Kadeapa anecresionorii, zuTA90i aHeCcTe3i0/10Tii Ta iHTEHCUBHOI Teparril

HEIHBA3HUBHA OLITHKA HEPEEPAJIbHOT'O TOMEOCTA3Y.
®OKYC HA OKCHUTEHALIII

leoprisag M.A., n.mezn.H., mpodecop
Kopcynos B.A., a.mezn.H., npodecop
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MeTtaboniam Mmo3Ky

Y cTaH1 CIOKOK MO30K JIoAuMHU croxuBae g0 20 % oTpuMaHOro
OPTaHI3MOM KHCHIO. [OJIOBHMM CHOXHBA4 €HEPrii y MO3KYy — II€
dbepmeHT ATd-a3a, sika MATPUMYE €ICKTPUYHY aKTUBHICTH HEMPOHIB.

Memabonizm y Mo3Ky 3a3euuail OYiHIOIOMb 34 CROHCUBAHHAM KUCHIO
mo3kom, aoo CMRO, (CMR — cerebral metabolic rate), saka y

dopocrux cknadae y cepeonvomy 3-3,5 ma/100 2/xe (50 mu/xe).
CMRO, makcumanvna y KOpI 6enUKUX RIGKYIAb Ma NPAMO

nponopmuua A 610€JleKmpullHlu AKMueHocmi.

ITorpeba MO3Ky y KMCHI, IIOPIBHSHO 3 IHIIUMH OpraHaMu HaJA3BUYAMHO
BMCOKA, a 3a1aciB KUCHIO Y HbOMY HeMae. SIKIo KpoB HE HAJIXOAUTH /10
MO3Ky mporsaroMm 10 ¢, THMCK KHMCHIO magae Himkde 30 MM PT. CT. Ta
JIIONMHA  BTPA4Ya€ CBLAOMICTL. Y pasl, SKIO MO3KOBUH KpPOBOOOIl HE
BIJHOBJIIOETECA MpoTaroM 3-8 xB, 3amacu AT® BuueplyroThCs Ta
BUHHUKA€ HE3BOPOTHE YPaKCHHs HEWUpOHIB. HaiOuibm d9yTimBl 110
TIIOKC1T HEUPOHH TIIMIOKAMITY Ta MO30UKY.
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AKI IIOKASHUKUA
BHYTPIHIHBOYEPEIIHOI'O TOMEOCTA3Y
IHOTPEBYIOTDHb OIIHKUA?

BHYTPIIIHBOYEPEITHUU TUCK

IHEPEBPAJIBHUU NEP®Y3IMHUU TUCK

CTAH AYTOPEI'VJISIIII MO3KOBOI'O KPOBOOBIT'Y
THIEKC MO3KOBOI'O KPOBOOBIT'Y
IHEPEBPAJIBHA OKCUT'EHALIA
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Journal of Neurology, Neurosurgery, and Psychiatry 1994;57:717-723 717

Jugular venous desaturation and outcome after
head injury

S P Gopinath, C S Robertson, C F Contant, C Hayes, Z Feldman, R K Narayan,
R G Grossman
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Figure 4 Occurrence of jugular venous desaturation was
strongly associated with a high mortality rate and a poor
outrcome; 3 month Glasgow outcome scale: [ good recovery/
moderate disability; severe disability/vegetarive; M dead.
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MOAMUBOCTi OLiHKM LepebpanbHoi

OKCUreHauii

Henpsimi:

Momnitopunr BUT, LIIIT,

Ipsimi:
OTYyJIIpHA OKCUMETPis,

nojsporpadgiunauu ejgekrpoa Kiapka aisa 0e3nmocepelHbOro BU3SHAYEHHS
TKAHHUHOI0 HANIPYKEHHS KMCHIO,

JIa3epHa JonIJiepiBcbKa (pioymerpis,
TKAHUHHMH MiKpoaiaii3

A M3 BRU-THPPAICPBURA CITERTPOMET P (IIEPEOPaTEHA ORCAMETPI3)
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MICROWAVE

10*-10" 1010

10*10" 10*10°
Low Frequency = Longer Wavelength

I High Frequency = Shorter Wavelength

10"-10% 10" 10"-10" 10"-10" 10"-10™

10'210" 10"

