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«l'oBpexaeHHbIN MO3r»

OcTtpoe noBpexaeHne rosioBHOro Mo3ra He 3aBUCUMO
OT 3TUONOINMU, KOTOpPOEe CoONpPoBOXOaeTCA:
* OTEKOM MOo3ra
e AMcrokauuewu
* Macc-addeEKTOM
e uepebparnbHON OAUCUUPKYNSUMEN

*  HeBpPOSsIOrM4ecKom CUMNTOMATUKON



Y10 NnogpasymeBaem

« OcTpoe uepebpanbHoe NoBpeXaeHne TpaBMaTU4EeCKON

N HENPOBACKYNAPHON 3TUOMOIMNU

« OcnoxHeHHOE nocTonepaunoHHOE TeEYEHNE Nocre

NaHOBbLIX H/X BMeLLaTENbCTB



Cneuudonka MK (CBF)

Mo3r — 2-3% OT Mmacchkl Tena

[ToTpebneHne 20% Bcen aHEPrnun, U3 HUX:

U 50% Ha cuHanTUYeCKyt akTUBHOCTb
0 25% Ha aneKkTponuTHbIN roMmeocTas
0 ~25% 6uocuHTes

[0orioBHOW MO3r He aenoHupyeT E-cybcTtparhl

[NocTosHHO HyXgaeTca B goctaBku O, 1 rNHOKO3b!

U MwuaneHble kneTku - 2 V Mo3ra n notpednsot < 10% aHeprum
0 HenpoHbl OCHOBHbIE NOTPEBUTENM IMIOKO3bI/3HEPTNN




AyToperynaums

(onpenenexHue)

CrnoXHbIA  KOMMMEKC  PEerynatopHbiX  MexXaHu3MOB

obecne4ynBatoLLMX NOCTOAHCTBO ob6bemMHoro MK

* NMPU  M3MEHEeHMN  (PYHKUMOHANbHOW  aKTUBHOCTWU

rOJIOBHOIO MO3rlra

°* 1 HEe3aBUCUMOCTb 3HEPreTn4eckoro (KMCropogHoro)

obecrneyeHns Npu pasnmnYHbIX BHELLHUX BO3OENCTBUSIX




AyToperynsaumsa Mo3roBoro KpoBoTOKa

(Bapunauun B nutepatype)

JAymopeaynsauyusi Mo03208020 KpOB80OMOKa
QAymopeeaynayus obbeMHo20 M03208020 KPOBOMOKa
dLlepebpanbHasa aymopeayrnsayus
dLlepebposacKyrnspHasa aymopeaynsauus

dAymopeayrnsuyusa cocy0o8 20/108HO20 M032a



AyToperynsaumsa Mo3roBoro KpoBoTOKa

Obecneyunsaer:

UJABTOHOMHOCTb OT ApYyrnx cMctemMm opraHnu3ma
Bbe3onacHOCTbL OT BO3MYyLLAKLWKMX (AKTOPOB

dlNomeocTas
» MemabornudyecKkut
» ¢busuoroaudeckul
* QbyHKUUOHasbHbIU



MexaHun3ambl ayToperynauuu
MO3roBOIro KpOBOTOKA

MUOIeHHbIU

" - aHgoTenuanbHbIX
HeUMpPOreHHbIN

rymopanbHbIN MeTabonu4eckuu




MexaHun3ambl ayToperynauuu
MO3roBOIro KpOBOTOKA

MUOIeHHbIN

3HOoTeNnUanbHbLIN

HeUpPOreHHbIN

CO2-peaKTUBHOCTb Cepauus
[MnepseHTUNAULMUA BapbuTtypoBas Koma

rymopanbHbIi MeTabonun4eckuu




MexaHun3ambl ayToperynauuu
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MexaHun3ambl ayToperynauuu
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OueHKa ayToperynaumum no «CKomnb3gawemy»
KO3 PpuruUmneHTy Koppenaumnmn Prx
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Koppeasuusa CA/l/ BUT orpuuateasnas =
= AYTOperyJsisi coxpaHeHa
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KoppensaumoHHble MHOEKChI ayToperynaumm

Index Variables Reference

* Mx (mean index, TCD-derived) FVm/CPP Czosnyka M, et al. Monitoring of cerebral
autoregulation in head-injured patients.

Stroke. 1996;27:1829-34.

PRx (pressure reactivity index) ICP/MAP Czosnyka M, et al. Continuous assessment of the
cerebral vasomotor reactivity in head injury.
Neurosurgery. 1997;41:11-7.

