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	Introduction/Aim: Current methods for measuring lung health in paediatric and adult populations are recognised as inadequate. Our goal is to integrate X-ray Velocimetry (XV) functional lung imaging into paediatric respiratory clinical care. Supported by MRFF Chronic Respiratory Conditions funding we will: (1) Use XV to quantify early changes in regional ventilation in children with cystic fibrosis (CF), primary ciliary dyskinesia (PCD), and asthma; (2) utilise machine learning in XV analysis to determine how lung disease affects local airflow; and (3) explore consumer, clinician and technician attitudes towards XV lung imaging.
Methods: Clinical XV scans are acquired in two ways. Images are captured in a supine position using a fluoroscope from five different angles across the chest, or a dedicated XVD scanner captures lung motion at four simultaneous angles with the participant in a seated position. In both cases, XV scan information is analysed by 4DMedical’s XV LVAS software-as-a-service, generating a detailed 4D dataset that shows ventilation at every point within the lung and at every stage throughout the breath.
Results: To date, XV studies have been performed in 20 children with CF, 3 with PCD, 8 pre-post Trikafta, and 7 (control) children with no known lung disease. XV imaging revealed ventilation anomalies in each disease cohort not detected by traditional PFT's. Over the next 3 years we plan to utilise XVD scanner technology to expand our XV studies, including in children with asthma, at multiple centres around Australia.
Conclusions: There is a clear clinical need for new tools to assist with early diagnosis and accurate tracking of altered paediatric respiratory function, including where within the lung those changes originate, to reduce the impact of chronic lung disease. XV offers a rapid, non-invasive functional imaging that does not require active cooperation, making it especially suitable for younger children.  
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