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PROMISE TRIAL

Douglas PS et al. N Engl J Med. 2015 Apr 2;372(14):1291-300. doi: 10.1056/NEJMoa1415516

10.003 pts

with CAD symptoms

4996 pts

CTA Group

5007 pts

Funct. tests group



SCOT-HEART TRIAL

SCOT-HEART investigators. Lancet. 2015 Jun 13;385(9985):2383-91. doi: 10.1016/S0140-6736(15)60291-4

4146 pts

with suspected angina

2073 pts

Standard care

2073 pts

Standard care + CCTA

CCTA

Standard of care

At 6 weeks CCTA reclassified the diagnosis of angina

due to coronary heart disease in 23% patients (standard

care in 1%; p<0.0001); this changed planned

investigations (15% vs 1%; p<0.0001) and treatments

(23% vs 5%; p<0.0001)



CT-COMPARE TRIAL

Hamilton-Craig C et al. Int J Cardiol. 2014 Dec 20;177(3):867-73. doi: 10.1016/j.ijcard.2014.10.090

562 pts

with chest pain (trop -)

322 pts

CCTA

240 pts

Exercise stress ECG



CT-STAT TRIAL

Goldstein JA et al. J Am Coll Cardiol. 2011 Sep 27;58(14):1414-22. doi: 10.1016/j.jacc.2011.03.068

699 pts

with chest pain

338 pts

Myo perfusion imaging

361 pts

CCTA



ACRIN-PA TRIAL

Litt HI et al. N Engl J Med. 2012 Apr 12;366(15):1393-403. doi: 10.1056/NEJMoa1201163

1370 pts

with possible ACS

462 pts

Standard care

908 pts

CCTA



ROMICAT II TRIAL

Hoffmann U et al. N Engl J Med. 2012 Jul 26;367(4):299-308. doi: 10.1056/NEJMoa1201161

1000 pts

with possible ACS

499 pts

Standard care

501 pts

CCTA



CCTA IN TRIAGE OF PATIENTS

WITH SUSPECTED ACS

Ghoshhajra BB et al. Eur Radiol. 2017 Jul;27(7):2784-2793. doi: 10.1007/s00330-016-4562-5

• Median time to discharge home was 10.5 hours

• Only pts with reasonable risk of ACS were referred for CCTA

• Few pts undergo additional tests (18.8%) and ICA (7.6%)

• Median CT radiation exposure was 4.0 mSv

• No ACS was missed

• MACE at follow-up after negative CTA was 0.2 %

From RCT to clinical practice: 1022 pts in the ED, Expert Tertiary Care



GUIDELINES

Knuuti J ET AL. Eur Heart J. 2020 Jan 14;41(3):407-477. doi: 10.1093/eurheartj/ehz425



GUIDELINES

Byrne RA et al. Eur Heart J. 2023 Oct 12;44(38):3720-3826. doi: 10.1093/eurheartj/ehad191



GUIDELINES

Writing Committee Members; J Cardiovasc Comput Tomogr. 2022 Jan-Feb;16(1):54-122. doi: 10.1016/j.jcct.2021.11.009



CAD-RADS CLASSIFICATION

Cury RC et al. JACC Cardiovasc Imaging. 2016 Sep;9(9):1099-1113. doi: 10.1016/j.jcmg.2016.05.005

• Applied on a per-patient 

basis for the clinically most 

relevant (usually highest-

grade) stenosis.

• All vessels >1.5 mm in 

diameter should be graded 

for stenosis severity. 

• CAD-RADS will not apply 

vessels <1.5 mm in 

diameter. 



CAD-RADS CLASSIFICATION

Cury RC et al. JACC Cardiovasc Imaging. 2016 Sep;9(9):1099-1113. doi: 10.1016/j.jcmg.2016.05.005



CAD-RADS 0

• 0%Max Stenosis

• No CADInterpretation

• NoneFurther Test

• Consider alternative cause 
of chest pain

Management

Cury RC et al. JACC Cardiovasc Imaging. 2016 Sep;9(9):1099-1113. doi: 10.1016/j.jcmg.2016.05.005



CAD-RADS 1

• 1-24%Max Stenosis

• Minimal non-obstructive CADInterpretation

• NoneFurther Test

• Consider alternative causes of chest pain 

• Consider preventive therapy and risk 
factor modification 

Management

Cury RC et al. JACC Cardiovasc Imaging. 2016 Sep;9(9):1099-1113. doi: 10.1016/j.jcmg.2016.05.005



