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Appropriateness Criteria

• Technical Panel: 
• Imaging experts (cardiologist & radiologists)

• Referring physicians

• Health service researchers

• Private payer representative

• Blend Scientific knowledge with practice 
experience (Modified Delphi Method)

• 39 clinical scenario based indications

Appropriateness Criteria

39 Clinical Scenarios 

Appropriate
13

Uncertain
12

Inappropriate
14

Score 4-6Score 7-9 Score 1-3

• Stable/Chronic Chest Pain Syndrome

• Acute Chest Pain Syndrome

• Equivocally Abnormal/Discordant Stress Test

• Suspected or Known Anomalous Coronary Arteries

• Recent-onset LV Systolic Dysfunction/CHF

• Pre-operative Evaluation

• Evaluation of post-CABG patients (ok for grafts not for native coronaries)

• Evaluation of stents (ok if > 3.0 mm)

• Triple rule out
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Appropriate Indications for Cardiac CT

Evaluation of Coronary Artery Disease



• Congenital Heart Disease

• Cardiac Masses

• Pericardial Diseases

• Pulmonary Vein Evaluation

• Cardiac Vein Evaluation

• LIMA mapping prior to repeat CABG

• Aortic aneurysm/dissection

• Pulmonary Embolism
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Only if TTE, TEE and MRI
are not helpful/possible
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Appropriate Indications for Cardiac CT

Evaluation of Other Cardiac and Related Structures

• Asymptomatic: screening in low or Intermediate FRS

• Asymptomatic: known CAD post CABG or PCI

• Chronic CP: High pre-test probability of CAD

• Acute Chest Pain:  STE or positive biomarkers�

• High-risk abnormal stress test

• Evaluation of LV function

Inappropriate Indications for Cardiac CT
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Cath

• Stable/Chronic Chest Pain Syndrome

• Acute Chest Pain Syndrome

• Equivocally Abnormal/Discordant Stress Test

• Suspected or Known Anomalous Coronary Arteries

• Recent-onset LV Systolic Dysfunction/CHF

• Pre-operative Evaluation  (Uncertain)

Appropriate Indications for Cardiac CT

Evaluation of Coronary Artery Disease
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Diamond and Forrester NEJM:1979

• Validated in multiple clinical settings
• Presence of 3 RFs (DM, lipids, smoking) increases  
….probability by approx. 20% 



• LB, 49 year old female with interscapular
pain presented to the ER

• Negative biomarkers and normal ECG

• CVRFs: Ongoing tobacco abuse, FH

• CCTA

LB

LB

LB



LB

Mid LAD 65%
FFR = 0.76

LB

• TL, 72 male with SSCP for several days 
presented to ER

• Ruled out with normal ECG and 
biomarkers

• CVRF: HTN, Dyslipidemia

• CCTA



TL

TL

TL



TL

TL
RCA

TL LAD & LCX

IVUS: 70% eccentric mid  LCX



TL
LCX Pre-PCI LCX Post-PCI

• JI, 56 year old male with atypical CP 
with some concerning features

• Ruled out for MI with biomarkers; non-
specific EKG changes

• CVRF: HTN, Dyslipidemia

• CCTA

JI

LCX



JI

LCX

LAD

JI

LCX

LAD

JI

LCX

LAD



JI

LCX

LAD

CCTA for Acute Chest Pain

• Intermediate pre-test probability

• No prior CAD 

• No contraindications
• Severe Contrast Allergy

• Renal dysfunction

• Atrial Fibrillation

• Prior normal or equivocal stress test

• Stable/Chronic Chest Pain Syndrome

• Acute Chest Pain Syndrome

• Equivocally Abnormal/Discordant Stress Test

• Suspected or Known Anomalous Coronary Arteries

• Recent-onset LV Systolic Dysfunction/CHF

• Pre-operative Evaluation  (Uncertain)

Appropriate Indications for Cardiac CT

Evaluation of Coronary Artery Disease
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J.Z. 39 y.o. male, avid mountain biker.

Chest pain with cold air exposure.

CVRF: Positive FH, father CABG at 50

Negative Ex. MPI at high work load (11.8 METs)

J.Z.

