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Introduction

● Acquired expressive speech disorders are 
variable when seen in practice

● Injury to similar area can cause expressive 
disorders that look very different

● Common site for strokes: Frontal lobe (due to 
blood supply)

● When focusing on lesions in the left frontal 
lobe, 3 speech disorders are possible: Broca’s 
aphasia, Apraxia of Speech, and neurogenic 
stuttering 



Introduction

● All expressive speech disorders, production is 
altered

● Injuries to different regions of the brain result 
in different speech disorders

● Neuroimaging is currently used to predict 
deficits based on lesion location (ex. 
Wernicke’s aphasia)



Research Question: Where is 
the neuroanatomical 
breakdown in acquired 
apraxia, expressive aphasia, 
and neurogenic stuttering?



Speech disorders
Expressive Aphasia (Broca’s Aphasia)

● Dysfluent, effortful speech, grammatical errors, difficulty naming

Apraxia of Speech (AOS)

● Motor speech deficit, slow speech, segmented syllables, difficulty with 
repetition

Neurogenic Stuttering

● Repetitions, blocks, prolongations in productions of sounds/syllables 



Directions Into Velocities Articulators (DIVA 
model)



Neuroanatomy: Expressive Aphasia 

Inferior left frontal gyrus Speech sound map



Neuroanatomy: Apraxia of Speech

Premotor cortex and adjacent Feedforward control map

precentral gyrus



Neuroanatomy: Stuttering

Multiple possible locations based on case studies: basal ganglia, thalamus, pons

Stroke location associations: left middle cerebral artery, left temporal lobe, right 
parietal, left occipital infarcts 



Discussion

● More cases of Broca’s aphasia, more researched and easier to map.
● AOS comorbidity because of location, aligning with AOS location on DIVA 

model
● Stuttering: is it one specific location? Location could be in more than 1 part 

of DIVA model; arterial supply to subcortical structures (survival rate) vs. 
neurodegenerative disease that may affect the structure specifically.



Conclusion

● Research Question: Where is the neuroanatomical breakdown in 
acquired apraxia, expressive aphasia, and neurogenic stuttering?

● After examining models and comparing to lesion studies, able to come 
to this conclusion. 

● AOS and Expressive aphasia overlap with locations in the IFG, 
precentral gyrus, and premotor cortex, also overlap in DIVA model

● Clinicians can benefit from knowing the true disorder presenting by 
lesion location (when a patient’s symptoms may overlap) providing 
optimum therapy for spontaneous recovery period. 



References
Damasio, A. R. (1992). Aphasia. The New England Journal of Medicine, 326(8), 531-539. doi:10.1056/NEJM199202203260806

Graff-Radford, J., Jones, D. T., Strand, E. A., Rabinstein, A. A., Duffy, J. R., & Josephs, K. A. (2014). The neuroanatomy of pure apraxia of speech in stroke. Brain and 

Language, 129, 43-46. doi:10.1016/j.bandl.2014.01.004

Grant, A. C., Biousse, V., Cook, A. A., & Newman, N. J. (1999). Stroke-associated stuttering. Archives of Neurology, 56(5), 624-627. doi:10.1001/archneur.56.5.624

Guenther, F. H., & Vladusich, T. (2012). A neural theory of speech acquisition and production. Journal of Neurolinguistics, 25(5), 408-422. 

doi:10.1016/j.jneuroling.2009.08.006

Hope, T. M. H., Leff, A. P., & Price, C. J. (2018). Predicting language outcomes after stroke: Is structural disconnection a useful predictor? NeuroImage: Clinical, 19, 22-29. 

doi:10.1016/j.nicl.2018.03.037

Huseyin Alparslan Sahin, Yakup Krespi, Ahmet Yilmaz, & Oguzhan Coban. (2005). Stuttering due to ischemic stroke.Behavioural Neurology, 16(1), 37-39. 

doi:10.1155/2005/941926

Kertesz, A., & Lesk, D. (1977). Isotope localization of infarcts in aphasia. Archives of Neurology, 34(10), 590-601. doi:10.1001/archneur.1977.00500220024004



References Continued

Kyrozis, A., Potagas, C., Ghika, A., Tsimpouris, P. K., Virvidaki, E. S., & Vemmos, K. N. (2009). Incidence and predictors of post‐stroke aphasia: The arcadia stroke 

registry. European Journal of Neurology, 16(6), 733-739. doi:10.1111/j.1468-1331.2009.02580.x

Ludlow, C. L., Rosenberg, J., Salazar, A., Grafman, J., & Smutok, M. (1987). Site of penetrating brain lesions causing chronic acquired stuttering. Annals of Neurology, 

22(1), 60-66. doi:10.1002/ana.410220114

Mouradian, M. S., Paslawski, T., & Shuaib, A. (2000). Return of stuttering after stroke. Brain and Language, 73(1), 120-123. doi:10.1006/brln.2000.2289

Ogar, J., Slama, H., Dronkers, N., Amici, S., & Luisa Gorno-Tempini, M. (2005). Apraxia of speech: An overview. Neurocase, 11(6), 427-432. 

doi:10.1080/13554790500263529

Saur, D., MD, & Hartwigsen, G., PhD. (2012). Neurobiology of language recovery after stroke: Lessons from neuroimaging studies. Archives of Physical Medicine and 

Rehabilitation, 93(1), S15-S25. doi:10.1016/j.apmr.2011.03.036

Tourville, J. A., & Guenther, F. H. (2011). The DIVA model: A neural theory of speech acquisition and production. Language and Cognitive Processes, 26(7), 952-981. 

doi:10.1080/01690960903498424


