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Abstract : An abdominal aortic aneurysm (AAA) is a permanent focal dilatation of the aorta at the abdominal

level, which is a form of vascular disease. It can lead to death if ruptured. Surgical treatments are not

recommended with AAAs less than 5.5cm in diameter. Clinical monitoring is necessary for patients with small

AAAs periodically. In this paper, we develop a machine learning model that may help clinicians to manage

AAAs by providing growth prediction and its confidence regions based on previous longitudinal computer

tomography (CT) scans. Our model consists of two stages :

observation model and dynamical Gaussian process

implicit surface. First, from the longitudinal CT data, we build our observation model vi Gaussian process

regression. We then learn linear dynamics of the hidden field via Expectation-Maximization algorithm. Finally,

we compute the prediction of the AAA using the predicted hidden field via the learned Kalman filter model at

future time. Our approach was applied to real medical CT data sets and show promising results.
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