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Tremor and White Matter Lesions in

Klinefelter Syndrome

Video

A 56-year-old man, welder, was presented with a 42-year
medical history of postural and action tremor of both hands.
The tremor had worsened in the previous 3 years, making it
impossible for him to execute more precise work in his job.
He does not have any biological children. In his family, both
his paternal uncle and two of his sisters had minor postural
tremor (observed in the two sisters).

On neurological examination, he showed 5–6 Hz upper
limb rest tremor, with left side predominance, and an 11 Hz
postural tremor of the four limbs, predominantly kinetic and
intentional on the left. The remainder of the examination was
unremarkable, namely no bradykinesia, rigidity, or gait prob-
lems were present (see supporting information video).
Although he presented some atypias, a diagnosis of essential
tremor was made and treatment with primidone was started
without significant improvement.

On the second visit to the hospital, his spouse mentioned that
he was experiencing some cognitive decline (loss of initiative,
memory problems, and difficulty in solving problems) and also
that he had had learning difficulties in his childhood. The brain
MRI identified multiple white matter T2/Flair hyperintensities in
both hemispheres, confluent in the subcortical frontal areas, one
small T2/FLAIR hyperintensitie in the right putamen and
another on the left thalamus. None of these lesions had signs of
hemorrhage at T2*, and there were no lesions on the cerebellum
Figure 1. Further etiological investigation—hepatic and thyroid
function, copper metabolism, immunological study, CSF and
VDRL serology—did not reveal abnormalities. Neurocognitive
evaluation showed below average results in multiple areas, par-
ticularly executive functions and language.

Given the presence of both tremor and cognitive decline,
Fragile X-associated tremor/ataxia syndrome was considered
and a genetic test was performed. The FMR1 gene CGG repeats
were normal, but two alleles were found. A chromosomal analy-
sis was performed, and it confirmed the XXY karyotype; thus
revealing the diagnosis of Klinefelter syndrome.

With this new information, a more directed interview and
examination were conducted. The patient had the characteris-
tic elongated facial phenotype and was tall and thin. He did
not have the sexual characteristics of this syndrome, except

for small-volume testes. Endocrine studies demonstrated
hypergonadotropic hypogonadism (normal testosterone with
high levels of LH and FSH).

Our case shows significant similarities to another case al-
ready reported,1 but is distinct in terms of imaging. It intends
to underline the importance of considering Klinefelter syn-
drome diagnosis in the presence of tremor and cognitive
decline. Tremor has been, in fact, reported as more prevalent
in those patients than in the general population.2 This case is
quite unique in terms of imaging, because of the white matter
lesions are not a recognized characteristic of this syndrome,
although they have already been described for the more
severe variants (XXXXY).3 As this patient presented with
lesions affecting primarily subcortical white-matter, we con-
sider that this could theoretically explain the cognitive
decline. The pathophysiological basis for the tremor is more
difficult to establish. A hypothesis is that damage to cortico-
thalamic fibers could account for it, because of the existence
of cortical and subcortical oscillators taking part in tremor
generation has been proposed.4 The damage to the nucleus of
the basal ganglia and left thalamus documented in the MRI
is also possibly contributory. Nevertheless, we recognize the
existence of reports where tremor is present in Klinefelter
syndrome patients without MRI evidence of lesion.

Legend to the Video

The patient shows upper limb rest tremor, with left side pre-
dominance, and postural tremor, predominantly kinetic and
intentional, with the remainder of the examination normal.
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Clozapine for Medication-Related Pathological

Gambling in Parkinson Disease

Pathological gambling (PG) is an impulse control disorder
characterized by persistent and recurrent maladaptive gambling
behavior.1 PG has been reported in 3–8% of Parkinson’s dis-
ease (PD) patients as an adverse effect of dopamine agonists
(DA) treatment, possibly as a result of overstimulation of mes-
olimbic dopamine receptors, mainly D2/D3, in predisposed
individuals.2 Reduction or discontinuation of DA therapy or
switch to a different DA are the most successful approaches in
the treatment of PG in PD.2–4 However, persisting gambling
has been reported despite DA discontinuation and even after
antidepressant treatment.2–4 Anecdotal reports with dopamine
D2/D3 blocking drugs, such as the atypical antipsychotics
risperidone,5 olanzapine,3 or quetiapine,3,4,6 are conflicting.
Recent findings show that partial dopamine D2/D3 receptor
agonists, such as aripiprazole, may be effective, probably more
than D2/D3 antagonists, in treating impulsive/compulsive and
addictive behaviors via regulation of reward pathway circui-
tries.7,8 Emerging evidence indicates that N-desmethylcloza-
pine, the major active plasma metabolite of the atypical anti-
psychotic clozapine, which has been safely used in the treat-
ment of Levodopa-induced psychosis in PD,9 has a potent
partial agonist activity on dopamine D2/D3 receptors.

