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MULTI-ATLAS SEGMENTATION OF PARTIALLY VISIBLE
STRUCTURES ON CT IMAGES OF MIDDLE AND INNER EAR

Cochlear implant surgery planning requires careful segmentation of middle and inner ear anatomical structures. This process is complex and challenging
on CT images because small structures are partially visible. High resolution puCT images are accurate enough for providing the missing information.
Atlases based on manually segmented micro CT images are registered to CT, generating a probability map (work in progress). Segmentation of partially
visible anatomy can be performed using shape prior.

MOTIVATIONS MULTI-ATLAS ACROSS MODALITIES
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A cochlear implant (Cl) is a prosthetic device restoring hearing by direct and pCT data)

electrical stimulation of the auditory nerve. In Cl surgery an electrode
array Is inserted in one of the internal cavities of the cochlea. The
operating field contains highly sensitive structures such as the facial
nerve and the chorda tympani.
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For planning CI surgery, an y
accurate segmentation of the
risk structures in the middle

and inner ear is essential ) To cope with intensity differences across the

| modalities, different intensity normalizations
can be applied [3]. Non-rigid registration Is
then performed.

auditory canal

-

EXPECTED RESULTS

Multi-atlas segmentation may produce topology preservation violations.
We plan to integrate prior knowledge [4].
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T The two principal intra-cochlear cavities are the scala tympani
(delineated in red) and scala vestibuli (delineated in blue) [1].
Information available in CT is insufficient for automatic identification.

Facial nerve (dashed green arrow) is partially visible on CT [2]. —

Anatomical structures are very small
with complex shapes (shell-like spiral
of cochlear anatomy) and different
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