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Background

Key concerns of motor neuroscience:

e How is awish to move translated into a
motor plan/motor command by the central
nervous system (CNS)?

e How can CNS compute and control complex
motor commands into various movements?

Assumptions:

The activities of cortical motor neurons of M1
are represented in some “basic building blocks
which can be used by the CNS to simplify the
motor control.
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Can the analysis of stimulation-elicited electromyograms (EMGs) reveal the neural mechanisms of basic
building blocks in humans?

Muscle synergies

* Animal studies have identified these | EMG Data
“basic building blocks” of voluntary . ~ :;
movements from behavioral EMGs as i Fig.2 Model of
muscle synergies. 0o : 0 @ ® " muscle synergies.
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Cheung et al. (2020) Nature Communications



Methodology
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Result

Seven pre-op behavioral muscle synergies were identified. Among them, 2 could be matched to DES-evoked
synergies with high similarity, and 3 could be explained by merging multiple DES-evoked synergies.
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Discussion & Conclusion

Discussion Op direct electrical stimulation Pre-op voluntary behaviors
Stimulation loci on M1
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retrieved from op stimulation retrieved from pre-op voluntary behaviors
involved IN1 and IN2 respectively involved IN1 and IN2 together
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Conclusion

* |t is possible to access muscle synergies observed during natural motor behaviors by direct stimulations
applied to the motor cortical areas.

 EMG-derived muscle synergies are neuromotor control units encoded in the human motor system and
utilized by the motor system for movement construction.



