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Learning Outcomes

« After this talk, the participant will be able to name 3 benefits of
bimodal processing

» After this talk, the participant will be a to perform a standard
bimodal hearing aid fitting

« After this talk, the participant will be able to identify the benefits
of bimodal streaming (Assistive Listening Devices for Bimodal
patients)
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N Making Life Sound Better

Outline

* Introductions
« History and Current Practice of Bimodal Fitting
« The Benefits of Bimodal Fitting

- Bimodal Fitting Protocol and Programming
Considerations

- Benefits of Assistive Listening Devices (ALDs) and
bimodal streaming

« Bimodal pairing and programming recommendations
« Conclusions & Wrap Up
- Q&A
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Past and Present of Bimodal Fittings

Where we’ve been and where we are

Definition: Patients who utilize
electrical and acoustic stimulation
for hearing between ears

History of cochlear implant
candidacy

1985: 15t candidates had no residual hearing
No benefit from conventional amplification
Bimodal fitting initially uncommon’
First reported early 90s2

10% in 20023

Bimodal Patients: An Introduction

- Expanded CI fitting range*

More CI patients have useable residual
hearing that ever before

Increased utilization of bimodal stimulation

Maijority of CI centers report fitting unilateral
Cl patients bimodally at least 31% of the
time?

Siburt, H. W_, & Holmes, A. E. (2015). Bimodal Programming: A Survey of Current Clinical Practice. American journal of audiology, 24(2), 243-249.

Shallop, J. K., Arndt, P. L., & Turnacliff, K. A. (1992). Expanded indications for cochlear implantation: Perceptual results in seven adults with residual hearing. Journal of Speech-Language

Pathology and Audiology, 16(2), 141-148.

Huart, S. A., & Sammeth, C. A. (2008). Hearing aids plus cochlear implants: Optimizing the bimodal pediatric fitting. The Hearing Journal, 61(11), 54-56.
U.S. Food and Drug Administration. (2014). Press Announcements > FDA approves firstimplantable hearing device for adults with certain kind of hearing loss. Accessed on 7/10/2016.

http://www.fda.gov/r rewsroom/pressannouncements/ucm389860.htm
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Current Cochlear Implant Candidacy Criteria
Frequency {Hz]

* Adults (18 + years) : =

* Moderate to profound bilateral sensorineural hearing loss

+ Limited amplification benefit: < 50% sentence recognition in
ear to be implanted & < 60% in opposite ear or binaurally

* Children (2-17 years)
»  Severe-to-profound sensorineural hearing loss
» Limited benefit from binaural amplification

»  Multisyllabic Lexical Neighborhood Test (MLNT) or Lexical
Neighborhood Test (LNT) scores < 30%

* Infants (12-24 months)

+  Profound sensorineural hearing loss

Hearing Threshold (dB HL)

» Limited benefit from binaural amplification

» Hybrid (18 + years)
»  Severe/Profound mid-to-high frequency SNHL
*  CNC word recognition score between 10% and 60% aided
» Contra ear’s CNC score criteria are equal to or better than
that of the ear to be implanted, < 80% correct.
* Moderately severe to profound mid-to-high frequency HL in
contra ear.

50 SO0 WO 2000 4000 SO00

Bimodal Fitting Protocol: Current Practice in the US

Bimodal Practice Survey - 2015"

Figure 3. Reported timing of hearing aid reprogramming after cochlear
implantation for bimodal wearers. Cl = cochlear implant

° Bimot?lal flttlng prOtOCOI hl9h|y Time waited to reprogram hearing aid
varianie 50 az
- Bimodal hearing aid fittings occur :;
at varying times post-Cl activation 55 i =
i

*  18% report HA is never reprogrammed
post-Cl activation

S owmo
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|

|

|

|

3

. . Rﬂn:‘zldm 'ﬂ.=p1_u_gr_.q|-ml:rr ‘Wait but DHari”t fisprogram D|I|rr{|_:lf¢:»=
- Bimodal patients often treated by O e e
two separate audiologists' PR e, Y
* Atleast 50% in US survey Taken from: Siburt, H. W., & Holmes, A. E. (2015). Bimodal