10

We report 3 PD patients who developed PG, diagnosed
according DSM-IV-TR1 criteria, after treatment with DA. PG

FIG. 1. T2WI and FLAIR Brain MR show multiple white matter hyperintensities in both hemispheres, some of them confluent, specially at the
periventricular white matter; small hyperintensities in the right putamen. T2* GRE image does not show sign of old hemorrhage or calcium.
T1WI are unremarkable.
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persisted despite the complete discontinuation of DA and
SSRI treatment but remitted in two of three patients after ad-
junctive treatment with clozapine.

The case was a 62-year old woman diagnosed with PD at 58
years of age and treated with Selegiline (10 mg/day). She
reported episodic gambling from age 49–53 and a major
depressive episode with comorbid alcohol abuse at age of 54
that remitted in about 6 months. At age 61, pramipexole (2.1
mg/day) was added to selegiline to treat worsening of PD
symptoms. Within 5 months, she developed uncontrollable
urges to gamble (scratch cards and national lottery), losing
almost all of her retirement pension every month. Pramipexole
was tapered-off, and she was treated with sertraline (50 mg/
day) for 4 months with persistence of PG along with worsening
of motor disability. The addition of clozapine to 37.5 mg/day
resulted in a marked improvement of PG in about 1 month.
Then, L-dopa (450 mg/day) was added with improvement of
PD without worsening of PG at follow-up after 12 months.

The case was a 42 year-old man diagnosed with PD at 40
years of age. He had a past history of alcohol abuse and
major depressive disorder (MDD) and was in remission at
the time of PD diagnosis. He was treated with pramipexole
(4.5 mg/day) for 2 years. PG occurred 3 months after starting
cabergoline (4 mg/day) for PD worsening. Horse racing, foot-
ball betting, and slot machines were the preferred sources of
gambling. In a few months, his losses totaled about 100.000
euros. PG persisted 2 months after discontinuation of DA
therapy. He was treated with sertraline (100 mg/day) and
alprazolam (0.75 mg/day) for 2 months, without any signifi-
cant improvement. Clozapine was titrated to 50 mg/day with
remission of PG during 6 months of follow-up.

The case was a 40 year-old man diagnosed with PD at 39
years of age and treated with pramipexole titrated to 3.8 mg/
day. He had a past history of alcohol abuse and MDD in
remission at the time of PD diagnosis. PG started 2 months
after pramipexole dosage was increased to 7.5 mg/day to
control mild motor fluctuations. He began gambling every
day (mainly football betting, slot machines, and national lot-
tery) losing a large sum of money. Pramipexole was tapered-
off within 2 months, and he was subsequently treated with
venlafaxine (150 mg/day), and alprazolam (1.5 mg/day),
without any significant improvement over 4 months. Cloza-
pine was added to 75 mg/day with no improvement of PG in
the next 2 months.

Our data support the previously reported association
between PG and DA therapy in PD patients.2–4 Interestingly,
all cases had a life-time history of MDD and/or alcohol
abuse. Suggesting that predisposition for mood and addiction
disorders may be a risk factor for the development of PG in
PD patients taking DA,2 and impairs remission after DA dis-
continuation. To our knowledge, only one study reported
improvement in compulsive behaviors in a PD patient treated
with DA with unspecified doses of clozapine.4 This is the
first report on the effectiveness of clozapine treatment of per-
sistent PG following discontinuation of DA therapy. These
observations require further investigation in larger samples.
The use of clozapine requires stringent monitoring because
of potential risk of agranulocytosis.9
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Dentatorubral Pallidoluysian Atrophy

Presenting with Urinary Retention

Dentatorubral pallidoluysian atrophy (DRPLA) is a rare,
autosomal dominant neurodegenerative disorder character-
ized clinically by progressive dementia, ataxia, chorea,
myoclonic epilepsy, and psychiatric disturbance and patho-
logically by combined degeneration of the dentatorubral and
pallidoluysian systems.1 DRPLA is most common in Japan1;
but also reported in Caucasian populations.2 Bladder auto-
nomic involvement has not been known in DRPLA. How-
ever, we recently had a case of a man with DRPLA who
presented with urinary retention. We performed an urody-
namic study to explore the mechanism of urinary retention
in that case.

