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Ear Anatomy and Physiology

In an ear without conductive barriers, sound waves
collected by the pinna travel unimpeded through the
ear canal, the middle ear and on to the cochlea.

Fig. 1: Healthy ear

If there are deformities or other barriers in the outer
or middle ear, sound waves need to overcome these
obstructions to be perceived. With this type of hearing
loss, ears may feel plugged and speech may sound

muffled, especially if there is a lot of background noise.

Fig. 2: Middle ear with obstructive fluid

Routing sound through an individual's bone, rather
than trying to push it through the ear canal and
middle ear, stimulates the cochlea and bypasses any
barriers in the air conduction pathway.

How the Osia System works

The Osia System uses digital piezoelectric stimulation
to bypass barriers in the outer and middle ear. For
individuals with single-sided deafness (SSD), the
system transfers the sound from the deaf side to the
hearing ear.

There are three core components to the system:

a sound processor, an active implant and a small
titanium implant that bonds to the bone in a process
known as osseointegration.

1. The sound processor captures sound in the air and
digitally analyzes the signal.

2. The processed signal and power are sent through a
digital link to the active implant.

3. The Piezo Power™ transducer vibrates, sending
vibrations through the implant to the bone.

4. The vibrations travel to the inner ear where they
are converted into electrical impulses and sent to
the brain to be interpreted as sound.

g

Fig. 3: Ear with an Osia System

~—

Counseling considerations: When working to motivate patients, giving them basic knowledge
of their own condition and possible solutions can make rehabilitation more successful.’

.
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Audiological Indications

Audiological evaluation is the basis for determining Osia System candidacy. Candidates for the
Osia System fall into three main categories: conductive hearing loss, mixed hearing loss, and SSD.
To ensure success, candidates should be counseled on the advantages of the Osia System, the

necessary follow-up and rehabilitation.

Conductive hearing loss

The audiometric air-bone gap (ABG) is a strong
indicator of candidacy for an Osia System. The greater
the ABG, the greater the benefit of a bone conduction
implant as compared to an AC hearing aid.”
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Fig. 4: Audiogram indicates a pure conductive hearing loss with AC thresholds
of 45 dB PTA4 and BC thresholds of 3 dB PTA4 (500, 1k, 2k, 3k) bilaterally. A
patient with symmetrical, conductive hearing loss is a very good audiological
candidate for a bilateral Osia System.

Chronic conductive hearing loss can be caused by:

«  Chronic Otitis Media (COM)

«  Eustachian tube dysfunction

«  Otosclerosis

+  Cholesteatoma causing damage to the middle ear
+  Microtia

+  Atresia

Selection criteria for conductive hearing loss

Clinical data indicates that patients with an air-bone
gap of more than 30 dB pure-tone average (PTA4)
will experience significant advantages from a bone
conduction system as compared to using an AC
hearing aid."

Mixed hearing loss

A mixed hearing loss is a combination of conductive
and sensorineural hearing loss (SNHL). Mixed hearing
loss can be difficult to fit with AC hearing aids
because of the 1:1 compensation needed to overcome
the conductive hearing loss, plus around 50%
compensation for the sensorineural hearing loss. These
example values can vary. As the Osia System bypasses
the air conduction pathway, gain is provided to the
sensorineural component only, thereby reducing

the overall gain required for individuals with mixed
hearing loss.
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Fig. 5: Audiogram indicates a symmetrical mixed hearing loss, with AC threshold of
68 dB PTA4 and BC threshold of 28 dB PTA4 on the right side, and AC thresholds
of 64 dB PTA4 and BC threshold of 27 dB PTA4 on the left side. A patient with
symmetrical, mixed hearing loss (up to 55 dB SNHL) is a very good audiological
candidate for a bilateral Osia System.
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Selection criteria for mixed hearing loss

Just like in conductive hearing loss the air-bone gap
is a good indication of candidacy as long as the bone
conduction thresholds are not outside the 55 dB
fitting range.

