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KOPPEKLIMSI BHYTPUYEPEITHON
FUINEPTEH3UU TPU NOJUTPABME VY
JTETEU

INTmenucuonB K.B.
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neguarpun OII u 110



OCTPAS LIEPEBPAJILHASI
HEJOCTATOYHOCTb

MOJIEPYKAHUE YMEHBIIEHUE
OIITUMAJIBHOI'O MNOTPEBHOCTH
MEPEBPAJIBHOTO MO3TI'A B
NEPOY3MOHHOTO o KHCJIOPOIE

JABJIEHUSA

YMEHBUIEHHUE
MHTEHCUBHOCTH
METABOJ/IN3IMA
MO3T'A

KOPPEKIIUS BHYTPUUYEPEITHOH
I'MIIEPTEH3UNA
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Surgeryas

< __TBI(GCS$8) >

Indicated

Cranial CT

Incart 1D Manitnr

=

§Based on CVP, urine output, BUN, serum creatinine, fluid balance, and exam

¥ The timing of instituting first tier therapies depends on many factors such as the level of ICP and the
tempo of disease progression; interventions may need to be bypassed, repeated or initiated concurrently.
*ICP 20-25 for > 5 min; more rapidly for ICP > 25 mmHg

Baseline Care Bt appropriate  analgesialseaaton ~ Herniation Pathway
Continue mechanical ventilation; maintain adequate arterial oxygenation; PaC0, ~35 mmHg
Maintain normothermia (<38°C) ( If signs and symptoms of herniation
Ensure appropriate intravascular volume status ((WP)8 o Pupillary dilation
Maintain Hgb >7 g/dL (minimum); higher levels may be optimal based on advanced monitoring o Hypertension/bradycardia
Treat coagulopathy o Extensor posturing
Elevate HOB 30
Phenytoin or Levetiracetam/Consider continuous EEG monitoring throughout the management course Emergent Treatment:
Begin nutrition as early as feasible and treat hypoglycemia Hyperventilation titrate to reverse pupillary dilation
Fi0,=1.0
Bolus mannitol or hypertonic saline
Open EVD to continuous drainage
Appropriate for age \ Emergency CT /
PbrO, Pathway Minimum 40 mmHg
1 PbrO, monitoring : \ 4
is used maintain <
minimum of TP e Carefullywean To Surgery if
>10 mmHg . or withdraw Indicated
. Confirm appropriate Yes JCho ) . - w, \ ICP, CPP and/or
H intravascularvolume ||  Bolus and/or infusion of hypertonic saline** . "N Pbr0, directed
8 status (CVP) & _, e | therapy
Vaveptosmoy nkton ey ) Neurological
Bolus of hypertonic T P )
l I - N examination
Raise FO; saline L Additional analgesia/sedation Ml .
- i ' may helpguide
' v - Zr 2
' PP weaning or
' ,/ withdrawal of
vy 7 4 therapy and/or
Vasopressor ¢ J! / extentof
infusion /' monitoring
Adjust PaCO; @D .
Optimize Hgb ;
. Additional hypertonic salin rosmolar the |
L ey clhpee L $Note: When ICP-directed care is deemed to be
TP > . / refractory to first tier therapies depends onmany
. Yes | @/ factorssuch as the level of ICP, the tempo of disease
v } ! ‘ progression and others.




BA30BAS TEPAIIMS IEPBOU
e JIMHHUU
= AHAJbIE3Us U celanus
» PecnuparopHas noaaepxKa
» [ eMoAMHAMUYECCKAA MOAEPIKKA
= Koppekuust aHeMuu
» Koppekuus KoaryJjaonaruu
= OcMmoTepanust
» Koppekuus rurnorjinKkeMuu

= [logaep:xanue ONTUMAJIBLHON TEMIIEPATYPHI
TeJa
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Ipenapar

Mupgazonam

BapOu-
TypaThl

denobap-
ourtan

Tuonenran-
HaTpHUs

[Iponogon

Jlexc-
MEJICTOMUINH

Keramun

DToMHAAT

Mexanuzm
nelicTBUA

AroHucTt
GABA-
peLenTopoB

AroHuct
GABA-
penenTopoB

AroHuct
GABA-
penenTopoB

AroHucT
GABA-
penenTopoB

CeneKTUBHBIN
arOHHUCT az-AP

AHTaroHucT
NMDA-
pELEenTOpOB

AroHHCT
GABA-
pEIenTopoB

JEKAPCTBEHHBIE CPEJCTBA JJI5SI CEJALIUA

Jo3a Bpemsa
MOJIyBbI-

BEJICHUSA

IHo6ounbIe 3¢ PpexThI

YrHeTeHue IbIXaHus,
apTepualibHasi TUIIOTEH3US,
Opazukapaus, Jenupui

BryrpuBerno, 6omrocuo 0,05-0,2
MI/KT
BHyTprUBEHHO, MUKPOCTPYHHO:
0,05-0,5 mr/kr/gac

VraeTeHHue JbIXaHus,
apTepualbHas TUIIOTEH3HS,
JIApUHTOCIIa3M,
aHa(UITaKTUYECKUE PeaKuu

BuytpuBenHo, 60110CHO 5 MI/Kr
BHyTpuBEHHO, MUKPOCTPYHHO:
1-2 mr/kr/4ac

BHyTprBEHHO, MUKPOCTPYHHO: 3-8 yacoB
12,5 mr/kr/4ac (craproBas 103a B
TEYEHNUE MEPBBIX 6 YacoB), 3aTEM
5 mr/kr/dac u ganee 3 Mr/kr/gac B
3aBUCHUMOCTH 0T D3I u
KOHIIEHTpaLuu 0apOUTypanoB B

