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Content of my talk 

• What do we know about verbal dyspraxia 

• What happens in the brain 

 

• Neuropediatric work-up  

 

• Two case studies – conversation in pairs 

• Take home message 

  

 

 



What happens in our brain just now 





 

Verbal dyspraxia =  
 
 

Childhood apraxia of speech 
American Speech-Language-Hearing 

Association (ASHA) 



Definition  





Broca’s area, the supplementary motor area  
and areas 5 and 7 in the parietal lobes 

Basal ganglia, the lateral cerebellum,  
the SMA and the fronto-limbic system 



We have a great clinical challenge ! 

 

• We only have a definition, and    
 

• Besides the exclusion of a neuromuscular 
deficit,  

 
• We have no validated diagnostic criteria  

 
 
 

 
 
   



Some consensus gained  

• Inconsistent errors on consonants and vowels 
in repeated productions of syllables or words 

 

• Lengthened and disrupted co-articulatory 
transitions between sounds and syllables 

 

• Inappropriate prosody, especially in the 
realization of lexical or phrasal stress 



Is verbal dyspraxia   
more than just an 
impairment  
in  planning and/or 
programming  
movement sequences ?  



Yes – most probably, 
verbal dyspraxia   
is not limited to a motor 
dyspraxia, but also 
involves the linguistic 
level. That also applies to 
the idiopathic form  

Explains why many of the children have severe  
writing and reading (dyslexia) difficulties later on  



Cognitive Functions in Childhood Apraxia of Speech 
Lian Nijland, Hayo Terband and Ben Maassen 
Journal of Speech, Language, and Hearing Research 2015;  
58:550–565 

  

“….. These results suggest that CAS involves  
a symptom complex that not only comprises  
errors of sequencing speech movements  
but implicates comorbidity in nonverbal  
sequential functioning …...” 



Deficits in sequential processing manifest in motor  
and linguistic tasks in a multigenerational family  
with childhood apraxia of speech 
Beate Peter, LE Button, Carol Stoel-Gammon, Kathy Chapman,  
and Wendy H. Raskind 
Clin Linguist Phon. 2013 March ; 27(3):  
doi:10.3109/02699206.2012.736011. 

  

“…Results are consistent with a global deficit  
in sequential processing that influences speech  
development as well as cognitive and  
linguistic processing”. 



Encoding, Memory, and Transcoding Deficits in Childhood  
Apraxia of Speech 
Lawrence D. Shriberg, Heather L. Lohmeier, Edythe A. Strand,  
and Kathy J. Jakielski 
Clin Linguist Phon. 2012 May ; 26(5): 445–482.  
doi:10.3109/02699206.2012.655841 
  

“… Purpose:  
A central question in Childhood Apraxia of Speech (CAS)  is whether  
the core phenotype is limited to transcoding (planning/programming)  
deficits or if speakers with CAS also have deficits in  
auditory-perceptual encoding  (representational) and/or memory  
(storage and retrieval of representations) processes.  
 
…..Conclusions:  
Speakers with CAS have speech processing deficits in encoding,  
memory, and transcoding. 



fMRI  
Just thinking of a word – not saying it 



 

KE family, mutation of FOXP2 
Verbal dyspraxia 

 





FOXP2   

• An interesting gene is FOXP2  

–7q31  

–KE family  

 

• All FOXP2-related speech and language 
disorders have a core phenotype of verbal 
dyspraxia   

 

 



 
 

FOXP2 speech and language disorder 
 
 

FOXP2-only 

• Disruption of FOXP2 only 
(mutations, intragenic 
deletions) 
– Verbal dyspraxia 

– Fine motor skills may be 
impaired 

– Gross motor skills are normal 

– Autistic features and 
dysmorphic findings are 
uncommon    

  
 

FOXP2-plus 

• Large copy number or 
translocation or inversion 
variants involving FOXP2   

• Maternal uniparental disomy 
of chromosome 7 (mUPD7) 
– Verbal dyspraxia 

– Oral motor deficits, global 
developmental delay, and 
autism spectrum disorder are 
common 

– Epilepsy may occur 

 

 



Highlights of the definition  
from a clinical point of view 

• No neuromuscular deficits 

 

• Occurs either  

– as a result of known neurological impairment   

– or in association with complex neurobehavioral 
disorders of known or unknown origin  

