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Abstract

Adults with moderate sloping-to-profound hearing loss may be candidates for or users of a cochlear implant. Increasingly,
cochlear implant users use a hearing aid on the opposite ear. This paper reviews the benefits of this bimodal fitting strategy,
and how the unique collaboration between Cochlear and ReSound – the Smart Hearing Alliance – makes it easy to provide
a smart bimodal solution.

What is bimodal hearing – and why
are we seeing it more today?

Benefits of
bimodal hearing

A cochlear implant is an implantable hearing treatment
for people who do not hear well enough only using hearing aids. When cochlear implants were first introduced in
the 1980s, they were only intended for individuals with
profound hearing loss who did not receive any benefit
from hearing aids1. Over time, as improvements in technology and user outcomes were observed, candidacy criteria changed. Thus people with more residual hearing
are now considered as a candidate for a cochlear implant.
Today, adults with moderate sloping-to-profound hearing
loss can be evaluated for a cochlear implant2.

Two ears are (typically) better than one, that includes
cochlear implant users. Researched evidence supporting
bimodal stimulation includes improvements in many aspects of auditory performance and daily functioning over
using a cochlear implant alone. Some individuals may not
receive sufficient benefit from bimodal hearing. Bilateral
cochlear implants could be an appropriate option in these
cases3,4.

As candidacy criteria for cochlear implants has evolved,
cochlear implant users with residual hearing may be able
to achieve further benefits from continuing to wear a
hearing aid in the non-implanted ear. This approach to
amplification provides electrical (cochlear implant) and
acoustic (hearing aid) stimulation to each ear separately
and is referred to as bimodal hearing. A range of cochlear
implant users can be fitted bimodally.
One question that emerged as bimodal fittings became
more common was: will patients using a hearing aid in the
contralateral ear receive additional benefits over using
their cochlear implant alone? Evidence strongly suggests
they can. The purpose of this white paper is to summarize
the evidence for bimodal hearing and to introduce the ReSound Enzo Q hearing aid.

For adults who wear unilateral cochlear implants, however, bimodal stimulation is recommended5,6. Bimodal
hearing is also a cost-effective management of cochlear
implant patients from a public health perspective7.
Speech understanding
Speech understanding typically improves with the addition of the hearing aid when compared to using a cochlear
implant alone in both quiet5 and noisy environments6,8. In
one study, unilateral cochlear implant users obtained a
14% average improvement in word recognition in a quiet
environment with the addition of a hearing aid on the nonimplanted ear5. In noisey environments, similar improvements have been measured in studies of adult bimodal
users, likely due to the combined effects of binaural hearing advantages and the addition of low-frequency acoustic information6,8,9. Both listeners who were experienced
with bimodal hearing and those relatively new to using
a hearing aid with their cochlear implant show improved
speech understanding in noise6.

Sound localization
While sound localization can be challenging for bimodal
listeners because of the difference in signals (electric vs.
acoustic)5, studies show that bimodal hearing can offer
significantly improved sound localization compared with
using a hearing aid or cochlear implant alone5.6. Bimodal
users are better able to detect the direction of speech or
pink noise compared to using a cochlear implant alone5,6
and improvements in localizing speech from an array of
loudspeakers in Ching et al. were associated with better
speech perception6.
Bimodal benefits in everyday environments
Bimodal users report real-world improvements in speech
perception compared to using a cochlear implant alone6,9.
They also report a preference for bimodal stimulation
when listening in quiet or noisy environments, for environmental awareness and when listening to music6,9.
Bimodal listeners can experience several benefits, such as
easier listening in noise, better localization of a speaker in
a crowd, a more natural hearing experience, and finding
music to be more pleasurable6,9. Listeners who showed
bigger improvements in speech understanding and localization tasks with bimodal hearing also tended to report
greater satisfaction with sound quality and spatial perception in their everyday life5. Bimodal users report other
benefits related to real-life functioning and quality of life,
such as feeling more confident and greater ease of listening6,9.

tralateral ear and no significant improvement in speech
understanding with the addition of the hearing aid, as
compared to more successful bimodal users9. In another
study, cochlear implant users reported discontinuation of
their contralateral hearing aid due to poorer sound quality and no perceived additional benefits11. When both
ears are better able to work together – specifically when
speech recognition is symmetrical between the ears – a
greater likelihood of bimodal success is observed12. Note
that a relationship between residual hearing thresholds,
speech recognition abilities and bimodal benefit or preference is not observed in all studies6,9. This variability across
cochlear implant users means predicting bimodal benefit
is not straightforward.
One way to increase the likelihood for success from bimodal hearing is for the hearing care professional (HCP)
to ensure an optimal fitting of the contralateral hearing
aid and to balance perception of sound between the ears.
Unfortunately, there is a lack of consistent bimodal fitting guidelines for HCPs to reference. Best practices for
bimodal fittings continue to be investigated. This means
that HCPs may not feel entirely confident in how to approach a bimodal fit, especially considering the variation
in cochlear implant patients. HCPs who work with cochlear implant patients tend to specialize in cochlear implants
and may not have much hearing aid fitting experience. Bimodal patients may end up seeing two different HCPs for
the fitting of their devices9,10.

