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Introduction Results

Mirror movements are involuntary, non-suppressible movements A. Functional _ _ C. Voxel-based Morphometry
of one side of the body upon the intentional movements of the | Cortical Subcortical

homologous muscle groups on the opposite side. Congenital MMD Patient Healthy Control MMD Patient

mirror movement disorder (MMD) persists throughout life without
mitigation and with no effective treatment. Several hypotheses
have been proposed to explain the mechanisms underlying this
neurodevelopmental condition. One hypothesis put forward to
explain mirror movements proposes an abnormal ipsilateral
corticospinal pathway in which unilateral activity of the primary
motor cortex leads to bilateral muscle activity [1]. An alternative
proposal suggests that bilateral activation of the primary motor
cortex due to abnormal interhemispheric inhibition might lead to
mirroring in the muscles [2].

Here we report the cases of two siblings with congenital MMD
showing pronouned mirror movement in distal upper -, and none
In the lower limbs. Using voxel-based morphometry we assessed
cortical thickness, mean curvature, surface area and cortical
volume. We further measured cortical activity (fMRI) while
patients where engaged in cued and uncued motor tasks and
compared their cortical and subcortical response patterns to
those of healthy controls. We confirm previous qualitative results
of bilateral activity in M1, and quantify this effect using a
functional ROl approach. Furthermore, we show that for uncued
tasks the observerd bilateral M1 activity in MMD patients reduces.
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Material and Methods

Participants: 2 right-handed patients (male siblings) with no other abnormalities;
Controls Morphometry: 9 age and sex matched healthy participants; Controls fMRI: B. ROI analysis & Contralaterality Measure
2 age, sex and socio-economically matched healthy participants

Tasks during functional scans: Participants were instructed to either rest, move (3 Patient 1
their left, right, or both extremities (fingers, hands, toes) alternating in 12 s blocks. A4 Patient 2
An additional finger-thumb opposition task performed on paricipants' own pace. B‘Eﬁgﬂggli
Each block was repeated 5 times in each scan.

1. Cued tasks: During each experimental block, arrows indicating which hand (toe Left Hand Clasp
etc) to move were displayed at random intervals (min 500ms to max 2500ms) for St
250ms

2. Uncued tasks: With the start of each block an arrow was displayed at three
random intervals and participants were asked to continue the "rhythm" until the

end of the block
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| Discussion
Right Hand Clas

T The bilateral activity over the primary motor cortex (and thalamus)
[ 7 - upon unilaterally intended movements supports the

] hypothesis that suggests defective interhnemispheric interactions

> ] could be the reason for the MMD. Our finding that the

corpus callosum volume is different in the patients and the controls

also supports this hypothesis considering the role of the corpus

callosum in interhemispheric interaction.
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