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[Abstract] Cochlear implantation has been a standard rehabilitation for children and adult patients with severe to profound
sensorineural deafness. The intracochlear localization of the electrode array is one of the key factors related to the postoperative
auditory and speech outcomes. Preservation of the residual hearing is related to the trauma to the inner ear structures caused in the
insertion process. Optimal insertion depth and positioning of the electrode array is important for frequency discrimination. The post-
operative position of the electrode array is evaluated by using plain X ray or computed tomography (CT). Compared to the plain X
ray, CT produces three-dimensional (3D) imaging. With the application of post-operative CT evaluation, the integrity of the
electrode array can be verified for surgical safety and improving programming accuracy. Different 3D reconstruction techniques and
methods based on the post-operative CT imaging have been proposed to facilitate the precise recognition of position of each
electrode, thus helpful to evaluate the possible insertion trauma to inner ear structures and the potential effect on auditory and speech
outcomes. The post-operative CT evaluation has helped the electrode array design, brought progress to the soft surgery procedure
and promoted new technologies such as robotic surgery and navigation. Therefore, it is getting more and more attention. This article
reviews the clinical application values and the progress of techniques in post-operative CT evaluation of cochlear implantation.
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Note: A. Sagittal view; the blue line passing the cochlear turn at 90° and 270°. B. Axial view; the blue line passing the center of round window (0°) and

cochlear turn at 180°; an extra-cochlear electrode (red arrow). C. Coronal view showing the full length of the electrode array; insertion depth angle of the

electrode array was 348° with the center of the axes at the center of the cochlea modiolus. Black arrow—the most apical electrode; RW—round window.
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Fig1 Insertion depth angle determined by the 3D MPR mode in medical image viewers
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Note: A. Electrodes in the scala tympani. B. Electrodes in the scala vestibuli. C. Unable to determine the electrode array positioning. The red dotted lines mark

the basal turns of cochlea and the blue dotted lines mark the middle of the basilar turns, i.e., the basal membranes. When the electrodes were above the blue

line, they were supposed to be in the scala vestibuli; when they were below the blue line, they were supposed to be in the scala tympani.
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Fig 2 Analysis of the electrode arrays positioning relative to the basilar membrane in medical image viewers
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Note: 3D model of the electrode array and basilar membrane constructed by using a reconstruction fusion software is shown in the right below part. The

electrode array (in blue) was fully under the basilar membrane (in red), suggesting a complete scala tympani insertion.
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Fig 3 Analysis of the electrode array positioning relative to the basilar membrane by the self-created 3D reconstruction fusion software
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