Programming: A Survey of Current Clinical Practice. American
Journal of Audiology, 24(2), 243-249.
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Bimodal Fitting Protocol: Current Practice in the US

Figure 6. Percentage of ime real-ear measures are completed with o 239% of bimodal f|tt|ng HA
the hearing aid in the bimodal condition by the reporting centers. R .
- O —— audiologists DID NOT use Real Ear
Real Ear Measures completed Measures to confirm Settings1

*  29% always performed REMs
25

» Over half of all centers surveyed (53%)
performed REM more that 50% of the time
B 51-99% of the time

D1-50% of the time  Variability in prescription fitting
W Never (0] form Ula

« 28% NAL only

* 16% DSL only

*  18% Proprietary only

O Always (100%)

20

Taken from: Siburt, H. W., & Holmes, A. E. (2015). Bimodal
Programming: A Survey of Current Clinical Practice. American Journal

of Audiology, 24(2), 243-249.
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Defining Bimodal Benefit

Bimodal benefit: increase in

Hypothetical Bimodal Performance

patient performance using Cl and 90

HA compared to Cl alone
« {(Cl+HA)-ClAlone}

Benefit
* Measures of Benefit
* Weighing the benefits
Bimodal benefits highlight

importance of binaural stimulation*

GN Making Life Sound Better

Bimodal Performance vs. Bimodal

Speech Recognition

High Bimodal Benefit Low Bimodal Benefit
Cl Benefit mCl + HA Benefit

REEE EX

Bimodal Stimulation Benefits: What does the research say?

q:‘ ® Armstrong 57

Tyler 02
Syms 03
A Ching 04
P ,-‘i. é r;! il Ching sub
i = ] Ching 01
Figure Ib. SENTENCES IN NOISE

« Speech Recognition in Noise5’
* Binaural Redundancy
» Head Diffraction
* Binaural Squelch

* Recent research continues to highlight
benefit in noise

* Fundamental frequency cues may aid in
differentiating voices in noise

Schafer, E. C., Amlani, A. M., Seibold, A., & Shattuck, P. L. (2007). A meta-analytic comparison of binaural benefits between bilateral cochlear implants and bimodal

stimulation. Journal of the American Academy of Audiology, 18(9), 760-776.

Ching, T. Y., Incerti, P., & Hill, M. (2004). Binaural benefits for adults who use hearing aids and cochlear implants in opposite ears. Ear and hearing,25(1), 9-21.

Gifford, R. H., Dorman, M. F., McKarns, S. A., & Spahr, A. J. (2007). Combined electric and contralateral acoustic hearing: word and sentence recognition with bimodal ReSound GN

hearing. Journal of Speech, Language, and Hearing Research, 50(4), 835-843.
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Bimodal stimulation benefits: What does the research say?

+ Sound Localization®

« Bimodal stimulation provides better localization
capabilities compared to Cl alone

* Low frequencies improve perception of inter-aural level
difference (ILD)

» Speech perception in diffuse speaker array improves
with bimodal stimulation over Cl alone®

» Speech Prosody'?

« Improved ability to tell the difference between
questions and statements

Heo, J. H., Lee, J. H., & Lee, W. S. (2013). Bimodal benefits on objective and subjective outcomes for adult cochlear implant users. Korean Journal of Audiology, 17(2), 65-73.
Potts, L. G., Skinner, M. W_, Litovsky, R. A., Strube, M. J., & Kuk, F. (2009). Recognition and localization of speech by adult cochlear implant recipients wearing a digital hearing aid in the

nonimplanted ear (bimodal hearing). Journal of the American Academy of Audiology, 20(6), 353-373. ReSound GN

Straatman, L. V., Rietveld, A. C. M., Beijen, J., Mylanus, E. A. M., & Mens, L. H. M. (2010). Advantage of bimodalfitting in prosody perception for children using a cochlear implant and a hearing

Bimodal stimulation benefits: What does the research say?

