
Review Article 

ASEAN Heart Journal    l   AHJ 2025;34(1):8-13   l   https://doi.org/10.31762/AHJ2534.0102

Coronary CT Angiography and Percutaneous 
Coronary Intervention: a Short Perspective from Interventional 
Cardiologist

ABSTRACT

Coronary CT angiography (CCTA) is currently acknowledged 
as a successful non-invasive technique for detecting coronary 
artery disease (CAD) in stable angina patients. In addition to 
identifying CAD and assessing stenosis severity, CCTA now 
allows for the identification and characterization of plaques, 
size of lesions, and morphology of stenosis, while also aiding 
in the assessment of the physiological impact of stenosis using 
CT myocardial perfusion imaging and CT-based fractional 
flow reserve and potentially predicting the outcome of 
revascularization. CCTA’s distinctive feature is its ability to help 
with referring for invasive coronary angiography and facilitating 
in planning coronary intervention. This review discusses current 
and future applications of CCTA for percutaneous coronary 
intervention preparation, advocates for increased utilization of 
CCTA by interventional cardiologists, and explores how CCTA 
can improve patient care and clinical outcomes.
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INTRODUCTION 

Coronary CT angiography (CCTA) is now a recognized primary 
non-invasive imaging technique to assess patients with 
suspected, but not confirmed, coronary artery disease (CAD).1 
The current guidelines emphasize the strong ability of CCTA to 
rule out obstructive coronary stenosis due to its high negative 
predictive value.2 Recent advancements in CT systems and 
postprocessing techniques have led to the emergence of 
CT-based noninvasive functional imaging methods, including 
CCTA- fractional flow reserve computed tomography (CCTA-
FFRCT) and CT myocardial perfusion imaging, for the functional 
evaluation of CAD. The addition of FFRCT with stress-dynamic 
computed tomography perfusion (CTP) has demonstrated 
potential for enhancing the precision of CCTA in assessing 
stable chest discomfort and correlates with clinical outcomes.3 
Furthermore, detecting atherosclerosis through CCTA offers 
valuable prognostic data for determining cardiovascular risk 
and informing treatment strategies. In the past ten years, the 
evaluation of the hemodynamic importance of CAD has been 
confirmed through CT-derived fractional flow reserve (FFRCT) 
and implemented in clinical settings to more accurately assess 
the physiological impact of each lesion and effectively identify 

patients who may require revascularization or whose need for 
invasive coronary angiography (ICA) can be delayed.4 

In addition to its diagnostic accuracy, CCTA offers additional 
information that can be valuable in clinical settings for 
directing referrals to ICA and aiding in the planning of coronary 
interventions. Incorporating CCTA into the procedural planning 
of patients being considered for an invasive evaluation may help 
streamline the process of ICA, boost diagnostic and therapeutic 
measures, and enhance overall clinical results.5 With CCTA 
being increasingly used in assessing symptomatic patients, it 
is crucial to utilize existing data instead of ordering extra tests 
when planning and guiding coronary interventions. This review 
offers practical suggestions for incorporating CCTA into planning 
percutaneous coronary intervention (PCI) procedures.

Advancing the Significance of Utilizing CCTA Imaging in PCI

PCI is the most commonly used procedure for treating 
symptomatic CAD, in addition to optimal medical therapy. 
Advances in technology and next-generation drug-eluting 
stents have greatly enhanced patient results and reduced 
device-related issues.6 Unlike structural heart interventions, 
patients undergoing catheterization procedures often lack 
detailed information about their coronary anatomy and lesion 
characteristics. Coronary interventions are still carried out 
without noninvasive imaging beforehand to assist in treatment 
planning.7 This demonstrates a historical method because ICA 
was implemented before CCTA and ICA has been used for a 
long time without any additional anatomical imaging techniques. 
Inaccurate evaluation of lesion length and suboptimal 
fluoroscopic view angle may result in incomplete plaque 
coverage, leading to improper stent choice and increased 
adverse event rates.8 Additionally, plaques containing a high 
amount of calcium can result in insufficient stent expansion and 
increased occurrences of target vessel failure following PCI. 
Furthermore, low-attenuation plaques have been recognized 
as predictors of abnormal translesional physiology and 
periprocedural myocardial infarction. Therefore, CCTA offers 
additional details to ICA regarding the composition and volume 
of atherosclerotic plaque that may affect the invasive procedure.9

