Treatment Overview for CAS
· In general, the best course of therapy will incorporate the following characteristics:

· Frequent: the more frequent the better, smaller periods of time over more sessions/days better than one large period of time

· Focused: focused on speech production (unless focusing on AAC)

· Functional: provide the child with functional communication

· Functional therapy goals may include

· Functional vocabulary

· Alternative communication

· Very consistent, strong support in motor learning literature (not specific to speech) that to learn a movement you must practice the full, functional movement sequence, not just the specific components

· For example, in teaching a child to walk you would not just work on the isolated movement of one leg or the motions while laying on your back

· This is why it is CRUCIAL that the child practices actual speech production
· Treatment should focus on building syllabic structures; building on syllable shapes and phonemes (consonants and vowels) the child has in repertoire

· Treatment should follow principles of motor learning (see Motor Learning and CAS)

· Treatment should also facilitate correct, accurate productions; use maximum levels of cueing to achieve correct productions
· Cueing can be:
· visual (modeled and/or with a mirror; may be helpful to sit behind child with both therapist and child looking in same mirror)

· tactile (touch cues specific to CAS and/or tactile/kinesthetic cues) 

· verbal (placement cues for articulators)

· Targets and goals should be simple and achievable to facilitate success, especially early in treatment to minimize frustration
· Specific therapy approaches with a strong theoretical model
· Touch Cues (Bashir et al., 1984)

· Originally introduced by Bashir et al., this approach pairs individual phonemes or cognates together with an associated gesture, usually a hand movement or “touch” to the face
· When producing words, these movements are sequenced together

· Theoretically, the idea is that the broader motor movements are associated with the phonemes and facilitate better access to the motor patterns for sound production

· Touch cues/gestures are also a component of other commercial treatment programs, such as Easy Does It Apraxia-Preschool (Strode & Chamberlain, 1994)

· Easy-Does It Apraxia Preschool also has movements for vowels that can be incorporated into the movement sequences for syllables and words

· The touch cues should be consistent between therapists and the family for each individual child 

· Motoric Syllable Shape Development
· Kaufman approach (Kaufman, 2001)
· Breaks words down to simplest productions the child is able to produce and then builds syllable shape and complexity

· For example ‘people’ would follow this progression for a child with only CVCV shapes and minimal vowels and consonants

· Puh-puh

· Puh-po

· Pee-o

· Peep-o

· Peep-po

· People

· From a linguistic standpoint this is counter-intuitive as you are modeling an incorrect word and/or production
· Children with well developed language skills may not have difficulty with this, children who are simultaneously learning language and speech may have difficulty assigning multiple representations to the same object or word

· Basic and advanced level cards available, as well as a workbook 

· No documented efficacy of this specific treatment

· Easy Does It (Strode & Chamberlain, 1994; Chamberlain & Strode, 1993)
· Also focuses on development of syllable shapes

· The pre-school version included age-appropriate pictures and hand gestures similar to touch cues

· Preschool version specifically targets vowels as well

· No documented efficacy of this specific treatment

· Moving Across Syllables

· Focuses on development of syllable shapes and movement patterns between place of articulation

· Sold as complete manual with assessment and black and white reproducible sheets that can be cut into card
· No documented efficacy of this specific treatment

· Integral Stimulation Therapy/ Dynamic Tactile and Temporal Cueing (Strand & Debertine, 2000; Strand & Skinder, 1999; Strand 2009)

· Facilitate motor performance and motor learning for speech patterns
· Well described treatment approach for CAS

· Strong theoretical basis and encompasses principles of motor learning (see Motor Learning and CAS)

· Target 3-10 targets at a time

· Use max cues to achieve correct productions and fade out 

· One published case study regarding the effectiveness of this treatment, found to be effective, evidence is weak but at least has evidence

· See further description and comparison with phonological treatment in Treatment of CAS vs. Phonology

· Therapy for Prosody

· Pacing board: For children who cannot yet read, can put pictures of words and follow with their finger, they add in stress every nth word

· If the child can follow with 1:1 correspondence can also use colored dots and add in stress every certain colored dot.
· In this example, would add stress every red square
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· For children who can read, can mark words or syllables using a highlighter, every word that is marked receives extra emphasis.
· For example: My mom went to the store to get a pumpkin
· Suggested Treatment Goals Suggested from the Literature and Clinical Practice

· Verbal Goal Hierarchy for Non-Verbal Child

· To increase functional signs to express wants/needs

· To establish a core vocabulary for child

· To imitate or spontaneously produce motor sounds or animal sound

· To imitate or spontaneously produce a variety of vowels

· To imitate or spontaneously produce a variety of vowels with other vowels (i.e. /i/-/o/)

