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                     Abstract 
  Background     Type 1 diabetes mellitus (T1DM) is one of the most common endocrine diseases in children. Majority of them 

present with metabolic crises in the form of diabetic ketoacidosis (DKA) at diagnosis. Various levels of encephalopathy and 

seizures are the well-known manifestation of DKA. 

   Case presentation     We are reporting an 8-year-old girl who presented with hemi-chorea with DKA as a manifestation of 

type 1 DM which is extremely rare in literature in Asian subcontinents and has been encountered at such a young age for 

the fi rst time in India. 

   Conclusion     T1DM with metabolic crises should always be one of the important diff erentials of hemi-chorea in children. 

    Keywords     Type 1 DM    ·  DKA    ·  Hemi-chorea  

      Introduction 

 Lately, T1DM has been on the rise like type 2 diabetes. 

Three new cases of T1DM/100,000 children 0–14 years of 

age are seen in India per year [ 1 ]. These children usually get 

diagnosed when they present with DKA, an acute metabolic 

crisis with varying degrees of encephalopathy. However, it is 

extremely rare for a child to present with movement disorder 

at the time of diagnosis. Though some studies have reported 

adults presenting with variety of movement disorders due to 

impaired glycemic control (hypo/hyper-glycemia), similar 

instances in paediatric age have been scarce [ 2 ]. We report 

the youngest girl who presented with acute hemi-chorea as 

a fi rst manifestation of type 1 DM due to DKA. 

    Case presentation 

 An 8-year-old previously healthy female child presented 

to our emergency department with history of sudden onset 

of abnormal, slow, involuntary movements involving both 

right upper and lower limbs, which increased during activ-

ity and disappeared in sleep for 5 days. She also had history 

of behavioural changes in the form of increased irritability, 

drowsiness and confusion for one week. 

 She had no history of fever, headache, seizures and neu-

rological illnesses in the past. She was not receiving any 

medication at the time of illness or before. Her birth had 

been uneventful, and she had normal development with good 

academic performance. 

 On clinical examination, the young girl appeared con-

scious, well oriented but irritable with blood pressure of 

106/78 mm Hg. She had involuntary rhythmic quasi-purpo-

sive movements of right limbs involving upper limbs more 

than lower. She had near continuous right-sided movements 

resembling hemi-chorea which used to get explosive in char-

acter during anxiety and voluntary movements making it 

diffi  cult for her to sit or walk. Her higher functions and cra-

nial nerve examination were normal. There was hypotonia 

of both upper and lower limbs with no signs of meningeal 

irritation or cerebellar involvement. Her other systemic 

examination was normal. 

 Initially, clinical diagnosis of acute hemi-chorea second-

ary to auto-immune disorder like rheumatic chorea, sys-

temic lupus erythematosus (SLE) Vs vascular stroke was 

suspected. However, upon further enquiry, she was found to 

have typical history of weight loss, polyphagia, polydipsia 

and polyuria over the last 15 days. Routine investigations 

revealed BSL (blood sugar level): 474 mg/dl with meta-

bolic acidosis having anion gap of 9.2 mmol/dl with positive 

ketone bodies (serum (5.1) and urine (80 mg/dl)) indicating 
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hyper-glycemic ketoacidosis. MRI revealed (Fig.  1 ) left-

sided basal ganglia (caudate and lentiform nucleus) signal 

which was hyper-intense on T2-weighted and hypo-intense 

on T1 images suggestive of metabolic aetiology. Other sup-

portive investigations revealed HBa1c − 16.5 and positive 

anti-GAD antibodies (137.2) with low C peptide (0.40 ng/

ml) further confi rming the diagnosis of T1DM.         

 The child was managed effi  ciently with BSPED 2020 pro-

tocol for DKA. Glycemic control was achieved after 48 h 

with correction of acidosis and dyselectrolemia. She was 

conscious, alert and active throughout her stay in the hospi-

tal. Her chorea became less severe enabling her to walk and 

stand without support on day 2 of treatment and betterment 

of blood sugar levels. She was discharged on subcutaneous 

insulin, oral tetrabenazine with minimal residual chorea but 

ambulant status. At the last follow-up after 2 months of dis-

charge, there was no focal neurological manifestations with 

good compliance with T1DM management. MRI was not 

repeated due to fi nancial constraints. 

