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FAMILIAL CONGENITAL MIRROR MOVEMENTS:
REPORT OF A LARGE 4-GENERATION FAMILY
Mirror movements (MM) are synkinesias occurring
in the opposite side during the intentional use of a
limb. They are occasionally present in children, but
persistence after age 10 is abnormal.1,2 We have
found a large 4-generation family with congenital
mirror movements not associated with other neuro-
logic abnormalities.

Methods. Nineteen members (11 affected and 8 un-
affected) of a 4-generation family with individuals
affected with congenital MM were interviewed in a
systematic questionnaire that queried perinatal his-
tory, development, presence of learning disabilities,
and other medical history. Information regarding the
onset, distribution, suppressibility, and functional
and social impact of MMwas obtained. A videotaped
examination was performed, and subjects underwent
diadochokinesimeter measurement of rapid alternat-
ing pronation-supination movements at 2 different
velocities. The diadochokinesimeter consisted of 2
hand-held plastic spheres connected to optical en-
coders, which recorded amplitude and velocity of
movement in each hand.3 This project was approved
by the Institutional Review Board of the Centre Hos-
pitalier de l’Université de Montréal.

Results. This French Canadian family originates
from the Lanaudière region of Quebec. There is no
known consanguinity. Transmission is autosomal
dominant with high but incomplete penetrance.
Penetrance is higher in males (figure).
The index case first sought neurologic attention

for episodes of fatigue, and MM were incidentally
noted on examination. They had been present since
childhood, and had never resulted in functional or
social impairment. The remainder of the neurologic
examination was normal. MRI of the brain and cer-
vical cord was normal.
Questionnaire results and clinical features are pre-

sented in tables e-1 and e-2 on the Neurology® Web
site at www.neurology.org. More men than women
were affected (M:F � 9:2). Perinatal and develop-
mental histories did not differ between affected and
unaffected individuals. MM were present in hands,

fingers, and forearms of all affected individuals: upon
voluntary activation of one hand, the contralateral
hand would mirror both simple and complex move-
ments such as writing, typing, and tapping. Three
individuals reported MM in the toes and feet, which
were observable during foot tapping and movement
of the toes. In most, MM were noted at birth or
infancy, and persisted unchanged throughout life.
Half could partially suppress the movements. De-
spite often high amplitude and easily observed move-
ments, patients functioned essentially normally. One
patient worked successfully as an electrician perform-
ing high precision bimanual tasks, and another
worked as a secretary and could type rapidly. Three
reported mild clumsiness during childhood. Several
reported social impairment, stating they felt conspic-
uous or embarrassed by their MM.
Neurologic examinations were otherwise normal

in all. Specifically, there was no anosmia, parkinson-
ism, motor asymmetry, or dysmetria. An example of
the MM is shown on video e-1. Results of the quan-
titative testing confirmed clinical diagnosis. In af-
fected members, MM showed amplitudes and
velocities ranging from 4% to 26% and 5% to 43%
of the values observed in the voluntary hand at nor-
mal and fast pace. There were no differences between
left and right hand MM. Unaffected members did
not show any MM movements.

Discussion. This report of a large 4-generation fam-
ily with familial congenital MM not associated with
neurologic abnormalities provides definite evidence
that MM can be familial, with an autosomal domi-
nant inheritance with incomplete penetrance. There
have been sporadic case reports of congenital MM in
2 or 3 members of a family, and a recent report sug-
gested potential for multigeneration involvement, al-
though a very limited cohort was examined.2,4

The pathophysiology of familial congenital MM
is uncertain. MRI of brain and upper cervical spine
shows no abnormalities of the corpus callosum,
brainstem, or upper cervical cord, as seen in Klippel-
Feil syndrome, Joubert syndrome, or Chiari type 1.
There have been no pathology reports of familial
congenital MM.

Supplemental data at
www.neurology.org
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In individuals with familial congenital MM, there
is evidence of fast-conducting corticospinal pathways
connecting M1 with both sides of the spinal cord.
Transcranial magnetic stimulation (TMS) studies
have shown that stimulation of either M1 can elicit
bilateral motor evoked potentials of normal and sym-
metric latency in resting hand muscles in MM pa-
tients.5,6 This is in contrast to physiologic MM in
children, where evoked responses are not simulta-
neous and have a long latency, probably reflecting
the spread of excitation across the corpus callosum.1,5

Therefore, the pathophysiology of physiologic and
congenital MM are distinct, and there exists an ab-
normal ipsilateral corticospinal projection in familial
congenital MM.
The origin of these abnormal ipsilateral cortico-

spinal pathways is unclear. Hypotheses include ab-
normal branching of crossed corticospinal fibers to
ipsilateral spinal motor neurons or presence of a sep-
arate ipsilateral corticospinal projection.1,7 Dysfunc-
tional inhibitory transcallosal projections (i.e., from
premotor regions) affecting M1 contralateral to the
MM may also contribute to the MM. Further ge-
netic studies are underway in this family to clarify the
underlying genetic basis of this disorder.
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Figure Pedigree of the family with congenital mirror movements illustrating autosomal dominant
inheritance with incomplete penetrance
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