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Hemi-Chorea in a Patient  
with Ketotic Hyperglycemia:  
An Unusual Presentation

CASE REPORT
An 81-year-old female, who was a diagnosed case of type 2 diabetes 
mellitus presented to the OPD with history of involuntary movements 
of right upper and lower limbs since one month which had increased 
in severity over the past one week. She was on irregular oral anti 
diabetic medication (tablet metformin 500 mg BD, tablet glimepiride 
2 mg OD). On examination her vitals were stable. Involuntary semi 
purposeful, rapid and jerky movements were noticed in right upper 
and lower limbs [Video-1]. Jack in box movements were noticed 
in relation to the tongue. Tone, power, reflexes, sensory system 
were normal. Cardiovascular, respiratory systems and abdominal 
examination did not reveal any abnormalities. Our potential differentials 
based on the presentation (subacute onset hemichorea in an elderly 
lady) included senile chorea, Huntington’s chorea, late onset Wilson’s 
disease, lacunar stroke/haemorrhage, hypo/hyperthyroid state, 
Sydenham’s chorea, drug induced movement disorder, metabolic 
disorders (hyperglycemia, uremia, hypoparathyroidism). Her routine 
haemogram showed normal haemoglobin (13 gm/dl), platelet count 
(1.77 lakh/µl) and total leukocyte count (7200/µl). Random blood 
sugar was 400 mg/dl with HbA1c value of 17.4%. Urine ketones 
were 40 mg/dl. Arterial blood pH was 7.39 and electrolytes were 
normal (potassium: 4.3 mmol/l, sodium: 135 mmol/l, calcium: 9 
mmol/l). Serum urea and creatinine were normal. Prothrombin 
time of 13.4 secs and aPTT 26 secs were noted. TSH was within 
normal limits (3.5 uU/ml) and MRI brain showed hyperintensities 
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AbSTRACT 
Chorea has often been associated with lesions in the basal ganglia and in the sub thalamic nucleus. It is possible for a patient with 
chorea-ballismus to have hyperglycemia at the initial presentation. We hereby present a case of an 81-year-old female, who was on 
treatment for type 2 diabetes mellitus and presented to us with sub acute onset of abnormal movements of right side of the body. 
She had semi purposeful, rapid and jerky movements of right upper limb and lower limb along with abnormal tongue movements. 
Laboratory data showed very high blood glucose levels, urine ketones were positive and pH of arterial blood was normal. MRI 
brain showed hyperintensities in right basal ganglia. So, hyperglycemia induced hemichorea was considered as a possibility and 
she was treated with insulin. These abnormal movements decreased subsequently with treatment and patient is doing better in the 
follow-up visits. This presentation is extremely rare, as review of literature showed similar presentations in patients with non ketotic 
hyperglycemia but not reported so far in diabetic ketosis.

in right basal ganglia [Table/Fig-1,2]). Based on the examination 
findings and laboratory values the diagnosis were narrowed down 
to hyperglycemia induced hemichorea. She was initially treated with 
intravenous insulin infusion till her blood sugar was near normalised 
and then switched over to subcutaneous insulin with which she 
improved. Patient improved with the treatment dramatically and she 
was discharged with subcutaneous insulin regimen. This relief of 
symptoms further confirmed about the diagnosis of hyperglycemia 
induced hemichorea. During subsequent follow up visit after one 
month, minimal choreo-athetoid movements were noticed for which 
she was started on low dose haloperidol (2 mg OD). Movements 
decreased by next visit and haloperidol was tapered and stopped.

DISCUSSION
Chorea may occur due to causes affecting the basal ganglia like 
hypoxia, metabolic abnormalities, immune mediated disorders, 
infections, drugs etc. Rarer causes of chorea include essential 
thrombocythemia, uncontrolled diabetes mellitus, pregnancy, 
etc. Hyperglycemia can be a cause for the first presentation of 
hemichorea-ballismus [1,2]. It may also be associated with poorly 
controlled diabetes and old age [3]. Cases have been reported where 
patients presented with choreo-athetotic movements, were found 
to have non ketotic hyperglycemia [4].  Most of the patients present 
with insidious onset, involuntary movements which slowly progress 
over few days to weeks with uncontrolled blood sugars, increased 
serum osmolality with absent ketones in serum and urine. In few 
patients chorea starts few days after uncontrolled sugars are noted 
and even after achieving adequate control. The exact mechanism 
of how this uncontrolled sugars cause involuntary movements is 
still an unsolved mystery. According to one hypothesis Gamma 
Aminobutyric Acid (GABA) which is the inhibitory neurotransmitter 
in the central nervous system is depleted as it is used up by the 
brain as an energy source because of lack of insulin [5]. The lack 
of GABA may result in hemichorea and hemiballismus. Another 
hypothesis is transient focal cerebral ischemia due to hyperglycemia 
and hypoperfusion [6]. Biopsy reports demonstrate hypertrophic 
astrocytes to be the main abnormal finding within the basal ganglia [7]. 
The characteristic radiographic finding in non ketotic hyperglycemia 
patients with chorea is a high signal intensity basal ganglia lesion 

[Table/Fig-1]: T2 MRI brain axial section showing hyperintensity in right basal ganglia; 
[Table/Fig-2]: T1 MRI brain axial section showing hyperintensity in right basal ganglia.
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involuntary movements attenuated when she was relaxed, and it 
disappeared during her sleep.
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on the T1-weighted brain MRI [8]. These MRI changes may be 
attributed to the protein desiccation and wallerian degeneration 
occurring in the basal ganglia neurons due to hypoperfusion. Thus, 
hyperglycemia in type 2 diabetes mellitus should be considered as 
one of the important causes of involuntary movements (hemichorea 
or hemiballismus) in elderly females with poor glycemic control 
[9-11]. It is better to get a detailed imaging of brain with T1, T2, 
diffusion weighted and Apparent Diffusion Coefficient (ADC) series 
MRI, to look for ischemia or perfusion defect or any bleeding, 
before concluding on the pathology as treatment options may vary 
accordingly. Literature has shown similar movements in patients 
with non ketotic hyperglycemia [2,6], but, so far no case has 
been reported in a patient with ketotic hyperglycemia. Why these 
movements persist in some patients despite adequate glycemic 
control is still unclear. Neuronal loss from ischemia and putaminal 
micro hemorrhage are possible causes.

CONCLUSION
Ketotic hyperglycemia can also result in hemichorea in diabetic 
patients. The abnormal movements resolved completely with 
control of the blood glucose level. The hypotheses explaining the 
pathophysiology of chorea in hyperglycemia have not involved 
ketone bodies and the occurrence of chorea in both ketotic and 
non ketotic hyperglycemia lends support to this. 

Video-1: The pattern of involuntary movements was mainly con-
tinuous, arrhythmic, purposeless, and dancing like movements 
that were confined to right upper limb(mainly) and lower limb. The 
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