    Discussion 

 Type 1 diabetes mellitus (T1DM) is the most common 

endocrine disorder of children with auto-immune aetiol-

ogy. Recently, the number of cases of T1DM has increased 

signifi cantly and we fi nd 3 new cases per 100,000 children of 

0–14 years. The peak age at diagnosis is 12 years with girls 

getting more aff ected than boys [ 3 ]. It may be auto-immune 

or idiopathic in nature and is present in 9% cases of insulin 

defi ciency. The absence of insulin results in increased con-

centrations of glucose in the blood (hyper-glycemia) for the 

elimination of which there is increased water consumption to 

enable fi ltration from the kidney leading to a cycle of poly-

dipsia and polyuria until insulin is fi nally administered. The 

reduced glucose uptake owing to lack of insulin causes the 

cells to use fats and proteins for energy which also produces 

ketones. Diabetic ketoacidosis (DKA) is therefore a common 

presentation of T1DM. Most children in the US with new 

onset of T1DM present with the classic signs and symptoms 

of hyper-glycemia and 30% with (DKA). 

 Neurologic manifestations, however, are relatively rare 

and mostly include lethargy, decreased level of conscious-

ness and coma because of DKA. Extreme rarely chorea, cer-

ebellar ataxia, weakness of lower limbs due to sciatic neu-

ropathy leading to atrophy, hemi-paresis like symptoms have 

also been reported in literature associations of T1DM [ 4 ]. 

 Chorea is a continuous spontaneous involuntary move-

ment of distal muscles occurring during rest and activity 

which tends to disappear in sleep. Hemi-chorea is chorea 

involving only one side of the body. They are usually seen in 

lesions of the basal ganglia, tumours of the brain and meta-

bolic, vascular, or degenerative disease. In rare instances, 

hemi-chorea has also been reported in type 2 DM in adults 

over 50 years [ 5 ]. However, it is extremely rare in the pae-

diatric age group and less than 10 cases have been reported 

so far over the world but few from India [ 4 ,  6 ]. 

 The exact pathogenesis of this manifestation is obscure, 

but there has been hypothesis that during hyper-glycemia 

there is a shift of cerebral metabolism to the anaerobic path-

way with the inactivation of the tricarboxylic acid cycle [ 7 ]. 

The brain then uses GABA as an alternative source of energy 

which eventually leads to metabolic acidosis. In ketotic 

hyper-glycemia, GABA can be re-synthesized using ketone 

bodies, whereas GABA and acetate are depleted rapidly in 

non-ketotic hyper-glycemia-reducing acetylcholine synthesis 

  Fig. 1       MRI brain showing 

hypo-intensities on T1-weighted 

images and hyper-intensities on 

T2-weighted images in the left 

caudate and putamen  
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due to acetate depletion. Reduction of GABA and acetylcho-

line (inhibitory neurotransmitters) in the basal ganglia with 

associated metabolic acidosis and the lack of energy produc-

tion is thought to cause a basal ganglia dysfunction and sub-

sequent chorea [ 5 ]. Another proposed theory attributes occur-

rence of chorea to hyper-glycemia-induced hyper-viscosity 

leading to reduced regional cerebral blood fl ow [ 8 ]. Analyses 

of biopsy specimen of basal ganglia have revealed changes 

similar to infarction in the form of neuronal loss, gliosis and 

reactive astrocytosis [ 9 ]. These histological changes are also 

responsible for characteristic MRI signal intensities. Since 

all the proposed mechanisms are due to hyper-glycemia, the 

correction of blood sugar levels has shown amelioration of 

neurological symptoms and sometimes complete resolution 

of chorea [ 10 ]. Nevertheless, there are instances where addi-

tional antipsychotics have been required. In a meta-analysis 

of 53 adults with chorea and non-ketotic hyper-glycemia, 

16 had complete resolution only with glycemic control, 

31 needed treatment with haloperidol (   n = 18     ) and others 

in combination (   n = 13     ), though 7 patients had fl uctuating 

course and were resistant to therapy. No such research has 

been done in paediatric population as of now. 

 Imaging studies may/not reveal any changes. Common 

involvement although has been seen in the basal ganglia 

especially the putamen and caudate nucleus in the form of 

hyper-intensities which interestingly resolve after correction 

of hyper-glycemia [ 11 ]. 

    Conclusion 

 T1DM is a common disorder in the paediatric age group. 

Majority of them are diagnosed at DKA at emergency unit 

needing intensive care. Hemi-chorea has been reported 

extremely rarely with T1DM. This study emphasizes the 

need for considering it as one of the diff erentials of acute 

hemi-chorea which needs immediate attention and prompt 

treatment. 

       Abbreviations       T1DM    :  Type one diabetes mellitus ;     DKA    :  Diabetic 

ketoacidosis ;     Hg    :  Mercury ;     GAD    :  Glutamic acid decarboxylase auto-

antibodies ;     SLE    :  Systemic lupus erythematosus ;     GABA    :  Gamma amin-

obutyric acid ;     BSPED    :  Britsh Society for Paediatric Endocrinology 

and Diabetes     
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