Infrared

Infrared
Visible

MeTton rpyHTY€ThCSI HA e(peKTi NPOHMKHEHHA CBiTyIa JIMHOKW XBHJII 680-1000 HM Kpi3h TKAHMHHU TiJIa JIIOAMHU TA
NOIVIMHAHHA npupoaHiMu xpomodpopamu: HbO,, HHb, muroxpoMokcuaasorw, mejJaHiHOM, Oinipy0iHoM Ta iH.
IndpavepBoHi npomiHi HAAXOAATH 3 [zKepesa Yepe3 ONTOBOJOKOHHMI Kale/b (0NTOA) 10 HAIIKIPHUX JATYMKIB, AKI
PO3TalIOBaHi CHMMETPUYHO BIiIHOCHO A0 CepeJHbOI JiHiI Ta CKJIAJATBCA 3 eMirTepa Ta TpaHcMmiTrepa, sAKi
3HAXOAATHCA HaA BiacTaHi 3,5-6 cM ouH Bia ogHoro. CBiT/I0 3 TPaHCMiTepa NPOHUKAE KPi3b M AKi TKAHUHU I'0JIOBH,
KICTKHM 4Yepeny A0 MapeHXiMH IOJIOBHOIO MO3KY Ta, Bil/I3ePKAJIOETHCH i PO3CIIOETHCA 3 MONMaJaHHAM Ha eMmirTep.
Konuenrpauisa xpomodopis: HbO,, HHb Ta nMTOXpOMOKCHAA3H € NIEPEMIHHOI0 BEJINYMHOI0 TA HANIPSAMY 3aJ1€KUTh

Bi piBHA carypauii Ta mera0ouaizmy. KoHumenTpaunis iHmuX cyOcTaHmii, siKi NOIVIMHAIOTH CBITJIO0 (MeJIaHIHY,
0is1ipy0iHy Ta iH. BOZOPO3YMHHUX (PpaKuii) Ayxe MaJia, M0 JA€ MOKJIMBICTH He BPAXOBYBATH iX NPU 00paxyBaHHi.
Jli1s po3paxyHKy KOHUeHTpauii XxpoMogopiB BUKOPUCTOBYIOTH (opmy.ry byre — bipa — JlamOepa (Bouguer — Beer —
Lambert).

\
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Superior Light
Periosteal Sagittal sgurce
DuraMater Sinus

30mm s
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The mean photon path in tissue is a “banana” shape. .
Distal Detector

CaiTi10BHi IPOMiIHb
0JIM3bKOIH(PaA4YEPBOHOTO Proximal
nianasony JIerko npoxXoauTh Detector
Kpi3b CKaJIbII, KICTKH Yepena
4=, T4 MO3KOBY pe10BUHY LED Emitter
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= IlepeOpajbHA OKCHUMETPIA

HopManbH1 NOKa3HUKK I[epeOpalibHOI OKCHUICHAIlll —
HACUYEHHS T'eMOITIO0IHY BE€HO3HOI KpoBl KucHeM (rSO,)

cTaHoBIATH 60-80%.
[1nBumeHHs noka3zuukis 150, B1IOUBAE:

I[lomag 80% - 3HHUKEHHA CHOXHWBAHHSI KHUCHIO Ta
3MEHIICHHS METa0013My TOJIOBHOTO MO3KY (aHecTesid,
TIIOTEPMIS, CEAaIllis), pO3KIIIHA mepy31s;

[Tonag 90% - rIMOOKe NPUTHIYEHHS METa0O0JI13MY,
B1JICYTHICTh CIIO;KMBAHHS KHCHIO Yepe3 3aru0esib MO3KY.
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ILlepeOpajibHA OKCHUMeETPIs

PanroBe pizke 3HmxkeHHs 150, moHany Ha 20% - o3Haka

rimonepgysii Ta ueperaJIme imemMii  ado  301IbIICHHS
IHTEHCUBHOCTI METa00JI13MY.

