AHTOHOB
AnekcaHap AnekcaHapoBuy

TeHAeHUMUN pa3BUTUA
MOHUTOPHOro obopyaoBaHuA
AnA aHecTe3nosriorMm U peaHMMaTosnormm

POCCUNUCKASA MEOULMHCKAA AKAOEMUA
NOCNEOUNMIIOMHOIO O6PA30OBAHUA

r. MockBa

www.symona.ru



TeHaeHuua — Trend (aHrn.)

The Trend iIs your friend
TPpeHA — 3TO TBOU Opyr

3Has TeHAeHUUM,
MOXHO 4OOUTbLCA O0SbLLUNX YCMNEXOB.

www.symona.ru



CUCTEMA TPEHOOB
pa3BuTusa obopyanosaHna ansa AuP

3HaHUA
o dusmonornn m
natopusnonornm

KOHCTPYKTOpPCKO
-An3auHepcKune
pa3paboTKu

Ksanudukauyms
megnepcoHana

www.symona.ru



TPEHA

MHoromoaynbHbI

KoHCTpyKTOpPCKO KanHorpad MOHUTOP
A Elam, Liston, 1952
-ON3anHepcKue
pa3paboTku
« K.Matches, 1935
33r

H. Berger, 1929

/ 3Kr
Ay = . W. Einthoven, 1903

AL
"~ Riva-Rocci, 1896

TepmomeTp
T. Allbutt, 1860-e

Cretockon
R. Laennec, 1816
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AHecTe3unonornyeckasa pabovyasa craHuus

MHoromogysbHbIN
MOH MTOPM H r ﬁ MHOFOMeTleLleCKV”;l

———> MHoroakpaHHbIn

I KoMnMbloTepHbIN

KoHcTpyKkTOpCKO

-An3anHepcKne
pa3paboTku

WWW.Ssymona.ru



CUCTEMA TPEHOOB
pa3BuTusa obopyanosaHna ansa AuP

3HaHUA
o dusmonornn m
natopusnonornm

KOHCTPYKTOpPCKO
-An3auHepcKune
pa3paboTKu

Ksanudukauyms
megnepcoHana
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CUCTEMA TPEHOOB
pa3BuTusa obopyanosaHna ansa AuP

3HaHuMA
o dusumonorum u
natopusnonorum

KoHcTpyKTOpCKO
-AN3aNHepCKue
pa3paboTKu

a fool

: AypaK
with a tool C MIHCTPYMEHTOM
IS still a fool BCE PaBHO AypaK




CUCTEMA TPEHOOB
pa3BuTusa obopyanosaHna ansa AuP

3abnyxageHus

. UBMO oTtpaxaeT

BOJIeMUYeCKUu
3HaHuA F—

o $usmonornn u
. Al koppenupyet
natopusnonornm C KPOBOTOKOM

. Sp0O, = Ca0o,

a fool Oedwuumnr

with a tool . KomnbloTepHas
- : rPamMmoTHOCTb
Is still a fool

KOHCTPYKTOpPCKO
-An3auHepcKune
pa3paboTKu

. NMoHunmaHue
nokasartenem



CUCTEMA TPEHOOB
pa3BuTusa obopyanosaHna ansa AuP

3HaHuMA Men. HAYKA

o dusmnonormn m "
¢ NMPO®.

natopusnonornm AOBPA3OBAHVIE

KOHCTPYKTOpPCKO
-An3auHepcKune
pa3paboTKu

Ksanudukauyms
megnepcoHana

WWW.Ssymona.ru



3agadya Bpadya aHecTe3uorsiora-peaHmmarorora
obecneynTb Hauny4line ycrnoBus
¢yHKLMOHUPOBaHUA
XXU3HEeHHO BaXHbIX OpraHoOB U CUCTEM