CAD-RADS 2

• 25-50%Max Stenosis

• Mild non-obstructive CADInterpretation

• NoneFurther Test

• Consider alternative causes of chest pain 

• Consider preventive therapy and risk 
factor modification 

Management

Cury RC et al. JACC Cardiovasc Imaging. 2016 Sep;9(9):1099-1113. doi: 10.1016/j.jcmg.2016.05.005



CAD-RADS 3

• 50-69%Max Stenosis

• Moderate CADInterpretation

• Consider functional testFurther Test

•Consider symptom-guided anti-ischemic and preventive 
pharmacotherapy as well as risk factor modification per guideline-
directed care

•Other treatments should be considered per guideline-directed care 
Management

Cury RC et al. JACC Cardiovasc Imaging. 2016 Sep;9(9):1099-1113. doi: 10.1016/j.jcmg.2016.05.005



CAD-RADS 4A

• 70-99%Max Stenosis

• Severe stenosisInterpretation

• Consider ICA or functional testFurther Test

•Consider symptom-guided anti-ischemic and preventive 
pharmacotherapy as well as risk factor modification per guideline-
directed care

•Other treatments (incl. revascularization) should be considered per 
guideline-directed care 

Management

Cury RC et al. JACC Cardiovasc Imaging. 2016 Sep;9(9):1099-1113. doi: 10.1016/j.jcmg.2016.05.005



CAD-RADS 4B

• LM > 50%

• 3-vessel ≥ 70%
Max Stenosis

• Severe stenosisInterpretation

• ICA is recommendedFurther Test

•Consider symptom-guided anti-ischemic and preventive 
pharmacotherapy as well as risk factor modification per guideline-
directed care

•Other treatments (incl. revascularization) should be considered per 
guideline-directed care 

Management

Cury RC et al. JACC Cardiovasc Imaging. 2016 Sep;9(9):1099-1113. doi: 10.1016/j.jcmg.2016.05.005



CAD-RADS 5

• 100%Max Stenosis

• Total coronary occlusionInterpretation

• Consider ICA and/or 
viability assessment

Further Test

•Consider symptom-guided anti-ischemic and preventive 
pharmacotherapy as well as risk factor modification per guideline-
directed care

•Other treatments (incl. revascularization) should be considered per 
guideline-directed care 

Management

Cury RC et al. JACC Cardiovasc Imaging. 2016 Sep;9(9):1099-1113. doi: 10.1016/j.jcmg.2016.05.005



CAD-RADS N

• Non diagnostic studyMax Stenosis

• CAD can’t be excludedInterpretation

• Additional or alternative 
evaluation

Further Test

Management

Cury RC et al. JACC Cardiovasc Imaging. 2016 Sep;9(9):1099-1113. doi: 10.1016/j.jcmg.2016.05.005



MODIFIERS

N

(Non-diagnostic)

S

(Stent)

G

(Graft)

V

(Vulnerability)

Cury RC et al. JACC Cardiovasc Imaging. 2016 Sep;9(9):1099-1113. doi: 10.1016/j.jcmg.2016.05.005



N (NON-DIAGNOSTIC STUDY)

Cury RC et al. JACC Cardiovasc Imaging. 2016 Sep;9(9):1099-1113. doi: 10.1016/j.jcmg.2016.05.005

“N” can be used as a modifier or as a CAD-RADS category.

Modifier

• If CAD-RADS is > 3 in 

interpretable segments

e.g. CAD-RADS 3/N

Category

• In pts with

• no stenosis (0%)

• minimal stenosis (1-24%)

• mild stenosis (25-49%)

in interpretable segments.

e.g. CAD-RADS N



S (STENT)

Cury RC et al. JACC Cardiovasc Imaging. 2016 Sep;9(9):1099-1113. doi: 10.1016/j.jcmg.2016.05.005

“S” indicates the presence of at least one coronary stent

CAD-RADS classification is based on highest-degree stenosis, irrespective if it is in the stented segment or not.

• E.g. Patient with stented LAD

• Patent stent 
• Mild stenosis (25-49%) in LCX

• Mild stenosis (25-49%) in RCA

• Significant in-stent restenosis in LAD  

• Mild stenosis (25-49%) in LCX
• Mild stenosis (25-49%) in RCA

• Patent stent

• Severe stenosis (> 70%) in LCX

• Mild stenosis (25-49%) in RCA

• Non-evaluable stent

• Stenosis < 50% elsewhere

CAD-RADS 2/S}
} CAD-RADS 4A/S

} CAD-RADS 4A/S

CAD-RADS N/S}



G (BYPASS GRAFT)

Cury RC et al. JACC Cardiovasc Imaging. 2016 Sep;9(9):1099-1113. doi: 10.1016/j.jcmg.2016.05.005

“G” indicates the presence of at least one coronary artery bypass graft

A stenosis bypassed by a fully patent graft is not considered for the CAD-RADS classification. 