3HmkeHHs 1S5S0, noHan 25% POTATOM 15-30 xB. - 03HaKa

M IBUIIICHHS TKAHUHHOI eKCTpaKuu KHMCHIO 3 KpOBI, SKa
HAJIXOAUTH JI0 MO3KY Ta IIIOKCIi MO3KOBOI pCUOBHHUY;

3umxkeHHs 150, noHan 25% mnporsarom nonax 30 xB, abo
3HWKEHHS 150, H1Kk4e 40% - 03HaKH 111eM1l MO3KYy;

3HMWKEHHS a0COMIOTHUX 3HaYeHb 150, HuxKYe 40% CBIIUNATH

Ipo TAMOOKI HEBPOJOrIYHI po3yiaaud abo HaABHICTH
CIIJICOTUYHOI AKTUBHOCTI.
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Brain Trauma

Measurement of Optic Nerve Sheath Diameter for the
Assessment of Risk of Raised Intracranial Pressure

Thomas Geeraerts,”™ David K Mesnon® and Dan Besnhamou’

SoHE - ty of B3 — South, SDeparrment of Anssschesa anc Critica) Care, Universty Hospiral EicEire;
2. Deparrment of Ansssthes 3, A cendrooke’s Hospweal andc Unwersy of :ET":.’C;:‘-E

Jl1aMeTp 30pOBOIo HEpBA

< 4,0 mm y miTed 10 1 poky
Ta

< 4,5 MM y aiTerd noHana 1 pik
Ja€ MOXKJIMBICTh BHKIIIOUUTH
BHYTPIMIHbOUYEPEIHY
TIIEPTEH31I0, JlaMeTp NMOHAM
5,6 MM 3 TouHicTIO 93% nae€
MOXKJIMBICTh JIarHOCTYBATH
BUI nonax 20 MM pT.CT.
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JaO») Newman W.D. et al. Br ] Opthalmol. 2002. 86(10), 1109-1113
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Point-of-care transcranial Doppler
by intensivists

Vincent Issac Lau'?" and Robert Thomas Arntfield' Lo andl Amtnield Crit Uicrasond J (2017) 921

—~
100 a
Normal MCA Vessel Flows
=
100 b c
Increased ICP / Decreased CPP
=
d e f

100

Cerebral Circulatory Arrest

Fig. 6 Progression of intra-cranial circulatory arrest via transcranial
Doppler of middle cerebral artery flows. a Normal systolic upstroke
with normal step-down of diastolic flow. b Increased peak systolic
flow with decreasing diastolic flow and eventual blunting of diastolic
flow. € Diastolic flow reversal. d Biphasic or oscillating flow—where
diastolic flow reversal approaches equal size to systolic flow. e
Isclated sharp systolic peak flows of < 200 ms and small systolic
amplitude of < 50 cm/s. f Zero flow—where there was previously
documented TCD flow. The red box denotes states (d, e, f) in which
cerebral circulatory arrest can be diagnosed
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REVIEW

Transcranial Doppler: a stethoscope for the
brain-neurocritical care use

Chiara Robbal:2 | Danilo Cardim2® | Mypinder Sekhon?
Karol Budohoski® | Marek Czosnyka?3

ICP (mmHg)

WILEY
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SRR | Neurosgience _
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Time
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FIGURE 3 Plot showing the positive relationship between pulsatility index (Pl) and intracranial pressure (ICP) in traumatic brain injury.

Source: brain physics laboratory database
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Transcranial Doppler Sonography in
Pediatric Neurocritical Care

A Review of Clinical Applications and Case lllustrations inthe

Pediatric Intensive Care Unit

Kerri L. LaRovere, MD, Nicole F. O'Brien, MD ] Ultrasound Med 2015: 34:2121-2132 | 0278-4297

Noninvasive Assessment of ICP

A s . .

in children wlth severe TBL On the other hand, Melo et
al*! evaluated 117 severely head-injured children with ICP

monitors. With cutoff values for an end-diastolic flow
velocity of less than 25 cm/s and a PI of greater than 1.31,
transcranial Doppler sonography had 94% sensitivity for
predicting ICP of greater than 20 mm Hg and a negative

predictive value of 95% for normal ICP on admission.

Doppler sonography may have a role in children with severe
TBI who have not yet had a monitor placed, in resource-
poor settings where ICP monitoring is not available, in
clinical situations in which elevated ICP is of concern but
placing a monitor is contraindicated ( eg, hepatic enceph-
alopathy with severe coagulopathy), and in children with
mild to moderate TBI who are not being monitored but
7z \\° at risk of deterioration. Point source data provided

o

o Jliacromiuna (miHiManabHA) IIBHUAKICTH

M.A. TeoprisHu, 11-i1 bputano-Ykpaincekuii Cumnosiym. Kuis, 2019

Kerri LaRovere, MD
Assistant, Department of
Neurology
R Harvard Medical School

KpoBomanHy y CMA menmre 25 cm/c ta PI
MOHAJA 1,31 BCTAaHOBJIeHI mijg dYac
ponriepiBcbKoOi coHOorpadii mamm 94%
gyTausBicTb a1 BUT monag 20 MM pr.cT.
Ta 95% HeraruBHe NPOTHO3yYBaHHSA
o0 HopMmaibHOro BUT

