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a measure of severity of lesion
(petalo) 

• evacuated
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…are there lesions without mass effect with are 
ladmarks of a diffuse injury?
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landmarkes of diffuse lesions
(petalo)

• petecchiae
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petecchiae
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…are there other findings?
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landmarkes of severity
(core)

• Traumatic subarachnoid hemorrhage (tSAH)
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Traumatic subarachnoid hemorrhage
(tSAH)

tSAH interpeduncolar Vault tSAH

Tentorium tSAH hemoventricle

Basal tSAH
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Due metodi

fotografico-nosografico-
qualitativo

Analitico

Scompone la TAC utilizzando indicatori

Ricostruisce una nosografia

Permette una comunicazione

esperto

Ematoma tipo: SDH, EDH …

Ematoma volume: “piccolo”, “sottile”, “grosso”, “enorme”

Edema: “scomparsa spazi liquorali”, “spianamento solchi corticali”, edema

Linea mediana: “enorme sbandamento” …..



achiere@ausl-cesena.emr.it

Marshall classiifcation

Is the CT negative?

Not evacuted mass

Are basal cisternes compressed?

Shift > 5 mm?

Does exist a mass > 25 ml? si

Evacuated massDoes exist a not evcuated mass or 
the intention to evacuate it?

si

si

Diffuse injury type III

no

no

si

Diffuse injury type IV

no

no

no

si

Diffuse injury type II

Diffuse Injury type I
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First CT (Marshall) and preH pupils
Cesena 1997-2011

1975 patients
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ICP
and worst Marshall

834 patients
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Worst CT
834 pazienti con ICP
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Worst CT and GOSe
1959 pazienti con TBI
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Anatomical severity

extracranial
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extracranial
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The effect of extracranial injury
on early (72 hrs) mortality

for TBI
(Cesena, 1997-2010, 2504 trauma patients)
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Clinical corner
extracranial lesions

• Deeply influence outcome
• Infuence centralization
• Most difficult patients to be

managed

• Few ICU are expert both on 
pure TBI and multiple injury
patiente



achiere@ausl-cesena.emr.it

Admission in ICU
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Systolic arterial pressure at ICU admission
(petalo)
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GCS at ICU admission
(core) 
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GCS at ICU admission
(core) 
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Coming back to origins

Courtesy of Bruno Simini
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GCS (hi)story
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It is a monitoring …not a severity score…
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Ambrose 1976
..the CT
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The best GCS during the first 48 hours post ICU 
admission

(petalo)
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Worst GCS during the first 24hrs post admission
(core)
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Low GCS from beginning

3
4
5
6
7
8
9

10
11
12
13
14
15

preH primoH NSH ICU poststab

SDH
sec insults



achiere@ausl-cesena.emr.it

High GCS

3
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contusion
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GCS confusion
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GCS confusion

sign target of therapy
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GCS confusion

sign target of therapy

Collect sign once the benefits are 
greater than the potential damage
due to interruption of therapy

Better to evaluate GCS The therapy of GCS is better
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…sometimes the therapy of GCS is better
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9.3% of anesthetist

management 
potentially
applied on 1000  
patients with
severe or 
moderate TBI

68.2% of anethetist
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Adequacy of ventilation and 1 year GOS
188 severe TBI patients with secondary referral

Cesena, 1997-2007
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Adequacy of ventilation and 1 year GOS
188 severe TBI patients with secondary referral

Cesena, 1997-2007
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Adequacy of ventilation and 1 year GOS
188 severe TBI patients with secondary referral

Cesena, 1997-2007

d (n 10)
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…sometimes it is better to evaluate GCS
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…the need to obtain GCS is secondary to the a 
priori probability of patient severity…
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…patient severity might be otherwise
evaluated…
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outcome
TBI

deframmenta

Age
GCS
Pupils
CT
Systolic pressure
Extracranial injuries
Antiplatelets/anticoagulants
…

OR age (per year/per decade)
OR GCS (motor, total?)(per point?)