LDx (Doppler flowmetry index, LDF/CPP Lam JM, et al. Monitoring of autoregulation using

laser Doppler flow-derived) laser doppler flowmetry in patients with head injury.
J Neurosurg. 1997;86:438-45.

ORXx (brain tissue oxygen PbtO,/CPP Jaeger M, et al. Continuous assessment of

reactivity index) cerebrovascular autoregulation after traumatic

brain injury using brain tissue oxygen pressure

reactivity. Crit Care Med. 2006;34:1783-8.

COx (cerebral oximetry index, HbO,/MAP Brady KM, et al. Continuous time-domain analysis

NIRS-derived, Somanetics) of cerebrovascular autoregulation using near-infrared
spectroscopy. Stroke. 2007;38:2818-25.

* TOx (tissue oxygenation index, TOUMAP Steiner LA, et al. Near-infrared spectroscopy can

NIRS-derived, Hamamatsu) monitor dynamic cerebral autoregulation in adults.
Neurocrit Care. 2009;10(1):122-8.

HVx (haemoglobin volume index, rTHb/MAP Lee JK, et al. Noninvasive autoregulation monitoring

NIRS-derived, Somanetics) in a Swine model of pediatric cardiac arrest.
Anesth Analg. 2012;114(4):825-36.

THXx (total haemoglobin reactivity THMAP Zweifel C, et al. Noninvasive monitoring of

index, NIRS-derived, Hamamatsu) cerebrovascular reactivity with near infrared

spectroscopy in head-injured patients.
J Neurotrauma. 2010;27(11):1951-8.
PAXx (pressure-amplitude index) AMP/MAP Radolovich DK, et al. Pulsatile intracranial pressure
and cerebral autoregulation after traumatic brain injury.
Neurocrit Care. 2011;15(3):379-86.
IAAC (single wave |ICP-ABP ICPswa/ABPswa Eide PK, et al. Pressure-derived versus pressure wave
amplitude correlation) amplitude-derived indices of cerebrovascular pressure
reactivity in relation to early clinical state and 12-month
outcome following aneurysmal subarachnoid hemorrhage.

!:-gu J Neurosurg. 2012;116(5):961-71.
i<
w Lazaridis et al. Optimal cerebral perfusion pressure Neurological Research 2013 voL. 35 NO. 2 u’

U3 npeseHTaummn M.Oddo



MoxkHo nun yepesd ALl Bo3gencrtsoBaTtb Ha MK?
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KoHTponb Tonbko ALl He rapaHTUpyeT
ajeKkBaTHOCTbL nepdy3nn moasra
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N3 npeseHTaumm M.Czosnyka (Data from Wakefield, early 1990s)



KoHTponb Tonbko ALl He rapaHTUpyeT
ajeKkBaTHOCTbL nepdy3nn moasra
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YnpaBrneHne v MOHUTOPUHT
uepebpansHon remoanHamumkm B NICU

Mepdysna » MeTabonmsm

( AyToperynauusa >|




[TaTOoreHes npm ocTpom LepedpanbHOM
noBpeXxaeHnm
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YacTtoTta BYI' npu pasnnyHon natonornn LIHC

dYepenHo-mo3roBaga Tpasma 40-45%

UBHyTpnyepenHsie kposonsnmaHmua 40-45%

dlMNonywapHbIn MHCYNLT 30-40%
UCAK 10-54%



BHyTprnyepenHas runepreH3us
npUBOOUT:

UHapyweHnio MK
ddopmmnpoBanmio LepedbpanbHOW ULEMNU
dancnokaumm n BKIMHEHUIO

(BbICOKOWM NeTanbHOCTU U HBaNUan3aunu




Douglas J. Miller

Miller JD, Stanek A, Langfitt TW.
Concepts of cerebral perfusion pressure
and vascular compression during
intracranial hypertension. Prog Brain Res
1972; 35:411-32

Intracranial Pressure (ICP)
Cerebral Perfusion Pressure (CPP)

Intracranial Pressure waveform



[lepdy3ns

ObbeM KpoBU NpoxXodsLlen Yepes TKaHb opraHa

[1ns1 mo3ra - 3T0 06 bEMHbIN MO3roBOW KPOBOTOK

(Cerebral Blood Flow)

N3amepaetca B mn /100 rpamm/muHyTy (mMI/100g/min)




[Mepdysust mosra (CBF)

Hopwma:
A-B rpagueHT

BeHo3HOe
nasnexHve = BY

Npu naTtonoruu:
L= CAL - BY[

BY/] >> BeHosHoe
naBneHue




[lepdy3noHHOE gaBneHue

(static)

P

Pinflow \,wW) Po utflow
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\ |/ MOCTUKOBbIE BEeHbl
L}

