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Abstract: Cardiovascular computed tomography (CT) enables a non-invasive assessment of a 

multitude of cardiac ailments notably coronary, structural and congenital heart diseases, as well as 

valvular disorders and cardiomyopathies. Technological advancement, including machine learning 

and generative artificial intelligence (AI), has revolutionized the application of cardiac CT not only 

as a diagnostic tool but also to guide interventions. CT-derived fractional flow reserve (FFRCT) 

enhanced the diagnostic accuracy of CT coronary angiography (CTCA) to detect obstructive coronary 

artery disease (CAD), determine plaque extension, volume and composition, quantify risk of Major 

Adverse Cardiovascular Events (MACE) and plan percutaneous coronary interventions (PCI) or 

Coronary Artery Bypass Grafting (CABG). Additionally, CTCA can provide scoring tools to improve 

procedural success, and minimize complications of complex coronary interventions, such as chronic 

total occlusion (CTO) interventions. Moreover, cardiac CT aids in pre-procedural planning and 

assessment of interventions like transcatheter aortic valve implantation (TAVI) and left atrial 

appendage occlusion (LAAO). Its ability to provide comprehensive anatomical and functional 

information makes it indispensable in guiding complex structural interventions and ensuring 

optimal patient outcomes. This review explores the evolving role of cardiac CT in coronary and 

structural heart disease interventions, highlighting its technological advancements, clinical 

applications, and future directions in cardiovascular care. 
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Coronary Syndrome; Percutaneous Coronary Intervention; Structural Heart Disease; Transcatheter 
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1. Introduction 

Over the past two decades, cardiac CT has emerged as a pivotal modality in the realm of 

coronary and structural heart interventions, dramatically shifting from a non-invasive imaging tool 

to a one utilized in both diagnostics and decision making [1]. With the capacity to provide high-

resolution, three-dimensional images of the heart and surrounding vasculature, CT plays a vital role 

in the assessment of coronary vessel disease in Chronic Coronary Syndrome (CCS), Acute Coronary 

Syndrome (ACS), and in the evaluation of structural heart conditions, aiding diagnostics and 

subsequent pre-procedural planning for respective disorders [2].  

In coronary interventions, CT offers an alternative diagnostic tool and an adjunct to invasive 

angiography and enables visualization of the vasculature in fine detail [3]. The most recent European 
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Society of Cardiology (ESC) guidelines have reflected this clear benefit of CT and now recommend 

this as a first line test in assessment of CCS, and its role in ACS is constantly developing [4].  

This review will describe the current role of CT in both anatomical and functional assessment of 

coronary artery disease and explore the developing role of FFRCT and AI technology in the assessment 

and management of CCS. 

The role within structural heart disease is, of course, well established, with CT playing a vital role in 

the pre-procedural planning of valvular interventions such as TAVI [5].  

2. Cardiac CT imaging in Coronary Artery Disease (CAD) 

Coronary artery disease is the leading cause of morbidity and mortality in developed nations 

throughout the globe [6]. The healthcare burden that CAD places on society is immense, and as such 

much work has gone into the development of accurate methods of assessment and management of 

CAD. CTCA is one of those methods, predominantly utilized in the detection or exclusion of 

obstructive CAD in patients presenting with CCS, and more recently in ACS [7].   

During CTCA intravenous contrast is injected to visualize the vessel lumen and allows 

formulation of contrast enhanced imaging of the entire heart and vessels [8]. The technique facilitates 

identification of coronary lesions, plaque characteristics and evaluation of myocardial perfusion 

thereby guiding intervention [9]. 

3. Use of Computed Tomography in CCS 

3.1:. Assessment of CCS and Coronary Calcium Scoring  

Evaluation of CCS begins with comprehensive clinical evaluation. It is important to establish the 

symptoms and signs of CCS, differentiating between non-cardiac causes and ruling out ACS. The 

initial clinical assessment requires performing a 12-lead resting electrocardiogram (ECG), 

haematological and biochemical blood tests including a troponin, and when required radiological 

imaging in the form of a chest x-ray. In patients presenting with chest pain, with a non-diagnostic 

ECG further cardiac examination with non-invasive testing (exercise ECG, stress echocardiography, 

stress cardiac MRI or CTCA).  The purpose of these investigations is to establish cardiac function 

and clinical probability of CAD, these investigations will guide referral for invasive coronary 

angiogram (ICA).  

