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Introduction: Idiopathic pulmonary fibrosis (IPF) is a progressive and irreversible lung disorder marked by fibrosis and loss of lung function. Whilst traditional pulmonary function testing (PFT) provides a global measure of lung function, it lacks the ability to assess dynamic changes across the breathing cycle. X-ray Velocimetry (XV) is an emerging imaging technique that quantifies regional lung ventilation using X-ray fluoroscopy, providing novel metrics to assess regional differences in lung ventilation and motion. This study explored the use of XV imaging in IPF.

Methods: IPF patients from the Royal Prince Alfred ILD outpatient clinic underwent PFT, Multiple Breath Nitrogen Washout (MBNW) and XV imaging between June-September 2025. Cinefluorographic images were captured in the XV scanner from 4 synchronised angles during one tidal breathing cycle. XV metrics including mean specific ventilation (MSV), ventilation defect percentage (VDP), ventilation heterogeneity (VH), tidal volume (TVXV), and low ventilation region percentage (LVRP) were generated by 4D Medical using XV images and historical HRCTs performed within 12-24months. Associations between traditional PFT and XV metrics were evaluated and comparisons between mild (FVC≥70%) and moderate-severe IPF groups (FVC<70%) were made.

Results: Eight IPF patients were included: mean-age 69±4yrs, 75% male, mean-FEV1% predicted 81±27%, FVC% predicted 78±30%, DLCO% predicted 60±15%, MBNW-TV 699±119ml. XV metrics included: MSV: 0.18±0.05, VDP: 11±5%, VH: 40±12%, TVXV 512±159ml and LVRP 10±9%. TVXV correlated strongly with both FEV1% (R2=0.97, p<0.001) and FVC% (R2=0.96, p<0.001) and MSV correlated with FEV1% (R2=0.72, p=0.04) and FVC (R2=0.70, p=0.06). VDP and VH correlated strongly with lower FEV1/FVC ratio (Table 1). LVRP was not associated with traditional PFT. TVXV was lower in patients with moderately-severe compared to mild disease (419ml vs 667ml, p=0.025). 

Conclusion: XV imaging provides novel metrics to assess regional differences in lung ventilation. In IPF patients, these metrics may provide some physiological insight similar to traditional PFT. 
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	Pearson’s correlation between pulmonary function test parameters and XV imaging metrics

	Table 1
	XV imaging metrics

	Pulmonary Function Test
	Ventilation defect percentages (%)
	Mean specific ventilation (ml/ml)
	Tidal volume (ml)
	Ventilation heterogeneity (%)
	Low ventilation region (%)

	FEV1% predicted
	R2=0.137, p=0.747
	R2=0.722, p=0.043
	R2=0.968, p<0.001
	R2=0.265, p=0.527
	R2=-0.273, p=0.514

	FVC % predicted
	R2=0.192, p=0.648
	R2=0.695, p=0.056
	R2=0.963, p<0.001
	R2=0.311, p=0.454
	R2=-0.209, p=0.620

	FEV1/FVC % 
	R2=-0.790, p=0.020
	R2=-0.247, p=0.555
	R2=-0.456, p=0.256
	R2=-0.841, p=0.009
	R2=-0.459, p=0.252

	DLCO % predicted
	R2=-0.026, p=0.956
	R2=0.223, p=0.630
	R2=0.514, p=0.238
	R2=0.063, r=0.893
	R2=-0.081, p=0.863

	MBNW-Tidal volume (ml)
	R2=-0.128, p=0.785
	R2=0.042, p=0.929
	R2=-0.030, p=0.949
	R2=-0.167, p=0.720
	R2=-0.118, p=0.801
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