Sagittal sinus

—= ICP
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BapuaHTbl pacdeta U114

CPP= meanABP- meanlugularVeinPressure

CPP= meanABP- meanSagittalSinusPressure

CPP=meanABP- mean ICP

CPP=meanABP- meanCriticalClosingPressure




Outcome seems to be associated with mean CPP
(529 head injuries, Addenbrooke’s Hospital)

% of unfavourable outcome
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International (2007) and Russian (2006)
Guidelines

 KoHTponb B4 <20 mmHg

 He ponyckate U0 <50 mmHg

« Obecneunsatrs LI 50 - 70 mmHg



International (2007) and Russian (2006)
Guidelines

 KoHTponb B4 <20 mmHg

One size doesn 't fit all?

« He ponyckate LIMO <50 mmHg D.Menon

« Obecneunsatrs LI 50 - 70 mmHg
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The Lower Limit of Cerebral Blood Flow Autoregulation Is
Increased with Elevated Intracranial Pressure

Ken M. Brady, MD"*

Jennifer K. Lee, MD"*
Kathleen K. Kibler, BS*
Ronald B. Easley, MD"*

Raymond C. Koehler, PhD*
Marek Czosnyka, PhDt
Peter Smielewski, PhDt

Donald H. Shaffner, MD*

BACKGROUND: The cerebral perfusion pressure that denotes the lower limit of
cerebral blood flow autoregulation (LLA) is generally considered to be equivalent
for reductions in arterial blood pressure ( ABg\ or increases in intracranial pressure
(ICP). However, the effect of decreasing ABP at different levels of ICP has not been
well studied. Our objective in the present study was to determine if the LLA during
arterial hypotension was invariant with ICP.
METHODS: Using continuous ventricular fluid infusion, anesthetized piglets were
asaigncd tolof3 : natve ICP (n = 10), moderatelv elevated ICP (20 mm Hg
1), or = O). Gradual hypotension was
induced by mﬂanon of a balloon cathctcr in the inferior vena cava. The LLA was
determined
RESULTS: The natve ICP group had an average CPP at the LLA (LLA ) of 29.8 mm
Hg (95% CI: 26.5-33.0 mm Hg). However, the moderately elevated ICP group had
a mean LLAcpp of 376 mm Hg (95% CI 320-43.2 mm Hg), and the severel
elevated ICP group had a mean LLAGpp of 51.4 mm Hg(‘JS‘\.CI 41.2-61.7 mm Hg).
The LLA significantly differed among groups, and the increase in LLA correlated
with the increase in ICP.
CONCLUSIONS: In this atraumatic, elevated ICP model in piglets, the LLA had a
positive correlation with ICP, which suggests that com ting for an acute
increase in ICP with an equal increase in ABP may not be sufficent to prevent
cerebral ischemia.
(Anesth Analg 2009:1081278-83)




The Lower Limit of Cerebral Blood Flow Autoregulation Is
Increased with Elevated Intracranial Pressure
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Data of monitoring 159 pts with severe TBI
(Burdenko Neurosuraerv Institute. Moscow)
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Data of monitoring 159 pts with severe TBI
(Burdenko Neurosuraerv Institute. Moscow)
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Data of monitoring 159 pts with severe TBI
(Burdenko Neurosuraerv Institute. Moscow)
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Data of monitoring 159 pts with severe TBI
(Burdenko Neurosuraerv Institute. Moscow)
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Data of monitoring 159 pts with severe TBI
(Burdenko Neurosuraerv Institute. Moscow)
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Mean CPP (mean value per patient)

Pilot study of 10 European centers

N=200 pts

100 —

—_—
R

co L Range CPP 50t70 mmHg

40 =
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Berlin Vivantes Cambridge Charite Groningen Leuven Porto
cente

Adherence to Guidelines for management of CPP it's not so good

Mostly European centers prefer CPP > 70 mmHg

.
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Center: p < 0.001

I
Tromso

height level: n.s.
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Tubingen Wroclaw

With permission S.Wolf
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Adherence to guidelines for management of cerebral perfusion
pressure and outcome in patients who have severe traumatic
brain injury’

S
e
4

Donald E.G. Griesdale, MD, MPH, FRCPC >P¢*_ Victoria Ortenwall 9, Monica Norena, MSc &,
Hubert Wong, BASC, PhD ®f, Mypinder S. Sekhon, MD, FRCPC ?, Leif Kolmodin ?,
William R. Henderson, MD, FRCPC 2, Peter Dodek, MD, MHSc, FRCPC #*¢