IJ1a3sM€ KpOBU

YraercHue JABbIXaHH,
apTcpuajibHas runoTCH3uA,
JIapUHIOCIIa3M,
6p0HXOCH8.3M, AJUICPIrUYCCKUC
PCaKIIMM Ha KOKE

VraeTeHHUe JbIXaHus,
apTepuaibHas TUIIOTEH3HS,
THIIEPTPUTITHLEPUACMHUS,
CHUHIPOM HH(]Y3UH Iporogoa

BuytpusenHno, 6omtocHo 1-2
MT/KT
BHyTpHBEeHHO, MUKPOCTPYIHO:
4 mr/kr/4ac

BHyTpUBEHHO, MUKPOCTPYHHO:
0,1-2 MKr/Kr/49ac, onTHMaabHas
no3a Hacbimenus — 0,2,5 MKI/KT)

AprepuanbHas THIIEPTEH3HS,
OpaauKapaus

BryTpusenno, 6omrocHo 1-2
MT/KT

JlapuHrocnasm, TaxuKapaus,
JHCITHOD

HanmoueunukoBas
HEIOCTAaTOYHOCTD,
apTepuaibHas TUNepTeH3Hs,
JIApUHTOCTa3M, TUCKUHE3Us

Bnyrtpusenno, 6omrocHo 0,3-0,5
MI/KT

IIpumevanne

1. AKTUBHEIN
METa0OIUT —
1,4-
THIPOKCUMUIA30
JIam
2.
JIunogpunbHbIH

JlumopunbHbIH

JIumnopunbHbIH

JIumopunbHbIH

JIumopunbHbIH

JlunodunsHBIH

JIumopubHEIH




Kaace IIpenapatr

Onuaret Mopdun

Denrannn

Pemu-
(eHTaHmI

HIIBC AneraMuHO

¢ben

JIEKAPCTBEHHBIE CPEACTBA I AHAJIBI'E3UU

MexaHu3M
JelcTBUA

AroHHCT
OITMATHBIX
penenTopoB

AroHuCT
OIUATHBIX
PELEenTopOB,
WHTUOMpOBaHKE
MEIUaTopOB
HOLUIIETIIUH

Crenudpudeckuii
ArOHHUCT
OTHATHBIX L~
peLenTopoB
YIBTPaKOpOTKOTO
JenCTBUA

Wuruburop
ITUKIIOOKCUTCHA3BI

Jo3a

Buympueenno, 6onocro: 0,05-0,1
MI/KT

BHyTpuBEHHO, MUKPOCTPYIHO:
0,01-0,04 mr/kr/gac

Buympueenno, bonocro: 1-2
MKT/KT

BHyTpHBEeHHO, MUKPOCTPYHHO:
1-2 mr/kr/4ac

Buympueenno, bonrocro: 0.25-1,0
MKI/KT

BHyTpHBEeHHO,  MUKPOCTPYHHO:
0,1-2 MKT/KT/MUHYTY

Buympueenno, 6onocro: 20 mMr/xr
(032 HACKIIICHMUS)
IlonnepxxuBatomass  jmoza: 15
MI/KT, MaKCHMaJlbHasl CyTOYHAas
no03a — 60 Mr/kr.

He 0oiee 1 r Ha oguH npuem!

ITo6ounsbIe
3¢ pexTnI

Bpems
M0JIYBbI-
BeJeHUsl

2-4 gaca VraeTeHHne IBIXaHus,
apTepuaibHas
TUIIOTEH3US,
3a/IepiKKa MOYH,
3arop, pBoTa,

KO>KHBIH 3y71

YrueTeHue IbIXaHus,
aprepuanbHas
TUIIOTEH3HS,
PUTHIHOCTD MBIIIIIY
TPYAHOU KIIETKH,
TOILIHOTA

7 9acoB

YrHeTeHue AbIXaHus,
apTepuaibHas
TUIIOTEH3MS,
PUTMOHOCTD MBIIIIT
TPYAHOU KJIETKH,
TOLITHOTA, KOXKHBII
3y1

1- 4 gaca Puck pasButus
[IEYECHOYHOU
HEJI0CTaTOYHOCTH
MIPH ATTUTEITHHOM
WCTIOJIb30BAHUH WITH
Ha3HaYeHUH BBICOKUX

03

Analgosedation in paediatric severe traumatic brain injury (TBI): practice, pitfalls and possibilities (2017)
Ketharanathan N,, Yamamoto Y, Rohlwink U, Wildschut ED, Hunfeld M, de Lange ECM, Tibboel D.

