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ARTICLE INFO ABSTRACT

Article history: Hemichorea induced by nonketotic hyperglycemia is a rare complication of diabetes melli-
Received 23 December 2020 tus. Here we present a case of 80-year-old female patient. She had a history of involuntary
Revised 9 January 2021 movement of the left body. Imaging examination showed abnormal signs of bilateral basal
Accepted 11 January 2021 ganglia. After relevant treatment was conducted, the patient’s hemichorea symptoms were

significantly improved. Imaging features of nonketotic hyperglycemia Hemichorea plays a
very important role in diagnosing and treatment of this disease.

Keywords: Introduction: Hemichorea refers to the involuntary movements of one or more limbs of the
Diabetes mellitus
Nonketotic hyperglycemia

T1-weighted MRI

same side. These movements are continuous and irregular, variable amplitude, and usually
involve the arms and legs together. Stroke is the most common reason, hyperglycemia is
relatively rare. Characteristic imaging findings can be very suggestive of diagnosis, and also
closely related to the development of disease. Here we present a case of hemichorea induced
by nonketotic hyperglycemia which was confirmed by bilateral abnormal signals of basal
ganglia in MRI.
© 2021 The Authors. Published by Elsevier Inc. on behalf of University of Washington.
This is an open access article under the CC BY-NC-ND license
(http://creativecommons.org/licenses/by-nc-nd/4.0/)

mellitus without any treatment. Neurological examination
showed that the patient had a slow response, poor muscle
strength, and positive tendon reflexes of her left limbs. Invol-
An 80-year-old female patient presented to our emergency  untary movements were observed in the left upper and lower
department with involuntary movement of her left limbs  limbs and the movements were continuous and irregular with
for more than 10 days. She has a history of type 2 diabetes  variable amplitude. Laboratory examinations on admission
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revealed glucose: 8.59 mmol/L (3.9 mmol/L-6.1 mmol/L) and
HBAlc 7.43%(4%-6%), and other laboratory data were unre-
markable. Brain computed tomography showed slightly high
density in the bilateral striatal region, and no obvious signs of
stroke were seen. Subsequent brain MRI demonstrated high-
signal intensity on T1l-weighted of bilateral basal ganglia.
Hence, the diagnosis of nonketotic hyperglycemia hemichorea
was made. The involuntary movement of the patient has
ameliorated after treatment with metformin and dietary
modification. She was discharged from the hospital. However,
the involuntary movement of her left limbs aggravated on
1-month follow-up due to her poor control of her blood
glucose level.

Discussion

Hemichorea induced by nonketotic hyperglycemia is a rare
complication of poor blood glucose control. Additional com-
plications of it include seizures, myasthenia, dystonia and
pyramidal tract signs, which may also occur in combination
[1,2]. It is possible to develop when the patient is being ner-
vous. It may be alleviation and disappear when the patient is
being in relaxation and sleeping.

The incidence rate of it is about 1/100,000 [3]. It occurs
mostly in Asian women over 70-year-old, which may be re-
lated to genetic factors and high dopaminergic response due
to racial and gender differences. After menopause, decrease of
estrogen leads to hypersensitivity phenomenon of dopamine
receptor in the substantia nigra striatum system, so that the
dopamine function is relatively enhanced. Nonketotic hy-
perglycemia related hemichorea usually occurs a few weeks
later after high blood glucose levels [4].This response indi-
cates a delayed response to severe hyperglycemia [5]. In our
case, there was no symptom when the blood glucose was
30 mmol/L. Laboratory test results include high blood glu-
cose and glycosylated hemoglobin. Although classical de-
scription is ketosis hypertonic hyperglycemia, but patients
may appear normal serum osmotic quantity and serum and
urine ketone, the patients were moderately elevated blood
ketone.

The pathophysiology of the disease is not fully elucidated
yet. Hypothesis of GABA metabolism disorders is now ac-
cepted most widely. Hemichorea can be resulted from de-
creasing of GABA function or increasing of dopamine func-
tion. Because of microvascular lesion, high blood viscosity and
cerebral ischemic anoxia damage of blood-brain barrier, basal
ganglia region-related neurons use GABA for alternative en-
ergy sources for anaerobic metabolism. While patients of ke-
tosis take advantage of ketone to synthesize acetoacetate and
resynthesis of GABA accordingly, so they may not develop to
hemichorea. However, the lack of materials in nonketosis pa-
tients results in a significant decrease of GABA, and shows
dance-like extrapyramidal symptoms. 18F-FDG PET/CT shows
obvious low metabolism in the lesion of basal ganglia [6].
Morbidity of nonketotic hyperglycemia-related hemichorea is
higher in patients of women after 70 may furtherly testify
this hypothesis. During in postmenopausal period, dopamine
function get to increase due to low levels of estrogen, which

Fig. 1 - T1WI of Transverse section: High-signal intensity
on T1-weighted of bilateral basal ganglia, more obvious on
the right side.

can sensitize the dopamine receptors in the substantia nigra
striatum system.

