Frequently asked questions

Candidacy, evaluation and fitting
for Cochlear” bone conduction solutions

1. I’ve identified a potential bone
conduction patient. How can
| best determine if a Cochlear™
bone conduction solution is
right for my patient?

Demonstration and evaluation with bone
conduction is recommended, allowing the
patient to experience bone conduction as part
of the counseling process, while also gathering
valuable outcome data to help determine the
treatment pathway.

2. What is the difference between a
demonstration and evaluation of a
bone conduction solution?

In short, a demonstration is allows a patient learn
how bone conduction amplification works, and
an evaluation is a more formal process that will
capture unaided vs aided hearing outcomes

to better counsel and predict future outcomes
with treatment. Using both can lead to a better
educated patient and provide the confidence

to know your recommendation will result in a
positive outcome.

Demonstration using a Baha® sound processor
on a test rod, Softband or SoundArc™ can be

a counseling tool that can allow the patient to
hear through bone conduction, and begin to
understand the possible benefits. Since bone
conduction hearing is largely not understood by
the average patient, this demonstration can be
novel and quite compelling. In addition, family
and friends may also listen and experience bone
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conduction. For this group, plugging
one ear to simulate a conductive hearing

loss and then applying the Baha sound
processor on a test rod to their skull will
demonstrate how this technology sounds and
works. The Baha sound processor can be used
with out-of-the-box settings, programmed for
conductive, mixed, or SSD hearing loss types,
or programmed individually per patient for the
listening experience.

A bone conduction evaluation on the other

hand, sets up the device with customized
programing as in a clinical fitting. Hearing

and speech outcome measures are then collected
to predict performance with the Cochlear

Bone Conduction Solution and help you make a
determination for treatment.

Should | just demo a device out
of the box, or should | program it
specifically for my patients?

Programming the device with patient’s actual
measured audiometric profile and completing
BC Direct provides the closest approximation of
sound quality and performance post-fitting since
it is individualized to the patient. The patient will
experience a more accurate estimation of sound
quality and the evaluation will better predict
individual outcomes.

Alternatively, preset programs for hearing loss
types (conductive, mixed, and SSD) can be
created and saved to the clinic demo processor.



With these three programs, you can select
the most appropriate program for the hearing
loss present with the patient for a closer
approximation of sound quality.

But, if all you are looking for is a quick and simple
first impression of sound quality and function for
the patient, you can demonstrate the Baha sound
processor using the out of box setting.

Why is it beneficial to complete
an evaluation for a bone
conduction solution?

Just like best practice in traditional hearing aid
evaluation, using customized settings in the bone
conduction sound processor, measures of unaided
vs. aided functional gain speech awareness
thresholds, and/or speech discrimination testing
can be carried out to determine benefit. A clinical
study showed that a non-surgical bone conduction
solution, like Baha Start, is an effective method

for predicting outcomes before bone

conduction implantation.?

Evaluation is crucial when evaluating mixed-
conductive losses where the bone conduction pure
tone average is approaching the limits of published
fitting range and when working with SSD hearing
loss patients to assess improvement to localization
and speech understanding in noise. If the patient
is doing well in the aided condition and outcomes
measures reflect adequate aided benefit,
counseling patient expectations and accurate
outcomes for treatment can be predicted.

How should | set up my booth for
the bone conduction evaluation?

When completing a bone conduction
evaluation, set up the testing with consideration
of the type of hearing loss presented to best
evaluate the patient (Figure 1).

For conductive or mixed hearing loss, the basic
set up for an evaluation is appropriate with the
patient facing one speaker where frequency-
specific and speech materials will be presented,
and a second speaker is to the patient’s the side
or back where noise can be routed.

Recommended setup for evaluation
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Option 1:
Speech from the front speaker and noise from the rear speaker (shown)
Option 2:
Speech from the front speaker and noise from the side speaker (90°)

Single-sided deafness
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Speech from the speaker on the side of the ear to be implanted
Noise from the speaker on the side of the better hearing ear

Figure 1

For SSD patients, set up the speaker
arrangement to create a demonstration of the
head shadow effect. Position the patient in the
booth so that frequency-specific and speech
materials will come from the speaker facing the
affected ear and noise will come from the
speaker facing the better hearing ear.

How do | assess frequency-
specific thresholds with a bone
conduction solution?

To evaluate aided performance using a

traditional audiogram, some type of frequency-
specific stimuli will be necessary. In sound field
testing, avoid standing waves that create artifacts
in the measurements at threshold by using warble
tones or narrow band noise.

