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ü Increasing age (50 years)
üSevere TBI (GCS 3-8): 48%
üAbnormal CT-scan: 87%
ü ICP monitoring: 43% (62% if GCS < 9)
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FIRST ASSESSMENT

CLINICAL EXAMINATION BRAIN IMAGING
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CLINICAL CLASSIFICATION

Glasgow Coma Scale (GCS)
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CLINICAL CLASSIFICATION
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ü Clinical examination is not “specific”
ü Clinical examination can be challenging 
ü Subtle alterations are not detectable by non-neurologists
ü What about the “unconscious” patient ?
ü Drug Intoxications
ü Physiological signs can be challenging too
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RADIOLOGICAL CLASSIFICATION
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CT-ANGIO CT-PERFUSION

Douglas, Neuroimag Clin N Am 2017
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EARLY PROGNOSIS
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ü Reduced FVd (<20 cm/sec) and Increased PI (>1.2) predict 
secondary neuro-worsening and the need for subsequent 
therapies to reduce elevated ICP

ü Estimation of non-invasive ICP (high NPV)

Bouzat, Neurosurgery 2011 Ract, ICM 2007 Rasulo, Crit Care 2022

EARLY TRIAGE
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EARLY NEUROPROTECTION
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Cortical Contusion 
Hemorrhagic Lesion

Depressed Skull Fracture
Penetrating Wound 

Seizure <24 hrs
Adm GCS ≤10
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No improvement in Neurological Outcome
No differences in complications
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WHAT TO DO ???

MONITORING THERAPY
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CLINICAL
CONSEQUENCES

RESPIRATORY
SYSTEM

METABOLIC
DISTURBANCES

CARDIOVASCULAR
SYSTEM

TEMPERATURE
DISCONFORT

Glucose
Haemoglobin
Oxygen
Sodium
Temperature
Comfort
Arterial Pressure
PaCO2

Taccone, Crit Care 2020
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CLINICAL
CONSEQUENCES

RESPIRATORY
SYSTEM

METABOLIC
DISTURBANCES

CARDIOVASCULAR
SYSTEM

TEMPERATURE
DISCONFORT

Glucose 80-150 mg/dL
Hemoglobin > 9 g/dL
PaO2 80-120 mmHg
Sodium 135-145 mmol/L
Temperature <37.5oC
Comfortable
MAP > 70 mmHg
PaCO2 35-45 mmHg



FS Taccone - 2025



FS Taccone - 2025



FS Taccone - 2025



FS Taccone - 2025

N=2125



FS Taccone - 2025Cinotti, Intensive Care Med 2024



FS Taccone - 2025

CLINICAL
CONSEQUENCES

RESPIRATORY
SYSTEM

METABOLIC
DISTURBANCES

CARDIOVASCULAR
SYSTEM

TEMPERATURE
DISCONFORT

Loss of Compliance
Tissue Hypoxia
Seizure
Metabolic Disturbances
Neuro-inflammation
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CLINICAL
CONSEQUENCES

Loss of Compliance
Tissue Hypoxia
Seizure
Metabolic Disturbances
Neuro-inflammation

Anemia Vasodilation ↖ CBF ↖ ICP

Hypoxemia Vasodilation ↖ CBF ↖ ICP

Hyponatremia Water Shift ↖ IC Vol ↖ ICP

Fever Metabolism ↖ CBF ↖ ICP

Agitation/Pain Metabolism ↖ CBF ↖ ICP

Hypotension Vasodilation ↖ CBF ↖ ICP

Hypertension Vasoconstriction ↘ CBF ↘ ICP

Hypercapnia Vasodilation ↖ CBF ↖ ICP

Hypocapnia Vasoconstriction ↘ CBF ↘ ICP
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PERFUSION

ICP US

OXYGENATION

PbtO2NIRS

FUNCTION

EP EEG

METABOLISM

CMD

AP

SvjO2
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CLINICAL EXAMINATION (PUPI) - SYSTEMIC VARIABLES

CEREBRAL ULTRASOUND

EEG

INVASIVE MMM

15 14 13 12 11 10 9 8 7 6 5 3-4GCS
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ICP MONITORING ?

GCS < 9
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Chesnut, J Neurotrauma 2018

ICP MONITORING ?
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CBF velocities

Pupil / ONSD

Vd < 20 cm/sec
PI > 1.2

eICP > 20 mmHg

ONSD > 6 mm
NPI < 3

HOW TO SELECT CANDIDATES FOR ICP ?
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CBF velocities

Pupil / ONSD

Vd < 20 cm/sec
PI > 1.2

eICP > 20 mmHg

ONSD > 6 mm
NPI < 3

HOW TO SELECT CANDIDATES FOR ICP ?
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HOW TO USE ICP ?
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HOW TO USE ICP ?
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UNCONSCIOUS

NPI < 3

Vd < 20 cm/sec or 
PI > 1.2(1.4)

ONSD > 5.5-6.0 mm

P2/P1 > 1.2

RETHINKING BRAIN COMPLIANCE
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UNCONSCIOUS

INTRACEREBRAL COMPARTMENT SYNDROME
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HOW TO USE CPP ?
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TRAUMATIC BRAIN INJURY

MONITOR BLOOD GASES 
ANALYZER

CLINICAL
EXAMINATION

MNM
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