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Objectives

• Recognize high risk plaque features on cardiac computed 
tomography

• Evaluate the 2021 Chest Pain Guidelines

• Learn to interpret cardiac computed tomography reports



Pearl #1

• Plaque Characterization can predict vulnerable 
plaques

• Defined as:
• Low attenuation plaque = Hounsfield Units < 30
• Spotty Calcification
• Napkin ring sign
• Positive remodeling

• Features directly correlate with thin-cap fibroatheroma seen 
on intravascular ultrasound, and confers to a heightened 
risk of acute coronary syndrome.



Pearl #1

• In 2015, Motoyoma reviewed 3158 patients for high-risk 
plaque features

• Of these patients, the event rate was 16% over a period 
of 4 years

• Statin rate after initial CCTA was 40%

• Comparatively, in a separate study of 630 patients, it was 
shown that vulnerable plaque caused acute coronary 
syndrome in 3.5% of instances over a median follow-up 
period of 9.2 years compared with 0.6% of other plaques 

• Statin rate of ~ 80%



Pearl #2

• FFRct is a maturing modality, giving insight into the 
hemodynamic significance of coronary plaque

• This metric involves an integration of computational fluid 
dynamics, in addition to the anatomical data from coronary 
CTA, to allow the calculation of a 3-dimensional pressure 
map



Pearl #2

• FFRct is a maturing modality, giving insight into the 
hemodynamic significance of coronary plaque

• PACIFIC sub-study which showed FFRct to be the most 
accurate modality for the discrimination of lesion specific 
ischemia, with significant improvement in accuracy 
compared to CTA, SPECT and PET alone. 

• The area under curve for identification of ischemia-causing 
lesions was 0.94 for FFRct
• In comparison with coronary CTA (0.83, p < 0.01) 
• SPECT 0.70, p < 0.01 
• PET (0.87, p < 0.01)



Pearl #2

• FFRct is a maturing modality, giving insight into the 
hemodynamic significance of coronary plaque

• Most recently, the ADVANCE FFRCT Registry demonstrated 
favorable prognosis in patients with a negative FFRct, with 
lower rates of CV death or MI and less revascularization. 

• At 1 year follow up, the rates of adverse events including 
CV death or MI, was higher in patients with FFR CT ≤ 0.80 
compared with those who had an FFR CT > 0.80 (25 
[0.80%] vs. 3 [0.20%]; RR: 4.22; p = 0.01)

• In addition, 92.9% of individuals in which medical therapy 
was recommended remained free from revascularization or 
major adverse cardiac events at 1 year.



Pearl #2

• FFRct is a maturing modality, giving insight into the 
hemodynamic significance of coronary plaque



Pearl #3

• Cardiac CTA is an excellent modality coronary artery 
bypass graft evaluation, but has limitations in 
evaluation of coronary stents.

• The 2010 multi-societal Appropriate Use Criteria (AUC) defined 
coronary CTA as “Appropriate” for the evaluation of coronary 
artery bypass graft (CABG) patency in patients with ischemic 
symptoms

• Barbero et al (2016) performed meta analysis of > 2000 
patients 

• Sensitivity for the presence of any CABG stenosis >50% 
was 0.98 (95% CI, 0.97–0.99) 

• Specificity for the presence of CABG stenosis > 50% was 
0.98 (95% CI, 0.96–0.98) 

• Importantly, the accuracy was consistent regardless of graft 
conduit type (arterial or venous).



Pearl #3

• Cardiac CTA is an excellent modality for coronary 
artery bypass graft evaluation, but has limitations in 
evaluation of coronary stents.

• PCI with intracoronary stent implantation is the most 
commonly performed technique for coronary 
revascularization worldwide and post PCI symptoms are 
frequently encountered.

• Factors known to negatively impact the accuracy of 
coronary CTA in patients with stents include:
• Motion and beam hardening artifacts
• Volume averaging related to stent struts and 

superimposed calcified plaque that limit lumen 
visualization in stented segments

• Frequent presence of extensive, calcified, coronary 
atherosclerosis of non-stented segments.



Pearl #3

• Cardiac CTA is an excellent modality for coronary artery 
bypass graft evaluation, but has limitations in 
evaluation of coronary stents.

• Prior studies have suggested that up to 11% of stents may be 
deemed non-evaluable. FFRct is not validated for stented 
vessels, however is available on non-stented vessels. 

• Recent updated meta-analysis assessed per-stent accuracy of 
≥64 slice coronary CTA for the detection of in-stent restenosis 
≥50% on ICA, across 35 studies involving 2656 patients (4131 
stents). 
• The study demonstrated a per-stent sensitivity, specificity 

of 0.90 (95% CI, 0.85–0.94), 0.94 (95% CI, 0.91–0.96), 
suggesting that coronary CTA is accurate for assessing 
most stents.

• The authors demonstrated that overall accuracy was 
significantly reduced by stent strut thickness ≥100 μm, stent 
diameter <3.0 mm, scans performed at heart rates ≥65 bpm 
and bifurcation stents. 



Pearl #4

• 2021 Chest Pain Guidelines – Coronary CTA Class I 
Indication

• The PROMISE trial, a comparative effectiveness trial of 
CCTA vs functional testing enrolled 10,003 patients with 
stable chest pain, and demonstrated non-inferiority of CCTA 
over functional testing, after a follow-up of 25 months. 

• Although no differences were found between testing 
strategies regarding the primary outcome, the rate of MI 
and death at 12 months was significantly lower in patients 
who underwent CCTA (HR 0.66, p = 0.049).



Pearl #4

• 2021 Chest Pain Guidelines – Coronary CTA Class I 
Indication



Pearl #4

• 2021 Chest Pain Guidelines – Coronary CTA Class I 
Indication



Pearl #4

• 2021 Chest Pain Guidelines – Coronary CTA Class I 
Indication



Pearl #5
• Interpretation of Coronary CTA Reports



Pearl #5
• Interpretation of Coronary CTA Reports



Pearl #5
• Interpretation of Coronary CTA Reports



Pearl #5
• Interpretation of Coronary CTA Reports
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