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Cosa ¢ un «Trauma cranico grave»?

GCS 3-8
«in coma»

MANAGEMENT AND

PROGNOSIS OF
SEVERE TRAUMATIC

BRAIN INJURY
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Trauma cranico grave...
E quello che richiede una gestione

NEUROPROTETTIVA
cioe di prevenzione del danno secondario

E un paziente in cui c'e un danno cerebrale
ma ci sono neuroni salvabili

C'e una evolutivita che merita attenzione e cura



Obiettivi per un medico d'urgenza nel trauma cranico
grave (o potenzialmente evolutivo)

1. Omeostasi, neuroprotezione
2. Precoce riconoscimento di patologie tempo dipendenti
3. Smascherare i falsi gravi e i falsi moderati (pitfalls)






Omeostasi - Neuroprotezione

ABCDE della
heuroprotezione: omeostasi

A normossia
B normocapnia

C normotensione
D sedazione

E normotermia



Omeostasi - Neuroprotezione

Danno ischemico secondario: cause

sistemiche ed intracraniche
- -

Ipossia arresto respiratorio Ipertensione intracranica
ostruzione vie aeree Ematoma intracranico
aspirazione Edema cerebrale
pnx - emotorace Iperemia
contusione polmonare Vasospasmo

Ipotensione shock emorragico Convulsioni
IMA
tamponamento cardiaco
pnx iperteso Aumento
shock spinale delle

Anemia O richieste

Ipertermia 2

, a energetiche
Ipo-iperglicemia

Ipercapnia 1
Ridotta Danno ischemico

disponibilita secondario
di ossigeno



Omeostasi - Neuroprotezione

A AIRWAY

Obiettivo: Criticita:
vie aeree pervie non protezione delle vie aeree
normossia ipossia

O2 ad alti flussi

IOT se GCS < 9 (migliora I'outcome)

TOT se GCS < 12 sulla scena (riduce le complicanze)
IOT preferita a IRT

per IOT preferire farmaci a breve durata d'azione



Omeostasi - Neuroprotezione

B BREATHING

Obiettivo: Criticita:

hormocapnia Ipo - iper - capnia

i comatosi vannho ventilati

consigliato monitoraggio ETCO2



Omeostasi - Neuroprotezione

VENTILAZIONE

Le false sicurezze del saturimetro




Omeostasi - Neuroprotezione

CBF - PaCO2
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Omeostasi - Neuroprotezione

T

Pazienti intubati

con trauma e 30
emorragia
cerebrale: EGA 25
appena giunti al PS
dall’lambulanza. 20
2063
paz 15
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5
il EE NN
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Omeostasi - Neuroprotezione

VENTILAZIONE

VENTILAZIONE MECCANICA
SEMPRE
MAT IN RESPTRO SPONTANEO

o con ventilazione spontanea assistita
con va e viene




Omeostasi - Neuroprotezione

C CIRCULATION

Obiettivo:

normotensione

Criticita:

ipotensione

Obiettivo della PAS nel trauma cranico
PAS > 110 - 120 mmHg (PAM > 90: CPP 70 con ICP 20)

Ipotensione pre H

931 traumi primari Cesena 2001-2012

IPOTENSIONE preH PS
Tot  25% 18%
HI 8% 7%

PoliHI 31% 22%




Omeostasi - Neuroprotezione

Traditional systolic blood pressure targets underestimate
hypotension-induced secondary brain injury

Megan Brenner, MD, MS, Deborah M. Stein, MD, MPH, Peter F. Hu, MS, Bizhan Aarabi, MD,
Kevin Sheth, MD, and Thomas M. Scalea, MD, Baltimore, Maryland

INTIE

SBF<LI0 1Zhr SB l]l.'l ik’ l]D SER<LI0 SB“ l!l.'l SB’ I!l.'l
Latn

Flgure 1. Mu::rtallt].r predlLLe-l:I by ROC I’u:ur SEP < 1 10 mm Hg
and <120 mm Hg at 12 hours, 24 hours, and 48 hours.

