MRI Assessment of Dynamic Lung Volume Changes in Subjects Using a Nasal Expiratory Positive Airway Pressure (nEPAP)
Device
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Introduction: A new treatment for obstructive sleep apnea (OSA) that utilizes adhesive resistive valves for producing nasal expiratory
positive airway pressure (nEPAP) has become available under the name Provent  (Ventus Medical Inc) and is now FDA approved due to its
early success in a subset of patients with OSA. Nevertheless, the mechanism by which nEPAP treats obstructive apnea
is unclear. We propose that the main action of nEPAP is to produce end-expiratory hyperinflation which stiffens the
upper airway through increased longitudinal traction on the trachea. It has thus far not been possible to evaluate
changes in lung volume with the nEPAP device in place using standard pulmonary function measurement techniques.
The purpose of the current study is to demonstrate the capability of a real-time MRI technique for the measurement of
changes in lung volume in subjects using a nEPAP device.
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curves from which the functional residual capacity (FRC) was found by inspecting
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Conclusions: We have shown the capability of using a real-time MRI Figure 3. Results from one subject demonstrating typical lung
technique for the measurement of lung volume (FRC) increase caused volume vs. time curves obtained with (A) and without (B) the use of
by the use of the Provent” nEPAP device. This increase in lung the Provent™ nEPAP device; FRC; and FRC; denote the functional
volume may be a key factor in the observed improvement of OSA in residua@ capacities associated with nasal and oral respiration
patients using the Provent device. Since end-expiratory respectively.

hyperinflation is likely to produce increased traction on the trachea,

we propose that the main action of the expiratory resistors is to stiffen the upper airway through increased longitudinal traction. The
magnitude of this change in FRC and its relationship to tracheal traction and successful therapy with nEPAP need to be further
investigated.
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