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• History of ALS 
• » 1850 - English scientist Augustus Waller describes the appearance of shriveled nerve 

fibers 
• » 1869 - French doctor Jean-Marie Charcot first describes ALS in scientific literature 
• » 1881 - "On Amyotrophic Lateral Sclerosis" gets translated into English and published in 

a three-volume edition of Lectures on the Diseases of the Nervous System 
• » 1939 - Lou Gehrig is diagnosed with ALS 
• » 1941 - Lou Gehrig dies at age 38 
• » 1950s - ALS epidemic occurs among the Chamorro people on Guam 
• » 1991 - Researchers link chromosome 21 to FALS 
• » 1993 - SOD1 gene on chromosome 21 found to play a role in some cases of FALS 
• » 1996 - Rilutek® becomes the first FDA-approved drug for ALS 
• » 1998 - El Escorial is developed as the standard for confirming ALS 
• » 2001 - Alsin gene on chromosome 2 found to cause ALS2 
• You are here: History 

 
 

http://www.nwabr.org/studentbiotech/winners/studentwork/2004/EM_GA_Chan/history.html�
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• Amyotrophic lateral sclerosis (ALS) 
 - term used to cover the spectrum of neurodegenerative 
   syndromes characterised by progressive degeneration 
   of motor neurones 
 
 
• in modern clinical practice indicate the commonest form of the 
  disease the Classical (Charcot's) ALS or “spinal onset ALS”  

 

Included diseases 
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Other syndromes related to this spectrum 

• Progressive bulbar palsy 
- Currently “bulbar onset ALS” 

 
• Progressive muscular atrophy 

 
• Primary lateral sclerosis 

 
• Flail arm syndrome  
 - Brachial amyotrophic diplegia 
 - Vulpian-Bernhardt syndrome  
 
• Flail leg syndrome 
 - Pseudopolyneuritic form 
 - Marie-Patrikios syndrome 
 
• ALS with multi-system involvement 
 - e.g. ALS-Dementia 
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Epidemiology 
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• incidence 1.5-2.7 per 100,000 population/year  
 - avg 1.89 per 100,000/year in both Europe and North America  
 
• point prevalence 2.7-7.4 per 100,000  
 - avg 5.2 per 100,000 in western countries 
 
• lifetime risk by the age of 70 estimated at 1 in 1,000 
 - more accurate estimate is more likely to be1 in 400 

 

Sporadic ALS in the 1990's 
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Gender 

• Slight excess of males M:F ratio 
  about 1.5:1 
-underascertainment of elderly 
 women in some population registers? 
 
 

• Recent data suggests gender ratio 
  may be approaching equality 
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• Sporadic ALS (s-ALS) 
 - varies between 55–65 years 
 - median age of onset of 64 years 
 
• Only 5% of cases onset before 30 years 
 - juvenile sporadic onset cases are being increasingly recognised  
 
• Bulbar onset commoner in women and in older age groups 
 - 43% of patients over-70 present with bulbar symptoms compared 
 to 15% below-30 

 

Mean age of onset 
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Familiarity 

• 5 to 10% of cases have a family history of ALS (familial ALS) 
 - often Mendelian inheritance and high penetrance  
 - most cases AD pattern of inheritance, AR pedigrees reported  
 
 
• f-ALS affects males and female equally have a shorter survival 
 
 
• age of onset off-ALS is about a decade earlier than for sporadic cases 
 - normal Gaussian distribution  
 - sporadic ALS has age dependant incidence 
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Juvenile onset ALS (j-ALS) 

 
• Most cases are AR  
 - chr2q33 (ALS2, alsin) 
 - chr15q12-21 
 
 
• Dominant inheritance reported 
 - chr 9q34 (ALS4, senataxin) 

 

term used when age of onset is less than 25 years 



Inquadramento neurologico della SLA 



Inquadramento neurologico della SLA 

Genetic disease currently accounts for as 
much as 18% of all ALS when “sporadic” 

cases tested for currently known genes are 
included 

 
Ravits et al, 2009 
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Geographic loci 
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Geographic loci 

• Chamorro people 
 - Guam and Marianasisland,  
 the Kii peninsula of Honshu Island 
 
 
• Auyuand Jakai people 
 - south west New Guinea 
 
 
• ALS associated with the Parkinsonism 
 and dementia (ALSPD complex) 
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Clinical features 

• First clearly described as a clinico 
  pathological entity by Jean Martin Charcot  
 - 1869 and 1874 articles 
 
• Bell (1824) 
 

• Aran (1850) 
 

• Duchenne (1851) 
 

• Cruveilher(1853) 
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Classical Charcot ALS: usual disease onset 

• Approximately 2/3 pts with typical ALS have a spinal form of the disease 
 
 
 

