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Background

Children with persistent speech disorders have
erroneous motor plans for specific speech gestures.
One method for establishing new speech motor plans
is Ultrasound Visual Biofeedback (U-VBF). This
techniqgue uses ultrasound to image tongue
movements providing knowledge of performance.
Effectiveness evidence is promising!, however few
studies investigate how the gestures are acquired and
stabilised.

This study looks at the acquisition of new motor plans
in children with persistent velar fronting.

Velar fronting is of interest in understanding Speech
Motor Delay because children who fail to differentiate
coronal and dorsal articulations may present with
motoric deficits? despite a surface-level phonemic
error.

This study compares coronal/dorsal separation in
children with persistent velar fronting to typically
developing children.
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KEY FINDINGS

Children receiving motor-based ultrasound
visual biofeedback therapy for persistent
velar fronting show gradient change in
tongue-shape during intervention in line
with theories of motor-speech disorder

Typically Developing Children:
Spatial Norms: k t Crescent

* 30 children (Ultrasuite Corpus3) aged 5;7

ol

giving 42 radial sectors

A contrastive measure that can quantify
dorsal velar constriction spatially in relation
to a same-speaker alveolar baseline.

KT crescent depth = max radial /k/-/t/ (mm) Two crossing points demarcate the dorsal

gesture.
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- i o e Average tongue shapes (above) show clear co-articulatory effects
11.9 75 191 * Clear differentiation in tongue body in low vowel contexts

3 O 3'4 3 8 * Taking a_a as our comparison for SSD children, we expect a height
7.3 3'3 5'9 difference of 11.9mm +/- 1SD as normal.

' ' ' * Normal range =8.9mm to 14.9mm
18.0 16.0 22.0

Children with SSD Tongue Shapes over Time

KT radial height difference over time in mm

Uvular

ean +/- 1SD

KT Radial Height Difference (mm)
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Child Pre Mid Post Weeks
o6eM 2.17 -0.01 0.15 4.62

07F 1.17 3.23 6.14 10.89
0o1mMm 0.38 15.72 7.29 11.44
0o5M -3.89 14.93 10.16

[k] transcriptions
[t] transcriptions
[q] transcriptions

* All children begin with negligible difference in tongue height
between /t/ and /k/ at pre-therapy
* Two
differentiation
* Two children (01M & 05M) show “overshoot” with abnormally
large differences in tongue height at mid-therapy: transcribed

as [q]

children (07F & 06M)

show

slowly increasing

* All children move towards tongue-height differences in line
with TD children

Mean Minimal Pairs

Example: O7F

Pre

[ Pre-Therapy: /t/ and /k/ both
transcribed as [t]. KT height
difference in dorsum =1.17mm

Green: /k/= [K]

\ Mid

Mid-Therapy: /t/ and /k/
transcribed as correct.
3.6mm KT height difference
in dorsum suggests possible
difficulty differentiating
tongue movement

\
/ 6.12
— Post
/ Post-therapy: /t/ and /k/ sound

correct. An increased KT height
difference to 6.12mm suggests
possible improvement
differentiating tongue movement.

6 Wks Post-Therapy: A
further increase to 11mm
. within normal range
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