With the exclusion of ACS, diagnosis of CCS can be made based on several parameters which 

include the impact of age, biological sex, obesity, smoking and other comorbidities allowing 

calculation of pre-test probability of obstructive CAD [10].  

Historically, exercise ECG testing has been utilized as a first line test to assess likelihood of 

obstructive CAD [4]. The use of CTCA has a higher diagnostic performance and can give more 

accurate, conclusive information in CAD and as such has emerged over recent years as a first line 

diagnostic test where there is suspicion of CCS [11]. Not only does CTCA provide an anatomical 

diagnostic capability but also a functional insight, enabling targeted preventative therapy and 

intervention.  CTCA is also associated with reduced anginal side effects when assessed at follow up 

when compared to exercise ECG testing as an index investigation for stable chest pain [12]. Clinical 

trials such as the Scottish COmputed Tomography of the HEART (SCOT-Heart), have demonstrated 

a small yet significant reduction in the combined endpoint of cardiovascular death or non-fatal MI 

(from 3.9% to 2.3% in 5-year follow-up) in patients where CTCA was performed in addition to routine 

testing (exercise ECG) [13].  

In contrast to exercise testing, CTCA allows visualization and quantification of the size of 

atherosclerotic plaques and calculation of a Coronary Artery Calcium Score (CACS), using ECG-

gated CT techniques [14]. CACS is an assessment of total calcified plaque based on imaging. An 

absence of CACS (CACS = 0) has been shown in trials to correlate with a very high negative predictive 

value for obstructive CAD [15]. In patients with negative CAC scores (CACS = 0), further testing can 

be safely deferred without increased risk of MACE during follow up [16]. Further, calculation of the 

CACS in asymptomatic patients has been shown across trials to be of prognostic value, alongside 

emerging data that CACS can predict major adverse cardiac outcomes in stable chest pain [17].  
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Figure 1 shows heavily calcified coronary arteries on a non-gated CT scan. 

 

Figure 1. A non-gated CT scan showing severe calcification of the left anterior descending artery (LAD) and left 

circumflex artery (LCx). 

3.2:. Alongside Invasive Coronary Angiogram or as an Adjunct to?  

The role of CTCA extends beyond calculation of coronary calcium scores alone. In fact, CACS, 

whilst a useful assessment of plaque and risk stratification tool, has been shown to underestimate 

non-calcified plaque and thus not be of great prognostic value independently [18]. Further, presence 

of plaque alone does not dictate adverse outcome [19].  

CTCA can detect plaque but also allows direct visualization of the coronary artery lumen and 

wall, detailed assessment of plaque burden, vessel morphology, and the identification of significant 

stenosis [20]. In patients with suspected but unconfirmed CAD, the diagnostic accuracy of CTCA has 

been demonstrated across multiple prospective trials with a sensitivity of 85% to 99% and specificity 

of 64% to 92% [21]. 

In regards to luminal assessment, CTCA aids in providing optimal images for angiographic 

projection in the catheter lab thereby minimizing vessel foreshortening, which is of particular benefit 

in evaluation of lesions which bifurcate [22]. Analysis of the coronary arteries using CT has been 

shown to have a high concordance with true luminal dimensions when compared to invasive 

angiography. This can help to define both lesion severity during assessment and selection of stent 

size in percutaneous revascularisation planning [23]. Further, technological developments in recent 

years have advanced diagnostic performance of CTCA in detecting significant coronary artery 

stenosis (>50% luminal narrowing) even in patients with high heart rate and atrial fibrillation [24]. 

