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Abstract: Writer’s cramp is a task-specific dystonia that leads
to involuntary hand postures during writing. Abnormalities of
sensory processing may play a pathophysiological role in this
disorder. Electrophysiology studies in a monkey model of focal
dystonia have revealed de-differentiation of sensory maps and
the existence of single cells in hand regions of area 3b with
enlarged receptive fields that extend to the surfaces of more
than one digit. These changes may lead to abnormal processing
of simultaneous sensory inputs. To study abnormal processing
of simultaneous sensory information in adult humans with writ-
er’s cramp, we used functional magnetic resonance imaging to
compare the response in primary sensory cortex with simulta-
neous tactile stimulation of the index and middle finger, with
the response to stimulation of each finger alone. We tested five

patients with writer’s cramp and seven unaffected (normal)
subjects. In the normal subjects, a linear combination of the
activation patterns for individual finger stimulation predicts the
pattern of activity for combined stimulation with 12% error. In
writer’s cramp patients, the linear combination predicted the
combined stimulation pattern with 30% error. Results indicate
a nonlinear interaction between the sensory cortical response to
individual finger stimulation in writer’s cramp. This altered
interaction may contribute to the motor abnormalities. © 2001
Movement Disorder Society
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Although the primary manifestations of dystonia are
abnormalities of motor function, there is increasing evi-
dence of a dysfunction of sensory processing that may be
an associated or contributing factor.'~® It has been sug-
gested that de-differentiation of the normally indepen-
dent sensory representations of multiple digits may be an
element in the cause of dystonia.” This claim is sup-
ported by electrophysiological studies in monkeys with
experimentally induced hand dystonia, which found dis-
organization of somatotopic maps of the hand in area 3b,
as well as cells with enlarged, overlapping, or multiple-
digit receptive fields.*'° Multiple-digit receptive fields
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are never found in normal monkeys, and there is nor-
mally a well-defined somatotopic representation of the
digit surfaces.® Disorganization of sensory representa-
tions could lead to confusion of sensory inputs arising
from different fingers and, thereby, poorly differentiated
control of fine movements.

In humans with writer’s cramp, the possibility of dis-
organized sensory somatotopic maps is suggested by the
finding of decreased distance between the centers of ac-
tivation in response to stimulation of different digits by
using somatosensory evoked potentials (SEPs),'" mag-
netoencephalography (MEG),'? and functional magnetic
resonance imaging (fMRI).'* Although these studies
suggest alterations in the spatial properties of the sensory
activation map, interactions between processing at mul-
tiple fingers were not tested. In 10 patients with either
focal or generalized dystonia, the somatosensory evoked
potential amplitude elicited by combined electrical





















