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25xpovoc BpeBnke otnv akpn tov dpopou, bavn
eniBeon

uetadepOBnke amnod acbevodopo oto TEN
Metadopd oe okAnpn cavida/ okAnpo koAdapo AMZZ.

18 avamvoeg/Aento, SpO, 99% pe paoka pn
ETIOLVELOTIVONG

A.M. 180/80mmHg, KX 90/min.
E1l, V1, M3, lookoplko¢ (3mm), dwToKvNTLKO + Apdw
Opatn ekxUUwaon otn Og&LA TTPOOWTILKH XwpPa



» E€aodaAion aepaywyou: ZTOHOTOTPOXELAKN
StaocwAnvwon e mpovolia yia tn otadegponoinon tTng
AM22

» MAeBKA mMpocBaon Kot vypa
» Metadopd otov aéoviko

» MpwTOKOAAO MOAUTpOUATIO
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Zuvexng uEtpnon evdokpaviag mieong (ICP)

—. Brain

=)) Trauma
;sﬁ..-m..._m-,-r:ﬁ"" FOUNDATION
Level II B

e Management of severe TBI patients using information from ICP monitoring 1s

recommended to reduce in-hospital and 2-week post-injury mortality.
Level I and Il A

e There was insufficient evidence to support a Level I or II A recommendation for this

topic.



Evéoxpavia vmeptaomn Aoyw KEK-
T xdvovupe kKoL ToTe




2ZUVVEVONON LLE TOUC VEUPOYXELPOUPYOUC yLaL TOtoBETNON
HETpnong evdéokpaviag nieong (1ICP)

KataotoAn pe mponodoAn, ptdaloAapn kot pevravoAn
YREPWOUWTLKN Oepameia HE HOVVITOAN

TortoB<tnon kevipkoU ¢pAeBikoU kaBetnpa, KaBeTnpa
olLHOTNPNG LETPNONC TNG APTNPELAKNG TILEONC KOt CWARVA
EVTEPLKNAC oltiong, kAlon kepaAnc 30-35°

2toxot: CVP:6-10mmHg, Sat=9/7%, PaO,>30
mmHg, PaCO,:34-38 mmHQg,T<37°C



[Tepipuevovtag tov N/X

J Neurosurg 109:678—-684, 2008

Relationship of “dose” of intracranial hypertension to
outcome in severe traumatic brain injury

Clinical article

ANNE VIK, M.D., Pu.D.,'* TorBJORN NAG, M.D.,* OppRUN ANITA FREDRIKSLI, M.D.,!
ToriL SkANDSEN, M.D.,>* KENT GorRAN MOEN, M.D.,* KARI SCHIRMER-MIKALSEN, M.D.,3
AND GEOFFREY T. MANLEY, M.D., Pu.D.?

Departments of ‘Neurosurgery, *Physical Medicine and Rehabilitation, and *Anaesthesia and Acute
Medicine, St. Olav University Hospital; “*Department of Neuroscience, Norwegian University of Science
and Technology, Trondheim, Norway; and *Department of Neurosurgery and University of California
San Francisco Brain and Spinal Injury Center, University of California, San Francisco



Zuvexng uEtpnon evdokpaviag mieong (ICP)
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J Neurosurg 109:060780-600804, 2008



Zuvexng uEtpnon evdokpaviag mieong (ICP)
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Fic. 3. Graph demonstrating the number of patients with fa-
vorable and poor outcomes at 6 months in 4 groups with different
doses of ICP AUC: no dose (0 mm Hg*hour), low dose (> 0-75

mm Hg*hour), moderate dose (> 75-200 mm Hg*hour), and high
dose (> 200 mm Hg*hour).

J Neurosurg 109:060780-600804, 2008



Zuvexng uEtpnon evdokpaviag mieong (ICP)

The NEW ENGLAND
JOURNAL o« MEDICINE

ESTABLISHED IN 1812 DECEMBER 27, 2012 VOL. 367 NO. 26

A Trial of Intracranial-Pressure Monitoring
in Traumatic Brain Injury

324 acBeveic, Bapia KEK

>13 etwv, BoABila-Ekovadop

2 OpAOEC

ErmiBiwon kat veupoAoyikn EkBoon



Zuvexng uEtpnon evdokpaviag mieong (ICP)
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Figure 1. Cumulative Survival Rate According to Study Group.
A Kaplan—Meier survival plot based on the prespecified analysis shows the cumulative survival rate at 6 months
among patients assigned to imaging and clinical examination (ICE) as compared with those assigned to intracranial-
pressure (ICP) monitoring (hazard ratio for death, 1.10; 95% confidence interval [Cl], 0.77 to 1.57). The inset shows
the results of the post hoc analysis at 14 days (hazard ratio, 1.36; 95% Cl, 0.87 to 2.11).