OR pupils (2 or 3 categories)
OR CT (Marshall, cisternes, shift…)

OR SAP (cont?, thresholds?)
OR (extracranial inj, AIS, cont, threshold)logistic 

regression

Mind/experience/
intuition

Continuous 
probability of 
death,
of high ICP,
of poor outcome

High risk
pattern a)

pattern b)

pattern c)

pattern d)

pattern………..

medium risk

low risk

or

or
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outcome
TBI

deframmenta

Age
GCS
Pupils
CT
Systolic pressure
Extracranial injuries
Antiplatelets/anticoagulants
…

OR age (per year/per decade)
OR GCS (motor, total?)(per point?)

Actual rate 
of death,
of high ICP,
of poor outcome

OR pupils (2 or 3 categories)
OR CT (Marshall, cisternes, shift…)

OR SAP (cont?, thresholds?)
OR (extracranial inj, AIS, cont, threshold)logistic 

regression

Mind/experience/
intuition

Continuous 
probability of 
death, ischemia, 
high ICP, poor 
outcome

High risk
pattern a)

pattern b)

pattern c)

pattern d)

pattern………..

medium risk

low risk

intervention
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Macro patterns

• Who select the categories

hypothesis
TBI

Death within 72 hrs
high ICP

low CPP ischemia

Hemorrhagic shock

withholding
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1945 TBI patients admitted to Cesena ICU and 
the risk of death within 72 ore
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differences among “probability”, “perceived risk” e 
“intervention applied to reduce the negative 

probability”

the “perceived risk” of death of a patient with 
EDH is high while the probability is low
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differences among “probability”, “perceived risk” e 
“intervention applied to reduce the negative 

probability”

the “probability” of death is high,  while the 
probability of measure the ICP is low
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1945 TBI patients admitted to Cesena ICU and 
the “risk” to measure ICP
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Patients with severe TBI are different among them
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Clinical corner

• GCS a monitor
– Useful for those with high GCS

• Not useful for those with low 
GCS

• Probably avoid care in patients
with abnormal pupils

– Care the patient!!!!!!!!!!!!!!!!!

• GCS a severity index
– Evaluate anatomic damage

• Proxy of edema, DAI, focal
lesion, HICP

• Function/morphology/neurologi
cal perfomance should be
different

– We need a new pattern based
classification of TBI
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Pupils reactivity to light at ICU admission
(core proSAFE 2011) 

• …..
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Admission pupils, best predictor
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834 
responders/

1334 
interviewed
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Clinical corner

• In acute phase use other
signs and findings
indipendent from GCS

• Classify patients according to
patterns
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Complications during ICU stay
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Complications during ICU stay
(core)

achiere@ausl-cesena.emr.it
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Complications during ICU stay
(core)

Fever???????????
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complications

• Pneumonia
• tracheobronchitis

• “natural complication”
• Timing known
• Aggressivity: medium to low
• wait for appropriate therapy

– Avoid prophylaxis
– Reduce at minimun empiric

therapy
– Treat fever
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Refractory intracranial hypertension
(petalo)
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Clinical corner
ICP and TIL

• ICP should be weighted for
TIL

• Multimodal way to evalaute
ICP in clinical scenario
– Common language with

neurosurgeon

• TIL a predictor of severity
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Transtentorial herniation
(at least one pupil dilated unreactive)

(petalo)
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Decline of serum sodium
(petalo)
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Clinical corner
serum sodium

• Serum sodium
– The most neglected cause of increase in ICP



achiere@ausl-cesena.emr.it

ICP targeted therapy in ICU stay
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Sedation
(core)
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External ventricular drainage
(core)
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Mannitol (multiple doses)
(petalo)
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Hypertonic saline
(petalo)
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Hyperventilation (paCO2 < 35 mmHg)
(petalo)
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Indomethacin
(petalo)
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Hypothermia
(core)
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Barbiturate (infusion)
(petalo)
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0 10 20 30 40 50 60 70 80 90 100
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propofol burst
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ipertensione arteriosa

decompressione esterna tardiva
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evacuazione deferred contusione

indometacina

iperventilazione spinta

curarizzazione

%  pazienti

790 TBI patients with ICP
8 sept 1997 to 11 maggio 2010
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diazepam (midazolam)-fentanyl

CSF-drainage

normal-elevated Na+ (stable Na+)

norepinephirne to maintain CPP 50-70 mmHg

Mannitol (ICP increase)

control of hyperthermia

Propofol (in association)

propofol-burst (in association with bdz)

moderate hyperventilation

external decompression

hypothermiaindomethacin

Barbiturate (in association with bdz)