The characteristic imaging manifestations are these:
Most of previous cases showed high-signal intensity on
T1-weighted in the basal ganglia region, especially striatum,
and the putamen was always susceptible. The lesions had
no surrounding edema and mass effect. There were also a
few reports of bilateral negative finding and ipsilateral basal
ganglia involvement. In our case, T1-weighted high signals
were found in both sides of basal ganglia, but relatively heavy
in the contralateral area of limb, indicating that the range of
T1-weighted high signals in the striatum was closely related
to the severity of the disease. Studies have showed semi-
quantitative volume analysis of MRI T1 images quantifies
lesions and evaluate the improvement of clinical symptoms
[7]. T2-weighted striatum signals are variable and can be
equisignal or low signal. Recent studies have reported that
low signal of T2 sequence has suggestive significance for the
diagnosis [8]. Negative changes were found on DWI and ADC
images. CT images show slightly high-density changes in
bilateral striatum, which can be adjusted to narrow window
and high window level. Some cases have no positive found. In-
terestingly, the affected areas of CT and MRI images are often
mismatched, it may indicate there are two different patho-
physiological mechanisms [9].Various mechanisms have
been proposed to explain the imaging manifestations, such
as micro-hemorrhage caused by damage to the blood-brain
barrier, calcification caused by microinfarction, astrocyte hy-
perplasia, ischemia-reperfusion injury, and cell edema [9,10].
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Fig. 2 - T2WI of transverse section: Symmetry low-signal
intensity on T1-weighted of bilateral basal ganglia.

€)

Fig. 3 - DWI: Negative changes were found on DWI and ADC
images.

Fig. 4 - CT: Slightly high-density changes in bilateral
striatum.

The differential diagnosis of this disease mainly includes
clinical symptoms and imaging examination, and also med-
ical history, laboratory examination, and other clinical data.
T1WI high-signal intensity of basal ganglia is mostly seen in
chronic liver diseases, neurofibromatosis, manganese deposi-
tion, calcification, etc. The signal changes caused by metabolic
diseases are usually bilateral and symmetrical, while ketosis
hyperglycemia is often partial side. Our case indicates Hemi-
chorea of asymmetrical bilateral signal, which makes it more
difficult to make a differential diagnosis. In terms of the symp-
toms of unilateral disease, cerebrovascular disease is the pri-
mary inducing factor, nonketotic hyperglycemia is the second
most common cause, and other causes include brain trauma,
amyotrophic lateral sclerosis, tumors, tuberculoma, demyeli-
nating plaques, human immunodeficiency virus, metabolic
disorders, and drugs [11]. Therefore, differential diagnosis can
be effectively made by the combination of hyperglycemia
symptoms and imaging images.

Control of blood glucose is the main treatment clinically,
hemichorea symptoms usually can be improved significantly
or disappeared as blood glucose is under controlled, dopamine
receptor blockers can be used in the treatment of sustained
and severe symptoms, sometimes clonazepam, diazepam can
be jointly used. Dopamine receptor antagonist may cause tar-
dive dyskinesia, so treatment plan should be taken consider-
ably and individually. The high signal of TIWI generally lasts
for months to several years, signal changes in the treatment
process, and can be reduced or even disappear with the im-
provement of the disease. Most patients have a benign prog-
nosis, and a few symptoms persist. In our case, after blood glu-
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cose control, the condition of hemichorea was improved, but
after discharge, the patient’s blood glucose control was poor
again and the situation worsened.

Although hemichorea induced by nonketotic hyper-
glycemia usually takes a benign prognosis, this persistent
abnormal movements of limbs cause inconvenience and pain
for patients and their families. Therefore, clinicians should
also pay more attention to the psychological and social effects
in the treatment of diseases.

Hemichorea induced by nonketotic hyperglycemia typi-
cally shows tri-signs, which are unilateral involuntary dance-
like movement, high-signal intensity of contralateral striatal
region on T1-weighted images, and symptoms affected by the
blood glucose levels (Figs. 1-4).
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