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Mutations in the skeletal muscle ryanodine receptor (RYR1) gene, encoding the principal 
sarcoplasmic reticulum (SR) calcium release channel with a crucial role in calcium signalling 
and excitation-contraction coupling, are a common cause of inherited neuromuscular disease. 
Dominant RYR1 mutations were initially identified in patients with malignant hyperthermia, a 
potentially fatal pharmacogenetic reaction to volatile anaesthetics and muscle relaxants, and 
CCD, a relatively mild congenital myopathy characterized by central areas with absence of 
oxidative stain. More recently, a much wider spectrum of both clinical and pathological features 
has been recognized, particularly in association with recessive inheritance. 
Clinically, severity of currently recognized RYR1-related myopathies ranges from profoundly 
affected neonates within the fetal akinesia spectrum to mildly affected adults with a 
predisposition to exertional myalgia and rhabdomyolysis but no muscle weakness. 
King-Denborough syndrome (KDS), a dysmorphic syndrome associated with malignant 
hyperthermia susceptibility (MHS), has also recently been linked to the RYR1 locus but is 
likely to be genetically heterogeneous. Certain features such as periodic paralysis or an 
exclusive axial myopathy have been reported in single cases harbouring RYR1 mutations but 
the prevalence of these associations remains to be ascertained.   
Pathologically, predominantly recessive RYR1 mutations have now been implicated in 
subgroups of MmD with external ophthlmoplegia, CNM and congenital fibre type disproportion 
(CFTD). Whereas typical dominant CCD is predominantly due to mutations concerning the 
C-terminal mutational hotspot, recessive mutations are distributed throughout the RYR1 
coding sequence and are often associated with a reduced amount of functional RyR1 protein. 
Correct genetic diagnosis of a RYR1-related myopathy, often challenging due to its pleomorphic 
manifestations, may be aided by muscle MR imaging demonstrating a characteristic pattern of 
selective involvement often more consistent than clinical or pathological features.  
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