- Prevention of auditory deprivation!
« Improved sound quality'213

*  Subjective comparison to Cl alone
« Enhanced music perception’213

*  Bimodal patients report greater music
appreciation compared to either HA or ClI
alone

* Improved melody recognition

1. Gifford, R. H., Driscoll, C. L., Davis, T. J., Fiebig, P., Micco, A., & Dorman, M. F. (2015). A within-subject comparison of bimodal hearing, bilateral cochlear implantation, and
bilateral cochlear implantation with bilateral hearing preservation: High-performing patients. Otology & Neurotology, 36(8), 1331-1337.

12. Sucher, C. M., & Mcdermott, H. J. (2009). Bimodal stimulation: benefits for music perception and sound quality. Cochlear Implants International, 10(S1), 96-99.

13. Wolfe, J. (2015) Cochlear Wireless Accessories for Bimodal Users. Presentation, San Antonio, TX.
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Bimodal Fitting Protocol and Considerations

Bimodal Patient Hearing Aid Considerations

* Aidable hearing loss in contralateral ear

*  Some research shows relationship between residual
hearing aid bimodal performance

- low-frequency PTA (125, 250 & 500 Hz) < 60 dB HL'*
+ Thresholds below 500 Hz < 80 dB HL"

* Not all research shows relationship between residual
hearing and bimodal performance®

+ Variability in Cl, HA performance

* Lower performance in Cl-only allows for greater
possible bimodal benefit'4

* Managing expectations for HA
performance

14. Dorman, M. F., Cook, S., Spahr, A., Zhang, T., Loiselle, L., Schramm, D., ... & Gifford, R. (2015). Factors constraining the benefit to speech understanding of combining information

from low-frequency hearing and a cochlear implant. Hearing research, 322, 107-111.

15. llig, A., Bojanowicz, M., Lesinski-Schiedat, A., Lenarz, T., & Biichner, A. (2014). Evaluation of the bimodal benefit in a large cohort of cochlear implant subjects using a contralateral

hearing aid. Otology & Neurotology, 35(9), €240-e244.
GN Making Life Sound Better
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16.

17.

Optimizing Hearing Aid Programming for Bimodal Patients

1.

Cl map needs to be stable?

»  Typically 3-6 months post-activation

Setting gains to meet prescriptive
targets utilizing Real Ear Measures
- Fit hearing aid for ALL aidable frequencies'®

*  Recommended Targets: NAL-NL2

If HA not optimized, patient may lose
out on some or all bimodal benefit!”

Program the Implant
Streamline Fitting procedure
nd IQ program as default

Balance Loudness.

Present the speech through a loudspeaker
Adjust gain on Hearing Aid

*  23% of bimodal fitting HA audiologists DID NOT
use Real Ear Measures to confirm settings’

Neuman, A. C., & Svirsky, M. A. (2013). The effect of hearing aid bandwidth on speech recognition
performance of listeners using a cochlear implant and contralateral hearing aid (bimodal hearing). Ear

and hearing, 34(5), 553.

Ching, T. Y., Hill, M., Dillion, H., & van Wanrooy, E. (2004). Fitting and evaluating a hearing aid for
recipients of a unilateral cochlear implant: The NAL approach. Hearing Review, 11, 14-23.
GN Making Life Sound Better

e[

1 month of

device use

( Frequency Lowering Program J

Restricted bandwidth Program ]

Realistic expec:

Guidance on p:

Importance of Validation: Benefits of setting to target

Sentence Functional Localization Ching et al 200118
Perception Performance Errors

 BKB
sentences in
quiet and in
noise

+ Significantly
better
percent
correct
using verified
HA settings in
bimodal fitting

18. Ching, T. Y., Psarros, C., Hill, M., Dillon, H., & Incerti, P. (2001). Should children who use cochlear implants wear
GN' hearing aids in the opposite ear?. Ear and hearing, 22(5), 365-380.