Bone Conduction
Threshold
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Bone-conduction thresholds < 55 dB HL averaged
across 500, 1000, 2000, and 3000 Hz

Air-conduction thresholds may extend into this area

Fig. 6: Osia System fitting range

Indications for bilateral fitting

To achieve binaural hearing, BC thresholds should be
symmetrical, within a 10 dB difference on average
(PTA4), or up to 15 dB difference at individual
frequencies. AC thresholds are not considered.
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125 250 500 1K 2K 4K 8K
750 15K 3K 6K
-10 T T T T
0 ! ! ! :
| [ |
10 1~.4_ i \,"] i
— 20 [ it A g
i‘ \\L rxix r‘ |
30 F- @z - f 5 g |
@ PEH =< SE--T
= % QX [ \ J,.X
< 40 ~. VL | ,X »
> 5o v T I |
[ A" N
= l - [
2 60 1 \ I 22
£ : 0-&
g R SLal
| S
T 80 ‘ -1 i
| [ | [
20 i | | i
100 } } | |
| [ | |
110 [ [ [ 1
120 | | | I

Fig. 7: Audiogram shows a bilateral mixed conductive hearing loss with AC threshold
right side of 68 dB PTA4 BC thresholds 24 dB PTA4 and left AC threshold of 44 dB PTA4
and BC threshold of 14 dB PTA4, indicating BC asymmetry of no more than 9 dB PTA4.
A patient with this type of asymmetrical mixed hearing loss is a very good audiological
candidate for an Osia System.

Single-sided deafness (SSD)

For patients with SSD, the sound processor is placed
on the affected side and transfers the sounds to the
normal hearing cochlea, overcoming the head shadow
effect. Providing speech from the affected side to

the normal hearing cochlea gives improved speech
understanding and 360° sound awareness.""?
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Fig. 8: Audiogram indicates normal hearing in the right ear, and a profound
sensorineural hearing loss in the left ear indicating SSD. A patient with SSD (with BC
thresholds in the opposite ear no poorer than 20 dB SNHL) is a very good audiological
candidate for an Osia System.

SSD can be caused by:

» Genetic factors

« Sudden sensorineural hearing loss
« Acoustic neuroma

+ Noise exposure

+ Head injury or trauma

« Virus, infection or disease

- Ototoxic medications

+ Autoimmune inner ear disease

Selection criteria for SSD

To benefit from the Osia System, hearing in the
opposite ear should be normal, with thresholds no
poorer than 20 dB SNHL (0.5, 1, 2 and 3 kHz).

It is important to ensure that patients have a realistic
expectation regarding the benefits of the Osia System
and that they are highly motivated.

Counseling considerations: Some patients may continue for years without appropriate hearing
rehabilitation or considering alternatives to AC hearing aids. Considering hearing history and using
questionnaires in addition to their audiogram can suggest that alternative solutions, such as an Osia

System, may provide better outcomes for the individual.

[/ /F

I\ \)Y




COCHLEAR™ OSIA® SYSTEM

Medical Indications

Acoustic neuroma

Acoustic neuroma, also known as vestibular
schwannoma, is a non-cancerous growth that
develops on the acoustic or vestibular nerve and may
cause problems with hearing, balance and sound
localization. Studies on BC systems in individuals

with SSD after acoustic neuroma removal indicate
improved speech understanding and demonstrate high
levels of patient satisfaction.*™

Chronic otitis externa

Chronic otitis externa is a diffuse infection of the outer
ear and/or ear canal, sometimes causing difficulties
with swelling and pain. Wearing an AC hearing aid

has been shown to exacerbate the problem because
bacteria on the ear mold or dome is re-introduced
with each insertion.” With an Osia System, the ear
canal is unobstructed, allowing the ear to respond to
treatment and avoiding new infections.”

