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Purpose:  
CT pulmonary angiography (CTPA) is performed in end-inspiration. Non-diagnostic 
studies resulting from inadequate pulmonary arterial contrast opacification may be 
secondary to poor thoracic inflow of contrast and are routinely repeated in end-
inspiration. We aimed to prospectively assess the benefit of performing the repeat 
study in end-expiration to obtain diagnostic studies.  
 
Methods:  
From August 2011 to December 2011 a retrospective cohort of repeated CTPA 
studies performed in end-inspiration was identified using TOH PACS. From 
November 2013 to April 2015, a prospective protocol was implemented to identify 
consecutive non-diagnostic CTPA studies due to poor pulmonary arterial contrast 
opacification. All non-diagnostic studies were identified at the CT console by the 
technologist, were repeated in end-expiration. Lung volumes and pulmonary arterial 
attenuation measured at five different anatomical levels within the pulmonary arteries 
were compared in non-diagnostic inspiration and repeated studies (t test).  Main 
Pulmonary Artery Attenuation (MPA)>200HU was considered a diagnostic CTPA.  
 
Results:  
In the retrospective cohort, among 1063 consecutive CTPA studies, 36 were non 
diagnostic and repeated in end-inspiration. There was increased pulmonary arterial 
attenuation in the second inspiratory study in all arterial segments (p<0.001), with no 
change in lung volumes (p>0.05). In the prospective cohort, of 3633 consecutive 
CTPA studies, 26 patients had a non-diagnostic inspiration study and had a repeat 
end-expiration study. Expiratory phase studies had higher attenuation in all arterial 
segments (p<0.001), with an average 30% decrease in lung volumes [-22% to -38%, 
95% CI]. Repeated studies were diagnostic in 89% (32/36) in the retrospective group 
and 88% (23/26) in the prospective (expiratory) group. There was an average 
increase in attenuation of 62% [+38% to +87%, 95%CI] compared to 81% [+55% to 
+107%, 95%CI] in the retrospective vs prospective group (p>0.05). 
 
Conclusion:  
End-expiration CTPA studies demonstrate significant improvement in pulmonary 
arterial enhancement compared to failed inspiration studies, allowing diagnostic 
salvage studies. 


