Evaluation of CT:VQ Imaging as an Alternative for Lung Perfusion Assessment
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Introduction/Aim: 
A novel imaging approach, CT:VQ (4DMedical™), quantifies and generates 3D ventilation (V) and perfusion (Q) images from non-contrast inspiratory/expiratory chest CT scans. The aim of this study is to evaluate the performance of CT:VQ in generating 3D Q images from non-contrast chest CT scans and to compare it directly with single-photon emission CT (SPECT) perfusion images. This comparison was performed in clinical conditions involving patients with subacute pulmonary embolism, chronic lung diseases, and those undergoing lung volume reduction therapy.
Method: 
In a prospective study, six experienced radiologists with average of 24.3 years of experience, who routinely review V/Q studies conducted evaluations. Seventy-seven subjects from several clinical sites (including University of Miami and SAHMRI) underwent paired inspiratory/expiratory chest CT and SPECT V/Q scans. Perfusion images were reviewed using an online DICOM viewer for reporting findings within an embedded survey, assessing lung perfusion across six zones on a monotonic scale (1=absent to 5=well perfused). Inter-modality correlation was analyzed using Kendall’s Tau (τ). The similarities in perfusion intensity distributions across modalities were also compared by radiologists in a side-by-side view (1=no agreement to 5=excellent agreement) for each lung zone and reported as mean ± standard deviation (SD).  
Results: 
Kendall’s Tau values ranged from 0.702 to 0.765, all statistically significant (p<0.001), indicating strong ordinal agreement between CT:VQ and SPECT across all zones (Table 1). Radiologist-rated perfusion intensity agreement scores were high, with mean ratings above 3 for each reader and exceeding 4 when averaged, signifying good to excellent inter-modality agreement.
Conclusion: 
CT:VQ software generates clinically interpretable perfusion images that align closely with SPECT imaging. This supports its role as a viable, non-nuclear alternative for regional lung perfusion assessment.

Table 1:
	Lung Zone
	Inter-Modality Reader Agreement
(τ)
	Radiologist-Averaged Perfusion Rating
(Mean ± SD)

	Upper-Left 
	0.743
	4.32 ± 0.95

	Middle-Left 
	0.758
	4.32 ± 0.90

	Lower-Left 
	0.712
	4.34 ± 0.89

	Upper-Right 
	0.765
	4.43 ± 0.86

	Middle-Right 
	0.734
	4.38 ± 0.87

	Lower-Right 
	0.702
	4.33 ± 0.95
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Upper - Left    0.743  4.32 ± 0.95  

Middle - Left    0.758  4.32 ± 0.90  

Lower - Left    0.712  4.34 ± 0.89  

Upper - Right    0.765  4.43 ± 0.86  

Middle - Right    0.734  4.38 ± 0.87  
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