What is the Clinical Value of Quantitative Myocardial Tissue Characterization?
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Cardiovascular MR (CMR) allows not only an accurate quantification of cardiac function, but also
myocardial tissue differentiation. This reflects unique capabilities of CMR in comparison to other
noninvasive imaging modalities. Currently, CMR is playing a growing role in guidelines for patient
routine care. Tissue characterization does not only play a major rule Coronary Artery Disease, but also
in other entities e.g. in cardiomyopathies including myocardial involvement in systemic disorders.
Especially in inflammatory disorder CMR has unique capability to detect the potential myocardial injury
already in preserved ejection fraction. Currently the imaging protocols are based on semi-quantitative
and visual assessment of contrast- and non-contrast enhanced techniques. Those combined
sequences allow the differentiation between reversible and irreversible injury, in ischemic and non-
ischemic heart disease.

Parametric mapping seems to offer new insights and more than that, it is opening the door to
quantification. Quantification is a one of the basic prerequisites for an accurate follow-up to guide
therapies.

The introduction of T2* quantification in patients with iron overload led to a significant reduction of
mortality in this entity in UK. The reason was the identification of increased myocardial iron content in
preserved ejection fraction. This work is based on a systematic evaluation of the techniques from
phantom to patient led by Dudley Pennel (Brompton, London UK). 'In 2004 Messroghli et al
introduced a new T1-mapping “MOLLI". Meanwhile a large number of different T1-mapping techniques
were and are introduced. The development of new hard- and software resulted in higher spatial
resolution. A clinical application depends on a high reproducibility and accuracy. Currently, several
groups are working on standardization and on the development of normal values. %3 First results in
patients with myocarditis are promising, but the results in differentiation of left ventricular hypertrophy
are groundbreaking. *

If the techniques themselves will allow the quantification of thin myocardial structures with unregularly
motion, one would assume, that mapping will replace current techniques.
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