JomruiepiBcbKa coHOrpadiss MoYKe MaTH
poOib Yy AiTel, AKUM He MOXKe OyTHh
BCTAHOBJI€HUN iHBAa3WBHUU MOHITOP
yepe3 OOMeXeHiCcTh pecypciB abo
NPOTUNOKA3aHHA OIS MOTO
BCTAQHOBJIEHHS




Transcranial Doppler Sonography in
Pediatric Neurocritical Care

A Review of Clinical Applications and Case lllustrations in the

Pediatric Intensive Care Unit

©2015 by the American Institute of Ultrasound in Medicine | J Ultrasound Med 2015; 34:2121-2132 ' 0278-4297 | www.aium.org

In clinical practice, ICP is commonly taken to represent
the effective downstream pressure in the cerebral circula-
tion. This is based on the implication that collapsible cere-
bral veins with Starling resistor properties primarily
determine effective downstream pressure. Thus, as is sug-
gested for the lung, the resistance to flow may be deter-
mined by the pressure external to the vessel (ICP), rather
than the downstream intravascular pressure (central venous
pressure). The cerebral circulation would stop if the mean
arterial pressure equals effective downstream pressure. The
effective downstream pressure has also been termed critical
closing pressure (implying that small vessels will close at
this pressure) or zero-flow pressure (ZFP); this can be
estimated by using the relationship eCPP=mean arterial
pressure (BPm)—effective downstream pressure (or ZFP).

Since Aaslid’s study,* a number of methods have been
described to estimate CPP and ZFP

eCPP=FVmx(BPm-BPd)/(FVm-FVd),'’
ZFP=BPs—[FVsx(BPs-BPd)/(FVs-FVd)],?
ZFP=[(BPdxFVs)—(BPsxFVd)|/(FVs—FVd),*
ZFP=BPm—{(BPmxFVd/FVm)+14].'"

REVIEW ARTICLE

TpanckpaHianbHa pomnmuieporpadiss KpOBOIUIUHY
y CMA nae MOXIHUBICTh BHU3HAYHUTHU
nynbcariianil iHaexkce Gosling-King (PI), skuit
Mae TicHy Kopensnito 3 BUT (r=0,938, p<0,0001).

Ha miacraBi po3paxyHkiB MoxkHa oTpumaru eCPP

(reiaBazuBHHM LII1T) eCPP=(VmeanCMA/[VmeanCMA-
VminCMA])*(CAT-ATx)

(Edouard. et al, 2005).

Kopensuis wmix i1aBasuBHuM CPP ta eCPP
ctanoBuTh (r=0,851, p<0,001).

Tuck HynsoBoro noroky THII — ZFP,
Baytpimnasouepenauit Tuck — BUT,
[Hexc nepedpaabHOro KpoBorinHy - CFI

% # M.A. Teoprisiau. 11-it bputano-Ykpaincekuit Cumnosiym. Kuis, 2019
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Review Article

Transcranial Doppler Ultrasound: A Review of the Physical
Principles and Major Applications in Critical Care

Jawad Naqvi,l Kok Hooi Yap,z Gulraiz Ahmad,” and Jonathan Ghosh'

! University Hospital South Manchester, Southmoor Road, Wythenshawe, Manchester M23 SLT, UK
2 Manchester Royal Infirmary, Oxford Road, Manchester M13 9WL, UK
= Royal Oldham Hospital, Rochdale Road, Manchester OLI 2JH, UK

Gosling's pulsatility index (PI) provides information on
downstream cerebral vascular resistance and is equal to (PSV-
EDV)/MEV [27]. PI is normally 0.5 to 1.19 [27]. Proximal
stenosis or occlusion may lower the PI below 05 dueto 3 mMiuum PI mHa 2 S 4 %

downstream arteriolar vasodilation whilst distal occlusion or

constriction may increase the PI above 1.19 [26]. A P less than BiHH3 CPRAJTHOKTD 3MiHH
0.5 may also indicate an arteriovenous malformation as vessel BUT Ha 1 MM PT.CT

resistance in proximal vessels is reduced due to continuous
[distal venous flow [28]. PI positively correlates with ICP; a PI]
change of 2.4% is reflected by a1 mmHg change in ICP [29].
The Pourcelot resistivity index (RI) is equal to (PSV-
EDV)/PSV with values >0.8 indicating increased down-
stream resistance. Derangements of RI reflect similar disease

perternsas observed with an abnormal PI [18].

