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* Many speech impairments have been linked to damage
in the basal ganglia’, including aphasia, dysarthria, 8 o
stuttering, and other disorders2. K S 1
* Prior work In speech perception and production has %:’.’ ‘3 64 .. 64
focused on the cortex, but recent studies have shown 3 Fa 5 Hy >
the subcortex® plays crucial roles as well. 5 g giﬁ - § %‘15 :
- Studying how the subcortical regions interact with 5 c § “: § 2
cortical regions has been difficult due to the location fgg; § ’ 2 ’
and invasiveness of the recordings. - ‘% 0

o By investigating the dyn amic relation Shlp between Figure 2. Premotor Region Activates for Initiating Listening and Stopping Speech. A large cluster of

: : : activation at the start of speech perception (first row) in the premotor region for frequencies 6 to y. Activation _ o _ _ _ . o
cortico-subcortical mechamsms, we can learn more returns at the end of speech production (last row) across the same frequencies. Only channels surviving FDR Figure 4. Premotor and STN Synchronization During Speech Perception and Production. Following significant

about the speech pe rception and production correction (z > 2.3) are shown with deeper color showing more significance. Red represents activation while channels in the GLM, phase locking val.ue (PLV) was c.:alculated between remaining cheinnels and a"eraged by region.
blue represents deactivation. The highlighted green regions are premotor, motor, and parietal regions where Above we see two patients (Left: PD; Right: ET) showing the average PLV between cortical and subcortical (premotor

mechanisms. the ECoG array covers. and right STN/VIM). On the left we see the STN synchronizing with the premotor channels at the onsets of speech
perception and the offset of speech production. On the right we see no synchronization with the premotor channels

» “Alph; Beti\ HfghG::ma and the VIM at either speech perception or production. Highlighted regions in white were calculated using cluster
M et h Od S "2’ % ? 4 A * d A % 4 A § correction (p-value < 0.05).
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* Participants: 4 patients undergoing awake DBS 2E il | s D|SCUSS 1ON
implantation. .2 .a . \
* Task: Hear and repeat consonant-vowel (CV) syllable g2l " y ”’ » V! ff } SN . P : : :
trinlets. 53 - ;:f c Mk s ’f f) Premotor (BAG6): Significant spatiotemporal encoding at perception
. . . n N / N 3 NG I
. Recording: High-density ECoG & DBS (1 kHz). P W 0 W o 71T onset and production offset across bands. Suggests premotor
° Preprocessing: Morlet wavelet power N 200-ms - ; . : 4 % |nVOlvement N Inltlatlng/tel’mlnatlng SyllabIC SpeeCh.
windows centered on each syllable’s transition zone. 5 o g 4 A Y | 4 A VR ER STN (beta): Beta power increase at perception onset & production
. . . . L 1 ' - ]| . . .
 Modeling: GLM predicting power from phonological § g O > £ R » 4 offset with decrease at perception offset & production onset.
features or syllable position. gf .. ! ‘ R X Il TR Consistent with premotor activity for syllabic speech.
¢ S.tat.s.: Permutation teStlng via label Shuffllng to Identlfy . . ) . . -8 ° Synchronization: Beta_band PLV between premotor and STN
significant electrodes/frequency bands. sl EN YV EN & YR YR increase at perception onset & production offset. Indicates
« Connectivity: Phase Locking Value (PLV) computed £g| k= SQEF o = SR : . : . : :
between significant cortico-subcortical contacts for = Sy’ el coordinated cortico-subcortical coupling during syllabic speech.
verception/production epochs SHh| e || » = , . : _, * Interpretation: Results support a model where timing of syllabic
Speaking Figure 3. STN Consistent with Premotor Activation Patterns. By looking at the STN we see a cluster of SpeeCh sounds Is encoded via dynamic beta modulation and
activation at the start of speech perception in a and B frequencies. Activity does not return until the end of SynChronization in 2 premoto r_STN lOOp
ECoG "W ™ speech production in the same frequency bands. The lighter colored grey spheres represent the STN and the )
i Nb W darker grey spheres represent the VIM. Only channels surviving FDR correction (z > 2.3) are shown with

deeper color showing more significance. Red represents activation while blue represents deactivation. Point
of view is a coronal slice with swapped right and left.
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