A 54-year-old man was referred to us from a local neurology
hospital to assess bladder dysfunction. He had a family history
of generalized chorea and dementia: his mother developed cho-
rea at age 40, and his daughter developed mental deterioration
and ataxia at age 10 (bladder dysfunction not mentioned). He
and his mother underwent gene analysis that revealed abnormal
CAG expansion in CTG-B27 gene (repeat lengths not reported).
At age 20, the male patient noticed slight limb ataxia and ataxic
gait. At age 45, he was diagnosed with DRPLA by gene analy-
sis; soon after that, he gradually developed ataxic speech and
mild, generalized chorea. He was started on taltirelin hydrate
(thyrotropin-releasing hormone analogue) for cerebellar ataxia.3

After administration of the agent, his ataxia improved only
mildly. At age 49, he began to use a handrail on walking down
the stairway. At age 50, he began to fall easily. He became
slightly agitative and had dysphagia. At age 52, he suddenly
had pyelonephritis due to urinary retention. After that, he had
repeated episodes of transient urinary retention. At age 53, he
became incontinent of urine. He became unable to stand with-
out assistance and started to use a wheelchair.

On referral, he was alert but had cognitive impairment: the
Mini-Mental State Examination scores of 15 (0–30, normal
> 24), the Alzheimer’s Disease Assessment Scale-cognitive
subscale scores of 38 (0–70, normal < 10), and the Frontal
Assessment Battery scores of 4 (0–18, normal > 16.5). Neu-
rological examination revealed generalized chorea and cere-
bellar ataxia in extraocular movement, speech, limb, and gait.
Obvious pyramidal or extrapyramidal signs were not recog-
nized. He had no Babinski sign. Magnetic resonance imaging
(MRI) showed, on T2-weighted MRI images in the axial
plane, pontocerebellar atrophy and high signal intensity in
the cerebral white matter (Fig. 1). No orthostatic hypotension
was observed. He had constipation. He had sleep apnea with
the apnea–hypopnea index of 30.5 during night time (normal
< 10).

To investigate the pathomechanism of prominent urinary
incontinence with episodes of retention, an urodynamic study
was performed according to the International Continence So-
ciety standards. After voluntary urination, he had a postvoid
residual volume of 150 mL. Uroflowmetry was not obtained.
During the bladder filling phase, water cystometry showed a

normal volume at the first sensation of 165 mL (100
mL<normal<300 mL) and at the bladder capacity of 283
mL (200 mL<normal<600 mL), but also showed marked
detrusor overactivity. During the voiding phase, the patient
could not contract his bladder voluntarily, indicating an
underactive detrusor, whereas involuntary detrusor overactiv-
ity appeared with poor urinary flow. The sphincter electromy-
ography (EMG) sound was unchanged, indicating detrusor-
sphincter dyssynergia. Analysis of motor unit potentials in
the external anal sphincter EMG was not performed. Ultra-
sound measurement of the prostate gland showed no prostatic
hypertrophy (11.3 mL, normal < 20 mL). He was taught to
perform clean, intermittent catheterization once a day and
was started on 8 mg/day silodosin, an alpha-adrenergic antag-
onist. However, he still had postvoid residual volume of 50–
400 mL and occasional episodes of urinary retention for the
following 2 years. He was started on 0.4 mg/day haloperidol,
which ameliorated his chorea moderately.

To the best of our knowledge, this is the first case of
prominent urinary incontinence with episodes of retention
being present in DRPLA. Urodynamic study revealed a com-
bination of detrusor overactivity during filling and underac-
tive detrusor during voiding,4 with detrusor-sphincter dyssy-
nergia, findings that have also been reported in multiple sys-
tem atrophy. The underlying mechanisms are probably the
result of involvement of the dentatorubral and pallidoluysian
systems (explaining the detrusor overactivity) and the poste-
rior and lateral funicles and Clarke’s nucleus5 (explaining the
detrusor-sphincter dyssinergia and the underactive detrusor).
However, to clarify this issue, further uroneurological exami-
nation in multiple cases is necessary. In conclusion, we
report a case of DRPLA presenting with prominent urinary
incontinence with episodes of retention. DRPLA should be
listed in the differential diagnosis of neurogenic urinary
retention.
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Dyspnea as First Sign of Autonomic Failure