| |

Vv %
XMpyprumyeckas TsHKénasa 6bonesHb
arpeccus Unu TpaBma

PeweHune 3agayn —

ONTMMU3ALUA
METABOJIUSMA




BCE ®YHKUUU OPTAHU3MA ABNAKOTCA
OTPAXEHUEM
KINETOYHOIO METABOJIN3MA

MeTabonunuam Knetku
obecneymBaeTcs
cucremMmoun

» O, B apTepuanbHOu KpoBU
» [aBneHune KpoBu B cocydax
» CKOPOCTb NOTOKa KpOBWU

» pabota cepaua

» paboTa BHELLUHEro AblXaHWs

Pflueger E: Ueber die Diffusion des Sauerstoffs, den Ort und die @Tenge der Oxydationsprozesse im thierischen
Organismus. Pfluegers Arch Gesamte Physiol Menschen Thier 43-64

www.symona.ru 11



BCE ®YHKUUU OPTAHU3MA ABNAKOTCA
OTPAXEHUEM
KINETOYHOIO METABOJIN3MA

MeTabonuam KneTku
obecneuymnBaeTcs
CUCTemMou

» O, B apTepuarnbHOU KPOBU
> DaBrieHue KpoBu B cocypax
» CKOPOCTb NOTOKa KPOBU

> paborta cepaua

> paboTa BHeLWlHero AbIXaHus

Pflueger E: Ueber die Diffusion des Sauerstoffs, den Ort und die Grenze der Oxydationsprozesse im thierischen
Organismus. Pfluegers Arch Gesamte Physiol Menschen Thiere 1872, 43-64

www.symona.ru 12



®dPu3nd. BennUYuHLI

O6BLeEM
[NaBneHwue
Bpems

Pabota BHelwlHero aAbixaHus

D021 444
vozi 108

WWW.symona.ru

FiO2 25,7
FetO2 23,2

XUMUY. BenUYUHbLbI

O,

CO,

a3. AHeCcTeTUKM
JIleyeOHbIe rasbi
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BCE ®YHKUUU OPTAHU3MA ABNAKOTCA
OTPAXEHUEM
KINETOYHOIO METABOJIN3MA

MeTabonuam KneTku
obecneuymnBaeTcs
CUCTemMou

» O, B apTepuarnbHOU KPOBU
> DaBrieHue KpoBu B cocypax
» CKOPOCTb NOTOKa KPOBU

> paborta cepaua

> paboTa BHeLWlHero AbIXaHus

lreMmoagnHamuka

Pflueger E: Ueber die Diffusion des Sauerstoffs, den Ort und die Grenze der Oxydationsprozesse im thierischen
Organismus. Pfluegers Arch Gesamte Physiol Menschen Thiere 1872, 43-64

www.symona.ru 14



Euroanaesthesia TEHAEHLIUK
B S s FrEMOOVHAMUYECKOIO MOHUTOPUHIA

> [lepexoq OT MUHBA3UBHbIX METOAUK K MeHee MHBA3NBHbIM U HEMHBA3UBHbIM.

» MOHUTOPUHT Lenesbix nokasatenen (Goal Directed Therapy), BbibpaHHbIX
Ha ocHoBe NaTodU3NONOrNU, a HE XaOTUYHbIN HAbOP MNOKasaTenei.

» [InarHoCTMKa 1 Tepanua c opMeHTaumMen Ha MHANBUAYa/IbHbIE MOKa3aTenun
HOPMbI reMOANHAMUKW.




Alhashemi et al. Critical Care 2011, 15:214 Integrative concept for the use of cardiac output monitoring devices.

NHBA3NBHOCTL ===

NMPUMEHEHUE COBPEMEHHbIX
rEMOOMHAMUYECKUX MOHUTOPOB

AHann3 nynbLcoBOU BOJIHbI (OUCKP.)
TpaHcnynbMoHanbHasa Tepmogunioumd. CeaH-laHu.

AHanun3 nynbLcoBOMU BOJHbI (OUNCKP.)
TpaHcnynbMoHanbHasa Tepmogunoums. PiCCO.

