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Background: Chorea is recognized as one of the neurologic mani-
festations of systemic lupus erythematosus (SLE). Most reports show an
association between chorea and antiphospholipid (aPL) antibodies in SLE
patients.
Objectives: The objective of this study was to describe the association
of aPL antibodies with lupus chorea and its possible role in the patho-
genesis of chorea.
Methods: We made a retrospective review of all cases of lupus chorea
between 1989 and 2007 in a tertiary care center in Mexico City.
Results: We found 7 episodes of chorea in 5 patients with SLE. In
2 patients (3 episodes), chorea was associated with cerebral ischemia;
one of these cases had positive anticardiolipin (aCL) immunoglobulin G
(IgG) antibodies, whereas the other was diagnosed as having vascular
lipohyalinosis as the probable cause of cerebral ischemia. In 3 patients
(4 episodes), an immune-mediated mechanism was suspected; these cases
had negative aPL at the onset of chorea, but IgM aCL antibodies became
positive later.
Conclusions: In most episodes, chorea seems to be immunologically
mediated and was associated with a later appearance of IgM aCL anti-
bodies. Chorea in patients with lupus may also be caused by cerebral
ischemia, and in some cases, it may be associatedwith IgG aCL antibodies.

Key Words: chorea, basal ganglia, movement disorders, systemic lupus
erythematosus, antiphospholipid syndrome, anticardiolipin antibodies,
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BACKGROUND
Movement disorders are rare in systemic lupus erythema-

tosus (SLE), yet many kinds of them have been described in the
literature, including parkinsonism, dystonia, tics, and tremor1;
however chorea is the most commonly reported, with a frequency
between 1% and 4%.2

Chorea in SLE has been traditionally associated with anti-
phospholipid (aPL) antibodies and/or secondary aPL syndrome
(APS). The serologic profile of aPL antibodies in this kind of
patient varies; most reports indicate that immunoglobulin G (IgG)
anticardiolipin (aCL) is themain antibody related to lupus chorea2,3;
other authors have emphasized the importance of lupus antico-
agulant in these patients.4 The aim of the present study was to
describe the association of aPL antibodies with lupus chorea and
its possible role in the pathogenesis of this manifestation.

METHODS
A retrospective review of all patients diagnosed with SLE

was conducted in a single institution in Mexico City, between
1989 and 2007. We used an international standard codification

to identify all patients with chorea and SLE within the study
period. Possible cases before 1989 were excluded, because charts
were frequently incomplete and patients were not tested for aPL
antibodies. The study protocol was approved by the local ethics
committee.

All patients fulfilled the diagnostic criteria of the American
College of Rheumatology (ACR) for SLE,5 although 2 of them
were not identified with 4 or more ACR criteria at the onset of
chorea, and thus at that time, they were called as ‘‘probable’’ SLE.

The diagnosis of chorea was conducted on clinical grounds
by a team of rheumatologists, psychiatrists, and neurologists with
experience in neuropsychiatric SLE and based on the ACR criteria
for neuropsychiatric SLE.6

The presence of aCL antibodies IgG and IgM was deter-
mined in all patients by enzyme-linked immunosorbent assay
using cardiolipin as antigen (Sigma Chemicals, St Louis, Missouri)
(reference ranges, IgG: 0Y20 GPL [IgG phospholipid units]; and
IgM 0Y10 MPL [IgM phospholipid units]). Lupus anticoagulant
was tested only in cases of prolonged activated partial throm-
boplastin time. The APS was defined according to established
clinical and laboratory criteria.7

RESULTS
We report 7 episodes of chorea in 5 SLE patients; the mean

age at the onset of chorea was 27.8 years (range, 19Y38 years).
Table 1 resumes the clinical, serologic, imaging, and treatment
characteristics of the 7 episodes. Two patients had 2 episodes:
cases 1 and 3. None of the patients had a recent history of oral
contraceptives consumption. Patient 4 was noted to be pregnant
at the onset of chorea.

