Haw gocsial. BumiptoBaHHS BiaCTaHi Bif,
incunarepanbHOI CKPOHEBOI KICTKI A0 TPETBOMO LLUTyHOYKa 3 OOHOro 60Ky (6,68 CM) i Bif KOHTpRaTepanbHOI CKPOHEBO!
KICTKW 00 TPETBLOMO LUAYHO4KA 3 iHLIOro 6oKky (6.71 cm). INigpaxyHoK 3a hopMynoro: 3MILLIEHHST CEPeaMHHOI NiHiT
cTaHoBUTb -0.015 cMm, WO € MeHLMM Hix 0.5 cMm.

Puc. 3. BryTpiluHbo4epenHi rematomu Ha TKC Ta ix mopiBHaHHS 3 KT ronosHoro Mo3ky [12]. BepxHsa naHens: BHyTpiluHBOMO3KOBa
rematoma. A. TpaHCcKpaHianbHa coHorpadid, npasuii TpaHCTEMNOPaNbHUA B HA PIBHI LLTYHOYKIB; MokasaHa niBobidHa rematoma
(v, Bi4HMI LWNyHOYOK). B. KT ronoBHOMO MO3KY, LLIO AEMOHCTPYE TanamidHy remMaTomy 3isa (HOpHi CTPINKN) (v, Bi4Hi LLTYHO4KN).
HwkHs nanenb: MNo3amo3kosa rematoma. C. JliBuii TpaHCcTEMNOPanbHUN BUA HA PIBHI MPOMDKHOIO MO3KY; NokasaHa npaBobidHa
eKkcTpagypanbHa rematoma (6ini cTpinku). D. KT ronoBHOro Mo3ky, Lo NiATBEPKYE eKCTpadypaibHy remaToMy (YOpHI CTPINKM).
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SIkmo 3HadenHss 3CJI mo3uTuBHE, BiACTaHb A
Ounbla 3a BificTaHb B, 1 cepeauHHA JIiHIA 3MillleHA
BiJl CTOpOHH, 1e Oyno BUMIpSHO BincTane A. SIkmo
3HaueHHs1 3CJI HeraTuBHE, 3MIIIEHHS BiJJOyBA€THCS B
nporunexxHoMy Hanpsmky. Hynbose 3nauenns 3CJI €
HOpPMAJIHUM 1 BKa3y€ Ha BIJICYTHICTb 3MIIICHHS [4].

Yn € obMeXXeHHS B L€ METOAUKIN?

Oo6MexeHHs st po3paxyHKiB 3CJI, siKi CTOCYIOTh-
csa Bcix texHik TKC 3aramom, BKIIIOYalOTh TOBCTIIII
KICTKH Yeperna, SKi CIPUIHHAIOTH O1TbIIIe MOTTHHAHHS
YABTPa3BYKy KicTkoro. [Ipubmmsno B 5 % - 20 % ma-
LIEHTIB MOXKYTh BUHUKHYTHU TPYIHOILI 3 OTPUMAHHIM
YITKUX 300paXKeHb, 110 PU3BOIUTH 10 HEMOMIJIUBOCTI
inTeprperaiii 300paxens TKC, poOissun 10 TEXHIKY
HEMOXKITUBOIO, OCKiNbku BuMiptoBaHHs 3CJI cuiibHO
3aIe)KaTh BiJI 3HAXO/HKCHHS BiAMOBIIHOTO TPAHCTEM-
ropajibHOTO BikHa [14, 15]. Lleit MeTon OBUHEH pO3-
IISIaTHCA SIK TIIOTe30y TBOPIOKOY M, 1 ioro pesynbTa-
TH TOBHMHHI OyTH MiATBEpAXKCHI IHIIMMH METOJaMH,
3a3euyail KT, nmepen BHECEHHSIM 3MiH J0 TUIAHIB JIKY-
BaHHA [4].

PAIN, ANAESTIIHESIA &INTENSIVE GARE Nad: 2024

Y1 € MOXNNBNM BUSABNIEHHS
BHYTPILWHbOYEPENHNX FrEMaTOM 3a
OOMOMOrro TpaHcKpaHianbHoi coHorpadii?

*  BHyTpilIHBOYEpEHI FeMaTOMH Bi3yali3yOTh-
Cs1 Y BUIUISIL TIMEPEXOTCHHUX CTPYKTYP MPOTS-
TOM TIEpIINX I’ SITH JIHIB. 3T0JIOM BOHH CTalOTh
TIIT0eXOTeHHUMH, 3 HABKOJIHIITHIM TilIepeXOreH-
HUM opeoJiom [12].

