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ER visits United States
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What about chest pain in AMI?

• In a study of 434.877 patients with confirmed MI 
from 1674 US hospitals

- More than one third of all patients present without 
chest pain

- Of these 63,7% were UA/NSTEMI patients

- Certain MI patients such as women, elderly and 
patients with prior heart failure are more likely to 
present without  chest pain.

Canto GJ et al.JAMA 2000;283:3223-3229





If symptoms don’t work, how about 
the ECG?

• The ECG isn’t that sensitive

• The standard 12-lead ECG has only 50-60% sensitivity at 
diagnosing AMI as

- the commonest mode of presentation of AMI is NSTEMI i.e. 
ST-depression, T-inversion, LBBB, LVH or normal ECG

- absence of leads facing the posterior, high right anterior, 
lateral wall of the left ventricle and the anterior portion of the 
right ventricle.



Is the ECG  it specific?
• 1335 suspected STEMI
Receiving emergency coronary angiography

• 187 (14%) no culprit coronary artery
• 127 (9,5%) no significant CAD
• 150 (11,2%) negative cardiac biomarkers
• 123 (9,2%) no culprit artery and negative markers

Larson DM, JAMA 2007;(23):2754-2760



• Acute cardiac ischemia in the ED
10.869 patients

17% total ACS
2,8% mistakenly discharged

83% some other diagnosis
(55% non cardiac)



Cardiac biomarkers



• Accurate Risk stratification

• Identification by exclusion of ACS and other 
serious conditions



…Risk stratification

Identification of   Low Clinical Risk
• No history of CAD probability of MI<6%
• Normal or near normal ECG
• Negative initial cardiac injury markers



•…Identification by exclusion of ACS

Low risk is not no risk!

Chest Pain Units

Accelerated Diagnostic Protocols



•
 

TIMI risk score 

•
 

…. patients with the lowest risk as defined by a TIMI
 

score of zero 
had a

 
1.7% incidence of adverse events. Therefore, the TIMI risk 

score should not
 

be used in isolation to
 

determine disposition of ED 
chest pain patients. 

[Ann Emerg
 

Med. 2006;48:252-259.] 

•
 

GRACE risk score

……reported to accurately predict risk in an undifferentiated chest
 

pain 
population.



Possible ACS



• Tc - 99m - labeled agents: trapped in the 
myocardium and do not redistribute.

• Tracer injection at rest in the ED
Patients may be transferred to the nuclear cardiology laboratory 

later (late images reflect MBF at the time of injection)



Diagnostic accuracy of sestamibi SPECT vs 
cardiac troponin I (cTnI)

• Among 620 pts studied 9% had AMI and 13% had a final 
diagnosis if significant coronary disease.

- Sensitivity for detecting MI was similar between SPECT 
imaging (92%) and cTnI (90%).

- The initial cTnI value, however, had only a sensitivity of 39% 
and serial determinations were necessary to achieve a high 
sensitivity.

Kontos MC et al, Circulation 1999;99:2073-2078





ERASE a randomized control study



Women





•
 

Diabetic patients (high risk group for CAD)

341 diabetic pts
Improved triage in 

symptomatic ED pts with diabetes



Diagnostic accuracy of Rest MPI in pts with acute 
chest pain and nonischemic

 
ECG



Ischemic memory imaging

• Limitation of rest MPI: the ability to detect ischemia in the patient who is 
symptom free at, or shortly after, ED arrival.

• In the setting of acute ischemia, high energy adenosine triphosphate 
production shifts from fatty acid metabolism to glucose utilization. Thus 
suppression of fatty acid metabolism may persist long after the resolution 
of  the perfusion abnormality and ischemia, a phenomenon that is has been 
reffered to as ischemic memory.

• Clinical studies have demonstrated persistend reductions in BMIPP uptake 
long after resolution of ischemic symptoms.

• Fujibajashi Y et al, J Nucl Med 1990;31:1818-22
• Hosokawa R et a,l J Nucl Med 1997;38:1857-63
• Dilsizian V, et al. Circulation 2005;112:2169-74





50 centers,  448 pts



Possible ACS

Attenuation correction !!!!



Confirmatory Test Selection

•
 

Exercise Treadmill Testing
•

 
Myocardial Imaging

Myocardial perfusion imaging
Echocardiography
±

 
stress (pharmacological or exercise)

•
 

Coronary Artery Imaging
Computed Tomography Coronary Angiography



Exercise Treadmill Testing

ETT without imaging should be
performed 

as the initial test in 
low-

 
to intermediate-

 
risk

 
patients 

who present 
with ischemic symptoms 

and can exercise, do not have
significant baseline 

ECG changes and are not 
taking digoxin.



