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Background: Recent advances suggest that measurement of brain volumes in babies born prematurely can
help define biomarkers for neurodevelopmental outcome. However, due to poor contrast, partial volume
(PV), and significant natural and pathological anatomical variability, techniques that measure brain volume
are prone to error.

Methods: We propose an image segmentation that uses a maximum a posteriori Expectation Maximisation
algorithm with novel adaptive priors on intensities and tissue proportions, with BO inhomogeneity and spatial
homogeneity correction terms. This robust technique enables the segmentation of images with high
anatomical disparity from a normal population by iterative relaxation of priors toward the data. The proposed
method implicitly models PV, mitigating the problem of poor GM/WM contrast.

Results: 43 T1-weighted volumes (1.5T Siemens Avanto) scanned at term equivalent age (mean gestational
age 27.1+2.7 weeks) were segmented. Two subsets were chosen for comparison to manual segmentation and
a standard algorithm: 15 visibly normal neonates and 4 with anatomical distortion. Dice scores between
manual segmentation and the proposed method were 0.908 + 0.034 and 0.725 + 0.217 for the standard
method (p < 0.01). On the second subset, the dice scores for the proposed method were 0.92, 0.86, 0.93 and
0.94, and 0.22, 0.15, 0.35, and 0.55 for the standard method (figl).

Conclusions: The proposed method allows significantly improved segmentation compared to a standard
algorithm.
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Figure 1: Subjects with marked asymmetrical ventricular dilation (A) and excess extra-axial-
CSF (B). Corresponding cortical GM and CSF segmentations with (ML-EM) and without (MAP-
EM) adaptive prior relaxation
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