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Box 3. (continued)

and can be used in the setting of double-blind experimental
designs. Additionally, based on studies in animal models,
recent studies attempted to facilitate motor function after
stroke by stimulating perilesional areas on the cortex through
epidural electrodes. Cortical stimulation has been applied
with the purpose of either facilitating activity in the ipsile-
sional M1 or downregulating activity in the contralesional
M1, consistent with the notion of interhemispheric inhibi-
tory interactions between motor cortical regions.

as it converges toward the normal pattern.16 Recovery from
hypermetria in humans can be unmasked by increasing the
inertial load of the moving hand with weights.'” This interest-
ing finding suggests that spontaneous recovery from hyper-
metria is incomplete and may not be mediated through
learning.

Mechanisms of recovery from ataxia. Recovery from ataxia
after a stroke affecting the cortex or the output nuclei can
occur quickly within 2 to 3 weeks in monkeys because of
adjustment of activity in the opposite normal cerebellum.'®
This is also commonly observed in human patients, in whom
the prognosis after a single cerebellar stroke is generally good.
However, a second lesion in the opposite cerebellum reinstates
the original deficits and produces novel deficits in the other
arm. Recovery in monkeys in this case is much longer and
incomplete and is likely dependent on other regions like the
somatosensory cortex. In fact, damage to the somatosensory
cortex can also reinstate deficits that have recovered after a
single cerebellar lesion."

These results have important implications for neuroreha-
bilitation and are further discussed in the accompanying
chapter by Pomeroy et al. First, in the monkey experiments,
recovery occurred in the setting of daily practice, which
means that recovery required interaction of a learning process
with spontaneous biological recovery processes. It is doubtful
that similar degrees of recovery would have been seen if the
monkeys had not been made to practice. Second, faster
and more complete recovery occurs early (within 1 month),
which means that practice protocols may need to be initiated
early after injury. Third, the anatomical loci and physiological
processes mediating recovery are multiple, and each may be
targeted in different ways. For example, noninvasive cortical
stimulation over the sensory cortex might enhance recovery
from ataxia and should be studied.

lllustrative Case A: Hemiparesis

RV is a 70-year-old, right-handed woman with a left-hemi-
sphere stroke, with damage extending subcortically into the

corona radiata. Her clinical presentation includes some vol-
untary activation of the contralesional shoulder, elbow, and
wrist (grade 2) but no individuated movements of the digits.
Mild tactile and proprioceptive deficits are noted on the
affected side as well as some weakness in the contralesional
face and leg. She has no aphasia or neglect, and ipsilesional
hand function is unimpaired. RV’s ability to imagine move-
ments was evaluated by asking her to determine whether
images depicted left or right hands appearing in different
orientations. Despite the paralysis, her performance on this
task was within the normal range and did not differ between
hands. Though by no means atypical, this case illustrates
several key concepts. Involvement of the contralesional face
and leg, in addition to the hand, reflects damage to adjacent
regions of the descending motor fibers organized in a somato-
topic fashion. In terms of the model discussed, this hemipa-
resis can be thought of as a difficulty in computing the proper
motor command. This may be a result of either the direct
insult to regions of the left prefrontal, premotor, and/or pri-
mary motor cortex or damage to the descending white matter
tracts that carry commands from these regions to the brainstem
and spinal cord. The ability of RV to shrug the shoulder
may reflect contributions from the motor areas of the intact
cerebral hemisphere to control of proximal muscles via
uncrossed pathways. Depending on the posterior extent of
the lesion within the internal capsule, parietal output to the
spinal cord may also still be intact. One challenge will be
how to engage these routes. One possibility may be to aug-
ment standard therapies with motor imagery (mental
rehearsal exercises). As noted above, RV appears to be
capable of these behaviors, and evidence from neuroimag-
ing indicates that such tasks consistently increase activity
within parietal as well as frontal regions.

llfustrative Case B: Apraxia

BOisa52-year-old, right-handed male who suffered a cerebro-
vascular accident affecting the territory of the left middle
cerebral artery and resulting in a large frontotemporoparietal
lesion. His speech production and comprehension are mildly
impaired, and he has a distal hemiparesis on the contralesional
side (intact shoulder shrug only). When reaching to grasp
objects, the patient has no difficulties in bringing the hand
to the correct location in space or in shaping, orienting, and
preshaping the grip. However, apraxia testing revealed sig-
nificant difficulties with common skills. When asked to
demonstrate how to use a spoon to eat a bowl of soup, BO
instead pantomimed the action of brushing his teeth (content
error). When asked to prepare a letter for mailing, he sealed
the envelope before inserting the note (sequencing error).
BO is, however, able to correctly recognize and name familiar
objects and also identify their common uses and functions.
Likewise, he performs at low-normal levels on tests of both
working memory and executive function.
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The difficulties that this apraxic patient is experiencing
may be a result of deficits in the integrity or selection of stored
representations of functional use actions. His ability to produce
coordinated reaching-to-grasp movements with the intact hand
suggests that he can form an accurate internal mode! of pre-
hensile actions. Yet it appears that he has difficulties retrieving
the correct functional use action program in response to the
object stimulus. Testing with an action recognition task requir-
ing distinctions between correctly and incorrectly performed
functional actions would help distinguish deficits in the integ-
rity of functional use representations from action selection/
retrieval deficits.
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