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HcKkycecTBEHHOE KPOBOOOpallleHHe

M ckyccTBeHHOE KpoBoobOpaillieHr€e (CHHOHHUM: SKCTPAaKOPIIOPaJIbHOE
KpoBooOpallieHne, NUCKYCCTBeHHas Iepdy3usi) — crnocod
Io/iepKaHusl KPOBOTOKA B OpraHU3Me, OT/IeIbHOM OpTraHe UJIn
OTZIeJIbHON 00J1aCTU UCKYCCTBEHHBIM ITyTeM. /IJ1s1 pabOThI Ha
OTKPBITOM CEP/IIE M KPYITHBIX COCY/IaX IPUMEHSIOT alnapar
HCKYCCTBEHHOI'O KpOBOOOpaIlleHUs, IPUHITUI pab0Thl KOTOPOTO
JI0CTaTOYHO IIpocToi. OH BBIMOJIHSAET pabOTy cep/lia U JIETKUX, B TO
BpeMsi, KOoT/ia Heo0X0/IMMO BpEMEHHO UCKJIIOUHUTh UX U3
KPOBEHOCHOU CUCTEMBI OpTaHU3Ma, WU 11 NepPy3un OTAeIbHbIX
OpraHoB U yacTell opraHu3ma. B ocHoBHOM armapar
HCKyCCTBEHHOT0 KpoBooOpanienus (AVK) npumeHsieTcs B
KapANOXUPYypPruu, Ipy onepanusix Ha OTKPhITOM cep/lie. Bo Bpems
OIIEPATUBHOI'O BMEIIATEIHCTBA CEP/IIIE HE MOYKET BBIIOJIHATDH CBOIO
GYHKIIMIO Hacoca U ee 3aMeHSI0T MEXaHUYECKUM IlepeKauylBaHUEM
OKCUTeHUPOBAHHOU KPOBU. B HallleM HccieqoBaHNM IIPUMEHEHNE
AWK Ba)xHa TeM, 4TO orepanus IPOBOANUTCA HA OTKPBITOM CEP/ILIE
10 3aM€eHe MUTPAJILHOT'O KJIallaHa.



I/IHI‘aJI}II_[I/IOHHI)Ie AHECTETHUKHN

Co BpeMeHHU MePBOTO IIyOJIMYHOTO SKCIIEPUMEHTA C IPUMeHEeHueM
00I1Iero HapKo3a, Korja ObLIN UCII0JIb30BaHbl HHTAIAIIMOHHbBIE
aHeCTeTUKU B 1846 roay, IpouuIo HeMajio BpeMeHU. B kauecTse
aHeCTEeTHKa JIBa BeKa Ha3aJl MPUMeHsIJIN TaKue CPe/ICTBa, KaK 3aKHCh
yriaepoja («Becessaliui ra3» ), apup, raJoTaH U XJ10popopM.

C Tex mOp aHeCTe3NO0JIOT S IIarHyJia JIaJIeKo BIepe: OCTEIIEHHO
COBEPIIIEHCTBOBAJIMCH U pa3pabaThIBaJIMCh IIpenaparThl, OoJiee
be3omnacHble ¥ UMeEIe MUHUMAJIbHOE KOJTUYECTBO IT0OOYHBIX
SIBJIEHU.

B cBs131 ¢ BHICOKOM TOKCUYHOCTHIO U OTHEOIACHOCTHIO, YIKe
IIPAaKTUYECKH He HUCIOJIL3YIOTCS TaKHe MpelapaThl, Kak XJ10podopM 1
adup. MIx MecTo HaJIesKHO 3aHUMAIOT HOBBIE (I/IIOC K 3aKMCH a30Ta)
HHTAJISIIIIOHHBIE CPEJICTBA: TaJIoTaH, N30(JII0paH, CEBOPaH,
MeTOKCUQJIIOPaH, JecdaropaH u sH@IIopaH.B aTom uccaeqoBanuu
OyZIyT IPUMEHATHCA HOBEHUIINEe HHTAISAIIIOHHbIE AHECTETUKH
(ceBodutopaH u u30QII0PaH)



