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I. Recruitment of patients
Over a 9 month period in 2011 stroke patients and controls were prospectively included. A sample size of 70 in each group was calculated for an expected proportion of potential retrograde embolization pathways of 0.05 in the control group, which has a 80% power to detect a clinical relevant increase of 0.15 with a significance level of α=0.05 (two-tailed). 365 stroke and 358 cardiac patients who underwent TEE and/or transthoracic echocardiography (TTE) at our hospital were prospectively screened. MRI capacities were limited to 150 MRI examinations during the entire study period resulting in each 75 MRI examinations for cases and controls. To reduce the number of 365 and 358 screened patients, 138 stroke and 110 cardiac patients were selected on a weekly basis by stratified (1:1) randomization (using www.randomization.com). Then, patients were asked to participate and checked for MRI contraindications and atrial fibrillation. 64 stroke and 87 cardiac patients could not be examined for the following reasons: unwillingness to collaborate in the study (16/138 stroke and 21/110 cardiac patients), newly diagnosed atrial fibrillation (11/138 and 28/110), bad general clinical condition (21/138 and 5/110), MRI contraindications not known before inclusion (9/138 and 22/110) and other reasons such as massive obesity (7/138 and 11/110). MRI examinations were performed in 97 patients (74 stroke and 23 cardiac patients). Five patients (four stroke and one cardiac patient(s)) interrupted MRI examination. In three patients (two and one) image quality was insufficient for analysis and one stroke patient was excluded in favor of another diagnosis after complete clinical workup. Finally, 88 patients (67 stroke and 21 cardiac patients) were successfully examined.

II. Technical details on post-processing of acquired MRI data
The correction of phase offset errors employed in MEVISFlow is a modified version of Lankhaar et al. [1]. Static image regions are automatically identified using a criterion based on the deviation of the velocity standard over time.  A low order polynomial is then fitted to the velocities of the static image regions. The correction is done by extrapolating this polynomial into the non-stationary image regions and subtracting it from the measured velocities. Phase unwrapping is performed iteratively by automatically detecting phase wraps (using a reliability measure originally proposed by Diaz et al. [2]) and correcting the detected wraps. 3D segmentation is performed in a semiautomatic manner using the interactive fast watershed transform. In this study, the segmentation was performed on phase contrast magnetic resonance angiography (PC-MRA) images derived from the PC-MRA raw data. PC-MRA images combine the morphological and velocity magnitude and average this information over time into a single synthetic image, resembling a conventional angiography image. The 3D segmentation mask is subsequently used for visualization purposes and placement of analysis planes.
Pathlines and particle tracking 
Pathlines can be conceptualized as trajectories of particles with negligible mass in a given time-dependent velocity field v(x,t). Therefore, starting from a seed point x0 at time t0, the corresponding pathline is described by the ordinary differential equation:
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MEVISFlow utilizes the Runge-Kutta method for numerically solving the pathline differential equation  [3]. This procedure is known as “particle tracking”. The measured velocity field v(x,t) is solely comprised of flow information from one cardiac cycle. For an arbitrary 2D ROI, MEVISFlow automatically generates seed points by spatially subsampling the ROI, yielding an ensemble of pathlines corresponding to the respective seed points [3].
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