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The role of computational analysis in aortic dissection
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Acute aortic dissection is the most frequent and most dangerous manifestation of the so-called acute aortic syndrome. In its natural evolution, without treatment, acute aortic dissection type A has a mortality rate of about 1% per
hour initially, with dead outcome expectancy of more than 50% of the patients by the 3rd day after initial diagnosis,
and almost 80% by the end of the 2nd week. Death rates are lower but still significant in acute type B aortic dissection: 10% death rate for patients at 30 days, and 70% death rate or more in the highest-risk groups.
The reliable identification of the true and false lumen is crucial for treatment planning. Three dimensional vascular
reconstruction with vascular segmentation and centerline reconstructions are often helpful in aortic measurements for stent graft planning. The elasticity and mobility of the dissected septum tend to decrease over time and
gradually increasing stiffness. Computational analysis can predict hemodynamic status of the true lumen, false lumen, entry, reentry tear and wall shear stress. However, this task is a difficult and time-consuming even for trained
cardiologists and engineers. A Computer Aided Detection (CAD) system needs to be capable to display the different
lumina, and hemodynamic status of them in an easily comprehensible way to help the physicians in setting the
right diagnosis. Using multislice computer tomography data, aortic dissection can be detected by checking for an
abnormal shape of the aorta using edge detection methods. Integration of knowledge between diverse scientific
fields is essential (i.e., engineering, informatics and medicine).
CAD established its role in medical imaging and steps forward to fill the new, more demanding positions in medical
practice. On the one hand, aortic dissection represent a diagnostic and therapeutic challenge for cardiologists, but on
the other hand the progress of CAD is particularly important in the diagnosis and treatment of aortic dissection. 1-4
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