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Abstract Although central nervous system involvement
is an important manifestation of systemic lupus erythe-
matosus (SLE), chorea is a relatively uncommon com-
plication. A strong association between chorea and the
presence of antiphospholipid antibodies (aPLs) has been
reported in patients with SLE, lupus-like disease, or
primary antiphospholipid syndrome. We describe a
patient with lupus nephritis and cerebral infarction, who
subsequently developed recurrent hemichorea associated
with increased aPLs levels. A 7-year-old boy suffered
from lupus nephritis and a left middle cerebral artery
infarction associated with aPLs. He subsequently experi-
enced two episodes of right hemichorea associated with
increased aPLs levels without any evidence of further
neurological lesions by brain computed tomography or
magnetic resonance imaging. The previous left cerebral
artery infarction might have increased the susceptibility
of the left basal ganglia to the effects of aPLs that
contributed to the development of the right hemichorea in
this patient.
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Introduction

Although central nervous system involvement is a well-
recognized and important manifestation of systemic lupus

erythematosus (SLE), chorea is a relatively uncommon
complication [1]. A strong association of chorea with
antiphospholipid antibodies (aPLs) has been reported in
patients with SLE, lupus-like disease, or primary an-
tiphospholipid syndrome (APS) [2, 3]. Although vascular
lesions and immune-mediated mechanisms have been
proposed to be of pathophysiological relevance in some
studies [4], the precise pathogenic roles of aPLs in the
development of chorea in patients with SLE remain
unclear. In this report, we present a patient with lupus
nephritis and cerebral infarction, who subsequently
developed recurrent hemichorea associated with increased
aPLs levels.

Case report

A 7-year-old boy was admitted to our hospital because of sudden-
onset right hemiplegia and aphasia. He had been suffering from
facial erythema and knee joint pain for 2 months prior to admission.
Physical examination revealed a butterfly rash, generalized edema
together with bilateral swelling and pain of the knee joints. He was
febrile at 38.0�C and normotensive at 117/50 mmHg with a pulse
rate of 68/min. Neurological examination revealed a right hemi-
plegia, right hypesthesia, and aphasia.

Laboratory studies revealed a pancytopenia (red blood cell
count 339�104/ml, hemoglobin 8.8 g/dl, hematocrit 26.5%, white
blood cell count 3,100/ml, and platelet count 7.1�104/ml), hypopro-
teinemia (serum total protein 4.4 g/dl and serum albumin 2.0 g/dl),
hypocomplementemia [C3 25 mg/dl (normal >64), C4 3 mg/dl
(normal >14), and CH50 <12.5 CH50U/ml (normal 30–40)], and an
increased erythrocyte sedimentation rate (48 mm/h). Serum titers of
liver enzymes, electrolytes, blood urea nitrogen, and creatinine
were within normal limits. Urinalysis indicated marked proteinuria
(4–10 g/day), hematuria, and various casts. Immunological studies
revealed a positive antinuclear antibody (1:1,280) and an elevated
anti-double-stranded DNA antibody level of 179 IU/ml (normal
<10). Anticardiolipin antibody (aCL) IgG and aCL IgM levels were
elevated at 2.0 (enzyme-linked immunosorbent assay, optical
density at 430 nm, normal <1.0) and 1.5 (normal <1.0) respectively.
Circulating immune complexes were elevated at 35.0 mg/ml (C1q
binding assay, normal <3.0). Anti-Sm antibody, anti-SS-A anti-
body, anti-SS-B antibody, anti-RNP antibody, and rheumatoid
factor were negative. Lupus anticoagulant (LA) was detected on the
basis of a prolonged activated partial thromboplastin time with a
positive mixing study and confirmatory testing with hexagonal
phase phospholipid being present. VDRL test was negative.
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Computed tomography (CT) of the brain revealed low-density
areas in the left frontal, temporal and parietal lobes. The T2-
weighted magnetic resonance image (MRI) of the brain revealed
high-intensity areas in the left frontal, temporal and parietal lobes
compatible with infarction as a result of occlusion of the left middle
cerebral artery (Fig. 1A). Single photon emission computed
tomography (SPECT) of the brain demonstrated decreased perfu-
sion of the left frontal, temporal and parietal cortical regions, as
well as the left basal ganglia (Fig. 1B).

A diagnosis of SLE was made from these clinical and laboratory
findings, with associated lupus nephritis, nephrotic syndrome, and
cerebral infarction. A renal biopsy demonstrated diffuse and global
mesangial proliferative glomerulonephritis with segmental spike
formation and tram track lesions (WHO class IV). The patient was
treated with daily intravenous methylprednisolone (20 mg/kg) for
3 days, followed by oral prednisolone (PSL) (1 mg/kg per day for
4 weeks, with gradual tapering thereafter), cyclophosphamide
(2 mg/kg per day, 8 weeks), and dipyridamole (5 mg/kg per day).
Six months later, he was antinuclear antibody negative with normal
urinalysis and serum complement levels. The aCL IgG and aCL
IgM titers had normalized (0.8 and 0.5, respectively) and LA
disappeared. He was discharged with no neurological sequelae and
the oral PSL dose was decreased gradually thereafter. The patient
has still continued to take dipyridamole to prevent the recurrence of
thrombotic events.

