Speech Motor Control

· Both the diagnosis and treatment of CAS should be firmly grounded in an understanding of the mechanisms of speech motor control

· Overview of Speech Motor Control

· The human capacity for speech is special and unique to humans

· Researchers study not only how we develop control, but how this control changes and matures over time (see discussion at below)
· Development of Speech Motor Control

· The differentiation of speech motor control from general oral motor skills and the refinement of the accuracy of speech motor control are well established in the literature

· Speech motor control continues to refine into middle to later childhood (Smith & Goffman, 2004; Green, Moore, Higasjikawa & Steeve, 2000)
· Anatomy Review

· Important points about muscles

· As SLPs, muscles are not something we usually really think of or worry about but it is very important to understand how the muscles we use for speech are different than other muscles because how you incorporate this information into potential treatment approaches is very important. 

· The speech mechanism is made up of approximately 100 different paired muscles, all of which are important for speech (Kent, 2004)
· These different muscle types include (Kent, 2004):

· Joint related muscles, such as the muscles for jaw movement

· Sphincter related muscles used for valving, such as muscles of lips

· Tongue muscles

· Muscles for vibration, including muscles of the larynx for voicing
· Muscles in the respiratory process

· Different types of muscles respond to interventions in different ways; (e.g. medication can fatigue, strength training)

· Muscles in speech mechanism have a high degree of specificity to support

· Rapid movement, at a rate unlike that for any other activity that humans perform

· Highly precise coordination, both for placement and timing
· Remember that in CAS, the problem is not with the STRENGTH of the muscles but rather the coordination of the muscles

· The various different types of muscles are all active in the speech mechanism, rapid coordination of the muscles can be difficult

· Treatment needs to activate all types of muscles to achieve their intended activation patterns and activate in a coordinated manner that replicates speech activation patterns. 

· Specificity of movement training (Clark, 2003)
· Two types of fibers exist in all muscles

· Type I (slow-twitch): analogous to the muscles used to run a marathon, recruited first
· Type II (fast-twitch)

· Fast resistant: intermediate types of fibers, analogous to the muscles for running a 400 meter race, usually recruited second 

· Fast fatigable: classic fast twitch, analogous to the muscles for a true sprint, recruited last

· Very, very important to point out that the recruitment of muscles and muscle fibers in activations needs to as closely as possible replicate what is needed for the desired task
· This is well established in motor literature

· This is a very important point WHY oral motor treatments are NOT effective in treating CAS; they cannot replicate the muscle fiber activations needed for speech production

· Neuroanatomy and physiology review (Guenther, 2006; Bohland, Bullock, & Guenther, 2009 )
· This model assumes ability to select words appropriately
· In this model, not exactly sure where breakdown occurs in CAS, most likely deficits in mapping and/or initiating speech sounds, represented in red print
· This model, although complex, represents what a child needs to be able to replicate to accurately produce speech

· Very important for treatment that you are addressing the multiple levels of planning that must take place to execute speech

· Therapy activities need to, as closely as possible, replicate this model
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