.
3
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Randomized Controlled Trial Comparing

Cerebral Perfusion Pressure—Targeted Therapy
Versus Intracranial Pressure—Targeted Therapy
for Raised Intracranial Pressure due to Acute CNS

Infections in Children*

Ramesh Kumar, MD, DM; Sunit Singhi, MD; Pratibha Singhi, M D; Muralidharan Jayashree, MD;

Arun Bansal MDD - Anui Bhatti, MDD N

Measwrements and Main Results: A 90-day mortality in intracra-
nial pressure group (38.2%) was significantly higher than cere-
bral perfusion pressure group (18.2%:; relative risk = 2.1; 95% C|,
1.09—-4.04; p = 0.020). The cerebral perfusion pressure group in
comparison with intracranial pressure group had significantly higher
median (interquartile range) modified Glasgow Coma Scale score
at 72 hours (10 [8—-11] vs 7 [4-9], p < 0.001), shorter length of
PICU stay (13 d [108-152 dl vs 18 d [14.5—-21.5d], p= 0.002)
and mechanicalventilation (75d [54-96 dlvs 11.5d [9.56-13.5d],
p=0.003), lower prevalence of hearing deficit (8.9%b vs 37.1%b; rela-
tive risk = 0.69; 95% CI, 0.53—-0.90; p = 0.005), and neurodisability
at discharge from PICU (53.3% vs 82.9%b; relative risk =0.37; 95%
Cl, 0.17-0.81; p = 0.005) and 90 days after discharge (37.8% vs
70.6%: relative risk = 0.47: 9536 C|. 0.27-0.83:
Conclusion: Cerebral perfusion pressure—targeted therapy. which
relied on more frequent use of vasopressors and lesser use of
hyperventilation and osmotherapy, was superior to intracranial
pressure—targeted therapy for management of raised intracranial
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Figure 2. Kaplan-Meier cuve showing probability of survival upto day 90
after discharge from PICU in the two study groups (adjusted hazard ratio,
2.25,95% CI,1.06-4.79; p = 0.035). CPP = cerebral perfusion pressure,
ICP = intracranial pressure.
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~— KIIiHIYHEe CHOCTCPEKEHHA

Juruna dap'a 1., 13 pokiB naginmiia g0 BIT KHII XOP OJAIKJI 03.01.2019 3i
CKapraMu Ha NMiABMIIEHHA TeMmIieparypu Tija 10 39,0°C, MJIsiBicTb, IHTCHCUBHU U
rOJIOBHUM 0iJ1b, CBITJI000513Hb, OJIIOBAHHS, PiAKI BUNIOPOXKHECHHA. CTaH TIAKKHUMN.
IIpuTomMHa, MJsiBa, rimoaumHamiyHa. Purignicts M’s3iB morwiauui. PiBeHb
cBiomocTi 3a mkaJjow koM Inasro — 15 o6aais. Y/1 - 20/xs, SpO, 98% npu FiO,

— 0,21, AT — 104/67 mm pr. ct1., HCC — 137 yu/xs.

Hb - 117 r/a, Ht - 0,33, aeixouuTto3 - 26,010%ua, rimoko3a - 7,0 MmoJb/Ji,
3araJibHMi OiJI0K - 64 1/J1, ceuoBuHa - 15,8 MMoJb/1, KpeaTuHiH - 290 MKMOJIB/ 1,
Jakrar - 5,3 mmoab/ia, K+-4,79 mmoas/a, Na*t -133,5 mmoas/a, iCat+ - 1,12
MMo.Jb/J1, Cl-- 101 mmoas/a, CPB - 384 mr/ma, ACJI-O - 1600 Oa/a.

Y kiiHiYHOMY aHadi3i ceui — miypis, nporeinypis. IIK® - 29 mu/xs/1,73 m2
(Schwartz).
JocaigxeHHss cnuHHOMO3KO0BOI pignau Bia 03.01.2019: nuro3 — 1750x106/a (95%

H), Oijiok — 1,0 r/a, roko3a — 3,2 MMoub/Ja, xjJopuad — 131 mmoub/i, peaxkiis
ITanai — mo3uTuBHA.
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~—— KuiniuHe crocTepeskeHHs

Y3 BHyrpimHix opraniB Big 03.01.2019 -
MapeHXiMaTo3Ha peakuia nediHKM. XoJaHrit. Peaxuist
CTIHOK MHCOYOK HHPOK.

