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Abstract
Diabetic chorea (DC) is a rare complication of diabetes. Here we describe two
cases of DC; patient 1 was an 87-year-old woman with chronic kidney disease
and was administered with sulphonylurea and dipeptidylpeptodase-4 inhibitor. She showed right side hemiballismus and head magnetic resonance imaging T1-weighted images revealed a high intensity area in the putamen and
caudate nucleus. Patient 2 was a 51-year-old woman who was diagnosed with
diabetic ketoacidosis. She showed right side hemiballism and multiple, small
hyperintense regions in both the periventricular sides in diffusion weighted
images. Based on the hemiballism, we concluded a diagnosis of DC in the diabetic patient, although the case presentation is rare or has atypical MRI
findings.
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1. Introduction
Diabetic chorea (DC) is a rare neurological complication of diabetes. DC was
first reported by Bed well and Schwart in 1960 as hyperglycemic encephalopathy
[1] [2]. DC typically occurs with nonketotic hyperglycinemia and shows sudden
onset of hemichorea-hemiballismus, especially in elderly patients, women, and
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Asian population. Generally, the symptoms are transient, and the neurological
prognosis is good; however, the underlying mechanism of DC pathogenesis remains unclear [3]. Reportedly, a DC typically shows high intensity areas in the
putamen by magnetic resonance imaging T1-weighted images (MRI T1-WI) [4].
However, there are DCs without the typical images on MRI [5] or that occur in
cases of hypoglycemia, not hyperglycemia [6]. Here we describe two DC patients
with different MRI findings. DC is an important differential diagnosis in diabetes mellitus patients with hemichorea-hemiballismus.

2. Case Presentation
Patient 1 is an 87-year-old woman, referred to our hospital owing to right side
hemiballism. She had taken 1 mg glimepiride (sulphonylurea) and 50 mg sitagliptin (Dipeptidyl peptodase-4 inhibitor; DPP-4I) for diabetes. Laboratory data
on admission showed glycated hemoglobin (HbA1c) at 8.4%, plasma glucose at
68 mg/dL, and an estimated glomerular filtration rate (eGFR) of 31 ml/min/1.73
m2 suggesting chronic kidney disease. Head MRI T1-WI revealed a high intensity area in the left side of putamen and caudate nucleus, but nothing remarkable
was found in diffusion weighted images (DWI) or T2-WI (Figure 1(a)). She was
diagnosed as having DC due to oral hypoglycemic agents. After discontinuing
glimepiride, hypoglycemia was not observed. DPP-4I leads to renal impairment;
subsequently, the treatment course was changed to 5 mg Trazenta®. Following
the treatment change, the daily glucose levels were 110 - 200 mg/dL and choreic
movement improved. For further rehabilitation, she was transferred to another
hospital on eighth day in our hospital. Patient 2 is a 51-year-old woman with
uncontrolled hyperglycemia, hospitalized owing to loss of conscious. Laboratory

(a)

(b)

Figure 1. (a) Magnetic resonance imaging (MRI) findings of patient 1 showed a high intensity area in putamen and caudate nucleus in T1-weighted image (T1-WI); (b) Multiple
small hyperintensities in both periventricular sides in diffusion weighted image (DWI)
and fluid-attenuated inversion recovery (FLAIR), with normal looking putamen and
caudate nucleus in T1-WI of patient 2. DWI; diffusion weighted image, T1-WI;
T1-weighted image, T2-WI; T2-weighted image, T2*-WI; T2*-weighted image, FLAIR;
fluid-attenuated inversion recovery.
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data showed plasma glucose at 1290 mg/dL and pH at 7.34, but no ketonuria.
After hospitalization, she started presenting right side hemiballism. We started
her on an insulin and saline intravenous infusion. After 6 days, we performed a
head MRI and found multiple small hyperintensities in both periventricular
sides by DWI and fluid-attenuated inversion recovery (FLAIR) (Figure 1(b)).
T1-WI showed no lesions in putamen and caudate nucleus. There was no evidence of carotid plaques, atherosclerosis of brain arteries, or arrhythmia. We diagnosed her as having DC with hyperosmolar hyperglycemic state. We controlled hyper glycemia using insulin injections. We administered haloperidol at
0.75 mg/day and gradually increased up to 2.25 mg/day. After glycemic control
and haloperidol administration, the choreic movement improved and the patient
was able to self-administer insulin injection (final dose of insulin; insulin glargine U300 19 U, insulin glulisine 2-2-2 U). She was transferred to another hospital for further rehabilitation on twenty-ninth hospital day.

3. Discussion
Patient 1 showed the typical MRI findings of DC. Because SU and DPP-4I combinations are known to cause hypoglycemia [7], and the patient presented no
hyperglycemia on admission, we considered that the use of SU and DPP-4I may
have led to hypoglycemia and subsequent DC. There is also been a report of an
elderly woman with type 2 diabetes and hypoglycemia associated with insulin
treatment that led to DC [6]. It is possible that the hypoglycemia also associated
with diabetes therapy in elderly patients may cause DC. A case series of 53 patients with DC revealed that all patients showed a high intensity in basal ganglia
on the MRI T1-WI [4]. Hyper intensity in basal ganglia is a typical MRI finding
and supports the clinical diagnosis of chorea in patients with diabetes. On the
other hand, some cases showed no abnormalities in the basal ganglia using brain
MRI [5] [8]. One case showed leukoaraiosis and multiple cortical ischemia, but
no hyperintensisty in putamen [9]. A recent study reported that a DC patient
with nonketoic hyperglycemia did not show any abnormalities in the brain MRI
and computed tomography (CT) [10]. In our case, patient 2 did not show typical
DC symptoms, such as high intensity area in basal ganglia in the brain MRI. Instead, we found multiple small hyperintensities in both periventricular sides in
the DWI, but the typical putamen high intensity on the T1-WI was not found.
Hyperviscosity caused by extreme hyperglycemia may produce a transient microcirculatory dysfunction of the striatum [11]. Recently, some patients had
been reported to present chorea due to essential thrombocythemia or polycythemia vera [12] [13]. We think it is possible that hyperviscosity due to extreme
hyperglycemia led to multiple cerebral thromboembolisms in our patient 2. In
addition, the lack of evidence for atherosclerotic lesions in the carotid artery ultrasonography and the brain magnetic resonance angiography added to a lack of
arrhythmias support the notion that these multiple small hyperintensities did
not represent atherosclerotic lesions in our patient 2. Chang et al. proposed two
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types of DC: a common type showing hyperglycemia, choreic movement with
typical radiographic imaging in brain MRI or CT and uncommon type showing
chorea with negative imaging changes [10]. Patient 2 exhibited uncommon type
of DC. However, there is no clear evidence about the uncommon DC. It is,
therefore, necessary to report such patients.
Here, we describe two patients with DC and different MRI findings. The mechanistic details of DC are still unclear; however, our two patients showed not
only hyperglycemia but also hypoglycemia or hyperviscosity, all of which may
affect the pathophysiology of DC. In conclusion, we should consider DC when
we see hemiballism in diabetic patients, even if the case presentation is rare or
has atypical MRI findings.

Consent
An informed consent was obtained from the patients.
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