Deferred evacuation of mass lesion

standard

reinforced

extreme
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Multidimensional approach

ICP

outcome

lesions

age

therapy
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Timing of mortality in patients with ICP
834 patients with ICP monitoring

Cesena 1997-2011
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ICP and GOS (stratified)
834 patients with ICP

(sept 1997 - may 2011)
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ICP and GOS (stratified)
834 patients with ICP

(sept 1997 - may 2011)
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ICP stratified per TIL
834 patients with ICP

(sept 1997 - may 2011)
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TIL and outcome
(% TIL da DDS)

834 patients with ICP
(sept 1997 - may 2011)
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Clinical corner
extreme level

• Interpretation of ICP levles
need the knowledge of the 
therapeutic level (TIL)

• Early death and the the death
in ICU are associated to
worse ICP values, 
notwistanding the therapy

• PVS, SD, MD, GR are less
associated with ICP values, 
probably as the result of the 
effeciveness of therapy

• PVS and SD patients have
controlled ICP values at the 
cost of more therapy
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Outcome in patients with extreme level therapies
834 patients with ICP

(Cesena sept 1997 - may 2011)
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Clinical corner
extreme level

• Extreme levels therapy, 
targeted to patients with
expected acceptable
outcome 
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Surgery
(petalo)
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craniotomy in patients with intraparenchimal lesion
335 patients with contusion or tICH

(among 834 patients with ICP, Cesena sept 1997 - may 2011)
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Timing decompression in patients with intraparenchimal lesion
335 patients with contusion or tICH

(among 834 patients with ICP, Cesena sept 1997 - may 2011)
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51 years old Donatella B, TBI, 2011
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Clinical corner
external decompression (secondary)

• Usually after extreme medical
therapy
– Maintain lesion in eloquent

areas

• Targeted to patients with
expected acceptable
outcome 
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Procedure chirurgiche

achiere@ausl-cesena.emr.it
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Presidi e/o trattamenti

achiere@ausl-cesena.emr.it
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outcome
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Outcome at discharge



achiere@ausl-cesena.emr.it

Causes of death
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Causes of death
246 dead patients on 1975 TBI patients

Cesena 1997-2011
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Causes of death and TIL
246 dead patients on 1975 TBI patients

Cesena 1997-2011
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Clinical corner
causes of death

• Trauma system and Dept
performance in multiple 
injuried unstable patient
– Potentially avoidable deaths

• Medical therapy for HICP and 
its complications
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Outcome at discharge
(petalo)
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Clinical corner
Outcome at discharge

• pro
– Solid and simple data
– Select, retrospectively, the 

patients “mistakenly 
severe”(those with inappropriate 
low GCS at admission)

• Contra
– “obeys” does not means “good

recovery”
• cognitive deficit

– Should understimate patient
performance at discharge

• Different sedation policy among
centres

• ICU with difference in the policy 
of transfer of patients intubated
and ventilated to other ICU
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Outcome at 6 months
(petalo)
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GOS and GOSe
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Clinical corner
Outcome at 6 months
(GOS toward GOSe)

• Pro GOS
– Hystorical (1975)
– More simple
– A bit less expensive interview
– Usually a dichotomic approach

is used for linear logistic
analysis (“favourable”, GR or 
MD, toward “unfavourable”, SD 
or PVS or death) 

• Pro GOSe
– To be updated

• Last RCT use GOSe
– Able to discriminate more 

disability
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special thanks to Cesena outcome group
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ICP and GOSe (stratified)
(Cesena, 793 patients with ICP monitoring, 1997-2011)
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1520 TBI patients
TIL e GOSe

(TIL da DDS poi da Master)
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1520 patients
TIL e GOSe

(TIL da DDS poi da Master)
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Clinical corner
outcome

• Brain contains the human
mind
– The end point of the care is an

“acceptable quality of life”

• Benchmarking of the dept
according severity

• Care the patient even after
discharge
– To be their reference of care
– To help those who lost

somecone who care them
– To learn from own error
– To associate early pattern to

outcome

• Concludes the process of
humanization of an ICU
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“For every complex problem there is a simple
solution…

but usually wrong”

Umberto Eco


