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casn sono bambini ed anziani

~— Abuso in infanzia

«,,: “= Attivita sportiva in adolescenti e giovani adulti
“— Incidenti stradali (16%) in giovani adulti
| _j = "’-Cadute accidentali in anziani
~ = Corpi contundenti (20 %)
= = Incidenti sul lavoro
— Aggressioni (11%)
— Attivita di combattimento
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- Con frattura strutture ossee
— - e \/olta cranica

® Base cranica (attenzione! Occhi di procione; segno
cl Battle; rinoliquorrea; nervi cranici)
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| TRAUMA CRANICO
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CLAS SIFICAZIONE (secondo gravita)
S oo o SUS0 GIEIEGEST)
"5~ oderato 2> GCS9-12 (10% dei casi)
Severo = GCS <8 (10Y% dei casi)

i

Table 2. Diagnostic criteria’ for determination of traumatic brain injury severity among military service members
Severity

Diagnostic Criteria Mild Moderate Severe

Neuroimaging Normal Normal or abnormal Normal or abnormal
Loss of consciousness <30 min I0minto 24 h =24 h

Alteration of consciousness <24 h =24 h® =24 h°
Posttraumatic amnesia <24 h 24hto7d >7d
Glasgow Coma Scale® score 13-15 9-12 38

*Source: US Department of Veterans Affairs and US Department of Defense.’

“If aleeration of consciousness persists for >24 hours, severity is determined by neurcimaging, loss of consclousness, posttraumatc amnesi, and Glasgow
Coma Scale score.

“The highest Glasgow Coma Scale score captured within the first 24 hours after injury is used, and scores range from 3 (coma or death) to |5 (healthy).

Public Health Reports, 2017



IONE DANNO CEREBRALE

o danno che si genera nell‘impatto

= Se JfLLJrJO danno che subentra
= successivamente all'impatto (edema, ernia,

= ’Zischemla trombosi venosa, infezione,

g:’-; -.__|drocefa|0 perdita di liquor) (& quello su cui si
- puo agirel!l)
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TTORI PROGNOSTICI

Table 3. Evidence-based negatively and positively correlated prognostic criteria after traumatic brain injury

Negatively Correlated Positively Correlated
Prognostic Category Criteria Criteria

Age”™” 65y <65y
Sex 4 Male Female
Education level” ™ Lower Higher
Abbreviated Injury Scale or Trauma and Injury Severity Scale’ > Higher scores Lower scores

Brain midline shift on first postinjury head computerized tomography scan’’ >15 mm <|5mm

Public Health Reports, 2017
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| carotldo-cavernosa -2 esoftalmo
te + nervi oculomotori

snone corticale (emorragica nelle prime 6-9
= j,”‘ e contraccolpo; picco edema 48-96 ore )

‘_r

"Ematoma epidurale (rottura dell'arteria meningea
- -media)

® Ematoma subdurale (rottura delle vene a ponte)
® Danno assonale diffuso (petecchie e microemorragie)




RAUMA CRANICO: diagnestica

All adul: patients with minimal, mild and moderats head injury (GCS 9-15) within 24 hours of injury J

=

See help sheet for explanations and more detadls

.’/
Mild
high-risk
GCS 14-15 and

* Posttraumatic seuwes
* Focal reurclogrcal ceficits

* Chnical signs of depressed or
basel skull fracture

* Shurt-treated hydrocephalus

* Therageut < anticoege'ation
or cuagulation deorders

gy

Mild

medium-risk

GCS5 14-15 and

* BOTH age 265 yean
AND anti-plateler
medication

* Consider aderission for obdervation 212
Pours after mjury as an altarnative option

T

A 4 4

Mild

low-risk

Minimal

GC5 15
GCS 14

or
GCS 15 and

* Suspected/confirmed
loss of consclousness

* Repeated vorniting (22
epsodes)

