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56 year old man with STEMI 
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MRI with Delayed Enhancement 
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Mayo Imaging Project for STEMI patients 
Echocardiography vs Cardiac MRI 

• Consecutive STEMI patients (N=100) 

• All received reperfusion therapy (PCI) 

• Echo and cardiac MRI within 48 hours of PCI 

• Echo for wall motion, volume, EF, diastolic Fxn 

• Cardiac MRI for volume , EF, DE % 
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Two Patients with Inferior STEMI 
Soon after PCI 
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Two Patients with Inferior STEMI 
After PCI and  6 weeks Follow-up 

Improved 

Remodeled 
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Two Patients with Inferior STEMI 
Follow-up Echo and Baseline MRI 

Small DE by Gd 

Large DE by Gd 
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STEMI Imaging Project at MCR 
MRI Infarct Mass vs Troponin 

 Couri, Bell, Oh et al in preparation CP1311920-2 
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STEMI Imaging Project 
Echo WMSI vs Troponin 

CP1311920-3 
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Change in LV EF (6-12 weeks) 

Mayo STEMI Imaging Project 

CP1332172-19 
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Contrast  Perfusion Echo for Viability 
2 patients with Anterior STEMI and PCI   
Both have TIMI 3 Flow 

Normal 

Perfusion 

Perfusion 

Defect 
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6 weeks later 
2 patients with Anterior STEMI and PCI 

Normal 

Perfusion 

Recovered 

Perfusion 

Defect 

Remodeled 
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83 year old woman  
Pulmonary Edema and shock after Shoulder Surgery 

What will be your 

next step in 

management? 

Troponin T 1.49  ng/ml   

Creatinine 2.6 mg % 
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83 year old woman  
Pulmonary Edema after Shoulder Surgery 

Is it apical ballooning? 

Would you proceed with coronary angiogram? 
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Cardiac MRI               
Follow up 

Delayed Enhancement 

Baseline 



©2011 MFMER  |  slide-19 

Strain Imaging 

CP1237840-8 

• Strain: Deformation of an object, relative to its 
original length 

 
L - L0 

L0 

L 
= L0 

= 

If 10 cm original length is 

shortened to 7.5 cm,  

strain is  (-) 25 %. 

Normal strain is > 20 % 

shortening (-). 
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Strain Imaging for Wall Motion 

Anteroseptal MI (LAD) Inferior MI (RCA) Inferolateral MI 

(LCX) 

Lengthening 

Shortening 

+20% 

-20% 
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75 year old woman with chest pain 
Oct 12, 2011 
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Longitudinal and Circumferential SR, LV 
Remodeling, and Prognosis After MI 

• The VALIANT (Valsartan in Acute Myocardial 
Infarction Trial) Echo study enrolled 603 
patients with LV dysfunction, heart failure, or 
both 5 days after MI. 

J Am Coll Cardiol 2010;56:1812–22 
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VALIANT Trial 

J Am Coll Cardiol 2010;56:1812–22 
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Survival of Patients with Acute MI 
Prognosis 
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Survival after AMI                          
Prognostic Role of DT and LAVI 

Survival 
(%) 

Follow-up (months) 

CP1064256-2 
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Prognostic Value of Routine Cardiac MRI 
An International Multicenter Study 

• 1049 / 1560 patients had DE (77 had recent MI) 

• 2.4 year Follow-up 

• Age, LVEF, and HE 

Klem I, Kim R et al Circulation CV Imaging 2011 e-pub 
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Post MI Mortality 
Peri-infarct zone by Cardiac MRI 

• 144 pts with MDE 

• Infarct sig int >3SD 

• Peri Infarct  2-3 SD 

• 29 (20%) died after 2.4 
year follow up 

Yan, Kwong et al Circ  July 2006 
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Diastolic Systolic 

Yan et al: 

Circ 114:32, 2006 

Infarct Core 

Peri-infarct 

zone 

Cardiac MRI 

after MI 
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Normal Coronaries and STEMI 
Echocardiography 
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Curved Multiplanar CT Reformation and Short-Axis 
Cross-Sectional Views of Infarct-Related Arteries 
in Patients with TIMI Flow Grades 0, 2, and 3 