L

1l
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lihr Ful LU H ihrs Hhex

Flgure 2. Twelve-month GOSE predicted by RDC lﬂr SEBFP
=110 mm Hg and =120 mm for 12 hours, 24 hours,
ard 48 hours of admission.

| Trouma
Volume 72, Number §

CONCLUSION
Within the first 48 hours of ICU admission, hypoten-
sion was not predictive of outcomes at traditionally defined
thresholds of SBP <90 mm Hg or <100 mm Hg. Systemic
blood pressure targets =120 mm Hg may be more efficacious
In minimizing sec::rndar}f insults and particularly useful in
settings without invasive intracranial monitoring capabilities.



Omeostasi - Neuroprotezione

C CIRCULATION

Obiettivo: Criticita:

normotensione Ipotensione

Obiettivo della PAS nel trauma cranico
PAS > 110- 120 mmHg (PAM > 90: CPP 70 con ICP 20)

Cristalloidi o colloidi isotonici .
o _ normo osmolarita
Evita ipotoniche (glusosata 5%)




Omeostasi - Neuroprotezione

E la glicemia?

Crit Care Med 2008 Vol. 36, No. 12

Neurologic Critical Care
Impact of tight glycemic control on cerebral glucose metabolism
after severe brain injury: A microdialysis study*

Mauro Oddo, MD; J. Michael Schmidt, PhD; Emmanuel Carrera, MD; Neeraj Badjatia, MD, MS;
E. Sander Connolly, MD; Mary Presciutti, RN; Noeleen D. Ostapkovich, MS; Joshua M. Levine, MD;

Peter Le Roux, MD; Stephan A. Mayer, MD, FCCM

CLINICAL INVESTIGATION

Intensive Insulin Therapy Increases the Risk of
Hypoglycemia in Neurocritical Care Patients

Charlotte A.M. Tiemessen, BSc¢,*+ Cornelia W.E. Hoedemaelkers, MD,}
Freya M. van Ilersel, MD,* T Gerrit H.J. Rosken, MD,*{ Johannes van der Hoeven, MD,
Geert-Jan Biessels, MD,} and Arjen J.C. Slooter, MD*

Key Words: intensive insulin therapy, effects, protocol, neuro-
Background: Intensive insulin therapy protocols are widely used critical care patients, intensive care, hypoglycemia
in intensive care medicine. A disadvantage of these protocols

may be the occurrence of hypoglycemic episodes. Neurocritical (J Neurosurg Anesthesiol 2011;23:206-214)



Omeostasi - Neuroprotezione

JOURNAL OF NEUROTRAUMA 28:1307—1317 (July 2011) =
© Mary Ann Liebert, Inc. REVIEW
DOI: 10.1089/neu.2010.1724

Intensive Insulin Therapy in Brain Injury:
A Meta-Analysis

Syed Nabeel Zafar! Aftab Igbal? Mauricio F. Farez?® Suyog Kamatkar* and Marc A. de Moy&

Target: 180 - 215

REVIEW ARTICLE

Target: 80 - 155
Glycemia Management in Neurocritical Care Patients 100 - 200
A Review

Federico Bilotta, MD, PhD, Federico Giovannini, MD, Remo Caramia, MD,
and Giovanni Rosa, MD