Figure 2 shows luminal assessment of a gated-CTCA demonstrating a severe stenosis in the proximal 

LAD on the vessel image (panel A) and the 3D reconstruction (panel B). 
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Figure 2. Luminal assessment from gated CTCA. Panel A shows the lumen of the LAD, with severe mid-

proximal stenosis. Panel B shows the 3D reconstruction of the same artery. 

Plaque assessment is also a key feature of CTCA. CT can identify high risk plaque features and 

characterization of this through Hounsfield Units (HU) and appearance. High HU correlates as 

significantly calcified plaques, white structures on CT imaging [23]. Plaque calcification is useful to 

determine pre angiography, as an elevated calcium burden is associated with lower stent expansion 

and increased risk of adverse events following PCI [25]. The ability to assess the burden of 

calcification pre-procedurally can subsequently improve PCI planning as techniques can be modified 

to suit vessel appearance such as rotational or orbital atherectomy, excimer laser, or intravascular 

lithotripsy, and thus improve outcome through enhanced stent expansion [26].  

Overall, large trials such as the International Study of Comparative Health Effectiveness with 

Medical and Invasive Approaches (ISCHEMIA) trial have demonstrated high concordance of ICA for 

the identification of at least single- vessel CAD and absence of LM disease in 92.2% of cases [27]. This 

confirms that CTCA can accurately diagnose coronary artery stenosis.  

Further, data from the DISCHARGE (Diagnostic Imaging Strategies for Patients with Stable 

Chest Pain and Intermediate Risk of Coronary Artery Disease) trial supports the use of cardiac CT in 

the evaluation of symptomatic patients suspected of having CAD, with subgroup analysis showing 

this reduces MACE compared with ICA alone, even in those with elevated BMI, where previous 

concern around CT use has arisen [28]. Obesity has previously been regarded as a potential to be a 

limiting factor to CTCA due to its association with noise artefacts causing attenuation in X-ray signal 

and hence reduction in image quality [29]. 

As a diagnostic tool, CTCA is performed in a non-invasive manner, offering a safe alternative to 

ICA with proven diagnostic performance in detecting obstructive or stenotic disease. This could be 

used as an alternative therefore to ICA diagnostically, potentially reducing the need for repeat 

procedures and contrast exposure [21].  In those cases where percutaneous intervention is required, 

CT may allow more accurate planning and therefore reduces procedure time, radiation and contrast 

exposure , morbidity and mortality [30, 31]. This is particularly important in previous CABG cases 

where CTCA can provide valuable information to guide ICA by delineating graft origin landmarks 

thereby minimizing complications and improve patients’ satisfaction [32].  

3.3:. The role of CTCA in Functional assessment of Coronary Vasculature 

Extending beyond anatomical assessment of CAD, CTCA has an emerging role in identifying 

flow-limiting disease using FFRCT. Through the use of Heart-Flow Inc technology measurements of 

lumen boundaries, hyperaemic coronary flow, pressure and myocardial mass are possible, allowing 

non-invasive calculation of fractional flow reserve (FFR) [33]. FFR is essentially the calculation of the 

ratio of maximal blood flow through narrowed vessels to the blood flow in a hypothetically normal 

artery, using CT images, therefore enabling non-invasive functional assessment [34].  
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Figure 3. FFRCT showed significant LAD stenosis with value less than 0.8 (color index as Red). 

Meta-analyses have demonstrated high specificity of FFRCT alone (n=2432) and when combined 

with CTCA (n = 362) in detecting haemodynamically significant stenosis with values of 78 and 80% 

respectively [35].  

The diagnostic accuracy of functional CT imaging through calculation of FFRCT has been shown 

in patients with stable angina to be comparable with standard care in regard to clinical outcome and 

cost at 9 month follow up (FORECAST Trial) [36]. Through analysis of FFR, impact of stenotic lesions 

on cardiac function can be calculated thereby reducing the number of ICAs without obstructive 

disease or in patients requiring intervention within 90 days, however data from the TARGET trial 

has shown this does not overall reduce revascularisation or major adverse cardiac events [37].  