Exercise Treadmill Testing



Echocardiography

•
 

Rest  Echocardiography
…a normal ECHO like a normal ECG is an indicator of low 

clinical risk, it may be insufficiently sensitive
 

for detection 
of RWMAs

•
 

Stress Echocardiography
excellent negative predictive value



Computed Coronary Artery Imaging
Cardiac CT 2009
•

 
Rule out coronary artery stenosis

Clinically most reasonable in low-likelihood situations
Stable atypical chest pain
Unclear ischemia test results
Low risk emergency room
Prior to non-coronary surgery

•
 

Selected patients after revascularization (stent, CABG)
•

 
Anomalies

•
 

Prior to interventions
•

 
Prior to EP interventions



Large single center study 

368pts, 53±12 years, 61% men
 

low to intermediate likelihood of ACS

JACC 2009

-50% no CAD
 -31% non obstructive CAD

 -19% obstructive CAD



Diagnostic accuracy of Coronary CTA for the Detection of Acute coronary Syndrome and 
Myocardial Infarction during Index Hospitalization among pts with acute chest pain based 

on the presence of any coronary plaque or the presence of coronary artery stenosis 
(>50% luminal narrowing)

Coronary CTA 
finding

sensitivity specificity PPV(95%CI) NPV(95%CI)

Acute 
coronary 
syndrome
Any plaque 89%-100% 49%-60% 12%-23% 98%-100%

Coronary 
stenosis

59%-90% 83%-90% 24%-48% 95%-99%

Myocardial 
infarction

Any plaque 63%-100% 46%-56% 2%-8% 98%-100%

Coronary 
stenosis

24%-91% 78%-86% 2%-16% 97%-100%



AUCs for the detection of acute coronary syndromes during index 
hospitalization

JACC 2009

Areas under the receiver-operating curves (AUCs) were higher
for both plaque and stenosis

 

as compared to the Thrombolysis

 

In Myocardial 
Infarction (TIMI) risk score.



Coronary Artery Imaging





Computed Tomography Coronary 
Angiography

•
 

CTCA has the potential for major clinical utility in the triage of 
selected low-risk patients presenting to the ED with chest pain 
because of its very high negative predictive value.

•
 

The positive predictive value of the method is more limited than the 
negative predictive value , which can lead to unnecessary invasive 
angiography in a significant number of patients.

….ROMICAT II trial



•
 

Prognostic Value of CT Angiography for 
Major Adverse Cardiac Events in Patients 
With Acute Chest Pain From the Emergency 
Department

•
 

2-Year Outcomes of the ROMICAT Trial 
• Christopher L. Schlett, MD*, Dahlia Banerji, MD*, Emily Siegel, BA*, Fabian Bamberg, 

MD, MPH , Sam J. Lehman, MBBS*, Maros Ferencik, MD, PhD*, , Thomas J. Brady, MD*, 
John T. Nagurney, MD, MPH , Udo Hoffmann, MD, MPH*, Quynh A. Truong, MD, MPH*, 
,* 

Am Coll Cardiol Img, 2011; 4:481-491

CT coronary and functional features predict MACE and have incremental
prognostic value beyond clinical risk score in ED patients with acute chest pain. 

The absence of CAD on CT provides a 2-year MACE-free warranty period, 
whereas coronary stenosis with RWMA is associated with the highest risk of MACE. 



59 pts
Similar diagnostic yield (?)  

Did not reduce ….the length of stay
……..rate of subsequent testing

……..costs





• A number of imaging modalities (myocardial perfusion 
scanning, CCTA, and echocardiography) may be utilized in 
evaluating stable patients with chest pain suggestive of

ACS who are not selected for urgent cardiac catheterization.

Diagnostic accuracy

Prognostic importance

compare different imaging modalities
compare different diagnostic strategies

….improve confidence regarding the safety
of discharge from the emergency department.



Influence of medications
 (b blockers, nondihydropyridine

 
calcium channel blockers)

..the rate of nondiagnostic
 

ETT was twice that in the group 
not taking them…(61%) had a diagnostic ETT

….adequate functional capacity ≥
 

5 METS
 

with no
 

exercise 
induced abn

 
consistent with low clinical risk

….vasodilator stress MPI
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