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Learning Objectives

To describe the 
neuro logica l symptoms 

of A LS

To describe the 
dy sarthria in  ALS

To describe the s peech 
patholog ist’s role as ALS 

progresses

To review the role/types 
of A AC from low tech to 

high tech

ALS Overview

• Upp er Mo tor N euron

• Motor Cortex

• Bra in stem

• Lower Mo tor Neuron s

• Bra in stem

• Spinal cord
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Epidemiology

Incidence: ~2 per 100,000/year

Prevalence: ~5–7 per 100,000

Ty pica l age of onset: 55–75

Median sur vival : 2–5 years after diagnosis 

Estimated ~$250,000 out-of-pocket cost for care

~25–30% pr esent with bu lbar onset 
(speec h/swallowing first)

ALS is not a notifiab le  d isease

Epidemiology

10% inhereted through genet ic mutation

• Environmental  toxi ns

• Beta-methyl amino-L-alanine (BMAA)

• Heavy metals (lead,  manganese, m ercury, zinc,  and copper)

• Pestici des,  herbic ides, i nsectic ides

• Solvents (benzene, formaldehyde, and methylene chloride

• Brain & spinal cord injuries
• Military service

• Occupations

• Military

• Professional sports

• Manufacturing,  welding, m ini ng

• Painting, construct ion

• Electricians,  mechanics, t rain drivers

• Smoking*

90% Sporadic
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Bulbar Onset vs Spinal Onset ALS

Bulbar Onset

• Dysarthr ia

• Dysphagia

• Emotional lability

• Faste r speech decline

Spinal Onset

• Limb we akne ss

• Gait problems

• Speech/swallowing issues 
later in disease

Clinical Features

• Spasticity

• Muscle weakness/slowness

• Hyperreflexia

Upper 

Motor 

Neuron

• Muscle weakness

• Atro phy

• Twitches/fasciculation s

• Hypoton ia

• Are flexia

Lower 

Motor 

Neuron

Bulbar Symptom s

• Motor  s peec h 
changes or 

dysarthria

• Dim in ished 

re flexiv e 
swallow &  
droo ling

• Abnorm al  
swallow or 

orophary ngeal 
dysphagia

Signs of Fronta l 
lobe dysfunction

• Frontotem poral  
dem entia

• ~50%

• Language, 

cognitive , 
memory 
changes

Changes in  
Em otional  Contro l

• Ps eudobulbar 
affect
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Dysarthria in ALS

Spastic Dysarthria

Da ma ge  o f t he  d ire ct  

an d  in di re ct pa th wa ys of  

the CNS (U MN s ys tem)

Cli nic al Cha ra ct er ist ics

Path olo gic o ra l re flexe s 

(s uckin g, s nou t, ja w jer k 

re flex )

La bility

Hyp er ton ia

Hyp er active  ga g r efle x

M ot or Spee ch  

Charac ter is tic s

Re spira tion

• Par od oxica l br ea thin g

Pho nat ion

• Ha rsh , str aine d

• Pitch  br eak s

Re sona nce

• Hyp er nasa lity

Art ic ulat ion

• Im pr ecise  ar ticula tion  
(v oicing  of  voic eless  

ph oe me s)

• Slow mo vem en t/ra te

• Slow & reg ula r AM Rs

Pro sod y

• Re duce d s tre ss

• M ono pitc h

• M ono lou dne ss

• Sho rt phr ase s

• https://www.youtube.com/wat
ch?v=PZix1F6Gygk

• https://www.youtube.com/wat
ch?v=ZUKon8qZA4E

Spastic Dysarthria

Da ma ge  o f t he  d ire ct  

an d  in di re ct pa th wa ys of  

the CNS (U MN s ys tem)

Cli nic al Cha ra ct er ist ics

Path olo gic o ra l re flexe s 

(s uckin g, s nou t, ja w jer k 

re flex )

La bility

Hyp er ton ia

Hyp er active  ga g r efle x

M ot or Spee ch  

Ch arac ter is tic s

Re spira tion

• Par od oxica l br ea thin g

Pho nat ion

• Ha rsh , str aine d

• Pitch  br eak s

Re sona nce

• Hyp er nasa lity

Art ic ulat ion

• Im pr ecise  ar ticula tion  
(v oicing  of  voic eless  

ph oe me s)

