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ABSTRACT. Levin HS. Neuroplasticity and brain imaging
esearch: implications for rehabilitation. Arch Phys Med Re-
abil 2006;87(12 Suppl 2):S1.

Advanced brain imaging technologies have been used re-
ently to investigate neuroplasticity in relation to recovery and
reatment of neurologic injury and disease. The contributors to
his supplement present data and synthesize the extant literature
n the use of functional magnetic resonance imaging, magnetic
esonance spectroscopy, optical imaging, transcranial magnetic
timulation, and transcranial direct current stimulation to study
emodeling of cortical representation of motor and cognitive
bilities after stroke and other etiologies of neurologic impair-
ent. In general, the collective findings of these studies support

se-dependent neuroplasticity as a mechanism of recovery and
esponse to training. Brain imaging findings support the role of
raining effects on increased activation of brain regions ipsi-
ateral to unilateral vascular lesions in facilitating recovery
rom stroke. The articles in this supplement also report the
otential therapeutic application of stimulation techniques to
nhance reorganization of function.

Key Words: Magnetic resonance imaging, functional; Neu-
onal plasticity; Rehabilitation.
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NVESTIGATION OF NEUROPLASTICITY during the
past decade has extended translational projects to rehabili-

ation research and led to development of new clinical inter-
entions. Advances in noninvasive neuroimaging techniques,
ncluding functional magnetic resonance imaging, transcranial
agnetic stimulation (TMS), magnetic source imaging, and
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ptical imaging have facilitated investigation of mechanisms
ediating recovery and rehabilitation of neurologic disease and

njury.
Neuroplasticity research has provided insights such as shifts

ver time in the relative contributions of brain regions ipsilat-
ral and contralateral to the site of a unilateral hemispheric
esion in stroke. In contrast to the previously held concept that
eorganization of function in homologous regions of the intact
emisphere facilitates recovery from stroke, we now appreciate
hat good functional outcome is associated with increasing
articipation of regions in the damaged hemisphere, including
ites adjacent to the infarct. Use-dependent neuroplasticity has
lso gained wide acceptance in animal models, brain imaging
f patients, and studies of innovative therapies such as con-
traint-induced movement therapy that have a foundation in
aboratory research. As presented in this supplement, investi-
ators are using neuroimaging techniques to evaluate the ef-
ects of interventions on adaptive reorganization of function.
his approach has enabled investigators to compare the effects
f alternative approaches to motor rehabilitation on neuroplas-
icity, and similar applications to training language and visual
ttention are in progress. Moreover, TMS and transcranial
irect current stimulation have emerged as potential therapies
elivered either in combination with behavioral training or in
solation, which could enhance use-dependent neuroplasticity
nd inhibit suboptimal reliance on the intact hemisphere. Func-
ional electric stimulation also appears to facilitate use-depen-
ent neuroplasticity in stroke patients with motor deficit. Rel-
vant to the intervention studies described in the supplement is
he change in cortical representation associated with practice
nd learning new skills in healthy subjects. Recent studies
uggest that practice effects could potentially benefit cognitive
unction more generally and stimulate cortical remodeling.

Contributors to this supplement also show how functional
rain imaging has altered current concepts of the mental activ-
ty in patients who are minimally conscious. More sensitive
onitoring of changes in brain activity could lead to more

ccurate prognostication for recovery from devastating neuro-
ogic injury and facilitate planning for rehabilitation.
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