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Dear Sir,

Hemichorea-hemiballism (HC-HB) is
a hyperkinetic disorder that is character-
ized by continuous, nonpatterned, proxi-
mal, and involuntary movements on one
side of the body resulting from involve-
ment of the contralateral basal ganglia,
particularly the striatum. HC-HB may be
associated with a wide variety of diseases,
such as cerebrovascular, inflammatory,
and infectious diseases, drugs, metabolic
derangement, neurodegenerative disor-
ders, and tumors [1, 2]. Nonketotic hyper-
glycemia has occasionally been associated
with various neurological abnormalities,
including movement disorders [3]. Re-
cently, a few reports have described pa-
tients with nonketotic hyperglycemia
who presented with HC-HB [4-6]. The
HC-HB caused by nonketotic hyperglyce-
mia often abruptly recovered after hyper-
glycemia had been successfully con-
trolled, but in rare cases, it could be sus-
tained for a few years [7]. To the best of our
knowledge, the disappearance of sus-
tained hyperglycemia-induced HC-HB
following cerebrovascular disease has not
yet been documented. Therefore, we here-
in describe a patient who had complete
resolution of hyperglycemia-induced HC-
HB following a discrete contralateral stri-
atal infarction.

Case

A 70-year-old right-handed woman
with a history of noninsulin-dependent
diabetes suddenly developed involuntary
movements of the right arm and leg. At
that time, blood glucose levels were 500
mg/dl. The patient manifested continu-
ous, involuntary movements on the right
side of the body. Neurological examina-
tion showed severe HC-HB with superim-
posed dystonic posturing on the right side.
The movements could not be suppressed
voluntarily but ceased during sleep. Mus-
cle tone and the strength of the upper and
lower limbs were normal on both sides.
There was no evidence of sensory impair-
ment, and cranial nerves were normal. A
laboratory examination showed that the
glycosylated hemoglobin Alc level was
7.9%. Urine was negative for ketones, indi-
cating nonketotic hyperglycemia. Serum
levels of vasculitis factors, blood cell acan-
thocytosis, and the electroencephalogra-
phy were all normal. A brain magnetic res-
onance imaging (MRI) scan showed an ir-
regular area of high-signal intensity
involving the left caudate nucleus and pu-
tamen in a T1-weighted image (fig. 1). The
patient was diagnosed with nonketotic hy-
perglycemia-induced HC-HB, and risperi-

done (3 mg/day) was administered. Clini-
cal manifestations improved slightly, but
the HC-HB did not cease completely until
the last visit (about 5 months after devel-
opment of HC-HB). Six months after the
onset of HC-HB, the patient complained of
the abrupt onset of right hemiparesis. A
neurological examination showed the
presence of weakness in the right limbs
(MRC score 4 of 5) without other re-
markable neurologic deficits. A diffusion-
weighted image and a T2-weighted image
of the brain MRI revealed a discrete high-
signal intensity mainly involving the left
putamen (fig. 2). The patient had HC-HB
in her right arm and leg for 6 months, but
the HC-HB of the right side suddenly dis-
appeared following an acute basal ganglia
infarction. The patient was treated with an
antiplatelet agent for the acute cerebral in-
farction. The patient has showed no invol-
untary movements of the right limbs to
date.

Discussion

Nonketotic ~ hyperglycemia-induced
HC-HB associated with particular neuro-
radiological abnormalities has rarely been
reported in patients with diabetes mellitus,
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Fig. 1. Magnetic resonance imaging. T2-
weighted axial images (A) and diffusion-
weighted images (B) did not show abnor-
mal lesions, but the T1-weighted axial im-
age (C) showed an area of high-signal
intensity involving the left caudate nucleus
and putamen.

and it usually occurs in elderly women,
especially Asian women, with type-2 dia-
betes, suggesting a genetic influence or an
inadequate diabetes control system in un-
derdeveloped countries. The precise mech-
anism of HC-HB caused by nonketotic hy-
perglycemia is unknown, although pro-
posed mechanisms for the hyperintense
lesions seen in the basal ganglia include
postanoxic calcification, petechial hemor-
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rhage, ischemia, and hyperviscosity with
cytotoxic edema [2, 8]. Common interpre-
tation is based on disinhibition of the deep
structures, such as the striatum and thala-
mus, following lesion of the above-men-
tioned structures or interruption of their
neuronal dopaminergic circuits [9]. How-
ever, previous studies have suggested that
the pathophysiology of nonketotic hyper-
glycemia-induced HC-HB is related to met-
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abolic changes rather than vascular diseas-
es. In particular, a major theory has sug-
gested that decreased y-aminobutyric acid
(GABA) activity secondary to its metabo-
lism as an alternative energy substrate dur-
ing a nonketotic hyperglycemic crisis con-
tributes to basal ganglia dysfunction and
subsequent chorea. In contrast, GABA can
be resynthesized into ketotic hyperglyce-
mia, thus explaining the lack of an associa-
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Fig. 2. T2-weighted images (A), apparent
diffusion coefficient (B), and diffusion-
weighted images (C) of the brain MRI
showed acute cerebral infarction involv-
ing the left striatum.

tion between nonketotic hyperglycemia-
induced HC-HB and diabetic ketoacidosis
[10]. Wang et al. [11] suggested another
pathophysiology that chorea may be caused
by immunologic diseases, notably the anti-
phospholipid antibody syndrome, because
of an elevation in the IgG level and IgG in-
dex on CSF examination [11].

Most patients with nonketotic hyper-
glycemia-induced HC-HB followed a be-

Complete Disappearance of
Hemichorea-Hemiballism

nign course, with complete recovery of the
chorea in three quarters of the patients and
partial improvement in the remaining
quarter [12]. Therefore, most reported pa-
tients with chorea or ballism provoked by
an episode of nonketotic hyperglycemia
recovered from the abnormal involuntary
movements within days to a few weeks af-
ter normalization of their blood glucose
levels [7]. However, unlike previously re-
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ported cases, the present patient did not
show resolution of the HC-HB for 6
months until the evolution of left basal
ganglia ischemic infarction. Therefore, we
assume that, without the acute basal gan-
glia infarction, the HC-HB would never
have disappeared.

Although Le Pira et al. [13] described
similar cases, the previous report did not
involve the resolution of nonketotic hy-
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perglycemia-induced HC-HB but did in-
volve the disappearance of essential trem-
or after ischemic stroke. To the best of our
knowledge, this report is the first to de-
scribe a case with the disappearance of
HC-HB due to a striatal ischemic infarc-
tion. However, the unilateral striatal le-
sion does not sufficiently explain the phe-
nomenon of the improvement in the non-
ketotic hyperglycemia-induced HC-HB in
this patient.

Hyperkinetic disorders, such as ballis-
mus and chorea, appear to result from the
selective involvement of portions of the
motor circuit. In the case of ballismus, the
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