• Slow mo vem en t/ra te

• Slow & reg ula r AM Rs

Pro sod y

• Re duce d s tre ss

• M ono pitc h

• M ono lou dne ss

• Sho rt phr ase s
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Flaccid Dysarthria

In ju ry /damage t o  cran ial  

and /o r s pi na l nerve s

Lower M otor Neuron

Cli nic al Cha ra ct er ist ics

F laccid ity

F ascicu latio ns

Atr oph y

Hyp oac tive gag  re flex

De ter iora tion  th at 
im pro ves  with res t

M ot or Spee ch  

Charac ter is tic s

Re spira tion

• Re duce d b re ath  sup po rt 

fo r p hon atio n

• Re duce d v oca l inte snity

Pho nat ion

• Bre ath y & h oar se

Re sona nce

• Hyp er nasa lity

• Na sal e miss io n

Art ic ulat ion

• Im pr ecise  ar ticula tion

• Slow rat e

• Im pr ecise  AMRs

Pro sod y

• Exce ss a nd equ al st res s

• M ono pitc h

• M ono lou dne ss

• Pro long ed  ph one me s

https://www.youtube.com/watch?v
=jPFepAOQg0M

Mixed Spastic-
Flaccid Dysarthria & 
Anarthria

• Individuals with  ALS will  develop 
mixed spastic-flaccid dysarthria

• Signi fies damage to bilateral 
upper motor neurons and lower 
motor neurons

• As motor neurons deter iorate 
further, individuals can eventually 
become anarthric

https://www.youtube.com/watch?v=0qiqr
QepMeQ&embeds_referri ng_euri=https%
3A%2F%2Fneurosigns.org%2F&source_
ve_path=M zY4NDIsMzY4NDIsMjg2NjY

Speech 
Intelligibil ity
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Motor Speech Considerations

Communication is a 
human right

As a 
neurodegenerat ive 

condition, dysarthria 
is expected to 

worsen

Therefore, the 
individual’s needs for 

compensation will 
change overtime

Having reliable 
access to 

communication is 
important

The intelligibility of 
someone’s speech 

does not 

Differential 
Diagnosis

Pre-Diagnosis

There is a si gni ficant lag between 

onset  of  sym ptoms and diagnosis of  
ALs

ALS  i s a diagnosi s of  exclusion

Other di agnoses must be considered

Many pat ients can start not ic ing 

changes in their speech & swallowing 
prior to receiv ing a di agnosis
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Pre-Diagnosis SLP’s Role

• SLPs should recognize progressive speech symptoms
• Thorough case history and patient interview are critical
• Perform oral motor &motor speech evaluations

• Assess the various subsystems of speech
• Diadochokinetic rates
• Spontaneous speech sampe

• Document perceptual  speech features and intelligibil ity

• Avoid recommending intensive speech exercises wi thout d iagnosis
• Some progressive neurodegenerative conditions may worsen with exercise-

based treatment
• Focus on assessment and monitoring of symptom progression

Co ndition O nset  Pattern Speech Ch ar acteristics Key N eurologic Signs Distingu ishing  F eatu res

Amyot rophic  Latera l Sclerosis  G radua l , p rogress iv e M ixed s pas tic–flacc id  dy s arthria
Fas cic u lations , tongue atrophy , 

UM N  + LM N  signs

Speec h and s wal lowing 

progress iv e ly  wors en; no s ens or y 

loss

Str oke Sudden
Flacc id  or uni la tera l U M N 

dy sarthria

Cr an ia l  ner ve defici ts , un i la tera l 

weak ness

Abrupt onset w ith  foc al  neuro logic  

defic i ts , c an improv e wi th  tim e

M yast henia G ravis “C ris is ”/Fluc tuating Flacc id dys arthria
Ptos is, d ip lop ia, m us c le fa tigue, 

m y as thenic  c risis

Sy m ptom s  im pr ov e wi th  res t or 

m edic ation

Parkinson's D isease G radual
Hy pok inetic  dy s arthria  (m onotone, 

reduced loudnes s )
Brady k ines ia, rig id i ty , trem or

Speec h c an improv e wi th  therapy  -

LSVT , etc

Pr imar y Lat eral Sclerosis G radual
Spas tic  - Slow rate, s tra ined v o ic e, 

reduced p i tch v aria tion

Pure U MN  signs  (spas tici ty , 

hy perr eflex ia)

