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SUMMARY
Here we describe a patient with a rare movement
disorder, hemichorea–hemiballismus, which is described
as a complication of non-ketotic hyperglycaemia. This
complication may be seen in individuals with poorly
controlled long-standing diabetes mellitus. Proper
diagnosis is established with CT and MRI of the brain,
which typically show classic findings in the basal
ganglia. Treatment focuses on improvement of glycaemic
control and usually results in rapid resolution of the
movement disorder. Nevertheless, recurrent episodes of
hemichorea–hemiballismus, and even more ominous
complications such as ischaemic stroke may occur.

BACKGROUND
Non-ketotic hyperglycaemia hemichorea–hemibal-
lismus (NKHCHB) denotes a rare syndrome char-
acterised by involuntary, non-patterned, continuous
and proximal movements on one side of the body,
resulting from involvement of the contralateral
basal ganglia during episodes of non-ketotic hyper-
glycaemia. This syndrome has been reported more
frequently in elderly Asian women and resolution
of symptoms is typically associated with normalisa-
tion of serum glucose levels and plasma osmolality.
There is only one case in the literature that reports
sudden resolution of NKHCHB after an ischaemic
stroke 6 months after the beginning of symptoms.1

We describe a case of recurrent NKHCHB asso-
ciated with ischaemic stroke during the acute phase
of this rare metabolically induced movement
disorder.

CASE PRESENTATION
A 52-year-old previously healthy black man was
evaluated in the emergency department for
sudden-onset hemichoreic-hemiballistic movements
of the left upper and lower extremities that started
2 days previously and progressively worsened over
time. A detailed clinical examination including a
complete neurological evaluation did not reveal
other abnormalities. Importantly, there was no pos-
tural instability, ataxia, myoclonus, abnormalities
on visual field evaluation, facial deviation, dysarth-
ria or muscular weakness. Family history was sig-
nificant for type 2 diabetes mellitus in two
first-degree relatives but there was no family history
of neurological or movement disorders.
Serum glucose level was 451 mg/dl (25 mmol/l)

with no ketones present either in the blood or urine.
Electrolytes: sodium 128 mEq/l, potassium 4.5 mEq/l,
chloride 98 mEq/l, bicarbonate 25 mEq/l, calcium
8.9 mEq/l, magnesium 2.1 mg/dl. Measured serum

osmolality was 288 mOsm/l. Peripheral blood cell
counts, renal and hepatic function were normal.
Thyroid-stimulating hormone assay was 2.8 mIU/l
and glycated haemoglobin (HbA1c) assay was 10.8%.
Hyperglycaemia was easily corrected with paren-

teral hydration with isotonic saline solution and sub-
cutaneous therapy with combination of a fast-acting
insulin analogue (insulin aspart) and long-acting
insulin (glargine). Normalisation of the serum
glucose level during the first 24 h of hospitalisation
was followed by complete resolution of the move-
ment disorder with no residual neurological deficits
noted. The patient was asymptomatic at the time of
discharge 48 h after initial presentation and was pre-
scribed metformin, glargine and insulin aspart.
Nevertheless, non-compliance with diabetic therapy
led to recurrent severe hyperglycaemia (577 mg/dl
(27.2 mmol/l)) and left hemichorea–hemiballismus
1 week after the initial episode. This time the move-
ment disorder persisted despite optimal glycaemic
control and absence of other metabolic abnormal-
ities. Unenhanced CTof the brain showed hyperate-
nuation of the right putamen and right peri-sylvian
cortex (figure 1) and MRI demonstrated hyperin-
tense signal in the same anatomic areas on
T1-weighted images but no evidence of stroke, mass
effect or brain oedema (figure 2). On the fifth day of
hospitalisation, the movement disorder rapidly
resolved but left-sided hemiparesis became progres-
sively evident. Repeat CT scan of the brain demon-
strated acute ischaemic stroke involving the right

Figure 1 CT demonstrating hyperatenuation of the
right putamen and right perisylvian cortex.
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middle cerebral artery territory (figure 3). As the exact timing of
the new neurological deficits was difficult to establish, reperfu-
sion therapy was not used and the patient was treated conserva-
tively for ischaemic stroke with good neurological recovery.
Diabetes was adequately managed initially with insulin analogues
and subsequently with oral medications (metformin and
glyburide).

