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Objectives 

Who

– Patient selection and clinical indications Coronary 
Artery Computed Tomography Angiography (CCTA)

How

– Order CCTA at KHSC 

– Patient preparation, safety, dose reductions and 
techniques for CCTA
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Case 1

• 49 year old male referred from the ED for prolonged 
episode of chest pain

• Pain is left sided and radiates to left arm.

• On and off for 9 hours.  Not associated with exertion, but 
patient is mostly sedentary, with sedentary occupation as 
a computer programmer.  No NTG at home.

• No prior cardiac history.

• Cardiac risk factors include:

– Hypertension

– 40 PY Smoking history (2 ppd)

– No Diabetes, No Dyslipidemia, No Family Hx of 
Premature CAD  



Physical Exam

• HR 75 bpm regular

• BP 155-115 Right arm  160/110 Left arm

• CV: S1, S2, no S3 or S4, No murmurs

• Resp:  Clear a/e bilaterally



ECG



Blood work

• WBC 6.2, Hb 163, Plt 287

• Na 140, K 4.2, Cl 102

• Glucose 5.2

• Creatinine 101, GFR 75

• CK 148

• Troponin   0.3  at 15:05

• Troponin < 0.1 at 17:59

Is this a good patient for a CTA? 

Started on Amlodipine for BP, given BB dose x 2 for test



Coronary CTA Indications

2019 ESC Guidelines for the diagnosis and management of chronic coronary syndromes: The Task Force for the diagnosis and management of 
chronic coronary syndromes of the European Society of Cardiology (ESC)



Coronary CTA Indications

• Low or intermediate risk patients with CP

• Age less than 65

• Less than 2 risk factors

• Family history of CAD

• Atypical CP

• Indeterminate stress testing

• Ongoing CP despite normal stress test



Patient Selection: who Not to consider

• Atrial fibrillation

• Frequent PACs or PVCs

• Patient unable to tolerate BB or CCB to get HR < 65

• Patient with renal dysfunction, GFR < 30

• Contrast allergy 

• BMI > 40 kg/m2





• IMAGES of CTA





CTA Report

Agatston Score: The total calcium score is 1.  

This observed calcium score of 1 is between the 25th and 
50th percentile for subjects of the same age, gender and 
race/ethnicity for subjects who are free of clinical 
cardiovascular disease.  

Impression: 

Minimal calcified atherosclerotic plaque with no evidence 
of coronary artery stenosis.  
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Case 1

• 52 yo F 

• Low ASCVD risk (<5%)

• Mild hypertension, dyslipidemia

• + Family history premature CAD

• Asymptomatic

http://tools.acc.org/ASCVD-Risk-Estimator-Plus/#!/calculate/estimate/



How to Order Calcium Score

CT Coronary
Calcium score

Non contrast CT
No bloodwork!
No IV!



Calcium Score CT Protocol

• 3 lead ECG for gating

• Single breath hold CT 
acquisition

• Quantify Ca2+ plaque

SCCT guidelines for the performance and acquisition of coronary computed tomographic angiography: A 
report of the Society of Cardiovascular Computed Tomography Guidelines Committee Endorsed by the 
North American Society for Cardiovascular Imaging (NASCI)



Calcium Score Radiation Dose

• CACS 0.5 - 1.0 mSv

• Chest Radiograph 0.1 mSv

• CT thorax 5.0 mSv

• Background radiation 3.0 mSv/year

• Flight YYZ to YVR 0.03 mSv

Using radiation safely in cardiology: what imagers need to know
https://crpa-acrp.org/home/?wp_super_faq=how-much-radiation-exposure-do-i-get-from-air-travel



KHSC Cardiac CT

• Wednesday AM 8:00 to 11:00 am

• Hotel Dieu Hospital

• 6 outpatients

• Current wait time 4 - 6 weeks



Case 1 
Calcium Score Reporting

• Calcium score 300

• MESA 99 % for age, 
gender and ethnicity

• Reclassify risk 10 year 
risk of CHD event from
4% to 12%

Clinical indications for coronary artery calcium scoring in asymptomatic patients: Expert consensus statement from 
the Society of Cardiovascular Computed Tomography. JCCT 2017
https://www.mesa-nhlbi.org/MESACHDRisk/MesaRiskScore/RiskScore.aspx



Case 1
Utility Calcium Score

• Adjunct decision making Statin and ASA therapy

• Useful in patients with Statin intolerance

• Improved adherence to therapy

Clinical indications for coronary artery calcium scoring in asymptomatic patients: Expert consensus statement from 
the Society of Cardiovascular Computed Tomography. JCCT 2017



Case 2 

• 50 yo F

• Chronic, atypical CP

• Ex-smoker, HTN and dyslipidemia 



How to order Coronary CTA

CT Coronary
Atypical chest pain





Ordering physician

• HR < 65 and sinus

• SBP > 90

• Prescribe Metoprolol 50 mg PO night before and 50 mg PO 1 
hr morning of CT

Unless :