Also, keep in mind that when a bone
conduction sound processor is programed
with fitting software, automatic processing
features such as feedback reduction, noise
reduction, and directionally are enabled.
These automatic features can impact the
perception and measurement of the
frequency-specific stimuli by the patient,
which may result in elevated threshold
measures in the aided condition.




If using frequency-specific stimuli, an ascending
presentation method is recommended, where
initial stimuli are presented at the softest levels
first, to mitigate potential artifacts in threshold
measurement due to interactions with

the automatic functions enabled in

the sound processor.

An alternative to frequency-specific stimuli is

to use a speech-based test. The Ling-6(HL)

test developed at Western University” contains
calibrated recordings of the Ling 6 sounds. This
material is presented through the auxiliary input
of the audiometer and each of the Ling sounds is
presented to measure detection and plotted on
an audiogram. Since the stimuli are phonemes
of speech, they may be more clinically relevant
and would be less likely to interact with automatic
features of the signal processing enabled

in the sound processor.

What should | consider when
assessing outcomes with
speech-based measures?

Word and/or sentence recognition testing is
much more representative of the kinds of signals
patients want to hear in their everyday lives.
Consider presenting the speech tests in noise

as well as in quiet since hearing in noise is often
a main complaint of patients. Recorded materials
are recommended since these provide the
consistency necessary when comparing unaided
to aided performance. Some speech materials
are more appropriate for use with pediatric
patients. Consideration should be given to the
age-appropriate use of materials as well as the
child’s speech and language development.

Can | evaluate or demonstrate the
Osia® system to a patient?

Since a direct demonstration and evaluation
with the Osia® system can’t be done, a Baha
sound processor coupled to a Softband or
SoundArc will provide an estimation of how a
patient will perform with an Osia system.2 ™

It is important to counsel patients about the
expected improvement in sound quality and
hearing performance they can receive with a
surgical bone conduction solution like the Osia
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system, compared to a demonstration with non-
surgical solution using the Baha sound processor
on a Softband or SoundArc.® A surgical solution
has direct access to the bone conduction

path with no skin attenuation to overcome.
Additionally, Osia technology is uniquely suited
to transmitting high frequency sounds to help
patients hear better, especially in challenging
situations like noisy environments.>¢ An implant
can provide a higher quality signal as compared
to a softband configuration, which should be
considered and counseled when clinicians

are demonstrating bone conduction solutions
with their patients."

What else should | think about
when counseling a patient who
is a patient for a bone
conduction solution?

Setting appropriate expectations is crucial.

While your patient will be introduced to bone
conduction in the demonstration and evaluation,
they need to be prepared for daily wear and what
to expect in everyday listening situations. Take
into consideration your patient’s lifestyle and
hearing goals when counseling. They should
expect a period of adjustment as they get used
to hearing with their device and all the sounds
they may have been missing — even background
sounds. And while they are expected to hear
well in quiet one-to-one situations and most small
group settings, listening may still be difficult for
noisy places and with sounds at a distance.

Setting appropriate expectations is not only
important in the candidacy process, but on an
ongoing basis in order to help patients see their
successes, identify their challenges, set hearing
goals, and continue to make progress.
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How does amplification with
bone conduction impact
the fitting prescription?

When prescribing amplification, a fitting formula
is the basis for programming hearing devices. All
device fitting software utilize either a proprietary
and/or an open-source formula, such as National
Acoustics Laboratories (NAL) and Desired
Sensation Level (DSL). These formulae are
designed to take the range of sound inputs and
place them within the remaining dynamic range of
the listener. Acoustic hearing aid fitting formulae
assume a damaged cochlea (sensorineural loss),
provide compensation for ear canal resonance,
and focus on residual auditory capacity.
However, fitting formulae for bone conduction
devices cannot follow these same assumptions.

For bone conduction amplification, the cochlea is
generally intact, loudness growth is faster than in
air conduction,* and the transmission of sound is
via the skull bones rather than the air conduction
pathway. Bone conduction fitting formulae

also need to consider transcranial attenuation
where there is a decrease in the stimulus when

it is transmitted to the opposite ear. The fitting
formula determines the degree of force required to
transfer sound through the skull. The conductive
component is ignored as bone conduction
amplification bypasses the outer and middle ear.

Cochlear Fitting Prescription (CFP) is designed
specifically for bone conduction. It applies
appropriate loudness compensation for direct
bone conduction stimulation and a correction
factor for the head transfer function and interaural
attenuation while capturing the patient’s unique

factors through in-situ audiometry.

How is amplification with bone
conduction different than air
conduction hearing aids for mixed
and conductive hearing loss?

