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Cos’è la SLA?



Control ALS ALS

Strong et al, Mol Cell Neurosci 2007

From Maria Teresa Giordana – 
Neuropathology Turin Lab



Incidence: 3.2/100,000 

Prevalence 10.5/100,000 
Prevalence including 
tracheostomized patients: 
12.3/100,000 



Al-Chalabi et al, Lancet Neurol 2016





PERCHÈ?





From splitt to lump

Charcot 1869: ALS

Aran 1850:  
PMA 

Erb 1875: PLS

Duchenne 1860: PBP

Gowers 1892: 
Motor system 
degeneration

Brain 1933: 
Motor neuron disease



From lump to splitt 

Brain 1933: 
Motor neuron disease
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Bulbar

Prevalent UMN

Flail arm
Classic

PLS



• Fluenza verbale 

• Flessibilità 

• Attenzione 

• Working memory 

• Linguaggio 

• Funzione visuopercettiva 

• Disturbo del comportamento 
(soprattutto apatia)

Pukhan et al, Lancet Neurology 2007

Caratteristiche cliniche della compromissione cognitivo-
comportamentale nella SLA



I criteri per la diagnosi dei disturbi cognitivo-comportamentali nella SLA 

ALS-Bi Apatia OPPURE almeno due fra i sintomi elencati fra i criteri di Raskovsky et al (Brain 2011)

ALS-Ci Disturbo disesecutivo OPPURE disturbo del linguaggio 

ALS-CBi Presenza dei criteri sia di ALS-Bi sia di ALS-Ci

ALS-FTD Evidenza di deterioramento progressivo del comportamento o della cognizione mediante osservazione o storia 
clinica 
E 
1. Almeno 3 fra i sintomi cognitivi elencati fra i criteri di Raskovski et al (Brain 2011) 
OPPURE 
2. Sintomi cognitivi/comportamentali, associati a perdita di insight e/o sintomi psicotici 
OPPURE 
3. Sintomi compatibili con demenza semantica/variante semantica di PPA o variante non fluente di PPA

ALS-demenza SLA associata ad AD o a demenza vascolare

Strong et al, ALS 2017



ALS-FTD 

(P<0.001 uncorrected 

P<0.05 FWE-corrected)

ALS-Cbi 
(P<0.001 uncorrected 

P<0.05 FWE-corrected)

ALS-Ci 
(P<0.005 uncorrected 

P<0.05 FWE-corrected)



Pazienti con segni bulbari al 
momento del test

Pazienti senza segni  
bulbari al momento  
del test

Tutti i pazienti



Influenza dei disturbi cognitivo- comportamentali sulla prognosi 
della SLA

Iazzolino et al, J Neurol Neurosurg Psychiatry 2019

Normal cognition

ALS Bi

ALS CiALS-FTD
ALS Cbi

Fenotipo Sopravvivenza 
mediana (anni)

CN 4.0 (3.2-4.8)

ALS Bi 5.4 (1.4-9.4)

ALS Ci 3.1 (2.3-3.8)

ALS Cbi 2.7 (2.1-3.3)

ALS-FTD 2.1 (1.7-2.4)





Revised El Escorial criteria (Brooks et al. ALS 2000)



Lower Motor Neuron and Upper Motor Neuron Signs in Four CNS Regions 
 Revised El Escorial criteria , Brooks 2000; 

Brainstem Cervical Thoracic Lumbosacral 

Lower motor neuron signs 
weakness, 
atrophy, 
fasciculations 

jaw, face, 
palate, 
tongue, 
larynx 

neck, arm, 
hand, 
diaphragm 

back, 
abdomen 

back, abdomen, 
leg, foot 

Upper motor neuron signs 
pathologic spread of reflexes, 
clonus, etc.  

clonic jaw 
gag reflex 
exaggerated 
snout reflex 
pseudobulbar 
features 
forced yawning 
pathologic DTR's 
spastic tone 

clonic DTR's Hoffman 
reflex 
pathologic DTR's 
spastic tone 
 
preserved reflex in weak 
wasted limb 

loss of superficial 
abdominal reflexes 
pathologic DTR's 
spastic tone 

clonic DTR's - extensor 
plantar response 
pathologic DTR's 
spastic tone 
 
preserved reflex in weak 
wasted limb 



El Escorial - R (1998) for neurophysiological 
diagnosis

• Conventional EMG study: Needle EMG signs of active or chronic denervation 
including fasciculations and fibrillations. Nerve conduction studies are also needed to 
rule out motor neuropathy. 

• Signs of active denervation: fibrillation potentials; positive waves 
• Signs of chronic denervation: motor unit potentials of great amplitude, with increased 

duration and increased percentage of polyphasic potentials; reduced interference 
pattern with discharge frequency greater than 10 Hz, except in the presence of unstable 
PUMs, in which case the discharge frequency may be less than 10 Hz; unstable motor 
unit potentials.  

• Presence of EMG signs of LMN involvement in at least 2 regions of the CNS among 
the following 4: trunk, cervical, thoracic or lumbosacral. For the trunk it is sufficient 
to demonstrate the damage in a muscle. For the thoracic region it is sufficient to 
demonstrate damage in the paraspinal muscles or in the abdominal muscles. For the 
cervical and lumbosacral regions, at least two muscles innervated by different roots 
and peripheral nerves are sufficient.



Neuropysiological Criteria

El Escorial criteria revised, 
1998: 

1. Signs of active 
denervation 

2. Signs of chronic 
denervation



Exclusion Criteria

Criteri di El Escorial 
rivisti, 1998 







Awaji consensus

1. Electrodiagnostic (Edx) and clinical data are of equal and 
interchangeable value in diagnosing ALS 

2. In the presence of signs of partial denervation, Fasciculation 
potentials (preferably of complex morphology) are equivalent to 
fibs-psw, indicating ongoing denervation. 

3. Unstable MUPs & FPs are especially relevant





Awaji effect on diagnostic level