Functional assessment using FFRCT complements CTCA imaging and has been shown to have 

good agreement with invasive flow reserve calculations [38], and has clinical utility in reduction of 

ICA, particularly within patients with moderate vessel disease. The FACC (Diagnostic and Clinical 

Value of FFRCT in Stable Chest Pain Patients With Extensive Coronary Calcification) study has shown 

that in severe coronary stenosis FFRCT  is limited in its use ahead of ICA due to technical 

complications. Of those patients studied, those with the most severe stenosis did not go on to FFRCT 

at the discretion of the cardiologist due to judgment of technical issues such as vessel tortuosity and 

heavy calcification [39].  

Nevertheless, the overall adequate diagnostic performance and potential to reduce downstream 

invasive testing have been demonstrated [40] and as such, with further standardization FFRCT could 

become a more widely utilized diagnostic tool.  

4. CTCA in Spontaneous Coronary Artery Dissection (SCAD), Intramyocardial 

Bridging and Coronary Anomalies 

ICA is considered the gold standard for diagnosing SCAD. However, CTCA has been proven to 

play a crucial role in both diagnosing and monitoring the management of SCAD. With limitations, 

CTCA has been helpful in assessing the healing of dissections and has even diagnosed SCAD cases 

initially missed on ICA [41].  Less commonly, CTCA has the potential to pick up congenital coronary 

abnormalities such as myocardial bridging (MB), which commonly affect the mid-LAD taking an 

intramyocardial path. CTCA is well capable of identifying the length and significance of MB to enable 

early detection and management [42]. In a similar manner, it serves as the initial test of choice for 

detecting rare coronary artery anomalies (CAAs) (incidental findings in 1- 5.8% of the general 

population)[43] which can precipitate significant hemodynamic compromise and even sudden 

cardiac death, in rare cases, if not identified and treated. Indeed, CTCA identifies CAAs with accuracy 

and aids classification by describing their course and hemodynamic significance, for instance, 
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anomalous left coronary artery from the pulmonary artery (ALCAPA) syndrome, duplications of the 

LAD, multiple ostia, aberrant origin from the opposite/non-coronary sinus of Valsalva, single 

coronary artery, coronary fistulas, and extracardiac terminations [44].   

5. New Frontiers for CTCA  

As CT resolution and data volume increase, we are able to describe plaque characteristics in 

greater detail than ever before. This provides information about cardiac risk above and beyond that 

already gained from the anatomical and functional information discussed above [45]. In this next 

section, we will discuss two specific features, perivascular fat attenuation and total plaque volume, 

as well as discussing the role of artificial AI in CTCA. 

5.1:. Perivascular Fat Attenuation 

Atherosclerosis is well-known to have a strong inflammatory component [46], however recently 

this has become even a more hot topic in both aspects of diagnosis and management of CAD. The 

specific CTCA feature of inflammation is perivascular fat attenuation. The fat attenuation index (FAI) 

is a score, developed in 2017, that grades the degree of attenuation (i.e. signal reduction) in fat around 

coronary arteries. This has been shown to correlate well with extent of inflammation in histological 

samples and active inflammation on PET imaging [47].  

In 2024, the UK-based multicentre ORFAN (Inflammatory risk and cardiovascular events in 

patients without obstructive coronary artery disease) study demonstrated that perivascular fat 

attenuation independently predicted the occurrence of MACE, independent of traditional risk factors 

and presence or degree of stenoses [45]. In this longitudinal cohort study, over 3000 consecutive 

patients undergoing CTCA were followed up over a median duration of 7.7 years to assess the value 

of the fat attenuation index (FAI) in the presence and absence of obstructive CAD. The FAI predicted 

risk of MACE regardless of degree of obstruction and the investigators went on to validate an AI 

model (named AI-Risk) created a few years earlier from the CRISP-CT study [48, 49] that incorporates 

the FAI score. The AI-Risk model performed well for predicting cardiac death (HR 6·75; 95% CI 5·17–

8·82, p < 0·001, for very high risk vs low/medium risk) and MACE (HR 4·68; 95% CI 3·93–5·57; p < 

0·001 for very high risk vs low/medium risk) which suggests that coronary artery inflammation could 

help us move towards more individualized risk predictions in future. It may even help us identify 

patients who are more likely to benefit from anti-inflammatory therapies such as colchicine [50-52].  

