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Case Report
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INTRODUCTION

Chorea is defined as a hyperkinetic movement disorder, characterized by involuntary, brief, 
random, and irregular muscle contractions.[3] Brain tumors presenting with chorea are rare,[2] 

and to the best of our knowledge, there has only been one case of chorea with a meningioma 
reported to date.[10] Herein, we report the clinical course and discuss the mechanism underlying 
this phenomenon.

CASE PRESENTATION

Our patient was a 45-year-old woman who experienced twitching of the left lip, anarthria, and 
abnormal movements involving the distal part of her left limb 2 years previously. A diagnosis of 
chorea was made after consultation with the department of neurology, and the symptoms failed 
to improve despite administration of clonazepam. A small meningioma arising from the right 
sphenoid ridge was discovered. The meningioma enlarged over time [Figures  1a-c], alongside 
worsening symptoms [Video 1]. She was referred to our department for surgical treatment of 
the tumor. However, she tested positive for anticardiolipin antibody and lupus anticoagulant 
preoperatively. She was diagnosed with anti-phospholipid syndrome (APS); however, the D-dimer 
level (0.8 µg/mL) and platelet count (169,000 /µL) were normal. The coagulation disorder did 
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not require treatment, and it was considered safe to proceed 
with neurosurgery. The tumor was resected without any 
complications; a small amount of tumor was left on the 
dura around the superior orbital fissure. The postoperative 
magnetic resonance imaging (MRI) demonstrated complete 
resolution of the mass effect on the brain [Figures  1d and 
e]. Her symptoms gradually improved, and she was able to 
return to work 7 months after the surgery [Video 2]. Her 
Unified Dyskinesia Rating Scale score also improved from 
56/104 to 18/104. N-isopropyl-p-[123I]-iodoamphetamine 
single-photon emission computed tomography (123I-IMP 
SPECT) performed before the surgery demonstrated a 
decrease in the regional cerebral blood flow (CBF) of the 
right ventral midbrain, right thalamus, and frontotemporal 
lobe cortex. 123I-IMP SPECT performed 5  months after the 
surgery revealed a slight improvement in the regional CBF 
[Figure 2].

DISCUSSION

Hemichorea generally occurs as a complication of a vascular 
malformation, basal ganglia tumor, stroke, metastasis, or 
metabolic disorders.[2] None of these were present in our 
patient, who only had a sphenoid ridge meningioma and 

APS. Only one case of chorea with a meningioma has been 
reported to date; however, the postoperative clinical course 
was not described.[10] Interestingly, 1.3% of patients with APS 
have choreiform symptoms.[4]

We believe that the meningioma caused hemichorea in 
our patient for the following reasons. First, the laterality of 
hemichorea corresponded to the tumor location. Second, 
the hemichorea worsened when the meningioma increased 
in size, and subsided after surgery, while the APS worsened 
throughout this period. Third, after tumor resection, the 
reduced CBF in the midbrain and thalamus normalized.

Movement disorders are rare clinical features of brain 
tumors.[2] Movement disorders in astrocytomas[9] and 
metastatic brain tumors[6] of the basal ganglia and thalamus 
were reported. It seems that such areas, when damaged, may 
be more likely to produce movement disorders than others. 
However, Chorobski reported some cases that movement 
disorders occurred with the lesions involved only the 
cortical area.[5] Two possible underlying mechanisms are 
known. First, movement disorders could be a direct result 
of basal ganglia pathway compression by the tumor and/
or the resulting edema. Second, the symptoms could arise 
due to impaired vascular flow to the basal nuclei.[11] The 

Figure 1: Preoperative T2-weighted magnetic resonance imaging (MRI) performed at the age of 43 (a), 44 (b), and 45 years (c) shows an 
enlarging mass lesion in the right middle cranial fossa. (d) Preoperative postcontrast T1-weighted MRI. (e) Postoperative postcontrast 
T1-weighted MRI.
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meningioma in our patient occurred in the right sphenoid 
ridge. Therefore, it was difficult for the tumor or resulting 
edema to have directly compressed the basal ganglia 
pathway. Furthermore, the tumor was supplied by the 
artery of foramen rotundum, middle meningeal artery, and 
inferolateral trunk of the internal carotid artery. It would be 
difficult for such a plethoric tumor to impair vascular flow 
to the basal nuclei. However, the regional CBF to the right 
ventral midbrain and right thalamus decreased in our patient 
and improved after the resection of the tumor. Urasaki et al. 
described a case of paroxysmal kinesigenic choreoathetosis 
associated with a frontotemporal arachnoid cyst.[12] The 
authors of that report suggested that the arachnoid cyst 
might affect the ipsilateral cortico-subcortical connections. 
Any disturbance in the cortical control of the striatum and 
its thalamic connection could induce paroxysmal kinesigenic 
choreoathetosis. Furthermore, Hwang et al. investigated the 
pathological mechanisms of hemichorea or hemiballism 
secondary to cortical lesions.[7] They also suggested that 
cortical dysfunction might have an important role in the 
pathogenesis of cortical hemichorea or hemiballism, even 
without significant involvement of the basal ganglia and 
thalamus. Similar to these cases, localized brain lesions are 
known to cause neurological impairments in remote sites 
(a “remote effect”).[8] Iwasa et al. confirmed that reduced 
2-deoxy-2-[fluorine-18]-fluorodeoxyglucose uptake in the 

ipsilateral thalamus was observed in 21% of the patients 
with brain tumors, and a simultaneous reduction in 
cortical metabolism around the tumor was observed in 
70% of the patients.[8] The meningioma in our patient may 
have had a similar remote effect, which would explain our 
aforementioned 123I-IMP SPECT findings.

We used the Alexander and Crutcher model to determine 
the causal association of CBF change and hemichorea.[1] 

Hemichorea has been speculated to result from a disinhibition 
of the motor thalamus. This disinhibition is caused by a 
reduced excitatory output from the subthalamic nucleus 
to the pallido-thalamo-cortical motor loop.[3] In earlier 
reports, patients with hemichorea showed a significant CBF 
increase in the contralateral thalamus.[14] We did not observe 
this phenomenon in our patient. Vitek et al. suggested that 
alterations in the firing rate and the pattern of neuronal 
discharges in the basal ganglia provoke anomalous activities 
throughout the pallido-thalamo-cortical circuit.[13] Thus, an 
increase in CBF to the contralateral thalamus may not be 
necessary to induce hemichorea.

CONCLUSION

Herein, we report a rare case of hemichorea induced by a 
sphenoid ridge meningioma. The symptoms underwent 
remission after resection of the tumor. We believe that the 
growing meningioma had a remote effect, altering the firing 
pattern of the thalamocortical motor pathways and leading 
to the manifestation of hemichorea. APS can also cause 
hemichorea; however, the status of the APS in our patient did 
not correlate with her clinical course.
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Figure  2: N-isopropyl-p-[123I]-iodoamphetamine single-photon 
emission computed tomography (123I-IMP SPECT) performed 
before surgery (upper panels) demonstrates decreased regional 
cerebral blood flow to the right ventral midbrain, thalamus (arrows), 
and frontotemporal lobe cortex. SPECT performed 5 months after 
surgery (lower panels) reveals a slight improvement.
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