CCTA is a great tool for evaluating bypass grafts, as they are 
typically larger than coronary arteries and less affected by 
motion artifacts, particularly venous grafts. Similarly, CCTA 
plays a crucial role in evaluating the risk-to-benefit balance 
of the chronic total occlusion (CTO) PCI process.10 Moreover, 
CCTA’s role in clinical practice extends beyond just epicardial 
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atherosclerotic CAD to include other clinical conditions like 
(high-risk subsets of coronary disease (left main and multivessel 
coronary disease), abnormal location and orientation of the 
coronary ostia, tortuosity, coronary fistulas and coronary 
aneurysms.11 For interventional cardiologists, CCTA can help in 
various ways during interventions, such as assisting in patient 
selection, catheter selection, optimizing workflow in the cardiac 
catheterization lab, and enhancing diagnostic accuracy and 
procedural safety.12 This evaluation examines particular clinical 
situations and emphasizes the important function of CCTA in 
helping cardiologists in day-to-day clinical settings.

On the other hand, the diagnostic efficacy of CTA is negatively 
correlated with the presence and severity of coronary artery 
calcium. Recognizing the constraints of CTA in patients with 
significant coronary calcification, several doctors choose to 
acquire a coronary calcium score to evaluate the efficacy of CTA 
in assessing CAD for each patient. The diagnostic efficacy of 
CTA is negatively correlated with the presence and severity of 
coronary artery calcium. Recognizing the constraints of CTA in 
patients with significant coronary calcification, several physicians 
choose to acquire a coronary calcium score to evaluate the 
efficacy of CTA in assessing CAD for each patient. In individuals 
with significant coronary calcification, CTP demonstrated 
diagnostic accuracy comparable to that of CTA. Nevertheless, 
CTP demonstrated incremental accuracy in the identification of 
hemodynamically significant stenosis, despite the fact that CTA 
was anomalous in all patients with a CAC score of over 400.13

Other studies indicate that the combination of coronary CTA and 
myocardial CTP demonstrates superior diagnostic performance 
compared to CTA alone in detecting coronary in-stent restenosis 
(ISR) and CAD. The combined CTA/CTP demonstrated an 
accuracy of 87% for the detection of ISR and 86% for CAD at the 
patient level, highlighting its strong diagnostic performance. In 
comparison to other prevalent noninvasive imaging modalities, 
including myocardial single-photon emission CT, cardiac 
magnetic resonance imaging, and stress echocardiography, 
CTP alone may lack sufficient accuracy to reliably exclude 
ISR. Conversely, CTA/CTP demonstrated significantly greater 
accuracy than stress tests.14

Morphology and Characterization of Coronary Lesion

Although there is a strong emphasis on lifestyle changes, 
controlling risk factors, and medication in cardiovascular 
disease guidelines, there is not enough focus on PCI planning 
and procedural technique.15 Failure to plan before a procedure 
can result in missing important factors, resulting in inaccurate 
assessment of coronary anatomy and atherosclerotic lesions,16 
and improper selection of equipment and revascularization 
techniques. Even though optical coherence tomography and 
intravascular US offer valuable data on lesion characteristics and 
post-PCI stent implantation outcomes, their invasive, expensive, 
and time-consuming nature has limited their widespread 
adoption. Anatomical, non-invasive assessment using CCTA 
enables a detailed analysis of both the quality and quantity of 
coronary arteries, offering insights into plaque features, vessel 
size, and extent of lesions.17

One important goal in enhancing procedural success and 
patient outcomes is making sure that all plaques are fully 
covered. Incomplete coverage of plaque in a diseased segment 
is linked to a higher risk of target-vessel revascularization and 
a threefold rise in myocardial infarction within the first year. 
CCTA’s capability to accurately assess lesion length can be 
used in advance preparation for PCI, providing a full view of the 
coronary vasculature with none of the issues of foreshortening 
and overlapping commonly seen with invasive angiography.18 
Vessel overlap, foreshortening, and beam attenuation are key 
obstacles in accurately assessing coronary anatomy during 
ICA, potentially causing underestimation of lesion dimensions, 
especially when evaluating side-branch ostium in bifurcation 
lesions. The 3D capability of CCTA enables precise evaluation 
of bifurcation lesion size and plaque location in relation to the 
carina, which can help determine the best viewing angles.19 
These visual representations can be helpful for intricate lesions 
like unprotected stenosis in the left main coronary artery. 
Furthermore, detecting patients with left main disease prior 
to the invasive procedure can help with determining the best 
revascularization method, obtaining patient consent, and 
preparing for possible use of hemodynamic support devices.20