* Functional
questionnaire
given to
subjects’
parents

+ Significantly
better
functional
performance
with verified
HA settings in
bimodal fitting

 Localization
tested in 180°
horizontal
arch around
subject

- Significantly
lower error
rate
with verified
HA settings in
bimodal fitting

Compared bimodal
stimulation with current HA
settings to verified settings
in children

Verified to NAL-RP
(subjects wore linear
hearing aids) and loudness
balanced with CI

Compared performance on
sentence perception,
functional performance,
and localization

REEE EX
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Optimizing Hearing Aid Programming for Bimodal Patients

4. Loudness match hearing aid to
CI26

* Research has found most bimodal benefit
when hearing aid loudness equal or just
below CI

5. Add wireless / assistive listening
technology — as needed

6. Speech testing to ensure benefit
7. If Poor Bimodal Performance:

» Frequency Lowering
» Restricted Bandwidth

GN Making Life Sound Better

Program the Implant
Streamline Fitting procedure
L SmartSound IQ program as default
v
Program the Hearing Aid
ection: Select the device most appropriate for
£ NAL2 or Audiograms+, Set noise management to defaults
Verification: Meet target per the fitting algorithm

v

Balance Loudness:
Present the speech through a loudspeaker

Adjust gain on Hearing Aid

C

Wireless Pairing/Streaming

1 month of device use

Speech Perception testing r 1 month of

device use

Poor performance

( Frequency Lowering Program ]

> ( Restricted bandwidth Program )

Counsel
Realistic expectations of Cl and Hearing Aid

Guidance on pairing and streaming

Fite Edit View Instrumentfl| Fitting |§Help
= Target Rul 4 D5L ifo Mod
- Patient Information A ifo Mo

s | MNAL - NL1
wtorelate...
Il;l':ha t 1;251959 R s
1 ate: eset 3
Age: cg v JNAL-NL2
T Read from Database
Experience: First Time Use DSLvs - Adult

DSLv5 - Pediatric

:glv'l Gain Adjustment ¥ Enable Safe Fitting Audiogram+
& Advanced Features Tools y Custom Targe Rules...
Q Physical Properties AutoRED Target Rule Parameters...

Noahlink Wireless v| L

50 [#]65 [#]80 Target Curves: M50 [#]65 [¥]80 Gain Level (3) : |100 r

8 Aventa Guide

W Data Logging

4 Environmental Optimizer
% Tinnitus Sound Generator
FD Acceptance Manager

=, Beeps and Volume Control

- Manage Accessories

B Wireless Accessories [ PLAll-Around
@ Biuetooth Smart Devices B

¢ A it
| P2iRestaurant || P3iMusic || P4:Outdoor ]

Manage Programs Create Comparison Recalculate

StreamersiTV / Micro Mic / Multi Mic Phone Clip: Phene Clip

| PhoneNow:None

Autorelate Copy Paste...

3/31/17

10



L]

Hearing Aid Fitting Algorithm: NAL-RP vs. NAL-NL2

NAL-RP (Revised Profound) provides
gain linearly

« Designed for linear hearing aids

. . A
NAL-NL2 prOVId?S IeS-S gal_n to louder Soft sounds Medium sounds ~ Loud sounds
sounds, preventing distortion from peak
clipping " B wore

* Provides more gain to soft sounds: Compression! %

»  NAL-NL2 is Recommended fitting algorithm § Bl semi-inear

prior research

Both have shown bimodal benefit in \ B Lo

*  Subjects had familiarity with each for given research trials
*  NAL-RP research done when linear HAs still common e (8
Aventa provides both options

*  WDRGC, semi-linear, and linear programming options for
Super Power devices

REEE EX

GN Making Life Sound Better

Aventa Gain Programming Considerations

inear
—

Experience: Experience - Non- l ‘ @ Gain View ) Dutput View Gain Curves: [#150 165 180 Target Cu

Experience matters! Changes

[7 dB
& NAL-NL2 targets & gain

‘ 8 Gain Adjustment | 70

& Advanced Features ol Autorelate: incorporate REMs
§ Physical Properties into environmental programs
50|

8 Aventa Guide

W Data Logging “ - T < Aid what can be aided: Gain
30 ' -0 settings in high frequencies
¥t Environmental Optimizer i S Pl may need to be decreased

% Tinnitus Sound Generator
FO Acceptance Manager L
i, Beeps and Volume Control

based on patient audiogram

o

Expansion an option for

125 250 500 2
‘ : . patients with moderate low-
! Wil AR OrES Pl‘”'e’“’””d | PZRestaurant . P3:Music H P4:0utdoor F'P'oneNAiw:NDne H Stre frequency thresholds
l Autorelate l