N Engl } Med 2012;367:2471-81.



» ToroBetNONKe amod ToV VEUPOXELPOUPYO EVOOTIAPEYXU LOTLKOC
kaBetnpag petpnong ICP. H tiun eloodou nrav 30 mmHg.

XopnynBnke pavvitoAn kat avéndnke to Paboc kataotoAnc. H
PaCO?2 ota 35mmHg, Na=145 mEq/L

» H evbokpavia ieon avtamokpiBnke apxlkd otnv avénon tou
BaBouc KATAOTOANC, TNV UTIEPWOLLWTLKY Bepareia pe
navvitoAn kat 3% NaCl kat tn dratripnon PaCO2 35mmHg.

2TOXOI
» ICP<22mmHg
» CPP:60-70 mmHg
BTF 2016



Multimodality monitoring
Precision Medicine

» CPPreactivity index, autoregulation

» PbO,

» L/P ratio G nferor B
» NIRS \ |

» SjO, cﬁt

» TCD . " tip



AgvtepevovteG otoyxol - PbtO2

MORMAL BRAIN BRAIN LUNDER EVACUATED HEMATOMA
{1549 patients) {104 patients)

PbtO, W
Ventilator manipulation-
increasing FiO,

CPP augmentation

BRAIN NEAR COMTUSICN CONTUSED BRAIN

{1105 patlents] 3£ patlents}

N — Sedation

|ICP reduction with
hyperosmolar therapy
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http://what-when-how.com/neuroanaesthesia-and-neurointensive-care/brain-tissue-
biochemistry-monitoring-and-imaging



Huepa 2

» Metd v mdpooo tov tpwtov 24mpov 1 ICP
eCokoAovBovoE va eUPaVICEL OYUEC VD TOV
35mMmH(g, mov aviamokpivoviay GI1 YOpPyNnNom
vrtéptovov oaivpatog NaCl 3% xov/n povitdéanc.

» Emoavainym aCovikng topoypopiog






Huepa 2

» H véa aCovikn eyKe@AAOL 0gV OVEIEIEE YELPOVPYIKA
ECAPECIUEC GLAAOYEC



Evéoxpavia vmeptaomn Aoyw KEK-
T xdvovupe kKoL ToTe

CPP 70 mmHg
NA

PaCO2= 34mmHg

MpomodoAn 5mg/Kg/h, MidagoAapn 0.5mg/Kg/h, Fentanyl |.5pg/Kg/h



e NEW ENGLAND
JOURNAL o MEDICINE

ESTABLISHED IN 1812 APRIL 21, 2011 VOL. 364 NO. 16

Decompressive Craniectomy in Diffuse Traumatic Brain Injury

D. James Cooper, M.D., Jeffrey V. Rosenfeld, M.D., Lynnette Murray, B.App.Sci., Yaseen M. Arabi, M.D.,
Andrew R. Davies, M.B., B.S., Paul D’Urso, Ph.D., Thomas Kossmann, M.D., Jennie Ponsford, Ph.D.,

lan Seppelt, M.B., B.S., Peter Reilly, M.D., and Rory Wolfe, F

and the Australian and New Zealand Intensive Care |
f i ‘h‘l I“ - Standard care
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Hours since Randomization

Figure 1. Intracranial Pressure before and after Randomization.

Shown are the mean measurements of intracranial pressure in the two
study groups during the 12 hours before and the 36 hours after randomiza-
tion. The I bars indicate standard errors.




Evéoxpavia vmeptaomn Aoyw KEK-
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PaCO2= 33mmHg

MponopoAn 5mg/Kg/h, MidaoAapn 0.5mg?Kg/h, Fentanyl 1.5pug/Kg/h



The NEW ENGLAND JOURNAL of MEDICINE

ORIGINAL ARTICLE

Hypothermia for Intracranial Hypertension
after Traumatic Brain Injury

Peter J.D. Andrews, M.D., M.B., Ch.B., H. Louise Sinclair, R.G.N., M.Sc.,
Aryelly Rodriguez, M.Sc., Bridget A. Harris, R.G.N., Ph.D.,
Claire G. Battison, R.G.N., B.A., Jonathan K.J. Rhodes, Ph.D., M.B., Ch.B.,
and Gordon D. Murray, Ph.D., for the Eurotherm3235 Trial Collaborators*

2toxo¢ 600 aoBeveicc, teAika tuxatontotnlOnkav 387 acBbeveic pe KEK
ICP>20mmHg

2 opadec

TEALKO onMEio n veupoAoyikn EKBaon



‘ExBaon - MeAetn Eurotherm

Figure S7. Survival curve for mortality between randomization and 6 months by

intervention
Product-Limit Survival Estimates
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PaCO2= 33mmHg

MponopoAn 5mg/Kg/h, MidaoAapn 0.5mg?Kg/h, Fentanyl 1.5pug/Kg/h



» Kotd 1o tpito 24mpo ko evod 1 PaCO2 = 33 mmH(g
Kol To Na tov opo? eiye etdon tiun 153 mEg/L n
EVOOKPAVIO TTIECT] EULQAVIGE aryun 36 mmHg. Me

EMTAEOV LOVITOATN KO DTEPTOVA OLOLTNPT|COLE TNV
|CP 25mmHg «ou CPP 70 mmHg.






