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Axis I – defining the motor neuron disease variant;
Axis II – defining the cognitive and behavioral dysfunction; and
Axis III – additional non-motor disease manifestations.

ALS-frontotemporal spectrum of disease



Cognitive and behavioral dysfunction

• ALS with cognitive impairment (ALSci) 
• either executive dysfunction (including social cognition) or language dysfunction 

or a combination of the two. 
• ALS with behavioral impairment (ALSbi)

• informant questionnaires which demonstrate apathy with or without other 
behavior change OR the presence of two or more listed behavioral symptoms. 

• ALS with combined cognitive and behavioral impairment (ALS-cbi)
• Both present

• ALS-FTD
• behavioral/cognitive changes in keeping with behavioral variant FTD (bvFTD), or 

present with language impairment in keeping with progressive non-fluent 
aphasia (PNFA) or semantic dementia (SD)



About half of patients will have milder cognitive impairment:
• executive dysfunction 
• impaired fluency
• poor working memory

Even mild impairment can have significant impact on functioning: 
generate thought and think flexibly
to update and manipulate information mentally 
to inhibit what is irrelevant to current goals 
to self-monitor
to plan and adjust behavior as appropriate to the present context



Recognising cognitive-behavioral impairment 

• Associated with worse prognosis 
• Contributes to carer burden 
• Impacts adversely on compliance with symptomatic interventions 

such as non-invasive ventilation and percutaneous endoscopic 
gastrostomy 

• Curatorships
• Bulbar onset of symptoms and lower educational attainment have 

been associated with cognitive involvement 



Behavioral manifestations 

Pathology in:
• dorsolateral 
• prefrontal 
• orbitofrontal 
• medial prefrontal lobes 



Behavioural signs

• Disinhibition
• Stereotypy
• Lack of empathy
• Change in personality
• Aggression
• Agitation
• Change in appetite 
Most pervasive symptom: apathy (70% of patients) 
Presence of psychotic symptoms: strong association with C9orf72 
mutations 



Social cognition, theory of mind, and emotional 
processing 

Social cognition 
• Judging facial emotional expression 
• Assessing approachability of others based on non-verbal cues 
• Gauging mental states through eye expressions 
• Interpretation of conversations based on prosody of speech

Theory of mind
• the ability to infer mental states in others (i.e. by putting oneself in 

someone else’s shoes). 



Social cognition, theory of mind, and 
emotional processing
Testing 
• grasping the humor of specific cartoons
• story comprehension tests
• judgments of whether faux pas have been committed
• understanding social contexts

A challenge remains to improve the ecological validity: the extent to 
which an impaired test performance translates to difficulty in real-
life settings



Special considerations of neuropsychological 
testing in the ALS population 



Behavioral and neuropsychological testing 



Language



Memory



Fluency



Executive function



Executive function



Executive function



Executive function



Visuospatial



Visuospatial





Behavioural questionnaire



























• Recognise symptoms and signs
• Screen
• Offer support to patient and family
• Genetic testing where appropriate
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