The importance of blood glucose concentrations
Abstract: Intensive research in\'ﬁsligﬁling the relation between during acute cerebral injur}.' and their effects on the brain
the management of glycemia and outcome in patients receiving  were first described in 1977 by Myers and Yamaguchi’
neurccritical care has underlined the possible benefits and who reported that the mfusion of a glucose solution
adverse events related 1o glucose control. Here, we review instead of saline in experimental ammals, before cerebral
experimental and clinical studies investigating the effects of  jschemia, was related to a significantly worse postischemic
hypoglycemia and hyperglycemia on the brain that advance  putcome. Several papers have retrospectively described
current knowledge on managing glycemia in patients receiving  that, in patients with acute cerebral injury, hyperglycemia
neurocritical care. is related to a poor long-term neurologic outcome.®®7
Recent advances have shown that intensive insulin
infusion and strict glycemia control 1s related to lower
morbidity and mortality in postcardiac surgery pa-
(J Newrosurg Anesthesiol 2009;21:2-9) tients.®? Preliminary results in limited groups of patients

mnth  hrain anioer eonmeact that ettt aheaosmin santeal

Key Words: glycemia management, neurocritical care patients,
hypoglycemia, hyperglycemia



Omeostasi - Neuroprotezione

D DISABILITY

Obiettivo: Criticita:
sedazione segni di HICP

VALUTA: GCS e pupille
SEDAZIONE

per buon adattamento al respiratore

farmaci a breve durata d'azione e in infusione continua



Omeostasi - Neuroprotezione

Ma perché sedare
uno...gia in coma?

Razionale della sedazione in pazienti con neurolesione
« Controllo ICP

« Riduzione del CMRO2; metabolic suppression;
heuroprotezione

 Prevenzione e trattamento delle crisi epilettiche precoci

Citerio COCC 2003



Omeostasi - Neuroprotezione

E EXPOSURE

Obiettivo: Criticita:

normotermia ipotermia

esami di
laboratorio
della

coagulazione

ipotermia

coagulopatia

++ PREVENZIONE++

BE
lattati




Precoce riconoscimento di patologie tempo-dipendenti




Precoce riconoscimento di patologie tempo-dipendenti

ICP increasing ? Mass evolving ?




Precoce riconoscimento di patologie tempo-dipendenti

Ipertensione endocranica

. . Assenza di

6CS motorio Monitoragglo HICP monitoraggio ICP| Sospetta HICP

1 54 28 (52%) 88 | 20(23%)

2 27 19 (70%) 46 7 (15%)

3 36 18 (50%) 28 4 (14%)

4 55 28 (51%) 60 10 (17%)

5 75 41 (55%) 141 8 (6%)

6 30 19 (63%) 107 4 (4%)
Non valutabile 33 24 (73%) 27 9 (33%)
Non registrato 34 13 (38%) 68 7 (10%)

Totale 344 190 (55%) 565 69 (12%)




Precoce riconoscimento di patologie tempo-dipendenti

..non solo GCS...



Precoce riconoscimento di patologie tempo-dipendenti

Glasgow Coma Scale: li

In vari studi emerge una ampia variabilita inter
operatore

Puo essere utilizzata parzialmente,
considerando il so\lo score motorio nei pazienti intubati,
in cui non ¢ valutabile la risposta verbale

Deve essere valutata ad avvenuta metabolizzazione
dei farmaci utilizzati

Puo essere inficiato da abuso di sostanze stupefacenti, da alcool, o da
quadro di ipossia, ipercapnia, shock emorragico.

Va quindi calcolato a rianimazione effettuata,
cioe al raggiungimento della stabilita emodinamica e ventilatoria

C'e un grosso rischio di inaccuratezza del primo 6CS



Precoce riconoscimento di patologie tempo-dipendenti

Acta Anaesthesiol Scand 2010; 54 696-702 i© 2010 The Authors
Printed in Singapore. All rights reserved Journal compilation © 2010 The Acta Anaesthesiologica Scandinaviea Foundation

ACTA ANAESTHESIOLOGICA SCANDINAVICA
doi: 10.1111/§.1399-6576.2010.02234.x

Classification of a traumatic brain injury: the Glasgow
Coma scale is not enough

A. CHEREGATO!, C. MARTINO', V. PrANsANT!, G. Nort, E. Russo!, A. Noro? and B. Sminr®
11O Anestesia e Rianimazione, Rignimazione per la Traumatologia e le Neuroscienze, Ospedale Bufalini, Cesena, Italy, 2Unita Cardiovascolare e
Toracica, Ospedale G. Martino, Universita di Messina, via Consolare Valeria, Messina, Italy and 3LIO Anestesia, Rianimazione e Terapia

