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[Mepdy3una n LIMNA

Namepenune LIIMO

LI npwn pa3Hon naTtonoruu
LIIO v ayToperynauuns
KoadpdpunuymeHT Prx

Ontumnsauma LN



[lepdy3ns

* OTO NPOXOXAEHNE KPOBU Yepes TKaHb
(Mn/100r/MnH)

* [1na ronoBHoro mo3ra — ato CBF
« 3akoH Oma: I=U/R

e CBF = (Part. — Pven.) /| CVR

 CBF ~ (A-B rpagueHT)



‘ [Mepdoy3nsa mosra (CBF) \

Hopma:
A-B rpagueHT

BeHo3HOEe
nasrieHne = BY/[

Mpu natonorum:

Lirng= CAL - B4

BY/] >> BeHosHoe
[aBneHune




LlepebpanbHoe lNepdy3noHHoe
nasneHue (LUM4 = CAL - BY)

« OTO gaBneHne obecnevymBatroLlee
nepdys3no ronoBHONo Mo3ra

* CypporatHbin mapkep MK (CBF)

* B Hopme 50-150 mmHg



[pannubl UIMNO v INepdy3un

Pusnonornyeckume HuxHaa rpaHuuya | BepxHsaa rpaHuua

napameTpbil

NEP®Y3UA
wnu CBF (mn/100r/mMuH) 20 70

Luna (mm prt.ct.) 50 150



NamepeHne LI

 VIHBasuBHOe A/l

(CAL)

* /IHBasuBHOe BY/l

« CAll — «ognHakKoBoOE»

Ha BCEM MPOTAXKEHUN
apTepuanbHOro pycna
n onpenensaer
nepdys3unto Bcex™
OpraHoB 1 TKaHewu

* Cuct ALl - NS CNNaHXHUYECKOro KPOBOTOKa;
HOuact ALl — onNs KOPOHAPHOro KPOBOTOKA




NamepeHne LI

PacnonoxeHune gatynka nHe.All
Ha ypoBHe cepaua(l), Ha ypoBHe
oTB. MoHpo (2)

B nonoxeHuum (1) n (2)
15-20 mmHg



NamepeHune L1

ABP
—_ FopW30HTanbHOE NONOXKEHWE:
P Monoxerue ¢ NPUNOAHATHIM FONOBHLIM KOHLOM 30
PAP ABP - uuB. ALl ThinbHasa apTepus CToMbI Cneea
NaTYMK Ha YPOBHE cepiua
PAP - unB. All paguansHas apTepus cneea
aTYMK Ha ypoBHe oTBepcTus MoHpo
g’
=
CPP

[ au]

26/3 20-00 26/3 22:00 2773 00:00 2773 02:00 2713 04:00
Time scale: <10 hours =  26.03.2012 18:45:52 - 27.03.2012 04:45:52



L0 n Aytoperynauma MK
« 3akoH Oma

CBF = CPP /

MK = L' / uepebpanbhoe

conpoTtmBlrieHne cocygonB



AyToperynauma Mo3roBoro
KpOBOTOKA

AyToperynauusa - CNoXXHbi KOMNIEKC PerynaTtopHbIX
MexXaHN3MOB obecnevynBaroLLmnX:

* MOCTOAHCTBO 0O0bemMHoro MK rnpu nameHeHunn
dyHKLUMOHansHon aktueHoctn M

* U HE3aBUCUMOCTb E-0becneveHunsa ot pasnmnyHbIX
BHELLHNX BO30ENCTBUN



MexaHn3mbl perynsaumnm ToHyca
MO3roBbIX COCYJ0B

MUOIeHHbIN

. . 3HAOoTeNnuanbHbLIN
HEMPOreHHbIN

rymopanbHbI MeTaboNIMyYeCKuu



MexaHn3mbl perynaumnm ToHyca
MO3roBbIX COCYOOB
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MuoreHHbIn MexaHun3am

(adbpekt OcTpoymoBa-bennunca)
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AyToperynauusa Mo3roBbiX COCya40B
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AyToperynauusa Mo3roBbiX COCya40B
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Kak onpegenntb COCTOAHWE ayToperynauum
MO3roBbIX COCya0B"?

Meurosurgery. 1897 Jul41(1:11-7; dizcus=ion 17-9.

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

Academic Meurosurgical Unit, Addenbrooks’s Hospital, Cambridge, England.