* [inmepexoreHHi ypakeHHS Ha YIBTPa3BYKy MO-
KYTh TaKOXX OyTH BHUKIIMKaHI apTepiOBEHO3HHU-
MU Maib(hopMalisMu a0o MyXJIMHAMHU, TOMY
JUIS TATBEP/DKCHHS HASBHOCTI KPOBOBHJIUBY
HeoOxiaHo npoBectn KT-o0ctexenns [12].

e TemaroMu MOXYTh OyTH BHIUMHMH, SKIIO
BOHU 3HAXOISITHCS B MEKAX TPAHCTEMIIOPAIIb-
HOTO BiKHa (HampWKiIaj, CyOmypajibHa Tema-
ToMa ab0 BHYTPIITHHOMO3KOBHI KPOBOBHJIHB)
[12].

Yu moxkHa BukopuctosysaTtu TKC gns
BiCTEXEHHs1 06’eMy remaTtomun? (Puc. 4)

" Dist 4.26 cm
Dist 2.95 cm

" Dist 3.47 cm

Puc. 4. BumiptoBaHHs 06'eMy rematomum 3a gornomoroto TKC [11]. BepxHs naHenb: A, B. TpaHcTemnopalbHa akcianbHa
NAoLLMHa ckaHyBaHHS. HiokHs naHens: C, D. TpaHcTeMnopalbHa nonepeyHa nioLmHa ckaHyBaHHs. [icns oTprumanHs
nepenHbo-3aaHix (AP), nonepeyrmx (T) giameTpis Ta BucoTu (H) (Y cMm) 3acTocoByeTbes chopmyna (A x B x C)2 ons
ob4mncneHHs 06’emy remaTomMu (y LpoMy Bunagky, 21,8 cMm). S, BepxHilt; C, kayganbHUin
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Haw KniHiYHU BUNagoK BUKOPUCTaHHA
TKC y BusineHHi 3CJ1 B nauieHTa 3 TSXXKOIO
YMT.

[Mamient K., 48 pokis, mimoxia, morpanus B JITTI

3a y4acTi JIETKOBO1 aBTiBKH.
PesynpraTe nepBUHHOTO OTIISIY:
* Airways: npoxiaHi camocTiiiHe auxanus, SpO2
=98%
» Breathing: nquxaHHs KIiHIYHO afeKBaTHE, PyX
IPYIHOT KIIITKA CHMETPUYHHHA 3 000X OOKIB,
AyCKYJIFTaTUBHO — BE3UKYIISIPHE, CAMETPHYHE 3
000x OOKIB
¢ Circulation: remoguHamMiuHO cTa0inpHuM, AT =
140/80 mm.pr.cT., HCC = 81, puTM CHHYCOBHH,
peryasipHuit
* Disability: 10 6aniB 3a mkanoro kom [1aszro (E2
V3 M5)
e Exposure: remmnieparypa 36.4°C
[Ticiast BTOpUHHOTO OIVISILY Ta Pe3ynbTaTiB Jojar-
KOBHX METO/IB OOCTE)KCHHS BCTAHOBJICHO JiarHO3:
3akpuTa YepernHo-Mo3KoBa TpaBMma. 3a0iii TOJIOBHOTO
MO3Ky. ['ocTpa cyOmypanpHa reMaroMa. BHyTpimabO-
MO3KOBUI KpOBOBWIWB. KoMrpeciiHO-1ucIoKallii-
HUH cuHApOM. TpaBMaTHUHUWI cyOapaxHOITATbLHUHA
kpoBoBWIMB. [lepenom kmroumii crpasa. [lepenom
TOMIJIKOBO-CTYITHEBOTO CyIiIo0a 3JIiBa.

Byno npuitHsTO pilIeHHs 100 BUKOHAHHS OIepa-
TUBHOTO BTpydaHHs. [lepen onepaTMBHUM BTpydYaH- ) :
uam My Bumipsmi 3CJ1 3a noomororo TKC (puc. 5, 6).  Puc. 5. Bumiptosars 3CJ1 3a gonomororo TKC [Haww gocsi).

