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Volumes of intact gray matter outside the
stroke predict gait performance

Experimental1 and clinical evidence support right
hemisphere dominance for postural control, given
its specialized role in constructing and updating spa-
tial references.2,3 As a prerequisite for walking, this
right hemisphere dominance for postural control
should also affect gait.4 In this issue of Neurology®,
Chen et al.5 confirm this view and reveal that patients
with a chronic right middle cerebral artery (MCA)
infarct show slower and more asymmetrical gait as
compared to those with a left MCA infarct and con-
trols. Conclusions of this study are robust after con-
trolling for possible confounding factors. Patients
with a right (n5 19) or a left (n5 20) solitary infarct
in the territory of the MCA showed similar poststroke
duration (7.6 6 6.0 years), functional independence,
and infarct size precisely quantified with a 3T MRI.
All were able to walk without assistance. Gait analysis
was accurate and as naturalistic as possible, performed
over 75 meters (indoor) at preferred speed, with plan-
tar pressures measured by shoe insoles.

An asymmetrical loading on lower limbs, with
much more weight on the ipsilesional foot than on
the contralesional (paretic) foot, is a key postural behav-
ior of stroke patients, related to spatial biases3 as well as
to sensorimotor deficits.6 Up to now this asymmetry
was quantified in erect stance using force platforms3,6

or insole plantar pressure measurement.7 The present
study proposes a new way to quantify it: while walking,
with temporal and spatial indices averaged over many
steps. The asymmetry found was both temporal (single
limb support time) and dynamic (plantar pressure).

There is increasing interest in analyzing correlates
between the integrity of brain structures and motor
recovery after stroke. Several studies showed that
the recovery of skill abilities depended on the integ-
rity of white matter, especially in corticospinal and
interhemispheric tracts.8–10 Chen et al.5 analyzed the
correlates between gray matter volumes and gait per-
formance. Regional gray matter tissue volumes were
calculated on high-resolution anatomic images into
5 anatomic regions outside the MCA territory (spared
by the infarct), all presumed to be involved in

gait control: superior parietal lobe, precuneus,
caudate, putamen, and cerebellum. They were then
normalized to intracranial cavity volume. In patients
with right MCA infarct, those who walked faster were
those with greater gray matter volume within the caudate
(R 5 0.75, p , 0.001) or the cerebellum (R 5 0.57,
p 5 0.02). There was no correlation with gray matter
volume in patients with leftMCA infarct. These findings
suggest the existence of a large network involved in gait
control within the right hemisphere.

Gait requires an adapted body orientation with
respect to gravity, an adapted stabilization of body
segments and center of mass, the generation of a pro-
pulsion force throughout cycling movements, and
secure navigation (surveillance of and adaptation to sur-
roundings). This explains why many brain lesions
may alter gait. Both the caudate and cerebellum are
involved in locomotion control. The caudate is
involved in movement accuracy and motor planning
whereas the cerebellum is critical for intralimb and in-
terlimb coordination of cyclic movements, along with a
multisegmental regulation of body stabilization. The
study by Chen et al. suggests that the inability of dam-
aged brain areas to participate in gait control may be
compensated by other intact parts of the neural circuits,
here the caudate nucleus and the cerebellum. The find-
ings also provide novel direct evidence of brain plastic-
ity for gait control after stroke and support the idea
that this plasticity might be facilitated by rehabilitation.
Finally, from a rehabilitation perspective in stroke
patients, looking at MRI must not be limited to lesion
location and size: brain areas outside the stroke must be
investigated for the potential of plasticity.
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