One year after the onset of SLE, he developed involuntary
movement of the right extremities. Neurological examination
revealed a right hemichorea. Laboratory studies demonstrated
elevated aCL IgG (2.3) and aCL IgM (1.8) titers, together with a
positive LA test. Serum concentrations of complement, antinuclear
antibody, and anti-double-stranded DNA antibody were normal, as
was urinalysis. Brain CT and MRI revealed no new lesions, whilst
brain SPECT demonstrated normal perfusion of the left basal
ganglia. He was diagnosed with SLE-related hemichorea. An
increase in PSL dose and oral mizoribine (3 mg/kg per day)
improved the hemichorea and resulted in a decrease in the aCL IgG
and aCL IgM levels. The oral PSL dose was gradually decreased
4 months later since the hemichorea had completely resolved and
the aCL IgG (0.6) and aCL IgM (0.5) levels had normalized.
However, aCL IgG and aCL IgM levels increased following the
reduction in the PSL dose. One year after the onset of hemichorea,
the right hemichorea recurred and was associated with elevated
aCL IgG (2.6) and aCL IgM (1.3) levels, as well as a positive LA
test. Serum concentrations of complement, antinuclear antibody,
and anti-double-stranded DNA antibody were normal, as was
urinalysis. Brain CT, MRI, and SPECT findings were unchanged.
An increased dose of PSL and mizoribine (5 mg/kg per day)

resulted in the resolution of the hemichorea as well as normaliza-
tion of aCL IgG and aCL IgM levels over a period of 3 months.
Thereafter, we determined the appropriate PSL dose for maintain-
ing normal aCL IgG and aCL IgM levels and the hemichorea has
not recurred.

Discussion

Chorea usually occurs early in the clinical course of SLE
and has a good prognosis [3]. Several reports have
indicated a strong relationship between chorea and aPLs
levels in patients with SLE, lupus-like disease, or APS [2,
3, 4, 5, 6, 7]. Asherson et al. [2] reported that 9 of 12
chorea patients with SLE or lupus-like disease had
elevated levels of aPLs. Pediatric case reports have also
described chorea patients with SLE or APS with elevated
aPLs levels at the onset of chorea [5, 6]. The observation
that our patient suffered from recurrent hemichorea only
when aPLs levels had significantly increased suggests that
aPLs directly contributed to the development of hemi-
chorea in our patient.

Although the precise pathogenic role of aPLs in the
development of chorea in patients with SLE, lupus-like
disease, or APS remains unclear, several mechanisms
have been postulated. These include transient or perma-
nent ischemic injury to the basal ganglia or to the
connecting tract serving basal ganglia, secondary to aPLs-
mediated vasculopathy caused by aPLs, and direct aPLs-
mediated damage to phospholipid-containing structures in
the basal ganglia [3, 5, 8]. Recently, Kent et al. [9]
demonstrated experimentally that monoclonal phosphati-
dylserine-reactive antibodies directly bound to intracel-
lular targets of myelin in rat brain, suggesting that aPLs
react directly with central nervous system tissue, with the
potential for significant pathological consequences.

Review of 50 chorea patients with SLE, lupus-like
disease, or APS indicates that 45% of patients had
hemichorea whilst 34% of patients presented recurrent

Fig. 1 A T2-weighted images
on brain magnetic resonance
imaging showing high intensity
in the cortical and subcortical
lesions of the left frontal and
temporal lobes. B Brain single
photon emission computed
tomography showing hypoper-
fusion of the left frontal and
temporal lobes as well as the
basal ganglia
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episodes of chorea [3]. Therefore, recurrent hemichorea,
such as in our patient, is not particularly uncommon in
SLE-related chorea. Most patients with hemichorea and
SLE, lupus-like disease, or APS exhibit normal brain CT/
MRI [3]. The precise reasons why hemichorea occurs in
the absence of brain CT/MRI lesions in these patients are
unknown. However, there is evidence of contralateral
striatal hypermetabolism using 18F-fluorodeoxyglucose
and positron emission tomography in an APS patient with
alternating hemichorea and normal brain MRI [10]. Our
patient developed recurrent right hemichorea associated
with increased aPLs levels 1 year after left middle
cerebral artery occlusion. Although brain CT and MRI
revealed no apparent changes in the left basal ganglia,
brain SPECT at the onset of cerebral infarction revealed
hypoperfusin of the left basal ganglia. Brain CT and MRI
performed at the onsets of hemichorea revealed no new
lesions. These findings suggest that previous left cerebral
artery infarct increased the susceptibility of the left basal
ganglia to the adverse effects of aPLs. The association of
recurrent right hemichorea with concomitant increases in
the levels of circulating aPLs suggests that aPLs played
an active role in the development of recurrent right
hemichorea in our patient.

Some studies have reported that carbamazepine is
highly effective in the treatment of rheumatic chorea [11].
However, because aPLs were produced by immune-
mediated mechanisms, immunosuppressive treatments
such as high-dose corticosteroids, cyclophosphamide,
and combinations of the two, or methotrexate have been
employed in most patients with aPLs-associated chorea
[12]. Since our patient had already been treated with
cyclophosphamide, we used mizoribine as an immuno-
suppressive drug, which reduced our patient’s aPLs titers
and resulted in the chorea subsiding. Mizoribine may be
an effective immunosuppressive agent for aPLs-associat-
ed chorea.
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