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Neural Correlates of Motor Memory
Consolidation

Reza Shadmehr® and Henry H. Holcomb

Computational studies suggest that acquisition of a motor skill involves leaming an
internal model of the dynamics of the task, which enables the brain to predict and
compensate for mechanical behavior, During the hours that follow completion of prac-
tica, represantation of the intemal modeal gradually changes, becoming lass fragile with
respact to behavioral interference. Here, functional imaging of the brain demonstrates
that within 6 hours after completion of practice, while performance remains unchanged,
the brain engages new regions to parform the task; thera is a shift from prafrontal regions
of the cortex 1o the premotor, posterior pariatal, and cerebellar cortex structures. This
shift is specific to recall of an established motor skill and suggests that with the passage
of tima, thare is a change in the neural represantation of the internal model and that this

A change may underiie its increased functional stability.
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Fig. 3. Brain regions showing a significant increase in rCBF from the learning stage of field A to recall of
field A at +5.5 hours. The regions are shown on the normalized MR of a typical participant (18). (A
Transverse view of an area in the left posterior parietal cortex (peak location at -30, 78, 54, BA TV, £ =
+4.95; late A versus recall A) and the peak location’s changes in rCBF with respect to the null field (mean
85% CI). Shown also are the changes in rCBF from the group of participants that learned a novel field B
at +5.5 hours. (B) Transverse view of an area of activation in the left dorsal premotor cortex (-50, —16,
60: BA6; Z = +3.74; late A versus recall A). (C) Sagittal view of an area of activation in the right anterior
cerebellar cortex (18, =60, =20; 7 = +4.,93; early A versus recall A). The increased activations in these
regions were specific to recall of the recently acquired IM of field A.
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