• E.g.

• Graft to LAD
• No significant stenoses in the graft,

distal anastomosis and run-off vessel

• Mild stenosis (25-49%) in the LCX and RCA

• Severe stenosis (>70%) in proximal LAD

• Total occlusion of graft to the RCA

• Patent graft to LAD

• Patent graft to LCX

CAD-RADS 2/G}

}CAD-RADS 5/G



V (VULNERABLE PLAQUE)

Cury RC et al. JACC Cardiovasc Imaging. 2016 Sep;9(9):1099-1113. doi: 10.1016/j.jcmg.2016.05.005

Puchner SB et al. J Am Coll Cardiol. 2014 Aug 19;64(7):684-92. doi: 10.1016/j.jacc.2014.05.039

“V” indicates the presence of a plaque with 2 or more high-risk features



V (VULNERABLE PLAQUE)

“V” indicates the presence of a plaque with 2 or more high-risk features

Cury RC et al. JACC Cardiovasc Imaging. 2016 Sep;9(9):1099-1113. doi: 10.1016/j.jcmg.2016.05.005

• E.g. CAD RADS 2/V should be used for a patient with stenosis between 25-49% and plaque with two or more 

high-risk features.

• The features should be described

• There is not enough published data to guide the management of such patients. However, clinical and 

laboratory correlation and close observation is recommended. Consider hospital admission in high-risk clinical 

settings.

• If the patient is discharged, short-term clinical follow-up within a week is suggested. 

• Studies coded with CAD-RADS 3/V should prompt consideration for more aggressive management than CAD-

RADS 3, including consideration of ICA instead of non-invasive functional testing. 



MORE THAN 1 MODIFIER

Use symbol “/”

Follow this order

Cury RC et al. JACC Cardiovasc Imaging. 2016 Sep;9(9):1099-1113. doi: 10.1016/j.jcmg.2016.05.005

N S G V

e.g.

CAD-RADS 4A/S/G/V

• Pt with a severe stenosis in 1 or 2 vessels

• Pt has at least 1 stent and at least 1 CABG

• Pt has at  high-risk plaques



CAD-RADS 2.0

Cury RC et al. Radiol Cardiothorac Imaging. 2022 Sep 22;4(5):e220183. doi: 10.1148/ryct.220183



CAD-RADS 2.0 – WHAT’S NEW?

Cury RC et al. Radiol Cardiothorac Imaging. 2022 Sep 22;4(5):e220183. doi: 10.1148/ryct.220183

Plaque Burden

Ischemia



PLAQUE BURDEN

Cury RC et al. Radiol Cardiothorac Imaging. 2022 Sep 22;4(5):e220183. doi: 10.1148/ryct.220183



PLAQUE BURDEN - CaSC

Cury RC et al. Radiol Cardiothorac Imaging. 2022 Sep 22;4(5):e220183. doi: 10.1148/ryct.220183

P1 1 - 100

P2 101 - 300

P3 301 - 1000

P4 > 1000

Agatston score



PLAQUE BURDEN - SIS

Cury RC et al. Radiol Cardiothorac Imaging. 2022 Sep 22;4(5):e220183. doi: 10.1148/ryct.220183

P1
≤ 2

P2 3 - 4

P3
5 - 7

P4
≥ 8

Segment Involvement Score

Austen WG et al. Circulation. 1975 Apr;51(4 Suppl):5-40. doi: 10.1161/01.cir.51.4.5



PLAQUE BURDEN – Visual Estimate

Cury RC et al. Radiol Cardiothorac Imaging. 2022 Sep 22;4(5):e220183. doi: 10.1148/ryct.220183

P1
1 – 2 vessels with mild amount of plaque

P2

• 1 – 2 vessels with moderate amount of plaque

• 3 vessels with mild amount of plaque

P3

• 3 vessels with moderate amount of plaque

• 1 vessel with severe amount of plaque

P4
2 -3 vessels with severe amount of plaque



CASE EXAMPLE

CAD RADS 4/P2

• LCx: stenosis > 70%

• Agaston score: 109



CASE EXAMPLE

CAD RADS 5/P4• RCA: occluded

• LCx and LAD: stenosis > 70%

• Agaston score: 2136



MODIFIERS

N

(Non-diagnostic)

S

(Stent)

G

(Graft)

HRP

(High Risk Plaque)

I

(Ischemia)

E

(Exceptions)

Cury RC et al. Radiol Cardiothorac Imaging. 2022 Sep 22;4(5):e220183. doi: 10.1148/ryct.220183



Cury RC et al. Radiol Cardiothorac Imaging. 2022 Sep 22;4(5):e220183. doi: 10.1148/ryct.220183

