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Abstract: Currently there is few computer-aided diagnosis system for the cardiocerebral vascular diseases. Based on the
research works conducted in the EU FP7 euHeart project and taking the diagnosis of aortic coarctation as an example, a
computer-aided diagnosis system for the cardiocerebral vascular diseases based on MRI and hemodynamic calculation is
presented, and the structure, function and the workflow of the system are explained in details. The system uses the MRI
images of the diseased vessel and the pressure waveforms measured at carotid and femoral arteries as the input, analyzes
these data using the image processing module, the physiological data processing module, the computational grid generation
module and the hemodynamic calculation module, and outputs the pressure gradient across the coarctation to aid the
assessment of necessity for interventional surgery, besides revealing the hemodynamic characteristics including the velocity
and shear stress distributions to assist the prediction of potential for mechanical damages to the endothelium and blood cells
accompanying the abnormal blood flow in the diseased vessel. The developed system is preliminarily validated using a
typical case as the example, and the results show that the system give accurate and reliable predictions of the disease
condition. The developed system can serve as a reference in building other computer-aided diagnosis systems for the
cardiocerebral vascular diseases.
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Figure 1 GIMIAS computer—aided diagnosis system for aortic diseases
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Figure 3 Setting the parameters for the hemodynamic calculation in the CFX-Pre module
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Figure 5 Comparison between the predicted and the measured

upstream and downstream pressures at the coarctation segment
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