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Clinical 
Change 

Echo 
(SD/N) 

MRI 
(SD/N) 

Reduction 
in sample 
size (%) 

EDV, 10 ml 23.8/121 7.4/12 90 

ESV, 10 ml 15.8/53 6.5/10 81 

EF, 3% 6.6/102 2.5/15 85 

Mass, 10 gr 36.4/273 6.4/9 97 

Bellinger NG J Cardiovasc Magn Reson 2000 

BACKGROUND: left ventricle mass, volume and 
function evaluation 



3 Armstrong A JACC CI 2012 

1.  Left ventricle mass 
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Case 1 has preserved cardiac geometry, but case 2 shows left ventricular remodeling. The usual assessment of LVM by cardiac magnetic resonance 
(CMR) does not require cardiac geometry assumptions, as opposed to linear measurements used in echocardiography. (Courtesy of Dr. Gustavo 
Volpe.) (A and C) CMR-derived images representing usual echocardiography views for linear measurements assessing LVM. The anterior septal wall 
(ASW) corresponds to the interventricular septal thickness; the end-diastolic dimension (EDD) corresponds to the left ventricular internal dimension; 
and the posterior lateral wall (PLW) corresponds to the posterior wall thickness. At the bottom, the ASE-recommended formula was used to calculate 
LVM (see Fig. 1 for a full description). (B and D) Usual CMR assessment for LVM, using contiguous short-axis slices covering the entire left ventricle 
from the atrioventricular ring to the apex (1 to 9). The estimated LVM is displayed at the bottom. 

Armstrong A JACC CI 2012 

1.  Left ventricle mass and volume 



Correlation between lateral tricuspid annular 
systolic motion velocity (Tvlat, horizontal axis) 
and right ventricular ejection fraction as 
obtained by cardiac magnetic resonance 
(RVEF MRI, vertical axis). 

Lateral tricuspid annular systolic motion 
velocities (TVlat, vertical axis) in 3 groups of 
right ventricular ejection fraction as obtained 
by cardiac magnetic resonance (horizontal 
axis). Bar graphs indicate mean values and 
75% confidence intervals, error bars show 
90% confidence limits, and beyond those, 
individual values are depicted. 

Wahl A IJC 2011 

3.  Right ventricle volume and function 
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3.  Right ventricle volume and function 

Associations between pre-operative RV end-diastolic volume index (RV-
EDVI) (A), RV end-systolic volume index (RV-ESVI) (B), RV ejection 
fraction (RV-EF) (C), or RV-EF corrected for tricuspid regurgitant flow 
(eRV-EF) (D) and respective changes in these variables after surgery. 
Note the absence of threshold, above which no improvement in RV size or 
RV systolic function occurs. 

Kim HK EHJ 2010 
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Receiver-operating characteristic 
curve is depicted for postoperative 
normal RV-EF in relation to pre-
operative RV-EDVI determined by 
cardiac magnetic resonance 
imaging. With a cut-off value of 164 
mL/m2, sensitivity and specificity of 
postoperative normal RV-EF were 
77 and 72%, respectively. 

3.  Right ventricle volume and function 
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4.  Tissue characterization: late gadolinium enhancement 

Early after the first pass of Gd, a significant fraction of the injected Gd enters 
the interstitial space. Several minutes after intravenous administration of Gd, 
the larger volume of distribution available in necrotic or fibrotic myocardium 
results in a higher concentration of contrast agent than what is present in 
v iable myocardium. This is typical ly referred to as “delayed 
(hyper)enhancement” or “late gadolinium enhancement” (LGE).  
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Technology in development that represents ongoing research and development efforts. These technologies are not products and may 
never become products. Not for sale. Not CE marked. Not cleared, approved or authorized by the U.S. FDA or other national 
regulatory authorities for commercial availability.  

•  Intended for quantitative pixel-wise T1 
mapping 

Potential Benefits: 

•  Detection of diffuse cardiac fibrosis 

•  Improved tissue characterization 

•  GE exclusive SMART1Map: Saturation Method using 
Adaptive Recovery Times for T1 Mapping1,2 

•  Accurate single-point approach measures true T1 
rather than apparent T1 (T1*), unlike other approaches 

•  Sampling of delay times across multiple heart-beats 
yields T1 measurement precision 

•  Robust method insensitive to all imaging parameters,  
e.g. heart rate, arrhythmia, readout window, flip angle 

•  T1 map generated online automatically 
 
     [1] Slavin et al. SCMR 2013 #P3; [2] Stainsby et al. SCMR 
2013 #P13 

4.  Tissue characterization: T1 mapping 



N Engl J Med 2011;364:1643-56. 