Abstract

OBJECTIVE: Cerehkrovascular vasomoetor reactivity reflects changes in smoeth muscle tone in the arterial wall in respense to changes in transmural pressure or the
concentration of carkon dioxide in blood. We investigated whether slow waves in arterial klood pressure (ABF ) and intracranial pressure (1ICP) may ke used to derive an index
that reflects the readtivity of vessels to changes in ABF. METHCODS: A method for the continuous monitaring of the association between slow spontanecus waves in ICP and
arterial pressure was adopted in a group of 82 patients with head injuries. ABP, ICP, and transcranial doppler blood flow velocity in the middle cerebral artery was recorded
daily (20-to 120-min time periods). A Pressure-Readtivity Index (PRx) was calculated as a moving correlation coefficient between 40 consecutive samples of values for ICP and
ABF averaged for a period of 8 seconds. A moving correlation coefficient (Mean Index) between spontanecus fluctuations of mean flow velocity and cerebral perfusion
pressure, which was previously reported to describe cerebral blood flow autaregulation, was also calculated. RESULTE: A positive PRx correlated with high ICP (r= 0,366, P =
0,001}, low admission Glasgow Coma Scale score (r=0.29; P = 0.01}, and pocr cutcome at 6 months afterinjury {r=0.48; P = 0.00001). During the first 2 days after injury, PRx
was positive (P = 0.05), although anly in patients with unfavorable cutcomes. The correlation between PRx and Mean index (r = 0.63) was highly significant (P = 0.000001).
COMCLUSION: Computer analysis of slow waves in ABP and ICP is akle to provide a continuous index of cerekrovascular reactivity to changes in arterial pressure, which is of
prognaostic significance.

PMID: 8218280 [PubMed - indexed for MEDLIME]




OueHka ayToperynsaumm
Nno KoppenaunoHHOMY KOadodpuuneHTy Prx

BYp

[CAR

9 95 W WE M MNE #1425 13 B M ME 15 155 B WBE 7 75

BYd BYg
Koppeasuusa CA/l/ BUT orpuuateasnas = Koppeasiuna CAJ]/ BY/T monoknrebHas =

= f\}_TOpGF}’.‘IHHHH CoXpaHeHa = A}-’TO[)EF}’JIHHIIH HapylleHa




TOYHOCTb OLIEHKKU ayToperynaumm

Scan 1 Scan 2
(CPP = 74 mmHg) (CPP = 98 mmHqg)

e PRx correlates with
) I S PET-static rate of
autoregulation

Steiner LA, Coles JP, Johnston AJ, Chatfield DA, Smielewski P, Fryer TD, Aigbirhio Fl, Clark JC, Pickard JD,
Menon DK, Czosnyka M. Assessment of Cerebrovascular Autoregulation in Head-Injured Patients. A
Validation Study.Stroke. 2003 34:2404-2409



[MpenmylwiectBo Prx nepen apyrumm
MeTogamMu

* He TpebyeT AONOMHUTENBLHOrO OCHaLLleHUs
 He 3aBUCMUT OT HaBblKa onepaTtopa

 OpueHTMpPOBaAH Ha Tepanuro

— MOHUTOPWHI CTAaTyCa ayToperyndaumnm
* KQYEeCTBEHHbIN N KONTMYECTBEHHbIU

— BbI6Op npotokona BYO / LIMNA
— pacyet ontumanbsHoro WA



[lpumep TpeHaa nocTtpagaswiero ¢ Tsaxenom UMT
(LUKT 6 6anoB) ¢ HapyLleHHOW ayToperynsumemn

ABP ICP CPP CBF Q Additional Waves CPP Optimal ICP Histogram Invos Hemedex CPP CBF ICP CBF
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Time scale: < 12 hours, 56 minutes > 14.12.2009 16:22:35 - 15.12.2009 05:18:35



[lpumep TpeHaa nocTtpagaswiero ¢ Tsaxenom UMT
(LUK 6 6anoB) c coxpaHHOW ayToperynsuymemn

Prx<0 AyToperynauua coxpaHeHa

KONMNY-bIA

15/10 00-00 15/10 12-00 16/10 00-00 16/10 12-00 17/10 00-00 17/10 12:00 18/10 00-00



Crit Care Med. 2002 Apr,30(4):733-8.

Continuous monitoring of cerebrovascular pressure reactivity allows determination of optimal cerebral perfusion pressure in
patients with traumatic brain injury.

Steiner LA, Czosnyka M, Fiechnik 5K, Smiglewski P, Chatfield O, Menaon DK, Pickard JO.