Chronic suppurative otitis media (COM)

Acute otitis media affects around 75% of children,”
but spontaneously resolves in the vast majority
(80%) of cases®" Antibiotics are used in persistent
cases, but these are not always effective and in

these cases the disease may progress to Chronic
Otitis Media (COM)."® COM may cause irreversible
changes to the structure of the middle ear, including
bony pathological changes and changes in the tissue
structure. The disease can lead to ossicular stiffening,
fusion or even destruction causing a hearing loss.?°
Surgical interventions may be attempted to remove
the infection and restore normal hearing, but a
persistent conductive or mixed hearing loss frequently
remain.?® The Osia System may provide a solution

to address the hearing loss earlier in the treatment
process for these patients having to place anything in
or on the ear, which may exacerbate infections.”

Much like in cases of otitis externa, AC hearing aid

use may exacerbate COM because the ear canal

is occluded and the ear mold or dome in use may
contain bacteria.” Using an Osia System allows the ear
canal to remain open and dry, reducing the number of
recurring medical visits for treatment of COM®

Fig. 9: Image shows COM in an ear. There is a perforation in the eardrum causing the
inflammatory fluid to leak out into the ear canal. The inner ear is normally not affected
by the inflammation.

* In Canada, the Osia System is indicated for patients 5 years of age or older. In the United States, the Osia System is indicated for patients

12 years of age or older.

Ear canal stenosis

A stenotic ear is an abnormally narrow canal leading
from the outer ear to the middle ear, making the use
of AC hearing aids with ear molds or domes difficult
or impossible. In these cases, an Osia System may
be recommended to bypass the non-functioning ear
canal for improved hearing performance.

Microtia and atresia

A cause of conductive or mixed hearing loss in
children” is atresia, where there is an absence of or
closure of the external auditory canal. Children with
bilateral atresia are known to be at risk for speech
and language delays and poor educational outcome.”’
Children with unilateral atresia also show reduced
educational outcomes and require additional support
in school.?" Early amplification through a non-surgical
BC system helps children gain better access to
hearing to avoid delayed speech development, both
in bilateral and unilateral cases and provides an
option if the child does not meet the age indication.”'
An individual's decision to implant the Osia System
at a later date can be made in conjunction with the
physician and hearing professional.

Fig. 10: Image shows atresia in an ear. The inner ear is normally not affected by the
malformation, giving the patient very good hearing opportunities with an Osia System.
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Otosclerosis

Otosclerosis is a form of bone overgrowth in the
middle ear restricting the movement of the ossicles.
This may lead to conductive hearing losses. In cases
where stapedectomy/stapedotomy is contraindicated
or has not been successful, an Osia System can
provide an alternative solution.?

J.

.

Fig. 11: Image shows an ear in the early stages of Otosclerosis, with overgrowth of bone
on the stapes plate.

Previous ear surgery

Patients who have undergone a failed tympanoplasty
or ossiculoplasty with poor hearing outcomes may
be excellent candidates for an Osia System as it will
provide reliable hearing outcomes in patients with
conductive hearing losses.?

Patients with a canal wall down procedure, may find

it difficult to wear an ear mold without feedback
problems. The Osia System is a viable alternative since
an ear mold is not required. Hence, it also removes
the reoccurring need to take an ear mold impression,
which risks impression material impaction.

1
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Skin allergies

Allergies in the outer ear or ear canal may be aggravated by the placement of an AC hearing aid.? In contrast, an
Osia System maintains an open ear canal.

Sudden sensorineural hearing loss

In patients with profound unilateral sudden hearing loss, an Osia System may improve speech understanding.?
Studies on patients with other bone conduction systems have demonstrated high levels of patient satisfaction.*??

Syndromic hearing losses

A common clinical finding in individuals with syndromes such as Down, Goldenhar and Treacher Collins is a
conductive or mixed hearing loss. As a result they may benefit from an Osia System depending on degree and
configuration of hearing loss.?#?* Use of implantable hearing systems might require special considerations and
counseling. Please see the chapter “Counseling Patients” (starting on page 16) for more information.

Counseling considerations: While treatment of the underlying medical issues are critical, the failure

to address hearing loss and its impact on the individual comes at a cost to the patient and society as a
whole.? The patient should be informed early in the process about hearing loss treatment options. This
should include the Osia system if they meet candidacy criteria.
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Evaluating Patients

Candidacy evaluation for an Osia System must be based on audiological testing. However, it’s
also important to let the candidate listen to how bone conducted amplification works when

considering an Osia Implant.