ISCHEMIA

CT-FFR and Stress CTP

• CT-FFR and Stress CTP may be used in stenosis ranging from 50 to 90% to better define 

if a stenosis is hemodynamically significant

• CAD-RADS 3 

• CAD-RADS 4A

• CAD-RADS 2 could be considered if proximal lesion and stenosis ≥ 40%, including HRP 

features 



Cury RC et al. Radiol Cardiothorac Imaging. 2022 Sep 22;4(5):e220183. doi: 10.1148/ryct.220183

ISCHEMIA

CT-FFR

Defer invasive angiography 

and optimize medical 

therapy 

> 0.80

Normal 

(I)

CAD-RADS 3 or 4/I-



Cury RC et al. Radiol Cardiothorac Imaging. 2022 Sep 22;4(5):e220183. doi: 10.1148/ryct.220183

ISCHEMIA

CT-FFR

Consider ICA for individuals 

likely to benefit from 

revascularization 

CAD-RADS 3 or 4/I+
< 0.75

Abnormal 

(I+)



Cury RC et al. Radiol Cardiothorac Imaging. 2022 Sep 22;4(5):e220183. doi: 10.1148/ryct.220183

ISCHEMIA

CT-FFR

Consider ICA based on

• Symptoms

• Lesion location

• Trans-lesional pressure 

loss

0.76 - 0.80

Borderline 

(I±)

CAD-RADS 3 or 4/I±



Cury RC et al. Radiol Cardiothorac Imaging. 2022 Sep 22;4(5):e220183. doi: 10.1148/ryct.220183

ISCHEMIA

CTP

CAD-RADS 3 or 4/I-

• Myocardial Infarct

• No evidence of ischemia in a 

defined coronary territory

REST STRESS



Cury RC et al. Radiol Cardiothorac Imaging. 2022 Sep 22;4(5):e220183. doi: 10.1148/ryct.220183

ISCHEMIA

CTP

CAD-RADS 3 or 4/I-

• No evidence of ischemia in a 

defined coronary territory

REST STRESS



Cury RC et al. Radiol Cardiothorac Imaging. 2022 Sep 22;4(5):e220183. doi: 10.1148/ryct.220183

ISCHEMIA

CTP

CAD-RADS 3 or 4/I+

REST STRESS
• Myocardial ischemia in a 

defined coronary territory



Cury RC et al. Radiol Cardiothorac Imaging. 2022 Sep 22;4(5):e220183. doi: 10.1148/ryct.220183

ISCHEMIA

CTP

CAD-RADS 3 or 4/I+

REST STRESS
• Peri-infarct ischemia in a 

defined coronary territory



Cury RC et al. Radiol Cardiothorac Imaging. 2022 Sep 22;4(5):e220183. doi: 10.1148/ryct.220183

ISCHEMIA

CTP

CAD-RADS 3 or 4/I±

REST STRESS

• Borderline or indeterminate 

results for myocardial 

ischemia or discordance 

between perfusion defect and 

anatomical finding, with low 

diagnostic confidence 



Cury RC et al. Radiol Cardiothorac Imaging. 2022 Sep 22;4(5):e220183. doi: 10.1148/ryct.220183

EXCEPTIONS

Modifier “E” accounts for any non-atherosclerotic narrowing of the coronary arteries

Category P is not used if there is no plaque

E.g. Anomalous origin of RCA with inter-arterial 

course and consequent moderate stenosis due 

to compression, no plaque, and CT-FFR 0.72

CAD-RADS 4A/I+/E 



MORE THAN 1 MODIFIER

Use symbol “/”

Follow this order

Cury RC et al. Radiol Cardiothorac Imaging. 2022 Sep 22;4(5):e220183. doi: 10.1148/ryct.220183

N HRP I S G E

e.g.

CAD-RADS 3/P3/HRP/S 

• Presence of a stent

• Pt with a moderate stenosis

• Severe amount of plaque burden and high-risk plaque features



CAD-RADS 2.0

Cury RC et al. Radiol Cardiothorac Imaging. 2022 Sep 22;4(5):e220183. doi: 10.1148/ryct.220183

Differences with 1st CAD-RADS version



REPORT

Cury RC et al. Radiol Cardiothorac Imaging. 2022 Sep 22;4(5):e220183. doi: 10.1148/ryct.220183

Suggested Recommendations in Patients with Stable Chest Pain 



REPORT

Suggested Recommendations in Patients with Acute Chest Pain 

Cury RC et al. Radiol Cardiothorac Imaging. 2022 Sep 22;4(5):e220183. doi: 10.1148/ryct.220183
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