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25xpovoc BpeBnke otnv dkpn tou dpopou, bavn
eniBeon

uetadpePOnkKe anod aoBevodopo oto TEI
Metadopd oe okAnpn oavida/ okAnpo koAdpo AMZY.

18 avamnvoeg/Aemnto, SpO, 99% pe paoka pn
ETIOLVELOTIVONC

A.M. 180/80mmHg, Kz 90/min.
E1l, V1, M3, tookoplkoc (3mm), pwToKvnNTKO + Apdw

Opatn ekYUpwon otn 6&&Ld MPOCWTILKA XWwpPao



» E€¢aodaAion aspaywyou: ZTONATOTPAXELOKN
StaocwARvwon HE tpovola yla tTn otabspomnoinon tng
AM22

» MAeBKA pooBaon Kot vypa
» Metadopa otov afoviko

» MpwTOKOAAO MOAUTpOLOTIOL
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Lancet Neurol 2017; 16: 452-64




Yuvexng petpnon evoéokpaviag mieong (ICP)

Brain
Trauma

FOUNDATION
Level II B
e Management of severe TBI patients using information from ICP monitoring is

recommended to reduce in-hospital and 2-week post-injury mortality.
Level I and 11 A

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

topic.
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2UVVEVONON ME TOUC VEUPOXELPOUPYOUC yiLa TormoBEtnon
HETpnong evéokpaviag nieong (ICP)

KataotoAn pe nponodoAn, ptdéaloAapn kat ¢peviavudn
YREPWOUWTLKN Bepameio pe povvIitOAn

TorntoO£tnon kevtpikoU PpAeBkov kaBetnpa, KaBsTnpa
OLLLLOTNPNG LETPNONG TNG OLPTNPLAKNC TILEGN G KoL CWARVAL
EVTEPLKAC oltiong, kKAion kedpaAng 30-35°

>toxot: CVP:6-10mmHg, Sat=97%, PaO,>80
mmHg, PaCO,:34-38 mmHQg,T<37°C



[Tepruevovtag 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., PH.D.,* TorRBJORN NAG, M.D.,* OpDRUN ANITA FREDRIKSLI, M.D.,!
TorIL SKANDSEN, M.D.,>* KENT GOGRAN MOEN, M.D.,* KARI SCHIRMER-MIKALSEN, M.D.,3
AND GEOFFREY T. MANLEY, M.D., PH.D.5

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



YuvexNnes HEtpnon evéokpaviag mieons (ICP)
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J Neurosurg 109:060780-600804, 2008



Zuvexng uEtpnon evéokpaviag mieons (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



Yuvexng petpnon evoéokpaviag mieong (ICP)

e NEW ENGLAND
JOURNAL o MEDICINE

EEEEEEEEEEEEE 1812 DECEMBER 27, 2012 VOL. 367 NO. 26

A Trial of Intracranial-Pressure Monitoring
in Traumatic Brain Injury
324 aoBeveig, Bapia KEK
>13 etwv, BoABia-Ekovadop
2 OpAOEC
ErmiBiwon kat veupoloyikn EkBoon




Yuvexng petpnon evoéokpaviag 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.



» TortoBetnOnKe Ao TOV VEUPOXELPOUPYO EVOOTIOLPEYXULOATIKOG
kaBetnpag petpnong ICP. H tiun etoodou ntav 30 mmHg.

XopnynOnke pavvitoAn kot aavénOnke to Paboc kataotoAnc. H
PaCO2 ota 35mmHg, Na=145 mEq/L

» H evbokpavia riiteon aviamnokpiBnke apylkd otnv avénon Tou
BaBouc KATAOTOANC, TNV UTIEPWOUWTLKN Beparmeia e
pavvitoAn kot 3% NaCl kat tn dratipnon PaCO2 35mmHg.

