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Dear Editor,

Hemichorea is a rare condition presenting involuntary 
hyperkinetic movement on the unilateral side and is pri-
marily caused by structural damage in the basal ganglia 
or subthalamic nucleus. Some cases of hemichorea have 
been caused by cortical or thalamic lesions [1]. Though the 
structural damage is induced mainly by a vascular lesion, 
hemichorea can develop from other causes including infec-
tion, inflammation, and metabolic disease. As many peo-
ple have received vaccines against coronavirus disease 
2019 (COVID-19), various adverse effects (AE) have been 
reported. The Pfizer-BioNTech COVID-19 vaccine, a mes-
senger RNA (mRNA) vector vaccine, is the only vaccine 
approved by the U.S. Food and Drug Administration (FDA) 
and has fewer AEs than vaccines with other platform tech-
nologies [2]. However, inflammatory diseases including 
myocarditis, pancreatitis, and lymphadenopathy and vari-
ous symptoms have been reported after administration of 
the Pfizer-BioNTech vaccine [3]. We present a patient who 
developed hemichorea after administration of the Pfizer-
BioNTech vaccine.

An 83-year-old male was referred for neurologic evalua-
tion due to involuntary hyperkinetic movement of his right 
arm and leg for 1 month. It was slow, irregular, and purpose-
less movement and had occurred within 1 day after adminis-
tration of the second dose of the Pfizer-BioNTech COVID-
19 vaccine (supplementary video). He had developed no AE 
after the first dose of the vaccine at 3 weeks prior to the 
second. His cranial nerve functions, motor power, sensory 
and cerebellar functions were unremarkable. He denied other 
symptoms including fever, headache, and myalgia and had 

neither DM nor history of stroke, although he did take some 
medicines for hypertension and benign prostate hyperpla-
sia. Brain magnetic resonance imaging (MRI) performed 
one and half months later from the onset of the symptom 
showed normal findings except mild stenosis of the middle 
cerebral and basilar arteries (Fig. 1A). Brain SPECT dem-
onstrated the perfusion pattern asymmetrically decreased in 
left thalamus (Fig. 1B). Laboratory tests for anti-streptoly-
sin-O, serum cooper, serum ceruloplasmin, vitamin B12, 
folate, anti-nuclear antibody, anti-phospholipid antibody, 
C3 and C4 complements, and RA factor were normal, as 
were HbA1C (5.6%), D-dimer (0.61 mg/L), and prothrombin 
time INR (1,04). Electroencephalography showed symmetric 
brain activity without abnormal activity. We started halop-
eridol 0.75 mg two times a day, and his symptom was mostly 
relieved at two weeks of follow up.

The Pfizer-BioNTech COVID-19 vaccine can impart 
immunity against severe acute respiratory syndrome coro-
navirus 2 (SARS-CoV-2) using an mRNA vector to deliver 
the genetic code of the antigen to a host. AEs of the Pfizer-
BioNTech COVID-19 vaccine have been reported less fre-
quently and at less severe levels than in vaccines with 
other technical platforms [2]. Most AEs with the Pfizer-
BioNTech COVID-19 vaccine are simple local reactions 
and systemic reactions including fever, myalgia, and head-
ache. Serious AEs, such as myocarditis, lymphadenopa-
thy, and anaphylaxis, have been reported in rare cases. 
Neurological AEs that developed after administration of 
the Pfizer-BioNTech COVID-19 vaccine were tingling, 
numbness, limb weakness, vertigo, seizure, and loss of 
consciousness. Bell’s palsy and Guillain–Barre syndrome 
were reported in some cases [3, 4]. Brain structural dam-
age has been rarely reported after the Pfizer-BioNTech 
COVID-19 vaccine. Although further studies are in pro-
cess to understand the mechanism of AE in the Pfizer-
BioNTech COVID-19 vaccine, it is supposed that inflam-
mation or infection in multiple organs including those 
of the nervous system could occur after the vaccination. 
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Headache and severe AEs have been reported with myo-
carditis and anaphylaxis.

The pathophysiology of hemichorea in this case is 
unclear. Acute onset of the hyperkinetic movement on 
the unilateral side supposes that it is caused by structural 
damage in the brain. Brain SPECT revealed contralat-
eral thalamic hypoperfusion, which can be concerned 
with hemichorea. Although no structural damage was 
found on brain MRI, a small lesion can be concealed 
between slices 4-mm thick. In addition, metabolic dis-
turbances induced by the Pfizer-BioNTech COVID-19 
vaccine could affect the thalamus, which contains the 
regulatory pathway for movement. Thalamic dysfunction 
can disrupt important connections for the coordination 
of movement and develop aberrant pathway which can 
evoke abnormal involuntary movements. In ChAdOx1 
adeno-virus vector vaccine, sudden increasing serum 
glucose level following vaccination has been reported in 
some cases [5]. In addition, other systemic illness may 
induce embolism, which can cause thalamic dysfunction 
or hypoperfusion.

To the best of our knowledge, this is a first report 
of hemichorea following administration of the Pfizer-
BioNTech COVID-19 vaccine. Although brain MRI, 
electroencephalography, and laboratory test showed no 
causative abnormality in this report, functional distur-
bance was found in contralateral thalamus using SPECT. 
His symptom was a typical aspect of hemichorea and 
developed suddenly in temporal association with the 

vaccination. Therefore, it is supposed that the Pfizer-
BioNTech COVID-19 vaccine can be cause of hemicho-
rea by an interruption in the unilateral thalamic function. 
Due to the possibility that other factors could affect the 
development of hemichorea in this case, we planned 
to evaluate for follow up. Further studies and more 
reports like ours are needed to expand the knowledge of 
hemichorea and COVID-19 vaccines.
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