Heap ncciaenoBaHuA:

CpaBHUTEJIbHBIN aHAJIN3 IIPUMEHEHUA BCEX
BH/0OB aHECTE3N0JIOTNYECKOIro IIOCO0OuA
NMpUMEHsIEMbIX IIPU Oollepanuax Ha cepale
C MCKYCCTBEHHBIM KPOBOOOpaIlleHueM, a
TaKJsKe BbIABJICHUA BIUIHUA HA BpeMs
AKTHUBHU3aIlNH IMAIIIEHTOB I10CJIe oIepaum
C UCKYCTBEHHBIM KPOBOOpalieHueM C
IIpUMEeHEeHuEM BbIIIIeyKa3aHHbBIX
aHeCTEe3H0JIOTHYECKHUX MMOCOOU M



Jagauu nccjaeagoBaHA:

= OTOOp mMaIrMeHTOB ¢ IIPOTE3UPOBAHUEM
MUTPaJIBHOTIO KJIalaHa 10 IOBOAY PeBMaTUYECKOU
00JIe3HM cep/illa IIPH onepaliax ¢ HCKYCCTBEHHBIM
KpoBOOOpallleHHueM 13 00IIero yuciia
KapJAUOXUPYyPTruYeCcKUX MalieHToB.

= OnpeneanTbh OCHOBHYIO Ipyny (MCIIOJIb30BaHUE
COBPEMEHHBIX HHTAJIAIIMOHHBIX aHECTETUKOB
ceBOQJIIOpaHa U N30QJII0paHa)

= OnpenenanuTs rpynily CpaBHEHMS (KJIaCCUYECKasA
BHYTPHBEHHAA aHECTEe3HUs C HCIIOIb30BAHUEM
HAapPKOTUYECKUX aHAJIbT€TUKOB, O€H30/Ia3eINHOB
(nnm) 6apOUTYpaToOB, U BHYyTPUBEHHAS UHQPY3HUSI
rponodoJia Ipu IIOMOIIY CHEITUAIbHON TEXHUKU:
HHQY30MaThl C IPOrpaMMUPOBAHUEM «II€JI€BOU
KOHIIEHTpaI[UH» )



JIn3alH NCCAEeOBaAHNA

= IIpocnekTuBHOE PaHIOMU3UPOBAHHOE
KOHTPOJINPYEMOE CJIEIIOE UCCIIEJOBAHUE



Tunn BbIOOpKH

= Yno0Hasi: maInueHThl, IOCTYIIHUBIIHNE B TEUEHUU O/THOTO KaJIeHIapHOTO
rofia B KapANOXUPYPruuecKuu IeHTpP ¢ AUAarHO030M “KOMOMHHUPOBAaHHBIN
peBMaTUYEeCKUN MUTPAIbHBIN ITIOPOK”, TIO/ITBEPKIEHHBIN KIIMHUYECKU
1 J1abopaTOPHO.

= [Ipocrad ciyualiHasA: U3 00IEero KOJMJecTBa MallueHTOB
KapAUOXUPYPTUUYECKOTO IIeHTPa 225 MalueHTOB, BbIOPaHbI HAIMEHTHI C
BBIIIIEYKA3aHHBIM JINATHO30M B KOJIMUECTBE 56 IMAllIEHTOB, 3aTEM
IIOJIyUEHHOE KOJIMYECTBO MaIueHTOB OBLIN pacIIpe/ieIEHb] ITyTeM
paHI0MU3aIUHY C IOMOIIbIO TeHepaTopa CIyUYalHbIX YHCesT Ha
OCHOBHYIO Y KOHTPOJIbHYIO I'PYHIIHI B KOJTMYECTBE 28 MaIlieHTOB B
KasKJI0H TPYIIIIE.