Antalgica, Ospedale Generale Provinciale, Lucca, ltaly

Questionnaires distribuited to anesthestist during STAARTT and
SIARED courses in 2005

843 responded / 1334 questionnaires administrated



Precoce riconoscimento di patologie tempo-dipendenti

severity
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Precoce riconoscimento di patologie tempo-dipendenti

centralization
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Precoce riconoscimento di patologie tempo-dipendenti

Moderato GCS 9 - 13

Grave GCS 8 - 3

GRAVITA' CLINICA

6CS + pupille + TAC
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rnational Mission for Prognosis and Analysis of Clinical Trials in TB

Home TBI IMPACT Publications References Links Contact

“ou are here: TB-FIMPACT.org » IMPACT » Prognostic calculator

IMPACT List of subpages
. @) Background

Prognostic calculator © Mission & Aims

Based on extensive prognostic analysis the IMPACT :j:gf FD"aTrTmn

. . . Q) Investigators

|nued§tcltgatn;s hsl:e :je'u'elnped 5 ;?trngr;.nsttn: .:r;udelj f;]r © Advisory Board

predicting & mon : gu come in adult patients with moderate © IMPACT database

to severe head injury (Glasgow Coma Scale ==12) on @ Prognosiic caiculator

admission. By entering the characteristics into the calculator, ;3&: IMPACT recommendations

the models will provide an estimate ofthe expected outcome 0 Common Data Elements (Draft)

at 6 months. We present three models of increasing i@ Data Sharing

complexity (Core, Core + CT, Core + CT + Lab). These i@ Acknowledgements

models were developed and validated in collaboration with the CRASH frial
collaborators on large numbers of individual patient data (the IMPACT database). The IMPACT
models discriminate well, and are paricularly suited for purposes of classification and
characterization of large cohorts of patients. Extreme caution is required when applying
the estimated prognosis to individual patients.

Prognostic models in TBI
1. Clinical Practice
i@ informing relatives
@ support treatment decisions

Prediction models for 6 month outcome after TBI © allocating resources
2. Research
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. IMPACT

Infernational Mission for Prognaosis and Analysis of Cinical Trials in TB

TBI IMPACT Publications References Links Contact

I Participsting Institutes
| cotaborstors

IMPACT | other of subpages

You are here: TBFIMPACT.org » IMPACT » Prognestic calculator

3 Background
Mizsion & Aims

Prognostic calculator

Prediction models for 6 month outcome after TBI

Admission Characteristics \alue
Core

Age (14-99 years)

Motor Score [Select] -

Pupils [Select] -

Core+CT

Hypoxia W

Hypotension W

CT Classification [Select] -
tSAH on CT [Select] -

Epidural mass on CT W

Core+CT+Lab

Glucose (3-20 mmolL)

Hb (8-17 g/dL}

This model predicts outcome in the following patients:

Adults with head injury, Glasgow Coma Scale 12 or less.

|
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gcs




Precoce riconoscimento di patologie tempo-dipendenti

Ipertensione endocranica

Ipertensione endocranica documentata

Nel 60% di 120 pazienti con 6CS < 9 Chan

Nel 56% di 121 pazienti con 6CS < 9

Nel 65% di 138 pazienti con 6CS < 9

Neurolink

Stocchetti
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tac
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CISTERNE
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EMATOMI
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CT PROGRESSION

Predictive factors of CT progression

*GCS at admission

‘Presence of brain contusion at admission

*The amount @achnoid bloD

*Marshall classification

‘Male sex and older age
‘Presence of brain contusion at admission
*Early first CT (< 2 hours)

@eased aPTD | ‘
Oertel J Neurosurg 2002
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pupille
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Occhio alle pupille!

