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Abstract A case of a 61-year-old woman with hemichorea associated with nonketotic 
hyperglycemia is reported. The typical presentation of this disease is nonketotic 
hyperglycemia, hemichorea, hyper-intense signal on T1-weighted magnetic 
resonance imaging (MRI) and high-density on computed tomography (CT) in 
the contralateral striatum. With good glycemic control, the clinical symptoms 
disappeared. 

INTRODUCTION

Hemichorea is a rare extrapyramidal symptom 
that is usually caused by lesions within the contra-
lateral basal ganglia, especially in the subthalamic 
nucleus, caudate nucleus and putamen, or in the 
fibers among them. Hemichorea leads to involun-
tary, irregular dance-like movements of the limbs 
and/or face. The most common cause of hemicho-
rea is cerebrovascular disorders and certain sys-
temic diseases such as diabetes can also cause the 
disease. Nonketotic hyperglycemia mostly occurs 
in elderly patients with undiagnosed diabetes or 
those who have had poorly controlled diabetes 
for many years. Nonketotic hyperglycaemia can 
lead to a variety of neurological disorders and 
hemichorea is one of the rare clinical manifesta-
tions seen. The typical presentation of this disease 
forms a triad: nonketotic hyperglycemia, hemi-
chorea, and hyper-intense signal on T1-weighted 
magnetic resonance imaging (or high-density 
on CT) within the contralateral striatum. Clini-

cal symptoms usually disappear gradually after 
blood glucose levels become well-controlled and 
the short T1 MRI signal intensity abnormality in 
the contralateral striatum is also reversible (Oh et 
al. 2002). However, the pathophysiology of hemi-
chorea associated with nonketotic hyperglycemia 
remains unclear. Here we report a case of hemi-
chorea associated with nonketotic hyperglycemia.

CASE REPORT

A 61-year-old woman came to our Department 
of Endocrinology with polydipsia, polyphagia, 
polyuria and weight loss of around 12 kg over 6 
months. She had her first episode of hyperglycemia 
1 day previously. She also had a 5 month history of 
involuntary movements in her right arm and face. 
She went to several hospitals for treatment and had 
been diagnosed with hemiballismus, was taking 
oral haloperidol, but was not successfully treated. 
The patient also had a history of hypertension, no 
infections, no significant medication history, and 
no evidence of metabolic abnormalities, neuro-
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degenerative diseases or immunologic disorders. On 
physical examination, she was conscious and alert with 
normal higher cognitive functions and cranial nerve 
examination. She had right-sided angulus oris vellicate, 
involuntary right arm movements including occasional 
joint flexion, straightening and rotation. Her right arm 
had normal muscle power but mild hypotonia. Her 
abnormal movements disappeared during sleep. A fast-
ing blood glucose measurement was obtained as 27.2 
mmol/L (489.6 mg/dl); blood and urine analysis did not 
reveal ketones. A brain CT showed a slight hyperdense 
lesion in the left putamen (Figure 1). T1-weighted brain 
MRI showed a hyperintense lesion in the left putamen 
(Figure 2) with iso-signal intensity on T2-weighted and 
DWI. Type 2 diabetes mellitus and hemichorea asso-
ciated with nonketotic hyperglycemia was diagnosed. 
Her hyperglycemia was later treated with insulin, met-
formin hydrochloride and acarbose, and after 2 days of 
treatment her blood sugar was well controlled and the 
movement disorder severity decreased markedly. The 
patient’s hemichorea had completely disappeared by 3 
weeks after our treatment onset.

DISCUSSION

Hemichorea accounts for around 28% of movement 
disorders (Lin et al. 2001). Bedwell (Bedwell 1960) first 
reported patients with diabetes associated with hemi-
chorea in 1960, and since then there have been similar 
cases occasionally reported worldwide. The syndrome 
mainly affects elderly women, often in Asia (Hsu et al. 
2004), with uncontrolled diabetes (Lin & Chang 1994; 
Shan et al. 1998; Lee & Choi et al. 2002) or recent onset 
of hyperglycemia (Ifergane et al. 2001; Romero et al. 

2002; Rector et al. 1982). The average age of onset is 71 
years old. Lesions are typically in the contralateral basal 
ganglia, especially the subthalamic nucleus, caudate 
nucleus and putamen. At present, the pathophysiology 
of hemichorea associated with nonketotic hyperglyce-
mia remains unclear. Some researchers have proposed 
the theory of microangiopathy (Lai et al. 1996). Mestre 
and colleagues (Mestre et al. 2007) discovered hemosid-
erin deposition in brain lesions by pathological exami-
nation, suggesting local capillary hemorrhage, which 
further supports the theory. However, Ohara and col-
leagues (Ohara et al. 2001) found selective loss of neu-
rons, gliosis and reactive astrocytosis in the striatum on 
autopsy. These findings do not support the theory of 
hemorrhagic change, and later there have been radio-
graphic results that also do not fully support the notion 
of cerebrovascular disease as a cause.