[Ipumeyanue

1. AKTHBHBIH META0OJIUT —
MOP(HH-6-TITFOKYPOHU/T

2. Hemnocpencteennoe
B3aHUMOJIEHCTBIE C
ONMATHBIMU  PElENTOpaMu
rOJIOBHOI'O MO3Tra

3. AKTUBHBIA TPaHCHOPT B
KJIETKH MO3Ta

1. Boicokasi cTeneHb
TUMOPUIBHOCTH

2. AKTMBHBIN TPAaHCIIOPT
qepes
reMaTo’HIe(aTIecKuil
0apbep OTCYyTCTBYET

1. HenocpencrBenHnoe
B3aMMOJICHCTBUE C
ONMATHBIMU  pELEenTOpaMu
TOJI0OBHOTO MO3ra

Wuarnbupyer
LUKIOOKCUTEHA3y B TKAHIX
FOJIOBHOTO MO3ra




Neurol Med Chir (Tokyo). 2017 Feb; 57(2): 82-93. PMCID: PMC5341344
Published online 2017 Jan 20. doi: 10.2176/nmc.ra.2016-0191 PMID: 28111406

Pediatric Traumatic Brain Injury: Characteristic Features, Diagnosis, and
Management

Takashi ARAKI, 2 Hiroyuki YOKOTA, 12 and Akio MORITA2

»llpemmaparbl 11 CcemalMM MW AHAJIBIE3UU  LIUPOKO
HCIIOJIB3YIOTCA Yy JIETEW C TSHKEJIOW YEPEIMHO-MO3TOBOU
TPaBMOU C LIEJIbIO MPOBEACHNUSA MHBA3UBHBIX MAHUIYIISALIMUU,
UCKYCCTBEHHOM BEHTWIALMKA JIETKUX W KYIIMPOBAHMS
BHYTPUUYEPEITHOU TUIIEPTECH3IUM.

% B OOJIBIIMHCTBE ClIy4aeB UCIHOJb3YETCI KOMOMHUPOBAHHOE
Ha3HAUEHWE OMMUATOB U OEH30INA3EITNHOB.

% Ilponnennas wH(y3usa npomodona y JIETEH € TIHKEIOU
YEPEITHO-MO3rOBOM TPABMOM HE PEKOMEHIYETCS B CBA3U C
BBICOKMM  pPMCKOM  pPa3BUTHS  CHHJpOMAa  HHQY3HHU
npormodoJa.



BAPBUTYPATDI

v v
MexaHn3Mbl HeNPOrPOTEKTUBHOIO AENCTBUA

CHuxeHune uepebpanbHoro Metabonmsma
[lepepacnpeneneHue permoHapHoro MK
CHuxeHue BYH/

Cynpeccus CyaOpOXXHOM MMNepakTUBHOCTU
bnokaga TepMmoperynaumm

“JloByLKa"” cBO60OAHbIX paanKaioB
Crabunmnsaumnsa MeMbpaH HEMPOHOB
bnokaga MemMbpaHHbIX KaHaoB
YrHeTeHne MeTabonn3ma XXUPHbIX KUCIOT
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KPOGOMOKA il Ouypesa

INpH KPaTKOBPEMEHHOM

HCII0/1b30BAHHH
3. CHMzKeHHe LmimenvHoe ocmamoynoe
BHYTPHYEPEIHOro oeticmeiie npi NPOOJIEeHHO

JAaBJICHUS UHDY3UL

Yenemenue ovixanusn




KINHMTYECKHE PEKOMEHJAITHH
JIEYEHHE ITOCTPATABIINX JETEIT C YEPEITHO-
MO3I'0BOI TPABMOI1

BAPBUTYPATDI
A 4TO TOBOPAT POCCHMCKHE KIIMHUYECKUE
PEKOMEHJALINN

JITARTIFIRCHOS HASHAGHI Y TRTel G DRROMERITYRICA

v Oeobaplimar Harpyaoumas 103 10 ofkr B Tesesm 30 i, 3are ) MORT Raku

Ac B I 103, ToxepRmBaiomas 10%: | Mol

¢ Tronesar Harpy3ouad 10 10 Mol TomgepRuBaRIAA 103 3-) Moka/ac




BAPBUTYPATDI
A 4TO TOBOPAT POCCHMCKHE KIIMHUYECKUE
PEKOMEHJALINN

Ommun: JIeveGHBIT HAPKO3 BBICOKHMH J03aMH 0apOHTYPaToB MOAST OBIT NPHMEHeH y
mocTpaZaBmuX  (metedt) ¢ Toketol UMT mpH CTAOMTBHOM TeMOTHHAMIKE I HATHYHH
pedpakTepHOIl BHYTPHUPENHOi TUIIePTeH3UH, YCTOMYHBOM K MPHMEHEHHI0 JPYTHX METOZ0B

KOHCEPBATIBHOTO TeUEHILS. [16]. [Ipn mpoBemeHuH TeuedHoro 0apOHTYPOBOrO Hapko3a

HQIIGCOO()})EBHO KOHTPOIHPOBATh  aPTEPHO-BEHO3HYK pPasHHOY 10 KHCIOPOAY, IMOCKOIBKY

KINHMTYECKHE PEKOMEHJAITHH
JIEYEHHE ITOCTPATABIINX JETEIT C YEPEITHO-
MO3I'0BOI TPABMOI1

CYIECTBYeT OMACHOCTh PA3BUTHS OTHTeMIUECKOH HepeGpatbHoit rimokcHn [6)].

Tlepsoesanso eeodm tpenapan ¢ dose 10 /k2 & vac, ¢ mocreyoel eyanel J os

1 rpamm

THOTerTaa- | I 640 1 noodeeaie docmiesmol soHeApaI GapeimpaN0g § I0sie pogl
HAaTpuda = 3
y | ssdesten e ipu novou conovamusecioeo nepgype & dose | sl ¢ vac

MJKB HaTpus! '

ocorseimershocis g3 e esee 48 socoe




Pediatr Crit Care Med. 2013 Mar;14(3):239-47. doi: 10.1097/PCC.0b013e318271c3b2.

