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Objectives

Basic Concepts of Cardiac MRI Physics, Image Acquisition and 
SafetyUnderstand

What can CMR provide for your patients and how to 
implement it in your practice?Familiarize 



• 55-year-old morbidly obese man with a rumbling 
diastolic murmur at the upper left sternal border 
with an enlarged RV on echo

• What do we order? 



What can CMR do for you?



• 67-year-old woman with history of EtOH abuse, 
IVDA, esophageal varices who presents with 
systolic murmur at apex with worsening dyspnea 
on exertion

• What do we order?



What can CMR do for you?



• 48-year-old man with history of syncope with 
exercise and LVH on ECG and Echo?

• What do we order?



What can CMR do for you?



• 41-year-old man with worsening dyspnea and 
fatigue with an early diastolic murmur and 
undifferentiated echo density on TTE

• What do we order?



What can CMR do for you?



Basics of MRI

• First MRI in human 
subject was in 1977

• 2/3 of body is composed 
of water (H2O)

• Hydrogen is the most 
important element for 
MR imaging



MR System Components



Main Magnet

• Strong, constant magnetic field

• Defines the strength of the MR 
System

• 1 Tesla is 20,000 times the 
Earth’s magnetic field



Gradient Coils

• Generate a magnetic field

• They are within in the MRI system

• Generate alteration in the MR field

• Aligned in variety of different directions—
gradient in all three directions

• Strength is defined as the steepness of its 
slope (mT/m)



Radiofrequency Coils

• Transmitter RF Coils
• Smaller amplitude than 

other fields

• Generate RF magnetic field

• Receiver RF Coils receive 
the wave to generate MRI 
image



Origin of the MR signal



Larmor Equation



Scanner Magnetization 



Excitation Pulse



Saturation Pulse



MR Relaxation



T1 Relaxation



T2 Time



T1 and T2 Weighting Imaging



Siemans Altea 1.5T



MRI Safety



Applications





Function and Viability Case

• 63 M with DM with dyspnea on exertion for 3 
months. Nuclear Stress test shows fixed defect in 
LAD distribution (implies scar). LHC shows a 90% 
proximal LAD lesion.

• Echo prior to LHC showed an akinetic, thinned out 
anterior apical wall



Function and Viability Case



What is myocardial viability?

• Clinical Definitions

• Improvement in contraction after 
revascularization

• Improvement in contraction with low 
dose dobutamine

• Absence of fixed thallium defect

• Presence of glucose uptake

• Preserved wall thickness and/or 
thickening

• Histologic Definition

• Presence of living myocytes



CMR Viability Assessment



Viability Protocol



Late Gadolinium Enhancement



Infarct Vessel and LGE CMR



Revascularization Protocol



LGE Determines Myocardial Viability & Predicts 
Recovery of Function After Revascularization 



Ischemic Enhancement Pattern



LGE and Myocardial Viability



CMR Detects Subendocardial Infarcts Missed by SPECT



Post Revascularization





Cardiomyopathy Assessment



Quantification



Gold Standard to RV Volume, Mass, and Function



Cardiomyopathy Assessment



LGE Can Help Identify Underlying Etiology



Hyperenhancement that do not fit with ischemic injury



Etiology of Cardiomyopathy and Prognosis



Non-Ischemic Cardiomyopathies



Our patient



Amyloidosis



• 49 year old woman with worsening dyspnea with 
episodes of pre-syncope. 



Cine Images



Late Gadolinium Enhancement



Cardiomyopathy Case



Late Gadolinium Enhancement



Mid wall HCM



Apical HCM



Apical HCM LGE



HCM and LGE



LGE and ICD in HCM



• 42 year old man with episodes of syncope



ARVD



ARVD Criteria



Regurgitant Jet Assessment and Quantification



Phase Contrast CMR



Quantification



Flow Mapping: Direct quantification Antegrade & Retrograde 
Volumes across Semilunar Valves



MR Assessment



Pericardial Disease 



Pericardial Disease



Role of CMR in Cardiac Mass Evaluation



Summary