™M

Puc. 6. BusiBneHHs 3MmilLieHHst cepeanHHOI niHil 3a gonomoroto TKC B mauieHTa 3 kniHidHoro Bunaaky [Haw pocsigl. 3CJ1 cknagae 0.92
CM, WO € BinbLue Hixx 0.5 cm.
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Puc. 7. BusiBneHHs 3MilLieHHst cepednHHol niHii 3a gonomoroto KT B mauieHTa 3 kiniHiHoro Bunaaky. 3CJ1 cknagae 1.1 cm.

IIpyn BUMIpIOBaHHI 3a JOMOMOTON  MpaHc-
kpanianvnoi conozpagii, 3CJI cranosuino 0,92 cm
(puc. 6), pu BuMiproBanHi 3a goromoroto KT — 1.1 cm
(puc. 7). 3mimenns cepeaunHoi diHii Ha 0.5 cm abo
Oinbuie € 3HAYHNUM 1 € TIOKA3aHHSAM JUIS Xipypri4HOTO
BTPYYaHHs MPH HAsBHOCTI BHYTPIIIHHOUCPEITHOI Te-
matomu [12].

OUCKYCIS

TKC moxxe OyTH KOPUCHHUM iHCTPYMEHTOM y Me-
"emkMedTi namientis 3 YMT. 3a JOIIOMOro 1bOro
METOIYy MO)KHA BU3HAYATH 3MIIICHHS CEPEAUHHHUX
CTPYKTYp TOJOBHOTO MO3KYy, HAasBHICTh BHYTpIl-
HBOMO3KOBHX TEMaTOM Ta TIPOBOAWTH THHAMIUHE
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cnocrepexenna. Cepex mepeBar JAiarHOCTUYHOTO
METOJly MOKHA BIJIMITHTH I[1JIOIOOOBY JOCTYITHICTb,
MOXKJTBICTh TIOBTOPIOBATH B KOPOTKI MPOMI>KKHU Yacy,
HEIHBa3MBHUM XapakTep Ta HU3bKy BapTicTs. TKC no-
3BOJISIE IMHAMIYHO OI[IHIOBATH HEHPOBACKYJISPHY CH-
CTeMy B IALlI€HTIB 3 BUCOKHM PH3HKOM IIPU TPAHCIIOP-
TyBaHHA 1 BukoHaHHS KT. B ymoBax oOMexeHHX
pecypciB, TKC moxe OyTH eeKTHBHUM I1HCTPYyMEH-
TOM JUTSI IBUKOI JIarHOCTUKA 1 MOHITOPUHTY CTaHy
TOJIOBHOTO MO3KY.

Cepen 0OMeXeHb [IbOTO METOJ]a MOXKHA BIJIMITH-
TH Te, 10 BiH, SIK 1 Bcl cOHOTrpadiuHi OOCTEKEHHs, €
OTIEPATOP3AJTICKHNUM, a TAKOXK MpUOIM3HO B 5 - 20 %
MAIiEHTIB HEMOXKIIUBO OTPUMATH aJICKBaTHE BIKHO
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Bisyamizamii. Xodya B JiTepaTypi HasBHI JaHi OO
Bucokoi kopemsnii Mix pesynsratamu TKC ta KT y
BH3HAYCHHI 3MIIICHHS CEPEIUHHHUX CTPYKTYp TOJIOB-
HOTO MO3KY, Ha JaHUH MOMEHT HEIOCTATHHO NAHUX,
mo6 crBepmxkyBath, o TKC moxe BUKOpUCTOBYBa-
TUCSI B IPUUAHATTI PillIeHb, MO0 TAKTUKHU JIIKYBaHHS
nanienTiB 3 YMT 1 mae OyTu miaTBepaKeHa «30JI0THM
crangaptom» - KT.

B 11i#f cTaTTi MU BipHIIMIN HE PO3IVISIIATH ITUTAHHS
BUKOPHCTAHHS TPAaHCKPaHiaJIbHOTO JOIUIEpa y BH3HA-
YCHHI MIiJBHUIICHOTO BHYTPIIIHBOUYEPEHMHOTO THCKY
(BUT), ockinbku B HAMI# MPaKTUYHIN TiSUTBHOCTI MH
HE Ma€EMO MOXJIMBOCTI MOPIBHATH PE3YJIBTaTH LBOTO
JOCITKEHHS 3 «30JI0TUM CTaHJAPTOMY - IHBa3UBHUM
BuMiproBaHHsM BUT.