in Postmortem Confirmed Multiple

System Atrophy

Respiratory disturbances including inspiratory sighs, sleep
apnea, and laryngeal stridor are considered to be ‘‘red flags’’
for the diagnosis of multiple system atrophy (MSA) versus
Parkinson’s disease (PD).1 Obstructive sleep apnea and exer-
tional dyspnea may be the presenting symptom of MSA2.
Moreover, daytime hypoxemia with an increased alveolar-

arterial oxygen gradient has been described in patients with
‘‘probable’’ MSA.3

Some MSA patients may misleadingly appear as PD for
many years.4 In these patients, dopaminergic treatment
remains effective for a long time, signs of autonomic failure
may be missing in early stages and some patients even
receive subthalamic nucleus (STN) deep brain stimulation
(DBS).5

We here describe a MSA patient with misdiagnosed PD
who showed unexplained and persisting dyspnea as the first
sign of autonomic failure.

A 55-year-old woman presented left-sided L-dopa respon-
sive parkinsonism with typical resting tremor leading to the
diagnosis of PD. Dyskinesia appeared within 2 years of dopa-
minergic treatment. The patient was then explored for unex-
plained and persisting resting dyspnea 7 years after symptom
onset. She did not present inspiratory sighs, and a polysom-
nography that was done 3 years after disease onset did not
disclose sleep apnea or nocturnal stridor at that time. ECG,
transthoracic echocardiography (ejection fraction 5 77%,
pulmonary artery systolic pressure 5 30 mm Hg) and chest
X-ray were unremarkable. Respiratory function tests were
normal except for a mild reduction in forced expiratory flow.
Blood gas analysis disclosed mild hypoxemia (69 mm Hg,
for age adjusted lower limit 5 77 mm Hg) with an increased
alveolar-arterial oxygen gradient (29.5 mm Hg, for age
adjusted upper limit: 19.3 mm Hg), normocapnia (41 mm
Hg, normal: 35–45 mm Hg), normal HCO�

3 levels (27.6
mmol/L, normal 5 22–28 mmol/L) and normal oxygen satu-
ration (96.3%, normal: >94%). Hemoglobin and hematotocrit
were within the physiological range. A thoracic computed to-
mography was performed several years later without any sign
of lung artery obstruction, while the patient was still com-
plaining of dyspnea. She eventually received deep brain stim-
ulation (DBS) of the STN 8 years after disease onset. At the
time of surgery, she had a preserved L-dopa response (59%
reduction of UPDRS III scores), severely disabling dyskinesia
up to 25% of waking day time, without significant cognitive
impairment. During the first 16 months of DBS she gained
16 kg of weight. Urinary incontinence developed during the

FIG. 1. MRI images of the case. T2-weighted MRI images in the axial plane showed pontocerebellar atrophy and high signal intensity in the cer-
ebral white matter.
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first year after surgery, while L-dopa response was still 31%.
Parkinsonism rapidly deteriorated and the patient became
bedridden 5 years after DBS surgery. She finally died 15
years after symptom onset and the diagnosis of MSA was
confirmed postmortem (Table 1). Neuronal loss and gliosis
were marked in putamen, mesencephalon, pons, medulla
oblongata, dentate nucleus, and white matter of cerebellum.
Abundant alpha-synuclein glial inclusions were found in
these areas, as well as alpha synuclein neuronal inclusions in
the putamen, pontine, and inferior olivary nuclei.

We here present a postmortem confirmed patient with MSA
who was considered as having PD for many years. Because of
her sustained response to L-dopa and the presence of severe
motor fluctuations, STN-DBS was eventually performed 8
years after disease onset. At that time, the patient did not have
‘‘classical’’ features of autonomic failure in MSA, such as uri-
nary dysfunction or orthostatic hypotension.

