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CAD deaths per 100, 000:
1980 2000

Men 543  267
Women 263 134

Decrease CAD deaths due to:
Risk Factor Modification    44%
Treatment 47%
Secondary Prevention 11%
Treatment of AMI / ACS     10%
Treatment of HF 9%
Revascularization 5%
Other therapies 12%



Hendel, R. C. J Am Coll Cardiol Img 2008;1:241-248

MedPAC Evaluation of Growth in Physician 
Services From 1999 to 2002

Added Cost?
Value Added?



Coronary CT Angiography

Non-invasive Coronary CT Angiography !! 





CCTA Invasive Angio

Spatial Resolution (mm) 0.4‐0.6 0.2

Temporal Resolution (ms) 83‐165 5 – 20

Radiation (diagnostic, mSv) 4 ‐38 (15‐18) 5 – 10 (6)

Contrast Volume (ml) 50 ‐ 120  ~50

Diagnostic Accuracy (stenosis)  +++ ++++

Plaque Assessment ++ / ‐ +++(IVUS)

Prognosis +/ ‐‐ ++

Intervention  ‐‐‐ ++++    

Coronary CTA versus Cath 



CCTA Diagnostic Accuracy



CORE 64 Trial (AHA 2007)
350 pts (60% prevalence of 
CAD, 10% previous PCI)
CAC > 600 (N=59) excluded
Multi‐center / 
International (single 
vendor)
97% of all segments 
evaluable

Mean HR ~ 65 bpm

Min, J. K. et al. JACC Imag 2008;1:252-262

Diagnostic Accuracy Update



Coronary CTA and Pre-Test Risk



Can Coronary CTA Quantify stenosis?

• Significant Correlation to Cath

• Wider limits of agreement

• CT overestimates luminal disease

Hoffmann et al. JAMA 2005

CCTA Luminal Reporting (Qualitative)

• Mild (30-49% or <50%)

• Moderate (50-70%) 

• Severe (≥70% )

• Complex/ Mod to severe (>60 - 90%)  



1. Acceptable non-invasive alternative for CATH

2. Most useful in low to intermediate risk 
symptomatic patients

3. Acceptable CATH correlation for grading 
luminal disease 

Coronary CTA - Point # 1



Non-invasive Coronary CTA

Who Should be Considered for Coronary CTA?

Clinical Examples………



Clinical Scenario: CCTA

Equivocal Stress in a low-intermediate risk male with chest pain 



Clinical Scenario: Equivocal Stress



Clinical Scenario: Coronary CTA



Clinical Scenario: LBBB 



Hoffmann et al. Circulation 2006
104 pts from ED with chest pain (no enzymes, no 
EKG)
14/14 pts with CAD were detected 
(Sensitivity 100%, Specificity 82%)

Goldstein et al.  JACC 2007
297 pts acute chest pain (low risk) randomized in 
ED

MDCT 3.4 hrs , $ 1586
Std of Care 15 hrs ,  $ 1872  

Larger multi‐center prospective ED trial ongoing

Clinical Scenario: Acute Chest Pain



Clinical Scenario: Coronary Anomalies

Emery M et al. VHRM 2007



Clinical Scenario: Aortic Pathology

Mahenthiran et al. JCCT 2008 (2):276-80



“Appropriate” Use for Coronary CTA
• Symptomatic intermediate risk pts with un-interpretable 

EKG or unable to exercise (7) 
• Chest pain syndrome (intermediate risk) pts with equivocal 

stress test (8)
• Acute Chest pain intermediate risk, normal EKG / enzymes 

(7)
• Exclusion of CAD in low-intermediate risk pts with new 

onset heart failure, LBBB / dilated cardiomyopathy (7)
• Symptomatic suspected coronary anomalies (9)
• Peri-operative CAD risk prior to cardiac surgery in low risk 

patients (“Uncertain”,6)
• Suspected Aortic / Pericardial pathology as a cause of 

chest pain (7)



Coronary CTA - Point # 2
1. Good alternative to CATH to exclude CAD 

2. Appropriate patient selection for coronary 
CTA    

3. Best for coronary anomalies, aortic, 
pericardial pathology (large FOV)  



CCTA and Revascularization



Coronary CTA in CABG



Coronary CTA: Post PCI /Stent 

• Heterogeneous Published Data

• ~ 40% Non-Evaluable Stents

• CCTA for proximal stents, low 

body weight, larger stent (>3mm) 

• Low PPV (more false positives)



Coronary CTA for CTO/PCI 
• Lesion Length 

• Location of Lesion 

• Extent of Calcium



Coronary Plaque by CCTA



ACS Potential Plaque on CCTA 
• ACS plaque have more 
positive remodeling

• Less Frequently Calcify 
(Spotty Calcification)

• Lower CT attenuation (lipid 
core)

Leber  et al. AJC 2003
Schuff et al. Acad Radiol 2007
Motoyama et al. 2007



Prognostic Role of Coronary CTA

Min J et al. JACC 2007;50:1161-70



1. Selective use in CABG / PCI patients  

2. “Vulnerable  plaque / patient” assessment 

3. CAD prognostic risk assessment is emerging

Coronary CTA - Point # 3



Diagnostic Fit of Coronary CTA
Pretest Likelihood / Symptoms

Ca+, IMT

CCTA

MPI / SECHO 

Angio

20% 50% >75% 100%

No Test

Low Low –Intermediate High High –Intermediate 



Coronary CT Angiography   Summary
CCTA offers a unique “niche” in CAD Imaging

Many current and evolving potential applications

Needs “selective” use for CAD evaluation

Ideal for exclusion of CAD non‐invasively

Promising prognostic implications in CAD  

Need more prospective randomized trials

Continued technological evolution is ongoing

Future for Coronary CTA is only just beginning!!..



Coronary CT Angiography

THANK YOU
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