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The Closer We Get, The Further Apart We Become
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Coronary computed tomography angiography (CTA) be-
came a powerful tool in the detection of coronary artery 
disease (CAD) as it allows the visualization of the lumi-
nal stenosis and the vessel wall simultaneously. Detect-
ing the presence of coronary atherosclerosis and stenosis 
alone does not provide sufficient prognostic information 
on future events. It has been shown that plaques with high 
risk features, such as positive remodeling, low attenua-
tion, napkin ring sign, and spotty calcification, are associ-
ated with subsequent coronary events.1 Moreover, recent 
studies suggested that plaques with high risk features 
have a higher likelihood to cause ischemia independent of 
the degree of stenosis. Ischemia-guided revascularization 
compared to revascularization based on stenosis sever-
ity shows prognostic benefit.2–4 Therefore, to define the 
functional significance of atherosclerotic lesions, it is of 
utmost importance to be able to provide appropriate con-
servative or invasive therapy.

Invasive fractional flow reserve (FFR) is the gold stan-
dard technique to detect lesion-specific ischemia. How-
ever, due to the technical advances that cardiac CT un-
derwent during the past decade, noninvasive ischemia 
assessment has become feasible. Isotropic resolution and 
high-quality image datasets allow for advanced functional 
assessments and computational simulations.

With the application of computational fluid dynamic 
modeling to cardiac CT datasets flow simulation and pres-
sure estimation became feasible allowing the calculation 
of FFR values noninvasively. The simulation does not re-
quire any extra image acquisition or special medication, 
which eases the implementation of FFR-CT into the daily 
routine. All major studies aiming to assess the diagnostic 

performance of FFR-CT have been conducted with Heart-
Flow FFRCT (HeartFlow Inc, Redwood City, California, 
USA), which is a vendor-independent application.5 The 
main disadvantage of HeartFlow FFRCT however, is that it 
only provides off-site analysis, which takes 12–24 hours 
and requires data transfer. Other vendors have developed 
on-site FFR simulation algorithms; however, these still 
have to be validated. 

Transluminal attenuation gradient (TAG) quantifies 
the contrast material attenuation change along the ves-
sel, which refers to flow circumstances within coronaries.6 
TAG shows a consistent decrease and marks maximal ste-
nosis with a significant attenuation drop. This technique 
can be applied on single heart beat-acquired CTA images, 
and similarly to the FFR-CT application, the regular CTA 
protocols do not need to be extended. Additionally, with 
the implementation of corrected contrast opacification, 
the inhomogeneous attenuation can be adjusted for in da-
tasets acquired in more than one step. Initial validation 
studies confirmed diagnostic improvement if TAG was 
combined with conventional coronary CTA as compared 
to CTA only.7 However, probably due to the differences in 
scanners, reconstruction techniques, and contrast mate-
rial injection protocols, there is currently no uniform cut-
off value for TAG. 

It is of high clinical importance to understand the 
association of ischemia with the presence of high-risk 
plaque features. In two articles published in two con-
secutive issues of JCE, Orzan et al. demonstrated that 
TAG shows a good correlation with invasive FFR values. 
Furthermore, they showed that increased TAG values are 
associated with high-risk plaque characteristics, which 
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suggest the potential of this technique to help in the 
quest to identify vulnerable lesions.8,9 We appreciate Or-
zan et al. for the first steps to bring us closer to under-
stand the relationship of TAG and high-risk plaque fea-
tures. Larger studies are warranted to further elucidate 
the intricate relationship of lesion-specific ischemia and 
plaque vulnerability.
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