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1. Advanced MRI imaging for outcome prediction in pediatric stroke
Stroke is a significant cause of childhood mortality, morbidity and long-term disability but is frequently undiagnosed, particularly in the neonates. We are interested in identifying biomarker for early diagnosis and quantification of ischemic brain injury in neonates and children. We are using advanced imaging techniques including quantitative measures of white matter damage and resting state functional connectivity. We want to understand the role of white matter lesions in the development of motor and cognitive delay in children with ischemic brain injury. 
We also want to explore how rehabilitation can modify abnormal brain connectivity from stroke. We are also trying to identify changes in brain connectivity that results from aggressive and early rehabilitation intervention and are related to improved outcome and brain plasticity mechanisms. 
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2. Gait development in children

[image: ]In collaboration with the Department of Engineering, we are working to develop a system for characterization and monitoring of motor function in children with stroke. These include characterization of gait parameters during early development, as well as quantification of hand dexterity in normally developing children and in children with stroke. We are testing use of low-cost technologies, like pressure gauges and cell-phone accelerometers for home based monitoring of rehabilitation intervention. 
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Schematic of pressure foot data, after acquisition and processing in Matlab. 
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blue.
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3. Role of Inflammation in Pediatric Stroke

We are investigating the role of inflammation in neonatal ischemic brain injury, specifically Hypoxic Ischemic Encephalopathy (HIE) and Acute Ischemic Stroke (AIS). to identify differences in absolute neutrophil and lymphocyte counts, and neutrophil/lymphocyte ratio (NLR) between neonates with ischemic brain injury and healthy, age-matched controls. We will also determine if these differences can be used as potential diagnostic markers for neurological long-term outcome. 
[bookmark: _GoBack]After sufficient clinical data has been obtained, the results will be translated into a neonatal HIE animal model, where the role of infection and inflammation in the pathogenesis of ischemic lesions can be further investigated.
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