I'emogunamika: YO - 50 mia, @B - 73%, MOC - 6,1 1/xB

Exoconockonissi: Vmax CMA mnpaBopyu - 106 cm/c,
JiBopy4 - 109 cm/c, PI npaBopyu - 1,13, aisopyu - 1,10.

JliarHocTOBaHO cemncuc (iMOBIPHO CTPEeNTOKOKOBOI
eTiosiorii), THIMHMHA MEHIHIIT, He(PHUT, EHTEPOKOJIIT,
XOJIAHTIT, rOCTPe MOIIKOIKEHHS HUPOK.

Po3snmovyaro IT: medprpuakcoH, JeBO(JIOKCAIMH,

i30TOHIYHI COJILOBI KPHCTAJOIAH, PeocopoOiJaKT,
(ypocemia, renapuH, NeHTOKCU(PIITIH.
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 —KJiaiHIYHe crmocTepeKeHHs]

ITonpu tepanito 4.01.2019 BiamivaeTwes 30ubineHHs P1 y CMA go 1,6
(BUT nonan 20 MM pT.CT.).

05.01.2019 y pmIBYMHKH CTaBCs Hamajd KIOHIKO-TOHIYHMX CYIOM 3
HenpuToMHIcTIO (6 OaniB 3a IIKI), mopyiieHHIM aUXaHHS, O3HAKAMU
CTPIMKO 3pOCTar0u0i BHYTPIIIHOUYEPEHHOI TinepTen3ii (mismu Tpycco,
nerka a"izokopist D<S). XBopa Oyna 3aiHTyOOBaHa, po3mnoyara [IIBJI.
IIpu Y3]I: ToBIIMHA 30pPOBOI0 HEPBY MpaBopyd - 5,8 MM, JiBOopy4d — 5,9
mMm, Pl y CMA - 1,6.

Po3nouaro wmounitopunr mepedpanpHOi carypamii — rSO, (51-64%
cumeTpuuHo), ASpO, (35-45%) ta EEG (moHiTOp Massimo
Root+SedLine®).
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—— KuiHIYHe CIIOCTEePeKCHHSA

IIpoBegeno 3aminy AbBT Ha MeporieHEM, BaHKOMIIUH Ta
OCH3WIICHIIWIIH, po3rnodaro 1HPy31i0 5% po3uunny NaCl,
TATPYBAHHS TIONEHTANIy Harpito 0 ynoBuibHeHHsS EEI.
[lompu Tepamixo MOEePIOAUYHO ITOBTOPIOKOTHCS KIOHIKO-
TOHIYHI CydOMH, THMYacoOBa aHI3OKOpIis, apreplajibHa
rineprensiss 160/110 mm pr.ct. Ha EKI' 4acti emizoau
MJIYHOYKOBOI Ta CYNpPaBEHTPHUKYIAPHOI OIreMiHIii,
CyOCHIOKapalaibHa 1mIeMis OLIbII BHpPa)X€HA B 3aJHBO-
CeNTaJIbHO-aIIEKaIbHO-00KOBIM 00JaCT1 JIIBOrO IIJTYHOYKA.

30epiraeTbCs ypemis, JMXOMaHKa, JakTar 4,7 MMOJBb/II,
K®K- Ta TPONOHIH Y M€KaX HOPMHU.
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~ —KJIIHIYHE crTocTepeKeHH

9.01.2019 xBopa na IIBJI, VT 8 mu/kr (400 min), £ 16/xB, Vm 6,4 1/xB,
EtCO, 40 mm pr.cT. SpO, 98%. CniocrepiraeTbcst pO3BUTOK ABOOIYHOIO

Mijpia3y 0e3 peakliiii Ha CBITIIO, HosiBa UM Tpyco. OI11HKa 3a MKaJIOK
koM [ maszro — 3 0anm.

ToBirHa 30poBHUX HEPBIB: 6,2 MM mpaBopyd Ta 6,1 MM JI1BOpyY.