Interestingly, although high-sensitivity C-reactive protein (hsCRP) has been shown to be a 

predictor of poor cardiac outcomes [53-55], hsCRP has been shown to have no correlation with extent 

of perivascular fat attenuation [56]. This may suggest an alternative mechanism for coronary artery 

inflammation. Investigating this further may lead to new targeted therapeutics. 

5.2:. Plaque Quantification and Morphology 

With a focus moving away from simply degree of stenosis, total plaque quantification and 

plaque morphology have been shown to be strongly correlated with cardiac risk. Recent data comes 

from a post-hoc analysis of the ISCHAEMIA trial [57]. ISCHAEMIA enrolled patients with stable 

angina, coronary artery stenosis > 50% but excluding left mainstem disease [58] and the sub-study 

published last year found total plaque burden to be strongly correlated with cardiovascular death or 

MI over median follow up 3.3 years (HR 1.56; 95% CI 1.25–1.97 per interquartile range increase (559 

mm3); p = 0.001) [57]. Adding total plaque burden quantification to known risk factors improved 

accuracy of the investigators’ model (AUC 0.654 vs. 0.608; p = 0.002), which indicates potential clinical 

utility of this metric. Crucially, it has been shown to correlate well with the gold standard: 

intravascular imaging [59]. 

This is in keeping with previous findings, including the plaque burden (defined as ratio of 

plaque volume to vessel volume) being the strongest CT predictor of progression to obstructive CAD 

[60]. More specifically, the SCOT-HEART [61] and CAPIRE (Coronary Atherosclerosis in outlier 

subjects: Protective and novel Individual Risk factors Evaluation) trials [62] found that burden of low-

attenuation, non-calcified plaques correlated most strongly with future MI, with a stronger 

association than degree of stenosis, risk scores, calcium scores or total plaque volume.  
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Clearly there are several features about individual plaques and total plaque burden that are 

associated with future cardiac risk. There are several risk scores that allow incorporation of detailed 

plaque characteristics. The first we will discuss is the CT-Leaman score. The Leaman score [63] was 

created in 1981 using angiographic characteristics but has since been modified to reflect CT plaque 

characteristics. The CT-Leaman score [64] includes location of plaque, degree of stenosis and type of 

plaque (calcified/non-calcified). Prospective trials have found a CT-Leaman score > 5 (without 

obstruction) has a similar prognosis to obstructive CAD [65], it has also been validated in registry 

data [66]. The Leiden-CTA score is similar, but with the additional characteristic of a mixed plaque 

[67]. More recently is the Coronary Artery Disease-Reporting and Data System (CAD-RADSTM) 2.0 

score, which provides a standardized structure to CTCA reporting and includes more recently 

discovered features of high-risk plaques, namely spotty calcifications, positive remodeling, low 

attenuation or napkin-ring sign [68]. Potential future risk assessment may be provided by Artificial 

Intelligence, which will be covered in the next section. 

5.3:. Artificial Intelligence in Cardiac CT 

AI is already being used across many steps of the cardiac CT workflow and developments are 

rapidly progressing, as was acknowledged recently in a joint statement from key US and European 

Societies [69]. Whilst roles exist even from the early steps in the CT workflow, including test selection 

(aided by using large language models [70, 71] and acquisition (for example image reconstruction by 

deep-learning algorithms allowing lower radiation protocols [72], in this article the focus will be on 

image processing, and analysis.  

The main advantages of AI-based image analysis are quicker results and less inter-rater and 

intra-rater variability, as well as potentially opening new avenues for discovery of high-risk plaque 

characteristics. The main AI methods applied to CTCA are machine learning and deep learning. 

Machine learning enables algorithms to learn from experience, whether this be supervised or 

unsupervised. Deep learning is a form of machine learning specifically using artificial neural 

networks for allow generation of predictions and has been used in the field within the past decade 

[73, 74].  