Conductive/mixed hearing loss

Audiological evaluation

Use the patient’s air-bone gap as a guide to predict the
expected benefits from an Osia System. You may read

more about the audiological indications in the chapter
“Audiological Indications” (starting on page 6).

Basis for audiological evaluation

It is recommended to perform AC and BC pure tone
audiometry at 500, 1000, 2000, and 3000 Hz. Together
with speech perception testing as appropriate, you will
get a good basis for your evaluation.

Bilateral fitting

Bilateral fittings improve speech understanding,

sound localization and overall patient satisfaction.?
Optimal bilateral benefits are achieved when the

bone conduction thresholds are symmetrical, with an
average difference of less than 10 dB pure-tone average
(PTA4) or less than 15 dB at individual frequencies.

SSD

Audiological evaluation

In SSD cases, motivation might increase if patients
are able to compare their aided and unaided hearing
to assess potential benefit. A setup for such an
evaluation is illustrated below.

7'y
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Demonstrating bone conducted
amplification

Using a Baha® 5 Power Sound Processor on a test
rod, Baha SoundArc or Softband, the patient can
experience bone conduction and begin to understand
the possible benefits of an Osia System.

For a more realistic experience, allow the patient

to test a sound processor in different sound
environments, for example by taking a walk around
the hospital/clinic or during a home trial. A description
on how to fit the sound processor on a Softband or

a SoundArc may be found in the chapter “How-to
Guide” (starting on page 20).

Evaluation of young patients

Hearing is very important for the development of
speech understanding, providing the ability to receive
and process information. To enable early habilitation
and reduce the risk of further delaying speech and
language development it is important to get started
with bone conduction amplification early when
indications exist.

The Osia System can provide significant benefit
for children and young adults that meet the
audiological criteria and age indication.

Early amplification is important

Early access to sound amplification is crucial

for a child’s speech, language and educational
development. Yoshinaga-Itano et al. (1998) reports
that children who begin hearing habilitation before
the age of six months perform significantly better in
language tests at the age of three to four years than
children who begin hearing habilitation at a later

age. The study concluded that delay in intervention
may lead to a permanent language deficit.?® As a first
step we recommend fitting infants with the Baha
Softband. For older children who are still too young

or not medically ready for implantation, fitting with
the Baha SoundArc may be more appropriate. This can
immediately improve the child's hearing and is a very
good introduction to the benefits of the Osia System,
both for the child and their parents or caregivers. A
decision on implantation can be discussed at a later
stage. Patients should have sufficient bone quality and
quantity to support successful implant placement and
the surgeon should fully evaluate the child prior to any
decision, following the Osia Surgical Guidelines.

COCHLEAR™ OSIA® SYSTEM

Recommended time for implantation®

Implantation is appropriate when the child has
developed sufficient bone thickness and bone quality
are needed, which can vary from child to child. For
children where such conditions are not met, it is
recommended to use the Baha System on a Softband/
SoundArc until the appropriate bone and skin
thickness is developed and the child can be considered
for an Osia System. Instructions on how to fit a Baha
on a Softband/SoundArc can be found in the “How-to
Guide" (starting on page 20).

Additional considerations

A recent study suggested that children with
binaural conductive hearing loss should be fitted
bilaterally, preferably before the age of six months
with a Softband System.# If bilateral fitting is
contraindicated, fit the side with the best bone
conduction thresholds.

Counseling considerations: Sharing a patient's test result with them may give them more confidence, increase
their awareness about their own situation and provide a better base to make conscious decisions on how to

proceed in their hearing journey.

* In Canada, the Osia System is indicated for patients 5 years of age or older. In the United States, the Osia System is indicated for patients

12 years of age or older.

15
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Counseling Patients

Your patients are the experts in their own personal hearing situation. Discussing their wishes,
their thoughts and how they understand their hearing will help you obtain greater insight into
their expectations from an implantable system. This holistic approach to counseling will help you
and the patient come to the most appropriate treatment solution. This may lead to maximized
outcomes and patient satisfaction.