• Present with symptoms related to focal muscle weakness 
 - symptoms may start either distally or proximally in the upper limbs 
 and lower limbs  
 

• Weakness is usually of insidious onset 
 - exacerbated by cold weather 
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Classical Charcot ALS: unusual disease onset 

• Weakness may be preceded by  
  
 - fasciculations or cramps for some  
   months(or years), but rarely  
   presenting symptoms 
 - focal muscle wasting (very rarely) 
 
 
• Some patients may present with a 
  spastic paraparesis  

Borgonovo  Signorini 

Lou GEHRIG  
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• although usually asymmetrical at onset, other limbs develop 
  weakness and wasting sooner or later 
 
• most patients also develop bulbar symptoms 
 

• eventually respiratory symptoms 
 - not necessarily in that sequence 

Classical Charcot ALS: unusual disease onset 
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• gradually develops in the weakened atrophic limbs  
 - affects manual dexterity and gait 
 
• flexor spasms in late stages 
 - involuntary spasms occurring due to 
 excess activation of the flexor arc in a 
 spastic limb  

 

Classical Charcot ALS: spasticity 
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Classical Charcot ALS: rare symtomps 

• sensory symptoms 
 
 

• cognitive symptoms  
 
 

• multi-system involvement 
 - e.g. dementia, parkinsonism 

 



Inquadramento neurologico della SLA 

Bulbar onset ALS: dysarthria 

• usually present with dysarthria of speech 
 - may initially only be apparent after ingestion of alcohol 
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Bulbar onset ALS: dysphagia 

 
Rarely present with dysphagia for solid or liquids  
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Bulbar onset ALS: other symtomps 

• almost all patients develop sialorrhoea  
 - difficulty swallowing saliva  
 - mild UMN type bilateral facial weakness 
 
• ‘pseudobulbar‘ symptoms seen in many cases 
 - emotional lability  
 - excessive yawning 
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• Can develop almost simultaneously with bulbar symptoms 
 

• in the vast majority of cases within 1–2 years 

Bulbar onset ALS: limb symtomps 



Inquadramento neurologico della SLA 

• About 5% of cases with ALS present 
 - without significant limb or bulbar symptoms 
 
• Type 2 respiratory failure 
 

• Nocturnal hypoventilation 
 

• Symptoms 
 - dyspnoea, orthopnoea 
 - disturbed sleep, morning headaches, 
 excessive day time  somnolence 
 - anorexia,decreased concentration, irritability 
 or mood changes 

 

Onset with respiratory weakness 
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• focal muscle atrophy  
 - especially involving the muscles of the hands, forearms or shoulders in the 
 upper limbs 
 - proximal thigh or distal foot muscle in the lower limbs 
 
• fasciculations usually visible in more than one muscle group 

Lower motor neurons signs 
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Upper motor neurons signs 
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• may arise from 
 - either LMN pathology  
 - or pseudobulbar palsy from UMN disorder 
 
• slow slurred speech or a nasal quality  

 
• cranial nerves 
 - brisk jaw jerk especially in bulbar-onset disease 

 

Bulbar dysfunction: dysarthria 




Inquadramento neurologico della SLA 

Bulbar dysfunction: facial weakness 

 
• An UMN type facial weakness affects the lower half of the face causing 
  difficulty with lip seal and blowing cheeks 
 - but often varying degrees of UMN and LMN facial weakness coexist 
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Bulbar dysfunction: gag reflex and tongue 

• Gag reflex preserved and often brisk  
 - while the soft palate may be weak 
 
• Fasciculations and wasting of the tongue 
 - slowed tongue movements due to spasticity  
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• Remain intact 
• In late stages patients may very rarely develop a supranuclear gaze palsy  
• Sensory examination almost always unremarkable 

Bulbar dysfunction: other cranial nerves 
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• characteristic combination of UMN and LMN signs 
  coexisting within the same CNS region develops 
 
 - affecting the bulbar, cervical, thoracic and lumbar territories 
 
 
• respiratory failure and other pulmonary complications 
  are the usual cause of death in ALS 

Disease progression 
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Totally locked-in state 

• profound state of motor paralysis eventually developed in patients kept alive 
  by tracheostomy assisted ventilation 
• paralysis of all voluntary muscles and varying degrees of oculomotor impairment 



Inquadramento neurologico della SLA 

• Variants of MND 
 - differing clinical presentation 
 - differing rate of progression  
 - differing prognosis 
 
• Evidence of a common molecular pathology 

 
• Opinion divided  
 - whether should be classified as separate entities from ALS  

 

Clinical features of variant disorders 
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Phenotype heterogeneity, focality, and spread 
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• Highly heterogeneous 
 

