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Ricoveri in ICU

A Infezioni (Shock settico)

A Traumi cranici

A Emorragieischemie endocraniche e non

A Politraumi

A Patologia cardiaca (shock cardiogeno ecc. )
A Patologie respiratorieljsuffic.Respiratorie
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Monitoraggio Sistemico

Ecg
Pressione arteriosa invasiva ed emogasanalisi
Pulsiossimetria

Emodinamica: PVC, cateterismo arteria polmonare,
gittata cardiaca in continuo, ecc.

Diuresi

Capnografia | Monitoraggio
Temperatura Sistemico D| Qrgano |
Esami ematochimici




l Monitoraggio
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A Doppler Transcranico
A EEG
A Potenziali Evocati

A Immagini: TC, RMN

| NAVAASTWVAC)

A Pressione Intracranica (PIC)
A Sat. Venosa Giugulare (SjO,)
A Pressione tissutale O, (PtO,)
A Temperatura (TA)

A Microdialisi

A Flusso



Valutazione del paziente in coma

Clinical(and Radiological)

Etiology, age, time from onset

GCS, FOUR scale,

AlS, IMPACT, CRASH ( pupillary reactivity, Marshall scale) for
HH , WENS ( Fishend-isherscale) for SAH

Neurophysiology

EEG ( amplitude, dominant frequency, reactivity)
Short latency EP SEP (A, N, P)

Long latency ERP (A, P

BIOMARKERS

NEUROIMAGING



Early prediction of outcome after severe ® e
traumatic brain injury: a simple and
practical model

Sandro Rizoli', Ashley Petersen”, Eileen Bulger®, Raul Coimbra®, Jeffrey D. Kerby®, Joseph Minei®, Laurie Morri———
Avery Mathens®, Martin Schreiber®, Airton Leonardo de Oliveira Manoel'™ and the ROC Investigators Rizoli et af. BMC Emergency Mediane (2016) 16:32
OO0 10.1186/<12873-01 6-0098-x

Abstract

Background: Traumatic brain injury (TBI) is a heterogeneous syndrome with a broad range of outcome. We
developed a simple model for long-term outcome prognostication after severe THI.

Methods: Secondary data analysis of a large multicenter randomized trial. Patients were grouped according to 6-month
extended Glasgow outcome scale (eGOS): poor-outcome (eGOS < 4; severe disability or death) and acceptable outcome
(eGOS > 4 no or moderate disability). A prediction decision tree was built using binary recursive partitioning to predict
poor or acceptable &-month outcome. Comparison to two previously published and validated models was made.

Results: The decision tree incuded the predictors of head Abbreviated Ir"|'|urz Scale (AIS) severity, the Marshall u:r::-meuted
tormography score, and gugillag [eactivity All patients with a head AlS severity of 5 were predicted to have a poor
outcome, In patients with head AlS severity <5, the model predicted an acceptable outcome for (1) those with Marshall
score of 1, and (2) those with Marshall score above 1 but with reactive pupils at admission. The decision tree had a
sensitivity of 72.3 % (95 % Cl: 664-77.6 %) and specificity of 625 % (95 % Cl: 549-696 9%). The proportion correctly
classified for the comparison models was similar to our model Our model was more apt at correctly classifying those
with poor outcome but more likely to misclassify those with acceptable outcome than the comparison models.

Conclusion: Erediging long e oucone carlv atie ELreimains chalenging 20d 09, This model could be useful
for research and quality improverment studies to provide an early assessment of injury severity, but is not sufficiently
accurate to guide decision-making in the dinical setting.



Neurophysiology
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SYSTEMATIC REVIEW

Jan Claassen
Fabio 5. Tacoone
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Abstract  Objectives:  Recommen-
dations for EEG monitonng in the
ICU are lacking. The Neurontensive
Care Section of the ESICM assem-
bled a multdisciplinary group to
establish consensus recommendations
on the use of EEG in the 1CU.
Methods: A systemalic review was
performed and 42 studies were
included. Data were extracted using
the PICO approach, includmg:

(a) population, 1.¢. ICU patients with
at keast one of the following: rau-
matic brain injury, subarachnoid
hemorrhage, intracerebral hemor-
rhage, stroke, coma after carduac
arrest, septic and metabolic encepha-
lopathy, encephalitis, and status
epilepocus; (b) mterventon, 1.e. EEG
momtonng of at least 30 mm dura-
tion; (¢) control, 1.e. intermitient vs.
contmuous EEG, as no studies com-
pared patients with a specific chimeal
condiion, with and without EEG
momtonng; (d) outcome endpoints,
1.e. se1zure detecton, 1schemia