– or as an idiopathic neurogenic speech sound 
disorder   



Neuropediatric work-up: 
Signs of  

• Neurological impairment  

– infection or injury, before, during, or after birth, or 
an abnormality in fetal brain development 

 

• Complex neurobehavioral disorders  

– Autism, syndromes, metabolic diseases, epilepsy 

    

• Genetic abnormalities  

– Deletions (2p16.1; 16p11.2); Mutations (FOXP2) 

    



• Detailed developmental history including 
early oral motor and feeding abilities, speech 
sound development, motor milestones, and 
cognitive development 

 

• Family history of speech or language 
disorders 

 

• Oral-facial structural examination to 
determine if any structural abnormalities are 
present 
 



• Examination of cranial nerve function for 
evidence of asymmetry, reduced or 
increased tone, and/or poor coordination 
of neuromuscular movements 

 

• Examination for evidence of oral motor 
dyspraxia (e.g., can the patient perform 
oral movements on command in isolation 
[e.g., ‘bite’ or ‘blow’] or in sequence [e.g., 
‘kiss and blow’; ‘kiss, blow, and bite’]) 

 



• Assessment of  

 

• Fine and gross motor function  

•Cognitive function  

• Social skills 

• Stigmata of a syndrome 

• Seizure/abnormal movement history 

 
 

 

 

 

 

 



Investigations 

• MRI to evaluate for the presence of a 
neurologic lesion if indicated 

 

• EEG during sleep, eventually 24 hours 
video-EEG 

  

• Genetic testing (array-CGH; FOXP2) 



Interdisciplinary evaluation 

• Trained and specialized speech-language 
pathologist 
– has the child acquired age-appropriate speech sounds  

– has the child articulation errors, phonologic errors, 
apraxic errors, dysarthric errors, or a combination of 
these errors 

– The presence of resonance or nasality deficits 

– Language assessment to determine the presence of 
receptive and/or expressive language impairments 
across the domains of semantics, syntax, and 
morphology 

 



Interdisciplinary evaluation 

• Referral to a neuropsychologist or clinical 
psychologist to determine the extent of any 
coexisting cognitive and learning impairments 
and to examine for the presence of behaviors 
associated with autism spectrum disorder 

• Physiotherapist if gross motor movement 
difficulties are reported   

• Occupational therapist if fine motor 
movement difficulties are observed 

 



Summary  

• Multidisciplinary approach essential  

 

• The most important task for the 
neuropediatrician is to ensure that no verbal 
dyspraxia is diagnosed without any underlying 
neurological, genetic or behavioral problems 
being sufficiently investigated for (i.e. is there 
any comorbidity?) 

 

 



Case 1 

• 3 years old boy, no speech sounds or language 
at all 

• Signs of intellectual disability 

• Unable to walk; ataxic movements when he 
reached for objects 

• Turned his head instead of his eyes when he 
was looking to the side (oculomotor dyspraxia) 

• What’s the most important investigation?   



Joubert syndrome 
 
Oculomotor dyspraxia 
Oral motor dyspraxia 
Lingual motor dyspraxia 
 
Verbal dyspraxia 



Case 2 

• 6 years old boy, very difficult to understand 
what he says 

• Sleep disorder since birth (wakes up 4-6 times 
every night) 

• Severe generalized motor dyspraxia, oral 
motor dyspraxia – and verbal dyspraxia  

• Intellectual stagnation ? – Social skills ? 



Case 2 

• 6 years old boy, very difficult to understand 
what he says 

• Sleep disorder since birth (wakes up 4-6 times 
every night) 

• Severe generalized motor dyspraxia, oral 
motor dyspraxia – and verbal dyspraxia  

• Intellectual stagnation ? – Social skills ? 

• What’s the most important investigations? 



Case 2 – Investigations  

• EEG during sleep: 

  

• MRI:  

 

• Neuropsychological 
investigation:  

 

 

• Array-CGH; POXP2 test   
• Is he a FOXP2-plus 

patient ?   

60% spike-wave during 
slow sleep (CSWS?) 
 

Normal  
 

Autism spectrum disorder; 
intellectual disability 
(WPPSI-IV, total IQ 73) 



Take home message 

• The most important task for the 
neuropediatrician is to ensure that no verbal 
dyspraxia is diagnosed without any underlying 
neurological, genetic or behavioral problems 
being sufficiently investigated for (i.e. is there any 
comorbidity?) 

 

• It is probably few who only have a disability of 
motor planning and programming of speech 
sounds  

 



Thank you for your attention  