* Division of Critical Care Medicine, Department of Medicine, University of British Columbia, Vancouver, British Columbia, Canada

" Department of Anesthesiology, Pharmacology and Therapeutics University of British Columbia, Vancouver, British Columbia, Canada

® Centre for Clinical Epidemiology and Evaluation, Vancouver Coastal Health Research Institute, Vancouver British Columbin, Canada

4 Department of Anaesthesiology and Critical Care Medicine, Lund University, Lund, Sweden

* Centre for Health Evaluation & Outcome Sciences, Providence Health Care and University of British Columbia, Vancouver, British Columbia, Canada
I' School of Population and Public Health, University of British Columbia, Vancouver, British Columbia, Canada

5. Conclusion

In conclusion, we demonstrated poor adherence to the CPP
thresholds as outlined by the BTF guidelines and that for most of the

time, CPP was maintained greater than 70 mm Hg. On multivariable
regression, the proportion of time spent in the recommended range of
50 to 70 mm Hg was not associated with hospital mortality, but the
proportion of time spent greater than 70 mm Hg was associated
with decreased mortality, and the proportion of time spent less than
50 mm Hg was associated with increased mortality.

Supplementary data to this article can be found online at http://dx.
doi.org/10.1016/j.jcrc.2014.07.026.
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[TpBEPKEHHOCTb MEeXAyHapOoa4HbIM pekoMeHaaunsam no
obecneuveHuto LML n ncxoasl y noctpagaBwimnx ¢
Taxenon UMT

Donald E.G. Griesdale, MD, MPH, FRCPC >P¢*_ Victoria Ortenwall 9, Monica Norena, MSc &,
Hubert Wong, BASC, PhD ®f, Mypinder S. Sekhon, MD, FRCPC ?, Leif Kolmodin ?,
William R. Henderson, MD, FRCPC 2, Peter Dodek, MD, MHSc, FRCPC #*¢

* Division of Critical Care Medicine, Department of Medicine, University of British Columbia, Vancouver, British Columbia, Canada
® Department of Anesthesiology. Pharmacology and Therapeutics University of British Columbia, Vancouver, British Columbia, Canada

[Tnoxasa npuBepXEeHHOCTb peKOMeH4aUNAM
Yawe Lr14 > 70 mm pm. cm.

YcTaHOBNEHO:

»antenbHocTb LM 50-70 - He Bnuana Ha BHYTPUOONbHUYHYIO NETanNbHOCTb
sanutensHocTb LMNA>70 — accoummpoBaHa Co CHUXEHWEM JieTarnbHOCTU
sanutensHocTb LNA<50 — accounmpoBaHa ¢ yBenvyeHnem retanbHOCTU



International and Russian Guidelines

KoHtpons B4Y[ > 20 mmHg

He ponyckatb LirM4d < 50 mmHg

ObecneynBaThb LIMA 50 - 70 mmHg

JonyckaeTca Bbicokue 3HaveHusa LIMNO > 70 mmHg
Nnpu COXpaHHOW ayToperynsauuu



International and Russian Guidelines

KoHtpons BY[ > 20 mmHg

Kak nameparb
ayToperynauuio B

He ponyckatb LMNA < 50 mmHg ycroeusix OPUT?

ObecneynBaThb LIMA 50 - 70 mmHg

JonyckaeTcsi BbiCOKMe 3HaveHusa LMK > 70 mmHg
Nnpu COXpaHHOW ayToperynsauuu



How can we measure Autoregulation in ICU?

Meurosurgery. 1987 Jul41{1):11-7; dizcussion 17-8.

Continuous assessment of the cerebral vasomotor reactivity in head injury.
Czosnyka M, Smielewski P, Kirkpatrick P, Laing RJ, Menon D, Pickard JD.

Academic Neurosurgical Unit, Addenbrecke’s Hespital, Cambridge, England.

