Regional lung function assessment using the novel XV scanner: a feasibility study in chronic respiratory diseases
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[image: ]Introduction: X-ray Velocimetry (XV) is a novel technique that quantifies regional lung ventilation from X-ray fluoroscopy images. Its sensitivity has been demonstrated in animal and human studies. The XV scanner is a new, non-invasive, rapid, purpose-built device to capture images for XV analysis. This study evaluates its feasibility for assessing lung function in adults with chronic respiratory diseases (CRD). 
Method: Participants 18 years with CRD were recruited from four Sydney sites. Participants underwent multiple breath nitrogen washout (MBNW) via tidal breathing and spirometry according to ATS/ERS standards. An XV scan was performed, with cinefluorographic images across four synchronised angles captured during one breath cycle while seated. XV images were combined with a recent chest CT, and XV analysis generated XV metrics and XV ventilation maps. 
[image: ]Results: Thirty-five participants with CRD were recruited. Baseline characteristics are shown in Table 1. All participants completed acceptable and reproducible spirometry and the XV scan. 12 participants were unable to complete MBNW. FEV1/FVC z-scores significantly correlated with XV metrics ventilation defect percentage (VDP) (R2=0.13, p=0.03), ventilation heterogeneity (VH) (R2=0.12, p=0.04) and low ventilation region (LVR) (R2=0.13, p=0.03). Lung clearance index (LCI2.5) significantly correlated with LVR (R2=0.19, p=0.04) but not VDP (R2=0.06, p=0.27) or VH (R2=0.05, p=0.29). There was no correlation between FEV1 z-scores and VDP (R2=0.06, p=0.17), VH (R2=0.04, p=0.23) or LVR (R2=0.04, p=0.23). XV maps revealed the location of areas of lower-than-average ventilation for each participant (Figure 1). 
Conclusion: This study demonstrates the feasibility of the XV scanner to assess regional lung function in adults with CRD. XV-derived metrics correlated significantly with established measures of airflow limitation and ventilation heterogeneity, and XV maps provided regional insight not captured by standard lung function tests. 
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Table 1 Summary of patient demographics and
baseline characteristics. LCI, lung clearance index;
VDP, ventilation defect percentage; VH, ventilation
heterogeneity; LVR, low ventilation region.





image2.png
L

s \ -

v 9
Normalized Specific Ventilation
1

FEV, z-score = -4 .98, FEV,/FVC z-score =-4.98, LCl, 5= 20

Figure 1 XV maps showing regional lung ventilation. Normalized specific ventilation reflects the specific ventilation
throughout each participant’s lungs normalized to their mean. Green represents areas of average ventilation, blue
represents areas of higher than average ventilation, and red represents areas of lower than average ventilation. A) XV
map of Case 1 with PCD, showing areas of lower than average ventilation in the left lower lobe, left upper lobe and
right lower lobe. B) XV map of Case 2 with cystic fibrosis, showing areas of lower than average ventilation in the
bilateral upper lobes.





