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issues

• Variables associated to the patient, indipendently from 
TBI

• Type of trauma
• Prehospital and preICU phase
• Anatomical severity
• Admission in ICU
• Complications in ICU
• Therapy in ICU
• outcome
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Aims of the talk

petalo Neuro

Simptoms

Signs 

Instrumental sign

severity

outcome

To be or not be disabled

Patterns not covariate

Is it possible to avoid destiny?
What to do?

A good outcome for doctors and nurses may 
be not a good outcome for the patients and 
viceversa?

Compare your ICU to the 
other to improve your 
self
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Variables associated to the patient, 
indipendently from TBI
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Sex
(core)
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Sex

• Pre-menopausal women have a better outcome after 
TBI

Groswasser Z, Cohen M, Keren O. Female TBI patients recover better than males. Brain Inj 1998; 12: 805–8
Bounds TA, Schopp L, Johnstone, Unger C, Goldman H. Gender differences in a sample of vocational rehabilitation clients with 
TBI. NeuroRehab 1995; 18: 189–96.
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Sex
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Age Changes in Systolic and Diastolic Blood 
Pressure

Source: J Gerontol Med Sci 1997;52:M177-83
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Sex and clinical management

• Pre-menopausal
– Targets for arterial pressure and 

CPP
• Lower than male

– pregnacy

• Progesterone
– Single multiple target 

neuroprotective agent
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Age
(core)
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Linear (nearly) effect of age
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GOS and age
834 patients with ICP monitoring

Cesena 1997-2011
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GOS and age
834 patients with ICP monitoring

Cesena 1997-2011
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GOS and age
834 patients with ICP monitoring

Cesena 1997-2011
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GOS and age
834 patients with ICP monitoring

Cesena 1997-2011
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ICP and age
834 patients with ICP monitoring

Cesena 1997-2011
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ICP during the first 14 gg days
834 patients with ICP monitoring

Cesena 1997-2011
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CPP and age
834 patients with ICP monitoring

Cesena 1997-2011
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petecchia and age
834 patients with ICP monitoring

Cesena 1997-2011
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EDH and age
834 patients with ICP monitoring

Cesena 1997-2011
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SDH and age
834 patients with ICP monitoring

Cesena 1997-2011
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Contusions, tICH and age
834 patients with ICP monitoring

Cesena 1997-2011
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Therapeutic intervention (TIL) score and age
834 patients with ICP monitoring

Cesena 1997-2011
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Clinical corner
age

• ICP decline with ageing
– compliance

• CPP increase with ageing
– Physiological increase

• TIL reduces
– Lower ICP
– Management choice

• Less biological reserve
• withholding

• Differencies in anatomical 
lesions

• Outcome
– Young patients:

• dichotomic
• Chidren, performance

– Middle age:
• cognitive disturbance 

associated to diffuse injury
– Older patient,

• High rate of death after 
discharge

• Few cases with good recovery
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Type of admission
(core)
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Secondary referral
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Worst CT 1997-2010

more negative CT (diffuse injury type I)
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Clinical corner
type of admission

• Monitor the kind of your
admission
– The TBI will be different

• diffuse injury
• extracranial injures

• Organize your dept



achiere@ausl-cesena.emr.it

Data from TNet data base (Area Vasta Romagna) and db Neurosole (ICU Cesena) (september 1st 2006 to march 21 2010)
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worst CT
Cesena severe HI, 382 patients

2003-2007

0

10

20

30

40

50

60

70

80

90

100

DI DII DIII DIV EML NEML missing

lesioni

%

Primario Secondario



achiere@ausl-cesena.emr.it

Direct referral, type of transport
Severe TBI 2003-2007

217 patients
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Area Vasta Romagna
admission per AUSL

Severe TBI 2003-2007
217 patients
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Severe TBI 2003-2007
217 patients

admission indexed for AUSL and an estimate of patients
not admitted
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Extracranial injury and centralization
patients with AISc and AISmax extracranial >3
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Age and trauma system
AISc≥3