No LM N s igns (no fas cic u lations 

or m usc le atr ophy )

Hu ngtinton’s  Disease G radua l

Hy perk inetic  - Irregular  ra te, 

v ariab le loudnes s, s udden v o ice 

s toppages

Chorea, c ogni tiv e dec l ine, 

behaviora l  changes

Inv oluntary  m ov em ents  s trongly  

affect s peech

Post 
Diagnosis

• Multidisciplinary cl inic can provide access to various services

• Neurology, Pulmonary, RN coord inator, Social worker, 
Registered dietician, Physical therapist, Occupational therapist, 
Speech-Language Pathologist, Respiratory therapist, 
Mobility/Wheelchair specialist

• Individuals can be at various stages of thei r disease and 
dysarthria when they finally receive the diagnosis

• Patient and family education matters
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ALS & 
Treatment

Neurodegenerative disease = 
progressive

ALS is a motor neuron disease so 
deterioration is expected

Fatigue can lead to worsened 
decline

Research on the benefit/detriment 
of exercise is limited

Current guideline is moderate, low-
intensity exercise is recommended

SLP’s Role Post-
Diagnosis

• Speaking & swallowing as exercise

• EMST*

• Provide education about expected speech 
changes

• Voice/Message Banking

• Counsel patients and families

• Introduce strategies for energy conservation

• Begin proactive communication planning

Augmentative & 
Alternative 

Communication 
(AAC)
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AAC
Augmentative 
Communication: 
Supplementing existing speech

Alternative Communication: 
Used in place of speech that is 
absent or non functional

Low-tech AAC

• Alphabet boards

• Picture/message boards

• Pen & paper

• Boogie board

High-tech AAC

• Tablet devices

• Speech Generating Devices (SGD) - Durable Medical Equipment (DME)
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Selection Methods

• Direct

• Switches

• Puff

• Eye Gaze

Speech Generating 
Device
• Durable Medical Equipment

• Coverage under insurance

• Medicaid/Medicare coverage and requi rements 
vary by state

• Direct vs eye gaze selection coverage can a lso 
vary

• Requires an AAC evaluation

• Device is meant to cover al l the individual’s 
communication needs

• Communication program, E-mail, Social media, 
etc.

• Reliable access to communication anywhere

Mounting Systems

• Table m ount

• Roll ing mount

• Wheelc hai r mount
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Communication Apps

• Good for ind ividuals who want to use a handheld device

• Less complex form of high tech AAC

• Text to speech

• Categories/phrases

• Head/eye tracking

Voice Banking & Message Banking

• Banking to be able to use at a later date/on a SGD

• Message banking - records a phrase/expression in the individual’s “current 
voice”

• Same idea as you create voice memor

• Voice banking - custom synthesized voice. Speech sample  gets synthesized 
into a “new” voice that is ab le to say novel phrases

• Requires a certain level of speech intell igibil ity
• Some inviduals with ALS may not have intell igible speech by the time of 

diagnosis

• Voice cloning/Voice banking wi th prior recordings

• Varying costs - Educate on resources (Team Gleason, ALS Associations)

AAC Considerations in the ALS 
Population

As the individual 
experiences loss of  

function, some modes 
of communication may 

no longer be viabl e. 

SLPs should complete a 
comprehensive 

evaluation
Case History

Remaining speech:  
level  of  

intell igibility/ funct ionali ty

Fat igue? 
Linguistic/Cognitive 

Skills  - FTD
Physical status

Mobility  - walking,  
wheelchair, power 

wheelchair

Mounting system Limb/head strength
Direct selection? 

Switches?
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Higher-tech AAC (Brain Computer Interface)

• Severe 

dysarthr ia /anarth ria

• Doe s no t requ ire the 
individual to learn eye 

gaze
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