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It all began…
SCOT-HEART study
• Suspected angina, standard care + 

CTCA vs standard care (mostly EET)
• CTCA 

• Reduced need for further test
• Increased use of invasive angiography
• Changed treatment regimes

• 38% reduction in CHD death and MI

PROMISE trial
• Stable symptomatic pts CCTA vs 

functional stress testing
• CTA associated with

• More IA in 90 days
• Fewer IA showing no obstructive CAD

• Reduced rates of MI
• No difference in overall mortality



Coronary CT Angiography and 5-Year Risk of 
Myocardial Infarction
• Similar rates of IA
• More preventive therapies in CTCA group

N Engl J Med. 2018 Sep 6;379(10):924-933



10-year outcomes from the SCOT-HEART trial

The Lancet, Volume 405, Issue 10475P329-337January 25, 2025



ESC guidelines 2019



ESC guidelines 2024



Low pre-test likelihood for obstructive CAD



Coronary artery disease



Clinical value

• Negative predictive value
• Assessing atherosclerosis



CTCA in asymptomatic patients

• N = 226
• Male, >50 years old
• 3 or more risk factors

Hellenic J Cardiol. 2021 Mar-Apr;62(2):129-134



SCOT-HEART 2 Trial

JACC Cardiovasc Imaging. 2024 Sep;17(9):1101-1112



Case 1

• 32-year-old male patient
• Strong family history for CAD, mild dyslipidaemia (LDL 130)
• Atypical chest pain for several months, tachycardias, anxious
• EET normal



Case 1



Case 2

• 39-year-old male patient
• Mild dyslipidaemia (LDL 125) non treated, BMI 27
• Family history of CAD
• Atypical chest pain
• Multiple EET normal



Case 2

Rad 2.4 mS



Case 3

• 60-years-old male
• Hx of dyslipidaemia, smoking, increased BMI
• Atypical chest pain



Case 3



Congenital anomalies



Case 4



Case 5



Case 6
• 68 years-old male

• Pre-diabetic

• Obese (ΒΜΙ 33 kg/m2)

• Hypertension

• Dyslipidaemia

• Asymptomatic (?)



Case 7
• 60 years-old male

• Dyslipidaemia

• Chest pain on exertion



Case 8
• 78 years-old 

male
• Hypertension
• Atypical chest 

pain
• Calcification of 

coronary arteries 
in Chest CT

Agatston score: 1076



Beyond anatomy:
Functional assessment



FFR-CT
• Computational fluid dynamic 

models
• High image quality but no 

additional image acquisition 
needed

• Improved specificity
• FFR-CT led to less invasive CA 

showing non-obstructive CAD
(12% from 73%)

• 13% of patients, excluding high 
BMI, Afib and previous 
revascularized, were non-
analyzable

• Availability - cost

Treibel et al, 2017
Douglas et al, 2015



Stress perfusion
• Vasodilator test (hyperaemia)

• High temporal resolution needed (10-20% 
increase of HR)

• Lower tube voltage (poorer contrast 
resolution)

• Wide volume coverage (whole heart in 1 
heart beat)

• Wide detector CT scanner (256- and 320- 
CT scanners) or dual source CT scanners

• Static or Dynamic – myocardial blood flow

• Compared to SPECT, 90% sensitivity and 
84% specificity

• Higher radiation exposure (2-9 mSv and 5-
15 mSv respectively)

Treibel et al, 2017
Cury et al, 2014



But…

• Only half of >50% diameter stenosis are 
haemodynamically significant

• 17% of <50% diameter stenosis caused ischaemia

Rossi et al, 2014
Park et al, 2015
Sarno et al, 2009
Meijboom et al, 2008



Vulnerable plaque

• Spotty calcifications (<3 mm)
• Napkin ring sign
• Positive remodelling
• Low attenuation plaques

(<30 HU)

Park et al, 2015



Vulnerable plaque
• Mixed plaques
• Moderate 

stenosis

Non-calcific component

Low attenuation plaque

Napkin ring sign

Feuchtner et al, 2016



Perivascular Fat Attenuation Index (FAIPVAT)
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UK Intellectual Property Office, ref. 1414496.8, August 2014
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Cardiac CT for aortic valve

SVi 30 ml/m2

AV Vmax 2,7 m/s

LVOT Vmax 0,7 m/s

AVA 0,9 cm2

DVI 0,26
Score ασβεστίου: 2092



CTCA in structural disease

Korsholm et al, 2020
Peters A et al, Catheter Cardiovasc Interv. 2021;97:E719–
E723



Key issues

• Patient selection
• Protocol selection
• Patient preparation



Patient selection

Relative Contraindications
• Hx of anaphylactic 

contrast reaction
• Inability to cooperate – 

breath-hold
• Pregnancy
• Clinical instability
• Renal impairment

Decreased diagnostic 
accuracy
• Obesity
• Difficult to breath-hold
• Difficult to remain still 

or supine position
• High heart rate
• Arrhythmia
• Contradiction to NTG



ECG-Gating

Mahesh, M., & Cody, D. D. (2007). Physics of cardiac imaging with multiple-
row detector CT. Radiographics, 27(5), 1495-1509.



