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Cardiovascular disease

• Leading cause of worldwide morbidity & mortality

o 1 of 5 deaths related to cardiac disease

o More than 12 million US citizens have history of CAD

o Each year 1.1 million US citizens have heart attack

o >40% does not survive cardiac event

• Angiography of the coronary arteries

o Reference standard for evaluation of the coronary arteries

o Possibility for balloon dilatation & stenting

o 40% does not detect significant coronary artery disease



What do we want?

• Avoid (nearly) negative coronary angiography

o ‘invasive’ examination

o higher threshold for patient and cardiologist

o puncture- and procedure-related complications

• Exclude significant coronary artery disease

o non-invasive, safe examination

o low threshold for patient

o high negative predictive value >> positive predictive value



• Anatomy

• Calcium score

• Angiography

• Evolution through the years

• Bunch of great looking pictures

Cardiac CT



Anatomy



Calcium is a marker for a diseased artery

• Absolute score

• Percentile for that person's age, sex, and ethnicity

Anything above the 75th percentile for age, sex, and ethnicity or 

an absolute score of 300 (Agatston units) is abnormal

Calcium score



Calcium score



• The presence of coronary artery calcium (CAC) is highly sensitive

for the presence of ≥50 percent angiographic stenosis.

• The absence of CAC, particularly in an asymptomatic patient, is

highly predictive of the absence of significant coronary artery

stenosis and implies a favorable prognosis.

• CAC screening, especially for intermediate risk patients, can

enhance the prediction of risk in asymptomatic individuals and

increase the predictive value of the Framingham Risk Score.

Calcium score



Calcium score

However

• Ca-score underestimates atherosclerosis

• non-calcified plaques ?

• Ca-score only useful when combined with other tests



CCTA is a noninvasive method to image the coronary arteries. 

Applications include the following:

• Diagnosis of coronary artery disease (CAD) for symptomatic patients who

are at intermediate risk for CAD after initial risk stratification, including patients

with ECG uninterpretable for ischemic changes (baseline ST segment abnormalities, LBBB),

patients who are unable to exercise, and patients with equivocal stress test results.

• Identifying suspected coronary artery anomalies

• Diagnosis of in-stent restenosis

• Evaluation of coronary bypass graft patency

Coronary computed tomography angiography (CCTA)

UpToDate 30/08/2017



Dual source CT force: Pitch=3.2, 12-16 cm in 0.2 sec

Evolution through the years



• Temporal resolution

• Spatial resolution

• Reconstruction techniques

• Artifact reduction

• Dose reduction

• Contrast agent reduction

Evolution through the years



Dual source CT flash: 

< 1mSv

Dose



4208 exams (between 11/08/2008 and 14/03/2017) 

• Total median effective dose (CaSc + CTA + topogram + 

monitoring): 14,618 mSv

• Median effective dose CaSc: 4,626 mSv

• Median effective dose CTA: 10,531 mSv

Siemens Definition



361 exams (between 21/02/2017 and 01/09/2017)

• Total median effective dose (CaSc + CTA + topogram + 

monitoring): 4,458 mSv

• Median effective dose CaSc: 1,009

• Median effective dose CTA: 3,156 

→ Dose reduction of 69,5 %

Siemens Force



Dual source angio flash scan: total average dose (CaSc + CTA + 

topogram + monitoring) of 1,527 mSv (in patients with normal BMI)

• 221/361 patients scanned in flash mode (average HR 61 

bpm, average BMI 25,8)

• 140/361 patients scanned in different scan modes

Siemens Force



Diagnosis of coronary artery disease (CAD)



Diagnosis of coronary artery disease (CAD)







Diagnosis of coronary artery disease (CAD)







Diagnosis of coronary artery disease (CAD)





Identifying suspected coronary artery anomalies



Malignant course = interarterial



Benign course



Myocardial bridging



Additional findings



LE



• Cardiac CT is continuously evolving

• Todays state-of-the-art equipment will be second-best 

next year

• CT’s main goal is to exclude coronary pathology

• Cardiac CT can only be successful when the patient 

benefits from the results

Conclusion
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