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Hemichorea-hemiballism (HC-HB) is classically associated with
stroke lesions in the STN.'™ A large clinical study reported that
some other lesions in the basal ganglia, such as in the caudate
and putamen, may also cause HC-HB," which is seldom the
result of a cortical infarction. We observed transient HC-HB in
a patient with a cerebral infarction in the temporal-parietal lobe
without any lesions in the basal ganglia including the STN atter
intravenous recombinant tissue plasminogen activator (rtPA)
administration.

A 72-year-old right-handed female, who had neither a his-
tory of diabetes mellitus nor dopaminergic medication use,
was admitted to our hospital because of sudden-onset left-
sided hemiparesis. Neurological examination revealed spatial
disorientation, conjugate eye deviation to the right, and dysar-
thria. She had left-sided hemiparesis and sensory disturbance of
all modalities. Deep tendon reflexes were exaggerated in the
affected limbs. The plantar response was bilaterally flexor.
National Institutes of Health Stroke Scale (NIHSS) was 19
points on admission. Blood sample tests were normal except
for elevations of brain natriuretic peptide (717 pg/mL) and
D-dimer (10.3 pg/mL). Thyroid function was normal, and
hyperglycemia was ruled out. Brain MRIs showed acute cere-
bral infarction in the right temporal-parietal lobe perfused by
the middle cerebral artery (MCA; Fig. 1A,B). Electrocardio-
gram showed atrial fibrillation. The patient was diagnosed as
having cardioembolic infarction, and rtPA was administered
within 3 hours after onset of symptoms. Nine hours later, her
hemiparesis was improved significantly, which was reflected in
the NIHSS score of 8 points (11-point decrease). Subsequent
to motor improvement, the left hand started to show choreic
movements, such as stereotypic pronation and supination,
which progressed into ballistic arm movements in a day’s time.
Eventually, the left-lower extremity was also involved, con-
firming HC-HB syndrome (Video 1). Subsequent brain MRIs
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confirmed no lesions in the basal ganglia, including the STN,
and no changes in size of the stroke lesion (Fig. 1C,D). Sin-
gle-photon emission CT (SPECT) showed an increase of
blood flow in the right basal ganglia and hypoperfusion in the
affected cortical lesion (Fig. 1E). These involuntary movements
persisted and disappeared on the ninth day. She no longer
exhibited neurological deficits thereafter. Five months later,
follow-up brain MRIs revealed cortical laminar necrosis with
atrophic changes in the stroke lesion, but no lesions in the
basal ganglia (Fig. 1F).

Hyperkinetic involuntary movements accompanied by a pure
cortical infarction sparing the basal ganglia are extremely rare.
The aforementioned large clinical study reported that only 6
cases of 5,007 consecutive stroke patients had hemichorea
(0.12%), and the lesions were located in the MCA territory.” In
patients with an STN lesion, hyperkinetic disorder can be
explained by dysfunction of the basal ganglia in the motor loop:
Reduction of the striatopallidal inhibitory network by STN
lesions leads to disinhibition of the thalamus and cortex, result-
ing in hyperkinetic involuntary movements.® The mechanism
of the cortical HC-HB has yet to be elucidated. A possible
hypothesis proposes that interruption of the motor loop projec-
tion from the cortex to the basal ganglia by cortical infarctions
might induce disparity of the excitatory and inhibitory neural
network in the basal ganglia. Mizushima et al. reported HC-HB
after a parietal lobe infarction. The brain MRI of this patient
showed no basal ganglia lesions, but SPECT revealed hypoper-
fusion in the basal ganglia, indicating that ischemia of the basal
ganglia may lead to functional imbalance and trigger HC-HB.°
A recent case series study showed 3 HC-HB cases that were
associated with cerebral infarctions and reduction of blood
perfusion in the frontal and parietal cortices sparing the basal
ganglia. The researchers suggested a model of HC-HB induced

by cortical lesions in which derangement of the corticocortical
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Figure 1 (A and B) Axial diffusion-weighted images DWIs demon-
strated acute infarction in the right temporal-parietal lobe. (C)
Coronal DWI and (D) fluid-attenuated inversion recovery verified no
lesions in the basal ganglia. (E) SPECT showed hyperperfusion in
the right basal ganglia. (F) Follow-up MRIs detected no lesions in
the basal ganglia.

network from parietal to frontal cortices may disharmonize
sensorimotor integration, leading to hyperkinetic involuntary
movements.”

Two recent case reports demonstrated that rtPA resulted in a
good outcome for acute-onset ballistic involuntary movements
induced by ischemic stroke, and the researchers suggested that
rtPA therapy should be considered for patients with HC-HB.%*
In the present case, HC-HB conspicuously appeared subsequent
to improvement of the left hemiparesis by rtPA treatment.
Brain MRIs revealed no lesions in the corticospinal tract. We
speculated that the ballistic involuntary movement of the
affected limbs was masked by corticospinal dysfunction in the
acute phase, but then unmasked by pyramidal tract functional
recovery from ischemic penumbra by rtPA treatment. The
SPECT results proposed another possible mechanism: Increase
of blood flow in the basal ganglia after rtPA administration
might induce reperfusion injury, resulting in the triggering of
HC-HB. To the best of our knowledge, this is the first case

report presenting with HC-HB caused by cortical infarction
sparing the basal ganglia during hemiparesis recovery by rtPA

treatment.
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Supporting Information

A video accompanying this article is available in the supporting
information here.
Video 1. Ballistic involuntary movements were observed in

the left extremities subsequent to choreic movements in the left

hand.
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