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Abstract

We report a case of a 72-year-old woman who presented with a one-week history of abnormal, involuntary movements in her
left upper limb. These movements were persistent throughout the day, occurring during both activity and sleep, and had
progressively increased in intensity since onset. She also experienced weakness in the affected arm. Her past medical history
included hypertension, managed with Amlodipine 5 mg once daily. On examination, she exhibited continuous, involuntary,
flinging movements of the left arm, consistent with hemiballism. The rest of her neurological examination was unremarkable,
and cerebellar signs could not be assessed due to the involuntary movements. Her blood pressure on admission was 202/81
mmHg. Random blood glucose was 27 mmol/L, with ketones at 0.8 mmol/L and serum osmolality at 285 mOsm/kg. She
was managed as a case of hyperosmolar hyperglycemic state. Investigations showed an HbAlc of 18.6%. A head computed
tomography (CT) revealed no intracranial abnormalities, while magnetic resonance imaging (MRI) showed tiny hypodensities
in the left ganglio-capsular region and small hypointensities in the right ganglio-capsular area and this not stroke. Treatment
with Risperidone successfully resolved the chorea. Her blood pressure and blood glucose were optimized, and she was
discharged in stable condition. Hemichorea-hemiballismus as the first presentation of diabetes is extremely rare. Most case
reports indicate an HbAlc of 12% or higher can be associated with hyperglycemia-induced hemichorea-hemiballismus
(HIHH). Further research is needed to clarify the mechanisms underlying HIHH and to determine a definitive HbAlc
threshold.
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Introduction Basal ganglia involve in important process of glucose
metabolism. For instance, GABAergic neurons in the
substantia nigra pars reticulata (SNr) and globus
pallidus (GP), key output nuclei of the basal ganglia,
sense glucose via ATP-sensitive potassium (KATP)
channels and other unknown mechanisms. SNr
neurons modulate their firing rates based on blood
glucose levels, influencing feeding-related processing.
Glucose metabolism’s role in motor disorders

Diabetic striatopathy, also known as non-kenotic
hemichorea-hemiballismus (NKHH), is a basal ganglia
syndrome characterized by movement disorders such
as chorea and hyperglycaemia. It presents with
distinctive ~ neuroimaging  features, including
contralateral striatal hyper density on computed
tomography (CT) or hyperintensity on T1-weighted
magnetic resonance imaging (MRI). Although the
prognosis is generally excellent, with full resolution
possible through anti-hyperglycemic therapy alone or
in combination with neuroleptic medications, some
cases may be complicated by stroke, seizures, or
cognitive and behavioral disturbances [1,2]. Several
risk factors were identified such as Asian ethnicity,
female sex, prolonged poor glycemic control, and
concurrent diabetic retinopathy [1,2,3].

includes GLUT1 mutations causing paroxysmal
kinesigenic choreoathetosis, abnormal glycolysis in
Huntington’s  disease, and increased glucose
metabolism in SNr and GP in Parkinson’s disease.
While glucose is the brain’s primary energy source, its
precise  cellular  utilization  remains unclear,
warranting further research into basal ganglia
vulnerability in neurodegenerative diseases [3]. The
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hypothalamus regulates blood glucose, as shown by
glycosuria following fourth ventricle damage in
rabbits. Disrupted glucose sensing in the
hypothalamus contributes to obesity and type 2
diabetes (T2D). Through the autonomic nervous
system, it controls glucagon release via the
sympathetic system (raising glucose) and insulin
release via the parasympathetic system (lowering
glucose). Circulating factors like glucose, insulin, and
leptin influence hypothalamic neurons, impacting
glucose homeostasis, food intake, energy use, and
adiposity in type 2 diabetes [4]. In this case report we
present a case of patient presenting with Hemichorea-
hemiballismus presenting as a new diagnosis of
diabetes.