Ham kiiHiYHUE BHUIMAJIOK JIEMOHCTPYE, M0 BUKO-
HauHsi TKC 3 metoro Buznauenust 3CJI € mocraTtHbo
MIPOCTOIO Ta IIBHIKOI0 METOAMKOIO, alle B HAC I He-
JOCTaTHBO JaHUX, 100 CTBEPIXKYBATH PO KOPEILAIIII0
TKC 3 KT y BusiBIeHHi BHYTPIITHBOMO3KOBHX IeMa-
toM Ta 3CJI B namientis 3 UMT.

BUCHOBKW

TKC ™moxe OyTH KOPHUCHMM HEIHBAa3WBHUM Me-
TOJOM JJISi AMHAMIYHOTO MOHITOPUHTY MAIi€HTIB i3
UMT. 3aBasiki JOCTYIHOCTI, HHU3BKiA BapTOCTI Ta
MOXKITHBOCTI TIOBTOpIOBaHUX oOcTeskenb, TKC mo3Bo-
JISi€ OTIEPaTUBHO OIIHIOBATH CTaH TOJOBHOTO MO3KY,
30KpeMa 3MIleHHs] CEepeIMHHUX CTPYKTYp Ta Ha-
SIBHICTB TeMaToM. OIHaK METOJ 3aJUIIAETHCS 3aJIeK-
HUM Bij kBajidikamii onepaTopa Ta He 3aBK/IU rapaH-
Ty€e aJICKBaTHY Bizyamizaliito. Xo4a € monepeaHi naHi
mpo kopessnito 3 KT, s npuiHATTS KIHIYHUX pi-
menb TKC Hapasi He MOXKe 3aMiIHUTH «30JI0TUI CTaH-
JapT» — KOMII ' I0TepHY ToMorpadito.

diHarcyBaHHs / Funding

Hemae pkepena iHaHcysaHHs / There is no funding source.

KoHdnikT iHTepecis / Conflicts of interest

Yci aBTOpW NOBIAOMAAIOTL MPO BIACYTHICTE KOHMAIKTY iHTepecis /

All authors  report no conflict of interest

ETnyHe cxsanerHs / Ethical approval

Lle nocnimpkeHHs 6yno NpoBeAeHO BIAMOBIAHO [0 lenbCiHCbKOI Aeknapallji Ta 3a-
TBEPPKEHO MICLIEBUM KOMITETOM 3 €TUKIN AOCTIKEHD /

This study was conducted in accordance with the Declaration of Helsinki and was
approved by the local research ethics committee.

Hapinwna no pepakuii / Received: 08.08.2024

[Micna poonpauyosarHst / Revised: 20.08.2024

MpwiaHaTo fo Apyky / Accepted: 28.11.2024

Ony6nikoBaHo oHnarH /Published online: 30.12.2024

10.

11.

12.

13.

14.

15.

16.

18.

CMUCOK NITEPATYPU

Esterov D, Bellamkonda E, Mandrekar J, Ransom JE, Brown AW.
Cause of Death after Traumatic Brain Injury: A Population-Based
Health Record Review Analysis Referenced for Nonhead Trauma.
Neuroepidemiology. 2021;55(3):180-187. doi: 10.1159/000514807.
Lau VI, Arntfield RT. Point-of-care transcranial Doppler by intensivists.
Crit Ultrasound J. 2017 Oct 13;9(1):21. doi: 10.1186/s13089-017-
0077-9.

Kaups KL, Davis JW, Parks SN. Routinely repeated computed
tomography after blunt head trauma: does it benefit patients? J
Trauma. 2004 Mar;56(3):475-80; discussion 480-1. doi: 10.1097/01.
ta.0000114304.56006.d4.

Lau VI, Jaidka A, Wiskar K, Packer N, Tang JE, Koenig S, Millington
SJ, Arntfield RT. Better With Ultrasound: Transcranial Doppler. Chest.
2020 Jan; 157(1):142-150. doi: 10.1016/j.chest.2019.08.2204.

Seidel G, Gerriets T, Kaps M, Missler U. Dislocation of the third
ventricle due to space-occupying stroke evaluated by transcranial
duplex sonography. J Neuroimaging. 1996 Oct;6(4):227-30. doi:
10.1111/jon199664227.

Gerriets T, Stolz E, Konig S, Babacan S, Fiss 1, Jauss M, Kaps M.
Sonographic monitoring of midline shift in space-occupying stroke:
an early outcome predictor. Stroke. 2001 Feb;32(2):442-7. doi:
10.1161/01.5tr.32.2.442.