JZ



JZ-PCI

GL, 46 year old male with 1 month h/o exertional chest pain 

while playing indoor soccer in a league

Strong FH of premature CAD

Recent negative stress echocardiogram at high workload

GL

CACS (Agatston) = 1



GL

RCA

LCX

GL

LAD

GL

RCA



GL

• AC, 64 male with one severe episode of 
chest pain a year ago

• Palpitations; no recent CP

• HTN; DM-II; remote tobacco use; Positive  
FH

• ECG: Chronic LBBB

• Vasodilator MPI: EF 53%; fixed anteroseptal 
and Inferior defects possibly due to LBBB +/-
diaphragm; No ischemia

AC



AC

LCX/OM

AC

AC



AC

• EB, 57 year old female with fatigue and 
mild SOB but no chest pain 

• HTN, dyslipidemia, FH (mother CABG)

• Severe anxiety disorder

• Ex-MPI: Positive EKG at 8.3 METs; No 
chest pain; fixed anterior defect – breast 
attenuation (normal EF and wall motion)

EB RCA



EB LCX

EB LAD

LHC

• 100% mid LAD immediately after take-
off of D1 with extensive L > L and R > L 
collaterals

• Normal LCX and RCA

• Normal LVEF and wall motion



Situations in which CCTA is more accurate 

• Case # 1 & 2: Reduced sensitivity of exercise 
stress testing in high level athletes due to 
inability to reach ischemic threshold

• Case # 3: Reduced accuracy of imaging 
stress tests in the setting of LBBB +/-
balanced ischemia

• Case # 4: Reduced accuracy of MPI in the 
presence of attenuation artifacts

• CCTA has a very high (>95%) NPV

• Ideal in low-intermediate (10-50%) pre-test probability 
patients to rule out obstructive CAD, i.e. to avoid a 
normal invasive cath

• Prior equivocal or discordant stress test 45%
• 2/3rd nuclear and 1/3rd echo

– Normal = 41%

– Non-obstructive = 31%

– Intermediate severity (51-70%) = 9%

– Severe (>70%) = 8%

• CCTA should not be an additional layer of test –
safety (radiation) and cost

Advanced Cardiovascular Imaging Consortium
Collaborative Quality Improvement Initiative

Sponsored by BCBSM

Accuracy of CCTA in LBBB 

• Prevalence of LBBB: 1% at age 50 to 17% by age 80

• Nearly 50% of LBBB  = underlying CAD

• MPI  - false positive results in anteroseptum

• Dobutamine echo - reduced sensitivity for LAD ischemia

• In 66 patients with LBBB CCTA overall accuracy (95%) 
similar to those without LBBB

– Sensitivity 97%; Specificity 95%; PPV 93%; NPV 97%

Ghostine, JACC: 2006



• Stable/Chronic Chest Pain Syndrome

• Acute Chest Pain Syndrome

• Equivocally Abnormal/Discordant Stress Test

• Suspected or Known Anomalous Coronary Arteries

• Recent-onset LV Systolic Dysfunction/CHF

• Pre-operative Evaluation  (Uncertain)

Appropriate Indications for Cardiac CT

Evaluation of Coronary Artery Disease
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60 male, Anomalous LCX from RCC on Invasive Cath; 
Unable to Determine Route on Cath

A

L R

P

LCX RCAPA

Ao
PA

Ao

Retro-aortic route confirmed on CCTA

41 male, Atypical Chest Pain
RCA b/w Aorta and PA



• GB 59 male with typical exertional 
angina

• CVRFs: HTN, Dyslipidemia
• Ruled out for MI in EOC
• Abnormal MPI: Anterior, Anterolateral 

ischemia
• LHC

GB

GB



GB

GB

Pulmonic Valve

• Stable/Chronic Chest Pain Syndrome

• Acute Chest Pain Syndrome

• Equivocally Abnormal/Discordant Stress Test

• Suspected or Known Anomalous Coronary Arteries

• Recent-onset LV Systolic Dysfunction/CHF

• Pre-operative Evaluation  (Uncertain)

Appropriate Indications for Cardiac CT

Evaluation of Coronary Artery Disease
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• MR, 29 year old male with CHF, dilated 
CM, EF 15-20% diagnosed 2 years ago

• CVRFs: Tobacco abuse; strong FH of 
CAD (father CABG 50); mild HTN and 
severe obesity