Abstract
OBJECTIVE: Cerebrovascularvasomotor reactivity reflects changes in smooth muscle tone in the arterial wall in response to changes intransmural pressure or the
concentration of carbon dioxide in blood. We investigated whether slow waves in arterial blood pressure (ABP) and intracranial pressure (ICP) may be used to derive an index
that reflects the reactivity of vessels to changes in ABP. METHODS: A method far the continucus monitaring ofthe association between slow spontanecus waves in ICP and
arterial pressure was adopted in a group of 82 patients with head injuries. ABF, ICP, and transcranial doppler blood flow velocity in the middle cerebral artery was recorded
daily (20- to 120-min time periods). A Pressure-Reactivity Index (PRx) was calculated as a moving correlation coefficient between 40 consecutive samples of values for ICP and
ABP averaged for a period of 5 seconds. A moving carrelation coefficient (Mean Index) between spontaneous fluctuations of mean flow velocity and cerelral perfusian
pressure, which was previocusly repored to describe cerebral blood flow autoregulation, was alsc calculated. RESULTS: A positive PRx correlated with high ICP {r=0.366; P =
0.001}, low admission Slasgow Coma Scale score (r=029; P =0.01), and poor cutcome at 6 months after injury (r=0.48; P = 0.00001). During the first 2 days after injury, PRx
was positive (P = 0.08), although anly in patients with unfavorakle ocutcomes. The correlation between PRx and Mean index {r = 0.62) was highly significant (F = 0.000001).
COMNCLUSION: Computer analysis of slow waves in ABP and ICP is able to provide a continuous index of cerebrovascular reactivity to changes in arterial pressure, which is of
prognostic significance.

PRID:
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Monitoring ICP/CPP/ Prx with soft ICM Plus (Cambridge, UK)
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KoadbdpumumneHta ayrtoperynaumm Prx
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* Prx- koapdpuument
Koppenaunm mexay
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KoadbdpumumneHta ayrtoperynaumm Prx
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AyToperynauma coxpaHeHa: Prx [-1; Of

AyToperynsauma HapyweHa: Prx [0; 1]
" YaCMUYHO [0; 0,2]
" [10/1IHOCMbHKO 10,2, 1]

Czosnyka M, 1997,2009,2014
Steiner LA,2002
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ANTOPUTM

Lrig s50-70

Focnutanusauma B
OPUT "HN HX"

{

MOHUTOpPUHT: 4-8 yacos

[TokasaHua
ANA MOHUTOPUHra
BY

KnuHuko-HeBponornyeckoe
obcnegoBaHne
KocynbTauusa cneynanucTos
KT

Cepauua

O6esbonuBaHne
L 15-30°

CA[= 80-90mmHg
BYO<20mmHg
Lra>60mmHg

PaCO2 34-44 mmHg
PaO2 100-150 mmHg

HopMoTepmua
HopMornmkemuna
Na 135-145 mmonb/n

Femorno®uH > 100 r/n

CtaTtyc Aytopervnaumn MK

A-coxpaHHa

A- YaCTUYHO
yTpayeHa

<20

BU ~
>20

urig 50-70

Lrn 50-90

Lrig 50-70

urig 70-90

Lrg 50-70

LirAd 50-70



.
AyToperynayuma coxpaHHa

11/1115:00 11/11 16:00 1111 17:00 11/11 18:00 11/11 19:00 11/11 20:00 11/11 21:00 11/11 22:00
Time scale: <8hours> 11.11.2013 14:40:22 - 22:40:22




AyToperynauma 4aCTUYHO yTpayeHa

ABP
CPP

ICP

PRx

PRx

1208

7100
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=80

60

16/515:00

16/515:30

16/5 16:00 16/516:30 16/517:00 16/517:30
Time scale: <4 hours, 50 minutes, 23 seconds > 16.05.2006 14:38:10 - 19:28:33
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16/518:30

16/519:00



AyToperynauma NOAIHOCTbIO yTPayeHa

Page 1 Q Page 2 Page 3 Page 4

ABP 90 B R s S B e e _— RN Wi R — P T R i Lo T
CPP | o o -

ICP

PRx

29/5 03:00 29/5 04:00 29/5 05:00 29/5 06:00 29/5 07:00 29/5 08:00 29/5 09:00
Time scale: <6 hours, 51 minutes, 39 seconds > 29.05.2007 02:36:50 - 09:28:30



ANTOPUTM

FocnuTanvsauma B
OPUT "HMNI HX"

{

MAL

B4

ura
+

Prx

MoHuTOpKUHT: 4-8 yacos

MokasaHusa
ONA MOHUTOPWHra
BYa

KnnHWKo-HEBpPONOrMyeckoe
obcnegoBaHue
KocyneTauua cneyuannucTos
KT

Cepauua
ObesbonnBanne
L 15-30°

CA[= 80-90mmHg
BY4O<20mmHg
Lna=60mmHg

PaCO2 34-44 mmHg

PaO2 100-150 mmHg

HopmoTepmud
HopMornukemua
Na 135-145 mmonb/n

femorno6ux > 100 r/n

Ctatvc Avtopervnaumm MK

A-coxpaHHa

A- YaCTUYHO
yTpadeHa

A-yTpadveHa

<20

BUL ~
>20

brmd 50-70

Lir4 50-90

Lirig 50-70

L4 70-90

Lirg 50-70

Lirig 50-70
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FocnuTanvsauma B
OPUT "HMNI HX"