Motuel J, Biette I, Srairi M, Mrozek S, Kurrek MM, Chaynes P, Cognard
C, Fourcade O, Geeraerts T. Assessment of brain midline shift using
sonography in neurosurgical ICU patients. Crit Care. 2014;18(1):676.
doi: 10.1186/s13089-017-0077-9.

Liao CC, Chen YF, Xiao F. Brain midline shift measurement and its
automation: A review of techniques and algorithms. Int J Biomed
Imaging. 2018;2018:4303161. doi: 10.1155/2018/4303161.

Robba C, Goffi A, Geeraerts T, Cardim D, Via G, Czosnyka M, Park S,
Sarwal A, Padayachy L, Rasulo F, Citerio G. Brain ultrasonography:
methodology, basic and advanced principles and clinical applications.
A narrative review. Intensive Care Med. 2019 Jul;45(7):913-927. doi:
10.1007/500134-019-05610-4.

Gerriets T, Stolz E, Modrau B, Fiss I, Seidel G, Kaps M. Sonographic
monitoring of midline shift in hemispheric infarctions. Neurology. 1999
Jan 1;52(1):45-9. doi: 10.1212/wnl.52.1.45.

Blanco P, Blaivas M. Applications of Transcranial Color-Coded
Sonography in the Emergency Department. J Ultrasound Med. 2017
Jun;36(6):1251-1266. doi: 10.7863/ultra.16.04050.

Bales J, Bonow R, Ellenbogen R. Closed Head Injury. Principles of
Neurological Surgery. 2018;:366-389.e4. doi:10.1016/b978-0-323-
43140-8.00025-1.

Savers S. Guidelines for cerebral perfusion pressure. J Neurotrauma.
2000;17(6-7):507-511.

White H, Venkatesh B. Applications of transcranial Doppler in the ICU:
a review. Intensive Care Med. 2006,32(7):981-994.

Moppett IK. Transcranial Doppler ultrasonography in anaesthesia and
intensive care. Br J Anaesth. 2004,93(5):710-724.

American College of Radiology (ACR). Society for Pediatric
Radiology (SPR); Society of Radiologists in Ultrasound (SRU). AIUM
practice guideline for the performance of a transcranial Doppler
ultrasound examination for adults and children. J Ultrasound Med.
2012;31(9):1489-1500.

. Quattrocchi KB, Prasad P, Willits NH, Wagner FC (1991) Quantification

of midline shift as a predictor of poor outcome following head injury.
Surg Neurol 35(3):183—-188

Gerriets T, Stolz E, Konig S, Babacan S, Fiss I, Jauss M et al (2001)
Sono-graphic monitoring of midline shift in space-occupying stroke.
Stroke 32(2):442—447

73



PAIN, ANAESTIHESIA & INTENSIVE CARE No4: 2024
CHERNIAIEV S., DUBROV S.

TRANSCANIAL SONOGRAPHY IN THE MANAGEMENT OF PATIENTS
WITH TRAUMATIC BRAIN INJURY: A REVIEW OF CAPABILITIES AND CLINICAL APPLICATIONS

Traumatic brain injury (TBI) is one of the leading causes of mortality and disability worldwide. The aim of this publication is to review the
literature to determine the role of transcranial sonography (TCS) in the management of patients with TBI. We also want to share our own
experience using this method in the form of a clinical case.

TCS is a promising method for diagnosing patients with TBI, allowing for the assessment of midline shift, detection of intracranial
hematomas, and dynamic monitoring. Among the main advantages of TCS are its availability around the clock, non-invasiveness, and
relatively low cost. This method can provide rapid neurovascular monitoring for patients for whom transportation to computed tomography
(CT) carries risks. In conditions of limited resources, TCS can be an effective alternative for initial diagnosis and monitoring.

The main limitations of TCS include operator dependence and the absence of an adequate window for visualization in 5 — 20 % of cases.
Although previous studies demonstrate a high level of correlation between TCS and CT in detecting midline shift, this is still insufficient for
making clinical decisions without confirmation of data via the «gold standard» - CT.

Our clinical case demonstrates that TCS is a fast and simple method for determining midline shift in a patient with TBI.
Keywords: Traumatic brain injury, transcranial sonography, intracranial hematomas, midline shift, ultrasound.

YYACTb ABTOPIB B MIArOTOBLII CTATTI:
YepHsie C.B. — 36ip Ta 06pobKa AaHMX, HANMCAHHA CTaTTi
Ly6pos C.O. — 3arasibHe KEPIBHMLITBO, HAMMCaHHS CTaTTi.
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