2TOXOI
» ICP<22mmHg
» CPP: 60-70 mmHg

BTF 2016



Multimodality monitoring
Precision Medicine

» CPPreactivity index, autoregulation
» PbO, (normal 35-50 mmHg,
Threshold<I5 mmHg 1 inf=nt

border

» L/P ratio<25 \
} NIRS 3 Cseter

» SjO, 55%-71% £
» TCD
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Aevtepevovteg otoyol - PbtO2

NORMAL BRAIN BRAIN UNDER EVACUATED HEMATOMA
{159 patients) {109 patients)

PbtO, W
Ventilator manipulation-
increasing FiO,

CPP augmentation

BRAIN NEAR CONTUSION CONTUSED BRAIN

{105 patients) 132 patlents)}

— — Sedation

|ICP reduction with
hyperosmolar therapy

Transfusion RBC




L/P ratio

L/P ratio

LPR < 25
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http://what-when-how.com/neuroanaesthesia-and-neurointensive-care/brain-tissue-
biochemistry-monitoring-and-imaging



Huepa 2

» Metd v mapooo tov Tpwtov 24mpov 1 ICP
eCakoAovBovoe va epeaviCel aryIES Avm TV
35mmHg, mov avtamokpivovtav otn Yoprynon
vrEptovov otaivuatoc NaCl 3% ko/M povitoanc.

» EmavaAnyn aCoviKnc TOUOYPOPiog






Huepa 2

» H véa aovikn eyKe@EAOV 0V OVEOEICE YEIPOVPYIKAL
eCAIPEGIUEG GLALOYEC



EAeyxoc¢

CPP 70 mmHg
NA |CP- CPP
I =Te00N YrepaePLOUOC
ENY PaCO2= 34mmHg
Na= 148 QOopwWTLKN
Bepareia
KPOLVLEKTOMN

KOTOLOTOAN

MpomnodoAn 5mg/Kg/h, MidaloAaun 0.5mg/Kg/h, Fentanyl 1.5pug/Kg/h




e NEW ENGLAND
JOURNAL of 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 |
Jg: |~|\:.I ".l‘; ; :‘1 Standard care
, § = T
|55 aoBevelc ;| :
15-59 gtwv, Bapld KEK 3 ,
7 ’ I 7 7 g 15
Oeparmeiec mpwing ypapupng, mapapovn vPpnAng ICP g
EVTéq 72 wp(bV E ! Decompressive craniectomy
2 opadeq o, g
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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.




Na = 1[50

KOTOLOTOAN

KPOLVLEKTOMN

EAeyxoc¢ TR
|CP- CPP n g
EAeyxoc
Bepuokpaaoiag
36°C

[ YrepaePLOUOC
PaCO2= 33mmHg

QOMWTLKN
Bepareia

MpomodoAn 5mg/Kg/h, MidaloAaun 0.5mg?Kg/h, Fentanyl |.5ug/Kg/h



The NEW ENGLAND JOURNAL of MEDICINE

ORIGINAL ARTICLE

Hypothermia for Intracranial Hypertension
after Traumatic Brain Injury

Peter ).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 acOeveicg, teAka tuyatonoOnkav 387 acBeveic pe KEK
ICP>20mmHg

2 OpAdEC

TEAKO onpeio n veupoAoyikn EkBaon



‘ExBoaomn - MeAetn Eurotherm

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

intervention
Product-Limit Survival Estimates
With Number of Subjects at Risk
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Na = 1[50

KOTOLOTOAN

KPOLVLEKTOMN

EAeyxoc¢ TR
|CP- CPP n g
EAeyxoc
Bepuokpaaoiag
35°C

[ YrepaePLOUOC
PaCO2= 33mmHg

QOMWTLKN
Bepareia

MpomodoAn 5mg/Kg/h, MidaloAaun 0.5mg?Kg/h, Fentanyl |.5ug/Kg/h



» Kata 1o tpito 24mpo kol evo np PaCO2 = 33 mmHg
Ko T0 Na tov opov giye ptaon tiun 153 mEqg/L n
EVOOKPAVIO TTiEGT eu@avice ayun 36 mmHg. Me

EMTAEOV LOVITOAN KOl DTTEPTOVO, OLULTTPTICOLLE TNV
ICP 25mmHg kot CPP 70 mmHg.