Ymepaeplopog - Ymokamvia

PaCO,: 4.7 kPa PaCO,: 3.5 kPa
(35 mmHg)

Matta B, Menon D, Turner |, Textbook of Neuroanaesthesia and Critical Care



Kpaviektoun

e NEW ENGLAND
JOURNAL o MEDICINE

ESTABLISHED IN 1812 SEPTEMBER 22, 2016 VOL. 375 NO. 12

Trial of Decompressive Craniectomy for Traumatic Intracranial
Hypertension

P.J. Hutchinson, A.G. Kolias, I.S. Timofeev, E.A. Corteen, M. Czosnyka, J. Timothy, I. Anderson, D.O. Bulters,
A. Belli, C.A. Eynon, J. Wadley, A.D. Mendelow, P.M. Mitchell, M.H. Wilson, G. Critchley, J. Sahuquillo,
A. Unterberg, F. Servadei, G.M. Teasdale, ].D. Pickard, D.K. Menon, G.D. Murray, and P.J. Kirkpatrick,
for the RESCUEicp Trial Collaborators*

408 aoBeveig 10-65 etwv ICP >25mmHg
2 opadec
2UVOETO TEALKO onuElo
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CSCUE-ICP
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» 2onnon e N/X. Eravainyn CT eykepdiov, yopig
véa XKE.

» AmOQoom Yo cuvEYEln LE cuvtnpnTikn Oepameia.

» "Eywve ooxiun BaBovc katastoAnc pe Osiomeviaan.

» H evooxpavia wicon Eénece oto 10 mmHQ ko n wieon
dpocvong otatnpnOnke ota 70 mmHg.



» Eyive @Option ue 2 g o€ otoupeUeEveG 006€1c Tov 250
MQ Ko KoTomy otdyonyv yopnynon ue pvouo 3-8
mg/kg/hr pe cuveyn nhekTpoeyKePAAOYPUPIKT
TOPAKOAOVONGN Kot TITAOTOINGT] TG 000N G LUE GTOYO
TNV NAEKTPOEYKEPAAOYPOUPIKT] KOTAGTOAT).

» THapdAinia, amocVpOnKoy To AAAQ KOTOUGTOUATIKO
edpuakoa. Me tnv eraymyn BapPitovptkod KOUOTOS M
|CP xoudvOnke ota 15 mmHg.



Burst suppression
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Matta B, Menon D, Turner ], Textbook of Neuroanaesthesia and Critical Care



Therapy Levels of
Steps  Evidence Treatment Risk

Infection or delayed hematoma

Subdural effusion

Hydrocephalus and syndrome
of the trephined

8 Not reported Decompressive craniectomy

Hypotension and increased number

7 Level Il Metabolic suppression (barbiturates) T
6 Level 11l Hypothermia | Fluid and electrolyte disturbances and infection
5 Level 111 Induced hypocapnia | Excessive vasoconstriction and ischemia

Hyperosmolar therapy Negative fluid balance

4 Cevet]l Mannitol or hypertonic saline I-!ypernat‘remla
Kidney failure
3 Not reported Ventricular CSF drainage | Infection
2 Level 11l Increased sedation | Hypotension
Intubation
Not N bic | Coughing, ventilator asynchrony,
reported OrmOCarnic 1 entilator-associated pneumonia
ventilation P

N Engl | Med 2014;370:2121-30.



Therapy Intensity Level - TIL
0

TILO
TIL |

TIL 2

TIL 3

TIL 4

Kapuio mapepBaocn

Baowkn dpovtida: KataoToArn yla avoxr Tou TpaxXELooWANVA Kol
ouvepyaoia Tou acBevouc e Tov avanveuotnpa, evOodAEPLa vypad Kot
OlYYELOCUOTIOLOTLKA YLt Aoyouc 1tou dev epopouv 1o KNI, kAion
kepaAng, vopuokarnvia (PaCO, 2 40mmHg)