S1008

* If <0 fws after mjury, samole serum for 51000
analysis

* If 26 mrs, extracranial njury or 1f 51006 1

unevalable, jo €Y

1

* Considar ndm ssion for obrervation 212
hours sfter spury as an alternative cption

Admission for observation 224 hours

* Zoraster comiw et On w th Neur oM gecn
* Bgpeat {7 4 newrsicgesd arcyor GCY (22 powrts) detenaration

Discharge with oral and wiitten instructions

* Some patients ey need admission for reasuos other than ther hoad syury

~\
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‘ra |aa 'ﬁcoaulante

I | azuentl con trauma cranico Ileve
5SUMONO anticoagulanti devono
sottopostl a TAC cranio ed

C rvaznone di 24 ore

i Solo VKA sono correlati ad aumentata
- mortalita da trauma cranico
3 Sanguinamento tardivo in 0,2-6% dei
pazienti con VKA o clopidogrel

® Se trauma cranico e INR > 2 odds ratio di
emorragia intracranica 2,59




Trauma cranico
e
terapia anticoagulante
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* Diagnosis

CCT scan: immediately after admission, in case of ICH: follow-up within 6-24 hours (depending on: findings in
initial CCT, underlying risk factors, assessability / evolution of the neurological state)

Neurological status (level of consciousness, pupil responses, GCS/FOUR Score):

1-4 hours: every hour; 5-13 hours: every 2 hours; 14 hours - discharge: every 6 hours

» Coagulation tests and target levels of reversal

e
Platelet inhibitors: PFA, Multiplate® (no target values)
VKA: INR (target value: <1.5)
NOACSs: dabigatran — Hemoclot”/Technoview™(target value: < 30ng/ml)or TT (target value: within reference range); xabans — anti-Xa
calibrated to xaban (target value: <30ng/ml) or LMWH (target value: < limit of detection)
\_
. Reversal Of anticoagulants Note: only in case of hemarrhagic TBI! Perform interdisciplinary risk-benefit analysis!
N
Platelet inhibitors: insufficient evidence to support using any candidate reversal agent
VKA: PCC [initial dose: 251U/kg, consider further dosages adjusted to INR (target value < 1.5)] + Vit K 5-10 mg i.v.
NOACSs: dabigatran — idarucizumab 2 x 2.5 g; xabans — PCC: 25 - 50 IU/kg g
» Thromboembolism prophylaxis and resumption of therapeutic anticoagulation
Thrombosis prophylaxis: clinically and radiographically stable TBI (i.e. no progressive hemorrghagic injuries) — start =Y
subcutaneous LMWH at 24 hours at a dose recommended for high risk patients (e.g. enoxaparin 4000IU s.c. 1x/d, note: caution is
required in the presence of impaired renal function!)
Therapeutic anticoagulation: NO DEFINITE RECOMMENDATION -» Case-by-case decision with expertise from a
\_ multidisciplinary team »

Fig. 1 Best practice recommendations for the diagnosis and treatment of adult patients experiencing traumatic brain injury during treatment
with oral anticoagulants
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Eye response

Eyelids cpen or
opaned, 1racking, or
blinking 10 command

Evelids open but not
tracking

Eyelids closad but
open 0 loud voice

Eyelids closad but
opento pain

Eyelids reman closed
with pain

| FOUR - Full Outline of UnResponsiveness'!

Motor response

Thumbs-up, fist, or
peace sign

Localizing 10 pan

Flexion response 10
pan

Extension response
to pain

No response 1o pain
or gereralized
myoclonus status

Brainstem
reflexes

Pupil and
comeal
reflexes
present

One pupil wide
and fixed

Puplil or comeal
reflexes
absem

Pupil and
comeel
reflexes
absem

Absent pupil,
comeal, and
cough reflex

Respiration

N01 nt ubet ed.
reguar breathing

pattemn

Not intubated,
Cheyne-Stokes
breathing pattem

Not intubated,
imegular breathing

Breathes above
vertilatorrate

Breathes at
vertilatorrate or
aprea




TRAUMA CRANICO:

rischio tromboembolico

Table 1 Indications for oral anticoagulation in patients at risk of venous thromboembolism (medified from Watzke et al. 2013) [134]