Kpurepuu BKJIIOUEHU S

= JlamueHTHI B BO3PACTHOM I'PYIIIIE OT 35 J10 65 JIeT

= ITlammeHTHI C IMAarHO30M ,, KOMOMHHUPOBAHHBIN
pPEBMATUYECKUU MUTPAIbHBIN OPOK,,

= JlamueHTHI UMEIOT IPU3HAKH CEPAEYHOU
HeJOCTAaTOYHOCTHU, cooTBeTcTByIOIue [11-1V
(pyHKIIMOHAJIbHOMY KJjiaccy 1o NYHA.

= IInanupyemasi omepanys Ha alliapaTe UCKYCCTBEHHOTO
KpPOBOOOpaIleHUA

= B obGeux rpyimimax IpoBoAuIach OJHOTUITHASA
[IpeMeauKaIs

=  MeToa KaHIOJALUU MaruCTPaJbHbBIX COCY/IOB B I'PYIIIax
He OTJINYAJICS U OCYILEeCTBJISJICA 10 OOBIYHOM, IIPUHSTON B
KJINHUKE MEeTOJIHKE



Kpurepui HCKJIIOUEHUA

= CormyTcTByIole 3a001eBaHUs IbIXaTeIbHbBIX
IIyTEU

= HapyineHnue npoXoguMOCTH BEPXHEU IIOJIOU
BEHBI 1 €€ BETBEU

= OrpaHuyeHue JOKaJbHOI'O UJIN OOIIIETO
MO3TOBOI'0 KPOBOTOKA

= TlamyeHTHI C HApYIIEHUEM CBEPTHIBAEMOCTH
KpPOBU

= CaxapHbill guadeT

= IloueuyHble TUCPYHKIIUU



JTHNUECKHE ACIICKTHI

HccaegoBanue o400peHO DTUYECKHUM
KOMUTETOM

MHGOpMUPOBAHHOE COTJIaCHE C ITOJITHBIM
pPaCKpHITHEM Bcell He0OX0ANMOM NHMOPMAIIHH C
IIMChbMEHHBIM COTJIACHEM KaKJ0To MalieHTa

IJKBUIIOJIEHTHOCTD
JlerCcTBUS B MHTEPECcax IaleHTa



KiMHNYeCKuH BOIIPOoC

[TpuBOAUT U MPpUMeEHEHNE NHTAISIIMOHHBIX
aHeCTeTHKOB BO BpeMs: olepanuu Ha cepaie(l),
II0 CpaBHEHUIO C BHYyTPHUBEHHBIMU
aHectetukamMu(C) Kk paHHel aKTUBU3AILUU IIOCJIE
oIlepaliiii Ha cep/lle C UICKyCCTBEHHBIM
kpoBooOpaienruem(O), y maliieHTOB B BO3pacTe
35-65 JIeT ¢ JUarHO30M ,, KOMOMHUPOBAHHBIN
PEBMATHUYECKUN MUTPAJIbHBIN MOPOK,, C
IJIAHUPYEMBIM MCKYCCTBEHHBIM
kpoBooOpaienuem(P)?



PICO

P- [TaneHTHI B BO3pacre 35-65 JIeT ¢ AUArHO30M ,,

KOMOMHUPOBAHHBIN PEBMaTUYECKUU MUTPATbHBIN IIOPOK,,
C IJIAaHUPYEMBIM MCKYCCTBEHHBIM KPOBOOOpAaIleHUEM,,

I- [IpyMeHeHNEe UHTAISIMOHHBIX aHECTETUKOB BO BpeMsI
oIepaiuu

C- [IpruMeHeHVe BHyTPUBEHHBIX AHECTETUKOB

O - Paunag axrusuzanuu noce oIeparyy Ha CeEp/IIe C
HCKYCCTBEHHBIM KpOBOOOpallleHreM

T - 1ron



BBIBO/IbI

» KomOmHHUpOBaHHAS aHECTE3HA CEBOPAHOM U (DEHTAHUJIOM
criocobCcTByeT HanboJiee paHHel aKTUBU3AIUN O0JIbHBIX ITOCJIE
KapAUOXHUPYPTUYECKUX OIIEPAIHH ¢ HCKYCCTBEHHBIM
KPOBOOOpaIIleHHEM.

