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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 
for the effective operation of densely sensorized prosthetics. In this 
study we assess whether attention enhances or suppresses the 
perceptual clarity of ICMS sensations and if the locus of attention can 
be decoded from the sensorimotor cortices. 

Material, Methods and Results: Participants performed a 
Posner-inspired ICMS task to examine attention’s effects on ICMS 
detection. Two electrodes targeting distinct fingers (Fig. 1a) 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 
between electrodes (Fig. 1b). On 90% of trials, participants were cued 
to the correct finger (coherent trials), while on 10%, stimulation 
occurred at the other finger (incoherent trials). Effects of spatial 
attention were minimal and inconsistent across electrodes, suggesting 
challenges in directing attention to individual fingers or the salience of 
unattended stimulation (Fig. 2a,b). Incorporating baseline stimulation 
may improve consistency. Some channels showed increased activity 
with digit-specific firing rate increases, while others decreased during 
the cueing period (Fig. 2c). 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.  
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