High-dose barbiturates for refractory intracranial hypertension in children with severe traumatic
brain injury.

Mellion SA1, Bennett KS, Ellsworth GL, Moore K, Riva-Cambrin J, Metzger RR, Bratton SL.

+ Author information

Abstract
OBJECTIVES: To evaluate high-dose barbiturates as a second-tier therapy for pediatric refractory intracranial hypertension complicating
severe traumatic brain injury.

DESIGN: This is a retrospective cohort study of children with refractory intracranial hypertension treated with high-dose barbiturates.
Tpuamars ceMb eTen ¢ peppakTepHOd BHYTPHUYEPEITHON
rUIepTeH3ueun

IIpuMeHeHne BHICOKHUX /103 0apOMTYypaToB B TCYCHUE, KAK
MUHUMYM, 6 4acoB

the primary outcomes. Ten of 36 patients (28%) had control of refractory intracranial hypertension. Neither demographic nor injury
characteristics were associated with refractory intracranial hypertension control. Children who responded received barbiturates significantly
later after injury (76 vs. 29 median hours). Overall, 14 children died, 13 without control of intracranial pressure. Survival was more common in
those who responded compared with those who did not respond to high-dose barbiturates, although this did not reach statistical significance
(relative risk of death 0.2; 95% confidence interval; [0.03-1.3]). Of the 22 survivors, 19 had an acceptable survival (pediatric cerebral
performance category less than 3) at 3 months or longer after injury; however, only three returned to normal function. Among survivors,
control of refractorv intracranial hvnertension was associated with sianificantlv hetter nediatric cerebral nerformance cateaorv scores and

IIpuMeHeHue BBICOKHX /103 0apOUTYPATOB B TEYeHHE, KAK MUHUMYM, 6 4acoB,
NPUBOIUJIO K YCTPAHCHUIO pe(pPaKTEPHOU BHYTPUUEPEITHON I'MNIEPTEH3UM B
30% caydyaeB U c1OCOOCTBOBAJIO YJAYYIICHUIO OTAAJECHHOI0 UCX0/A




Neurocrit Care. 2014 Aug;21(1):163-73. doi: 10.1007/s12028-013-9950-y.

The ketamine effect on ICP in traumatic brain injury.
Zeller FA1: Teitelbaum J, West M. Gillman LM.

4/ Author information

Abstract
Our goal was to perform a systematic review of the literature on the use of ketamine in traumatic brain injury (TBI) and its effects on

KETAMMH yBeqinuuBaeT BHyTpHUYEpPenHoe AaBjeHue?
DPAKT NJIU OUKIIUA?

recorded effects on ICP. Secondary outcomes of effect on cerebral perfusion pressure, mean arterial pressure, patient outcome, and adverse
effects were recorded. Two reviewers independently extracted data including population characteristics and treatment characteristics. The

ctrannth nf avidanra wae adindinatad nieina hnth tha Nviard and QD ANE mathndnlnm Onr caarnh etratany nradiinad a tntal 274 nitatinne

KETAMMH HE OKA3BIBAET HETATUBHOT'O BJIUSTHUS
HA BHYTPUYEPEITHOE JIABJEHUE MTPU HAJIMYUU
AIEKBATHOW BEHTUJISILIUU U CEJIALIAU

HIree Saies 1eponed @ Signincarnt aecredse I 1LE Wit Ketarmine Doius. Lereial Periusion pressure and mean DIoou pressure mereasea n
two studies, leading to a decrease in vasopressors in one. No significant adverse events related to ketamine were recorded in any of the
studies. Outcome data were poorly documented. There currently exists Oxford level 2b, GRADE C evidence to support that ketamine does
not increase ICP in severe TBI patients that are sedated and ventilated, and in fact may lower it in selected cases.




BOJIEMHUYECKAS MOJUIEP)KKA

0 Ioxaep:xaHue 3yBoJIeMUU

0 IleHTpajibHOE BEHO3HOE AaBJICHUE =
4-10(@8—-12) MM pT. CT.

0 Crapme Tpex MeCSIIEB:

1800M.1/M? B CYyTKH O IHoxnep:xanue «HYJIEBOT0)»
0 MuHUMAaIbHAS ruapodaianca

ief;f;?; SRR Al [ TouacoBoii  Temm auypesa > 1

MaxkcumanbHas uac/Kr/gac

vy ep ULVl [ [Tomgep:kaHue HOPMOLIMKEMHUH

B CYTKH

0 KoHumeHTpanuss HaTpusi B ILIa3Me
KPOBH JO0JKHA  HAXOAMTLCS B
amanasone 135-150 mmoan/a

0 Ha3nayeHue HHCYJIHHA ONPABIAAHO
P KOHUEHTPAalMM IJIIOKO3bl B
KpoBu Oojiee 198 wme/on (10,98

MMOJIb/T1)



BOJIEMHUYECKAS MOJUIEP)KKA

0 I[El“alll/lﬂ KUJAKOCTH B o0bemMe He MeHee 75% 0T pacuyeTHOH
IMOTPEOHOCTH B SKMIKOCTH

0 Craprosbii pactBop - 0,9% Harpus xjaopuaa

0 Hasunayenue 5% pacrBopa mioko3bl B couertanuu ¢ 0,9%
pactBopoM NaCl npu pucke pasBUTHA THNOTJIHKEMUH

1000 M1 = 154 mokB Na™

Bec =50 kr, HIOK
Bosiemunueckasi Harpy3ka= 2(
MJI/Kr = 1000 ma
Joramust Na™ = 3,08 MOKB/KI




Physiological state

Brain water content over time

Brain water content over time

./\ N !!o/\/\

}

Curmrr Neurol Neurosci Rep. 2018 Sep 11;18(11):74. doi:

Fluid Management in Acute Brain Injury.
Rossi S*, Picetti E?, Zoerle T-,

Carbonara M=,

Zanier ER“4.