= [IpuMeHeHHEe HHTAIIAIIMOHHOTO aHECTETHKA CeBOPaHa IIpH
KapAUOXUPYPTrUUECKUX OIIEPAIHAX CHIKAET PaCX0o/]
HApPKOTHUYECKOro aHaJbreTHKa (DeHTaHN/Ia B CDAaBHEHUH C
BHYTPHUBEHHBIMU METOJAMI aHECTE3HH.

= HMHTaA/IAIMOHHaA aHeCcTe3usA CEBOPAaHOM UMeeT
3HAUHTEJIbHbIE TPENMYIIIECTBA Iepe] IIPUMeEHEHEM IaJIOTaHAa B
COUYETAHUHU C BHyTPUBEHHOU aHECTe3UeN P
KapAUOXHUPYPTrUYECKUX OIEPAIHAX C HCKYCCTBEHHBIM
KpPOBOOOpaIlleHuEM, YTO BhIpakaeTcs B paHHeH sKCTybaluu
IAIIIEHTOB MOCJIE OeParui U COKPAIleHUH JJINTEIbHOCTH
1peObIBaHUs OOJILHBIX B OT/AEJI€HUU PeaHUMAallnH.



Comparison of the effects of inhalational anesthesia with desflurane and
total intravenous anesthesia on cardiac biomarkers after aortic valve
Abstract replacement.

OBJECTIVE (S):

The aim of this study was to compare the effects of using inhalational anesthesia with desflurane with that of a total intravenous (iv)

anesthetic technique using midazolam-fentanyl-propofol on the release of cardiac biomarkers after aortic valve replacement (AVR) for

aortic stenosis (AS). The specific objectives included (a) determination of the levels of ischemia-modified albumin (IMA) and cardiac
troponin I (¢TnI) as markers of myocardial injury, (b) effect on mortality, morbidity, duration of mechanical ventilation, length of

Intensive Care Unit (ICU) and hospital stay, incidence of arrhythmias, pacing, cardioversion, urine output, and serum creatinine.

Methodology and Design: Prospective randomized clinical study.

SETTING:

Operation room of a cardiac surgery center of a tertiary teaching hospital.

PARTICIPANTS:

Seventy-six patients in New York Heart Association classification II to III presenting electively for AVR for severe symptomatic AS.

INTERVENTIONS:

Patients included in the study were randomized into two groups and subjected to either a desflurane-fentanyl based technique or total

IV anesthesia (TIVA). Blood samples were drawn at preordained intervals to determine the levels of IMA, c¢Tnl, and serum creatinine.

MEASUREMENTS AND MAIN RESULTS:

The IMA and cTnl levels were not found to be significantly different between both the study groups. Patients in the desflurane group

were found to had significantly lower ICU and hospital stays and duration of postoperative mechanical ventilation as compared to

those in the TIVA group. There was no difference found in mean heart rate, urine output, serum creatinine, incidence of arrhythmias,
need for cardioversion, and 30-day mortality between both groups. The patients in the TIVA group had higher mean arterial pressures
on weaning off cardiopulmonary bypass as well as postoperatively in the ICU and recorded lower inotrope usage.

CONCLUSION:

The result of our study remains ambiguous regarding the overall protective effect of desflurane in patients undergoing AVR although

some benefit in terms of shorter duration of postoperative mechanical ventilation, ICU and hospital stays, as well as cTnl, were seen.

However, no difference in overall outcome could be clearly established between patients who received desflurane and those that were

managed solely with IV anesthetic technique using propofol.