{

MAL

B4
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Prx

MoHuTOpKUHT: 4-8 yacos

MokasaHusa
ONA MOHUTOPWHra
BYa

KnnHWKo-HEBpPONOrMyeckoe
obcnegoBaHue

KocynbTauusa cneyuanicToB

KT

Cepauua
ObesbonnBanne
L 15-30°

CA[= 80-90mmHg
BY4O<20mmHg
Lna=60mmHg

PaCO2 34-44 mmHg
PaO2 100-150 mmHg

HopmoTepmud
HopMornukemua
Na 135-145 mmonb/n

femorno6ux > 100 r/n

Ctatvc Avtopervnaumm MK

A-coxpaHHa

A- YaCTUYHO

yTpayeHa

A-yTpadveHa

<20

BUL ~
>20

Lir4 50-90

L4 70-90

Lirig 50-70



ANTOPUTM

MAL
BYa
unAa
o+
rocnuranvsauus B Prx
OPUT "HM HX"
' MoHuTopuHr: 4-8 yacos
Cepauns
MNokasaHnsa Obesbonveanie
ANA MOHWUTOPWHra Z 15-30°
BYad

CA[= 80-20mmHg
BYd<20mmHg

KﬂHHMI{O—HEBpOHOTHHECI{OE LlI'I,El>60mmHQ

obcnepoBaHue

KocynsTauua cneyuanucTos PaCO2 34-44 mmHg

Pa0O2 100-150 mmHg

HopmMoTepmus
HopMornukemMus
Na 135-145 mMonb/n

femorno6ux > 100 r/n

CTtaTtvc Avtopervnaumm MK

A-coxpaHHa

A- YacTUYHO
yTpayeHa

A-yTpayeHa

B4

<20

>20

>20

LiMnA 50-90

LiNA 70-90
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YnpasneHune MK

MoaanbHocCcTH UcxoaHble

Noka3zaTtenu
Tepanuu napameTpsl

Basonpeccopsl
LA (Mm pr.cT) NHy3nOHHbIE p-pbl ALV BRA
CB (n/muH) NHOoTpoOMbI HUCC n YO

banaHc xngkoctu

NHDY3NOHHBbIE Orinc, yo, UBA...

OLK / Bonemus TpaHcdhy3MoHHbIE cpeabi

Hb / Ht



BapuaHTtbl Bo3genctenga Ha MK

CAQ CB

* [1lpn TpaBme

 [1pn CAK n Baszocnasme

* [MnoBonemus
* [MNOTOHUA

« KpoBonotep4
* Hnskoe OlCC
 Monoabie




Anroputm koppekunm CB npu aCAK

LUKI<15

Huskoe ALl y Non-responders

Otek nerkmx (PRXx)

AuncdyHkumna mmokapga (Oxo-KI)
NHpy3num > 5n/aeHb

OTtpuuaTtenbHbin BanaHc (-1n/aeHb)
Oun* n bananc csbiwwe -500Mn/aeHb

Hespon.oeduuunt Ha gooHe VS

CA>80 mmHg n «+» banaHce

CymMMapHO *nakoctun 3 n/aeHb
(BKNtoYas B/B MHPY3UK)
Lleneson 6anaHc ot 0 go +500mn/aeHb

|

CTtangapTHas Tepanus

1

[MpeKpaTnTb aNrOpUTM:
Bontoc 500 mn e CN~3.0

ﬂ l * LWKI 15 1

CU yBennunnca ? NHoTponNbI

van der Jagt M.Crit Care. 2016 May 31;20(1):126



KoHTposnb uepebparnbHon nepdy3nm
yepes oKcureHaumo

« Optimal » individualized MAP/CPP

120
CPP 110

L
e L

\- 60 —
0 50 -

mm Hg 40
4

CPP

11 109

E o P102 Pt02

0.500 2.78

30/5 10:00 30/5 10:15 30/5 10:30

TBI: Johnston A Crit Care Med 2005; Jaeger M Crit Care Med 2006; Nortje J Br J Anaesth 2006;

SAH: Raabe A J Neurosurgery 2005; Muench E Crit Care Med 2007; Jaeger M Crit Care Med
2010; Schmidt JM Stroke 2011




