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Abstract

Diabetic striatopathy (DS) is an acute hyperkinetic movement disorder characterized by hemiballismus-
hemichorea (HBHC) due to nonketotic hyperglycemia. DS manifests a fascinating interplay between
endocrinopathy (diabetes), striatal (putamen, caudate nucleus, globus pallidus) pathology, and a dramatic
neurological movement disorder, HBHC. The striking hyperintensity on imaging modalities such as
computed axial tomography (CT) scan of the brain and T1-weighted magnetic resonance imaging (MRI) of
the brain can mislead the clinician to an erroneous diagnosis of a cerebral hemorrhage and/or ischemic
infarct, especially in an acute setting. We present an acute case of DS and outline the natural history,
semiology, typical radiological findings, and therapeutic options. With careful and thoughtful analysis, an
accurate diagnosis can be exacted, sparing the patient unnecessary anxiety and medical costs.
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Introduction

Diabetic striatopathy (DS) is an intriguing acute hyperkinetic movement disorder secondary to nonketotic
hyperglycemia. DS is a rare disorder with an estimated prevalence of 1 in 100,000, which is likely an
underestimation due to unfamiliarity and missed diagnosis [1]. It is more prevalent in females, and the
greatest risk factor is old age [2]. Its sine qua non is the development of hemiballismus-hemichorea (HBHC)
associated with hyperintensity on T1-weighted magnetic resonance imaging (MRI) of the putamen, caudate
nucleus, and globus pallidus in various combinations, with the putamen being most involved [3,4]. Imaging
usually shows an absence of mass effect or contrast enhancement, indicating an intact blood-brain barrier.
The internal capsule is normally spared [5]. The most likely pathology of DS involves myelin destruction
caused by swollen reactive astrocytes called gemistocytes [6]. This hyperkinetic movement disorder is
usually improved with judicious glucose control, sometimes necessitating treatment with anti-chorea
agents such as dopamine antagonists (haloperidol), vesicular monoamine uptake (VMAT-2) inhibitors
(tetrabenazine), or gamma-aminobutyric acid (GABA) agonists (clonazepam) [7]. In rare cases, deep brain
stimulation (DBS) of the putamen, sub-thalamic nucleus, and/or globus pallidus internus may be necessary
to control the HBHC [8,9].

Case Presentation

We present the case of 51-year-old man with poorly controlled diabetes mellitus and a two-month history of
continuous and involuntary motion of the left upper and lower extremity, sparing the tongue, face, and the
neck. These movements did not abate with sleep. His speech was unaffected, but the cadence and
smoothness of his gait was interrupted by the incessant motion. His past medical history was significant for
chronic hypertension and he had at least a 10-year history of diabetes mellitus with poor adherence to anti-
diabetic medications. There was no family history of chorea, and he did not smoke cigarettes or drink
alcohol. His medications included metformin, metoprolol, pravastatin, and valsartan.

On examination, his blood pressure was 133 mmHg systolic and 84 mmHg diastolic with a pulse of 76 beats

per minute. His height was six feet with a weight of 175 pounds and a body mass index of 23.7 kg/mz. On
initial inspection, his examination was notable for high amplitude involuntary dyskinesias of the axis
(trunk), left upper extremity, and left lower extremity. Athetotic and torsional movements of the left
shoulder, elbow, wrist, hip, and ankle were noted (Video ).
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VIDEO 1: Video of the patient with diabetic striatopathy (DS)
demonstrating the athetotic and torsional movements of the left
shoulder, elbow, wrist, and ankle.

View video here: https://www.youtube.com/watch?v=YqOyuzJ22UU

On gait examination, the patient’s left foot and lower leg jerked during the swing phase, making his gait
irregular and unsteady. His speech was legible with normal volume, prosody, and fluency, but seemed mildly
pressured. His extraocular muscles were intact with normal-amplitude eye motion in all directions without
nystagmus. Pursuits were not interrupted. Pupils were briskly reactive to light with normal accommodation.
The rest of the cranial nerve examination was normal, and it should be noted that no oro-bucco-lingual
dyskinesia, blepharospasm, or jaw deviation dystonia was noted. Blinking frequency was also normal.

Motor strength was preserved in the upper and lower extremities. Coordination examination with left
finger-to-nose test and left heel-to-shin test demonstrated sinuous movements due to the choreoathetosis,
but the target was reached. Patient’s deep tendon reflexes were lively throughout except for feeble bilateral
ankle jerks. Sensory examination was generally preserved to small and large fiber modalities in the fingers
and toes except for a diminished vibratory sense at the big toe bilaterally. A Romberg sign was absent.
Extensor plantar responses were also absent. The patient’s glucose level was 301 mg/dL (normal range: 70-
115 mg/dL), and his hemoglobin A1C was greater than 14% (normal range: 3.8-5.6%). The basic metabolic
panel was otherwise normal. Serum and urine ketones were not measured. A T-1 weighted MRI study of the
brain revealed a hyperintensity signal involving the right putamen and caudate nucleus (Figure 7).
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FIGURE 1: T1-weighted MRI of the brain showing hyperintensity in the
right putamen and caudate nucleus (arrow).