Nath and colleagues (Nath et al. 2006) found local 
capillary hemorrhage and punctate calcification on 
autopsy. Some presumed that the high density regions 
seen on head CT may be caused by calcium depos-
its, but in almost all cases, the high density gradually 
reduced and therefore this does not support the theory 
of calcium deposition. High blood sugar increases 
blood viscosity and the permeability of the blood-brain 
barrier, resulting in local ischemic lesions. Due to oxi-
dative stress, Mn2+ passes between axons via voltage-
gated Ca2+ channels due to the similar physiological 
characteristics of these ions. Lastly, the formation of 
Mn-superoxide dismutase (Mn-SOD) deposited in the 
mitochondria of astrocytes has been noted to stay for a 
relatively long time (Oh et al. 2002; Fujioka et al. 1999) 
and this coincided with the relatively long duration of 
high signal in T1-weighted MRI.

Fig.1. Brain CT showed a slight hyperdense lesion on the left 
putamen.

Fig. 2. T1-weighted brain MRI showed a left hyperintense lesion on 
putamen.
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The tricarboxylic acid cycle of patients with non-
ketotic hyperglycemia is suppressed and so brain cells 
use γ-aminobutyric acid (GABA) as the main energy 
source via anaerobic metabolism. GABA is metabolized 
to succinic acid through a metabolic pathway with suc-
cinic acid semialdehyde, but succinic acid can only 
provide 10–40% of the energy that the basal ganglia 
needs. When the GABA becomes exhausted, metabolic 
acidosis severely influences the normal function of the 
basal ganglia, leading to hemichorea (Oh et al. 2002). 
In addition, spectral analysis has found that the ratio of 
N-acetyl aspartate (NAA) to creatine on the lesion side 
is lower than that of the contralateral side. The lesion 
ratio of choline to creatine is higher than on the oppo-
site side and lactate levels also increase (Battisti et al. 
2009). This suggests that dysbolism persists in the basal 
ganglia and is related to anaerobic metabolism.

Wang and colleagues (Wang et al. 2009) analyzed 
three cases of high blood sugar causing hemichorea and 
they found that all the patients have early urinary tract 
or respiratory infections. Cerebrospinal fluid examina-
tion with IgG showed that the IgG index and the IgG 
synthesis rate increased. Chang and colleagues (Chang 
et al. 2007) also reported one case of slightly increased 
cell count and significantly increased total protein 
concentration within the CSF, which resembles menin-
goencephalitis. These factors all suggest that perhaps 
central nervous system inflammation participates in the 
occurrence and development of hemichorea. In addi-
tion, autoimmune diseases such as rheumatoid arthri-
tis, antiphospholipid antibody syndrome and systemic 
lupus erythematosus are causes of chorea. This relates 
to the thought that the basal ganglia are particularly 
susceptible to the autoimmune antibody attack. Studies 
have found that glutamic acid decarboxylase (GAD) is a 
marker of GABAergic neurons in the striatum. Almost 
all type 1 diabetes patients, and 10% of those with type 
2 diabetes, carry an anti-GAD65 antibody (Mihai et al. 
2008; Walikonis & Lennon 1998). As high blood sugar 
increases the permeability of the blood-brain barrier, 
the high concentration of anti-GAD65 antibody in the 
peripheral blood penetrates the basal ganglia, causing 
basal ganglia dysfunction and dance-like symptoms.

Other possible mechanisms: Studies have found that 
estrogen can reduce the function of dopamine in the 
nigrostriatal system and increase the density of dopa-
mine receptors, thus producing the phenomenon of 
supersensitivity (Battisti et al. 2009). Estrogen decreases 
after menopause in women and this may be the reason 
why hemichorea more commonly occurs in older 
women. From the literature data, high blood sugar-
induced hemichorea occurs mainly in the Asian popu-
lation and is relatively rare in European and American 
countries, suggesting that there may be racial differ-
ences in susceptibility that may be due to variable gene 
expression (Postuma & Lang 2003). 

Hemichorea associated with nonketotic hyperglyce-
mia is a treatable disease. The clinical symptoms will 

improve or disappear with blood glucose control. The 
lowest blood glucose shown to prevent episodes is 6.2–
9.0 mmol/L (111.6–162 mg/dl) and hemichorea can 
relapse with poor blood sugar control (Ohmori et al. 
2005). For those whose symptoms were mild and had 
occurred for the first time, only the control of blood 
glucose was required for a cure; for those whose symp-
toms were severe, haloperidol may also be required. 
Clonazepam, diazepam and other sedatives can also 
help to control involuntary movement in severely 
affected patients (Ohmori et al. 2005).

Hyperglycemia-induced clinical hemichorea is rare 
but because of its sudden onset, specific neuroimaging 
patterns and ease of misdiagnosis, a greater under-
standing of the clinical and radiological features of this 
disease will help with early diagnosis and treatment.
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