In cases 2, 3, and 4, chorea was the first manifestation of
SLE. In case 1, chorea appeared 3 months after the onset of
the mucocutaneous manifestations of lupus. In case 5, chorea
appeared 19 years after the SLE onset, complicated with lupus
nephritis and difficult-to-control hypertension. Except for case
5, all patients had nonneurologic manifestations of SLE during
the chorea (Table 1).

Cases 2 and 4 did not accomplish 4 or more criteria for SLE
at the chorea onset; thus, a ‘‘probable’’ lupus disease was diag-
nosed at that time; however, both cases were confirmed as SLE
according to the ACR criteria in the next 2 to 4 months.

In case 1, aPL antibodies were not determined during the
first episode; during the second episode, this patient tested nega-
tive for aCL IgG and IgM; however, the aCL IgG became mildly
positive 6 months after the second episode (16 GPL) and tested
positive thereafter.

Cases 2, 3, and 4 tested negative during the episodes of
chorea; nonetheless, they tested positive for IgM aCL antibodies
3 to 5 months after the chorea onset and persisted positive
thereafter with negative IgG aCL. In case 5, aPL antibodies were
negative before, during, and after the chorea episode. Only case
2 tested positive for lupus anticoagulant, and only case 1 accom-
plished the criteria for secondary APS. No patient had any clinical
thrombotic event before the chorea episode.

Four of our 5 cases had another neurologic manifestation
during the chorea episode. Case 1 had a transient ischemic attack
during the first episode, manifested with aphasia, and right-side
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hemiparesis that recovered within 12 hours; a magnetic reso-
nance imaging (MRI) scan at that time did not show abnormali-
ties. Three months later, during the second episode of chorea, she
had a silent ischemic stroke affecting the territory of the right
posterior cerebral artery, demonstrated with MRI. Five months
after the onset of the second chorea episode, the patient had a
right parietal stroke manifested by left-side hemiparesis and hemi-
sensory deficit; an echocardiogram and carotid ultrasound ruled
out intracavitary thrombus and carotid plaques, respectively.

In case 2, psychosis accompanied the first episode of
chorea; the patient also had generalized tonic-clonic seizures
lasting 2 minutes; a lumbar puncture carried out 3 days after
the onset of these manifestations revealed mild pleocytosis
(leukocytes: 25/KL), with normal glucose, proteins, and opening
pressure; the cerebrospinal fluid (CSF) cultures were negative.

In case 3, the patient had clear psychiatric manifestations
with aggressiveness, emotional liability, easy crying, and echo-
lalia; these symptoms lasted 4 months and had a slow resolution.
During the second episode of chorea, the patient showed a cere-
bellar syndrome with incoordination, dysarthria, and dysmetria,
along with the reappearance of some psychiatric manifestations
including echolalia. A lumbar puncture revealed an increased pro-
tein content in the CSF (73 mg/dL), with normal glucose, opening
pressure, and no leukocytes.

In case 4, the patient had a generalized tonic-clonic status
epilepticus that lasted approximately 10 hours; 3 days later, bi-
lateral chorea was observed. In case 5, chorea was the only neu-
rologic manifestation; however, a stroke on the left basal ganglia
was suspected with a computed tomography scan and confirmed
through MRI (Fig. 1).

Despite the relatively long duration of chorea in some
patients, cases 1, 3 (both episodes), and 5 showed a significant
improvement within 10 days with low doses of dopamine an-
tagonists, and none developed tardive dyskinesias. Case 2 was
treated with valproic acid and had a complete resolution of the
chorea within 5 weeks. In case 4, haloperidol was not given be-
cause of possible risks to the fetus; this case had a slow resolution

of the chorea in 12 months. Cases 1 (episode 1), 2, 3 (episode 2),
and 4 were also treated with moderate to high doses of cortico-
steroids, mainly because of systemic lupus activity. Cases 1 and 3
were treated with monthly pulses of cyclophosphamide because
of comorbid proliferative nephritis. Cases 2 and 4 were also
treated with valproic acid because of generalized epileptic sei-
zures. A significant improvement in the nonneurologic manifes-
tations was reported in all cases within the next 4 weeks.

