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Chest Pain:  An ER EpidemicChest Pain:  An ER Epidemic

CP visits are 20% of all ED visitsCP visits are 20% of all ED visits

•• 8 Million/Yr in USA alone (2006) *Up from 6 million in 20038 Million/Yr in USA alone (2006) *Up from 6 million in 2003
•• 25% AMI/ACS25% AMI/ACS
•• 25% UA/angina25% UA/angina
•• 50% Non50% Non--cardiaccardiac

Increasing due to:Increasing due to:
•• population increasepopulation increase
•• agingaging
•• obesityobesity
•• diabetesdiabetes
•• loss of health insuranceloss of health insurance

McCaig LF, Burt CW. The national hospital ambulatory medical carMcCaig LF, Burt CW. The national hospital ambulatory medical care survey: 2003 e survey: 2003 
emergency department summary. Adv Data 2005;358.emergency department summary. Adv Data 2005;358.

Evaluation StrategiesEvaluation Strategies

““TraditionalTraditional”” RO MI with serial enzymes/EKGs RO MI with serial enzymes/EKGs 
•• Missed ACS = 2Missed ACS = 2--8% with Mortality rates 10 8% with Mortality rates 10 –– 25%25%
•• 20% ER Malpractice Dollars.20% ER Malpractice Dollars.
•• Consequence: Zero tolerance for misdiagnosisConsequence: Zero tolerance for misdiagnosis

Added testing increases accuracyAdded testing increases accuracy
•• Reduces pt risk and malpractice risk Reduces pt risk and malpractice risk 
•• EKGEKG--only stressonly stress
•• MPI: restMPI: rest--stress, reststress, rest--only, stressonly, stress--onlyonly
•• Stress echoStress echo

Time consuming and expensive (est. $15 Billion/yr)Time consuming and expensive (est. $15 Billion/yr)

Coronary CTA Coronary CTA –– ProsPros

•• Accuracy Accuracy 
•• SafetySafety
•• SpeedSpeed
•• CostCost
•• Additional thoracic diagnosisAdditional thoracic diagnosis

The ACCURACY Trial The ACCURACY Trial -- Diagnostic performance of Diagnostic performance of 
CTA in patients without known CADCTA in patients without known CAD

J Am Coll Cardiol 2008;52:1724J Am Coll Cardiol 2008;52:1724––3232

•• 16 sites with 230 patients undergoing both CTA and invasive 16 sites with 230 patients undergoing both CTA and invasive 
angiographyangiography

•• Excluded patients with prior CADExcluded patients with prior CAD
•• CAD incidence 24% (more similar to ED group)CAD incidence 24% (more similar to ED group)
•• For detection of For detection of ≥≥ 50% stenosis:50% stenosis:
•• Sensitivity 95% Sensitivity 95% PPV 64% PPV 64% 
•• Specificity 83% Specificity 83% NPV 99% NPV 99% 
•• For detection of For detection of ≥≥ 70% stenosis:70% stenosis:
•• Sensitivity 94%Sensitivity 94% PPV 48%PPV 48%
•• Specificity 83%Specificity 83% NPV 99%NPV 99%



Prediction of ACS by CTA in ACP Prediction of ACS by CTA in ACP –– The ROMICATS trialThe ROMICATS trial
J Am Coll Cardiol 2009;53:1642J Am Coll Cardiol 2009;53:1642--5050

368 patients with acute CP in ED 368 patients with acute CP in ED 
•• Negative tropinin/CK MBNegative tropinin/CK MB
•• Normal or nondiagnostic EKGNormal or nondiagnostic EKG
•• Primary outcome ACS by adjudicated clinical panelPrimary outcome ACS by adjudicated clinical panel

By CTA 50% had no CAD, 31% had nonobstructive disease, By CTA 50% had no CAD, 31% had nonobstructive disease, 
and 19% had inconclusive or positive computed tomography and 19% had inconclusive or positive computed tomography 
for significant stenosis.for significant stenosis.

