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FDG PET Brain Imaging in Neuropsychiatric Systemic Lupus
Erythematosis With Choreic Symptoms
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Abstract: Chorea is a rare manifestation of neuropsychiatric systemic lupus
erythematosus, and is probably caused by immune-mediated hypofunction of
the contralateral striatum. Conventional imaging with brain computed to-
mography or magnetic resonance imaging often fails to show any structural
lesions. We report a case of systemic lupus erythematosus-associated chorea
in which brain F-18 flourodeoxyglucose positron emission tomography
imaging showed disturbances in striatal metabolism in the absence of
structural damage on magnetic resonance imaging. A follow-up positron
emission tomography scan showed normalization of striatal metabolism,
which was correlated with clinical remission.
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FIGURE 1. The patient, a 36-year-old white woman with sys-
temic lupus erythematosus (SLE), developed involuntary move-
ments in her right-sided extremities over a period of 3 months
subsequently diagnosed clinically as hemichorea. Initial positron
emission tomography (PET) images were acquired 40 minutes
after intravenous injection of 233 MBq (6.3 mCi) F-18 flourode-
oxyglucose (FDG) on a GE Advance scanner. Follow-up PET
images 5 months later were acquired with an identical pro-
tocol and 191 MBq (5.2 mCi) F-18 FDG. T2-weighted brain
MRI with angio sequence was performed 3 days before the
first PET scan and coregistered with the PET scans.

(A) Left column: pretreatment axial MR images
showed no structural abnormalities in the basal ganglia or
occipital cortex. A small lesion in the right parietal lobe
(green arrow) consistent with a previous infarct was deemed
irrelevant for the clinical symptoms. Middle column: Axial
sections at the level of the basal ganglia (top) and coronal
sections through the head of the caudate and anterior puta-
men (bottom). FDG PET images showed increased FDG
activity in the left putamen and the right caudate nucleus
(white arrows) before treatment. The patient was treated
with cyclophosphamide and oral anticoagulants upon which
the choreic symptoms remitted. Right column: A follow-up
FDG PET brain examination 5 months later showed normaliza-
tion of the metabolism in the basal ganglia. The axial MR and
PET sections of the top row are coregistered.

(B) In addition to visual analysis, quantitative 3-dimen-
sional stereotactic surface projection analysis (Neurostat) was
employed.1 Left column: Pretreatment. Right column: Post-
treatment. The MR surface projections in the top rows (MRI)
are presented for anatomic reference in a standard stereotactic
space and do not belong to the patient. Images were nor-
malized to global brain activity, using a database of normal
subjects, and scaled to Z-values from �4.0 (cold color scale)
to 4.0 (hot color scale).1 Upper panels show projections of Z-
values onto the right and left lateral hemispheric surfaces, re-
spectively. Lower panels show projections of the right and
left mesial hemispheric surfaces, respectively. Although this
supplementary analysis is primarily designed for identifica-
tion of cortical abnormalities, the presence of significant hy-
permetabolism in the left putamen and the right caudate
nucleus could be discerned, as well as bilateral slight occipi-
tal and thalamic hypometabolism. All changes remitted at
follow-up.

Chorea in SLE is a rare manifestation of neuropsychiat-
ric SLE (NPSLE).2 Studies have found changes in cortical ce-
rebral metabolism and/or blood-flow in patients with NPSLE,
whereas NPSLE specifically with choreiform symptoms has
been correlated with changes in the metabolism or perfu-
sion in the contralateral striatum.3–8 Choreic syndromes are
because of an imbalance in the inhibitory and excitatory
basal ganglia-thalamocortical pathways, with a resulting dis-
inhibition of the corticospinal motor pathways.9 The patho-
genesis of chorea in SLE and primary antiphospholipid syn-
drome is undetermined. Hypotheses include vascular
compromise (hypercoagulability, vasculitis, microinfarctions)
and an immunologic attack on striatal tissues (antibodies,
complement, cytotoxicity, blood-brain barrier leakage). In
the present case, the increased FDG-uptake in the striatal
nuclei may represent inflammatory activity and, conse-
quently, decreased inhibitory activity in the contralateral stri-
atum. The abnormal FDG uptake in the ipsilateral caudate
nucleus, which is connected primarily to the right frontal
cortex, may have been clinically silent or may have been
causing more subtle cognitive or behavioral impairments.

This case demonstrates the clinical value of FDG PET
brain imaging in neuropsychiatric SLE in the absence of rele-
vant structural lesions on MRI. Stereotactic surface projection
analysis provides a standardized quantitative measure of
changes in gray matter metabolism.
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