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Abstract

Nonketogenic hyperglycemic hemichorea, also recognized as diabetic striatopathy, is a rare manifestation of
diabetes mellitus. The diagnosis of nonketotic hyperglycemic hemichorea is usually made through imaging
along with a corresponding clinical picture. Early identification and treatment can lead to complete
resolution of the symptoms and better patient outcomes. Here we present a 49-year-old female patient,
with a past medical history of poorly controlled type 2 diabetes mellitus and prior left index finger
amputation as a complication of her diabetes, who presented for evaluation of a two-week duration of
sudden-onset left upper extremity choreiform movements.
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Introduction

Nonketogenic hyperglycemic hemichorea, also recognized as diabetic striatopathy, is a rare manifestation of
diabetes mellitus. Often presenting as a distinct neurological manifestation, it is characterized by choreiform
movements and basal ganglia dysfunction [1]. While diabetes is widely recognized for its vascular and
metabolic complications, the involvement of the central nervous system in the form of diabetic striatopathy
remains a less-explored facet. This condition, often associated with poorly controlled diabetes, manifests as
involuntary movements and neuroimaging abnormalities within the striatum [2]. The estimated prevalence
is believed to be 1 in 100,000 worldwide [2]. Understanding the clinical presentation, diagnostic challenges,
and management strategies of diabetic striatopathy is essential for clinicians navigating the complex
landscape of diabetes-related complications. There is a long list of differentials that can cause such
movements including infectious, demyelinating, stroke, vasculitis, paraneoplastic, or metabolic causes [3].
This can make it a diagnostic challenge and cause one to overlook having the diagnosis be a diabetic
complication. Thus, understanding the overall clinical picture is important to correctly diagnose the patient.
Strict glycemic control is the main treatment of diabetic striatopathy to reduce symptoms in the long term,
however, various medications can be used for symptomatic treatment in the short term [2]. In this context,
we present a case study of a 49-year-old female patient, shedding light on the intricacies of diabetic
striatopathy and its implications for both clinical practice and the broader understanding of diabetes-
associated neurological manifestations.

Case Presentation

A 49-year-old female patient with a past medical history of poorly controlled type 2 diabetes mellitus
(T2DM) and prior left index finger amputation as a complication from her diabetes presented for evaluation
of a two-week duration of sudden onset left upper extremity choreiform movements, which were
progressing as more frequent and intense in nature. The patient had completely retained awareness and
alertness during these events and was unable to suppress movements voluntarily.

The patient was initially diagnosed with T2DM about 20 years ago with a family history significant for type 1
diabetes mellitus in her maternal aunt, grandmother, and great-grandmother. She initially was prescribed
metformin for one year and then began managing with diet and exercise due to personal preferences. She
was admitted for necrotizing fasciitis in 2019 with a reported hemoglobin Alc (HbAlc) to be 15% at that
time. The patient was subsequently placed on insulin. She continued insulin until 2021 and her HbA1lc was
reported to be around 7-8%. The patient then again began managing with diet and exercise due to personal
preferences despite medical recommendations to continue insulin. Since then, the patient says she was not
seen by a primary care doctor, and her last HbAlc was drawn two years prior.

On exam, the patient had frequent choreiform movements with flailing of the left upper extremity. The
muscle testing, tone, and reflexes that were able to be gathered were normal. The patient had a sensory loss
in the bilateral lower extremities in a stocking distribution.
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The patient had normal vitals, including no fever. Initial laboratory blood work, including a complete blood
count and complete metabolic panel, was unremarkable outside of an elevated blood glucose level of 184
mg/dL. A noncontrast CT head on arrival to the emergency department showed a hyperdense lesion. At this
point, there was concern for a hemorrhage versus a mass lesion, and neurology was then consulted. An MRI
brain without contrast showed a hyperintense lesion in the right basal ganglia on T1 imaging with no strong
restricted diffusion or fluid-attenuated inversion recovery (FLAIR) correlate thus indicating no hemorrhage,
stroke, or mass was present. Imaging findings can be seen in Figure 1.

FIGURE 1: CT head (A) and MRI brain (B) showing a hyperdense and
hyperintense lesion respectively in the right basal ganglia.

HbAlc later resulted as >14%. Anti-GAD and anti-IA 2 antibodies were negative.

Given the clinical picture and imaging findings, a diagnosis of nonketogenic hyperglycemic hemichorea was
made. The patient was trialed on a number of medications, including olanzapine and benztropine before
clonazepam was used to help manage the choreiform movements in the short term. Strict diabetic control
was the goal for the patient to achieve better control of the movements in the long term. The patient was
restarted on an insulin regimen while in the hospital with the help of internal medicine and eventually was
discharged on 7 units of lispro three times a day with meals and 20 units of glargine nightly. The patient was
also set up with a primary care doctor to follow up with as an outpatient.