Hria péoa eAeyyxou tng ICP: BaBocg kataotoAng, evbodpAEBLa vypd Kot
OlYYELOOUOTIOLOTLKA YLaL UTtOOTHPLEN TNE Itieonc apdeuong,
UTtEPWOUWTLKN Bepameia oe xapnAeg dooelg, nmia untokanvia (PaCO,
35-40 mmHg), napoyxeteuon ENY pe puBuo <120 ml/ 24h

KAlpakoUpeva petpa eAeyyou tne ICP: Avénon 66oncg tng
UTLEPWOMWTLKNAG Bepameiag (Sosm ), tng unokanviag (PaCO?2 30-
35mmHg), éAeyxog Beppokpaciag (35-37°C), mapoxeteuon ENY pe
puOuOo 2120 ml/ 24h

Méeylota peoa eAeyxou tng ICP: Yrokanvia (PaCO, <30 mmHg),

urnoBepuia <35°C, p.ETaﬁOAlKI'] KaTaGtOAI'], XELPOUPYLKA
napeppaon (amoovpumieotikn Kpaviektopr/ AoBektoun).

JOURNAL OF NEUROTRAUMA 33:1-7, 2016)



* Adou emnetevuyxOn o eAeyxoc tnc ICP yia 24 wpecg pe
puBLO xopriynong 8 mg/kg/hr , €ywve otadlakn
LELWOoN EwC SLakoTt TEALKA TwV BopPLtouplkwy 5
MEPEG LETA TNV EVAPEN TNG XOPNYNONG Toug (8" nuepa
voonAelag).

* MapaAAnAn otadlakn AOKATACTOCON TWV TILWV TOU
vatplou kat tou dtoéeldiou.



» Tnv 11" pepa voonAeiog n ICP gudavile kot TtaAL oL ES
ewg 35mmHg.

» EpmnUpetoc 38.8°C e piyoc

» Neo dnOnua otnv aktwoypadia Bwpakog
» PaO2=80mmHg, PaCO2=43 mmHg,

» Na= [46mmHg



» A¢ovikn eykedpalou
» YREPWOUWTLKA Beparmeia Kal KATaoTtoAn He ponodoAn
» HEI

» H aéovikn eykedpalou dev avedelte vea XKE,BpopBwaon
dAeBwdwVv KOATIWV N vdpokEPao, aAAd BeATiwon NG
elkovac. To HET dev avedelte emAnmtikn dpaotnpLotnra.
XopnynOnke Mutmepakhivn/TolopumoKTAN Kot
TPOTIOTIOLNONKE 0 UNXOAVLKOC AEPLOMOC. ATtodacioapE va
XOPNYNOOUUE EUTTELPLKA AEBETLPAKETAMN.



- Me tnv napepBaon avtn n ICP eAéyxOnke
LkavoTtoLlNTKA Kait Ttn 14" nuepa o acBevnc umteBANON
o€ SLOOEPULKT TPAXELOCTOLA, KOl KOTOTILV EYLVE
Sdlakorn NG KataoTtoAng Kat apaipecn Tou
KaOeTpa HETPNONG evdoKkpaviac mieonc.

« Mapa tnv BeAtiwon TNC aVOIVEVLOTLKNG AELTOUPYLOG
KaBw¢ Kat TNC aLLoSUVOULKNAC TOU KATAOTAONG, N
VEUPOAOVYLKN TOU €LkOova rtapepeve dtwyxn (E1, V1,
M4) pa eBdopada peta tn Slakormn TG KATaoToANC.
Eywve payvntikn topoypadia eykedpaiou.



Sed
Study Date: Im:9
study Time

DAI?



* H veupoAoyLKn €LKOVO TOU appwaoTou BeAtiwOnke
NMPOOOEVUTLKA LECO OTO ETTOUEVO OEKANEPO KOL O
acBevnc e€NABe amo tnv MEO pe kAlpako MoaokwBnc
14 (E4, V4, M6), TETpaKLVNTLKOC, aLLOOUVALKA
otaBepoc kal anupetoc, adou €ylve GUYKALON TNC
TPOXELOOTOMLAC TNV 26N NUEPAL.



2JUVEXNC LETPnon evbokpaviac ieong ¢

KAlpakwon Beparmeioc — BepameuTiko MPWTOKOAAO v/

E€atouikevon pe Baon dedopeva amelkovionc Ko
VEUpOTIOPALETPNONC ¢V

2TEVH ouvepyoaoia UE VEUPOXELPOUPYO vV

Alyec ol emlotnoViKEC evdeiéele, Stadpopormoinon twv
TPOLKTLKWYV O€ KABE KEVTPO.



M
S=lan] TRIALS GROUP

International prospective
observational StudY on iNtrAcranial
PreSsurE in intensive care (ICU)

The SYNAPSE-ICU

—_— — T ——

ClinicalTrials.gov Identifier: NCT03257904 S t u d v
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