Yamashita et al:  J Am Coll Cardiol Img 2011;4:141-9 

Visualization of the IRA by 64-slice MDCT enables noninvasive 

differentiation of angiographic TIMI flow grade 3 from TIMI flow 

grade 2 coronary reperfusion during the acute phase in patients 

with STEMI. The sensitivity, specificity, and accuracy of a 

diagnosis of TIMI flow grade 3 on the basis of a CT number ratio 

of 0.54 were 92%, 97%, and 97%, respectively. 
. 
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Summary 
Noninvasive Imaging after STEMI 

• Echocardiography is still the most common 
imaging test which provides most clinically 
relevant information  

• Main limitation of Echo is its inability to predict 
final infarct size unless we do myocardial 
contrast or strain imaging 

• Cardiac MRI is the most robust imaging to 
provide infarct size, volume, and EF…Hence, 
prognosis 

• Coronary CT has a limited use 
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Thanks for Listening ! 
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Both longitudinal and circumferential SRs were 

independent predictors of outcomes after MI, whereas 

only circumferential SRs was predictive of remodeling, 

suggesting that preserved circumferential function 

might serve to restrain ventricular enlargement after MI 
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75 year old woman with chest pain 
Normal ECG 
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75 year old woman with chest pain 
Normal ECG 
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Choi et al  Samsung Medical Center, Korea 

European J. Echo 2009 

Peak systolic longitudinal strain was lower in 

patients with severe CAD without regional wall 

motion abnormalities (cut-off of 17.9 % strain) 
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Regional Wall Motion Analysis 
51 year old woman with chest pain Mayo 
Experience 
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Regional Wall Motion Analysis 
51 year old woman with chest pain Mayo 
Experience 
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75 year old woman with CP 
October 12, 2011 
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Regional Wall Motion Analysis 
Strain Case Example 
Coronary Angiography 

LCx dissection 
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The Use of Contrast-Enhanced Magnetic 
Resonance Imaging to Identify Reversible 
Myocardial Dysfunction 

Raymond J. Kim, MD; Edwin Wu, MD; Allen Rafael, MD; 
Enn-Ling Chen, PhD; Michele A. Parker, MS; 
Orlando Simonetti, PhD; Francis J. Klocke, MD; 
Robert O. Bonow, MD and Robert M. Judd, PhD 

NEJM 2000 



©2011 MFMER  |  slide-45 

LV remodeling Prediction after anterior 
AMI and reperfusion 
Strain Imaging (TDI & Speckle) 

Park et al. JASE March 2008 

Remodeling CV Events 



©2011 MFMER  |  slide-46 

Mech Dispersion = SD of time to maximum 

myocardial shortening of 16 segments 

JACC CV Imaging 2010 
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Kaplan-Meier Arrhythmia-Free Survival 
in 85 Post-MI Patients with an ICD 

Haugaa et al:  J Am Coll Cardiol Img 2010;3:247-56 
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Strain Imaging for Transmurality 

Lim et al JASE 2008 
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Normal Coronaries and STEMI 
Echocardiography 
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“Differentiating pericarditis from STEMI can 

be challenging. This situation is similar to 

removing a normal appendix so that a real 

case of acute appendicitis will not be 

overlooked. Occasionally, it is necessary to 

perform cardiac catheterization in a patient 

with acute pericarditis to rule out AMI”                     
KR Bainey and DL Bhatt  Mayo Clinic Proc Jan 2009 

Editorial for Salisbury’s article 
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Myocardial Contrast Perfusion Study 
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Survival of Patients with Acute MI 
Prognosis 
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Prognostic Value of E/E' After Acute MI 
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CV Imaging 
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Congratulations and 

Thank You ! 
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Cardiac MRI 

Hyperenhancement Patterns 

Shah DJ et al: Nat Clin Pract CV 

Med 2(11):597, 2005 CP1336336-1 

Ischemic Nonischemic 

Subendocardial 
infarct 

• Idiopathic dilated 
cardiomyopathy 

•Myocarditis 

•Hypertrophic 
cardiomyopathy 

•RV pressure overload 
(eg, congenital heart 
disease, pulmonary 
HTN) 

•Sarcoidosis 

•Myocarditis 

•Anderson-Fabry 
disease 

•Chagas’ disease 

Mid-wall HE 

Sarcoidosis, myocarditis,  
Anderson-Fabry disease,  
Chagas’ disease 

Epicardial HE 

Transmural 
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