AIS C >=3; accessi secondari in HUB; 
anni 2006-:-ott 2011 n =483
esclusi i primari

Data from TNet data base 
(Area Vasta Romagna) 
and db Neurosole (ICU
Cesena) (september 1st
2006 to march 21 2010)



achiere@ausl-cesena.emr.it

Comorbidities and admission

0

10

20

30

40

50

60

70

80

healthy minor
disease

major
disease

serious
disease

with
disability

% HUB
Spoke

AIS C >=3; accessi secondari in HUB; 
anni 2006-:-ott 2011 n =483
esclusi i primari

Data from TNet data base 
(Area Vasta Romagna) and 
db Neurosole (ICU Cesena) 
(september 1st 2006 to
march 21 2010)



achiere@ausl-cesena.emr.it

Clinical corner
provenienza

• Monitor your trauma system
– Telemedicine
– elicopter

• Consider the patients not
admitted
– They should be with diffuse TBI

• Sec damage/rehabilitation plan
– Or with multiple injuries

• Survival/sec damage
– Aged patients or with

comorbidities
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Comorbidities
(core)
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Comorbidity in Injury and mortality
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Clinical corner
comorbidities

• Admission criteria
– Cross linked with age

• Inluence the case mix of
patients admitted
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Anticoagulants
(core)
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Antiplatelets
(proSafe core since 2012)
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Clinical corner
anticoagulant/antiplatelets

• Anticoagulants
– Revert with prothrombin

complex
• Multiple injury, revert with fresh

frozen plasma

• Antiplateletes
– unclear



achiere@ausl-cesena.emr.it

Type of trauma



achiere@ausl-cesena.emr.it

Type of TBI
(petalo)



achiere@ausl-cesena.emr.it

Dynamic of trauma
(petalo)
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Penetrating TBI
Cesena 1997-2011
1975 TBI patients
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Site
(petalo)
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Circostanze trauma
1952 TBI

Cesena 1997-2011
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Fall is associated with ageing
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Fall is not and 
independent predictor
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Clinical corner
type of trauma

• Consider dynamic of injury
– Association elderly/fall/focal lesion
– Association young age/diffuse injury
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Prehospital phase
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Date and hour of operating room call
(petalo)
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Date and hour of operating room call
(petalo)
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Clinical corner
time (indicator)

• Difficult to find process indicators concerning timing
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Pre hospital GCS total
(petalo)
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Pre hospital GCS motor
(petalo)
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Total GCS and motor GCS
1952 TBI

Cesena 1997-2011
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GCS 3
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In multiple injuries patients, GCS 
and anatomical severity may be not 

correlated
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Several years ago “pure” “poststab” GCS reflected
damage
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GCS 3
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Clinical corner
GCS

• Selected preH GCS being
considered that more likely to
be unaffected by therapy

• However
– GCS might be underestimated

• Alcohol, drugs
• Hypotension
• Hypoxia
• Pain/agitation
• Hypothermia

– GCS might be overestimated
• Evolving lesions
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preICU phase
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PreICU admission Systolic Arterial Pressure
(petalo)
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Age Changes in Systolic and Diastolic Blood 
Pressure

Source: J Gerontol Med Sci 1997;52:M177-83
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Clinical corner
systolic arterial pressure

• SAP<90mmhg
– Epidemiological threshold

• Closed trauma
– Age>50 years, >130 mmHg
– Age 20-50 years, >110 mmHg
– Age<10 years, >70mmHg

• Multiple trauma (active
bleeding)
– 20 mmHg lower
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PreICU admission hypoxia
(petalo)
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Emergency room pupils dilatation and reactivity to light
(petalo)
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IMPACT db
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Rate of pupil reversal after high dose mannitol
Cesena

73 TBI patients

0

5

10

15

20

25

30

35

40

mass lesion swelling

TTH changes after High Dose Mannitol

H
D

M
 tr

ea
te

d 
pa

tie
nt

s 
(n

)

no reversal reversal

p = 0.0165



achiere@ausl-cesena.emr.it

Rate of pupil reversal after high dose mannitol
Cesena

73 TBI patients
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Rate of pupil reversal after high dose mannitol
Cesena

