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Objective(s): Develop a non-invasive, lead based Respiratory Variation Monitoring (RVM) system for tracking external chest wall motion to provide a continuous, quantitative, real time assessment of respiratory status. Current technology does not provide real-time monitoring that adequately identifies and categorizes abnormalities in pulmonary physiology. A technique which reliably demonstrates adequacy ofof ventilation and quantifies changes in respiratory physiology would permit better clinical decision making and earlier intervention. Continuous monitoring of ventilatory sufficiency would particularly benefit the cardiothoracic patient. 
Methods: A prototype impedance based RVM system collected and processed respiratory signals during 356 tests in 25 visits of 9 adult subjects. Three lead configurations (A,B,C) based on anatomic landmarks were evaluated. Standard spirometry measurements (tidal volume, slow breathing, erratic breathing, minute ventilation, maximum volume ventilation, forced expiratory volumes) were obtained simultaneously with RVM. 
Results: RVM measurements correlated strongly (r=0.95) with the volume of inhaled air across a variety of breathing maneuvers. Lead configuration A had best correlations across all subjects (r=0.98). A mixed effects ANOVA analysis (subject is a random effect) discriminated (p < 0.001) for anatomic lead placement A vs. two other lead placements, B and C. We have developed a preliminary global calibration methodology/automatic routine to account for varying body types. RVM data provides a basis for analysis of the variability/complexity of respiratory rates, volumes and curve parameters. 
Conclusions: Initial results show the promise of a lead based RVM system to deliver a new clinical parameter to assess adequacy of pulmonary function. This could improve outcomes and reduce costs. 