10.1007/s118910-013-0885-5.

Stocchetti N=3-5.

Intravascular compartment
normal osmolarity
260-290 mosm/kg

Endothlal Cals

Basement manbrane Normal BBB
Astrocyte

Normal BBB
normal osmolarity
280-290 mosm/kg

Intravascular compartment
low osmolarity
270 mosm/kg

Endothesal Cels

Basennen menbrae Normal BBB
hatrocyia

Normal BBB
normal osmolarity
260-290 mosm/kg

Hypertonic

.,/\ o. /\c..!! 0/\:.0./\

VAV,

Brain water content over time
Breakdown of BBB

e

S

Brain water content over time

}

Intravascular compartment
High osmolarity
300 mosm/kg

Endotholial Calls

Bassmntmerbrar Normal BBB
Asirocyte

Normal BBB
normal osmolarity
280-290 mosm/kg

Intravascular compartment
normal osmolarity
280-290 mosm/kg

Endothelial Cals
Basner vtk Damaged BBB

Retmeyte

Damaged BBB
Increase osmolarity
300 mosm/kg

Table 1
acute brain injury

Characteristics of fluid solutions generally administered after

Solutions Sodium content (mmol/L)

Lactate Ringer
0.9% Saline
20% Mannitol
3% Saline

5% Saline
23.4% Saline

513
855
4004

Reflection coefficient

0.90
1.00

Mannitol

Sodium chloride

Osmolarity (mOsnvL)




AJIbBYMHUHY 11PU OTEKE
MO3I'A HET!

Saline

Probability of Survival (%)

9alne or alumin forfuid resusciaon in patients With aumaic bran iy,

SAFE Stucy vestiaators: Austalian and New Zealand ntensie Care Sociely Clnical Trials Group: Australian Red Cross Blood Servie: George
Ittt o tmaona e, ouran | ooper O, Finfer 3 Bomo R Noon R Bshop  KaiLo's, Valance S

ANDGS Clia Tl roup, Lo 3, 10 s Tenae, arton, VI 388 Austelis. |y @unsedu

J Neurorauma. 2013 Apr 1:30(T)512-9. dor 0.1069meu 2012:2673. Epub 2013 Mar 1,

Albumin resuscitation for raumatic brain injury: is intracranial hypertension the cause of
Increased mortalty?

Probability of Survival (%)

Cooper DJ1, Myourgh J Hentier S, Finfer§. Belomo R BilotL. Murray L, Valiance S SAFE-TBI nvesfigators: Austalian and New Zealand Inenve Care

Socity Clical Trals Group. 24 MeCH Ll,a
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Harpuinypernueckas

MOIIHOCTD, %
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OUSUOJIOI'NYECKASA PETI'YJIALIUA
BAJIAHCA HATPUASA
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I UINEPHATPUEMMNMI

Cﬂmype3 > 300mn/yac B TeyeHue 3 qaco@

N36biTOouHOE BBegeHne )KVIAKOCTI/I,\ Aa >[ YcTpaHeHune npuynHbI j
lneprnnkemna, MaHHunTON e nonuypun
& Her Na
) HNecmonpeccuH 0,1mr - 0,5Mr
? , ’ ’
[ CMepmt Malra; - > Ouype3 < 200mn/uac
& Het BocnonuaTte gedpuumnt ceobogHom Boabl

[ OcCM. MOUM < MOCM/N ] {}

Na > 145mmonb/n (Auypes > 300mn/u )

<~ fa

BocnonHaTtb < 50% gedpuuunta JdecmonpeccuH 0,1mr - 12 4
ceobogHOM BOAbI B TeueHune 24 y Koutponb Na/ 4 -6 p/cyT

\

>( Ouypez > 300mn/y ]

Koutponb Na/K n 6anaHc xXngkoctm Kaxkabie 4 y
He ponyckatb cHmXeHunAa Na > yem Ha 'IMMOﬂb/LIaC/ g FaT

KoHutpone Na/4 y
BanaHc xxnakoctm / 1 y

«5. Ilpu uMewmIeMCsl THIEPOCMOJISIPHOM COCTOSIHMM, NPOAO/LKAKIIEMCH 0ojiee CYTOK, JIOObIe
PacTBOPBI C TOHUYHOCTHI0 HHKE TOHMYHOCTH IJIA3Mbl, BBOAUMBIE JIIOOBIM IIyTeM, OY1YT IPUBOAUTH
K POCTY BHYTPHUKJIETOYHOr0 O0ObeMa U BO3MO:XHOMY mnoBbilIeHUW BY/. l'unepocmonapmuvie
COCMOAHUA, ACCOUUUPOBAHHBIE CO CHUJMCEHUEM 00uieil 600bl OpzaHuzma, 0ojiee ONACHbL 6 NiaAHe

napacmanus B4/] npu nposeedenuu unghyzuonnoit mepanuu.
(B.U. I'opoees, 2014)




INPUMEHEHHUE I'MNIIEPOCMOJIAAPHBIX
PACTBOPOB IIPU YEPEITHO-MO3I'OBOH TPABME

2012

I YPOBEHb — Henocrarouno JIAHHBIX,
MO3BOJIAIONIMX IIPUCBOUTH PEKOMEHIAIMIM I10
NIPUMEHEHHUIO TUIIEPOCMOJISIPHBIX PACTBOPOB IIPHU
UMT y nereut iepBbIl YPOBEHB JTOKA3aTEIILHOCTH.