The autonomic system covers for many vital functions,
including respiratory control. Respiratory disturbances, such
as sleep apnea and laryngeal stridor are well known in MSA
patients and their presence in a patient with parkinsonism are
considered to be a ‘‘red flag’’ sign.1 By contrast, isolated
dyspnea as manifesting symptom has only been described in
a few patients.2 In recent years, several post mortem studies
have confirmed the extension of the neurodegenerative pro-
cess in MSA to brainstem areas that are involved in respira-
tory control such as rhythmogenesis and chemosensitivity.6

Finally, neurogenic respiratory abnormalities may also be
seen in lewy body dementia and the specificity of dyspnea
for the diagnosis of MSA warrants further confirmation in a
larger study.7

As the diagnostic work-up did not reveal any significant
restrictive or obstructive lung disease, heart failure, pulmo-
nary artery obstruction or increased systolic pressure, we
believe that our patient’s dyspnea is best explained by an
impairment of central respiratory control. Respiratory func-
tion tests showed mild hypoxemia with an increased alveo-
lar-arterial oxygen gradient, the latter suggesting a reduced
efficiency of oxygen exchange between pulmonary alveoli
and pulmonary capillaries. Although the origin of these
abnormalities needs to be further investigated, they have al-
ready been described in patients with ‘‘probable’’ MSA3 and
may explain our patient’s dyspnea.

In conclusion, respiratory disturbances may be the first
sign of autonomic failure in MSA and should cautiously be
looked for in PD patients who are scheduled for DBS.
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TABLE 1. Histomorphological findings

Neuronal
loss and
gliosis

Alpha-synuclein
glial inclusions

Alpha-synuclein
neuronal
inclusions

Putamen 111 11 1
Cerebellum (dentate

nucleus and white
matter)

11 111 0

Mesencephalon 11 11 0
Pons 11 11 11
Medulla oblongata 11 11 11

Lesions are graded from 111 (great number of typical lesions)
to 0 (absence of typical lesions)
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Greeter’s Cramp

Video

We describe a patient who develops an unusual puckering
of her lips whenever she speaks. She has a partial response
to levodopa (L-dopa), highlighting the value of a trial of L-
dopa especially in patients describing diurnal fluctuations,
which was initially a feature in our patient.

A 46-year-old woman who works as a supermarket cus-
tomer-greeter presented to us in July 2005 with a 3-month
history of speech disturbance that was not context-related.
She develops an unusual puckering of her lips, which only
occurs on speaking. Initially, there was a brief period of nor-
mal speech in the morning. We captured this morning transi-
tion from normal to abnormal speech on video. Initially sen-
sory tricks such as touching the corner of her mouth helped,
but this later became less effective. She also started to have
mild difficulties manipulating food in her mouth. The prob-
lem became severe enough to stop her working.

The rest of her history was unremarkable. She was never pre-
scribed any neuroleptics or any other relevant medications and
there was no family history of any movement disorder. General
systemic and neurological examination was completely normal,
except for this speech abnormality. Slit lamp examination of her
eyes did not show any Kayser–Fleisher rings. She had an exten-
sive battery of investigations, all of which were normal. This
included cranial magnetic resonance imaging, functional imaging
of dopamine transporters (DAT, ioflupane-I-123), chest radio-
graph, ceruloplasmin studies, DYT1 gene, GCH1 gene, thyroid
function, antistreptolysin O titre, syphilis serology, and autoanti-
bodies, including lupus and antibasal ganglia antibodies. We did
not examine her cerebrospinal fluid.

We performed an apomorphine challenge (see Video). She
responded to 3-mg apomorphine, and was therefore commenced
on a therapeutic trial of L-dopa. The patient reports further
improvements on her maximum total daily dose of 800-mg
L-dopa, taken as co-careldopa 25/100 (carbidopa 25 mg/L-dopa
100 mg) two tablets four times daily. The improvement with
L-dopa was demonstrated by the review of her videos and sub-
jective improvement, whereby the patient reports improvement
with her speech, eating, and drinking. She did not respond to
treatment trials of cabergoline (up to 6 mg daily), nor trihexy-
phenidyl hydrochloride (up to 12 mg daily); both were there-
fore stopped. She went on to receive botulinum toxin injections
to the perioral muscles, with further partial improvement.

