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-Speech production deficits in children with

Persistent Speech Delay (PSD) can impact
not only intelligibility, but language, literacy,

educational outcomes, and family

- Participants heard a sequence of 1-4
tones then tapped sequential fingers to the
thumb bilaterally, matching the number of

interactions.t 23 _ R
finger taps to the number of tones.
-Fine motor differences have been reported -The control condition was passive listening
In young children with Speech Delay as well, to the same tones without response; the 'F,gure 3: Group map of PSD performrng
suggesting that such deficits may reflect a contrast isolated neural activity associated SRT; Repeat>Listen [z(voxel-wise)>2.3, ei‘v éi & c&i ':i ii: ii Jl JL sr
general neurodevelopmental delay. 24> with fine-motor praxis. cluster corrected p<.05]

Figure 10: Group map of TSD performing
FMPT Tap>Rest [z >2.3, p<.05 as
determined by cluster-based inference]

_ | | - Participants were videotaped to ensure
-Both speech and fine motor praxis require compliance.

advanced motor control and may be
sensitive markers of a general

. - 3«5 ir; - ib a 3 )
neurodevelopmental delay. © __ ;

®o068

-PSD, the persistence of speech sound Tap

deletions and substitutions of unknown origin E— )

in school-aged children’, may be a clinically FIQUfe 4 GrOUp l_map of TSD perf_ormlng -

sensitive sign of more generalized aberrant SRT; Repeat>Listen [z(voxel-wise)>2.3, Flgure 11: GrOUIIO comparison with hlgher mean
neurological development. Listen Cluster corrected p<.05] z for Controls>PSD; [z >2.3, p<.05 as

determined by cluster-based inference]

-Only regions of bilateral cerebellum significant
IN group comparisons.

-The probabillity of normalization of PSD Figure 2: Overview of the FMPT

markedly declines after 8.5 years of age.®

R L
-Children with speech errors limited to ; ;
speech sound distortions may also fMRI Data Analysis Discussion
demonstrate general motor deficits.” -Significant differences were observed between
-After spatial normalization into MNI space a Figure 5: ROI with higher mean z for the 2 groups across behavioral measures of
-This study examined the neural substrates general linear model and random-effects Controls>PSD: R Temporal Pole, L temporal speech, language, phonological processing,
supporting speech and fine motor praxis in analysis determined significant group parietal junction (TPJ) , p<.05 and fine motor praxis.
children with PSD. activations using FSL. -Despite the known behavioral differences both
| | groups demonstrated similar performance on
Method Regren of Interes_t (ROI) Analysis: a2 | the paradigm tasks.
-Regions were defined based on the _ _ _
Participants: 12 children with PSD ages 5-9, combined composite map of both groups. “During the SRT children with PSD had less
AF | | N _ activation while repeating syllables in the right
o | Figure 6: Region positively correlated Wrrh total temporal pole and the left TPJ.
Control Group: 12 children with typical -Large clusters were divided anatomically SRT score (across both groups) (R anterior
speech development (TSD) ages 6-10, 4F using Harvard-Oxford cortical and superior temporal gyrus/temporal pole) p<.05 - Right temporal pole thought to be associated
_ . subcortical atlases. with object semantic representations!> and
Procedure: Per_trcrpants Complleoted the _ L some evidence also suggests with reaction
YUl REDEIER TR (SR @ & Fne- _Mean z-scores were compared between times in naming?é; TSD group may be
motor Praxis Task (FMPT) during tMRI groups in each ROI. ot | attempting to associate meaning with nonsense
scanning. All scans lasted 11 seconds. 1 B word stimuli more than PSD.
Behavioral Testing: All participants - A correlation analysis was also conducted g (4 L EE M & 4 & _A positive correlation was also noted between
completed standardized speech and on the SRT data to identify the ROlIs that Zﬁ SRT performance and the anterior superior
Ianguage aslsessments InCIl:Jdlng_the were Significantly correlated with in-scanner _ | tempora| gyri/tempora| po|es_ Reduced R
Goldman-Fristoe Test of Articulation-2 task performance. Figure 7 Scatterplot of mean SRT score and temporal pole grey matter volume reported with
(GFTA-2)4, the Clinical Evaluation of activation in the R anterior superior temporal suspected childhood apraxia of speech (KE

gyrus

Language Fundamentals-4 (CELF-4)'% and
the Comprehensive Test of Phonological
Processing (CTOPP)!3. Fine-motor praxis

family).t’

-In contrast, under-activation of the R temporal

was assessed with the Purdue Pegboard Results: Behavioral Testing L pole and over activation of L temporal pole
Testld noted during listening/processing in children
. . e ' with a history of speech sound errors.18
-Children with PSD scored significantly Figure 8: Regrons posrtrvely correlated (bilateral
- lower than children with TSD on the GFTA- temporal poles) with the 4 syllable SRT score, - S :
fMRI| Task Desrg n > the CELE-4 and the Phonological oz 0p5 poles) y -With the FMPT, the only ergnrfrcant drfferences
Svllable Repetition Task (SRT): ’ ’ 0g ' between the groups were in the cerebellum with
yllable Repetition Task (SRT): . Awareness (PA) and Phonological Memory the PSD group engaging the cerebellum less

- The speech production paradigm used in (PM) tasks in the CTOPP (*p<.01). SRT Summary than the TSD group; under activation of the
th;]S study :?o_nsrs:edhof Zn actrved_ct:ondrttr_on | - In group comparison using ROI, children cerebellum has also been observed in children
where parécrparll_s ear 6(11” efluz |3ory s4|mu us U —— with TSD showed higher activation in the L with general developmental motor coordination
(o repeat. Stimull co“nsrste Or &, 9, A . temporal parietal junction and R temporal disorder during a fine motor task.'®
syllables, such as  "oama” or "nadamaba. PSD  79.8(16.9) 8L1(169)  83.0(17.2) 86.5(20.7) oole. (fig. 5)
Only early developing consonants /o, d. m. n/ -Activation of the R anterior superior temporal -Both the SRT and FMPT were selected to
were used in the stimufi. -~~~ TS0 A0A%(E8) 0TS ) 0T A085(169) gyrus/temporal pole positively correlated with minimize the potential confounder of
-The con;r_ol Conehtloln Waerirstenrng to the i I VB Standard Deviation) the SRT scores. (fig. 6) performance; more challenging tasks may
Ssame auditory stimulus without response; the able 1. Mean scores (standard Deviation) tor : iti '
contrast highlighted speech production Behavioral Tests for the PSD and TSD groups -Bafs ed on correle;rtrog results for (? RhT detect additional differences.

| performance we further examined the group
-Responses were recorded and scored to SRT Results (during scanning) comparison ROI results for the left temporal
assess speech accuracy and ensure PSD mean=10.6 (SD=3.5) pole and left inferior frontal gryus; the p value e
complianc. TSD mean=125 (SD=3.0 for both comparisons was 0.06 R o s e

-fMRI data were acquired at 3T using a p=0.16

sparse acquisition approach so that auditory

stimuli were presented and verbal responses Purdue Pegboard (both hands)
were recorded during the silent intervals. PSD mean= 6.83 (SD=1.5)

6 \.-- —c rg{ L TSD mean=8.42 (SD=1.7)
-

pP=0.024
Repeat y—N
Condition }
— acquired

11 seconds per trial
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