II ypoBeHb — [ MIEPTOHNYECKHUI COJIEBOM PacTBOP
MOXKET OBITh MOKa3aH MpU THKEION YepernHo-
MO3TOBOM TpPaBME€ y JIETEW, COMPOBOMKIAOLIECHCS
pa3BUTHEM BHYTPHYEPEITHOM TUIIEPTEH3UU.

OddekTrBHasg 032 AJIA Pa30BOr0 OJHOKPATHOTO

Ha3HaueHHus cocTaBisaeT 6,5-10 Mu/kr.

III ypoBenb — [uUIEPTOHUYECKUN COJIEBOM
pacTBOp MOXET OBITh IIOKa3aH IIPpU JICUCHHUH
0oimbHBIX ¢ Tsokenon UMT, cmoBokparomieiics
pa3BUTHEM BHYTPUYEPEMHON TUTIEPTEH3UM.
DddexTuBHAsA 103a T1st JUTUTEIIBHOTO
MHUKpPOCTpYyHHOro BBeaeHus cocrasisger 0,1-1,0
MII/Kr//gac. JIoKHA  HMCHOJIB30BAaThCA  TOJIBKO
MHHHMAaJIbHO HeoOXoauMas 71034 U1t
MOJJICP)KAaHUSI BHYTPUYEPENMHOTO JIABJICHUA Ha
ypoBHE 20 MM pT. cT. OCMOJISIPHOCTH ILUIa3MBbl
J0JDKHA MOEPKUBaThCs Ha ypoBHE 360 MOcm/m.

2019

I ypoBenb —  HenmocrarouHo  JaHHBIX,
MO3BOJISIFOIIMX TMPUCBOUTH PEKOMEHIALMUSAM 110
IIPUMEHEHUIO TUIEPOCMOJISIPHBIX PAaCTBOPOB IIpU
YUMT y nmereit nepBbIi YPOBEHB J0OKA3ATEIBHOCTH.

II ypoBenb — 3% pacTBOp HaTpus XJIOpUIA
MOKa3aH Uil  KOPPEKUMHU  BHYTPHUYEPEHHOMN
runepren3un. Pa3zoBas no3a 3% Harpusa xsopuna
cocTaBiseT 2-5 Mi/Kr, BBoautTcsa B Teuenne 10-20
MHUHYT.

III ypoBensb — Jlo3a jisi MUKPOCTpYTHON MH(DY3U
= 0,1-1,0 wmu/kr/gac. JlomkHa HCIIOIb30BaTHCS
MHUHUMAJIEHO HeoOxonumas 7032 TSt
noaaepxkannss BUJ] Ha ypoBHe 20 mMm prt. ct. Ilpun
OTCYyTCTBUU d3((deKra I0Ka3aHO BHYTPHBEHHOE
oomrocHoe BBeneHue 23,4% pactBopa NaCl B qo3e
0,5 mu/kr. Makcumym — 30 ma! Ilpeoomespauierue
euneprampuemuu 6onee 170 mmonv/n 6 meuerue
mpex CymoK Hno3eonsem u3bexcamv pa3zeumusl
mpomoboyumonenuu u avemuu. Ilooodepaicarue
KOHUenmpayuu Hampus menee 160 mmonwv/n
noszeojisient npeoomepamums mpomoos 2nyO0Kux
BEH.
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AprepuansHoe
JABJICHUE

OIICC

IIpennarpyska

OJICC

LI

Jlo3a

T’EMOIUHAMMYECKAS OJIEPKKA

VYBenuueHue

VYBenuueHue

VYBenuueHue

OO0OBIYHO
YBEJIMYCHHE,
MOKET
OCTaBaTbCA Ha
MIPEKHEM
YPOBHE

YBenuueHue
WJIA CHUYKEHUE

CHmxeHue

VYBenuueHue

VYBenuueHnue

1-20
MKI/KI/MUHYTY

Jdo0yramun
VYBennuenne

VYBenunuenue

VBennueHue

OOBIYHO
yYBEITMYCHHUE,

MOXKET OCTaBaATbCs

Ha IIPEXKHEM
YPOBHE

CHimxeHue

CHxeHue

CHmxeHue

CHmxeHue

2-20
MKI/KI/MUHYTY

(0,5)

ApeHaJIuH
VYBennueHue
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VYBennueHue
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YBEJIMYCHUE

VYBenuueHue
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VBeanueHue win
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3HAYUTEITBHOE
YBEJIMUYCHUE

VYBennueHue

VBennueHue

VYBenuueHue

0,05-0,3
MKI/KI/MUHYTY

DeHnnPpuH
CHmxeHne

Her s dexra

CHuxeHue

IloBpIlIEHUE

IloBrIIEHME

MubanmanbHOE
YBEJINYCHUE

VYBenmuueHue

VYBenuueHue

0,5-10
MKI/KI/MUHYTY




AJIPEHAJINH U IEPEBPAJIbHBIN
KPOBOTOK

Crit Care Med. 2019 Apr;47(4):e349-e357. doi: 10.1097/CCM.0000000000003640.