Exokapaiockoniss: UHCC 109 ya/xB, KJIP 38 mMm, YO 32 mia, @B 51%,
XOC 3,5 n/xB, AT 120/88 mm pt.cT., CAT 98 MM pT.CT.
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100 I a

Normal MCA Vessel Flows
=

100‘ b | | ICI

Increased ICP / Decreased CPP

e
100 d t

Cerebral Circulatory Arrest

Fig. 6 Progression of intra-cranial circulatory arrest via transcranial
Doppler of middle cerebral artery flows. a Normal systolic upstroke
with normal step-down of diastolic flow. b Increased peak systolic
flow with decreasing diastolic flow and eventual blunting of diastolic
flow. ¢ Diastolic flow reversal. d Biphasic or oscillating flow—uwhere
diastolic flow reversal approaches equal size to systolic flow. e
Isolated sharp systolic peak flows of < 200 ms and small systolic
amplitude of < 50 cm/s. f Zero flow—where there was previously
documented TCD flow. The red box denotes states (d, e, f) in which
cerebral circulatory arrest can be diagnosed

ITiggac nonmiaeporpadii KpOBOILIUHY
no CMA BUSIBIICHE CTPIMKE
3HMIKCHHS CUCTOJIIYHOI IIBUAKOCTI JI0
31 cm/c, miactomiuHoi — go 13 cm/c,
XBHJISL pETPOTPaTHOr0 KPOBOTOKY.

eCPP 24 mwm pr.ct., eICP 42 Mmm
pr.cT. (Edouard et al, 2005).

Po3nodaro MOHITOPUHT
nepeodpanpHoi carypauii — SO,
(51-64% cumerpuuno), ASpO,

(35-45%) Ta EEG (MoHiTOp Massimo
Root+SedLine®).
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Emzoa po3IIHEHO SK KPUTUYHE 3HUKCHHS IEepeOpaibHOI
nepdy3li Ta pPO3BUTOK ITI00ATBLHOI MOrO 1IeMii BHACIIIOK
CTPIMKOI'O 3pOCTaHHS IHTPAKPAHIAJILHOIO THUCKY.

HeraitHo po3nodaro 1H(py3110 HOpagpEeHaIIHy A03010 2,5 MKI/
kr/xB g0 30uiblieHHs CAT y mexax 110-120 mm prT.cT.,
IIPOBEJCHO TIIEPBEHTWIALII0, BHYTPIIIHBOBEHHO CTPYMIHHO
BBecHO 150 mur manHITONY Ta 150 M1 5% po3unny NaCl.

[ToB1IbHO, OPOTATOM 1 TOAMHM CIIOCTEPIraaocs 301IbIICHHS
SO, 1o 55-60%, 3menmenns ASpO, (35-40%). 3’aBnsieTbes

MJIsIBA peakiis 31HuLb Ha cBITiI0. Ha EEI moBuUIBHI A -XBHIIL.
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IHTEHCHUBHOI KOPEeKILii

HepeopaTbHOTO rOMeoCTa3y

ITig yac rimonpedysii
MO3KY
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—— KJUIHIYHE CIIocTepeKeHHSA

Y mnomanpmioMy cCrocrtepirajgacsd ITOBUJIbHA ITO3UTHUBHA
AVHAMIKA — 3MCHIICHHS ITIMOMHY KOMH, IPUIIMHEHHS CY/I0M,
MOKpAIICHHS ITOKA3HUKIB (DYHKIIIT HUPOK.

S50, cTab1abHO Ha piBHI 60-70%.

ToBuIrHA 30pOBUX HEPBIB:

12.01.2019 — 5,3 MM npaBopy4, 5,5 MM JT1BOpYHUY.
14.01.2019 — 5,3 MM nipaBopy4, 5,2 MM JIIBOPYUY.

15.01.2019 — 4,5 mm npaBopy4, 4,5 MM JT1BOpYUY.
Hocmmxkenuss CMP Big 24.01.2018 - nuto3 — 12,0%106/1 (10

H, 2 11), Ou10K — 0,66 /71, rroKo3a — 2,7 MMOJIb/JI, XJIOPUIU —
116 mMmonb/m, peakuis [1lanal — c1abo mo3uTUBHA
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Kiiniune cnocrepeskeHHs

SMPT roaoHoro mo3ky Big 18.01.2019 — Ha piBH1 nepeaHbO-
KOHBEKCUTAJIbHUX BIAAUIIB JIIBOI JOOHOI [0JI1 CyOaypalibHa
eMII1€EMa TOBIIMHOIO 6 MM, a TAKOK BOTHMIIE YPAKECHHS Y BUITISII
HAaOpsIKy KOPKOBUX BIIJAUIIB JIIBOI JOOHOI JI0JI1 — BOTHHIIECBHUH
eHuedamT. 31erka maIaBiIeHUN NepeIHId PIr J1BOTO IILTyHOYKA.