PtiO2 < 20

TecT FiO2 100%

PtiO2 yBennumnocob PtiO2 6e3 nameHeHuM

MOHUTOP MM AaT4YUK He ucnpasHbl. [JaTynk B

MOHUTOP M AATYMK UCNPABHDI
30He remopparum unm uHdapKTa

KOHTPO/1b: Pa02 80-100; PaCO2 35-45 KT : nokanusauma gatymka PtiO2

PtiO2 octaetca <20

BY/ < 20 BYZ > 20
MOHUTOPUHT Bonemmyeckui ctatyc (PiCCO) KoppeKuma BHyTpUYepenHoi rmnepTeH3nm
ayBoJsieMuA 1 noBbicuTb LIMNA KoHTponb BY/ <20
Tect CAL4 KT / HX / HBZ
lfon KoHeu, 30-40rp
PaCO, 35-40
HopmoTtepmua <37,5°C
BYL l BYA, I RASS (-5)

MnepocmonapHble pacTBopbl
A - COXpaHHa A - HapyLweHa

Jekomnpeccua+ayponnactuka (<48u4)
rmnotepmus 32-34°C

Llunnﬂu 60-70 BapbuTypaThl




PtiO2 < 20 ( ocTaeTca HU3KUM)

agekBaTHoe obe3bonmnBaHme, cegaums, KynmpoBaHme
BO3OYXKAEHUA, TMNepTepMnmn, APOXKN U cyaa0por

PtiO2 < 20 ( ocTaeTcA HU3KMUM)

Hb > 9 mg/dI Hb <9 mg/dI

YBennuntb CB nHotponamm [emoTpaHcdy3ua

( mOnamuH, MUAPUHOH K1 Ap.) 3PUTPOLUTAPHOMN MaccChl




KT nepdy3ns

R

L

30HbI KPOBOCHabXeHUS:
[TMA — nepegHe-mo3roBas apTepus
CMA — cpegHe-mo3roBasi apTepus

3MA — 3agHe-mo3roBasi apTepus

CBF - 06beMHbIN MO3rosoun KpoBoToK (Ms1/100r/mMuH)
CBV - 06bem kpoBeHanonHeHus (mn/100r)
MTT — cpeiHee TpaH3UTHOE BPEMS (CEK)



KT nepdy3ns

[MatTepH MK
*  rmnepemus

nwemms

CMeLUaHHbIW

30HbI MHTEpPECA

H/X BMellaTenbCTBO
metogbl MMM

CBF/CBV/MTT

MPOrHo3
TaKTUKa

rnevyeHne

CBF - 06beMHbIN MO3rosoun KpoBoToK (Ms1/100r/MuH)
CBV - 06beM kpoBeHarnosiHeHus (mn1/100r)
MTT — cpegHee TpaH3UTHOE BpeM4 (CeK)
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[Tpumep Ne 1

My>xumHa 29 ner.

3akpbiTagd UMT. Ywnb ronosHoro moara. MHOXXeCTBEHHbIE reMopparnyeckmne ovarm
2-3 Bnga B NOOHO-BMCOYHbIX obnacTsax ¢ 2-x ctopoH. TCAK.

LLUKI™ 7 6annos. UBJ1, cegatuBHas Tepanus.

MonuTtopuur BY 16; LU > 60 mmHg; Prx[0; 0,2]

[Mepdy3noHHoe KT




[NaHHble KT nepdysnu

CocyaucTtble

©0acceuHbl

NMVA:
cnpasa
cneBa

CMA:
cnpasa
cnesa

3MA:
cnpasa

crneBa

CpeaHue nokasartenu

CBF, mn/100r/muH

42,1
18,5#

88,3*
75,6

65,9

CBV, mn/100r

2,8
1,4

8,6
6,8

5,2
7,8

MTT, c

4,1
4,3

3,8
3,6

4,6
5

*[IOMWUHAHTHbIN rMNepemuyecknin npodunb B baccemHax cpeaHe-Mmo3roBon apTepumn
C 2-X CTOPOH U 3aaHe-MO03roBOM apTepum caesa



HaHHble KT nepdysnn

Cocyauctble CpeaHue nokasaTtenw
bacceHbl CBF, mn/100r/mviH
NVA:

crnpaBa 42,1

cneBa 18,5#
CMA:

cnpaBa 88,3*

crneBa 75,6*
3MA:

cnpaBa 65,9

cneBa @ A

*[JOMWHAHTHbIN FTMNepemmyecknii Nnpodmab B baccenmHax cpeaHe-M0O3roBon apTepun
C 2-X CTOPOH M 3a4HEe-M03roBOM apTepumn cnesa




CTtparterus: otkas oT nHaOyLuMpoBaHHOW apTepuanbHOU
runepteH3un, LML 50-70, runepBeHTUNAUMA, YrNyOneHme

1/6 18:00 2/6 00:00 2/6 06:00 2/612:00




CmMmeHa cTpaTermm

ABP
CPP

ICP

PRx

PPRx

Hopmanusauma BY Ha dooHe:
* YMepeHHoU runepseHTunaummn 0o 30 mmHg

» cegatuBHon Tepanuu nog koHTponem bUC go 30%
« KoHTpOsb LI B npegenax 50-70mmHg LUNT™ — 4 6anna




[Mpnmep Ne 2

My»KkumHa 23 roga. LUK 4-5 6annos.