Our patient is unusual because of the type of dystonia, and
her response to L-dopa. Focal task-specific dystonias, such as
writer’s cramp, are well-described. Less common are task-
specific oromandibular dystonias such as specific context-

related use of speech (auctioneering1 or praying2) or the em-
bouchure dystonias.3 Our patient has task-specific dystonic
spasms, or puckering, of the lips that occurs whenever she
speaks. A literature search did not reveal similar descriptions
of this, apart from the passing mention of a patient who
developed dystonic spasms of the lips on public speaking.1

Patients with diurnal fluctuations of dystonia usually obtain a
marked response to low-dosage L-dopa or dopamine agonists.4

Our patient’s diurnal fluctuation was only prominent at the start
of her symptoms and the response to L-dopa is partial. We do
not think our patient has Parkinson’s disease, because of the
lack of parkinsonian features after a follow-up of 5 years. Addi-
tionally, our patient had a normal result of DAT scan, which is
highly sensitive for the diagnosis of Parkinson’s disease.5

Our patient also did not seem typical of the dopa-responsive
dystonias (DRD): patients with classic DRD show marked
improvement to low-dose L-dopa and this marked response is
considered a hallmark to help establish the diagnosis. Some
types of DRD with GCH1 mutation can present with idiopathic
focal dystonia and respond less markedly to L-dopa than classic
DRD.6 A dopa-responsive oromandibular dystonia was
described associated with GCH1 mutation6 but this was not
task-specific, unlike our patient. Our patient was negative for
GCH1 mutations. The genetic basis for most DRD is thought
to be due to GCH1 mutations, although mutations in other
enzymes involved in dopamine synthesis have been reported,
including tyrosine hydroxylase, 6-pyruvoyltetrahydropterin syn-
thase, and sepiapterin reductase.7 Patients with this latter group
of mutations are more severely affected.7 Our patient only had
genetic testing for GCH1 mutation by DNA sequencing of the
GCH1 gene, including the intron/exon boundaries, which did
not detect any mutation. The use of apomorphine challenge to
predict a response to L-dopa may be helpful,8 as in our patient.

We describe an interesting speech-specific oromandibular
dystonia, whereby there is an unusual puckering of lips when-
ever the patient speaks. It is partially responsive to L-dopa,
highlighting the value of a trial of L-dopa in dystonias with di-
urnal fluctuations.4 In view of our patient’s occupation as a
supermarket customer-greeter, we call it a ‘‘Greeter’s Cramp.’’

Legends to the Video

Segment 1. Patient describing problem, illustrating the
abnormal puckering of her lips when she speaks.

Segment 2. Early morning transition from normal to
abnormal speech. As her problem worsened, she lost this
early morning normal speech.

Segment 3. Sensory tricks used to improve her speech.
Segment 4. Response to 3 mg apomorphine after 30 min.
Segment 5. Improvement of speech demonstrated, 5

months into her therapeutic trial of L-dopa.
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Lingual Myoclonus Secondary to Bilateral

Cortical Strokes in a Probable Case of

Antiphospholipid Syndrome

Video

Lingual myoclonus is a rare disorder, often of unknown
etiology. A few cases of rhythmic myoclonic movements of
the tongue1–5 have been reported with other movement disor-
ders such as a palatal myoclonus6 because of brainstem
lesions,3–5 whereas others have no detected structural abnor-
malities.1,2 This report describes a case of nonrhythmic lin-
gual myoclonus after bilateral cortical strokes for which the
patient was vulnerable as a corollary of probable antiphos-
pholipid syndrome.

CASE REPORT

A 26-year old Thai woman was referred to our clinic to
investigate the cause of repeated strokes. The precipitating

event was drooling upon awakening 2 months earlier, accom-
panied by slurred speech. She had a history of nephrotic syn-
drome and had been treated with prednisolone and cyclophos-
phamide for 9 years, until she was lost to follow-up 2 years
before the drooling episode. A CT scan of the brain after the
onset of drooling showed a hypodense lesion at the right fron-
toparietal area. Ten days later her symptoms subsided, but af-
ter 3 weeks she was again unable to speak normally. Subse-
quent CT scans of the brain showed an additional hypodense
lesion at the frontal and insular areas, but on the left side.
There were no lesions in the brainstem or cerebellum.

On examination, the patient was found to be alert with
bilateral lower facial weakness consistent with an upper
motor neuron lesion and was severely dysarthric. Examina-
tion of the tongue revealed bilateral, nonrhythmic, asymmet-
ric, and jerky movements involving the entire tongue. There
were no voluntary and reflexive movements of the tongue. In
addition, she had bursts of eyelid myoclonia. There was no
dysphagia, no weakness of the limbs, and no abnormal move-
ment of the palate. Sensory, deep tendon reflexes and cere-
bellar examinations were entirely normal.