Study of the Effects of Epinephrine on Cerebral Oxygenation and Metabolism During Cardiac
Arrest and Resuscitation by Hyperspectral Near-Infrared Spectroscopy.

Nosrati R1‘2, Lin 81345 Mohindra R6-7, Ramadeen A3, Toronov V1, Dorian P34,

# Author information

Abstract

OB jEesTUrEe. Chinanhrina ic reactinalu adminictarad $a coiddan aardinna arvract natinnte Anirina raciicnitatinn hat tha nrairalanin AffAante An

BHyTpuBeHHOE 00JII0CHOE BBeeHUE dMMUHEe(PPUHA

NPUBOAUT K KPATKOBPEMEHHOMY YJIYYIIICHUIO

OKCHUICHaAIIUN U MeTa00Ja13Ma roJI0BHOIO MO3ra, B TO

IN

measuREMENES [AE MR rREsd ks Bﬂptw\ﬁ‘eﬂﬂ&ﬂuM&M@M&M&#MMﬁJﬁmm impact on

overall cerebral hemodynamics, epinephrine boluses transiently improved cerebral oxygenation (oxygenated hemoglobin) and metabolism
(cytochrome c oxidase) by 15% + 6.7% and 49% + jS%Q.lﬁi‘itiflﬁﬁ < 0@) ared with the baseline (untreated) ventricular fibrillation.
Our results suggest that the effects of epinephri[! si@ m&% pact of the third bolus on brain oxygen
metabolism was 24.6% *+ 3.8% less than that of the first two boluses.

CONCLUSIONS: Epinephrine administration by bolus resulted in transient improvements in cerebral oxygenation and metabolism, whereas

continuous epinephrine infusion did not, compared with placebo. Future studies are needed to evaluate and optimize the use of epinephrine
in cardiac arrest resuscitation, particularly the dose, timing, and mode of administration.




PECITUPATOPHAA ITOJJAEPXKKA

2012 2019

I ypoBenp — Henocrarouno nanebiX, 1 m II ypoBenb - Hemocrarouno
ITO3BOJIAIOINNX IIPUCBOUTDL § MaHHBIX, MO3BOJAIOIINX  HIPUCBOUTH

(V3

pEKo JECHUTO
PaCO_, MM pT. CT. KiimHu4eckoe 3HaYeHHe y
o JeTei

e 20 Baszocmnasm /POBHH
IIy _ _
03B 30 MuHMMAaNBEHBIA MO3TOBOM

peKo KPOBOTOK

BHOCTDH
UIALIAN

N 40 Hopma PT. CT.

epB
qyaCOB
I 60 Basomumaranus

:111312 80 BUI, otek Mmo3ra, KOMa  ronukn
BOCEMb 4acOB IoCIe TpasMbl. Ilpu [| I1€€CO00Pa3HO
VICIIOJIb30BaHUH JaHHOU meronuku J| HEHPOMOHHUTOPUHIA C [CJIbIO
11eJ1€CO00Pa3HO npoBexeHue J| TPEAOTBPAIICHUST HMIIEMHH TOJIOBHOTO
HEUPOMOHUTOPUHTA v 1Ieabl0 | MO3Ta.

NPEIOTBPAIICHHS ~ HMIIEMHUU  TOJIOBHOTO

Mo3ra.

IPOBEJICHUE




KOPPEKIIUA PACCTPOUCTB
TEMOCTA3A

0 IleseBble 3HAYCHUSI KOHIEHTPauuu remorsioouna = 70 — 90 r/a

0 HasHauenue mjaa3mMbl NPH OTCYTCTBUM KM3HEYIPOKAIOUIET0 KPOBOTEYECHUS
T0JIKHO OBbITH OTPAHUYEHO!

0 KonuenTpar ¢puOpMHOreHa HA3HAYACTCH €CJIM ero KOHUEHTPAUMd B ILJIa3Me
KpoBH cocTaBjsier meHee 1,5 - 2,0 r/a

0 CraproBasi KOHUeHTpauusa puOpUHOreHa cocrapisier 3-4 1, YTO IKBUBAJICHTHO
15-20 EJl kpuonpenunurara

0 Y nmanuMeHTOB ¢ TSXKEJI0OM COYETAHHOM TPABMOM M OCTPOHM KpPOBOIOTEpei
KOJIM4eCTBO TPOMOOIMTOB J0JIZKHO ObITH He HuzKe 50 x 10°/:1.

0 IlesmecooOpa3Ho moaaep:KaHMe KOJUYECTBA TPOMOOUUTOB Ha ypoBHe 100 X
109/n1 m BbIlIEe y NMAUHMEHTOB € NPOAO/IKAIMMMCH KPOBOTEYEeHHUEM M/UJIH
YepenHo-Mo3roBo TPaBMOM.

0 CraproBasi 103a TPOMOOIMTAPHOI0 KOHIIEHTpara cocrasisier 4-8 103 uiam 1
n03a adepe3HbIX TPOMOOIIMTOB.



IMTIIOKO3A: EIMHCTBO U FOPbBA
IMMPOTUBOIIOJJIOKHOCTEMN

BB@AeHue rUMOTOHNYHBIX PACTBOPOB IVIIOKO3bI MOkKeT yBeauunuTh BU /]
npu ObicTpoM BBeaeHuu (0oabuie 200 mu/94 uiam npumMepHo 3 MJI/KI/4) U
He ckasbiBaThcs HA BU/I mpu MeaieHHOM BBeICHUH.