Based upon the absence of a family history of chorea, the characteristic clinical history of chronic poorly
controlled diabetes, and the characteristic MRI brain findings, a tentative diagnosis of DS was rendered. The
patient was referred to an endocrinologist for better blood sugar management, and a trial of tetrabenazine at
a dose of 12.5 mg twice daily was prescribed to reduce the amplitude and frequency of the disabling
choreoathetosis. The patient demonstrated substantial improvement of the movement disorder in one
month.

Discussion

Acute HBHC is a defining clinical characteristic of DS. However, diagnosing DS is not always straightforward
as there are many differential diagnoses of HBHC. Therefore, a structured approach should be taken to
diagnose DS. We propose a two-fold method that involves running a differential diagnosis of HBHC and
addressing the causes of MRI T1 hyperintensity of the striatum.

The possible causes of HBHC include metabolic, infectious, inflammatory, iatrogenic, autoimmune, and
neurogenetic/neurodegenerative etiologies [10]. While the list is exhaustive, the clinical presentation and
the associated laboratory findings should help narrow the differential diagnosis to a handful of causes.
Common clinical presentations of DS include HBHC involving unilateral limbs, progression from upper to
lower extremities, worsening of HBHC during nervousness, and suppression of HBHC during sleep [7].

A study involving 176 patients with DS showed an average blood glucose level of 414 mg/dL and hemoglobin
A1C of 13.1% [7]. In our case, the patient’s acute onset of unremitting unilateral HBHC and the hemoglobin
A1C of greater than 14% raised suspicion for DS. The acute nature of his symptoms and the lack of fever
helped rule out neurogenetic and infectious causes, making DS more likely. However, it is important to note
that our patient's presentation was atypical in that the HBHC did not disappear with sleep; there are only
two reported cases of DS that showed no suppression of HBHC during sleep [11,12].

The list of differential diagnoses can be further narrowed down by considering the causes of T1
hyperintensities of the striatum on the brain MRI. According to the biophysics of T1-weighted MRI
sequences, T1-shortening leading to hyperintensities can be induced by melanin, methemoglobin in
subacute hemorrhage, fat, slow-velocity blood flow, high protein content, and paramagnetic transition
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metals with unpaired electrons such as manganese, iron, zinc, and copper [13]. Clinical presentations of DS
should help rule out some of these causes of T1-hyperintensity. For instance, copper and iron can be
excluded as copper-deposition disorders, such as Wilson’s disease, and neuroferritinopathies, such as
neurodegeneration associated with pantothenate-kinase, are chronic diseases with insidious

onset [14]. Manganese can also be excluded as manganese-deposition diseases usually cause a Parkinsonian
syndrome [15]. The already-established MRI characteristics of some substances can also aid in the process of
elimination. Early subacute blood on an MRI brain demonstrates hypodensities on both susceptibility-
weighted imaging (SWI) and apparent diffusion coefficient (ADC) sequences, and late subacute blood shows
hyperintensity on diffusion-weighted imaging (DWI) sequences [16,17]. An ischemic infarct would show high
signal intensity on DWI sequence and low signal intensity on ADC sequence [18]. Fat can easily be
eliminated on fat-suppression images. Calcium, despite paired electrons, is paramagnetic as it is a metal;
while it is dark on both SWI and gradient-recalled echo (GRE) sequences, it is bright on phase-filtered SWI
sequences [19].

As can be seen, this two-fold approach will leave high protein content as the cause of the MRI T1-
hyperintensity, which confirms the diagnosis of a true DS. The high protein density is accounted for by the
gemistocytes involved in the pathophysiology of DS. Gemistocytes are swollen reactive astrocytes involved
in acute brain injury, and their cytoplasm is enriched with a protein hydration layer which restricts the
motion of water molecules by electrostatic repulsion, thereby shortening the T1-relaxation time [20].

Conclusions

DS is a rare hyperkinetic movement disorder associated with poorly controlled diabetes and characterized by
HBHC. The diagnosis of DS can be complicated by the many possible causes of HBHC. A two-fold approach
that narrows down the possible diagnoses based on the patient’s clinical presentation and the brain MRI
characteristics can be an effective tool for the diagnosis of DS. Future research endeavors should focus on
establishing a standardized protocol for DS diagnosis.
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