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Five things to know about …

Coronary computed tomography angiography

Gilat Grunau MD PhD, Jonathon Leipsic MD

Coronary computed tomography angiography (CTA) is a noninvasive imag-
ing study that allows for the detection of coronary artery stenosis

Contrast medium is injected 
intravenously, and multidetector 
technology is used to take an 
image of the heart during a sin-
gle breath hold (acquisition time 
~8 s for 64 detectors). Blockade 
is recommended for patients with 
heart rates faster than 65  beats/
min to improve image quality 
and to reduce exposure to radia-
tion. Because of its coronary 
vasodilatory effect, nitroglycerin 
is given sublingually to optimize 
image quality.1

Figure 1: High-grade (70%–99%) stenosis 
at the proximal left anterior descending 
artery (arrow) on the basis of predomi-
nantly noncalcified plaque.

Coronary CTA has high diagnostic 
accuracy compared with invasive cor-
onary angiography

Multicentre trials comparing stenosis as 
seen on coronary CTA with that seen 
on invasive coronary angiography — 
the gold standard — have found high 
sensitivity (85%–99%) and specificity 
(64%–90%). Coronary CTA is most 
useful at ruling out coronary artery dis-
ease, with a very high negative predic-
tive value (83%–99%).2
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Coronary CTA has additional advan-
tages over invasive coronary angi-
ography

Invasive angiography focuses only on 
the lumen, whereas CTA provides 
information on the extent and charac-
terization of plaque. In addition, CTA 
allows evaluation of the course of cor-
onary vessels, congenital abnormali-
ties, cardiac anatomy and extracardiac 
pathology. Current CT machines and 
low-dose protocols result in a radia-
tion dose similar to that of annual 
background radiation (2–4 mSv).3

Coronary CTA used in routine prac-
tice does not provide information on 
coronary blood flow

Routine CTA currently done in clinical 
practice assesses stenosis severity and 
plaque burden, but does not provide 
information as to the hemodynamic 
significance of the stenosis. Recent 
advances have resulted in extensive 
hemodynamic data by integrating com-
putational fluid dynamics into a resting 
coronary CTA anatomic model, and 
are showing great promise.4

There are several indications for 
using coronary CTA in routine 
practice

Coronary CTA is useful in exercise 
testing when patients have interme-
diate risk findings or normal find-
ings with continued symptoms; 
equivocal stress imaging results; or 
discordant results on exercise elec-
trocardiography and stress imaging.5 
Coronary CTA is not appropriate for 
patients with symptoms of definite 
acute myocardial infarction or a 
high pretest likelihood for coronary 
 stenosis.5
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