A MRI of the brain showed hypersignal intensity of bilateral
frontotemporal and insular areas on T1, T2, and fluid-attenuated
inversion recovery (FLAIR) images without fluid restriction on
diffusion-weighted images (Fig. 1a–d). A MRA of the cerebral
vessels revealed irregularities of left internal carotid artery and
left middle cerebral artery. Electromyography (EMG) of the
genioglossi showed nonrhythmic bursts of activities consistent
with myoclonus, the duration of which was <50 ms (Fig. 1e).
Median nerve somatosensory evoked potential (SEP) showed
low N20 amplitude on both sides, correlating with bilateral
cortical lesions, but there was no giant SEP. Electroencephalog-
raphy and visual evoked potentials were normal. Blink reflexes
and auditory brainstem evoked responses (ABERs) were nor-
mal, suggesting intact brainstem pathways.

Protein C, protein S, antithrombin III and fibrinogen lev-
els, and anticardiolipin IgG and IgM were all normal except
for a positive lupus anticoagulant test. Carotid duplex ultraso-
nography did not reveal atherosclerotic plaque or significant
stenosis. Echocardiography showed anterior and anteroseptal
wall hypokinesia, but coronary angiography did not show sig-
nificant coronary artery disease. From the laboratory results
and two recent strokes, antiphospholipid syndrome was sus-
pected and the patient was treated with hydroxychloroquine
and warfarin.7

One year after initiating treatment, the patient was able to
speak more clearly, protrude and move her tongue sideways,
and the severity of lingual myoclonus was decreased. No fur-
ther medication was given to treat the lingual myoclonus.
Eyelid myoclonia was not ameliorated by the treatment regi-
men and it persisted.

DISCUSSION

The patient had lingual myoclonus because of arterial
thromboses that resulted in infarction of bilateral cortical
areas involving the homuncular representation of the tongue
(Fig. 1). The propensity for strokes was due to probable anti-
phospholipid syndrome.

The cortical origin of lingual myoclonus in our case was
supported by EMG of the tongue revealing bursts of myo-
clonic discharges of <50 ms in duration. Furthermore, the
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imaging evidence of bilateral cortical lesions without brain-
stem involvement together with normal blink reflex and
ABERs supports the conclusion that the lingual myoclonus
was most likely to be of cortical origin. However, lack of
giant SEP in our case may be because the median nerve was

stimulated to study the SEP. The absence of reflexive move-
ment of the tongue made opercular syndrome and lingual
apraxia unlikely.

A literature review of other cases supports an assessment
that this was a distinct and rare presentation of lingual myo-

FIG. 1. (a–d) Shows MRI of the brain (a, c, d showing FLAIR and b showing T1W images). There are hyperintense lesions of bilateral fronto-
temporal and insula areas and left putamen. The lesions involved bilateral tongue homunculus of the motor cortex. e, Shows electromyography
(EMG) of the genioglossus showing bursts of myoclonic discharge of 43.50 ms in duration. [Color figure can be viewed in the online issue, which
is available at wileyonlinelibrary.com.]
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clonus in the patient. Previous reports described the move-
ment of lingual myoclonus to be rhythmic and symmetrical,
whereas the movement of this patient was jerky, nonrhyth-
mic, and asymmetric with electrophysiological confirmation
of cortical myoclonus.1–3 Anatomical lesions in other studies
were either in the brainstem regions or no lesions were
detected.1–3,5 As far as we are aware, lingual myoclonus due
to bilateral cortical lesions has never been reported in the lit-
erature. A previous case series reported the onset of lingual
myoclonus after acute and subacute viral encephalitis, but no
information on imaging and electrophysiology is available in
that cases.4

The patient described in this article presents a rare lingual
movement disorder. The evidence suggests that her lingual
myoclonus was caused by cortical lesions. Therefore, we
conclude that in addition to brainstem lesions, abnormal
tongue movements can also be the result of cortical lesions.

LEGENDS TO THE VIDEO

There are bilateral, nonrhythmic, asymmetric, jerky move-
ments of the tongue. The patient was asked to move the tongue
sideways but could not do it and moved her lips instead. Loss
of nasolabial folds had disappeared at the time the VDO was
taken (55 seconds). Follow-up at 6 months showed that the
patient could protrude and moved her tongues. Her lingual
myoclonus decreased in frequency (78 seconds in total).
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