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Complementary? 

Of Course 
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Clinical relevance 

• Treatment is warranted 

– To alleviate symptoms 

– To improve prognosis 

 

– The balance between these is governed by 

• Circumstances 

• Age 

• Expectations 

• …. 

 

• Balance between risk and benefit  

• Cost – benefit / effectiveness / social acceptance 
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Acute Myocardial Infarctions Evolve Most Frequently From Plaques  

With Mild to Moderate Obstruction 
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Coronary Lesions on Pathology 

• Korean war 77% 

 

• Vietnam  45% 

 

• Velican  33% 

 

• Arbustini  42% 
– Thrombosis 8% 

• Baroldi (40yrs) 74% 

 

• Berenson 
– Children 8% 

– Middle-age 69% 

 

 

• Angelini  20% 

 

• McGill  20% 

Prevalence 







Rupture (65%) 
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Main Causes of Coronary Thrombosis 

Virmani R, et al.  Arterioscler Thromb Vasc Biol 2000;20:1262 

Pathologic Intimal 

Thickening (50%)  
Fibroatheroma (50%) 



  
  

  

Frequency of Coronary Thrombi in Culprit Lesions  

by Decade in Men Dying Sudden Coronary Death 
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Rupture, Stenosis, Cap 

Thickness and Necrotic Core 
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Prognosis 

• Ischemia 

– Presence  

– Extent 

– + knowledge of viability 

 

• Prevention of ACS 

– Unstable plaque 

– Evolution towards Heart Failure  

 

• Arrhythmia risk 

– Borderzone of necrosis with mixture of normal cells, 

fibrosis, persistent ischemia 



What can be of help? 

• Risk factors 

• Symptoms 

• Calcium score 

• Stenosis severity 

• Ischemia 

– Can guide therapy 



 

J Am Coll Cardiol 2010;55:2816–21 

Stenosis classification 
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FFR in Left Main Disease 
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Choice of treatment 
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Teaching Cases 

CLINICAL CARDIAC MRI 
SECOND  EDIT ION  

 

 

 

 



Acute MI (Non-STEMI) 

 36-year-old man admitted with retrosternal 
pain, nicotine abuse. 

 ECG: non-STEMI / troponin I : 16 mg/l. 

 Occlusion 1st lateral branch. 

 Cardiac MRI: LV EDV 219 ml - EF 57%, 
mild hypokinesia in lateral wall, T2w-
imaging: edema in anterolateral wall 
(arrows, still frames upper row), with strong 
transmural enhancement on late Gd MRI 
(arrows, lower panels). 



Idiopathic DCM 

 11-year-old girl presenting with DCM. 

 Cardiac MRI shows severely dilated and dysfunctional ventricles (LV EDV 324 
ml - EF 9% / RV EDV 520 ml – EF 7%) with left-sided cardiac rotation / dilated 
atria and dilated IVC / mild pericardial effusion. 

 Late Gd imaging shows diffuse strong enhancement of epicardial LV borders 
and diffuse RV enhancement. Myocardial biopsy shows myocardial replacement 
fibrosis. 

 

See Fig. 27 Heart Muscle Diseases 



RV Myocardial Infarction (2) 

 T2w-imaging shows focal edema of LV 
inferoseptal wall (arrow, c) and diffuse 
edema in RV wall (arrowheads, c). 

 Late Gd imaging shows focal transmural 
enhancement in LV inferoseptal wall (arrow, 
d) and diffuse enhancement of RV wall 
(arrowheads, d,e,f) except the anterior part 
of RV free wall. 

 Findings of an acute MI involving both 
ventricles (limited LV, extensive RV) with a 
severe impact on RV function. 

See Fig. 31 Ischemic Heart Disease  



Stress Cardiomyopathy (Apical Form) 

 72-year-old woman admitted with chest pain irradiating to left arm during walking. 1-2 
mm Elevation in V3-V5. Mild increase of cardiac enzymes (Troponin I: 3.8 mg/L). No 
significant CAD on coronary angiography but akinesia of apical half of LV, resembling a 
Tako-Tsubo. 

 Cardiac MRI (performed two days after the acute event) shows decreased LV function 
(EF 41%), with residual akinesia of the entire LV apex and diffuse myocardial edema on 
T2w-imaging in LV apex (right panel). No abnormal myocardial enhancement on late 
Gd imaging. Small amount of pericardial fluid and bilateral pleural fluid. 

Fig. 47 Heart Muscle Diseases 



Stress Perfusion Defect in LAD Territory 

 STRESS MPI 

 REST MPI 

See Fig. 8 Myocardial Perfusion 



Recurrent Ischemia Post-Revascularization (1) 

 43-year-old woman with recent history of CAD, with LAD stent for ACS complicated 
with LM dissection, urgent CABG (GSV end-to-side LAD, GSV side-to-side ramus 
angularis, GSD end-to-side LCx). Recurrent exercise-related interscapular chest pain. 

 Cardiac MRI shows normal LV volumes (EDV 166 ml) and function (EF 56%) at rest 
(left panel) but extensive and long-lasting perfusion defect during persantine stress 
(segments 1,2,6,7,8,11,12,13,14). Real-time cine MRI (right panel) immediately after 
perfusion MRI shows severe dysfunction in non-enhanced mycardial regions. Late Gd 
imaging shows smal(ler) transmural enhancement in anterolateral wall (segments 
1,7,12).  

 Cardiac catheterization shows occlusion of LAD and venous graft to LAD with filling of 
distal LAD by RCA collaterals, slow flow in venous graft to LCx. 
 



Recurrent Ischemia Post-Revascularization (2) 

 Stress perfusion imaging at 2 short-axis 
levels (a,b) shows extensive anterior 
(including anteroseptum and lateral wall, 
arrows, a,b). 

 Cine imaging performed immediately 
following stress perfusion imaging shows 
severely impaired myocardial contractility 
(due to myocardial ischemia) in the hypo-
perfused myocardium (arrows, c,d). 



Comprehensive MRI in IHD (1) 

 46-year-old patient with multi-vessel CAD and recent history of NSTEMI. 
Cardiac catherization shows occlusion of mid RCA and 2nd lateral branch LCx. 
Non-stenotic CAD in LAD. RCA filling by LAD collaterals. PCI 2nd lateral 
branch LCx. 

 LV EDV 215 ml – SV 111 ml – EF 52%. Mild thinning of the LV mid 
anterolateral wall showing mild to moderate hypokinesia. 



Comprehensive MRI in IHD (2) 

 STRESS MPI 

 REST MPI 



 Rest MPI(previous slide) shows a perfusion 
‘defect’ in the LV anterolateral wall, 
corresponding to the area of enhancement on 
late Gd imaging. 

 Stress MPI shows extensive and long-lasting 
perfusion defect in LV inferior wall (segments 
3,4,9,10,15). 

 Late Gd imaging (suboptimal image quality) 
shows almost complete transmural enhancement 
of the LV anterolateral wall (segments 6,12,16). 

 Findings of anterolateral transmural MI, and 
extensive stress-induced perfusion defect in RCA 
territory. Rest cardiac volumes/function within 
normal limits. 

Comprehensive MRI in IHD (3) 
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Conclusion 

• Look for ischemia and viability 

– Presence 

– Extent 

• Use the technique you know best 

 

• ACT UPON YOUR FINDINGS 

 



 