Low thromboembolic risk High thromboembolic risk

Platelet innhiditors Platelet inhibitors

» CHD or other cardiovascular diseases (cerebrovascular disease, PAD) = CHD or other cardiovascular diseases with complications or additiona
without complications risk factors (ischemic cardiomyopathy, Stp. cardiac decompensation,

digbetes mellitus, cerebrovascular disease, PAD, rena’ impairment)

= Diabetes mellitus with increased cardiovascular risk = St.p. surgical or interventional procedures in patients with CHD, PAD, or
cerebrovascular disease within the last year (e.g, coronary stent)

» Acute coronary syndrome or myocardia! infarction during the last year

V<As and NOACs VKAs and NCACs

= Non-valvuiar atrial fiorillation and CHADSZ2 score or CHADS2-VA2SC » Non-valvular atrial fibriliation and CHADS2 score or CHADS2-VA25C
score < 3 without stroke score > 3 or Stp. stroke

= Previous venous thromboembolism (> 3 months ago) » Atrial fitriliation

= Mechanica! aortic valve prosthesis without other risk factors (atrial » Mechanical mitral vave prosthesis or other mechanica’ valve prostheses

fibriliation, cardiomyopathy, CHD, PAD, diabetes meliitus, age > 7S years,  with additional risk factors, particularly atrial fiorillation or St.p. stroke

stroke) . _ .
= Venous thromboembolism during the last 3 months

CHD corenary heart disease, NOACs non-vitamin K antagonist oral anticoagulants, PAD peripheral artenal disease, VKAs vitamin K antagonists
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dc rlpme antic gulante
10 - 14 giorni

entl stabili
lsto rischio di embolia cerebrale
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téopo 4 - 8 settimane

= In pazienti con rischio di embolia cerebrale
medio-basso (CHADS2VASc < 4)



BRAIN TRAUMA FOUNDATION TBI GUIDELINES
Guidelines for the Management of Severe

Traumatic Brain Injury, Fourth Edition

Neurgsurgery 80:5-15, 2007 DOHO1227/NEU LO00MCCOM0 14T www.neurosurgery-onfine.com

Steroids - Level |

e The use of stercids is not recommended for improving outcome or reducing ICR. In patients with severe TBI,
high-dose methylprednisolone was associated with increased mortality and is contraindicated.

Hyperosmolar therapy Recommendations from the prior (Third) Edition not supported by evidence meeting current standards.
Mannitol is effective for control of raised ICP at doses of 0.25 to 1 g/kg body weight. Arterial hypotension (systolic
blood pressure <90 mm Hg) should be avoided.

Deep vein thrombosis Level lI
Prophylaxis

e LMWH or low-dose unfractioned heparin may be used in combination with mechanical prophylaxis. However,
there is an increased risk for expansion of intracranial hemorrhage.

= In addition to compression stockings, pharmacelogic prophylaxis may be considered if the brain injury is
stable and the benefit is considered to outweigh the risk of increased intracranial hemorrhage.

e There is insufficient evidence to support recommendations regarding the preferred agent, dose, or timing of
pharmacologic prophylaxis for deep vein thrombosis.

Seizure prophylaxis Level 1A

e Prophylactic use of phenytoin or valproate is not recommended for preventing late PTS.

e Phenytoin is recommended to decrease the incidence of early PTS {within 7 d of injury), when the overall
benefit is thought to outweigh the complications assodated with such treatment. However, early PTS have
not been associated with worse outcomes.

« At the present time there is insufficient evidence to recommend levetiracetam compared with
phenytoin regarding efficacy in preventing early post-traumatic seizures and toxicity.

