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Few genes have been associated with childhood-onset
choreatic movement disorders.1 Here we report the first
patient with a childhood-onset chorea without structural
brain abnormalities caused by compound heterozygous
mutations in the mitochondrial Ts translation elongation fac-
tor gene TSFM (MIM*604723). TSFMs are nuclear encoded
proteins that are critically involved in the translation of
mitochondrial DNA. Disorders caused by mutations in the
TSFM gene have been reported in only 16 patients so far
with a wide phenotypic spectrum, ranging from fatal
neonatal-onset to moderate disease courses presenting only
in early adulthood.2–10

Case Report
The patient is the third child of non-consanguineous healthy par-
ents of Crimean descent and is currently 15 years old. An older
brother had died at 8 months-of-age and had been affected by
global developmental delay, muscular hypotonia and unremitting
vomiting. An older sister is healthy and normally developed. The
patient was born at term without complications after an unevent-
ful pregnancy. As a neonate he showed generalized muscular
hypotonia, feeding problems and a global developmental delay.
At 2 years of age he had learned to walk and speak a few words.
A progressive generalized hyperkinetic movement disorder devel-
oped at the age of 2.5 years. At the first neurological examination
at 5 years-of-age and also at the examination at 12 years of age
(see Video 1), a movement disorder with prominent chorea of
the face, trunk and extremities, myoclonic jerks of the neck and
shoulders, intermittent dystonic postures of the neck and upper

extremities and stereotypies of the hands were apparent. Further-
more, spells of involuntary upward deviation of both eyes were
frequently noted. Walking was only possible with substantial
assistance of one adult due to severe gait ataxia. The family
reported neither diurnal changes of the severity of the movement
disorder nor exacerbations upon awakening and when falling
asleep. Laboratory findings were inconclusive except for eleva-
tions of serum lactate (60.7 mg/dl, norm 4.5–19.8) and pyruvate
(2.5 mg/dl, norm 0.4–0.8) levels. MRIs of the brain at the age of
five and 13 years were normal except for signs of progressive
bilateral optic atrophy (Fig. 1). Notably, our patient showed no
lesions in the basal ganglia and cerebellum in contrast to the
recently reported TSFM case with chorea (Fig. 1).9 The addi-
tional diagnostic workup showed no signs of a neuropathy or a
cardiomyopathy. Abnormal acoustic evoked potentials indicated
a sensorineuronal hearing loss. Electron microscopic evaluation
of muscle tissue demonstrated severe changes in the composition
of mitochondria. Treatments with both benzodiazepines and lev-
etirazetame were ineffective in our patient. A trial with cannabi-
noids, which were shown to improve chorea in one published
patient recently, was denied by the parents.9

Whole exome sequence analysis demonstrated two com-
pound heterozygous mutations in the TSFM gene
(c.919C > T [p.Gln307*] and c.161G > A [p.Arg54Gln];
NM_001172696.1), which were confirmed through Sanger
sequencing. The maternally inherited nonsense variant
(c.919C > T) was published previously in 3 patients. In three
of those patients this nonsense mutation was found in com-
pound heterozygous states, twice with a missense and once
with a splice site mutation, manifesting with cardiomyopathy
and mild neuropathy.2 The paternal missense variant
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(c.161G > A) has not been reported before. According to
published ACMG standards and guidelines the paternal vari-
ant is likely pathogenic, since the variant is at extremely low
frequency in controls and is in trans with a pathogenic vari-
ant in a known autosomal recessive disease. Furthermore,
missense variants are a known cause for this specific disease,
also pathogenicity is predicted by various in silico

analysis and the clinical phenotype and family history are in
line with mitochondrial disease caused by mutations in the
TSFM gene.

Discussion
Disorders caused by mutations in the TSFM gene have only
rarely been described so far with a wide phenotypic spectrum
ranging from fatal neonatal-onset syndromes to moderate disease
courses with a beginning in childhood up to early adulthood
even in patients carrying the same mutation.2–10 It can be specu-
lated that the deceased older brother of our patient suffered from
a more severe phenotype caused by the same compound hetero-
zygous mutations in the TSFM gene. Unfortunately, no material
was available for genetic testing. The most common symptoms
reported in TSFM gene mutation carriers were cardiomyopathy
and slowly progressive optic atrophy. A hyperkinetic movement
disorder was found in five of the published 16 patients, however
hyperkinesia did not start until late puberty or early adulthood in
four patients.2, 4, 9, 10 Notably, the dominating symptom in our
patient was a severe chorea since early childhood. In four of the
previously reported five patients with hyperkinesia MRI was
performed. Basal ganglia lesions were found in three. In contrast
repeated MRI examinations in our patient showed no lesions in
the basal ganglia and cerebellum. Interestingly, in the case
reported by Scala et al. that suffered from ataxia and cardiomy-
opathy, bilateral T2 hyperintense lesions in the putamina
resolved completely after several years.6

We therefore suggest compound heterozygous TSFM muta-
tions to be considered as a relevant differential diagnosis for
early-onset chorea without structural brain abnormalities on

Video 1. The video shows the index patient at 12 years-of-age
with a hyperkinetic movement disorder consisting of prominent
chorea of the face, trunk and extremities, myoclonic jerks of
the neck and shoulders, dystonic postures of the neck and
extremities and stereotypies of the hands.

FIG. 1. Optic nerve atrophy in patient with biallelic TSFM gene mutation. T2 weighted brain MRI images of the patient at the age of
13 years.
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MRI besides the recently described hyperkinetic movement dis-
order syndromes associated with mutations in the ADCY5,
PDE10a, PDE2a, NKX2-1 or the GNAO1 genes.1
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