DIFFERENTIAL DIAGNOSIS
▸ Cerebrovascular disease: stroke involving the caudate, stri-

atum, lenticular nucleus and thalamus; transient ischaemic
attack; arteriovenous malformations, venous angiomas

▸ Seizure disorders
▸ Dystonia
▸ Myoclonus
▸ Infectious: bacterial, viral, fungal, mycobacterial, parasitic,

prions
▸ Metabolic derangements: hyperthyroidism, liver failure,

renal failure, hyponatremia, hypocalcaemia, hypomagnes-
aemia, hypo/hyperglycaemia

▸ Drugs: phenytoin intoxication
▸ Neurodegenerative disorders: multiple sclerosis, systemic

lupus erythematosus with central nervous system
involvement

▸ Tumours: primary brain tumours, metastatic brain tumours
▸ Psychiatric disorders

TREATMENT
Adequate glycaemic control with metformin and glyburide
(insulin therapy discontinued 1 week after discharge).
Conservative medical treatment for ischaemic stroke including
antiplatelet therapy and statin.

OUTCOME AND FOLLOW-UP
No significant neurological deficits from the stroke were noted
after 4 weeks of physical rehabilitation. HbA1c was rechecked
3 months after discharge and was 7.2%. No recurrent abnormal
movements of the extremities occurred.

DISCUSSION
The first association of hemichorea and non-ketotic hypergly-
caemia was reported in 1960.2 Poorly controlled diabetic
patients with acute hyperglycaemic crises may present with this
rare movement disorder known as NKHCHB; characterised
by a typical triad: hemichorea–hemiballismus, contralateral
radiological abnormalities in the striatum and rapid resolution
of the symptoms after glycaemic normalisation with insulin
and hydration.3–5

Cross-sectional brain imaging with CT scans typically demon-
strate hyperatenuation in the striatum contralateral to the
affected site, without mass effect, oedema or volume loss.3 6

The putamen is involved in all cases, the head of the caudate
nucleus in most cases, and the globus pallidus in a minority
of patients.3 MRI typically shows hyperintensity in the contra-
lateral putamen in T1-weighted sequences. Findings in
T2-weighted images are more variable, ranging from hyperin-
tensity and isointensity to hypointensity.3 4 These changes in the
basal ganglia have been also noted in other conditions such
as hepatic encephalopathy, long-term parenteral nutrition,
hyperglycaemia, postcardiac arrest encephalopathy, hypogly-
caemic-induced coma and mild focal ischaemia.1 These imaging
findings usually resolve completely in few months; nonetheless,
persistent abnormalities have been reported for up to 6 years.7

Single-photon emission CT and positron emission tomography
may show a decrease in the ratio of blood flow and reduced
rates of brain glucose metabolism in the basal ganglia contralat-
eral to the chorea.6

The exact pathophysiology of NKHCHB remains largely
unknown; nevertheless, focal metabolic derangements second-
ary to hyperglycaemia-induced hyperviscosity, microvascular
ischaemic injury and resulting hypoxia, alterations in dopami-
nergical activity in predisposed patients, and reactive gliosis
have been postulated as hypotheses of the acute putaminal dys-
function seen in this syndrome.3–9 The striatum and subthalamic
nucleus are the usual sites of injury resulting in reduced pallidal
activity and thalamic disinhibition, which manifest as the classic
movement disorder observed in this syndrome.

There is only a single previous report of NKHBC that ended
in basal ganglion infarction 6 months after onset.1 We describe

Figure 3 CT demonstrating a large ischaemic stroke in the right
middle cerebral artery territory.

Figure 2 T1-weighted MRI showing a subtle hyperintense signal in
the right putamen.
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the second case of this disorder ceasing with ischaemic stroke
2 weeks after the onset of symptoms for the first time, and
5 days after recurrence of NKHBC. Although NKHBC and
ischaemic brain injury may share a similar pathophysiology
within a spectrum of ischaemic vascular disease, the develop-
ment of macrovascular ischaemia resulting in gross infarction of
the brain appears to be extremely unusual.

In conclusion, hemichorea–hemiballismus may be observed
during hyperglycaemic crises and clinicians should be able to
recognise this rare syndrome and its characteristic neuroimaging
findings. Poorly controlled diabetes increases the risk of cerebro-
vascular ischaemia and reduces cerebral blood flow, which is the
most common cause of hemiballismus and hemichorea originat-
ing from acute dysfunction in the basal ganglia. Rapid glucose-
lowering therapy and hydration resolves symptoms quickly in
most patients. Sudden cease of movements and appearance of
new focal neurological sings require clinical reassessment and
possibly neuroimaging studies to look for ischaemic or haemor-
rhagical insults.

Learning points

▸ Hyperglycaemia should be considered as a differential
diagnosis in patients presenting with hemichorea–
hemiballismus, and every patient presenting with this
movement disorder should have a serum glucose level
measured.

▸ Rapid resolution of hyperglycaemic and/or hyperosmolar
state typically results in rapid resolution of the movement
disorder.

▸ A high-level of suspicion for superimposed ischaemic brain
injury should exist in patients with Non-ketotic
hyperglycaemia hemichorea–hemiballismus, particularly
when new focal neurological findings appear.
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