Academic Neurozurgery, University of Cambridge, Addenbrooke’s Hozpital, Cambridge, United Kingdom. laz30@cam.ac.uk
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Outcome seems to be associated with mean CPP
(529 head injuries, Addenbrooke’s Hospital)
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Ontumunszaumna LINaA
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PekomeHgyemble rpaHunubl UL npu pasnuyHoun
LepebpanbHOM NnaTonornm

CocTosiHue
By
AL
unag

BUIl

ApTepunanbHas
rMMNOTOHUSA

ApTepunanbHas
rMnepTeH3nd

[panuubl LINO
(mmHQ)

NMaTonoruna LUHC

UMT CAK OHMK BMK

o 70% 10-54% 10-15% o 70%
+ Macc-
adodpekT

UacTto Penko Penko Penoko

Penko YacTto YacTto YacTo

[50 - 70] [lpn Basocnasme HeTt [50 - 70 ]

OaHHbIX

>70 Ura>70 wmnn >70

Npu coxXpaHHOW npun coxpaHHOWU

aytoperynauun  CAL0>100- 110 ayToperynsaumm



PekomeHgyemble rpaHunubl UL npu pasnuyHoun
LepebpanbHOM NnaTonornm

CocTosiHue NMaTtonorusa LIHC
By
AL
Lna UmT CAK OHMK BMK
+ Macc-
adodpekT
ApTepuanbHas Penko Penko Penko
MMNOTOHUA

ApTepuanbHaa  Penko YacTo Yacto YacTo
rMNepTeHs3ns
Mpanuubl LUMNLO  [50 - 70] |'|p Het [50 - 70 ]
(mmHQ) OaHHbIX

>70 Ura>70 wmnn >70

Npu coxXpaHHOW npun coxpaHHOWU

aytoperynauun  CAL0>100- 110 ayToperynsaumm



IBonLUna pekomeHgyembix rpaHuy, LIMQ

npn UMT
UCTOYHUK PekomMeHayeMmble
rpaHmubl UNAO
Rosner et.al. > 80-90 mmHg
Guidelines, 1996 ( 1- aa peaakuus) >70 mmHg

Guidelines, 2000,2003 (2-as pegakuma >60 mmHg
Guidelines, 2007 ( 3-a peaakuus) [50 — 70] mmHg



Bbibop 3Ha4veHus LUIMNO

BY <20 mmHg |BY4 > 20 mmHg
CocTosHue 3HaueHue LUNQ ( mmHg)
ayToperynsuum




Bbibop 3Ha4veHus LUIMNO

BY <20 mmHg |BY4 > 20 mmHg
Cocrosntue 3Hauenune LNO ( mmHg)
ayToperynsuum



Bbibop 3HayveHuna LIMA

BU < 20 mmHg |BYA > 20 mmHg
CocTosiHMe 3Hauvenue LUMNO ( mmHg)
ayToperynsauum



Bbibop 3Ha4veHus LUIMNO

BY <20 mmHg |BY4 > 20 mmHg

CocTosiHue 3Hauenue LIMA ( mmHg)

ayToperynsauuu
O0<Prx<0,2 50-70 onTumMmaribHoe



Bbibop 3HayveHuna LIMA

BU < 20 mmHg |BYA > 20 mmHg
CocTosiHue 3Hauvenue LUMNO ( mmHg)
ayToperynsauum

M-
0<Prx<0,2 plani




Bbibop 3Ha4veHus LUIMNO

CocTosiHue 3Hauenue LIMA ( mmHg)
ayToperynsaumm

/-
0<Prx <02 LII'[- npoTtokon

B4/l - npoTtokon



Bbibop 3HaveHua LIM10

BY <20 mmHg |BY4 > 20 mmHg

CocTosiHUue 3Hauvenue LUMNO ( mmHg)
ayToperynsauum

/-
0<Prx <02 LIIO- npoTokon
B4/l - npoTtokon

ObcyxaaTb AEKOMMNPECCUIO

anHamuke Prx > 0,2

B4/ > 20 mmHg

Na >160 mmonb/n



PaHHAa gekomnpeccua: 1 cyTkn

| BYA

40

ung

160
140
120
100

Prx
1.5 dytToperyndaunAa CoxXxpaHeHa

15/5 1700 15/5 18:00 15/5 19:00 15/5 20:00 15/5 21:00 15/5 22:00



PaHHAS gekomnpeccus: 2 CyTKu

— _7 nnaTo-BOJIHbI

) una

40|  runonepdyaus

2,
1.54
| ayToperynsiumsa HapylueHa
o SM‘A—EMM
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BoccTtaHoBneHne aytoperynauun nocne
OeKoMMpeccuBHOU TpenaHauum

19U

CAA

100

50

-l [lekomMmnpec A BYl

Prx decrease

16/5 00:00 16/5 12:00 17/5 00:00 1775 12:00 18/5 00:00
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ONeMEHTbl HEMPOUHTEHCUBHOW
Tepanuun rnpu uepebdpanbHOW
naTosiormm

'MnepBeHTUNALMUA

OcmoTtuuyeckue AnypeTuku

-




3akn4yeHne

LIINO — ocHoBHOWM napameTp, onpeaensaoLwmm
nepdy3no mo3ra

[MaTtonorua LIHC ¢ puckom BYUl u runonepdysnm
TpebyeT moHuTOpuHra LI

MoHuTopuHr Aytoperynaumm MK
e ontummldauma NT
* MHAMBUMAOYalnbHbIV Noaxon



