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Abstract
Coronary computed tomography angiography (CCTA) 

has become an integral tool in the noninvasive diag
nostic workup of patients with suspected coronary 
artery disease in both elective and emergency settings. 
Today, it represents a mature technique providing 
accurate, non-invasive morphological assessment of the 
coronary arteries and atherosclerotic plaque burden. 
Iterative reconstruction algorithms, low kV imaging, and 
single-heart beat acquisitions hold promise to further 
reduce dose requirements and improve the safety and 
robustness of the technique in several circumstances 
including imaging of heavily calcified vessels, patients 
with morbid obesity or irregular heart rates, and assess
ment in the emergency setting. However, it has become 
clear over recent years that cardiac radiologists need 
to take further steps towards the development and 
integration of functional imaging with morphological 
CCTA assessment to truly provide a comprehensive 
evaluation of the heart. Computed tomography myo
cardial perfusion imaging, including both dynamic and 
static dual-energy approaches, has demonstrated the 
ability to directly assess and quantify myocardial ischemia 
with simultaneous CCTA acquisition with a reasonable 
contrast medium volume and radiation dose delivered 
to the patient. In order to promote CCTA in the clinical 
and research environments, radiologists should prepare 
to embrace the change from morphological to functional 
imaging, furnishing all the necessary resources and 
information to referring clinicians.
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Core tip: Coronary computed tomography angiography 
(CCTA) represents a mature technique providing accurate, 
non-invasive morphological assessment of the coronary 
arteries and atherosclerotic plaque burden. Computed 
tomography myocardial perfusion imaging, including 
both dynamic and static dual-energy approaches, has 
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demonstrated the ability to directly assess and quantify 
myocardial ischemia with simultaneous CCTA acquisition. 
In order to promote CCTA in the clinical and research 
environments, radiologists should prepare to embrace 
the change from morphological to functional imaging.
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In recent years, coronary computed tomography 
angiography (CCTA) has transitioned through the 
experimental and clinical validation stages to become 
an integral tool in the noninvasive diagnostic workup 
of patients with suspected coronary artery disease  
in both elective and emergency settings. Today, it 
represents a mature technique providing accurate, non-
invasive morphological assessment of the coronary 
arteries and atherosclerotic plaque burden with a 
pooled sensitivity and specificity of 98% and 89%, 
respectively[1]. Technical innovations are continuously 
improving diagnostic performance and decreasing the 
radiation dose and contrast medium volume necessary 
for this test. Iterative reconstruction algorithms, low 
kV imaging, and single-heart beat acquisitions hold 
promise to further reduce dose requirements and 
improve the safety and robustness of the technique 
in several circumstances including imaging of heavily 
calcified vessels, patients with morbid obesity or 
irregular heart rates, and assessment in the emergency 
setting. In parallel with the growth of CCTA, the cardiac 
radiologist has evolved from the role of a general 
thoracic radiologist with limited knowledge of cardiac 
pathophysiology to a specialist with vast expertise in 
cardiac disease and cutting edge imaging applications.

However, it has become clear over recent years 
that cardiac radiologists need to take further steps 
towards the development and integration of functional 
imaging with morphological CCTA assessment to truly 
provide a comprehensive evaluation of the heart. In 
fact, a growing body of evidence has shown that a 
purely anatomical evaluation of coronary stenosis does 
not adequately predict hemodynamic relevance and 
is thus suboptimal for guiding patient management, 
including the major FAME and COURAGE trials which 
validated the impact of functional tests in coronary 
revascularization[2,3]. In response to this limitation, 
innovative computed tomography (CT) technology 
has allowed the derivation of functional data in addition 
to morphological assessment, providing comprehensive 
appraisal of both the anatomical and functional aspects 
of coronary heart disease with a single modality. 

CT myocardial perfusion imaging, including both 
dynamic and static dual-energy approaches, has 
demonstrated the ability to directly assess and quan
tify myocardial ischemia with simultaneous CCTA 

acquisition with a reasonable contrast medium volume 
and radiation dose delivered to the patient as long as 
the scanner technology is recent enough to meet such 
high technological requirements[4]. The administration 
of a pharmacological stressor, including adenosine, 
regadenoson, dobutamine, or dipyridamole, to induce 
a hyperemic myocardium, could represent a potential 
challenge from a radiological point of view. However, 
as demonstrated in our department, a trained team 
composed of a radiologist, technologist, and nurse 
with the support of cardiologists or anesthesiologists 
can safely handle the administration of these drugs, 
especially in the case of regadenoson, a selective A2A 
receptor agonist with limited side effects and convenient 
administration.

In clinical settings where appropriate CT technology 
is not available or stress perfusion acquisitions cannot 
be easily performed, other options are available for the 
assessment of cardiac function[5]. CT-based fractional 
flow reserve (FFR) allows the assessment of flow-
limiting stenosis directly from CCTA datasets, without 
the use of stress agents, additional image acquisitions 
or contrast medium injections. However, CT-based 
FFR calculations require the use of dedicated third 
party off-site post-processing software, significantly 
increasing the cost and reporting time. In-house 
dedicated software is under development which could 
drastically increase the clinical availability and utilization 
of this technique. Other less advanced solutions in the 
diagnosis of significant coronary stenosis, including the 
lesion length/minimal luminal diameter or corrected 
coronary attenuation (CCO) can be directly calculated 
from the CCTA dataset without the need for any dedi
cated software and with sufficient efficacy[6]. 

What role, then, should we expect CCTA to play 
in the standard clinical cardiovascular workup? As 
CT technology continues to increase the potential for 
functional assessment in CCTA, we believe the future of 
cardiac CT is bright.

The volume of CCTA examinations has increased 
exponentially over the last decade as the technique 
grew from a niche method performed in the research 
environment to a routinely used diagnostic test offered 
in most diagnostic imaging centers. As old scanners are 
replaced with more advanced versions, an increasing 
number of hospitals and private diagnostic centers 
will offer CCTA and it stands to reason that clinician 
demand will increase. In addition, the aforementioned 
technological improvements will bring CT-based 
functional analysis to clinical practice, echoing the rise of 
morphological CCTA assessment.

In order to promote CCTA in the clinical and research 
environments, radiologists should prepare to embrace 
the change from morphological to functional imaging, 
furnishing all the necessary resources and information 
to referring clinicians. We are confident in the continued 
development of this well-established but rapidly growing 
field and that any challenges to come will continue to 
promote the role of comprehensively trained cardiac 
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radiologists aware of their pivotal role in cardiac disease 
management.
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