AI initially found its feet in cardiac CT with assessment of calcification and subsequently deep 

learning models now available have excellent correlation with expert readers using the Agatston 

score [75]. After calcification assessment, AI models improved at more complex assessment, starting 

with luminal analysis. AI models are now able to provide reliable results on the degree of luminal 

stenosis, as well as other high-risk plaque characteristics included in the CAD-RADS score [76]. Other 

deep-learning models allow assessment of perivascular fat attenuation and quantitative total plaque 

burden, as discussed above [57, 77, 78]. 

Crucially a theme emerges from the literature; that AI risk-prediction models incorporating 

variables across different domains outperform those that are limited to, for example, imaging 

characteristics only. This is nicely demonstrated in a 2017 study using 5-year mortality data that 

found that an AI model using clinical and radiographic characteristics was superior to CAC alone 

[79]. This leads us, the authors, to predict more complex deep learning algorithms in the future which 

may benefit from many inputs to provide a tailored risk profile and perhaps even therapeutic 

recommendations. The combination of these algorithms and large datasets may also guide future 

research and open avenues as yet unexplored in the realm of cardiac CT.  

6. Use of Computed Tomography in Acute Coronary Syndrome  

It is important to note however, use of CTCA is limited as whilst the extent, distribution and 

characteristics of coronary plaque can be assessed, this alone does not provide accurate risk 

assessment for individuals. It is widely recognized that most acute MIs are caused by occlusion in 

vessels with only minor coronary plaque disease that either erodes or ruptures and as such the role 

in ACS is one that differs from CCS [80]. In the PROMISE (Prospective Multicenter Imaging Study 

for Evaluation of Chest Pain) trial, 54% of adverse events occurred in patients with no significant 

stenosis, while only 12% of the population undergoing CTCA had significant stenosis [81]. 
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CTCA has been shown as described, to have clear benefit in stable chest pain, for instance in the 

SCOT-HEART trial, however the role of CTCA in ACS is a developing area [82]. Given ACS is a 

significant cause of global mortality and morbidity [83] optimizing diagnosis and subsequent 

preventative treatment strategies is of key importance. Current diagnostic methods, through use of 

ECG and troponin testing, cannot confirm occurrence of atherosclerosis, recognition of which would 

facilitate improved preventative therapy [84].  

Aforementioned benefits of CT such as its ability to quantify and assess plaque burden and 

morphology is of benefit in the prevention of ACS as plaques with low HU (i.e., HU <50) have been 

identified as independent predictors of ACS as well as periprocedural myocardial infarction [85]. In 

a secondary analysis of the RAPID-CTCA trial the use of early CTCA on treatment prescription in 

intermediate-risk ACS patients was assessed. From 1743 patients, 874 patients were randomized to 

early CTCA compared to standard care. It was observed that prescription of P2Y12 receptor 

antagonist, dual antiplatelet, and statin therapies increased more in the early CTCA arm (between-

group difference: 4.6% [95% confidence interval, 0.3-8.9], 4.5% [95% confidence interval, 0.2-8.7], and 

4.3% [95% confidence interval, 0.2-8.5], respectively [86]. This suggests that early use of CTCA may 

enable targeted individualization of preventative therapy based on extent of vessel disease. ESC 

guidelines for ACS recognise this role of CTCA as a diagnostic aid in patients with low to 

intermediate risk of ACS, visualizing obstructive pathology for consideration of revascularization or 

in identification of non-obstructive coronary arteries who could be discharged once other relevant 

diseases excluded [87].  

Despite the presumed diagnostic aid of CTCA, the BEACON (Better Evaluation of Acute Chest 

Pain with Computed Tomography Angiography) trial has shown showed no reduction of in-hospital 

duration of stay or hospital admission in the CTCA arm compared with patients investigated with 

high sensitivity cardiac troponin [88]. Further, initial analysis of the RAPID-CTCA trial suggested a 

default approach of use of CTCA did not improve clinical outcomes at 1 year and was associated 

with prolonged hospital stay and increased cost [89]. 