[3: Taxenaa 3akpbiTaa YMT. Al - 3. MHOXeCTBEHHble remopparnyeckue ovarun 2-3 suaa B

obounx nonywapmax u NoAKOPKOBbLIX AApPax rofioBHoro mo3sra. TCAK.

Pa3BuUTME KOMbI C MOMEHTA TPaBMbl, aNn3oabl Aeuepebpaunn. NBJ1, cepatmBHas

Tepanua. MonuntopuHr BY 27 ; UM4 > 60 mmHg; Prx>0,2




HaHHble KT nepdysnn

Cocy.qucn:le CpeAH ne nokKasartenu

6acceuHbl

NMVA:

cnpasa

cneBa 34,7

# Nwemnyecknn nattepH ¢ NMA n CMA cnesa



Crtparterusn: otkas ot LI npoTtokona, otkas oT runepBeHTUNSALUN
(A HopmoTeHsua, LINO 50-70, cegauma +/- runotepmus +/- bapbutyposasi koma (?)

ABP
CPP
2 60 |
£
=40
20 ' :

ICP

[ mmiHg]

PRx

12/4 12:00 12/4 13:00 12/4 14:00 12/4 15:00 12/4 16:00 12/4 17:00



Ctabunusaumnsa CoOCTOSIHUS Mocne CMeHbI cTparternm

E | .
= LINA 55-60 mmHg
IcP
BY[ 17-23 mmHg
30:?

13/4 03:30 13/4 03:40 13/4 03:50 13/4 04:00 13/4 04:10 13/4 04:20 13/4 04:30 13/4 04:40 13/4 04:50



Accuracy of Brain Multimodal Monitoring to Detect
Cerebral Hypoperfusion After Traumatic Brain Injury®
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KoHTposnb uepebparnbHon nepdy3nm
yepes oKcureHaumo

« Optimal » individualized MAP/CPP

120
CPP 110

L
e L
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0.500 2.78

30/5 10:00 30/5 10:15 30/5 10:30

TBI: Johnston A Crit Care Med 2005; Jaeger M Crit Care Med 2006; Nortje J Br J Anaesth 2006;

SAH: Raabe A J Neurosurgery 2005; Muench E Crit Care Med 2007; Jaeger M Crit Care Med
2010; Schmidt JM Stroke 2011




Sensitivity

ICP + PbtO, (and CMD) is better than ICP alone
to detect cerebral hypoperfusion after severe TBI

T I
0.25 0.50 0.75 1.00
1- Specificity

ICP ROC area 0.74 —®— |ICP+PbtO2 ROC area 0.84
—&— |CP+PbtO2+CMD ROC area: 0.88

Critical Care Medicine

February 2015 * Volume 43 * Number 2



YTO HY>XHO KOHTPONMpPOBAaTb NPU
NOBPEXOEHHOM MO3re

Carabral blooad A owe

Otek / BYT / Tunonepdy3sus

{25 - PaCO,
YER-JTUCT:
100 -
€
£ CALUML | KLIC
& 19 [a3bl KPOBMU
8 VAV DNEeKTPONUTHI
5 90- Pal; PaCIIPERBIA ] emornobuH
£ BY/ [NoKo3a
25 Lna HanMIZ
ETCO2 KTM MPTM
| | | | | | |
25 50 75 100 125 150 175 e i

BIS PRxX
Pressure (mm Hag) EEG ORX




3akrnoyeHume

LN - opueHTMpOBaHHaA Tepanusa, OCHOBaHHAA Ha MOHUTOPUHre
ayToperynsumm, obecneymsaeT auddepeHUNpoBaHHbIN NOAXOA

TeEPANnnn nospeKaeHHOro mos3ra

MOHUTOPUHI UepebpanbHOM ayToperynauum u nepdysmm no3BoaAUT

NPOBOAUTL NALMEHT-OPUEHTUPOBAHHYIO TEPANMUIO

Bbl6paHHaFI cTpaterna nNno3so/IUT CHU3NTb NE€TAJIbHOCTb U YAYHLLIAUTD

NCXOAbl MPU OCTPOM LiepebpaibHOM NOBPEKAEHUN