6 Bluetooth Smart Devices Manage Progrems  Create Comparison  Recaleulate Copy  Paste.,

REEE EX

GN Making Life Sound Better
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Super Power Product Comparison

! Voo

ReSound ENZO298 ReSound ENZO? 88 ReSound LiNX2 61/62 UP

FOG: 83
Greater Fitting Range

Poor Dexterity

Push Button & Volume
Rocker

Battery Life - 675

GN Making Life Sound Better

FOG: 73

Flexibility in low

FOG: 75

Flexibility in low

frequencies frequencies
Poor Dexterity Cosmetics
Push Button & Volume 61 — Push button
rocker 62 — Volume Rocker
Battery Life (Size 13): LiNX2 61 — 312
> size 312 LiNX2 62 - 13

REEE EX

Jamod Jadng

ReSound Super Power Comparisons

ENZO?2 (98s & 88s) / Linx2 UP receiver

Key Super Power Features:

* Amplification Mode
- WDRC
* Linear

e Semi-Linear

+ Bimodal streaming compatible at all

technology levels

* DAI & loop compatible
« LiNX2 61 does not have Tcoll

* Low Frequency Boost

GN Making Life Sound Better

Pl“‘* d‘PZst( aaaaa it || Paetecail Phon

MPAN‘

‘Ph eNoviNon HSlmamevs.TV/McmM/M\!M Pho

arogePrograms  Create Comparison  Recalouiate  Autorelafe  Copy  Past:

Handies: [ 6 [5]

|Real Ear Measurement ~

Ifcw

REEE EX
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Hearing Aid Programming Considerations: Band-Split Directionality

= | * Directionality options for monaural hearing aid
‘ fitting'®
+ Omni, fixed directional, adaptive directional, SoftSwitching

« Directional options are program dependent

- o
o o/o/o—o\::" . . ) . .
: /oiojz/o——f’w\j * ReSound utilizes Band-Split Directionality
: i o
o e *  Omni directional below the crossover frequency

» Directional above the crossover frequency

* Avoids distortion & need for artificial bass boost; Improves

‘Directional Mix setting

Fore ; — wind noise control; Helps maintain ITDs in low-frequencies
figh = mos Medium =
Very low S onst | s « Crossover frequency is adjustable
directionality Sz 5
Spsaaurecioys I T * May need crossover frequency adjustment
Wt o based on patient performance, expectations
Directional Mix setting | BCE - . . .
7 o » Limited published data on Pros/Cons of adjustment in
bimodal patients
. . 19. Stender, T. (2016) What About the Contralateral Ear? Bimodal Programming Considerations. Bﬁf:}?_”“d SN
GN Making Life Sound Better Hearing Review. 23(4):32.

Additional hearing aid programming considerations
+ Patient’s preferred Cl program settings Features Right side
Directionality: | softswitchin
* Have unique directionality/advanced features : :
Directional Mix: |H|gh
* Feedback control Aunoscope: e
« Occlusion/mostly low frequency hearing remains il [oytatic
DFS Ultra II: =
« Noise Reduction and Scene Classifiers o
Auto DFS: @ Oon (. Off
» Severely hearing-impaired patients can perceive benefit Expansion: [wid
from activating advanced features S o
Low Frequency Boost: |0ﬂ‘
- - - oiseTracker 11 | wironment...
« Limited research on advanced features in — fm—
b. . . 17 WindGuard: |off
imodal patient populations
19. Stender, T. (2016) What About the Contralateral Ear? Bimodal Programming Considerations. ReSound GN
GN Making Life Sound Better Hearing Review. 23(4):32. e e

13
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Bimodal Stimulation and Assistive Listening Devices (ALDs)

GN Making Life Sound Better

Utilization of Assistive Listening Device (ALDs) for Bimodal Patients

+ Bimodal patients still struggle in
difficult listening situations

* ALDs provide bilateral, bimodal direct
audio input that can increase benefit
beyond on ear mics

* Remote microphones
* Improve speech recognition in noise
Improve SNR
* Improve speech understanding at a distance
Phone call streaming

* Improve speech understanding on the phone

No need to find the “Sweet Spot”