Decompressive craniectomy Level llA

« Bifrontal DCis not recommended to improve outcomes as measured by the GOS-E score at 6 mo post-injury
in severe TBI patients with diffuse injury (without mass lesions), and with ICP elevation to values >20 mm
Hg for more than 15 min within a 1-h period that are refractory to first-tier therapies. However, this
procedure has been demonstrated to reduce ICP and to minimize days in the ICU.

« A large frontotemporoparietal DC (not less than 12 x 15 cm or 15 cm diameter) is recommended over a small
frontotemporoparietal DC for reduced mortality and improved neurologic outcomes in patients with
severe TBL

*The committee is aware that the results of the RESCUEicp trial’ were released soon after the completion of these
Guidelines. The results of this trial may affect these recommendations and may need to be considered by treating
physicians and other users of these Guidelines. We intend to update these recommendations if needed. Updates
will be available at https://braintrauma.org/coma/guidelines.




RAUMA MIDOLLARE

16% dei pazienti con trauma cranico
scono anche un trauma vertebrale

IC idenza negli USA: 17.000/anno

- :é a 70% dei casi in corso di politrauma

= & In circa 20% dei casi lesione a piu livelli
- Segmento cervicale piu vulnerabile

\ Hb



~TRAUMA MIDOLLARE:

richiami di anatomia

167

FASCICOLO ANTERIORE
FASCICOLO LATERALE
FASCICOLO POSTERIORE
CORNO ANTERIORE

. ZONA GRIGIA INTERMEDIA

CORNO POSTERIORE
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ami di anatomia
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MANCATA CORRISPONDENZA
TRA MIELOMERI E
VERTEBRE




Richiami di anatomia
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cunealo
C4 Cs T2 Ts

Fascio
gracile

Ty Tp2L35155

Pressione
Vibrazione
Movimento
Posizione

Tatto

_DISTRIBUZIONE

SOMATOTOPICA
FIBRE ASCENDENTI
FIBRE DISCENDENTI

DISTRIBUZIONE
FUNZIONALE
FIBRE ASCENDENTI

Fibre spino-talamiche
incrociano nel midollo
Fibre cordoni posteriori
incrociano nei lemnischi



Table 3. Main Clinical and Imaging Characteristics of Acute Spinal Cord Compression and Treatment Options.*

Variable

Characteristics

Temporzl evolution

Predisposing factors

Typical symptoms
and signs

Laboratory abnormalities

CT findings

MRI findings

Treatment options

Medical treatment

Surgical treatment

Traumatic Cord Compression

Sudden {at time of injury)

High-velocity trauma, narrowed
spinal canal {congenital or
degenerative)

Paraplegia or tetraplegia, sen-
sory level, central cord syn-
drome, focal spinal pain

Resulting from trauma to other
organs

Fracture of elements of spinal
column, subluxation of ver-
tebral bodies

High STIR signal in ligaments,
cord edema and hemor-
rhage, subluxation

Maintenance of mean arterial
blood pressure at 85 to 90
mm Hg, bladder catheter-
ization

Decompression of spinal cord,

restoration of alignment, in-
ternal fixation and fusion

—
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TRAUMA MIDOLLARE:

sindromi cliniche

Table 1. Clinical Syndromes of Acute Spinal Cord Compression.

Complete transverse myelopathy (lesion affecting both sides and anterior and posterior spinal cord at one or more segments)
Bilateral paralysis below lowest affected segment of spinal cord
Loss or reduction of all sensation below affected level of spinal cord (sensory level)
Sphincter dysfunction with urinary or bowel urgency, retention, or incontinence

Hyperreflexia and Babinski signs

| Spinal shock (acute destruction of spinal cord at one or more cervical or upper thoracic segments)
Paralysis of limbs below the affected segment of the spinal cord
Hypotonia and areflexia of limbs below the level of the lesion
No Babinski signs
Loss of sphincter function
Reduced autonomic function below affected level
Systemic hypotension
Central cord syndrome (predominant gray-matter damage, typically involving cervical spine, from trauma)
Weakness and reflex loss in arms; less severe weakness or no weakness in legs

