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Description

Cochlear implants are electronic devices that are designed to help
people with severe hearing loss or deafness to hear. The implant is
made up of two main parts: An external speech processor and an
internal implant. The speech processor is placed behind the ear and it
captures sound and turns it into digital signals. These signals are sent to
the internal implant which is surgically placed under the skin and
attached to the cochlea in the inner ear [1]. The implant then
sends electrical signals directly to the auditory nerve which sends the
signals to the brain where they are interpreted as sound.

Cochlear implants are a life-changing technology that has helped
many people with severe hearing loss to hear sounds they may never
have been able to hear before. The implant is particularly effective for
people who have lost their hearing due to damage to the inner ear or
the auditory nerve. Cochlear implants are not suitable for everyone,
however. They are typically only recommended for people who have
severe hearing loss or deafness and who have not had success with
other forms of hearing aids or amplification devices [2]. They are
also more effective in people who have lost their hearing after
learning how to speak, as they are already familiar with the sounds of
speech. Despite the many benefits of cochlear implants, they are not
without risks. The surgery to implant the device carries the risk of
infection, damage to the facial nerve, and other complications.
Additionally, the implant itself can fail or malfunction, requiring
additional surgery to replace or repair it.

Virtual Cochlear Implantation

It is also known as simulation or modeling, is a computerized
process that can help predict the outcome of cochlear implant surgery.
In virtual cochlear implantation, a computer model of the inner ear and
the implant device is created, and the surgical plan can be simulated
before the actual surgery. Virtual cochlear implantation can provide
valuable information to the surgeon and the patient, such as the
predicted level of hearing improvement and the potential
complications that may arise during the surgery. The simulation can
also help to optimize the placement of the electrode array and to select
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the appropriate device parameters, such as the stimulation rate and the
number of electrodes used. This technology has the potential to
improve the safety and efficacy of cochlear implant surgery, especially
in cases where the anatomy of the inner ear is complex or atypical. It
can also help to set realistic expectations for the patient regarding the
expected outcomes of the surgery [3]. However, it's important to note
that virtual cochlear implantation is still a relatively new technology,
and more research is needed to fully understand its potential benefits
and limitations.

Cochlear Implantation Imaging

Imaging is an important aspect of cochlear implantation, as it helps
the surgeon to plan the surgical approach and to determine the
appropriate size and placement of the implant device. The most
common imaging modalities used in cochlear implantation is
Computed Tomography (CT) and Magnetic Resonance Imaging
(MRI) [4]. CT imaging can provide detailed information about the
bony structures of the inner ear, which is important for
determining the optimal trajectory for the implant electrode array.
MRI imaging can provide information about the soft tissues of the
inner ear, which can help the surgeon to assess the status of the
cochlea and the auditory nerve.

In addition to CT and MRI, some centers also use Cone Beam CT
(CBCT) imaging, which is a type of CT imaging that uses a cone-
shaped X-ray beam to produce 3D images with lower radiation
exposure and shorter scanning time than traditional CT. Other
advanced imaging techniques, such as Diffusion Tensor Imaging
(DTI), can also provide information about the microstructure of the
inner ear and the auditory nerve, which can be useful for predicting
the outcomes of cochlear implantation.

Cochlear implants have revolutionized the way that people with
severe hearing loss are able to communicate and interact with the
world around them. With continued advances in technology, it is likely
that cochlear implants will continue to become even more effective
and accessible to those who could benefit from them.
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