CCTA not only evaluates the inside of the arteries but also 
assesses the characteristics of coronary lesions and plaque 
features, showing good agreement with intravascular imaging 
US.21 Atherosclerotic plaques can be categorized based on 
Hounsfield units into calcified, noncalcified, or mixed types. 
Identifying coronary plaque composition is crucial for predicting 
plaque stability. Therefore, precise recognition of coronary 
plaque characteristics on CCTA could serve as a useful method 
for identifying patients at higher risk for coronary events during 
and after procedures. Calcified plaques are lesions that have 
a high CT value (>320 HU). Severely calcified blockages in 
coronary arteries can make stent placement difficult and, if 
not properly addressed, result in inadequate expansion of 
the stent.22, 23 Stent failure in the short and midterm follow-up 
is frequently due to underexpansion of the stent. Assessing 
the calcium arc, length, and thickness before a procedure is 
important for planning and guiding PCI.24

The presence of a circular calcium ring on CCTA may lead the 
interventional cardiologist to think about preparing the lesion 
to break up the calcium deposit to help the stent expand. In 
contrast, if no concentric calcifications and short calcific plaque 
are present, using a high-pressure noncompliant balloon for PCI 
would be enough to ensure optimal stent expansion. The primary 
drawback of CCTA for evaluating calcified plaque is its inability 
to pinpoint the location of the calcium within the vessel wall (i.e., 
superficial versus deep). The position of the calcium is important 
for treatment because rotational and orbital atherectomy are 
effective in treating cases where calcium is close to the surface.25

Noncalcified plaques are recognized as separate factors 
that can predict the occurrence of periprocedural no-reflow 
phenomenon and myocardial infarction.26 Besides determining if 
a plaque is calcified or noncalcified, CCTA can identify distinct 
features of high-risk plaques such as positive vessel remodeling, 
low attenuation plaque, spotty calcification, and napkin-ring 
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sign. These characteristics add predictive value beyond just 
the stenosis and atherosclerotic burden level and are linked 
to abnormal translesional physiology. This emphasizes the 
significance of detecting high-risk plaque characteristics before 
ICA, particularly in mild to moderate stenosis cases where 
translesional physiology can help inform treatment choices 
through invasive FFR measurements.27

Coronary flow CT

There is a known discrepancy between the anatomic severity of 
coronary stenosis and physiology. Assessing coronary flow (or 
pressure) is essential for determining risk and making clinical 
decisions using both noninvasive and invasive methods.28 
Recommendations emphasize the significance of conducting 
invasive physiologic evaluation during ICA in symptomatic 
patients with a high-risk clinical profile and of contemplating 
revascularization for enhancing angina in patients with persistent 
symptoms despite optimal medical treatment. Several studies 
have demonstrated that utilizing FFR to guide PCI improves 
patient outcomes, underscoring the importance of physiological 
assessment. Computational fluid dynamics and image-based 
modeling techniques have been developed to compute vessel-
specific FFRCT values from data obtained during CCTA scans. 
FFRCT allows for the computation of pressure differences in the 
coronary arteries, offering a physiological evaluation of CAD, and 
aiding in clinical decisions for myocardial revascularization.29

FFRCT mainly focuses on evaluating lesion-specific physiology 
to assist in deciding whether to refer for invasive angiography 
and has been proven to enhance efficiency in the catheterization 
lab by raising the PCI/ICA ratio.30 The available data allows for 
the potential integration of factors like lesion location, extent of 
physiological disturbance, and translesional gradient into the 

planning of PCI. Individuals with narrowings in certain areas of 
the coronary arteries may experience a significant decrease in 
pressure. In contrast, those with widespread coronary artery 
disease may have a small and consistent reduction in pressure 
throughout the vessel, particularly in the distal segments. It 
is essential to note that the physiological phenotype cannot 
be distinguished from the angiographic anatomy. While both 
situations result in irregular heart artery function, the possible 
revascularization results vary significantly.31

The FFR pullback maneuver can assess the distribution of 
epicardial resistance based on pressure loss magnitude and 
functional disease extent. Anatomically widespread CAD is 
frequently treated with optimal medical therapy or coronary 
artery bypass graft (CABG) in a conservative approach.32 
While the effectiveness of PCI in widespread CAD is uncertain, 
restoring blood flow to specific coronary narrowings with 
abnormal FFR values enhances physiological functioning and 
reduces ischemia.33 A recent examination of the ADVANCE 
registry showed that adding the delta FFRCT or translesional 
gradient enhances the differentiation of patients who had 
early revascularization, as opposed to the standard CCTA with 
FFRCT diagnostic approach. Randomized trials mandated 
binary cutpoints for revascularization decisions, but analysis of 
extensive registry data revealed a correlation between lower FFR 
values and increased risk of future clinical events.34 Furthermore, 
greater enhancement in FFR post-PCI results in increased 
symptom relief and reduced incidence of vessel-oriented 
clinical events. Despite lacking a thorough understanding of the 
potential mechanisms involved, it is believed that diffuse CAD 
is often responsible for limited improvement in FFR following 
revascularization. Cardiologists need to be aware of this 
discovery and adjust their treatment plan to achieve the most 
favorable clinical result35 (Figure 1).

