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Hemichorea in a patient with ipsilateral
cortical infarction: a case report

Jie Wei' and Yue Zhang?’

Abstract

Background: Hemichorea is usually caused by contralateral deep structures of brain. It rarely results from acute corti-
cal ischemic stroke and that caused by ipsilateral brain lesions is even rarer.

Case presentation: A 64-year-old female presented with acute obtuseness and left-sided hemichorea. She had a his-
tory of right frontal lobe surgery and radiotherapy due to brain metastasis from lung cancer 8 years ago. MRI revealed
acute left frontal lobe infarction in addition to an old right frontal lobe lesion. 18FDG PET-CT showed hypometabolism
in the left frontal lobe and hypermetabolism in the right basal ganglia region and central sulcus. The choreatic move-
ment remitted after antipsychotic treatment.

Conclusion: The mechanism of hemichorea after ipsilateral cortical infarction is poorly understood. We assume both
previous contralateral brain lesion and recent ipsilateral ischemic stroke contributed to the strange manifestation in

this case.
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Background

Hemichorea is an uncommon manifestation of acute
ischemic stroke [1]. The responsible lesions usually
involve deep structures of brain, such as subthalamic
nucleus (STN) or striatum, but cortical infarction can
also give rise to hemichorea or hemiballismus [1-4].
However, to the best of our knowledge, cases with ipsi-
lateral hemichorea or hemiballismus after stroke are
extremely rare [5-7]. We describe a peculiar case with
ipsilateral hemichorea and hemiballismus after acute
frontal cortical infarction.

Case presentation

A 64-year-old female began to suffer from paroxysmal
left arm twisting 2 months ago. The abnormal movement
usually last less than 30s and occurred once or twice a
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week. Brain MRI revealed nothing other than an old
lesion in the right frontal lobe 9days before admission
(Fig. 1 A). She had no limbs weakness, numbness or sleep
disorders. Five days ago, she developed obtuseness and
sustained left-sided choreatic movements after she woke
up in the morning. She was admitted on May 26, 2021.
Past history was remarkable for brain metastasis from
lung adenocarcinoma to the right frontal lobe in 2013.
She received right frontal mass biopsy and radiotherapy
in addition to systemic chemotherapy. However, detailed
protocol of the radiotherapy was unavailable. Complete
remission was achieved after treatment and she had no
obvious neurological symptoms. The frontal lobe lesion
on MRI remained unchanged during the past 8years.
None of her family members had similar problems.

On neurological examination, the patient was obtuse
and uncooperative. No obvious ocular movement dis-
turbance was observed. Pupils were qual, round, and
reactive to Light. Bilateral nasolabial grooves were sym-
metric. Left-sided hemichorea was irregular, rapid, ran-
dom, unpredictable and of high amplitude (Supplemental
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Fig. 1 A.Fluid attenuated inversion recovery sequence showed an old lesion in the left frontal lobe 9 days before admission. B and C. Diffusion
weighted imagines demonstrated acute left frontal lobe infarction without basal ganglia region involvement after admission. D. CT angiography
revealed stenosis in both anterior cerebral arteries (arrows). E and F. CT perfusion revealed delayed perfusion in the left frontal cortex, as shown in
the time-to-peak (TTP) with normal perfusion of deep structures. G, H and I. 18FDG PET-CT showed hypometabolism in the left frontal lobe and

hypermetabolism in the right central sulcus and basal ganglia region

material. Video). Her face and tongue were not affected.
No myoclonus or facial dystonia were observed. Right
biceps reflex was 3+ and knee jerk was 2+. Muscle
strength of right limbs was graded at least 4/5. Reflexes
in her left extremities could not be evaluated due to
hemichorea. Muscle strength of left limbs was graded
at least 3/5. Babinski signs were present bilaterally. Sen-
sory, cerebellar functions, and gait were unable to be
evaluated. Laboratory tests which included blood glu-
cose, liver function, renal function, thyroid hormones,
parathyroid hormone, electrolytes, ammonia, cerulo-
plasmin, tumor markers (including CEA, NSE, CA125,
CA199, etc.), anti-streptolysin-O antibody, anti-cardi-
olipin antibodies, anti-nucleus antibodies, anti dsDNA
antibodies, antibodies to HIV and syphilis were negative

or in normal range. Lumbar puncture revealed open-
ing pressure of 220 mmH,O. Cerebrospinal fluid (CSF)
was acellular with slightly elevated protein level. Malig-
nant cells were not found in CSE. Commercially available
paraneoplastic antibody panel (anti Hu, Yo, Ri, GAD65,
Ma2, CV2, Amphiphysin, Tr, ANNA-3, PCA) and auto-
immune encephalitis antibody panel (anti NMDAR,
AMPA1, AMPA2, LGI1, CASPRA2, GABADb, DPPX,
IgLON5, mGIluR5, MOG) were negative. Lung CT
showed no sign of tumor relapse. Paraneoplastic syn-
drome was initially suspected, but a repeat brain MRI
revealed acute infarction in the left frontal lobe, indicat-
ing problem in the left anterior cerebral artery (Fig. 1B,
C). No abnormalities were detected in the basal ganglia
on T1-weighted images, CTA revealed 90% stenosis of



Wei and Zhang BMC Neurol (2021) 21:420

both anterior cerebral arteries (Fig. 1D). CT perfusion
revealed decreased cerebral blood flow (CBV) in the left
frontoparietal lobe but not in the bilateral basal ganglia
regions (Fig. 1E, F). Total body 18FDG PET-CT showed
no sign of cancer relapse but hypometabolism in the
left frontal lobe and hypermetabolism in the right basal
ganglia region and central sulcus (Fig. 1G-I). Electroen-
cephalogram demonstrated diffuse 8 waves, prominent in
the left side. The patient was diagnosed with post-stroke
hemichorea-hemiballismus and was given risperidone
1mg QD along with aspirin 100mg QD and atorvastatin
20mg QN. Hemichorea soon alleviated and disappeared
1 week later. Neurological examination found muscle
strength was 5/5 in all extremities.