• Determined by 3 primary independent 
  attributes  

 - body region of onset 
 - relative mix of UMN and LMN 
   involvement 
 - rate of progression 
 

• Reflect invivo anatomy of underlying  
  neuropathology 

Phenotype of ALS 
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Starting points, the literature 

• Focality of initial symptoms is a common place 
 - occurs in most patients 
 
 
• Onset site is randomly localized in the neuraxis 
 
 
• Both UMN and LMN deficits  
 - are maximalin the same peripheral body region 
 - are highly variable in their severities of involvement 
 - spread regionally outward along their independent neuroanatomy 
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Comparison of UMN and LMN 3-D neuroanatomy 
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• Deficits and neuropathology have not undergone temporal-spatial 
  summation 
 

• Are relatively uncomplicated 
 

• Progressive degeneration may have a highly discrete onset 

Importance of first clinical manifestations  
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• Site of onset may correlate with neuron numbers 
 - initial triggeris stochastic  
 
• Stochastic events at molecular level 
 - variation in local blood flow triggering molecular pathology 
 mediated by “angion-neurins” such as VEGF 
 
• Trigger may occur at any level of the motor network  

 
• Trigger is distributed (not caused) by transneuronal signaling 
  or axonal transport 

Implications 
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• Synaptic between neurons in 
series 

- either retrograde or 
  anterograde  
 

• Relevant to the trigger and 
  initial distribution between 
 UMNs and LMNs 

Types of transneuronal signaling 
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Types of transneuronal signaling 

• Local between neurons in parallel  
- neurons proximate to each other at same anatomic level 
- nonsynaptic, involve the neuron microenvironment 
 

• Relevant to local progression and contiguous spread at the respective 
levels once degeneration is triggered  
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Contiguous spread, the distinctive clinical aspect 

• Underlying degeneration 
 - spreads along respective UMN andLMN anatomy 
 - undergoes temporal-spatial summation both within 
   and between the UMN and LMN levels 

- has preferential directions of outward spread toward 
   > caudal body regions over  rostral ones 
 
 

• Increasingly complex phenotypes of motor deficits  
 - ultimately diffuse and symmetric 
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Preferential directionality, preferential vulnerability 
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Focal onset and spread, the phenotype complexity 

At site of onset, ratio of UMN to LMN involvement, and rate of progression are 
each highly variable but independent of each other 
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Early spread from the hand 

process spreads neuroanatomically through UMN and LMN levels, clinical  
manifestations become complex due to differences (“incongruity”) between 
somatotopic anatomy and anatomic distances of the 2 levels 
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Continued outward spread 

• For LMN, spread is rostral-caudal (severity ipsilateral-contralateral) and must pass 
through the long thoracic region and thus appears to be mostly at one level 
• For UMN, however, the ALS disease process continues to spread medial-lateral 
and more quickly begins to appear as diffuse 
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Advanced spread 

Diffuse and symmetric degeneration through temporal-spatial summation 
within and between UMN and LMN levels 
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Possible molecular mechanisms 

• Signaling factors 
- cytokines, chemokines,or other paracrine signals 
 

• Aberrant transmembrane signaling pathways 
 

• Diffusion of a toxic fraction through the neuron micro 
  environment 
 

• Role of non-neuronal cells, especially glia 
 

• Protein folding 
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Dynamic determinant of phenotype: progression rate 

• Usually linear for any one individual patient 
 
• Highly variable among different patients 

- from rapid (1 year) to slow(10 years) progression rate 
 

• Reflects rate of spread and kinetics of underlying 
  motor neuron degeneration 
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Heterogeneity of phenotype 
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Heterogeneity of phenotype 
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Heterogeneity of phenotype 
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Progressive muscular atrophy 

• Accounts for 5–10% of patients with MND 
 
 
• Indicates a pure LMN syndrome without accompanying 
  UMN signs 
 
 
• Almost alwayslimb onset 

- swallowing difficulties may eventually develop  
 
 

• Up to 50% ofpatients may develop UMN signs and go on 
  to develop typical ALS picture  
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Predominantly lower motor neurons 

• "flail arm" and "flail leg" variants 
- initially localised forms with 
  predominantly LMN presentation 
 

• Vulpian-Bernhardt syndrome 
 
• Marie-Patrikios form 

• symmetrical weakness and 
wasting in the distal muscle 
limbs 
 

• hypotonia anddepressed 
tendon reflexesusually absent 
pyramidal signs 
 

• not unusual focal brisk reflexes 
in the unaffected limb  
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• Anatomical determinants  
 - site of onset 
  > randomeness, vulnerability 
 
• Mix of UMN and LMN involvement 
 - contiguos spread in anatomically distincts territories 
 
 
• Dynamic determinant progression rate 
 - disease-modifying factors 
 

 

Heterogeneity of phenotype 
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