C inv DTpaHcnuwesonHoe Y3U (auckp.), UnBas3.AQl

(Jdonnnep)

w TpaHcTopakanbHoe Y3WU (aunckp.)
(donnnep)

N\

n/inv_D 9KI, HWALQ, NI (SpO,, Hb, HbCO, HbMet), KapanoPeorpadus

[ManaTta

HeoTtnoxHasa
[MonuknuHuka

OnepaunoHHas OoPUT
MOMOLLb

Ckopasi nomoLLb




Euroonaesthesna

The European Anossthesiology Cangress

AWHAMMUKA PbIHKA

~
',f} MOHUTOPOB TEMOAUNHAMUKHA

(CLUA 2006-2011)

Hemodynamic Monitoring Products, US Market 2006-2011
Invasive Annual n/inV Annual
WngasmeHble | Change | Heppgasup. | Change | Total Sales

Year (%) (%) ($M)
2006 m) 100.4 — = $22.5M — 122.9
2007 98.1 -2.3 31.5 40.0 129.6
2008 95.8 -2.3 38.0 20.6 133.8
2009 93.7 -2.2 45.0 18.4 138.7
2010 91.6 -2.2 52.0 15.6 143.6
2011 m) 59.0 28 |= 600 15.4 149.0

CAGR - COBOKYMHbIN rog0BoOM TEMN 3.6%

www.symona.ru
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BCE ®YHKUUU OPTAHU3MA ABNAKOTCA
OTPAXEHUEM
KINETOYHOIO METABOJIN3MA

MeTabonuam KneTku
obecneuymnBaeTcs
CUCTemMou

» O, B apTepuarnbHOU KPOBU
» apTepuanbHoe AaBrieHue
0 $pu3MonorMM » CKOPOCTb NOTOKa KPOBU
natopusnonorum

> paboTa ceppua
> paboTa BHeLWlHero AbIXaHus

3HaHuA

Pflueger E: Ueber die Diffusion des Sauerstoffs, den Ort und die Grenze der Oxydationsprozesse im thierischen
Organismus. Pfluegers Arch Gesamte Physiol Menschen Thiere 1872, 43-64

www.symona.ru 18



CUCTEMA OBECINEYEHUA METABOJIU3MA

N

MeTabonuam
AkTuBHoOCTb LUHC
TemnepaTtypa
3HaHuA
o pusuonornn mn t
natopusnonormu CW x CaOz = DOZI > V02|

f

SRy -
4 BUOXUMUA
ALl < T > YU I

MpegHarpyska CokpaTuMocCTb MocTHarpyska XpoHoTponus

FremogvHaMmuyeckue perynsitopbl

WWW.symona.ru
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CUCTEMA OBECINEYEHUA METABOJIU3MA

MeTabonuam \
AkTuBHoOCTb LUHC
TemnepaTtypa
3HaHuA
o pusmonornn n t
natopusnonorum CWN x CaOz = DOZI > V02|

f

SRy -
4 BUOXUMUA
ALl < > YU

f

MpegHarpyska CokpaTuMocCTb MocTHarpyska XpoHoTponus

FremoguHaMmuyeckue perynsitopbi

LIHC oka3biBaeT cBoe BNusiHue Ha pa60Ty BCeX OpraHoB

n cuctem 4epes BeretatTuBHyro HepBHyro CUCTemMy

WWW.Ssymona.ru
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CUCTEMA OBECINEYEHUA METABOJIU3MA

MeTabonuam \
AkTuBHoOCTb LUHC
TemnepaTtypa
3HaHuA
o pusmonornn n t
natopusnonorum CWN x CaOz = DOZI > VOZI

f

SRy -
) BUOXUMUSA
ALl < > YU I

f

MpepHarpyska CokpatumocTb MNMocTHarpy3ka XpoHoTponusa

FemoguHamuyeckue perynstopbl

Haw mo3r He cnoco6eH aHanM3upoBaThb
TaKou OrpoOMHbIN NOTOK MHOpMaLnn

Hy>XHbl MHCTPYMEHTbI aHanu3a

WWW.symona.ru
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NMPU3HAKU OUCBANNAHCA CUCTEMbI METABOJIUSMA