Discussion

Hemichorea is a rare symptom of acute ischemic
stroke. Chung SJ, et al. reported the incidence of post-
stroke hemichorea was 0.54% [1]. In our case, sustained
hemichorea was preceded by paroxysmal hemichorea.
We assume this was possibly limb shaking TIA which
takes the form of paroxysmal involuntary hyperkinetic
movement. Limb-shaking TIA presenting as hemicho-
rea-hemiballismus have been described [8]. Most post-
stroke hemichorea is related to lesions in the basal
ganglia region, especially the STN or lentiform nucleus.
However, cases of hemichorea caused by cortical infarc-
tion have been occasionally reported [1-4]. The mecha-
nism by which cortical lesions result in hemichorea is not
well understood. One hypothesis is that hypoperfusion of
the basal ganglia without evident lesions on MRI may be
the underlying cause, but several studies proved cortical
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infarction alone was adequate to cause hemichorea [3, 9].
In our case, CT perfusion did not detect hypoperfusion
in basal ganglia regions, either. The other hypothesis is
disturbance in the hyperdirect way may cause hemicho-
rea [3]. In this pathway, the STN (excitatory) is directly
activated by cortical inputs, enhancing the inhibitory
activity of the globus pallidus internal (Fig. 2A) [10]. So,
decreased cortical signal output due to cortical infarction
may induce choreatic movements (Fig. 2B).

Up to our knowledge, very few post-stroke cases with
ipsilateral hemichorea have been reported in the lit-
erature and these cases are not impeccable. Two cases
described by Borgohain R, et al. [6] and Kannepalli NR,
et al. [7] presented with contralateral hemiplegia besides
ipsilateral hemiballismus. Biballism was possible since
contralateral hemiplegia may mask the contralateral bal-
listic movements [6, 7]. Radiological tools before appear-
ance of MRI might miss small lesions in early cases [5, 6].
On the contrary, our patient had no contralateral hemi-
plegia and MRI can rule out small brain lesions, thus,
we assume ipsilateral hemichorea is possible. Inatomi
Y proposed 3 types of possible pathomechanisms
which may explain ipsilateral hemiparesis: 1) absence
of crossed corticospinal tracts (CST) (type I), 2) dam-
age of the uncrossed CST (type II), 3) recent damage of
the ipsilateral uncrossed CST with previous injury in the
contralateral crossed CST (type Ila) [11]. In our case, a
mechanism similar to type Ila injury is likely since the
patient had a history of right frontal lobe biopsy and radi-
otherapy 8years ago. Damage of the right crossed CST
might activate left uncrossed CST. When the left hyper-
direct pathway was impaired due to recent left frontal
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Fig. 2 The subthalamic nucleus (excitatory) is directly activated by cortical inputs, enhancing the inhibitory activity of the globus pallidus internal.
This leads to increased inhibition of the thalamus, and then decreased motor response. B. When the cortex is impaired, the inhibition of thalamus
decreases, and then motor response increases. The picture was drawn by Mr. Wende Zhang
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lobe infarction, disinhibition of left primary motor cortex
gave rise to left-sided hemichorea through left uncrossed
CST. Other possible mechanisms include lesions that
affected the secondary motor area which bilaterally
innervate the face and limbs [12], cortical reorganization
within the motor areas of the unaffected hemisphere [13]
or involvement of ipsilateral fibers with double decussa-
tion [12].

In the present case, 18FDG PET-CT showed hypome-
tabolism in the left frontal lobe which obviously resulted
from cortical infarction, while hypermetabolism in the
right basal ganglia region and cortex might not reflect
blood flow changes since CT perfusion was normal in
these areas. Basal ganglia hypermetabolism has been
found in patients with reversible etiologies of chorea,
such as hyperthyroidism, polycythemia vera, or Syden-
ham’s chorea [14]. Instead of the manifestation of the
cause of the chorea itself, it may reflect compensatory
changes that intend to inhibit chorea [14]. In our case,
chorea responded to risperidone, but first-line agents for
symptomatic treatment of Huntington disease-associated
chorea and chorea of any cause are inhibitors of presyn-
aptic vesicular monoamine transporter type 2 that cause
striatal dopamine depletion [15].In conclusion, we report
a peculiar case of hemichorea after ipsilateral frontal cor-
tex infarction. We assume both previous contralateral
brain injury and recent impairment of ipsilateral basal
ganglia circuit contributed to the strange manifestation.
However, the underlying mechanism still needs to be elu-
cidated. More investigations such as functional MRI, dif-
fusion tensor image and motion evoked potentials which
are not available in our hospital are recommended in this
situation.
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