REEE EX

GN Making Life Sound Better
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Streaming Map — Multi Mic/TV streamer/Phone Clip to CI/HA

ReSound Remote Phone Clip +
Multi/Micro Mics 7~ connects to ReSound
“~~ Hearing aid ONLY! ,g
Mobile phone

TV Stre‘amer 2

I Physical or

¢ + cable connection
b 2.4 GHz wireless connection
T
)E Bluetooth connection
™ Audio system Computer

ReSound GN

GN Making Life Sound Better

Wireless Pairing & Streaming — Cochlear Nucleus 6 and ReSound =

Maximize your hearing with both &

Mi Cropi hones [T bimadal pairing, first ensure hearing devices are programmed to apposits ears.

I. Turn off ReSound hearing aid and 2. Turn on microphone 3. Locate and press the pairing 4. Turn on ReSound hearing
Cochlear Nucleus 6 Processor Note: Ensure microphone button on back by the clip aid, pause 2 seconds, then
e turn on Nucleus 8 Pracessor

Note: The LED will lash yellow
hile device is in pairing mode ‘,

for 20 seconds.

Bt - = g
\ \" Switch on \

vere: rne Lew will flash bive to
TV Streamers

show pairingwas successful.
| Plug power and audio cables info TV 2 Turn off ReSound hearing 3 Press pairing button 4. Turn on ReSound hearing
Streamer and connect fo audio source aid and Nucleus 6 aid, pause 2 seconds, then

, ]
Smﬂds turn on Nucleus 6 Processor
i —~ q
. ’ “ Note: The LED will flash yellow £ ®
while device is in pairing mode ~
| for 20 seconds. &
X S & @

Note: The LED will flash biue to

r

- )

show pairing was successful
Microphones and TV Streamers
ORTION OPTION OPTION
I. Turn on ReSound 2 Turn on A Nucleus 6 Processor f B CR210 Remote Control 2 B Using CR230
hearing aid then microphone or Strearingfo to:[-s'wessthe e ‘L’oztgrvissdtha Tﬁﬁ;}( Remote Assisfant
utton on your saun utton Audio will s
N”Fﬂs 8 Processor turn on TV one or both pvu(&surzomue / streaming through the ;:Liﬁﬁ:;:?;
L. | re hearing devices | F microphone.
@ p Notarsteaming | OFTION TRTION
k(/*'_ y muste started and A \, 3 B . 3
% » @ stoppedon each Press and hold the push 1 + Using ReSound Unite Remote
Ay, button on your ReSound | Ifyou have a ReSound Unite™ Remote
Hearing Aid for 3 seconds. Contiol {optione], sty press the

streaming button on this Remote Control

ReSound GN

Streaming bution

GN Making Life So

" Welfe,Jace. "Wy Twa Are etearTran One " presnted at ACIA 2014, Nashile, TN

3/31/17
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Wireless Pairing & Streaming — Cochlear”

Nucleus 6 and ReSound =

Maximize your hearing w

Phone Clip - Pairing with Hearing Device

2. Turn on Phane Clip and
remove silver cap

|. Turn off ReSound hearing aid
and Nucleus 6 Processor

‘P~
= ( Ramoveiap‘ i

Switch ou‘

3. Press white pairing button

4. Turn on ReSound hearing

2 [] aid, pause 2 seconds, then
1urn on Nueleus 6 Processor
seconds —
{ po
Nota: The LED will flashyellow " b "
‘while device is in pairing mode P A
Jor 20 secands, o & -
vote: ne Lew wit flash blue to
show pairing was successful

Phone Clip - Pairing with Mobile Phone e et
2. Turn on mobile phone’s

Bluetooth function

Refer to your mabile phone user
‘guide for instructions.

|. Turn on Phone Clip and

remove silver cap pairing button

Switch on‘v
Remove (ap* \

Phane Clip ~ Managing Calls

Incoming calls:

To answer a call, press once.

To decline a call, double-click.

Durlng a calk:

To transfer a call started on your phone 1o the phone
clip, press once

Ta put a callon hold, press.and hold for 2 secands

Tip! Use thevolume
To make a call: controlson the
To redial the last number, double-click #hone Clpto change
To activate voice dialling, press and hold for 2 seconds. tievolume anyour
‘hearing aid.

