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Introduction: Intracortical microstimulation (ICMS) can be used to
restore touch perception to individuals with spinal cord injury (SCI)
using. Here we explore how top-down attention modulates
ICMS-induced sensations in participants with Utah arrays implanted
in the primary somatosensory and motor cortex. Attention is crucial
for filtering relevant sensory inputs, a process which will be important
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Material, Methods and Results: Participants performed a

Posner-inspired ICMS task to examine attention’s effects on ICMS stimulated
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detection. Two electrodes targeting distinct fingers (Fig. la) were
selected based on their projected fields. Psychometric detection
functions were computed for each electrode during attention to the
stimulated finger. A detection task followed, with trials interleaved gy 1. jaj Lait panst: Participant impiants, shoumng s araps i
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unatte.nded stlmulagon (Fig. 2a,b). Incorporating ba§ellne stlmula}tlpn Fotiirair ek Chvin gl e sV Riok B ik
may improve consistency. Some channels showed increased activity — stmuiation. dn f0% of tais, stimulation i estoad dafverad i the
with digit-specific firing rate increases, while others decreased during % Fumipening i fh st
the cueing period (Fig. 2¢). Motor cortex activity increased relative to
baseline during cueing, whereas sensory cortex activity decreased.
Post-stimulation, ICMS-evoked responses were elevated and strongly digit-dependent in both cortices (Fig. 2d,e).

The attended digit was decodable above chance from the motor cortex but not from the sensory cortex (Fig. 2f,g).

Conclusion: Spatial attention minimally influenced detection consistency, likely due to the salience of unattended
stimulation. Neural activity revealed decreased sensory cortex activity during cueing and elevated ICMS-evoked
responses in both motor and sensory cortices post-stimulation. Notably, motor cortex activity allowed above-chance
decoding of the attended digit (Fig. 2f), unlike sensory cortex activity. This work advances the understanding of
attention-driven ICMS modulation and suggests strategies for optimizing sensory prosthetics.

Channel - 6 Channel - 14 Sensory Motor
a i 1 C) 06 10
) / Channel 242 d) £ g peom peon )
H Ve / Baseline | Cue | Stim | PostStim go3 P
3 / / 30 5 [ o | cufRue
H y/ / Lo s £ 2 e
= Y 20 s 2 24 it art
) — 10 3.03 B2l & 3 v
4 T w To zomn b 03 - : a . : s a6 p<0.01 2y % =3
' 2 % E z -
Test Amplitude (uA) o Motor  Sensory Motor  Sensory PC2 PC1
oOetect . p Channel 229 JR—— Mok, p <o . .
b) 1 5% & w Baseline Cue Stim PostStim e) Q| senson.p=076 N | sensory,p<0.01 g) H epine. e
60 PN WP il
- - o [}
e EY - © [~ o 5 2
2os 22 [ a ° a < 3 25 2 45 4 405 0
£ % £ .3 » D2 = 4 2 | # s
£ @ £4 ° 5 < ST Ll 1
o 0 g g | ¥ . H
) 2 3 2 1 0 1 2 3 Z Zo f«' . < {
0 0.5 T % 2 3 4 . o8e 0 08 o " @ 05
Coherent Coherent Time (s) Attend Digit A (2) Attend Digit A (Z) g _!—————_” s
Time (s)

Flgure 2. {A] Example psyofomedic dofoclion curvas Jor dvo channss gunng ocohornoni fials, mhore siimuw\adion was delvared o tho cosd dipf fowple dola pownds] Dofockion & the D40
anpiugs, wiane mmoahant sl Gmutalon way el i e unalbnded Gll wes ek iy shawen bo amnge, (B) Ceit pared Scsfferled depioing defection padumsanes (or ssch channa) o
the OT-50 avyoidude aunoss cahamnt ang fcaharent candifians. Might paned. Comasponding scaffar pial displaydeg of (disorminabifly) walues, @ measvre of senslivly in sl tng bl
ngnal (simulaton presenf] and nofse fno stmolion] condfions. () Average finng mies & o moressnislve chaooss sooes lasy phases, inoluoing haredes, cue, stmuistion, a
pagf-sfimubdon panoas [OF Lel peved Soaffer boe pld Wesiating changes 10 svirage Tng fate or &Y chanmals dodeg e clakeg peicd! redalive 10 Sasalie, sepamhed by sk [Bluae) and
sensy (rangel corer. Ripht pans Same analms for the post-simutalion penod. (£} Left panel Scatterplod of Z-scored Sy rales refalie fo basedne for “atfend gge A° (x-ans) versus affend
il B® (p-anie) duang D cogni panta, sepaaied iy mokey and sensry eama Righ! pang! Coraapanding Scaleinid B Mg sl advmndation parid, (F) Profiction of sl scinly ook e kg 3
Py for each ot for sansovy v modor amays. (15 dashed Ooe indicafes doploymant of afdention. flop] The clessfication accuracy of i affended oigh from modor cordew. [Gofom) Confrod, 1o
chasbarmming whisthir wihal we wars deciding wes skl mofor iterton 1o mowve,

CCBY 4.0
https://creativecommons.org/licenses/by/4.0/deed.en
This CC license does not apply to third party material and content noted otherwise.

146 Published by Verlag der Technischen Universitat Graz