CTA lesion CTA lesion ≥≥ 50% 50% -- accuracy for prediction of ACS:accuracy for prediction of ACS:
•• Sensitivity 77%Sensitivity 77% Specificity  87%Specificity  87%
•• PPV 35%PPV 35% NPV 98%NPV 98%

CTCT--STAT: Coronary computed Tomography in the STAT: Coronary computed Tomography in the 
Systematic Triage of Acute chest pain patients Systematic Triage of Acute chest pain patients 

toTreatmenttoTreatment

CTCT-- STAT Randomized multicenter trial comparing CTA to STAT Randomized multicenter trial comparing CTA to 
restrest--stress MPI in acute chest pain stress MPI in acute chest pain ((Submitted for publication)Submitted for publication)

750 patients at 16 sites750 patients at 16 sites
Patient SelectionPatient Selection
•• No prior CAD; lowNo prior CAD; low--intermediate TIMI score (intermediate TIMI score (--27% pts)27% pts)
•• No contra contrast/BBs; or >1.5 creat (No contra contrast/BBs; or >1.5 creat (--15%)15%)
•• Normal enzymes/nonNormal enzymes/non--ischemic EKGischemic EKG
•• Patients randomized:Patients randomized:

CTA  or MPI for index noninvasive testCTA  or MPI for index noninvasive test
Primary physicians managed after noninvasive DxPrimary physicians managed after noninvasive Dx

•• Study OutcomesStudy Outcomes
Time to diagnosisTime to diagnosis
ED cost of careED cost of care
MACE events in patients diagnosed as normal by CTA or MPIMACE events in patients diagnosed as normal by CTA or MPI

CTA offers plaque morphology and CTA offers plaque morphology and ““IVUSIVUS””--like like 
information about compositioninformation about composition

•• Bulky, positively remodeled plaque with no stenosis. IVUS showedBulky, positively remodeled plaque with no stenosis. IVUS showed
hypoechoic area.hypoechoic area.

•• This may offer much additional information but requires verificaThis may offer much additional information but requires verification tion 
by prospective studies.by prospective studies.

Motoyama, J Am Coll Cardiol 2007;50:319–26)Motoyama, J Am Coll Cardiol 2007;50:319–26)

Ancillary Thoracic DxAncillary Thoracic Dx
““Triple Rule OutTriple Rule Out””

Technically feasibleTechnically feasible
Adjust field of viewAdjust field of view
Image caudal to cranialImage caudal to cranial
Adjust contrast doseAdjust contrast dose
•• 5cc/sec x 1.22 ml/kg5cc/sec x 1.22 ml/kg
•• Then 20 cc @ 3 cc/secThen 20 cc @ 3 cc/sec

Acceptable peripheral Acceptable peripheral 
pulmonary arterial contrastpulmonary arterial contrast
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57 yo Male with chest pain: EKG57 yo Male with chest pain: EKG

ASA, Plavix, IV Heparin, Integrilin, Nitro

PE PE –– the the ‘‘tripletriple’’ Pulmonary parenchyma Pulmonary parenchyma –– the the ““quintuplequintuple”” featurefeature

62 year old male62 year old male
60 pack60 pack--year smokeryear smoker
Atypical right sided Atypical right sided 
chest painchest pain

2.5 cm right upper 
lobe nodule

Coronary CTA Coronary CTA –– ConsCons

•• Selected pt group: ~60%Selected pt group: ~60%
•• Prior CAD pts not appropriate Prior CAD pts not appropriate –– will have multiple lesionswill have multiple lesions
•• Beta Blocker contraindicationsBeta Blocker contraindications
•• Renal dysfunction Renal dysfunction 

•• Requires radiationRequires radiation
•• Requires contrastRequires contrast
•• Does not identify ischemiaDoes not identify ischemia

•• Intermediate grade lesionsIntermediate grade lesions
•• Not appropriate in highNot appropriate in high--risk grouprisk group



Contrast complicationsContrast complications SummarySummary

•• CTA is not ideal for patients with:CTA is not ideal for patients with:

•• Prior known CADPrior known CAD
•• HighHigh--risk for ACSrisk for ACS
•• Women < 40 yrsWomen < 40 yrs
•• Beta blocker intolerance, renal dysfunction, anaphylaxisBeta blocker intolerance, renal dysfunction, anaphylaxis

•• However, for appropriately chosen acute CP pts CTA offers signifHowever, for appropriately chosen acute CP pts CTA offers significant icant 
advantages: advantages: 

•• Safety and accuracySafety and accuracy
•• Reduced diagnostic timeReduced diagnostic time
•• Lower costLower cost
•• Additional thoracic diagnosisAdditional thoracic diagnosis

Thank you for your attention!Thank you for your attention!