GN Making Life Soul

3. Press blue Bluefooth

4. 0On your mobile phone search for
niew Bluetooth devices and select

“Hearing Aid Phone” from the list.

theLEDwllturm bl enter 0060 four zeros)

Your Phorie Clip should niow be paired wih
your moblle phone

Note: fyour matile phane askswhich Blustooth
service youwish to enable, select "Headset":

Phone Clip - Streaming Music

Connect the device to the Phone Clip using Blustooth
Start playing music on the device.

You hear the audio streaming from the device

To stop streaming, stop playing music on the device

Cochlear: REEP_U“U

Scochisar Hear o,
47208 Ma1KS a0 egisterad raemAKs are g property ol Coctiear Limitea

© 2016 G Resound A5, All fghtsresarvec
ReSoun 153 trademartof GN RESaund Al

13 JNRRR | [——

" Wafe, e, “Why o Are Betier Tran One” Presentad at ACIA 2014, Nashile, T
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Developing a Hearing System: Incorporating Bimodal Streaming

* Research shows bimodal patients

85 dBA

benefit from bilateral remote
microphone audio input

Bimodal — Mini Mic Off vs. On

« 1ststudies used FM'"7
» Proprietary connections proven effective
+ Benefits from Remote Microphones
in noise'?

» Bimodal streaming testing sentence
recognition in noise

* AzBio sentence test

» Significant improvements in sentence
recognition in noise using remote microphone

100 Mini Mic improvement in noise exceeds 60% with bimodal

0 M ' 65 dBA

W Bimodal

% Correct

O Bimodal+Mini Mic

20
10 ]JW
|
Quiet 55 60 65 70 75
Sentence Recognition with Nucleus 6 & Resound Linx — Mini Mic Off vs. On

20. Schafer, E. C., & Thibodeau, L. M. (2006). Speech recognition in noise in children with cochlear
implants while listening in bilateral, bimodal, and FM-system arrangements. American Journal of
Audiology, 15(2), 114-126.

Wolfe, J. Cochlear Wireless Accessories for Bimodal Users.
Presentation, San Antonio, TX, 2015

ReSound GN

3/31/17
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ReSound Multi Mic / Cochlear Mini Mic 2+ Advantages

2.4 GHz Streaming benefits
* No intermediary device

* True bimodal streaming

* Robust & reliable connection

» Long range of transmission

* Flexible volume and mic balance
controls

* Backwards compatible for
previous ReSound 2.4 GHz
devices

Multi Mic Features
» Directional mic
*  Omni/table mic mode
* Line-in
* DAI compatible
« Streams DAI bimodally
e Built-in Telecoil
*  Wireless range >80 feet
. (clear line of sight)
* Drop Detection

* Preliminary data suggests that bimodal
streaming via the Multi Mic/Mini Mic 2+

provides improved SNR benefit over
previous Mini Mic data particularly at
lower SNR ratios

GN Making Life Sound Better

REEE EX

Bimodal Streaming Benefits on the Telephone

+ Study designed to test bimodal phone
calls over open air vs through bimodal
phone streaming accessory?'

» Tested in quiet and in noise

* Benefits from bimodal phone call
streaming

» Significant benefit in word recognition when
using Phone Clip + for Bimodal streaming over
Bimodal acoustic option

* Non-proprietary bimodal streaming
options

*  FM, T-coil programs & Tcoil/loop streamers

21. Wolfe, J., Morais, M., & Schafer, E. (2016) Speech Recognition of Bimodal Cochlear Implant
Recipients Using a Wireless Audio Streaming Accessory for the Telephone. Otology &
Neurology. 37:€20-e25.

Word recognition on the Phone with &
without Phone Clip+ Phone streamer

= Bimnodal

SEH
m Bimodalt Phone
Clip+

Word Recognition (% correct)

Quiet Noise
Listening Condition

FIG. 4. Average word recognition in the quiet and noise con-
ditions over the mobile telephone.