Discussion

The presented case of a 49-year-old female with poorly controlled type 2 diabetes mellitus and sudden-
onset left upper extremity choreiform movements highlights the intricate relationship between diabetes and
central nervous system manifestations, particularly diabetic striatopathy. The distinct choreiform
movements observed in our patient are indicative of basal ganglia dysfunction, a phenomenon increasingly
recognized in the spectrum of diabetes-related neurologic complications [4]. Imaging findings
corresponding to the unilateral hyperdensity and hyperattenuation in the right basal ganglia confirmed the
diagnosis and clinical picture of this patient as most compatible with nonketotic hyperglycemic hemichorea
[2]. The patient’s elevated HbAlc (>14%) on admission further highlights the association between poor
glycemic control and the development of diabetic striatopathy.

While the overall pathogenic mechanism of nonketotic hyperglycemic hemichorea is unclear, as well as the
cause of the neuroradiological findings, the hypothesized mechanisms include hyperviscosity from
hyperglycemia leading to blood-brain barrier disruption and decreased GABA in the striatum due to the
nonketotic state [5]. In the management of choreiform movements, a trial of various medications preceded
the successful short-term control achieved with clonazepam. However, the long-term focus shifted toward
strict diabetic control, recognizing the potential for sustained improvement in neurological symptoms with
glycemic control. Treatment includes aggressive glucose control, which can lead to both the resolution of
the hemichorea as well as the imaging findings [4].

A literature search was completed on PubMed of “diabetic striatopathy” and can be seen in Table 1, with 37
cases being found in our search [2,6-33].
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glycemic control

Glycemic control

Glycemic control
Glycemic control

Glycemic control

Glycemic control

Glycemic control

Haloperidol and glycemic control

Clonazepam and glycemic
control

Haloperidol and glycemic control
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Patient Outcome

Bulbar weakness had improved and generalized chorea
resolved

Symptoms completely resolved and decreased signal intensity
in both the basal ganglia

Lost to follow-up

Symptom improvement and movements disappeared during
his sleep

Relapse episode of hemichorea-hemiballism then full recovery
Not reported

Abnormal movements resolved but striatal hyperdensity was
still present at the follow-up CT scan after 10 days but was
less pronounced

Minimal symptoms after 45 days

Symptoms resolved completely

Improvement of symptoms and almost complete resolution six
months later on MRI

Lost to follow-up
Passed away from other complications during the hospital stay
Symptoms resolved completely

Symptoms resolved completely and there was a persistence of
striatal abnormalities in neuroimaging at six months

Symptoms resolved completely and persistence of striatal
abnormalities in neuroimaging at 6 months

Lost to follow up

Lost to follow up

Three-month follow-up showed complete resolution of
involuntary movements and imaging findings

Symptom persistence at three months

Symptoms resolved completely

Symptoms improved

Symptoms improved

Symptoms resolved completely
Symptoms improved

Symptoms improved and repeat CT showed decreased density
and range of lesions in the left basal ganglia

Symptoms resolved completely and complete resolution of
imaging findings at 18 months

Symptoms improved
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glycemic control

Glycemic control Symptoms resolved at discharge but lost to follow-up [27]
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: exyP einiedt) onaz.epam Symptoms improved [29]
haloperidol, and glycemic control
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] Symptoms improved [30]
and glycemic control
Glycemic control Symptoms improved [31]
) Symptoms resolved completely at 3 months but lost to follow-
Tetrabenazine [32]
up thereafter
Glycemic control Symptoms resolved completely [2]
Haloperidol, risperidone, and Symptoms resolved completely and MRI findings resolved at [33]

13 weeks

TABLE 1: Previously published cases of diabetic striatopathy

Most cases showed substantial improvement or complete resolution of symptoms with proper glycemic
control. Treatment for symptomatic movement control varied and was based on what worked best for the
patient while in the hospital. Some cases even reported seizure activity coming from the lesions seen in
brain imaging. Our search also revealed that this complication was not limited to adults and could arise in
the pediatric population.

Seven of the 37 cases found were lost to follow-up. This can be a common challenge in chronic medical
conditions, and these patients usually face poorer disease control. This would seem unsurprising given the
need for poorly controlled diabetes to cause this complication but highlights the need for close follow-up to
make sure strict diabetic control can be achieved in order to have symptom resolution. Those cases that did
follow-up imaging showed a resolution of the imaging findings, which varied from 3 months to 18 months in
time.

Conclusions

In conclusion, this case demonstrates a unique relationship between poorly controlled diabetes, basal
ganglia dysfunction, and choreiform movements. The diagnosis of nonketotic hyperglycemic hemichorea is
usually made through imaging along with a corresponding clinical picture. Early identification and
treatment can lead to complete resolution of the symptoms and better patient outcomes. Clinicians should
remain vigilant for such presentations in diabetic patients, fostering a comprehensive approach that
encompasses both symptomatic relief and glycemic control for optimal patient outcomes.
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