PMID:

https://www.ncbi.nlm.nih.gov/pmc/articles/PMC4881682/ 26440236



KinmHnyeckuil BOIpoc

MeeT i 3HaUueHNe IpUMeHeHHU
MHTAJISIIMOHHOIO aHecTeTHKa (JecdiropaHa)Bo
BpeMs onepanuu (I), mo cpaBHeHUIO ¢ 00IIeN
BHYTPHUBEHHOU aHECTE3NOJIOTUUYECKON TEXHUKU C
HCII0JIb30BaHUEM MUa30j1aMa-(peHTaHNI-
nponodoJia (C) Ha BLICBOOOK/IEHHE cep/leUHbIX
ouromapkepoB(0O), y 76 nanieHTOB HYKAAIOIINXCS B

OIIepALMH 110 OBO/Y 3aMEHbI A0PTAJIBHOTO KJIaNaHa
(P)?



|
PICO

P- 76 NMMAlIeHTOB HYKAAOIUXCA B OIlepallii I10 IIOBOILY
3aMeHbI A0PTAJILHOTO KJIallaHa

I- IIprMeHeHN A HHTAIAIIMOHHOTO aHECTETUKA
(mecdiropasa)Bo BpeMs oleparuu

C- [IpuMeHeHHe 0011ell BHYyTPUBEHHOU

AHECTE3NOJIOTUYECKON TEXHUKH C UCIIOJIb30BAHUEM
MUIa301amMa-PeHTaHuI-IIpornodosia

O - Buicso6oxnenue cepAeuHbIX OMOMapKepPOB



IHeJas ucciaegoBaHUuA

» CpaBHUTH BJIMAHUE UCIOJIb30BAHUA aHECTE3UN HA OCHOBE
necdiypaHa-(peHTaHWIa Ha QHECTe3UIO C IIOMOIIbIO
aHEeCTEe3MO0JIOTUUECKOTO MEeTO/1a IIPU BBICBOOOKEHUU
Cep/leYHbIX OMOMapKEPOB MOCJIe AOPTOKOPOHAPHOTO
mryHtupoBanuda AKII ipu aopTasibHOM CTE€HO3€.

= OnpeneneHne ypoBHEN MOAN(PUITMPOBAHHOTO UIIIeMUEN
anboymuHa (IMA) u cepaeunoro tTponoHuHa I (¢Tnl) B kauecTBe
MapKepOB MUOKap/ia,

= BiausiHUe Ha CMePTHOCTD, 3a00J1EBA€EMOCTD, IIPOJOIKUTETBHOCTD
MeXaHUYeCKON BEHTUJIAIIUN, TPOJIOIKUTEILHOCTh MHTEHCUBHOMN
tepanuu (OUT) u npebbiBaHUEe B O0JILHUIIE, YACTOTA APUTMUMH,
CTUMYJIAIMS, KAPAUOBEPCHS, BBIXO/ MOUYH U KpeaTUHUHA
CBIBOPOTKH



JIn3aH uccjie0BaHUuA

= JIpocrekTuBHOE PAHJOMU3UPOBAHHOE KJIMHUYECKOE
HCCIIeIOBaHUeE.

Tun B1IOOpKU

= [Ipocras coyuaniHas

IJTHUYECKHUE ACIICKTbhI

= McciemoBanue 0/100peH0 OTHUECKUM
KOMHTETOM

= THPOpMUPOBAHHOE COTJIacHE C
IIOJIHBIM PACKPBITHEM BCell HEOOXOAUMOM
HH(OpMAaIUK ¢ MUCbMEHHBIM COIJIaCHEM
K KJOTO ITalieHTa

= DKBUIIOJIEHTHOCTD

= JleHCTBHA B MHTEPECAX NalleHTA



Kpurepui BKJIIOUEHU S

= B3pociibeie nanuenTs! ¢ kaaccudukanuen 11-11I1 mo NYHA
IJIAHUPYIOT IPOBECTH BHIOOPKY CpeaU MaIllIEHTOB KOTOPHIM
tpebyetcsi AKIII ¢ AUK ¢ Ts:KeabIM CUMIOTOMAaTUUYeCKUM
a0pTAJIbHBIM CTEHO30M C ILIOIIA/IbI0 KjIallaHa, <1

CM ° CpeIHUM TPAaHCAOPTAJIbHBIN IPATUEHT> 40 MM,
MaKcUMaJIbHas cKopocTh aopThl (Vmax)> 4 m / c.