The goal of amplification in the case of
conductive or mixed hearing loss is to overcome
the loss of the ear’s ability to route sound through
the air conduction pathway of the ear drum and
middle ear. In air conduction hearing aids, a
significant amount of sound pressure must be
provided to drive the acoustic signal through
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this conductive block in order to stimulate the
hair cells in the cochlea. Additionally, in cases
of active disease in the middle ear space, the
occlusion of the ear with an earmold coupled to
an air conduction hearing aid creates potential
for ongoing infection.

Bone conduction amplification is able to bypass
the air-bone gap created by the presence of a
conductive block to create appropriate stimulation
of the inner ear structures. Audibility is then

either partially or fully restored without need for
occluding the outer ear. Clinical data indicates

that patients with an air-bone gap of more than 30
dB pure-tone average will experience significant
advantages from a bone conduction system as
compared to using an air conduction hearing aid.* 2

How is amplification with bone
conduction different than air
conduction hearing aids for SSD?

With patients who present with single-sided-
deafness, both air conduction hearing aids and
Cochlear Bone Conduction Solutions re-route
the signals presented to the non-functional side
and send them to the hearing ear to lift the head
shadow effect and improve localization and
speech understanding in noise.>

In the case of a hearing aid based CROS system, a
device must be worn on both ears. A device with
a microphone on the non-functional side transfers
the signal to the device on the hearing ear which
presents sound through a receiver in the ear canal.
The presence of the device in the hearing ear

may create some occlusion and inference in the
native hearing. With a Bone Conduction Solution
which transmits the signal from the non-functional
side to the hearing side via the bone conduction
pathway, the sound processor is discreet, light and
comfortable, only worn on the non-functional side,
and does not occlude the ear canal.




13. | like to use real ear measures
with my air conduction hearing
aid patients, but | can’t do that
with bone conduction devices.
How do | take individual
characteristics into account with
a bone conduction solution?

For air conduction hearing aids, individual
characteristics are considered by using real ear
measurements (REM) to measure the sound
pressure level in the patient’s ear canal. Since
bone conduction devices do not use the ear canal
to transmit sound but uses the skull, direct bone
conduction in-situ audiometry (BC Direct within
the Cochlear Baha Fitting Software) is needed
to apply individual characteristics to the fitting
prescription. BC Direct is compared

to audiometric bone conduction thresholds
obtained using the audiometer to make
individualized correction factors.

Variability arises from skull vibration
characteristics of the individual. Differences in
the size and mass of the head, tissue and bone
density, and the dimensions of the oral and sinus
cavities all manipulate the incoming sound waves
by boosting some frequencies and attenuating
others. In addition, differences related to skin
thickness, implant placement, sound processor
placement (non-surgical), and bone quality
contribute to this variability. Therefore, at any
given frequency, the degree of force required

to ensure audibility is determined by conversion
of the patient’s audiometric BC threshold into a
direct BC value. These changes in the frequency
profile help create a unique perception of the
sound for the listener and an individualized

fitting prescription.

| see that the AudioScan® Verifit
includes a Skull Simulator. What is a
skull simulator and how does it work?
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The Audioscan Verifit Skull Simulator (VSS) is

an artificial mastoid that simulates an adult skull.
It uses an accelerometer to convert vibration
from the attached Baha sound processor to a
calibrated measurement system in order to view
force output, gain and other acoustic attributes.
This set up allows you to input the hearing loss
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threshold profile obtained in BC Direct into the
Verifit to form a simulated “real head” response,
run test measures using the programmed Baha
sound processor, and predict performance for an
actual implanted fitting for the patient.

Can | use the Audioscan Verifit Skull
Simulator with an Osia?

No, the Osia sound processor does not produce
a vibrational output that the Skull Simulator can
measure. The Osia sound processer transfers
the sound signal via a digital link through the
skin to the Osia implant with the Piezo Power™
transducer which generates vibrations.

Is it possible to quality check a
Baha® 6 Max sound processor where
output and gain at reference test
levels can be used to determine

the function of the device?

The Technical Measurement workflow in

Baha Fitting Software 6.1 will set up the Baha 6
Max sound processor to allow you to measure
and compare the device to the published
specification using Audioscan Verifit and

Skull Simulator. Automatic features must be
deactivated in the sound processor when
measuring to match the published datasheet
output displaying full on gain. When Technical
Measurement is selected, all parameters are set
up for this testing in the sound processor.

You can then conduct ANSI testing to compare
the measured average Output Sound Pressure
Level (OSPL) and average gain to the sound
processor datasheet curves. For more information
regarding the limitations of ANSI testing, please
see the manual for Audioscan Verifit. For any
support regarding the use of the Audioscan Verifit
and the skull simulator, refer to Audioscan.