Se anomali pupillari:

terapia per erniazione




Precoce riconoscimento di patologie tempo-dipendenti

Herniation treatment

Paziente che diventa
ahisocorico o midriatico
sotto i nostri occhi

Come ponte per arrivare
in sala operatoria

Mannitolo o Salina ipertonica

<+
- UNICO
Iperventilazione PACCHETTO
TPS o propofol ev in bolo

Incremento pressorio - fluidi -
amine
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Randomized, controlled trial on the effect of a 20% mannitol
solution and a 7.5% saline/6% dextran solution on increased
intracranial pressure after brain injury®

Claira Battison, BA Hons; Peter J. D. Androws, MOy, Catriona Graham, M5c; Thomas Petly

oopctive: The sim of this pllol Ftudy Wss 10 compare the
eflects of equimolar doses of hyperioaic salne snd dexisn
solution with 20% manniicd solution for reduc-
Hen of Incozased nracran niracrankl pressurs.

Desin: Prospective, randomized, controlled, crossver tial i
the Intensive: care wnit of 3 lsme teaching hospital

Sathy: Academic hosplal snd refmal comler for

g hospl tartiary

Pafants Wing patients with an intracranial pressure of =20
mm Hy were recrufied and received bwo testments of each, HSD
and 20% mamitol, In 3 rendomized onder.

intarventin: Equimoiar, rapld Infravenous Infusions of eifer
200 mL of 2% mannfied or 100 mL of 7.5% salne =nd %
gextran-70 solufion (H50) aver 6 mins.

MeEmements niracranial pressure, biood preSSURE. SETUM
& uring sedium and csmolaliy, and urine mrtpet.

Mbin Fasuits: Trestments reduced Inrecranial witt
boif manniol [medlen decresse, 7.6 mm Hy, cofidence
Inmerval, G.B-118) @d KSD (medbn decresse, 13 mm HE
5% confdence menval, 11.5-17.3). K50 caused 3 sigaificantly
%nmmnmmmrmremmmum=
D44, HSD had a longer duraim of effect Man mannfiol
p = 044y

Cmcirsbn: When given In an equimalar, rapld, Intavensus
Immmmal?mmnmmmm
manniod. (Crit Care Mesd 2008 33:196-202)

¥ev Woens: Intracrenial presswre; mannfis; yperizalc solu-
tions; netriuresls

Mannitolo e
Sodio ipertonico

Isovolume hypertonic solutes (sodium chloride or mannitol} in the

treatment of refractory posttraumatic intracranial hypertension: 2
mL'kg 7.5% saline 1s more effective than 2 mL'kg 20% mannitol

Renaud Vialet, MD; Jacques Albanése, MD; Laurent Thomachot, MD; Francois Antonind, MD;
Aurdlie Bourgowin, MD; Bamard Aliaz, MD; Claude Martin, MD, FCCM

Meurologic Gnhn:al Care

Long-term outcome after medical reversal of transtentorial
herniation in patients with supratentorial mass lesions

Adnan |. Qureshi, MD; Romergryko G. Geocadin, MD; Jose |, Suarez, MD; John A Ulatowski, MD, PRD

Ipertoniche

Stesso effetto
osmotico

No effetto diuretico

Bene nel trauma
cranico con lesioni
extracraniche
emorragiche
associate
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Mannitolo o Salina ipertonica
+

Iperventilazione

TPS o propofol ev in bolo

Incremento pressorio - fluidi -
amine

Solo in caso di segni
di erniazione
cerebrale
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Rianimazione - Ospedale Cesena - Centro Traumi Romagna

