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INTRODUCTION 

Amyotrophic lateral sclerosis (ALS) is a fatal 

neurodegenerative disorder affecting the human motor system, 

which was first described by Jean Martin Charcot in 1869 as a pure 

motor neuron disease but is now recognized as a multisystem 

neurodegenerative, characterized by heterogeneity in phenotype, 

pathological substrate and genetic predisposition with its core 

feature being degeneration of both upper motor neuron (neurons 

which project from the cortex to brainstem and spinal cord) and 

lower motor neurons (whose cell bodies present in the ventral horn 

of the spinal cord or the brain stem motor nuclei of the cranial 

nerves that have motor modalities) (Masrori et al., 2020). 

Lower motor neuron lesions are characterized by specific 

signs as atrophy, fasciculations and weakness while upper 

motor neuron lesions are characterized by spasticity, 

hyperreflexia and Babinski signs which are present across 

multiple spinal and bulbar segments (Brooks et al., 2000). 

It has multiple synonyms as amyotrophic lateral 

sclerosis, motor neuron disease, Charcot’s disease, or Lou 

Gehrig’s disease (Brown et al., 2017). 

It was found that 30-50% of ALS patients may suffer from 

cognitive and behavioral decline along the course of their illness 

(Xu et al., 2017), the most reported cognitive functions to be 

affected are executive functions with deficit in letter fluency, 
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otherwise, the most reported behavioral change is apathy, 

especially initiation apathy, also reported irritability, inflexibility, 

restlessness, and disinhibition (Huynh et al., 2020). 

On the other hand, some recent studies demonstrated that 

there may be a relation between cognitive changes and disease 

progression, which assessed by ALS functional rating scale 

(ALSFRS-R) and staging of disease according to involvement 

of upper limbs, lower limbs, respiratory and nutritional aspects 

(Crockford et al., 2018). 

Moreover, a new term known as ALS with cognitive 

impairment (ALSci) has been announced referring to the 

subpopulation that has distinct cognitive impairment which does 

not meet the criteria for frontotemporal dementia, in addition to 

another term known as ALS with behavioral impairment (ALSbi) 

referring to the subpopulation that predominantly exhibit 

behavioral changes which does not fulfill criteria for 

frontotemporal dementia. Therefore, determining the cognitive 

and behavioral status of ALS patients is important, especially that 

severe forms have a worse prognosis than the previously 

described terms (Watanabe et al., 2020). 

Many studies showed the significance of early 

identification of cognitive and behavioral impairment in ALS 

patient as they are associated with worse quality of life with an 

increase in the care giver burden and a decrease in the survival 

rates (Gosselt et al., 2020). 
 

 


