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While mathematical models and numerical simulations have been 
proving a tremendous potential impact to the understanding and 

the care of Cardiovascular Diseases, their use in the clinical practice is 
still limited. This is due to several reasons, both practical and cultural. An 
interdisciplinary collaboration between clinicians and mathematicians is not 
easy to sustain over a long time, not only for the difference of academic and 
scientifi c targets, but also for the intrinsic challenges raised by the clinical 
activity for what attains their mathematical aspects. The need for processing 
a large volume of patients, the diversity of cases encountered in patient-
specifi c settings, the rigorous certifi cation of the reliability of the results  are 
only some of the specifi c challenges, calling for effi cient methods, reduced 
order models, uncertainty quantifi cation, data assimilation. In this talk, I 
will report some of the methodological developments in the "translational" 
activity at Emory to fi nalize mathematical and numerical tools to the clinical 
practice. Specifi cally, I will address the following topics. (1) Numerical 
approximation of defective problems in computational hemodynamics, 
i.e. problems in patient-specifi c geometries with a substantial lack of 
boundary data; (2) The patient-specifi c modeling of stented coronaries 
and the associated problems of computational geometry. (3) Effi cient 
Uncertainty Quantifi cation (UQ) procedures to estimate the propagation 
of uncertainties in the numerical simulation of the arterial network. 

Perspectives of numerical modeling in clinical routine will be discussed, 
in view of the recent developments of data-based methodologies and 

the success of entrepreneurial initiatives in the fi eld of cardiovascular 
mathematics. 
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