2001- 2012
931 pazienti
. L Terapia Trauma Cranico
Anomalie pupillari PS Cesena
Anomali pupillari 142 paz (16%)
100 - No anomalie 789 paz
80 -
60 -
40 -
20 -
0 - -
o,
O . 1y s
<5 No anomalie pupillari
&
100
80 1’
60
40 - '
28 Ay A -
0 4 2l N~ Q
,\&0\ ,i,\oo \'\Q &OQ /'\,\OQ
S QQ<< &
& c\é\ ,b\\r@ 3
e




Caso clinico LZ

Ore 11:30 ciclista investito da furgone (sbalzato a terra)

Ore 11:50 118 automedica
GCS 10, M5 V2 E3

anisocoria dx>sx, ferita scalpo a dx
PA 190

Sp02 92%

midazolam, fentanyl IOT VAM

SPOKE A 5' HUB a 25' Che fare?

Ore 12:23 PS SPOKE
GCS 3, anisocoria dx>sx, ferita scalpo a dx
PA 130
SpO2 100%

Ore 13:24 TAC e cons NCH telematica



TAC H spoke

Consulenza nch telemedicina:
Indicazione alla centralizzazione



Ore 14:20 trasporto per centralizzazione
GCS 3, media midriasi areagente
PA 130
Sp02 100%

midazolam, fentanyl

Ore 15:19 PS HUB
GCS 3, media midriasi areagente
PA 130 BE O-7 Lattati 1.3
Sp02 100% Pa0O2 500 PaCO2 42
terapia deerniante (mannitolo, HV, PPF MDZ FNT)
no modifiche pupillari

Ore 16:00 sala operatoria NCH
GCS 3, media midriasi areagente

evacuato SDH, rigonfiamento cerebrale

midriasi areagente a fine chirurgia



Il giorno successivo: morte cerebrale
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i falsi moderati
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Pronto Soccorso Cesena anno 2011

PS Cesena 2011
4391

M traumi 6
cranici

M altre
patologie

%

Traumi Cranici

B adulti
M <10anni

3534

Traumi Cranici adulti
112

M lievi

B mod-gravi

3%

Dati forniti dal dottor G. De Rose - PS Cesena
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} Traumi cranici gravi
Traumi cranici lievi e moderati
NTT | &
™| ATLS:
- ) — «Rivaluta in
Advanced Trauma continuazione. ..»
Life Support®
Programma per Medici
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Quanti sono i lievi-moderati che peggiorano?

pochi <
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pattern Reguilar sustained hypervenilation “ Rarsly, Cheyne- Siokes
Fra i pazienti che arrivano con trauma
cranico grave in rianimazione quanti 2\ /@ 2N (”*““
l l, e e e I . . d .,) b. :ﬁll{m&g @z llk'\.______ @ﬁ- L_
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¢. Oculocephalic &
. \ and = 'L
Circa la meta e =
rasponsas C/

ICE WATER CALORICS
sl ey dossnt move
rmadialy, bul conralaleral aye
ratains bl lasaral movemant

d. Motor . - Diac odicate of decsrstrals
rasponsas L responses
al rest
and o

stmulation
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Rianimazione - Ospedale Cesena - Centro Traumi Romagna
2001 - 2012
931 pazienti con tfrauma cranico, ricoveri primari

Traumi cranici ricoverati in Tl

W HI
H Poli-HlI
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Rianimazione - Ospedale Cesena - Centro Traumi Romagna