• C/I to Beta Blocker 

• Currently on rate control meds

• Resting HR < 65 bpm

Abbara S, Blanke P, Maroules C et al. SCCT guidelines for the performance and acquisition of coronary 
computed tomographic angiography: A report of the Society of Cardiovascular Computed Tomography 
Guidelines Committee Endorsed by the North American Society for Cardiovascular Imaging (NASCI) Journal of 
Cardiovascular Computed Tomography (2016) 435 -449





Patient Preparation

• Take regular and rate control meds

• No phosphodiesterase inhibitors(48 hrs)

– Erectile dysfunction and pulmonary 
hypertension

Abbara S, Blanke P, Maroules C et al. SCCT guidelines for the performance and acquisition of coronary computed 
tomographic angiography: A report of the Society of Cardiovascular Computed Tomography Guidelines Committee 
Endorsed by the North American Society for Cardiovascular Imaging (NASCI) Journal of Cardiovascular Computed 
Tomography (2016) 435 -449



CT Acquisition

• HR and BP monitor

• IV access for contrast 

• IV Beta Blocker PRN

• Nitro S/L 0.4 mg

• Time to acquire CT    1 
heart beat

Abbara S, Blanke P, Maroules C et al. SCCT guidelines for the performance and acquisition of coronary computed tomographic angiography: A report of the Society of Cardiovascular Computed Tomography 
Guidelines Committee Endorsed by the North American Society for Cardiovascular Imaging (NASCI) Journal of Cardiovascular Computed Tomography (2016) 435 -449



CCTA Dose

• CCTA 2-5 mSv (Historically 12 mSv)

• Stress MIBI  10 mSv

• Cath 5 – 20 mSv

• ECHO 0 mSv

• MRI 0 mSv

Using radiation safely in cardiology: what imagers need to know



Coronary Stenosis Reporting

Normal
CAD-RADSTM Coronary Artery Disease e Reporting and Data System. An expert consensus document of the 
Society of Cardiovascular Computed Tomography (SCCT), the American College of Radiology (ACR) and the 
North American Society for Cardiovascular Imaging (NASCI). Endorsed by the American College of Cardiology



Coronary Stenosis Reporting

Stenosis Minimal < 25%
CAD-RADSTM Coronary Artery Disease e Reporting and Data System. An expert consensus document of the 
Society of Cardiovascular Computed Tomography (SCCT), the American College of Radiology (ACR) and the North 
American Society for Cardiovascular Imaging (NASCI). Endorsed by the American College of Cardiology

<50%
Non-obstructive



Coronary Stenosis Reporting

Stenosis Moderate 50 – 69%
CAD-RADSTM Coronary Artery Disease e Reporting and Data System. An expert consensus document of the 
Society of Cardiovascular Computed Tomography (SCCT), the American College of Radiology (ACR) and the 
North American Society for Cardiovascular Imaging (NASCI). Endorsed by the American College of Cardiology

50-69%
Recommend Functional and 
Cardiology assessment



Case 2 
Coronary Stenosis Reporting

Stenosis Severe >70%
CAD-RADSTM Coronary Artery Disease e Reporting and Data System. An expert consensus document of the 
Society of Cardiovascular Computed Tomography (SCCT), the American College of Radiology (ACR) and the 
North American Society for Cardiovascular Imaging (NASCI). Endorsed by the American College of Cardiology

>70 % 
Obstructive
Recommend Cardiac Cath



Clinical Pearls

• In your clinical practice, consider using CTA to rule out CAD in 
a low to intermediate risk patient

• Age less than 65

• Less than 2 risk factors

• Family history of CAD

• Atypical Pain

• Indeterminate stress test

• Consider Calcium score to improve definition of CAD risk

• Referring for CTA and CACS is simple, with low risk to the 
patient



Thank you!
Questions?

Raveen.Pal@kingstonhsc.ca

Dominique.Dabreo@kingsstonhsc.ca
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Secondary Endpoint:
Catheterization Without CAD ≤90 days 

CTA
(n=4996)

Functional
(n=5007)

P
value

Invasive catheterization              
without obstructive CAD — N (%) 

170 (3.4) 213 (4.3) 0.022

Invasive catheterization
609 

(12.2%)
406 (8.1%) 

With obstructive CAD (% of 
caths)

439 
(72.1%)

193 
(47.5%)

Revascularization 311 (6.2%) 158 (3.2%)

CABG 72 38

An initial CTA strategy was associated with a lower rate of invasive catheterization 
without obstructive CAD 
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CTCA and Clinical Outcome
1.7 Years of Follow-up
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Conclusions

In patients presenting with suspected angina due to
coronary heart disease, the addition of computed
tomography coronary angiography

• Clarifies the diagnosis: 1 in 4
• Alters subsequent investigations: 1 in 6
• Changes treatments: 1 in 4

• May increase coronary revascularisation and 
reduce fatal and non-fatal myocardial infarction 