Counseling pathway

Through information and discussion, help the patient to explore both the audiological and medical benefits of

the Osia System related to their particular situation. Be sure to provide your patient with knowledge about their
medical and audiological indications, risks and benefits, the Osia System, the path to implantation and post-
surgical considerations. Using Cochlear provided counseling tools you can explain how the implant can provide

a more efficient hearing pathway in comparison to other hearing systems such as AC hearing aids. Discuss the
Wireless Accessories, Apps and Made for iPhone” options and how these may be an effective complement when
using the Osia System. Together with the patient you can use demonstration equipment, the Cochlear website and
brochures to explore the Osia System and guide the patient through the process of candidacy evaluation as well as
life as an Osia System recipient.

Expectations

Thoroughly reviewing results from pre-operative testing can be beneficial in deciding on a treatment path, and
setting realistic outcome expectations. An in-clinic test or a longer trial using a Baha 5 Power Sound Processor on a
test rod or Baha Softband/SoundArc might give the patient more confidence in making an informed choice.

A well-informed patient will use their knowledge and experience in their decision making and improve their

treatment outcomes.?®

Post-operative care

With the Osia System the post-operative care is limited to changing the dressing, if needed, while the surgical
site is healing.

* For compatibility information visit www.Cochlear.com/Compatibility.

COCHLEAR™ OSIA® SYSTEM

MRI

In Canada, Osia OSI200 Implant is MR Conditional at 1.5T with magnet in place and a MRI kit, and 3T when magnet
is removed. In the United States, the Osia OSI200 Implant is MR Conditional with the implant magnet removed at
1.5T and 3.0T. For more information, please refer to the Osia System MRI guidelines.

Aesthetic and practical solution

The Osia System provides a discreet solution which demands no after care once the surgical site has healed under
normal conditions. It is compatible with wireless accessories to provide connectivity and enhance hearing in more
challenging listening situations. Specially designed accessories are available for the sound processor that allow the
user to live an active lifestyle with the system.

Cost, reimbursement and funding

Reimbursement of the cost of the Osia System is an important topic and this should be discussed during the pre-
operative counseling. Terms and conditions for reimbursement and funding vary. For information about the terms and
conditions applicable in your area, please consult your local Cochlear representative.

Patients with SSD

SSD patients may have specific expectations due to their type of hearing loss, it is particularly important to ensure
that the expectations are realistic. After fitting, the Osia System will lift the head shadow effect improving hearing
sounds coming to the deaf side as well as improved hearing in noise,?> however; restoration of directional hearing
should not be expected as all sounds will be processed by the remaining functioning cochlea.

17
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Patients with a syndromic hearing loss

A personal counseling plan which takes into account the type of syndrome, the severity of the condition and the
individual's general abilities is recommended. For some patients with syndromes, parents or caregivers will play an
active role in the maintenance and handling of the system and will need to be involved early in the counseling process.

Pediatric patients”

Although the pediatric candidate is the main priority, counseling should target the entire family. Parents may

have concerns regarding the potential for normal development being impacted due to hearing loss and should be
provided with counseling and guidance about how to help their child achieve the best possible results, especially in
speech and language development. They will want to know why an Osia System is the best solution for their child.
A home trial period using a Baha 5 Power Sound Processor on a Softband is recommended and parents should be
counseled to use a home trial log to follow the child’s behavior and development during the trial.

Additional counseling and support

Often, a meeting with a current Osia System user, preferably of a similar age, hearing loss/syndrome or life situation,
can give additional support to patients who still have concerns or questions about what to expect.

Counseling pathway
* How hearing works « Surgical procedure « Product features and benefits < Fitting
« Type of hearing loss « Risks involved » How it looks on the patient + Rehabilitation
« Effects of hearing loss * Reversible procedure « Wireless options + Care of implant site
+ Benefits from the Osia System  « Satisfaction rate « Service « Lifestyle considerations
+ Hearing expectation + Clinical evidence + Costs involved + MRI considerations
« Trial with Softband or SoundArc  « Wound care + Accessories

« Degree of hearing loss

Counseling considerations: Once a patient has been counseled on the Osia System, they should be well
informed about the following:

+  The need for a referral to a surgeon for further evaluation and to determine candidacy.
+  Therisks of surgery and how the surgery is reversible.