2001- 2012
931 pazienti
GCS preH TAC: massa evacuata
45%
M lievi W coma
H
B moderati pre
= oravi B no coma
8 preH
Il 45% dei pazienti ricoverati con Il 45% dei pazienti con ematoma
trauma cranico in rianimazione nel evacuato e ricoverati in rianimazione
preH aveva GCS > 8 nel preH aveva GCS > 8




pitfalls

Rischio delle TAC troppo precoci




pitfalls

Evolutivita

degli ematomi

Ematoma extradurale

Si sviluppa nelle prime
8 - 12 ore dal trauma

Ematoma sottodurale

Si sviluppa nelle prime
24 ore dal trauma




pitfalls

Evolutivita delle lesioni

Ematomi

>
3 6 9 12 15 18 21 24
Ore dal trauma



pitfalls

Evolutivita delle lesioni

>

Giorni dal trauma



pitfalls

pitfalls

i falsi gravi




plea”s JOURNAL OF NEUROTRAUMA

Volume 21, Number 9, 2004
© Mary Ann Liebent, Inc.
Pp. 11311140

Inaccurate Early Assessment of Neurological
Severity in Head Injury

NINO STOCCHETTI,' FRANCESCA PAGAN,! EMILIANA CALAPPL!
KATIA CANAVESL' LUIGI BERETTA,?> GIUSEPPE CITERIO,}
MANUELA CORMIO,* and ANGELO COLOMBO'

In una certa proporzione pazienti con trauma cranico, non chirurgici, sedati e
intubati, presentano una valutazione neurologica difficile e inficiata e possono
dunque essere SOVRASTIMATI

Therefore MS patients were identified according to the
following criteria:

No surgical intracranial masses

Could not follow commands at least at one point of
neurological assessment

Transferred from the ICU in =3 days to a regular
ward

Obeyed commands at discharge from the ICU
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JOURNAL OF NEUROTRAUMA
Volume 21, Number 9, 2004
Mary Ann Liebert, Inc.

Pp. 1131-1140

Inaccurate Early Assessment of Neurological
Severity in Head Injury

NINO STOCCHETTIL' FRANCESCA PAGAN,' EMILIANA CALAPI . - - TR - - (P - y
KATIA CANAVESL! LUIGI BERETTA 2 GIUSEPPE CITERIO,? TasLE 4. ESTIMATED LOGISTIC REGRESSION COEFFICIENTS (B),

MANUELA CORMIO;? and ANGELO COLOMBO! EsTIMATED STANDARD ERRORS (SE), EsTiMATED OpDS RaTIOS,
AND 95% CoONFIDENCE INTERVALS FOR THE ObpDs RaTiOS

Estimated odds ratio

Variable B (SE) (95% confidence interval)
Constant —4.8955 (0.653) NA
Age < 40 years 0.9119 (0.382) 2.5(1.2-5.3)
CT scan DI [-1 1.7312 (0.513) 5.6 (2.1-15.4)
GCSm = 5 1.4314 (0.469) 4.2 (1.7-10.5)

804 TBI GCSv =3 1.8584 (0.540) 6.4 (2.2-18.5)

+ | NA, not applicable; DI, diffuse injury.
51 arrived at NSH 753 arrived at NSH
after 12 hours within 12 hours

l | Falsi gravi:

13%
304 surgical 449 non-surgical o

|
v v v

336 55 &8
really severe mild/moderate mistakenly severa

FIG. 1. Division of cases extracted from the data base.
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The main features distinguishing MS from truly severe cases
were

Qyounger age (< 40 years),

Qhigher Glasgow Coma Scale (GCS) score at all time points,
QMarshall classification of CT scan mostly Diffuse Injury |
and Il

Wfewer pupillary abnormalities,

Ua lower frequency of hypoxia, hypotension,

Wextra-cranial injuries.

In these patients severity can be over-estims Per' modular'e

RACCOMANDAZIONE linevitabile
* Dopo la stabilizzazione sistemica OVER-TRIAGE

* Dopo la TAC encefalo ed eventuale altra diagnc de| S |STem|

« Smaltiti farmaci e eventuali tossici

RIVALUTA IL GCS

traumi




Conclusioni

Take home message

Trauma cranico grave: GCS pupille TAC
Punta all'omeostasi, previeni il danno secondario

Rivaluta continuamente

Lavori di
squadra

TRAUMA
TEAM




Catena della
sopravvivenza




Grazie!