DISCUSSION
An evidence of the role played by aPL antibodies in lupus

chorea is mainly related to a temporal association on clinical
grounds.2 Studies in animal models have shown that aPL can
depolarize synaptoneurosomes8; furthermore, contralateral stri-
atal hypermetabolism has been demonstrated in a patient with
primary APS and alternating hemichorea9; these studies support
the concept of a direct activation of the basal ganglia circuits
mediated by aPL. In cases 2, 3, and 4, we suspect an immune-
mediated disorder. Nevertheless, it is difficult to assume a caus-
ative role of aPL antibodies in these patients as they tested
negative at the time of chorea presentation. The IgM antibodies
can reach the central nervous system (CNS) only if a previous
disruption of the blood-brain barrier (BBB) exists. These anti-
bodies can simply represent an epiphenomenon and/or an immu-
nologic response to tissue destruction. Cases of chorea with
positive aCL IgM and negative IgG have been described, although
not commonly.3

Another potential pathogenic mechanism for lupus chorea
is ischemia affecting the basal ganglia or the tracts connecting
the basal ganglia, thalamus, and cerebral cortex. Some of these
ischemic events might be related to thrombosis mediated by IgG
aCL antibodies2; this is the mechanism for chorea that we pro-
pose for case 1. In case 5, right hemichorea was associated with
a small infarct in the left lenticular nucleus (Fig. 1). Lipohyalinosis
in lenticulostriate arteries, secondary to chronic hypertension, was
assumed to be the cause. Cerebral ischemia as the pathogenic
mechanism of chorea is considered infrequent in SLE patients.10

In our study, other neuropsychiatric manifestations such
as seizures, stroke, and psychosis were noted. These symptoms
could be related to the multiple effects of pathogenic antibodies
in the CNS involving cortical and subcortical structures. It seems
plausible that these patients had a vulnerable BBB, leading to
passage of antibodies to the CNS. It is notable that some of the
neurologic manifestations accompanying chorea and observed
in our patients may disrupt the BBB, including seizures, aseptic
meningitis, and stroke.

Case 3 also showed signs of cerebellar involvement. A
pathologic study carried out in a patient with chorea and APS
showed a remarkable decrease in Purkinje cells and neurons of
the basal ganglia.11 Interestingly, a relationship between chorea
and cerebellar syndrome might exist in patients with SLE, as
both conditions have been associated to direct damage by aPL,
antineuronal, and/or Purkinje-cell antibodies.11,12

Psychiatric disturbance as in cases 2 and 3 could be par-
tially explained by immunologic damage into the limbic and
associative circuits that interconnect the frontal cortex with the
basal ganglia.13

CONCLUSIONS
Chorea in patients with lupus may result from an

immunologic-mediated mechanism or ischemia. In the first case,
disruption of the BBB may have an important role, facilitating the
entrance of antibodies to the CNS. The aPL antibodies, although
frequently reported in these cases, have not yet proved a direct

FIGURE 1. Case 5. A 38-year-old woman with a long history
of SLE. T2-weighted MRI shows a lacunar infarct (arrowhead) on
the left lenticular nucleus; a temporal-associated right hemichorea
was seen in this case. Small lesions on the right basal ganglia of
possible ischemic origin are observed (arrows).
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pathogenic role and other antibodies reacting with the glutamate
receptor N-methyl-D-aspartate as the antiYdouble-stranded DNA
antibodies14 could be implicated in the neurologic manifestations.
Ischemia as the mechanism of chorea in lupus seems to be less
frequent.10 It could be mediated by IgG aPL antibodies and
strategic infarcts disrupting the corticalYbasal gangliaYthalamusY
cortical circuit, or it could be the result of vascular damage sec-
ondary to a long-term SLE evolution with associated vascular
risk factors.
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