� Currently a morphological classification and functional, is still the 
most clinically useful, since it allows to perform a prognostic 
evaluation and outline a therapeutic strategy 

DCM: clinical classification 



Lancet 2013; 381: 242–55 

①  Hypertrophic cardiomyopathy 
Differential diagnosis vs physiological hypertrophy 



Spirito P NEJM  
Olivotto et al, JACC 08 

①  Hypertrophic cardiomyopathy 
Mass as predictor of worse prognosis 



①  Hypertrophic cardiomyopathy 
LGE as predictor of worse prognosis 



Choudhury L JACC 2012 

①  Hypertrophic cardiomyopathy 
LGE as predictor of worse prognosis 



R=0.77 

In multivariate analysis, after adjustment for age and maximum thickness, the presence of ED was the 
only independent predictor of NSVT (p 0.0001) 

①  Hypertrophic cardiomyopathy 
LGE as predictor of worse prognosis 

Seleuk Adabag A, JACC 2010 



Aquaro et al, Eur Heart J in press Aquaro GD, Circulation 2010 

ROI 

①  Hypertrophic cardiomyopathy 
LGE as predictor of worse prognosis 



①  Hypertrophic cardiomyopathy 
LGE as predictor of worse prognosis 



①  Hypertrophic cardiomyopathy 
Differential diagnosis 

Amiloidosis 
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Fabry Disease 

①  Hypertrophic cardiomyopathy 
Differential diagnosis 



� La prognosi varia in relazione all’eziologia; in media la 
mortalità ad 1 anno è pari al 10-20%. 

②  Dilated cardiomyopathy 



Circ 2003 

     Diagnostic targets for CMR in DCM include progressive LV 
dilation, LV systolic dysfunction, and regional midwall 
myocardial fibrosis. 

CAD No CAD No CAD 

②  Dilated cardiomyopathy 



Circulation 2011 
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Mortality Hospitalization Sudden Death VT 

 T h e p r e s e n c e o f 
fibrosis identified with 
LGE has been found to 
be assoc ia ted wi th 
adverse cardiac events. 

②  Dilated cardiomyopathy 
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     Recently, focal septal 
fibrosis in DCM, the so-
called “midwall sign,” has 
been linked to ventricular 
arrhythmia 

②  Dilated cardiomyopathy 
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①  An end-diastolic ratio of noncompacted to 
compacted LV myocardium of greater than 
or equal to 2.3 defines the condition 

③  Left Ventricle non compacttion 



� It 'a disease that is characterized by the presence of 
fibro-adipose alteration borne infarction associated with 
increased incidence of arrhythmic events. 

� It 'a family pathology in 50% of cases and has an 
autosomal dominant with variable penetrance. 

� The prevalence in the general population is 1 in 1,000 
and 1 in 5000 

Lancet 2009; 373: 1289–1300 

④  ARVD 



Cardiology 2003;99:153–162 
Bluemke DA Cardiology 2003 

q  Often not visible 
q  The microscopic is "invisible“ 
q  Can be nonspecific 
q  It can be noted in subjects "healthy“  
q It shows good only in the most severe forms of ARVC 
Etc .. 

- SSFP had 100% sensitivity and 98.8% of specificity 
to detect LV intramyocardial fat in ARVC and in 
ischemic heart disease. 

④  ARVD 



Circulation. 2010;121:1533-1541 

④  ARVD 
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④  ARVD 
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TAKE HOME MESSAGE 
FIRST DIAGNOSIS 

①  To rule out the ischemic etiology avoding invasive coronary angiography 

②  … Once the ischemic etiology has been excluded to classify the patient 
in the right CMP 

③  In the subset of CMP with increased left ventricle mass to provide 
differential diagnosis between physiological hypertrophy, HCM and 
infiltrative disease 

④  To better stratify the patients beyond the standard parameters 

FOLLOW-UP 
①  To evaluate therapeutic treatment benefit 

②  Before invasive decision ….. ICD implantation ?  
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EURECA Imaging ITALY 
EUropean REgistry on CArdiac Imaging 

for the Detection and Characterization of Stable 
Coronary Artery Disease 

ITALY 


