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Cardiac MRI



MRI principles

• Static  field (1.5 T)
• Radiofrequency  

energy 
• Gradients
• Views flexibility
• Contrast
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Safety 



MRI protocol

• Clinically dependent:
– Motion, function, volume
– Flow
– Morphology 
– Tissue characteristics
– Perfusion 
– Viability

• Plan → Reassess
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Morphology and Tissue 
Characteristics

Plaque

Mass
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Flow



Magnify, Draw, Propagate, Preview contours in Movie, 
then Edit contours for accuracy.

Flow Analysis 



Flow Analysis

Flow Curves

 

Table of Results



Aortic Stenosis



Contrast Enhancement

• First pass /Early – perfusion Images, 
mass

• Delayed / Late – scar, infiltration



LVEF 36.0 %

EDV 131.0 ml

ESV 84.0 ml

OUTPUT 2.4 L/min



Extent of transmural hyperenhancement by ceCMR in 
chronic LV dysfunction predicts improvement 

in wall motion after revascularization

Likelihood of 
Wall Motion 

Improvement
(all dysfunctional 

segments)

Transmural Extent of Hyperenhancement

256/329

109/183

46/110

13/124
1/58

p < 0.0001 for trend

Kim RJ et al. The use of contrast enhanced magnetic resonance imaging to identify reversible myocardial 
dysfunction. NEJM 2000;343:1445‐1453
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TI scout /Look Locker 
Sequence



TI scout /Look‐Locker Sequence

Normal  Amyloidosis



Tissue Tagging

• Diastolic dysfunction assessment
• Pericardial diseases











Cardiac CT





Multi-slice CT (MSCT)
Multi-detector CT (MDCT) 



Phillips Gemini 16‐slice CT, CSMC

Multiple heat beats are not the 
same : slab/stairstep artifacts



What is a CTA (CT Angiography)?
CTA is a Contrast Enhanced ECG‐gated High 
Resolution Spiral MDCT64‐320 of the Chest

<65<65

8‐10 sec

70‐90 cc
4‐5 cc/s

Beta-blockers

Table Moves

0.5‐0.75mm



CTA: ECG‐Gating

75% of RR

75% of RR

Retrospective
Reconstruction
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Raw Data
40% 75%

CTA Technique: 
Retrospective Image Reconstruction

Retrospective Reconstruction



EF and WM calculation



Transverse Images



Oblique MPR / MIP



AXIAL

SAGITTAL

CORONAL

CORONAL



Curved MPR

Philips Brilliance 64‐slice

Curved planes allow depiction of entire 
vessel in one image



Curved 
MPR

Curved 
MPR

Curved 
MIP

Curved 
MIP

Curved 
MIP



Volume Rendering  

Siemens DSCT



VR

53‐y/o ♀ with CP, equivocal nuclear stress test. 

Coronary angiography showed 90% ostial LM stenosis. PTCA & LM stent

MIP
Volume Rendering



RCA from PA



Normal Coronary Anatomy

17‐segment 
model



Assessment of Stenosis



Diagnostic Accuracy 



NEJM 359;22 November 27, 2008



Core 64
• Modified Duke Coronary Artery Disease Index 

MDCT vs. ICA:
– The ratio of the standard deviations from MDCT  

angiography and quantitative coronary 
angiography was 1.05 (P = 0.16)

– The bias between the two methods was −0.71 
Duke Index unit (P = 0.90)

– The correlation was good (r = 0.81; 95% CI, 0.76 
to 0.84)

• The extent of obstructive coronary artery 
disease can be accurately assessed by means 
of 64-row MDCT



Core 64

CT
MPI
Stress echo



Core 64

•MDCT (AUC, 0.84; 95% CI, 0.79 
to 0.88) 

•QCA     (AUC, 0.82; 95% CI, 0.77 
to 0.86)

similar abilities of the two 
methods to identify, on the 
basis of obstructive 
coronary stenoses, patients 
who underwent 
revascularization



Diffuse  LAD disease

Beyond lumenography



Courtesy Dr. Weigold Washington Medical Center



Plaque quantization / burden

A. B. C. D.

E. F. G. H. I.



22%



22%



Of 74 segments with 2‐ and 1‐feature positive plaques, 6 (8.1%) resulted in acute coronary syndrome (ACS) 
in the first 12 months after computed tomography examination, and an additional 5 (17.2%) of 29 plaques 
resulted in ACS in 13 to 24 months. 

25%



“The widespread clinical application of the approach of Motoyama et al. for the detection of vulnerable
plaques at risk of future rupture (namely, locking the barn door before the horse is stolen) would require the 
development of measures for the prevention of plaque rupture that are more potent than those currently 
employed, in what we currently refer to as intensive prevention.

One measure could be the use of dual antiplatelet therapy (aspirin and a thienopyridine), although the risk of 
bleeding from the prolonged use must be considered. Perhaps stenting or surgically bypassing these plaques 
could be considered in some patients. 

Newer and more potent anti‐inflammatory drugs are in the developmental stage, and if proved to be safe for 
long‐term administration, they could be employed. Indeed, the ability to detect  these vulnerable plaques 
noninvasively is likely to serve as a powerful stimulus for increased effort in the developmentof such 
therapies . When more effective therapies for these plaques do become available, the paper by Motoyama
et al. will be surely become a landmark in the effort to prevent acute coronary events.

Editorial by Eugine Braunwald



MDCT
• Pros: 

– Noninvasive
– Provides visualization of luminal obstruction as well as 

atherosclerotic plaque.
– Provides ancillary information about cardiac  morphology 

and function
– 4D dataset
– Provides extraxardiac information

• Cons:
– Contrast exposure involved
– Radiation exposure
– Limited by HR > 60 to 70 BPM
– Limited by severe coronary calcification
– Pts cooperation is required



Radiation Exposure

Current  technology 
provides doses between

1-6 mSv
Mean ≈ 3 mSV



Indications
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Summary 

• Cardiac CT is an excellent relevant 
alternative in the evaluation of patients 
with suspected CAD



Thank You