Case report

The patient is a 72-year-old woman who presented
with a one-week history of abnormal, involuntary
movements of her left upper limb. These movements
were persistent throughout the day, occurring during
both activity and sleep, and had progressively
increased in intensity since onset. She also
experienced weakness in the affected arm. Her past
medical history was significant for hypertension,
managed with Amlodipine 5 mg once daily. On
examination, she exhibited continuous, involuntary,
flinging movements of the left arm, consistent with
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hemiballism. Muscle strength was 4/5 in the left arm
and 5/5 in the right. The rest of her neurological
examination was unremarkable, and cerebellar signs
could not be assessed due to the involuntary
movements. Her blood pressure on admission was
202/81 mmHg. Random blood glucose was 27
mmol/L, with ketones at 0.8 mmol/L, and serum
osmolality at 285 mOsm/kg. She was managed as a
case of hyperosmolar hyperglycemic state. She
reported polyuria and polydipsia prior to admission,
and her HbAlc was 18.6% (Table 1). A head CT
showed no intracranial abnormalities, while an MRI
revealed tiny hypodensities in the left ganglio-capsular
region and small hypointensities in the right ganglio-
capsular area on SWI images (figure 1 and figure 2)
and this not stroke. During her hospital stay, the
involuntary movements progressed to involve the left
leg. She was started on Risperidone 500 mcg twice
daily, and two days into treatment, the movements
ceased. Although imaging did not fully explain the
movement disorder, the neurology team suggested
that chronic hyperglycaemia and poorly controlled
hypertension might have caused her symptoms. Her
blood pressure and blood glucose were optimized, and
she was discharged in stable condition. She was
followed up in the community and managed to
achieve satisfactory control of her diabetes, with no
further episodes of convulsions. Patient was
consented for publication of the case report.
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Figure 1: No acute intracranial pathology is demonstrated.
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Table 1: List of summaries of plasma biochemistry tests

Test Value and normal reference range
Hb 111 (110-150 g/L)

Urea 9.5 mmol/L (2.5-7.5)

Creatinine 97 mmol/L (reference range 1-12)
Glomerular filtration rate | 59 ml/min (> 90)

TSH 1.25 pmol/L (0.34-5.6)
FT4 13.7 pmol/L (7.7-15.1)
CRP 4.7 mg/L (0-6)
Anti-GAD antibody Negative

Plasma osmolaity 294 mmol/kg (275-295)
Urine Plasma osmolaity 671 mmol/kg (300-900)
PH 7.4

Lactate 1.5 mmol/L (< 2)
Glucose 27 mmol /L

Plasma ketones 0.8 mmol/L (<3)

Discussion
The presence of hemichorea-hemiballismus (HC-HB)

as the first presentation of diabetes is extremely rare.
For instance, Pinsker et al. reported a 66-year-old
presenting with worsening right-sided
choreiform and ballistic movements over two weeks,
without a prior diagnosis of diabetes. Her serum
glucose exceeded 600 mg/dL, with no ketones. CT
and MRI revealed left basal ganglia abnormalities,

female

consistent with  hyperglycemia-related HC-HB.
Symptoms resolved with the restoration of
euglycemia, highlighting the importance of

recognizing this reversible condition to exclude other
intracranial pathologies [5]. Similarly, Sitburana and
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Ondo reported a 74-year-old woman with new-onset
diabetes, sudden mild left hemiparesis, and marked
left HC-HB, which was successfully treated with
tetrabenazine. Brain CT and MRI showed right
putamen and caudate lesions typical of hyperglycemia-
induced hemichorea-hemiballismus (HIHH) [6].
Ifergane et al. also described three cases of HC-HB
associated with new-onset diabetes [7]. Therefore, it is
important to exclude diabetes mellitus in individuals
presenting with HC-HB.

Various case reports have documented associations
between different HbAlc levels and HC-HB. For
instance, Tsai et al. reported an HbAlc of 14.6% in a
case of HIHH [8]. Other studies have shown
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associations with HbAlc values of 10.8%, 11.1%,
13.4%, 15.3%, >14%, 12.4%, 12.1%, 14%, 12.2%,
13%, 14%, and 14.8%, respectively (1,9-19). In our
patient, the HbAlc was 18.6%. Therefore, we
postulate that an HbA1c of 12% or more may increase
the risk of developing HIHH. Further systematic
reviews and meta-analyses are needed to determine a
definitive HbAlc cutoff. In our case, risperidone
completely resolved the chorea. Various medications
have been used to treat HIHH. For example, Enes
Silva used levetiracetam to control seizures in a
patient with HIHH (1), while Sitburana and Ondo
used tetrabenazine [6]. Safan et al. demonstrated that
low-dose haloperidol can also be effective in managing

HIHH [20].

Conclusion

In individuals presenting with hemiballistic or choreic
movements, diabetes mellitus should be considered as
a potential underlying cause. Those with an HbAlc of
12% or higher may be at increased risk of developing
HIHH. Further research is necessary to elucidate the
mechanisms underlying HIHH, and systematic
reviews or meta-analyses may help establish a
definitive HbA 1c threshold. This knowledge is crucial
for stroke physicians and neurologists in identifying

patients at high risk for HIHH.
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