
CARDIAC CTA



ORIGINS

 The CT scanner was developed by Godfrey Hounsfield

 Got him the Nobel Prize!

 Interest in evaluating the coronary arteries began in the 1990s

 This was made possible by helical CT and tech advancment

 We have come a long way since then. 





LATE 2000S. THE EVIDENCE.



For detection of stenoses greater than 50%, the sensitivity and 
specificity of 64-multidetector row CT were 95% and 83%, and for 
stenoses greater than 70%, sensitivity and specificity were 94% and 
83%, respectively.
 The positive and negative predictive values for detecting a 50% 
stenosis were 64% and 99%, and for detecting 70% stenoses they were 
48% and 99%, respectively.









CTA WORKS!!



IMAGE ACQUISITION

 Scan range, carina to just below lower 
cardiac border. Can be extended.

 CAC. Noncontrast. Practice run!

 The faster the rotation, the better the temp 
resolution

 Axial mode, sequential mode, spiral



MODES OF ACQUITION

 Prospective gating (watch for motion and rhythm,)

 Retrospetcive (Watch for radiation. ECG tube modulation. Vent function)

 Prospective high pitch: least radiation < 2 msv



CONTRAST

 High iodine concentration is preferred

 A short 20-gauge IV catheter may be sufficient in 
normal or small patients, but an 18-gauge catheter 
is often necessary in adults.

 Injection rate between 4 and 7 cc/sec should be 
used 

 The injection should last the duration of the scan

 Typical contrast volumes range from 50 to 120 cc. 

 Test bolus vs bolus tracking (scan delay)



PATIENT PREP

 No food 3-4 hours prior. Not necessarily NPO after midgnight.

 Can drink clear liquids up to time of exam, but no caffeine for 12 hours (heart rate)

 Make sure the patient is hydrated!

 Review the patient’s medications (metformin)

 Take all necessary medications, but avoid nephrotoxins (NSAIDS).

 IV access: 20 to 18 Gauge in the right AC or, less preferably, the left AC



MEDICATIONS

 Beta blockers are first line metoprolol or atenolol 1 hour prior

 50-100 mg of metoprolol followed by IV boluses as necessary for heart rate less than 60.

 Ivabradine (only in sinus rhythm) 1-2 hours prior. Does not affect BP or contractility.

 Nitroglycerin (sublingual 400 mcg, 5 minutes prior)



THE PATIENT

 Images are obtained in inspiratory hold

 Arms ideally above head

 Training is encouraged

 Breast displacement

 Shielding 



RADIATION

 ALARA

 Dependent on multiple factors: patient size, available machinery, heart rhythm, type of study……

 Now at the order of 1-10 msv. Can be from 5 to 30 mSv.

 For reference, sestamibi stress test is close to 10 mSv and diagnostic coronary angio is around 7-10 msv.

 Decreased by anatomy based or ecg gating (always on but higher during certain phases)

 Based on multiple sources, less than 100 msv above radiation appears safe.



CONTRAINDICATIONS

 Severe and/or anaphylactic contrast reaction

 Inability to cooperate with scan acquisition and/or breath-hold instructions

 Pregnancy; clinical instability 

 Renal impairment as defined by local protocols.



OTHER CONSIDERATIONS

 Elevated BMI

 Positioning

 Medication intolerance



REPORTING: 



CADRADS 2



PATIENT SELECTION



 How the guidelines evolved:

 2012 SIHD: Class 2 b if unable to exercise and other stress testing is contraindicated

 2021 Chest pain guidelines: Class 1 recommendations for acute stable pain



AUC, A 2010 DOCUMENT





2021 CHEST PAIN GUIDELINES





2021 CHEST PAIN GUIDELINES





CCTA IN THE ACC GUIDELINES 



2024 PREOPERATIVE CV EVALUATION GUIDELINES



2024 HOCM GUIDELINES



2023 CHRONIC CORONARY ARTERY DISEASE GUIDELINES



2022 CHF GUIDELINES



2022 AORTIC DISEASE GUIDELINES



2020 VALVULAR HEART DISEASE GUIDELINES



2018 BLOOD CHOLESTEROL GUIDELINES



2018 ADULTS WITH CONGENITAL HEART DISEASE GUIDELINES



2014 NSTEMI GUIDELINES
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