Given this, a default approach of CTCA as a first-line test in ACS is not advised in the 2023 ESC 

guidance, however its utility may lie in the identification of obstructive or non-obstructive plaque, 

guiding medical therapy [87].  

7. CT in Structural Heart Disease Assessment and Intervention  

Cardiac CT has applications beyond coronary artery assessment and is widely used in the 

subspecialty of structural heart disease [90]. In this article, we will discuss the role it plays in 

structural heart interventions: notably in TAVI. 

Aortic stenosis is the most common valvular heart condition in the UK, with a prevalence of 

almost 1.5% of the population aged >55 years-old suffering from severe disease [91]. Historically, the 

only definitive intervention was surgical valve replacement however development of the 

transcatheter approach has progressed to the degree that in 2024 it was shown to be non-inferior to 

surgical valve replacement even for low-risk surgical candidates [92]. The key variables to assess 

during TAVI planning include access anatomy (classically with a femoral approach), size of aortic 

root, prediction of optimal fluoroscopic angles for valve deployment, and assessing risk of coronary 

artery occlusion, and cardiac CT is able to provide all of these as depicted in figures 4a – 4d below 

[93].  
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Figure 4. a: CT Angiography for TAVI planning, showing a good transfemoral approach for a trans-catheter 

valve. 

 

Figure 4. b: CT Angiography for TAVI planning at multiple levels for femoral access suitability. 
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Figure 4. c: Significantly calcified aortic valve cusp with a calcium score of >13000. 

 

Figure 4. d: Measurement of annulus angulations on CT Angiography. 

The Society of Cardiovascular Computed Tomography released a consensus document in 2019 

advocating the optimal protocol and how all relevant information can be gathered with one 

administration of contrast [94]. The thoracic element of the scan requires ECG-gating to reduce 

motion artefact and allow precise measurements. Annular measurements are taken (maximum, 

minimum, and perimeter) to allow for prosthesis-sizing and reduce the chance of mismatch and its 

related complications [90]. The coronary ostium height is another vital parameter as low origin of the 

coronary arteries above the aortic valve leads to a greater risk of ostial occlusion, for which mortality 

is high [95]. Additional information is given regarding valve morphology and calcifications. TAVI is 

occasionally used in bicuspid aortic valves, with similar outcomes at 1 year [96] however aspects such 
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as raphe with calcification extending into the left ventricular outflow tract are also important to note 

due to their association with paravalvular leak [97]. Finally for TAVI, vascular access is evaluated. 

The transfemoral approach is most common, however if this is not feasible due to tortuosity, caliber, 

or calcification of iliofemoral vessels, CT can instead assess subclavian or carotid measurements [90]. 

In summary, CT provides an enormous amount of information for planning all aspects of TAVI. 

8. Conclusions 

As a non-invasive tool, cardiac CT is now at the forefront of cardiovascular care. In CAD, CT 

can help guide diagnostic evaluation, planning of intervention (FFRCT data, best fluoroscopy 

projection for intervention and adjunctive calcium modification techniques) as well as stent sizing 

and landing zones. It also, undoubtedly, a major cornerstone in assessment and management of 

structural heart disease interventions, particularly in TAVI. 

9. Future Directions 

Future considerations include deep integration of machine learning and AI in all stages of 

cardiac CT. This will enhance temporal resolution, reduce artefacts and radiation exposure, with 

improved diagnostic accuracy. The resultant precision in detailed coronary plaque analysis will help 

risk stratification and treatment planning leading to improved patient outcomes. Emerging 

technologies such as dual-source photon-counting detector (PCD) CT is a valuable tool to overcome 

artefacts caused by heavy calcification which often leads to overestimation of CAD severity. Unlike 

conventional energy-integrating detector (EID) CT, PCD CT directly converts x-ray photons into 

electrical signals, bypassing the need for image noise, which helps minimize artefacts and improves 

clinical efficiency. PCD allows for better visualization of plaque burden and coronary vessel stenosis, 

offering excellent interpretation of heavily calcified plaques and may reduce rates of referrals for ICA 

compared to EID CT [98].  
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