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ABSTRACT 

Cerebral edema is the one of the most significant predictors of poor outcome after traumatic brain 

injury.  It is still unclear what the pathophysiological and cellular mechanisms and predictors of post-

traumatic edema are. The exponential growth in genetic information has opened an avenue for 

investigation in traumatic brain injury and implicated specific genes in the pathophysiology of post-

traumatic injury edema.  Two examples are the Aquaporin-4 and CACNA1 genes, which respectively 

encode water and calcium channels. The Aquaporin-4 gene on chromosome 18q11.2-12.1 encodes the 

Aquaporin-4 protein (AQP4) water channel.  AQP4 is one of the bidirectional high capacity water 

channels that is primarily expressed in astrocytic foot processes in the central nervous system at the 

blood-brain barrier and is thought to be critical for brain water homeostasis. Experimental studies 

showed that AQP4 deficient mice had significantly reduced cerebral edema and better survival in a 

water intoxication model. The CACNA1 gene on chromosome 19p13 encodes the α1A subunit of a 

neuronal calcium channel.  Patients with Familial Hemiplegic Migraine and delayed fatal cerebral edema 

and seizures from minor trauma have been found to have mutations in CACNA1, which are hypothesized 

to enhance development of cytotoxic edema.   A missense mutation is reported to enhance risk of 

delayed fatal cerebral edema. Hypothesis: The CACNA1 gene missense mutation S218L and AQP4 

polymorphisms will be over-represented in patients with post-traumatic cerebral edema.  Our Specific 

Aim is to perform full exon sequence analysis of these two genes in 20 well-defined cases of excessive 

cerebral edema. Our long term goal is to systematically investigate genetic variants as determinants of 

risk of excessive cerebral edema. It is hoped that this will further elucidate secondary mechanisms of 

injury specifically in the formation of post-traumatic edema and lead to targeted therapies in the future. 
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