· To imitate or spontaneously produce a variety of consonants

· To imitate or spontaneously produce a variety of vowels and consonants in combination 

· Verbal Goal Hierarchy for Verbal Child
· To produce CV and VC syllable structures

· To produce VCV syllable structures

· To produce CVCV syllable structures

· To produce VCVC syllable structures

· To produce CVCV syllable structures with alternating vowels

· To produce CVCV syllable structures with alternating consonants

· To produce CVCV syllable structures with alternating vowels and consonants

· To produce CVCVCV syllable structures with alternating vowels and consonants

· To produce CVC syllable structures

· To produce CVCV syllable structures with assimilation of posterior and anterior positions example
· Goal example for a child who is producing /m, p/ with cues

· To produce CV and VC syllable structures (my, pie, mo/Elmo), bye, up, moo, ba)

· To produce VCV syllable structures (obo, emo/Elmo)

· To produce CVCV syllable structures (moo-moo, ba-ba)

· To produce VCVC syllable structures 

· To produce CVCV syllable structures with alternating vowels (baby, mommy, puppy)

· To produce CVCV syllable structures with alternating consonants (moo-boo?)

· To produce CVCV syllable structures with alternating vowels and consonants (maybe, boppy)

· To produce CVCVCV syllable structures with alternating vowels and consonants 

· To produce CVC syllable structures (mop, bop, bam, beam)

· To produce CVCV syllable structures with assimilation of posterior and anterior positions (go ma)

· PROMPT Approach

· PROMT is an acronym for “Prompts for Restructuring Oral Muscular Phonetic Targets”
· Involves touch and pressure (kinestietic and tactile cues) achieved by the therapist placing her hands onto the articulators of the patient

· This touch and pressure is hypothesized to provide greater input the motor system for both feedback and feed forward mechanisms 

· Must be certified in the PROMT approach to provide this type of treatment

· This is an intensive (3 days) and expensive ($650 per person) program; the institute itself is non-profit

· It requires follow-up with videos sent to the PROMPT trainers to ensure techniques applied correctly

· The website for the PROMPT institute lists and describes research studies documenting efficacy, there are no peer-reviewed studies of efficacy

· Some children may not tolerate the therapist placing his/her hands on the child’s face or articulators

· Overview of PROMPT hierarchy  (Hayden, 1994)

· Level I: postural support for speech, emphasizes the attainment of trunk, neck, and head control, and the suppression of abnormal oral-motor reflexes 

· Level II: phonatory control (ability to voice) for at least 2 to 3 seconds
· Level III: jaw movements in speech; different degrees of opening for different vowels. There is establishment of control over vertical jaw movements, while inhibiting horizontal and anterior-posterior movements. Maximal jaw opening for normalized speech is established, i.e., the degree of opening of the jaw should not exceed that of the position required for / a / in connected speech. Control over the degree of jaw opening is then established using age appropriate words that contain vowels of varying heights 
· Level IV: adequate jaw control, lip rounding and retraction are practiced at this level 
· Level V: Anterior and posterior tongue action, raising-lowering movements, and contraction along the tongue body 

· Level VI: Retain control of the above for longer lengths of speech production
· Level VII: Retain control of the above while normalizing rate and intonation

· Augmentative and Alternative Communication (AAC)

· AAC should be considered any time expressive language skills are not consistent with receptive skills (Grether, personal communication)
· Need to provide the child with a way to communicate

· Reduces pressure on speech motor mechanism which will be beneficial

· May also improve later literacy skills, important for children with CAS

· Be careful with dependency on sign language

· Newmeyer et al. (2007) documented a subtle fine motor delay in children with speech sound disorders, may have difficulty with rapid coordination of movements for sign
· American sign language may not facilitate literacy as well as AAC may

· Oral Motor Exercises

· A word about the use of oral motor exercises in children with CAS

· Children with CAS do not generally need to improve strength; if dysarthria is present may improve strength but even dysarthria treatment includes speech gestures as soon as possible
· There is very good, very solid evidence that the neural mechanisms mediating speech production vs. other oral motor gestures are DIFFERENT.  Focusing treatment on non-speech gestures, even the coordination of non-speech gestures or movements WILL NOT facilitate production

· Very limited tactile input to help the child understand placement cues may be appropriate (e.g. this is your alveolar ridge), but it should be immediately paired with speech production

· This is the one area we have evidence in CAS, not for what is helpful but for what is NOT helpful