73 TBI patients
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Clinical corner
pupils reactivity to light

• Anisocoria
• midriasis

• High dose mannitol (300-500
ml/5 min, injection)

• Hyperventilation
• Barbiturate (avoid in unstable

multiple injury)
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Worst Emergency Room hemoglobin
(proSAFE admitting hospital) 
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Hb over time
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Gaethens JCBFM 1987



achiere@ausl-cesena.emr.it

causes
SjO2 is hb dependent

hb threshold for abnormal SjO2 is 10 gr/dl

R2 = 0.4
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Why is hypotension the worst damage?

(hb x 1.39 x SaO2) x (CPP/CVR)

(CaO2) x (CBF)

(hb x 1.39 x SaO2) x (CPP/CVR)/2 /2

(hb x 1.39 x SaO2) x (CPP/CVR)/2 /2

(hb x 1.39 x SaO2) x (CPP/CVR)/2 /2
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Clinical corner
pupils reactivity to light

• Keep Hb above 10gr/dl • Balanced transfusion
– Fresh frozen plasma
– platelets
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Glycemia in Emergency Room
(proSAFE admitting hospital)
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Clinical corner

• Please … observe
– Asscociation is not causation

• Treat only very abnormal
values >300 gr/dl
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Anatomical severity (CT)

brain
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Clinical corner
first and worst CT

• The first? Decisional process, 
organization, centralization

• The worst? The final outcome



achiere@ausl-cesena.emr.it

CT evolution

• predictors of neuroworsening
– Evolving CT

• tSAH
– Antiplt, anticoag

• Contusion
• Fractures

– EDH
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Rate of evolution?
1465 TBI patients

Cesena 1997-2010
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CT evolution and outcome
1465 TBI patients

Cesena 1997-2010
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Clinical corner 

• CT evolution
– It is “per se” negative

• CT evolution
– Is much more negative if 

undetected
– Consider warning signals

• tSAH
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Anatomical severity
cranial lesions
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Lesione assonale diffusa post-traumatica senza edema 
cerebrale

(post-traumatic diffuse injury without swelling) 

CT MRI
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Lesione diffusa post-traumatica senza edema cerebrale 
(post-traumatic diffuse injury without swelling) 
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Lesione assonale diffusa post-traumatica con
edema cerebrale

(post-traumatic diffuse injury with swelling) 

Domenico H
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…how to give a look to brain CT
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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” …..
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Anatomical severity
cranial lesions
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…is there a lesion?

A hyperintense lesion
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lesions

ematoma 
sottodurale

ematoma extradurale contusione ematoma 
intraparenchimale
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First CT (lesions) and preH pupils
Cesena 1997-2011

1975 patients
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ICP
and type of lesion

834 patients with ICP monitoring
Cesena 1997-2011
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Principal lesion in worst CT and outcome
834 pazienti with ICP monitoring

Cesena 1997-2011
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…how much is it large?
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The measure of brain lesions
(petalo)

• Volume (>25 ml)
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lesion volum
(escluding perilesional edema)

Contusione core

~ 25 ml

Contusione core

<25 ml

Contusione core

<25 ml

Contusione core

> 25 ml
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…does it exert a mass effect?

Or
is there a mass effect indipendent from a 

mass?
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The effect of mass lesions
(petalo)

• Shift > 5 mm
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shift

0 mm 2 mm 4 mm 18 mm



achiere@ausl-cesena.emr.it

…does the mass effect exert reduce even the 
liquoral space?

Or
Is there a diffuse reduction of liquoral space

indipendent from a mass?
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The measure of diffuse lesions
(petalo)

• Basal cisternes
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Basal cisternes

distorted: 
asymmetric
compression

compressed: 
uniform reduction
of the caliber

absent: no visible
liquoral space

normal
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…is it mandatory to remove the mass?