Yrepaeplonog - Ymokamvia

PaCO,: 4.7 kPa PaCO,: 3.5 kPa
(35 mmHg) (26 mmHg)
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Matta B, Menon D, Turner |, Textbook of Neuroanaesthesia and Critical Care



Kpaviektoun

The 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, J.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
2UVOEeTO TEALKO onuelo



R.

LSCUE-ICP

A GOS-E Results at 6 Mo (primary end point)

Il Dead M Vegetative [ Lower Upper [ Lower M Upper M Lower M Upper
state severe severe moderate moderate good good
disability disability disability disability recovery recovery

Surgical Group

Medical Group

70 80 90 100
Percent
B GOS-E Results at 12 Mo (secondary end point)
[l Dead M Vegetative [ Lower Upper [ Lower M Upper M Lower M Upper
state severe severe moderate moderate good good
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Surgical Group

Medical Group
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» 2unton pe N/X. Eravainyn CT eyke@dAov, yopic
véa XKE.

» AmOQOOT Y10 GLVEYELN LE GLVTNPNTIKN Oepameia.

» "Eyive ooxiun BdOovc katacsTtoAnC ne Ostomeviaan.

» H evookpavia mieon Enece oto 10 mmHg ko ) wieon
dpoegvong otatnpnOnke oto 70 mmHg.



» Eytve pOpTion LE 2 g o€ O1apeUEVEC 00GEIC TV 250
mg Kol KoTomy otdydnv yopniynon ne pooud 3-8 mg/
kg/hr pe cuveyn nhekTpoeyKe@aAloypapIKN
TopaKOAOVONoN Kot TITAOTOINGT) TNG 006G UE GTOYO
TNV NAEKTPOEYKEPUAOYPOPLKT] KOTOUGTOAN).

» THapdAAnAia, amrocvpOnkay Ta GAAO KOATAGTOATIKO
edpuako. Me v eraymyn BapPitovptkod KOUATOS M
ICP xopavOnke ota 15 mmHg.



Burst suppression
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Therapy Levels of
Steps  Evidence Treatment Risk

Infection or delayed hematoma

Subdural effusion

Hydrocephalus and syndrome
of the trephined

8 Not reported Decompressive craniectomy

N . .
Hypotension and increased number

7 Level Il Metabolic suppression (barbiturates) e finfoctions
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 ECiEL Mannitol or hypertonic saline H'ypernat.remla
Kidney failure
3 Not reported Ventricular CSF drainage | Infection
2 Level 111 Increased sedation | Hypotension
Intubation
Not Normocarbic | Coughing, ventilator asynchrony,
reported At ventilator-associated pneumonia
ventilation

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



TILO
TIL |

TIL 2

TIL 3

TIL 4

Kappio mapepfaon

Baoikn ¢ppovtida: KataoTtoAn yla avoxr Tou TPOXELOCWANVA KoL
ouvepyaoia Tov aocBevouc pe tov avarnvevotnpa, evOoPpAERLa uypad Kal
OlYYELOOUOTIAOTLKA YLla Adyouc rtou dev epopouv to KNZ, kAion kepaAng,
voppokarnvia (PaCO, 2 40mmHg)

Hruia péoca eAéyyou tneg ICP: BaBocg kataotoAn g, evooPpAEPLa uypa Kot
OlYYELOCUOTIAOTLKA Yla UTtooTHPLEN TNC Ttieong apdevong,
UTtEpWOPWTLKN Bepameia og xapunAeg dooelg, nma unokarnvia (PaCO,
35-40 mmHg), mapoyxeteuon ENY pe puBuo <120 ml/ 24h
KAlpakoUpeva petpa eAeyxou tneg ICP: Avénon 66onc¢ tng
UTLEPWOHWTLKAG Bepameiag (Sosm ), tng unokamnviag (PaCO2
30-35mmHg), eAeyxog Beppokpaociag (35-37°C), napoxeteuon ENY ue
puOLO 2120 mi/ 24h

Méeyiota peoa eAeyxou tng ICP: Yriokanvia (PaCO, <30 mmHg),

urnoBepuia <35°C, METQBOALKI’] Ka'taO“tOM"], XELPOUPYLKN
napepPaon (amooupmieotikn kpaviektopur/ AoBektoun).