HavyagbHoe BOCHOJIHeHHE JAe(pUUUTA SKUAKOCTH NPU €ro HAJIUYUHU
npousBoauTcsa usoronnyeckumu pacrsopamu NaCl. Ilocae gocTukeHust
JyBOJIEMMH He HMeeT 3HAYeHHUs, KAKOH PACTBOP MCIOJb3yeTCs IJId
UHPY3UM (u30monuyeckuu nekmpoaumuvtii unu 5-10% cnrwkoswl)...

bbicTpoe BBeleHHE THNEPTOHUYECKHX PACTBOPOB IUVIKOKO3bl BBIZBIBAET
ocMoauypes M Moxer cHu3MThL BYJl, a MeajeHHoe BBeJleHUE He
CONMPOBOXKAACTCHA MO00YHBIMU I PeKTamMu BCJICACTBHE KECTKOIO
KOHTPOJIS1 0CMOJIAJIBHOCTH €O CTOPOHBI A/IT.

Hcnonb3oBanne BOABI JHTEPAJTBHO OKA3bIBACT AHAJOTHYHBIA IPPeKT,
YTO M BHYTPHMBEHHOE BBedeHHe S % Irmoko3bl. Tak Kak He CylIecTBYeT
OrPAHUYCHUU IO IHTEPAJTHHOMY BBEICHHIO BOAbI, TO, COIJIACHO 3aKOHAM
0CMOCA, HET M OTPAHUYCHUS JJISl MAPECHTEPAJIBHOI0 UCIOJAbL30BaHUA 5 Y%
IJIIOKO3BI IIPHU MEIJICHHOM €€ BBEICHHM.

Ckopocmb unghyzuu 00131cna coomeemcmeosams Ouypesy.



IMTIIOKO3A: EIMHCTBO U FOPbBA
IMMPOTUBOIIOJJIOKHOCTEMN

OCMO- CHnxenue
JINYPETUK - BY /[

|
noko3a

Glucose

PoaumH ans in'‘exuin 40 %

I'NINEPIJIA- IHoBBIIICHUE
KEMMUAS > BY /1

OCMOAUNYPETHUK

500 mu 10%
pactBopa=50r

OHEPI'ET-

NYECKHUM

CYBCTPAT? ”"01‘013(“ =200 -> HET!
e NCTOYHUK A
s o S CBOBO/IHOM s

BOJIBI?




& OCMOJISIPHOCTD
- PACTBOPOB IUIKOKO3bI
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OCMOJIAPHOCTD PACTBOPA JIJIA

| NHDY3UU
L

Iroko3a 5% - 250 ma

Kanus xmopuna 7,5% - 9 ma

1) Macca KOMITOHEHTOB:

a) I'moko3a (250*5)/100=12,5r

0) Xmopug kamnus (7,5%9)/100=0,675 r

2) O6mmit 00bEM — 250 Mt + 9 M= 259 Mt (mm 0,259 1)

3) MoJsipHbI€ KOHIIEHTpAllM KOMIIOHEHTOB:

A) rmroko3a— C=12,5/(180 x 0,259) = 0,268 mMoJb/J1

b) xnopua xamus — C = 0,675/(74,6 x 0,259) = 0,035 monb/n

1,86 — M130TOHNYECKNM KOAPPUIIMEHT XJI0praa Kanus (151 TIIOKO3bI
OH paBeH 1)

4) OcmonsapHocth: Osm=0,268+0,035 x 1,86=0,333 Ocmonb/a (333

MOCMOJIb/JT)




MOJIEPYKAHUE ONITUMAJILHOM
TEMIIEPATYPBI TEJIA

Crit Care Med. 2017 Apr;45(4):575-583. doi: 10.1097/CCIM.0000000000002205.

Meta-Analysis of Therapeutic Hypothermia for Traumatic Brain Injury in Adult and Pediatric
Patients.

Crompton EM1, Lubomirova |, Cotlarciuc |, Han TS, Sharma SD, Sharma P.

# Author information

Abstract
(0]=]

ny BEPOA’THO, repaneBryeckast rurorepMust

the
D#

ci OKa3bIBAET MOJIOKUTEIBHBIN 3PPEKT NPU TAKEIOU

S1
18

DATA EXTRAC TION:I;M;[&#' n_t g@e&ﬁ%&%&t%@ HQMOJjchQ%QMeé&! mekon of hypothermia,

IIpopunakruueckass ymepeHHasa runorepmus (32-330C)

He PEKOMEHAYETCS, MOCKOJIbKY IIPH MOAAEPKAHUM

CONCLUTIONY. Tieanzachyprtivnrais hoira e wficial rearaxnifollyvirgteunetizcbryyiiriesn anlistv. cawnutkz
recommencad in children.
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~ Consider additional
advanced neuro-monitoring
* EEG

‘_ JE753 | New or expanding
surgical Ieslon
£

'
-
/’P

/Sutgucal mterventlon . -

-

1Salvagcable patient and cvidence of expanding mass lesion or swelling on CT

*Active EEG and no medical contraindications

*No contraindications

4Strongly consider advanced neuro-monitoring for ischemia

*Advance dose of 3% saline or mannitol, or use bolus 23.4% saline. If possible, avoid
serum sodium concentrations of > 160 mEg/L and serum osmolarity of > 360 mOsmiL
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