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MRI-TAGGING REVEALS IMPACT OF BETA-BLOCKER THERAPY ON MYOCARDIAL ARCHITECTURE 
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Background: The effects of beta-blockers in heart failure are still not entirely decoded. This study is to prove that low beta-blocker doses lead to selective blockade of radial intruding myocytes, thereby ameliorate longitudinal and circumferential contraction and consequently enhance ejection fraction.
Methods: The cardio-selective beta-blocker Esmolol was administered to 13 healthy volunteers with increasing dosages of 5, 10, 25, 50, 100 and 150 micg/kg/min i.v. At each dose three MRI sequences were applied: (1) transverse cine acquisition for ventricular volumetry, (2) ascending aorta phase contrast flow for LV stroke volume and (3) an MRI tagging scan of 3D cardiac strain. Simultaneously heart frequency and non-invasive blood-pressure were registered. Post processing: In the tagging short axis views mid ventricular contours were drawn and processed throughout all heart phases. Results were exported as numeric values for circumferential shortening [%] and displayed as curves over time.
Results: Low dose Esmolol (ca. 5 - 25 micg/kg/min) provokes a left shift of circumferential shortening curves towards earlier heart phases with prolonged diastole. Fiber shortening is slightly increased. At higher beta-blocker doses a decrease in fiber shortening and finally a right shift with shortening of diastole were evoked. Heart rate and blood pressure were stable in all volunteers at all doses.
Conclusion: Beta-blockers at low doses evoke an accelerated contraction profile leading to less myocardial work load with prolonged rest at diastole. At higher doses they induce negative inotropy. Individual beta-blocker sensitivity can be detected and in future individually optimized beta-blocker doses might be defined by MRI tagging.