JOURNAL OF NEUROTRAUMA 33:1-7,2016)



* AdoU emetevxOn o €Aeyyoc tn¢ ICP yia 24 wpec ue
puBLO xopriynong 8 mg/kg/hr, €ywve otadlakn
HeElwon €wg dLakomn TEAKA TwVv PapPLtouplkwyv 5
LEPEG UETA TNV EVAPEN TNG XOPNYNONG TOug (8" nuepa
voonAeiag).

* MapaAAnNAn otadLaKN OIOKATAOCTAON TWV TLULWYV TOU
vatpilou kat tou dtoeldiovu.



» Tnv 11" pepa voonAeiag n ICP gpdavile kat AL OLUES
ewg 35mmHg.

» EpmntUpetocg 38.8°C e pilyoc

» N€o dtNBnua otnv aktvoypadio Bwpakog
» PaO2= 80mmHg, PaCO2=43 mmHg,

» Na= [46mmHg



» A¢oviKn eykedpaAou
» YREPWOUWTIKN Oeparmneia Kal KATaoToAN e mMpomodOAn
» HET

» H aéovikn eykedpalov dev avedelte vea XKE,BpouBwon
dAeLwdwV KOATIWV N uSpokEPaAo, aAld PeATiwon TNC
glkovac. To HET 6ev avedele emlAnmtikn dpaotnplotnia.
Xopnynonke MutnepakiAivn/TolOUMAKTALLN KoL
TPOTIOTIOLNONKE 0 LNXOVLKOG aEPLOUOG. ATtodacioalle va
XOPNYNOOULLE EUTIELPLKO AEBETLPAKETAMN.



- Me tnv nopepBaon avtn n ICP eAéyxOnke
LKovoTtoLlNTKA Kot Ttn 14" nuepa o aoBevnc umeBANON
o€ OLAOEPULKT) TPOXELOCTOULO, KOl KOTOTILV EYLVE
Sdlakorn TNE KataoTtoANnC Kal adaipeon Tou
KaOetnpa HETPNONG evdokpaviag mieong.

- Mapa tnv BeATlwon TNS AVAMTVEVOTIKNC AELTOUPYLOLC
KaBwc Kal TNC aLLoSUVOULKAC TOU KATAOTAONG, N
VEUPOAOYLKI TOU elkova rtapepeve ptwyn (E1, V1,
M4) pa eBdopada peta tn SLAKOT TNC KATAOTOANC.
Eviwve payvntikn topoypodio eykepalou.
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* H veupoAoyilkn KOV ToU appwoTou PeATwOnkKe
NMPOOOEVUTLKA LECOL OTO ETTOUEVO SEKANEPO KOAL O
acBevnc €€NABe amo tnv MEO pe kAipoka Maokwpng
14 (E4, V4, M6), TETPAKIVNTLKOC, OLLLOOUVA LKA
otaBepoc kal anupeToc, adou €ylve GUYKALON TNC
TPOAXELOOTOMLAC TNV 26N NUEPAL.



YUVEXNC METPpNON evOokpaviac nieong

KAlpakwaon Beparmeiac — Bepameutiko MPWTOKOAAO v/

E€atouikevon pe Baon dedopeva amelkoviong Ko
VEUpOTIAPAMETPNONC vV

2TEVI OUVEPYAOLA LE VEUPOXELPOLPYO vV

Alyec oL emloTnNUOVLIKEC eVOELéeLg, OtadopoTmoinon Twv
TMPAKTLIKWY O KABE KEVTPO.



-
S TRIALS GROUP

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

The SYNAPSE-ICU




Evxaplotw ylwa tnv Tpocox1 oag!

The patient’ s
journey




