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(1) 
• Characteristic brain 

MR imaging. 
• Raised serum, CSF 

or urinary organic 
acid biomarkers 

• Muscle biopsy 
diagnostic of 
mitochondrial 
dysfunction inc 
histochemical (COX-
deficient fibres, 
ragged-red fibres) 
and biochemical 
(respiratory chain 
enzyme deficiencies) 
markers of disease 
pathology 

(2) 
• Clinical presentation  
• Biochemical  
• Haematological  
• Radiological  
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