Radiation considerations and protocol

• Average annual radiation exposure 3.6 mSv in 
USA, 2.2 mSv in UK

• Harmful effect of radiation is cumulative
• Long latency (10-30 years)
• Breast tissue particularly sensitive



Radiation considerations and protocol
• CTCA: 2-10 mSv

• Wide detector and high-pitch 
helical dual source even <1 mSv

• Prospective vs retrospective 
acquisition – only during a short 
ECG phase but no flexibility to 
select other phases of cardiac 
cycle

• Flash – scan in 1 heartbeat

• ALARA - As Low As Reasonably 
Achievable

Examination Effective 
dose

Time 
equival.

CXR equival.

Ca Score 1.4 8 months 88

Prospective CTCA 8.4 4 years 525

Retrospective CTCA 42 19 years 2625



Protocol selection

Prospective Retrospective

HR variability, 
arrhythmia

Multiple risk factors / 
High Calcium score

Obese

Elderly

Stable low HR

Low probability

Thin

Young / Radiation 
exposure



Not ideal patient

• 62 male
• Hx HTN, Dyslipidaemia
• Smoking
• Obesity (ΒΜΙ 34 kg/m2)
• Chest pain





Patient preparation
Before the test

• Adequate hydration, especially in GFR 30-60
• Avoid food, coffee, smoking
• Target HR <65/min

• Oral beta-blockers (alternatively ivabradine)
• Depends on resting HR
• E.g. 25 mg metoprolol 2 days before and uptitration or 

50 2 hours prior to exam
• In case of allergies

• Corticosteroids
• Antihistamine drugs



Patient preparation
On the day
• Clinical history (indication, contraindications, CVD risk factors, 

stents details, renal function, allergy history etc)
• Blood pressure and heart rate measurement
• Explanation of the precedure
• Venus cannula
• ECG leads
• Breathing simulation – checking timing and heart rate
• B-blocker iv (metoprolol 5-40 mg)
• Nitrates sl



1. Topogram

2. Calcium Score

Scanning



3. Test Bolus/ Bolus Tracking

4. Cardiac computed 
tomography angiography (CTA)

Scanning



Rad 2.4 mS

35 years-old male
Hx of familiar hypercholesterolaemia 
under statin treatment since 25 yo
Atypical chest pain



Report components

• Patient information & indication
• Procedure
• Image quality and limitations
• Results

• Coronary artery findings
• Non-coronary artery cardiac findings
• Extracardiac findings

• Impression and recommendations



Procedure

• Type of study (Calcium score, coronary angiography)
• Equipment details
• Acquisition protocol (prospective/retrospective)
• Contrast administration (bolus tracking/test bolus)
• Other medications (beta blocker, NTG)
• Radiation dose
• Clinical parameters (Heart rate/Blood pressure/Arrhythmia)
• Complications



Study quality

• Diagnostic accuracy of study
• Quality

• Excellent
• Good
• Average
• Poor

• Inadequate contrast opacification?
• Noise or SNR (HU SD)

• Artefacts
• Longitudinal misalignment
• Phase inconsisteny
• Motion blurring
• Beam hardening
• Calcium related partial volume artefact

Clearly state if sections are interpretable



Coronary artery findings

• Noncontrast interpretation
• Agatston score (total/per artery) and percentile

• Anatomy
• Dominance
• Variance
• Origin – course – lumen caliber – termination

• Disease
• Plaque location and stenosis severity
• Plaque morphology
• Extent

CAD-
RADS

Stenosis Percentag
e

0 No 0

1 Minimal <25%

2 Mild 25-49%

3 Moderate 50-69%

4A Severe in 1 or 2 
vessels

70-99%

4B Severe in 3 vessels
(or LM >50%)

70-99%

5 Occlusion 100%



Plaque morphology

• Calcified/non calcified
• Calcified
• Predominantly calcified
• Noncalcified
• Predominantly noncalcified
• Mixed

• Length
• Eccentric
• Dissection
• Ulceration
• Positive remodeling
• Tortuous segment



Example of description

• “In the proximal segment of LAD there is a non-calcified 
plaque with positive remodeling causing moderate 
stenosis (50-69%)”
• “In the mid segment of RCA there is small eccentric 

calcified plaque causing mild stenosis (25-49%)”



CAD-RADS 2.0

• Stenosis severity (0-5)
• Plaque burden (P1-mild, P2-moderate, P3-severe, P4-extensive)
• Modifiers

• N – Non-diagnostic
• HRP – High-risk plaque
• I – Ischaemia (I+, I-. I+/-)
• S – Stent
• G – Graft
• E – Exceptions



Plaque burden

P1

Modifier Burden CAC SIS Visual

P1 Mild 1-100 ≦ 2 1-2 vessels with mild amount of plaque

P2 Moderate 101-300 3-4 1-2 vessels with moderate amount or 3 vessels with 
mild

P3 Severe 301-999 5-7 3 vessels with moderate amount or 1 vessel with 
severe

P4 Extensive >1000 ≧ 8 2-3 vessels with severe amount of plaque

P3



Conclusion

• Great tool with limitations
• Anatomical information with great NPV
• Risk stratification (CAC score, atherosclerosis)
• Functional information
• Vulnerable plaque identification
• Cardiac risk prediction



Thank you for your attention
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