From: Wolfe, J., Morais, M., & Schafer, E. (2016). Speech Recognition
of Bimodal Cochlear Implant Recipients Using a Wireless Audio
Streaming Accessory for the Telephone. Otology & Neurotology, 37(2),
e20-e25.

REEE EX
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* Microphone Balance

* Mic balance to achieve 2:1 ratio of mic to HA Fe::wzonsmnts:

* Phone Accessory e
* Mic balance to achieve 2:1 ratio of mic to HA j::::m

* Directionality T
* Hearing aid microphones will be in Omni SIS

Low Frequency Boost:

Streamer BassBoost

NoiseTracker I1:

Gain Settings 1 i Tv:

* Independent of other HA programs HI Mic / Micro-Multi Mic:

» Phone & remote mic streaming are separate programs
» Autorelate to All-Around (after REM)

GN Making Life Sound Better

Bimodal ALD programming considerations

[syllabic

[ mitd

@ on [ Off
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Further Considerations

Apps and the future of bimodal stimulation
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ReSound Apps for Added Control

‘ .‘ Gc

All-Around

F 3

Program selection screen

GN Making Life Sound Better

+ Bimodal Fittings require Phone Clip +

+ Still compatible with Smart App for
ReSound Linx2 & ENZO2 devices

* Requires Apple iPhone 5 and beyond or
Samsung Galaxy S4, Note 4 and beyond

« Bass/Treble controls, Geotag, Find My
Hearing Aid functions

* ReSound Control App will work with
all other smartphones

« Control volume, change program, change
HA/streaming volume independently

REEE EX

Bimodal AR Perceptual Training: iAngel App

* App based version of Angel
Sounds — based on CAST

Several Module choices based on
patient skill level & focus area

e Various different modules:

« Consonants, vowels, environmental
sounds, food names, animal names

* Choose level of difficulty, number
of trials, number of choices

» Change the listening condition: quiet,
phone or café

» Change speaking rate

GN Making Life Sound Better

Cnr’r,‘ef =z 10:06 PM . -
i 4 Training Sessions P i
1 1
{ {
Zed | Ped |
{ {
) s ] @
! l
! !
Cﬁl}iar b 9:59 PM - -
T Training Settings g 8.
> ‘af.' ' Module Selection Level of Difficulty Trials Per Session
W Bl BETHE o R e e gsenm oen
= i SR W | o | | -
Medial Vowels L1: Maximal Contrast Number of Choice
Finial Consonants. L2: Medium Contrast : R e
Environment Sound* L3: Minimal Contrast Listening Conditions
Food Name* Repeats If Incarrect -;C'nuf?" Phone| | Cafe
Animal Name* o 1 | Speaking Rate

a

Enable Praview | Siower| flormal | Faster
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Advancements in Video Chat Apps

* Video Chat apps (FaceTime) studies showing growing role
for wireless technology in speech perception

- Jespersen & Kirkwood?3tested bilateral, severely hearing- *
impaired HA users speech perception during phone calls in '. - 0]
audio & audiovisual conditions

100%

» Results showed significantly
80%

higher performance in
audiovisual conditions

60%

48%

* Even higher when bilaterally

streamed (vs unilateral) 40%

Mean Percent
Correct

* Needs investigation in bimodal

population — may lead to 20%

increased phone benefit 0%
Audio Audiovisual
23. Jespersen, C. T., & Kirkwood, B. Speech Intelligibility Benefits of Jespersen, C., & Kirkwood, B. 2015. Speech Intelligibility Benefits of
FaceTime: Advantages for Everybody Published on August 18, 2016. FaceTime. Hearing Review. 21(2):28.

Conclusions and Future Considerations

+ Bimodal stimulation has significant patient benefits
* Hearing aid must be fit correctly to ensure bimodal benefit!

+ Bimodal wireless streaming has proven benefits in difficult listening
situations

* If no bimodal benefit perceived, consider second implant

* Future research is needed to further investigate:
» HAfitting strategies beyond NAL-NL2
« Benefits of advanced sound processing & ear-to-ear communication between Cl and HA
» Further research into the role of residual hearing in bimodal performance

REEE EX

GN Making Life Sound Better
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Thank You!
nwright@gnresound.com
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