Recommendations on the use of EEG
monitoring in critically ill patients: consensus
statement from the neurocintensive care section
of the ESICM

detecton, and prognosticabion. After
selection, evidence was classibied and
recommendations developed using
the GRADE system. Recommenda-
tions:  The panel recommends EEG
in generahized convulsive status em-
leplicus and (o rule oul gopeamilay e
se1zures 1n bram-mjured patients and
in comatose ICU patents without
pnmary bram njury who have unex-
plamned and persistent altered
consciousness. We suggest EEG to
detect 1schenmua in comatose pabents

after cardiac arrest. We recommend
‘Continuous over mtermittent EEG for
refractory status eplepticus and sug-
gest 1t for patients with status
epilepocus and suspected ongoing
serzures and for comatose patients
with unexplained and persistent
altered consciousness. Conclu-
sions:  EEG monitoring 15 an
important diagnostic tool for specitic
indicabons. Further data are neces-
sary to understand its potential for
1schemia assessment and coma
prognostication.



Which is the real incidence of NCS e NCSE ?
0/8 - 48% ?

11-55% NCS in pazienti in ICU (Scheuer, 2002)

34% NCS (di cui 3/4 NCSE) in ABI (Jordan,1993)
12% NCS o NCSE in grave ABI (Vespa et al., 1999)

22% - 8% - 28% NCS rispettivamente in TBIT ischemic stroke i ICH
(Claassen et al., 2004)

7% NCSE in ICH (Claassen et al., 2007)
8% NCSE in pazienti in coma senza manifestazioni critiche cliniche
(Towne et al., 2000)

12-53% NCSE dopo trattamento del GCSE (Jaitly et al., 1997; Treiman
et al.,1998)

28% di tutti gli NCSE sono stati riscontrati in ICU cardiologica o
cardiochirurgica (Drislane et al., 2008)

Revisioni: 8-55% (Olivecrona et al., 2009) ealmeno20%
secondo Young and Claassen (2010)




Earlyand persistentimpaired percentalphavariability on
continuouselectroencephalographynonitoring aspredictive of

poor outcomeafter traumatic brain injury

Paul M. Vespa, W. Joldoscardin David AHovda David LMcArthur, Marc RNuwer, Neil A. MartinValeriyNenoy

Thomas C. Glenn, MarvBergsneiderDaniel F. Kelly, Donald P. Becker,
Abstract

Object Early prediction of outcomes in patients after they suffer traumatic brain injury (TBI) is often
nonspecific and based on initial imaging and clinical findings alone, without direct physiological testing.
Improved outcome prediction is desirable for ethical, social, and financial reasons. The goal of this study
was to determine the usefulness of continuous electroencephalography (EEG) monitoring in determining
prognosis early after TBI, while the patient is in the intensive care unit.

Methods. The authors hypothesized that the reduced percentage of alpha variability (PAV) in continuous
EEG tracings indicates a poor prognosis. Prospective continuous EEG monitoring was performed in 89
consecutive patients with moderate to severe TBI (Glasgow Coma Scale [GCS]@&9riesr8 0 to 10

days after injury. The PAV was calculated daily, and the time course and trends of the PAV were analyzed in
comparison with the patient's Glasgow Outcome Scale (GOS) score at the time of discharge.

In patients with GCS scores of 8 or lower, a PAV value of 0.1 or lower is highly predictive of a poor outcome
or death (positive predictive value 86%). The determinant PAV value was obtained by Day 3 after injury.
Persistent PAV values of 0.1 or lower over several days or worsening of the PAV to a value of 0.1 or lower
indicated a high likelihood of poor outcome (GOS Scores 1 and 2). In comparison with the combination of
traditional initial clinical indicators of outcome (GCS score, pupillary response to light, patient age, results
of computerized tomography scanning, and early hypotension or hypoxemia), the early PAV value during
the initial 3 days after injury independently improved prognostic ability (p < 0.01).

ConclusionsContinuous EEG monitoring performed with particular attention paid to the PAV is a sensitive
and specific method of prognosis that can indicate outcomes in patients with moderate to severe T
within 3 days post injury.

Journal of Neurosurgery, July 2002, 1 : Pagea234



Intensive Care Med (2005) 31:765-775
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SO0T34-005-2633-1 SYSTEMATIC REVIEW

B. 6. Carter Are somatosensory evoked potentials

the best predictor of outcome after severe
brain injury? A systematic review

. Although imperfect, SEPs ap- Rispetto a:

pear to be the best single overall EEG
' : : TC
predictor of outcome. There 1s suffi-

GCS
cient evidence for clinicians to use risp. motorie

SEPs 1n the prediction of outcome fotomotore
after brain injury.
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Valore prognostico PES:

Casistica gennaio 2004- agosto 2008

Pattern Assente AA :
42/165 pz (88ESA,77EIP)

25% di tutte le emorragie:  26% delle ESA
25% delle EIP

Specificita 100% esito sfavorevole
100% decessi in T.I. o SV

——— —
ICH TBI Child

(Robinson et al. 2003)



PES, PIC & evoluzione clinica

: A Pazienti stabili
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