21.01.19 piBens cBiaomocTti 13-14 6amB 3a LIKI, pecniparopna
M1ATPYUMKA IIPUIIMHEHA, JIBYMHKA €KCTyOOBaHa

SIMPT B1g 23.01.2019 — no3uTuBHA TUHAMIKA

Y Oepe3Hi J1BYMHKA ITiIIa 40 IIKOJIM, 1€ HAaBYAE€ThCS
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PAPER

Brain tissue oxygen guided treatment supplementing
ICP/CPP therapy after traumatic brain injury

J Meixensberger, M Jaeger, A Vath, J Dings, E Kunze, K Roosen

.............................................................................................................................

J Neurol Neurosurg Psychiatry 2003;74:760-764

See end of article for
authors’ affiliations

Table 3 Neuromonitoring variables of the two Table 4 Outcome offer si months for the fwo
treatment groups for the whole monitoring period reaiment groups

Group 1: ICP/CPP  Group 2: PO,

Variable vided (n=40 vided (n=53 Value
° ( : ° i==d | Group 1: ICP/CPP - Group 2: F,0,

ICP (mmHg)  18.7(11.9) 15.5 (7.9) 0.21* Voriable ~ quided (1=39)  quided (n=52) pValue"
hor bl 23978 2810103 003 7 S

O, (mm Hg 9 (7. . . .03* 0 0
P 220 30% 30% 0.101 Poor outcome (18 (46% 18 (35%
CPP <70 55% 54% 0.811 (60S=1-3) 077
PO, <10 8.5% 3.4% 0.081 Good ovtcomg 21 (54% 34 (65%) |
Values are mean (SD) (first three rows) or relative frequency of critical (GOS=A-5] \. J
phases lasting 30 minutes for ICP > 20 mm Hg, CPP < 70 mm Hg,
and P,O, < 1.33 kPa (10 mm Hg) over the whole monitoring period. )y table 72 e

*Mann-Whitney U test. , v .
12 x 2 table xzy test (median test). ICP, intracranial pressure; CPP, cerebral perfusion pressure; GOS,
ICP, intracranial pressure; CPP, cerebral perfusion pressure; P,0,, Glasgow outcome scale; P,0,, partial pressure of brain fssue oxygen.

/{f—.f-.\porticl pressure of brain tissue oxygen. -
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OﬁJZOBOp CHHSI: Eame, s

MYJ'H)TI/IMO,Z[aJIBHI/II/I HEIHBA3UBHUI HEUPOMOHITOPHUHI MA€ BKIIFOUATH:

e MOHITOPUHT BHYTPIITHLOUYEPETTHOTO THCKY,

e MoHiTOpHHT 1IepeOpaibHOTO Nnepdy31HHOr0 TUCKY,

e MOHITOPUHI OKCUT€HAIIl],

e Heiipodiziomoriyauii MOHITOPUHT
3acTOCYBaHHS KOMIMJEKCHOTO MYJbTUMOJAJIBHOTO MOHITOPUHTY B YyMOBax
HEUPOIHTEHCUBHOI Tepallii JI03BOJIsIE€ Kpallle J1arHOCTYBaTH MATOJIOTIYHI po3daau Ta
[IJIECIIPSIMOBAHO KOPETYBATH 3MIHM 1HTPaKpaHiaJIbHOIO TOMEOCTa3y

[HTeHCHMBHA Tepamis KPUTHUYHOI IHTPAKPaHIAIBHOI TIMEPTEH31i MpU HEUPOIH(DEKIIAX
Ma€ TPYHTYBAaTUCS Ha JOKTpUHI Po3Hepa — KOHTpOJs 1epeOpaibHOrO mepdy31iHOTO
THUCKY, 110 JIO3BOJISIE YCYBAaTH HABIThH €M130/IM KPUTUYHOI JiecaTypailli Ta nepeopaibHOi
iremii 3 3a0e3MeUeHHSIM CIPUSATINBOTIO HEBPOJOTTYHOTO BUXOY.
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