(
nC- MeTabonuam
G uBHocTb LIHC
JHeproreHe eMmnepartypa

ﬂVIC-MMKmo- |
uupxynm.(l: fa

YN x YCC

ALl < > YU I

f

MpepHarpyska CokpaTumMocTb MocTHarpyska XpoHoTponus
naTgPbl

LWIC- V~ E ANC-
Bonemus HOTpONMUS Ba3OTOHMUA

poHOTpoNnyA

N

WWW.symona.ru
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CNOCOBbI BO3OENCTBUA HA CUCTEMY METABOJIU3MA

ObixaHue MeTaGonunam
MV + FiO, + FetCO, AxkTuBHoCcTE LIHC
Hb, SpO, (*¥) TemnepaTypa

!

CnN xCa0, =DO0O,l <> VO,l

'

ckyccTBeHHOEe
nnTaHue n

NHJoy3noHHas

Tepanus

CN=YWN x
1 BUOXMUA
CucTonuuyeckoe
CpepHee A ﬂ - ym
OuacTronMueckoe T
MNpepHarpyska CoKpaTUMOCTb MocTHarpy3ka XpoHoTponusa

remunuﬂauuuecxue perynaTtopbi

(+} WHpysnn

MEOAUWKAMEHTbI

WWW.Ssymona.ru
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NMOKA3ATEJIU CUCTEMbI METABOJIUSMA

KoppenupyrLime ¢ paboTocnocCoOHOCTLIO U BbIXKUBA€@MOCTbLHO

s\eev S\v\ CM
W DO,
‘\o\@ 2
VO,| CU x Cao, =
YWPIXK @#M x
Al < T > YU
MpepHarpyska COKpRTUMOCTD MocTHarpyska

SMOAVHAMUYLCKME PErynsTopbl

9

YUPIX = NpegHarpy3ka + COKpaTUMOCTb

MeTabonusm
AkTuBHOCTbL LUHC
Temnepatypa

4CC

|

XpoHoTponus

Shoemaker W.C. 1973
“Survivor Caracteristics”

J

WWW.Symona.ru
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Euroanaesthesia
clogy Congrass

: e’ NMEPUONEPALMUOHHBLIN NEPMOA

‘\&J‘;_ MOHUTOPUHI TEMOOANHAMUWKHA

OokasaHo: ecnu DO2| > 600 Mn/MuUH/M?

CMEPTHOCTb
OCJIOXKHEHUS

KOUKO-OEHb

3abonesaemocTb nocneayowme 10 net

BHeapeHue B NpakTUKy TpeodyerT:
VMoHuTOpuHr DO2I
V anropuTtm (NpoTokon) nevyeHns (MHgy3umn, MHOTPONbI, COCYQUCTbIE)

YTo TOPMO3UT LWIMPOKOE BHeApPEeHUNEe B NMPaKTUKY.

A no)xHoe npepacraBneHne, YTo MOHUTOPUHT DO2]
BO3MOX€EH TONMbKO NHBA3UBHO

A nanuiiHee yesnedeHne nHdopmaumen o LIBA n OA3NA




"ﬁc Euroanaesthesia NPOTOKOI v
Ber® PEAHUMALUWMNOHHBIX MEPONMPUATUN

NMoppepnBaTb NOCTOAHHO MOHUTOPUHT
Sp02 > 90%, Hb >80 r/n CU n DO2I

Aflcp 60-100 mm Hg
NHoTtponsbl, Kpuctannonabl l
DO2I > 600

Llenb
DO2I > 600
8-36 \.

min 1,5 mn/kr/4
Konnounasbi IV M m KoHTponb Kaxable 15 MUH.
BontoBeH 500 mr1 ¢ DO2I > 600

