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Abstract Title: The Use of CT Lung Ventilation Analysis Software (CT LVAS) for Assessment of Patients With Unexplained Dyspnoea or Chronic Cough.
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Introduction/Aim: Breathlessness and persistent cough are commonly unexplained using standard-of-care testing such as pulmonary function tests (PFTs) and structural imaging. These challenging patient presentations often require repeat consultations and can lead to patient anxiety and poor outcomes as clinical management cannot reliably be tailored to individual patients. To address this we applied a novel post-imaging software, CT Lung Ventilation Analysis Software (CT LVAS, 4DMedical), to patients’ CT scans. Our aim was to determine if CT LVAS provided useful clinical insights, helped to explain patients’ dyspnoea or chronic cough and changed management of the patients.

Method: 4DMedical’s CT LVAS was performed on over 50 patients with a range of clinical presentations attending a busy Respiratory Clinic in Sydney. Most patients had unexplained breathlessness or chronic cough and completed standard-of-care diagnostic tests. Spectrum Medical Imaging performed high resolution, inspiratory and expiratory breath hold CT imaging on each patient. The images were processed by 4DMedical using CT LVAS, a functional lung imaging technology that uses 3-dimensional movement in the lungs as a measure of regional lung ventilation. DICOMs with LVAS overlay and summary CT LVAS ventilation reports were provided to Spectrum Medical Imaging who correlated the output with the structural CT images and incorporated into their CT report.

Results: Presenting symptoms, PFT results, key CT slice images, CT LVAS results and changes in patient management are presented for a subset of patients in Figure 1. The examples include cases where the CT LVAS report provides a focus by highlighting the functional impact of subtle structural changes that are evident but easily overlooked or dismissed as insignificant. The examples also show mismatches between the structural CT appearance and CT LVAS, including cases of symptomatic patients with detected regional ventilation deficiencies, despite normal PFTs. Changes to clinical management were informed by CT LVAS which helped to explain mismatches between a patient’s symptoms versus PTFs or structural CTs.

Conclusion: CT LVAS was found to be a useful tool to inform the management of patients with unexplained symptoms.
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