Technical Measurement settings are not for patient
use and will only be temporarily available in the
sound processor during verification testing.

When the Technical Measurement is complete,
open and close the battery door to reset the
sound processor and it will go back to its
previous state as it was prior to
connection with the Technical
Measurement workflow.



17. Can |l use the AudioScan Verifit and
Skull Simulator to verify the fitting of
a Baha 6 Max sound processor?

The Verifit and Skull Simulator can be used

to view and document the gain levels for
conversational speech input and the Speech
Intelligibility Index (SlI) that can model or predict
speech recognition outcomes for a Baha 6 Max
sound processor. These measurements may

be used as a baseline at the first fitting

and then compared over time.

The Verifit uses Desired Sensation Level for
Bone Conduction (DSL BC) to display targets
for its Speechmap® feature. DSL BC is designed
and validated for adults using a percutaneous
connection.® If you are using this method to
model and predict transcutaneous fittings,
please consider that research is still under way
to create correction factors that would permit
modeling accuracy with pediatric patients and
those with non-surgical, transcutaneous

Bone Conduction Solutions.!

The Baha sound processor is programmed

using Cochlear Fitting Prescription (CFP), which
has different targets than DSL BC, however,

CFP targets won'’t be displayed on the Verifit.
Consider these differences in prescription targets
for the fitting formulae and the population that
DSL BC targets are validated for when viewing
the results of Speechmap testing in the Verifit.

18. How do | validate the fitting of

a bone conduction solution?

The same outcomes measures used for candidacy
can be used post-fitting to validate the fitting and
allow comparison to the pre-treatment baseline as
well as previous post-fitting intervals to monitor
performance and serve as a point of discussion in
post-treatment counselling.

Speech-in-Noise testing has good face validity
as a method to validate how a fitting will

impact the recipients use of bone conduction
amplification. Test materials such as the BKB
SIN test, Quick SIN test, and AZ Bio sentence
test provide a method to assess how an aided
recipient of a Bone Conduction Solution can
perform in a more real-world situation. The BKB
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SIN and Quick SIN tests are adaptive tests that
will measure the signal-to-noise (SNR) ratio at an
increasing level of noise interference. The AZ Bio
is a fixed SNR presentation method that will yield
a percent correct score.

In addition, use of questionnaires such as the
Abbreviated Profile of Hearing Aid Benefit
(APHAB), the 12-item Speech, Spatial and
Qualities of Hearing (§SQ-12), and Client Oriented
Scale of Improvement (COSI) instruments can

be considered. The questionnaires can be

used pre-treatment to gain a baseline and then
administered at various post-treatment intervals.
Well fitted devices will usually demonstrate a
positive treatment effect pre- to post-treatment,
providing additional data to validate performance.

How often should | see my
patients for fitting?

For an adult patient, check in with them about

2 weeks after the first fitting. A 6 month visit is
optional, depending on your clinical model and
how the patient is doing. We recommend a visit
at 12 months and then annually from there.

For a pediatric patient, visits are more regularly
scheduled with a 1 month visit after the first
fitting and then every 3 months in the first 2
years followed by annual visits from that point.’
Please take age and developmental needs of the
child into account when planning post-activation
follow-up. For example, a young infant or child
may need more extensive follow-up, while an
older child or teenager may follow a more adult-
type follow-up schedule.

At every visit, complete a check of the site

as appropriate for the Bone Conduction

Solution (check fit and placement of Softband

or SoundArc, check magnet strength, check

skin around abutment). Counsel the patient to
perform regular site checks and report any issues
immediately. In cases of patients with magnets,
check the site at least once in the immediate
post-first fitting period from 2 weeks—

3 months to assess the magnet strength
for appropriate retention and modification
if found to be too tight or too loose.




20. Are there options for remote care for

bone conduction solutions?

Yes, for your patients who have or who are
upgrading to a Baha 6 Max sound processor, you
can offer Remote Assist” which allows patients to
meet with you remotely via a video appointment
through their Baha Smart App, where you

with your patient. You can also complete
upgrade fittings and set up replacement
devices with Remote Assist. Because there

is full access to the features and tools in Baha
Fitting Software, Remote Assist is flexible to fit
anywhere in your clinical model to supplement
in-clinic care and provide quality hearing care
without the need for your patient to visit the

connect to their sound processor through the
Baha Fitting Software to complete a full fitting,
make adjustments to a program, or just check in

clinic. Please talk you your Cochlear
Representative for more information.
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