Kpurepui HCKJIIOUEHUS

« [lanmeHTsI ¢ JIETKOU 10 YMEPEHHOU CTeNIEHN A0PTAIbHBIM
CTEHO30M, O€CCUMIITOMHbIE TsI3KeJIble HaIlleHThI C 30HOU
aopTaAJIbHOTO KJallaHa> 1 ¢cM ° , CpeJHUH TPaHCAOPTaIbHBIMN
I'PaiueHT <40 MM U Vmax <4 M / ¢ ¢ ¢ppakiueir BbIbpoca JIeBOTro
*kesrynouka (LVEF)> 50%

= AopTrasibHasd perypruramnus.

= Bospacr <18 Jjer

= BpeMms nepekpecTHOro 3a:KUMa a0pThI> 150 MUH,
COIIYTCTBYIOIIee 3a00IeBaHe KOPOHAPHOU apTepUH, TsKeiast
IUCHYHKIUA J1eBOTO Keayaouka ¢ LVEF <30%, comyrcerByroiee
BOBJIeUEHUE JIPYTUX KJIAIIaHOB,

= cepZleuHble apUTMUM,

=caxapHbIl AnabeT,

"HEKOHTPOJIUpyeMas TUIIEPTEH3U,

=CyIIIECTBOBABIIINE PaHee MOYeIHOU JUCHYHKITUN

= IOCTOSTHHASA UJIU BpeMEHHAas CTUMYJIAIMSA IMallueHTOB Ha
BHYTPHAOPTAJIbHOM Oa/IJIOHHOM KOHTpIyJibcaTope (BABK)



BbiBOABI

Pe3ysibTaT HaAIIErO UCCAEeOBAHUSA OCTAETCA HEOJHO3HAYHBIM B
OTHOIIEHUH 0011ero 3amuTHoro addekxra gecdaopaHa y
MMalueHTOB, noaseprawmuxcsa AKII. HecmoTps Ha TO, 4TO
HEKOTOpbhle IPEUMYIIECTBA B IJIaHe 00Jiee KOPOTKOMU
IIPOOJI2KUTEILHOCTHU II0C/IEONIEPAIIMOHHON MEXaHUTYECKOU
BeHTHIANYUY, OWT u mpebbIBaHUSA B cTallIOHAape, a TAKXKe YPOBHU
cTnl 66111 3aMmeuenbl. He Ob110 pa3induil B ypoBHe O11OMapKepOB
ypoBHelrl IMA Mexxay rpymnmnamMmu. Mexay nmarueHTaMu,
IIOJIy4YaBIINMHU JecdiiopaH, U TEMU, KOTOPhIE YIIPABJISIIINCH
HCKJIIOUHTEIBHO C IIOMOIIbI0 aHECTE3UOJIOTUYECKON TEXHUKH C
HCII0JIb30BaHUEM MUAa30JiaMma-peHTanuaa-mmponodosia, He ObLIOo
YEeTKO YCTaHOBJIEHO HUKAKOU pa3HUIIbI B 00IIIEM
peayibTaTe. TpyaHo ceaaTh OTHOCUTEILHO BaXKHBIN BbIBOJI B
OTHOILIEHUH Pe3yJIbTaTOB JII000H U3 ABYX OT/IEJIbHBIX I'PYIIII,
OTHOCHUTEJILHO KOTOPHIX y HAIUEHTOB C A0PTAJIbHBIM
cTeHO030M. Pa3zmep BHIOOPKH HEBEJIUK B OT/IEIbHBIX I'PYIINAX.
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