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Hemichorea-hemiballism (HC-HB) is a complication of non-ketotic hyperglycemia (NKH); 
in NKH patients, the frequency of occurrence of HC-HB is greater than that of bilateral cho-
rea. We report the case of a hyperglycemic patient who showed chorea in both the lower 
limbs. Magnetic resonance imaging (MRI) of the brain revealed high signal intensity on 
T1-weighted images of the bilateral dorsolateral putamen. The abnormal involuntary move-
ments disappeared after oral administration of haloperidol. Our case report that chorea as-
sociated with NKH is correlated with the topography of the basal ganglia. 
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Chorea and ballismus can be caused by various conditions, including cerebrovascular 

disorders, infections, drugs, metabolic abnormalities, neurodegenerative diseases, and im-
munologic disorders. Non-ketotic hyperglycemia (NKH) is an unusual cause of chorea-bal-
lismus, and chorea and ballismus is also a rare manifestation of primary diabetes mellitus.1

Clinically hemichorea-hemiballism (HC-HB) caused by NKH is often observed in elderly 
patients with a history of non-insulin dependent diabetes mellitus (NIDDM), and neuroim-
aging studies on these patients often reveal hyperintense regions in the contralateral putamen.
In some reports, the occurrence of HC-HB in hyperglycemic patients was reported to be 
greater than that of bilateral chorea.2,3 In this paper, we have presented a unusual case of cho-
rea associated with NKH that was confined to both the lower limbs and was correlated with 
the presence of hyperintense regions on both dorsolateral putamen in T1-weighted images.
 

Case Report 
 

An 87-year-old woman with a 20-year history of NIDDM suddenly developed abnormal 
involuntary movements in both her lower limbs. 7 days after the onset of the hyperkinesias, 
the patient was referred to our department because the involuntary movements were sus-
tained during metabolic control with insulin. The patient’s diabetes mellitus was poorly con-
trolled; therefore, she had undergone glucose control in the department of endocrinology 3 
weeks before she was referred to our department. 

On examination, the patient was fully alert and well oriented. Her muscle strength, sensa-
tions and reflexes were symmetrically intact in all 4 extremities. There were no pathologic 
plantar responses. She had continuous, arrhythmic, and purposeless involuntary movements
in both her lower limbs (Video, Segment 1). The choreic movements attenuated when she 
was relaxed, and it disappeared during her sleep. The initial reports obtained after admission
to the endocrinology department showed significant evidence of poorly controlled diabetes 
mellitus, i.e., the fasting blood glucose level was 570 mg/dL; the serum osmolality was 313 
mosmol/kg; and the glycosylated HbA1c level was 15.9%. The urine test was positive for 
glucose (4+) and negative for ketones. No abnormalities were observed in the electroen-
cephalogram (EEG). Magnetic resonance imaging (MRI) of the brain revealed hyperintense
regions on the bilateral dorsolateral putamen in the T1-weighted images (Figure 1). The pa-
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tient’s blood sugar was controlled with insulin, but the chorea 
persisted. The choreic movements disappeared after oral ad-
ministration of haloperidol (10 mg/day) for 10 days (Video, 
Segment 2). 
 

Discussion 
 

NKH has been occasionally associated with various neuro-
logical abnormalities, including movement disorders. NKH is 
the second most common cause of HC-HB. Several studies on 
patients with HC-HB caused by NKH have reported that com-
puted tomography (CT) and T1-weighted MR images of the 
brain show hyperintense regions in the contralateral striatum.1-4 

Hyperglycemia produces a global decrease in the regional 
cerebral blood flow with the maximal reduction in the basal 
ganglia. Consequently, cerebral metabolism shifts to anaerobic 
pathways, causing inhibition of the tricarboxylic acid (Kreb’s) 
cycle. As an alternative source of energy, the brain may be 
forced to metabolized gamma-aminobutyrate acid (GABA) 
into succinic acid via the GABA shunt, thereby inducing met-
abolic acidosis. In contrast to the ketotic hyperglycemia, where 
can be resynthesized, GABA and acetate are depleted rap-
idly in NKH. The depletion of GABA and acetate in the basal 
ganglia in combination with energy depletion and metabolic 
acidosis may then lead to chorea.5-7 However, this hypothesis 
does not explain the persistence of chorea after the normali-
zation of the blood sugar levels. Moreover, most patients 
with chorea associated with NKH develop hemichorea. This 
is unusual for the dyskinesia to be caused by systemic met-
abolic disorders. Overall, these findings suggest that NKH 
itself may not be the only mechanism responsible for devel-
oping chorea. 

Dopaminergic neurons are direct targets for estrogen and 
that estrogen stimulates neurite extension/branching and the 
expression of tyrosine hydroxylase, the key enzyme in dopa-

mine synthesis.8 Moreover, estrogen can change the sensitiv-
ity of dopamine autoreceptors.9 Acute estradiol studies come 
to the conclusion that physiological doses of estrogen not only 
increase dopamine activity but also affect dopamine-medi-
ated behaviors such as head deviation and dyskinesia.10 Do-
pamine concentration of estrogen decrease in women after 
menopause, which contributes to the development of super-
sensitivity in the striatal dopamine receptor.8-10 Dopamine re-
ceptor hypersensitivity in postmenopausal women is the rea-
son for their predisposition to the development of chorea in 
NKH. Therefore, chorea caused by NKH have been mostly 
reported in older women2; even in our case, the patient was 
also an old woman. 

In HC-HB that accompanies hyperglycemia, the T1-weight-
ed images show high-signal intensity in the striatum contra-
lateral to the involuntary movement. The T2-weighted images 
of the corresponding area are more variable.1,2,5 In this case, 
bilateral dorsolateral putamen were high signal intense on T1-
weighted images. Several reports support the notion that puta-
men is characterized by a dorsoventral topography of somato-
topic representations with leg dorsal, arm in the center and 
face ventral, based on observation of movements evoked by 
microstimulation, the neuronal activity related to movements, 
and the mapping of corticostriatal projections.11-13 In this case, 
the lesion in the bilateral dorsolateral putamen was somatoto-
pically correlated with the chorea in both the lower limbs. 
 

Legends of the Video 
 
Segment 1 

The pattern of involuntary movements was mainly contin-
uous, arrhythmic, purposeless, and dancing like movements 
that were confined to both the lower limbs. The involuntary 
movements attenuated when she was relaxed, and it disap-
peared during her sleep. 

Figure 1. Magnetic resonance imaging 
of the brain at the level of basal ganglia.
The bilateral dorsolateral putamen had 
high signal intense regions in the T1-wei-
ghted images (A) and iso signal intense 
regions in the T2-weighted images (B).
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Segment 2 
The involuntary movements in both the lower limbs dis-

appeared after oral administration of haloperidol for 10 days. 
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