Reduced pain and thermal sense in arms, typically with hyperesthesia, sparing sensation of vibration and proprio-
ception in arms and legs

Segmental loss of reflexes at affected level
Variable hyperreflexia in legs



_TRAUMA MIDOLLARE:

sindromi cliniche

Hemicord(Brown—Séquard) syndrome

Paralysis, hyperreflexia, and reduced sensation of vibration on one side of body
Babinski sign on paralyzed side
Loss of pain and thermal sense on opposite side

Conus medullaris syndrome (cord compression at the level of L1-L2 vertebral bodies)

= Weakness of feet and legs
: Variable reflexes in legs
— Early loss of sphincter function
Loss of sensation at sacral and lower lumbar {perineal) dermatomes; sensory level at or below waist
Variable Babinski signs
Cauda equina syndrome (compression between L2 and S1 vertebral bodies)
Sciatic or other radicular pain
Areflexic weakness of feet and legs, depending on level of compression
Sphincter dysfunction

Reduced sensation from saddle region and legs up to groin



Sede della lesione*

TRAUMA MIDOLLARE:

livelli lesionali

Possibili effetti”

Alivello C5 o superiore

TraCseCH

TraChe Cy

-

-
= Tra C7e C8

N fraC8eD
TraTuieT12

Alivello Ti2-L1
Cauda equina

Alivello 83-85 o del cone
midollare a 11

Paralisi respiratoria e tetraplegia

Paralisi degli arti inferiori, dei polsi e delle mani; indebolimento dell'zbduzione dellz spalla e dellz flessione del gomito; perdita
del riflesso brachioradiale

Paralisi deghi arti inferiori, polsi e mani, ma 1 moviment della spalla e la flessione del gomito sono di solito possibili; perdita del
riflesso bicipitale

Paralisi delle gambe ¢ delle mani

Con lesioni midollar trasversali, sindrome di Homer (ptaosi, pupille miotiche, anidrosi facciale), paralist degli arti inferion

Paralisi dei muscoli degli arti inferiori sopra e sotto il ginoechio

Paralisi al di sotto del ginoechio

Paresi ipo o areflessica degli arti inferiors, di solito dolore e ipersensibilita nel territorio di distribuzione delle radici nervose
interessate e perdita del controllo sfinterico intestinzle e vescicale

Perdita completz del controllo della vescica e dell'intestino




\LA GRAVITA' (ASIA)

| Table 2. ASIA Impairment Scale for Traumatic Spinal Cord Injury.*

Grade Impairment

A Complete: no sensory or motor function is preserved in segments S4-S5.

B Sensory incomplete: sensory but not motor function is preserved below the neurologic level of injury and includes
the S4-S5 segments; no motor function is preserved more than three levels below the motor level on either
side of the body.

C Motor incomplete: motor function is preserved at the most caudal sacral segments for voluntary anal contraction,
or sensory function is preserved at the most caudal sacral segments (S4-S5), with some sparing of motor
function more than three levels below the motor leve! on either side of the body.

D Motor incomplete: motor function is incomplete as defined above, with muscle power =3 for at least half the key
muscle functions below the neurologic level of injury.T

Normmal: sensory and motor function are normal.
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STANDARD NEUROLOGICAL CLASSIFICATION OF SPINAL CORD INJURY
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Cortlco EerJdJ acl alte dosi in traurnatismi non
piu _(_:O iSigliaiti nalle linee guida

vitare ipotensione arteriosa (attenzione shock
= heurogeno con ipotensione, bradicardia ed arti
= ’Infenorl caldi)

_d"_ —

& Sondino naso-gastrico (ileo paralitico)

“® Prevenzione delle trombosi venose profonde ed
embolia polmonare (LMWH+ compressione
pneumatica)
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