Figure 1: A 65-year-old male with a history of type 2 diabetes mellitus presented with complaints of chest pain.
(A) Coronary CT angiography source images revealed a non-transmural perfusion defect in the subendocardium within the LAD 
territory through static CT perfusion assessment. 
(B) The proximal segment of the supplying artery (LAD) exhibited a 70% stenosis (arrow) with a fractional flow reserve (FFR) value of 
0.72, confirming the lesion as functionally significant. 
(C) Six months after coronary intervention, a late gadolinium-enhanced short-axis MR image of the middle left ventricular wall showed 
no myocardial infarction involving the anterior wall. CT = computed tomography, LAD = left anterior descending.36
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Different Role of CTP and FFRCT

Coronary CT perfusion (CTP) and CT-derived fractional flow 
reserve (FFRCT) fulfill different yet complementary functions in 
evaluating coronary artery disease (CAD). Both methods utilize 
noninvasive imaging to yield essential insights into coronary 
physiology and hemodynamics, although each emphasizes a 
distinct aspect of disease evaluation.

Coronary CT Perfusion (CTP) seeks to view and evaluate 
myocardial perfusion, or blood flow inside the cardiac muscle, 
offering a direct assessment of ischemia areas (Figure 2). 

This method use contrast-enhanced CT imaging, sometimes 
combined with pharmacologic stress agents such as 
adenosine, to assess the adequacy of blood flow to various 
regions of the myocardium. CTP delineates ischemic zones, 
especially in instances of intermediate or severe stenosis, by 
revealing diminished perfusion areas under stress or at rest. 
This information is crucial for assessing the severity of cardiac 
ischemia, which may dictate revascularization choices. CTP 
assists doctors in detecting ischemia territories, enabling them 
to target regions that may benefit from care, hence enhancing 
patient outcomes by concentrating on locations with the greatest 
risk of adverse effects.38, 39

Figure 2: Stress dynamic CT myocardial perfusion imaging. A 63-year-old diabetic male patient with multiple cardiovascular risk factors 
presented with atypical chest pain. Curved multiplanar (A) and 3D volume rendering technique (VRT, B) coronary CT angiography 
reconstructions show a mixed atherosclerotic plaque causing a critical stenosis (>70% luminal narrowing) at the middle segment of 
the left anterior descending artery (LAD) (arrows). (C) Three-dimensional color-coded short-axis CT perfusion map images at stress 
show perfusion defects in the territory of the LAD (antero-septal wall, anterior and antero-lateral wall) (arrowheads) with reduction of 
the myocardial blood flow (MBF, upper image) and myocardial blood volume (MBV, lower image). (D) The corresponding tissue time-
attenuation curves (TACs) of the myocardium from several consecutive acquisitions throughout the cardiac cycle at the anterior wall 
(orange line), inferior wall (yellow line), and entire left ventricular myocardium (white line).37
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In contrast, CT-derived Fractional Flow Reserve (FFRCT) 
provides an indirect measure of blood flow limitation across 
coronary stenoses by estimating the pressure gradient. Unlike 
CTP, FFRCT does not directly image perfusion within the 
myocardium. Instead, it uses computational fluid dynamics 
applied to standard coronary CT angiography (CTA) images 
to predict the pressure drop across specific lesions. This 
technique estimates the fractional flow reserve, a ratio of distal 
to proximal pressure under simulated maximal blood flow 
conditions, allowing clinicians to gauge whether a coronary 
lesion is likely to cause ischemia. FFRCT is particularly useful 
for assessing the hemodynamic significance of intermediate 
lesions (40–70% stenosis), often guiding whether a patient 
should proceed to invasive angiography or revascularization. By 
indicating which lesions are functionally significant, FFRCT can 
reduce unnecessary interventions and support evidence-based 
treatment planning.40, 41

CTP and FFRCT together provide a thorough evaluation of 
coronary artery disease (CAD). CTP assesses myocardial 
perfusion to detect ischemic areas, while FFRCT provides 
information on the physiological effects of coronary stenosis. This 
amalgamation improves decision-making for patients with CAD, 
facilitating a more customized approach to treatments.42, 43

CONCLUSION 

The chance to utilize CCTA technologies and advanced analytics 
is facilitating the shift of CCTA from solely a diagnostic tool to one 
that can be utilized for planning coronary interventions. Further 
research is required to fully investigate how CCTA can enhance 
catheterization lab efficiency, increase revascularization success, 
and improve patient outcomes.
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