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angiogram (CTA) in diagnosing 
coronary artery disease (CAD)

Tarek Chami, MD

Interventional Cardiology Fellow

Allina Health Minneapolis Heart Institute

1

2

1 of 29



MHIF Cardiovascular Grand Rounds |
May 16, 2022

Complimentary role of coronary 
computed tomography 

angiogram (CTA) in patients with 
coronary artery disease (CAD)

Disclosure

• I have nothing to disclose except that I am a plumber 
interested in the intersection between noninvasive 
and invasive imaging

3

4

2 of 29



MHIF Cardiovascular Grand Rounds |
May 16, 2022

Objectives

Review the utility of 
cCTA in patients with 
chest pain

Explore the emerging 
roles of  cCTA in 
patients with:

• NSTE-ACS
• Known CAD

Case 

77-year-old man with CAD who underwent CABG (LIMA-LAD,VG-OM) 
and bioprosthetic AVR (25mm Inspiris) almost 2 years ago, was 
referred for coronary angiogram for DOE “angina equivalent” and 
abnormal cCTA

• PMH/PSH
‐ Recent Stroke (2 months prior): LUE weakness, dizziness
‐ PAD
‐ HTN, DLD, H/O Tob use d/o
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cCTA

Atretic/occluded LIMA graft to the LAD.

Patent aortic graft to the OM1. 

Obstructive native multivessel coronary disease, including:

• occlusion of the proximal LCX
• severe stenosis in the ramus intermedius artery
• >70% diameter stenosis in the proximal RCA

#Compared to catheter coronary angiography (done before AVR and 
CABG): 

There has interval bypass grafts to the LAD and OM1.

The proximal RCA disease appears more severe today

7

8

4 of 29



MHIF Cardiovascular Grand Rounds |
May 16, 2022

Low 
diagnostic 

yield of 
elective CA

Patel MR et al. N Engl J Med 
2010

83.9% Noninvasive 
testing
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30-days 
adverse 

events after 
CTA vs ICA 
(CORE 320)

Rochitte C et al. EHJ 2013

Total 381 pts
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NPV of cCTA
(ACCURACY)

Budoff M et al. JACC 2008

cCTA highest 
sensitiv for 

ruling out CAD

Knuuti J et al. Eur Heart J 2018

13

14

7 of 29



MHIF Cardiovascular Grand Rounds |
May 16, 2022

PR, LAP on 
cCTA is 

associated 
with future 

ACS

Motoyama S et al. J Am Coll Cardiol 2009

22.2%

3.7%

0.49%

1059 pts

cCTA↑ ICA, 
Revasc, CAD 
dx and use of 
ASA, Statin

Foy A et al. JAMA Intern Med 
2017
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cCTA
↓incidence 

of MI

Foy A et al. JAMA Intern Med 2017

cCTA +MedRx
 ↓ death from 
CHD or nonfatal 

MI at 5 years

The SCOT-HEART Investigators. N Engl J Med 
2018

3.9%

2.3%
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cCTA vs SC:
No difference 
in ICA, Revasc

at 5 years

The SCOT-HEART Investigators. N Engl J Med 
2018

Normal cCTA
10 yrs guarantee 
(cardiac death, 

nonfatal MI)

Finck T et al. JACC Cardiovasc Img 2019

0.04%

1.33%

2011 pts
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ESC Guidelines 2019

Knuuti J et al. Eur Heart J 2020

2021 AHA/ACC/ASE/CHEST/SAEM/SCCT/ SCMR 
Guidelines

Martha Gulati et al. Circulation. 
2021
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Martha Gulati et al. Circulation. 
2021

Emerging 
roles of 
CTA

Role of cCTA in patient 
with NSTE-ACS

• Prior CABG
• Prior Stent
• CTO
• Multivessels

Role of cCTA in patient 
with known CAD
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≃ 30% of pts 
with CP + 

HST
Nonobstruct

CAD

Melki D et al. J Am Coll Cardiol 2015

Initial CMR/CTA 
vs SC ↓ ICA 

but similar 
MACE/Complica

tions

61% 69% 85%Obs. CAD

23%

16%

19%
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Diagnostic 
accuracy of 

cCTA in 
NSTE-ACS

1023 pts

1-yr clinical 
outcomes 
(RAPID-

CTA)

Gray AJ et al. BMJ 2021

5.8%

6.1%
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1-yr clinical 
outcomes 
(RAPID-

CTA)

Gray AJ et al. BMJ 2021

54%

60.8%

2014 AHA/ACC NSTE-ACS Guideline

Amsterdam et al. Circ 2014
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CABG

Accuracy of 
CTA in grafts 
(contemporar

y CT)

Jubran A et al. Current Cardiovascular 
Imaging Reports 2019
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Prognostic 
value of CTA 

in CABG

Mushtaq S et al. J Am Coll Cardiol Img 2014

86%

84%

53%

29%

700 pts  
Mean follow up 73 month

ISR
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CTA in ISR

Andreini D et al. Int J Cardiol 2018

100 pts with 192 
stents

Diagnostic 
performance 
of CTA in ISR 

Dai T et al.. European Radiology 2017

35 studies (total of 2656 
patients and 4131 stents)

Sens: 90% Spec: 94% 

AUC: 0.97
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CTP + CTA 
↑ Diag rate 

/accuracy 
for ISR

150 pts

CTO
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Opolski MP et al. J Am Coll 
Cardiol Intv 2015

Yu C-W et al. Circ: Cardiovasc Imag 2017.

Planning 
CTO

Real time 
fusion 

(CTA+ICA)

Ghoshhajra BB et al. Eur Radiol 2017
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CTA ↑ 
success rate
↓ perforations, 
periproced MI

MV-CAD
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cCTA for 
heart team 
decision in 

MV-CAD

Collet C et al. EHJ 2018

223 patients 

78% ↓ in 
DLP 

2017 vs 2007

Stocker TJ et al. Eur Heart J 2018

61 hospitals from 32 
countries (prospectively 

enrolled 4502 pts) 
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SCCT 2021 
Expert 

Consensus 
Document on 

CTA

Narula J et al. Journal of Cardiovasc Comput Tomograph 2021

Thank you!

Questions
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Back up Slides

Limitations 
of CTA

Obese patient’s

Extreme calcification

Irregular heart rhythm 
(AF)
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SCCT 2021 
Expert 

Consensus 
Document on 

CTA

Narula J et al. Journal of Cardiovasc Comput Tomograph 2021

Decision 
making

Narula J et al. Journal of Cardiovasc Comput Tomograph 2021
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CONVERSE (cost)

Hyuk-Jae Chang et al. J Am Coll Cardiol Img 2018.

CORE-64

Arbab-Zadeh A et. JACC 2012
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CORE-64

Arbab-Zadeh A et. JACC 2012

CONSERVE

Hyuk-Jae Chang et al. J Am Coll Cardiol Img 2018
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Contrast

• Intravenous contrast doses are typically less than 75 mL in 
most labs, a value associated with very low (<1 percent) rates of 
contrast-induced nephropathy or adverse outcomes

CONSERVE
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CT-FFR limitation

• lower in patients with CT-FFR values between 0.70 and 0.80 (so 
called "gray zone")

• Not validated for the assessment of left main coronary artery 
stenosis or for patients with three-vessel CAD, particularly when 
involving total occlusions in the coronary vascular tree
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