1©® 10

% MpoponxaTb KPUCT-Abl
DOZ1 > 600 min 1,5 mn/kr/v

19 0

[oGyTtamuH W KoHTponb kaxable 15 MUH,
5-20 MKr/kr/MmuH

DO2l > 600

www.symona.ru 26



CNOCOBbI BO3OENCTBUA HA CUCTEMY METABOJIU3MA

66 \‘\Q ObixaHue MeTabonuam
PS\ MV + FiO, + FetCO, AxkTMBHOCTE LIHC
ckyccTBeHHOE Hb, SpO, () Temnepatypa
nUTaHne u t
NHoy3noHHas VO,

Tepanus

BUWOXUMUA

CHcToONUMYecKoe

CpepHee Aﬂ

HI‘IEICI'OII HYecKoe

MNpepHarpyska CoKpaTUMOCTb MocTHarpy3ka XpoHoTponusa

remunuﬂauuuecxue perynaTtopbi

(+} WHpysnn

MEOAUWKAMEHTbI

WWW.Ssymona.ru
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CUCTEMA UHTEIPAJNIbHOIO MOHUTOPUHIA

remMmoguHaMukKu, abixaHusi, aktusHoctn LULHC mn metabonuama

1. PEOkapauorpad
2. SneKTpOKap.qworpa(b MeTaGonuam
CMMOHA 3. HewunHBasuBHoe ALl AxtnBHocTs LIHC
111 4. Mynbcokcumetp L
5. MexaHuka ablXxaHus ’
6. [lasoBbI moaynb (O, + CO,) Cn x Cao, @ @
* 7. Temnepartypa Tena (2)
l 8. Metabonorpad
) . 9. 3AnekTpoaHuedanorpad YU x YCC
— }
= > All < T > YU
! MpepHargyska CokpaTumocTb MocTHarpyska XpoHoTponus
1 YUPITX 1
emMoanHamMmuyecivie perynatopbl
— Mocs 17 HOMOFPAMM
- === BOJ1 nUcm
KO UCH JUIICOR R 123 NOKA3ATENSA
. oB + TPEH,ubl

B

UHB n NCA — noka3saTtenu akTMBHOCTU BeretTaTUBHOM HEPBHOU CUCTEMBbI

WWW.symona.ru
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AnnapaTHoO-nporpaMMHbIN ANarHOCTUYECKUU KOMIJIeKC

CucTtema MHTerpanbHOro MOHUTOPUHra
«CUMOHA 111»

www.symona.ru 29



AnnapaTHO-nNporpaMMHbIN AUMarHOCTUYECKNN KOMMNEeKC

Cuctema uHTerpanbHoOoro MOHUTOPUHra
«CUMMOHA 111»

www.symona.ru 30



ANATHOCTUKA

®YHKUUNOHAJIBbHOIO COCTOAHNA OPTAHU3MA

NMpoueaypa gnutca 10 MUHYT

WWW.symona.ru




CUMOHA 111

KAPOUWOPEAHUMALUA

WWW.symona.ru
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MHTEIPAJNIEHOE WCCIIEQOBAHWE TEMOOWHAMWKW U TPAHCNOPTA KUCJIOPOOA 4
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WHTEINPAINLHOE UCCNEQOBAHME TEMOOWMHAMUKKM U TPAHCNOPTA KMUCIIOPOOA
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UHTEHCUBHAA TEPAINMUA
'MnepToHM4YecKkumn Kpn3 HakaHyHe onepauuun AKLL

23 mapta 2009 r.

WWW.Ssymona.ru
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WHTpaonepauMOHHbIV MOHUTOPUHT
AKLL. UK
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UHTEHCUBHAA TEPAINUA
nocne onepauuu AKLL, UK. (yepes 18 u.)

25 mapTta 2009 r.

WWW.symona.ru
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UHTEHCUBHAA TEPAIUA
nocrne onepauuu BINC
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UHTEHCUBHAA TEPAIUA
nocrie onepauum
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MHTEHCUBHAA TEPAINUA
OXoroBbIiu LLOK
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UHTEHCUBHAA TEPANUA
TpaBMaTU4YECKUM LLOK
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