« The implant location, cosmetics, and sound processor placement.

«  The four weeks post-operative fitting guideline, to allow the site to heal.

«  The fitting expectations and basic sound processor use.

More detailed information about the surgical procedure should be provided by the surgeon.

* In Canada, the Osia System is indicated for patients 5 years of age or older. In the United States, the Osia System is indicated for patients
12 years of age or older.
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How-to Guide

Demonstration using the test rod

The test rod is a simple device for quick
demonstrations. Attach the Baha 5 Power Sound
Processor on the test rod using the out of box
settings, insert the battery and turn it on. Test that
the sound processor works by first putting the test
rod to own mastoid, blocking your ear canals and
introducing sound. Not touching the actual sound
processor, let the patient press the test rod to the
forehead and listen.

Fig. 12: Demonstrating bone conducted amplification

Evaluation using the Baha Softband

A comfortable and effective solution to be used for
patient evaluation:

1. Attach a Baha SoftWear™ Pad to the Connector
disc of the Softband. Allow five minutes for the pad
to achieve the ideal shape.

2. Put the Softband around the patient’s head, quite
loosely at first. It may be helpful to let the patient
get familiar with the Softband before putting in on
their head.

3. Place the Connector disc against the mastoid
or another bony location on the skull. Avoid
placing it on the temple, as this may be
uncomfortable. Make sure the entire pad is in
contact with the skull.

4. Tighten the Softband until it is close-fitting,
enough to ensure effective sound transmission,
while also loose enough so as not to cause
discomfort. Make sure you can fit one finger
between the head and the Softband—this will
ensure it is not too tight.

5. Using the Baha Fitting Software you now program
the sound processor to fit the patient’s hearing
loss. Optimize the sound processor fitting by
selecting suitable parameters in the BC Select
screen. Whenever possible, conduct BC Direct
and make sure you conduct a Feedback Analyzer
measurement once the Softband has been
positioned correctly.

6. Be sure to talk to the patient to help the patient
familiarize themselves with the hearing experience.

NOTE:

Once the Softband is tight enough to transmit sound
effectively, additional tightening will only marginally
increase the sound and so is not advised.

Evaluation using the Baha SoundArc

A comfortable, effective and stylish device for children,
too young or not ready for an implant. An excellent
option for patient evaluation.

1. Before fitting, slide the Connector disc on to the
back end of the soft tip. Attach a Baha SoftWear
Pad to the connector disc of the SoundArc. Allow
five minutes for the SoftWear Pad to achieve the
ideal shape.

2. Place the SoundArc just above the ears and
following the contour of the head. Fit the
SoundArc with any accessories (glasses, hats or
other headworn accessory) in place, so that they
can be removed without affecting the position of
the SoundArc.

3. Ensure that the entire area of the Connector disc
sits flush against the skin on the head above and
behind the ear; it should not wobble. You may
have to adjust the shape of the SoundArc to
achieve this. It may be necessary to move or part
the hair to ensure that the Connector disc is in
contact with the skin. The Connector disc should
not be placed too close to the ear as this may
increase the risk of feedback.

4. Program the sound processor to the patient's
hearing loss using the Baha Fitting Software.
Optimize the sound processor fitting by selecting
suitable parameters in the BC Select screen.
Whenever possible, conduct BC Direct and
Feedback Analyzer measurements once the
SoundArc has been positioned correctly.

The entire soft tip should rest slightly in front of the
ear and feel comfortable on both sides. Be sure to talk
to the patient to help the patient become familiar
with the hearing experience.

NOTE:

Always check that the sound processor is working by testing
it on your own head prior to attaching the accessory to the
patient’s head.

COCHLEAR™ OSIA® SYSTEM
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