• History of pulmonary embolism

Evaluation of LV Systolic Dysfunction/CHF

MR

• TN, 59 male with dyslipidemia, ongoing 
tobacco and prior Etoh abuse diagnosed 
with alcoholic cardiomyopathy 2 years ago

• Mild exertional dyspnea and chest tightness

• MPI with fixed inferior defect; EF 25%

Evaluation of LV Systolic Dysfunction/CHF



TN LCX

TN
LAD

TN RCA



TN

TN

TN



CCTA in severe LV dysfunction 
• Reduced accuracy of imaging (nuclear and 

echo) stress tests 

• In a study of 112 explanted hearts, 9 out of 
38 (24%) with label of non-ischemic CM had 
severe CAD. Three of the 4 with presumed 
alcoholic CM had severe ischemic heart 
disease

» Bortman, AJC: 1994;

• High accuracy of CCTA demonstrated in a 
cath-correlation study of 61 patients with new 
diagnosis of DCM

Andreini, JACC: 2007; 

• Stable/Chronic Chest Pain Syndrome

• Acute Chest Pain Syndrome

• Equivocally Abnormal/Discordant Stress Test

• Suspected or Known Anomalous Coronary Arteries

• Recent-onset LV Systolic Dysfunction/CHF

• Pre-operative Evaluation  (Uncertain)

Appropriate Indications for Cardiac CT

Evaluation of Coronary Artery Disease
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• EK, 67 male with HTN incidentally 
noted to have dilated aortic root and 
ascending aorta on echocardiogram

• CCTA to evaluate both aortic aneurysm 
and coronary arteries

CCTA for Pre-operative Evaluation



EK
CCTA for Pre-operative Evaluation

EK

LCX

LAD

RCA

CCTA for Pre-operative Evaluation

• RB, 63 year old surgeon arrives for 
CAC assessment on PCP’s suggestion

• Asymptomatic, very active, former 
Karate player

• HTN, mild dyslipidemia

CCTA for Pre-operative Evaluation



RB CACS (Agatston) = 1057

6 cm

RB

LCX



RB

LAD

RB

RCA

• GA, 53 female with non-exertional chest 
pain

• Stress echo cancelled when resting 
images showed 1.1 cm aortic valve 
pedunculated mass attached to NCC

• TEE confirmed finding; lesion close to 
right coronary ostium

• CCTA



GA

GA

GA

RCA

LAD



Pre-operative Use of CCTA 

• Routine Pre-operative evaluation in patients undergoing 
intermediate or high risk non-cardiac surgery and with 
intermediate pre-operative risk markers – (Uncertain Category)

– Hendel, JACC: 2006

• In situations where invasive coronary angiography may not be 
feasible for either technical or safety reasons 

– (large ascending aortic aneurysm, Type-A aortic dissection, large aortic valve thrombus, 
vegetation or tumor close to coronary ostia)

• In place of invasive coronary angiography prior to cardiac valve
surgery in carefully selected (low-intermediate, 10-50% pre-test 
probability) patients

– Sensitivity 100%; Specificity 92%; PPV 82%; NPV 100%

– Meijboom, JACC 2006

• Stable/Chronic Chest Pain Syndrome

• Acute Chest Pain Syndrome

• Equivocally Abnormal/Discordant Stress Test

• Suspected or Known Anomalous Coronary Arteries

• Recent-onset LV Systolic Dysfunction/CHF

• Pre-operative Evaluation

• Evaluation of Post-CABG Patients

• Evaluation of Stents
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Appropriate Indications for Cardiac CT

Evaluation of Coronary Artery Disease

Selected Patients

Gold Standard

• Congenital Heart Disease

• Cardiac Masses

• Pericardial Diseases

• Pulmonary Vein Evaluation

• Cardiac Vein Evaluation

• LIMA mapping prior to repeat CABG

• Aortic aneurysm/dissection

• Pulmonary Embolism
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Only if TTE, TEE and MRI
are not helpful/possible

Well established 
Indications

EP indications

Appropriate Indications for Cardiac CT

Evaluation of Other Cardiac and Related Structures



• Asymptomatic: screening in low or Intermediate FRS

• Asymptomatic: known CAD post CABG or PCI

• Chronic CP: High pre-test probability of CAD

• Acute Chest Pain:  STE or positive biomarkers�

• High-risk abnormal stress test

• Evaluation of LV function

Inappropriate Indications for Cardiac CT
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Cath


