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Myocardial Ischemia
Ischemic WMA
Hypoperfusion
Ischemic MR
Myocardial rupture/VSD

RV Pathology
Acute PE
Severe PAH
Isolated RV infarct

Pericardial Disease
Tamponade
Infectious pericarditis

Primary Valve Disease
Acute severe MR or TR
Unrecognized AS
Endocarditis
Prosthetic valve dysfunction

Aortic Pathology
Acute dissection
Aortic hematoma
Aortic aneurysm

Myocardial Disease
Myocarditis
HCM w obstruction
Infiltrative
Stress CM

Diverse Etiologies of Acute Chest Pain



Role of Echocardiography
• Rapid and reliable diagnosis or exclusion of ACS or other serious disease
• Identification of high-risk features of a suspected or known condition
• Assessing for complications of ischemia, dissection, etc.
• Good all-around for other causes (aortic, valve, myocarditis, pericardial, etc.)
Why Echocardiography?
• Portable
• Information immediately available to the care team
• Inexpensive
Limitations of Echocardiography
• Variability in the scope of training or knowledge
• Artifacts and incomplete view of certain structures (e.g. aorta)

TTE for Acute Chest Pain



2. WMA don’t necessarily 
indicate necrosis will occur
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Leong-Poi H, et al., J Am Coll Cardiol 2005;45:565
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Flow-Function Relationships in Acute Ischemia

1. It doesn’t take much 
ischemia to cause WMA



Bolli R, et al. Am J Physiol 1988;254:H1204

Flow-Function Relationships in Acute Ischemia

3. Stunning depends on 
ischemic severity/duration

15 min

Sabia P, Circulation 1991;84:1615



Contrast Echocardiography: Don’t Forget Wall Motion

Lindner JR.
From Otto C, 
Textbook of Clinical 
Echocardiography
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Kozuma A, et al, JASE 2019;32:1477

Contrast Echocardiography: Don’t Forget Wall Motion



Actionable Causes of Chest Pain not from CAD












Actionable Causes of Chest Pain not from CAD
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Myocardial Perfusion in ED Patients



Kontos MC, JACC 1997;30:976
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Kontos MC, Circulation 2001;99:2073

• ED presentation with CP
• Injection with ≈20 mCi 99mTc-MIBI during or soon after (<6 hrs) sx
• SPECT imaging 60-90 min after injection

Myocardial Perfusion in ED Patients with CP



Sabia P, Circulation 1991;84:1615 Tong KL, JACC 2005;46:920
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Flow-Function Relationships in Acute Ischemia
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POC Perfusion Imaging with MCE in the ED









POC Perfusion Imaging with MCE in the ED

Tong KL, JACC 2005;46:920



Ischemic Memory with Sonazoid

MCE Myocardial Perfusion
BL 0.7s 1.4s 3.2s2.8s
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Why CT Angiography?
• Rapid high-resolution imaging now widely available
• Excellent negative predictive value
• FFRCT now validated in acute CP setting
• Gold standard for evaluation of PE and aortic etiologies
Disadvantages
• Does not confirm ischemia as etiology
• PPV depends on pre-test probability (age)
• Limited use for stress CM, myocarditis

CT in ED Patients with CP



CTA for Detection of Stenosis



Hoffmann U et al. N Engl J Med 2012;367:299-308.

CT and Length of Stay



Peacock WF, et al. JAMA Cardiol 2018;3:104

Impact of hsTroponin



Ferencik M, et al. JACC CV Imag 2015;8:1272

High-sensitivity Troponin as a Prelude to CTA



CT AngioPOC Echo
• Equivocal ECG, symptoms, 

other cause for ↑troponin
• Ongoing symptoms
• Suspicion for alternative 

myocardial or other dz
• Unstable patient
• Need for immediate 

information (proximal 
dissection)

• The repeat customer

• Need to exclude PE or acute 
aortic syndrome

• Younger individual
• Low suspicion for alternative 

myocardial disease
• Pre-existing WMA or prior MI
• Symptoms long resolved
• Strong desire to shorten ED 

length of stay
• The repeat customer
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