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Abstract

The substantia nigra (SN), the subthalamic nucleus (STN), and the red nucleus (RN) are
midbrain structures of ample interest in many neuroimaging studies, which may benefit
from the availability of automated segmentation methods. The high iron content of these
structures awards them high contrast in quantitative susceptibility mapping (QSM)
images. We present a novel segmentation method that leverages the information of
these images to produce automated segmentations of the SN, STN, and RN. The
algorithm builds a map of spatial priors for the structures by non-linearly registering a
set of manually-traced training labels to the midbrain. The priors are used to inform a

Gaussian mixture model of the image intensities, with smoothness constraints imposed
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