Maximizing bimodal
hearing benefits

ReSound ENZO Q perfectly
complements Cochlear™ implants

While many patients fitted bimodally can expect to see
at least some benefits from bimodal hearing compared
to using a cochlear implant alone, the amount of benefit
will vary from person to person. A period of adjusting
to the new sound sensations will likely be needed in the
early stages of bimodal stimulation. Adults who continue
wearing their hearing aid for at least three months after
receiving a cochlear implant are more likely to become
successful bimodal users9. However, consistent fitting of a
contralateral hearing aid following implantation does not
occur for all unilateral cochlear implant users. In 2015, a
study of US-based cochlear implant clinics reported just
over 40% of adult unilateral cochlear implant users were
also using a hearing aid on the opposite ear10. Of those
patients using a hearing aid, less than 20% used their
hearing aid within two months of receiving the cochlear
implant, and close to 20% never had their hearing aid reprogrammed for the opposite ear at all10.

The synergies of the Smart Hearing Alliance, a unique
collaboration between Cochlear and ReSound, make bimodal fitting with a cochlear implant and a hearing aid an
appealing solution for both patients and HCPs. Patients
benefit from bimodal, as well as bilateral wireless streaming capabilities and smartphone apps that improve
convenience and user experience. HCPs benefit from a
streamlined fitting process that provides guidance on fitting patients bimodally and reduces time and effort needed to fit two separate devices. The current product offerings from both companies – Cochlear Nucleus 7 Sound
Processor and ReSound ENZO Q - offers all the benefits of
the Smart Hearing Alliance.

It appears that people who receive less benefits from
hearing aid amplification may also see less overall bimodal benefit5. In one study of bimodal users, 15% discontinued use of their hearing aid after attempting bimodal listening for at least three months post-implantation9. The
participants who discontinued hearing aid use tended to
have poorer mid-to high-frequency hearing in the con-

Benefits of the Smart Hearing Alliance
Cochlear and ReSound have created a bimodal fitting
flow13 for a step-by-step fitting that supports best outcomes. The hearing aid fitting flow maximizes the audible
bandwidth14 and helps ensure loudness balance between
the two devices. For fitting the hearing aid, the HCP can
select from peer-reviewed fitting rationales as well as
the proprietary Audiogram+. Both a validated prescriptive rule and a manufacturer proprietary fitting rule have
been shown to provide a good starting point for a bimodal
fitting15. Currently, Cochlear recommends setting up two
listening programs in both the cochlear implant and the

hearing aid13. Additional programs or adjustments can be
made based on individual patient needs. The bimodal fitting flow aligns the acoustic indicators in the hearing aid
with those in the cochlear implant. The fitting software
also instructs the HCP on settings that enable direct wireless streaming and ensure wireless accessories are set up
optimally.
The Smart Hearing Alliance provides unique connectivity solutions that work with both the hearing aid and the
cochlear implant. ReSound and Cochlear share wireless
technology, so your patients can stream directly to their
Cochlear™ Nucleus 7 implant and hearing aid simultaneously from a compatible iOS or Android™ device, or from
a range of wireless accessories*. There is no intermediary
device required for either the Cochlear Nucleus 7 Sound
Processor or ReSound ENZO Q to connect and stream in
unison.
The user can access smartphone apps for real-time adjustments or program changes to optimize listening for
specific environments. Independent studies strongly support the benefit of using wireless accessories bimodally.
The ability to understand speech when using a mobile
phone has also been shown to improve with use of wireless streaming from a Phone Clip** device to both the
cochlear implant and hearing aid, with 25% and 23%
word recognition improvement noted in quiet and noisy
environments, respectively16. A separate study of bimodal speech recognition in noise using a Mini Mic*** device
demonstrated an average 6.3 dB improvement in signal
to noise ratio compared to performance without the Mini
Mic17. This large improvement in SNR could mean the difference between understanding and not understanding
speech in a noisy environment.
Introducing the ReSound ENZO Q
The ReSound ENZO Q super power behind-the-ear hearing aid (BTE) offers an upgraded chip and additional features for optimizing patient outcomes18. First, ReSound
ENZO Q has an IP rating of 68 that indicates high resistance to moisture and supports long-term durability. The
super power ENZO Q (98 model) offers the same 145 dB

* For compatibility information and devices visit cochlear.com/compatibility
or resound.com/compatibility
** ReSound Phone Clip+ or Cochlear Phone Clip
*** ReSound Micro / Multi Mic or Cochlear Mini Microphone 2/2+

SPL peak maximum gain as its predecessor with the addition of an increased input dynamic range of up to 113
dB. This means louder sounds are less degraded as they
are detected by the hearing aid microphone, which may
be especially beneficial for users with more severe-toprofound hearing loss. The addition of impulse noise reduction allows for greater control over comfort for loud
sounds. HCPs can adjust the noise reduction settings for
fast, very loud environmental sounds without increasing
NoiseTracker II settings. This is especially important for
users with severe-to-profound hearing loss, as increasing
digital noise reduction can have negative effects on audibility of speech and other wanted sounds.
ReSound ENZO Q includes live synchronous support from
the HCP with the use of ReSound Assist Live. This allows
the user to communicate directly with their HCP during
a remote fine tuning session via a video chat through
the ReSound Smart 3D™ app. Texting in the app during
the video call is available in case the user is in a situation
where they are unable to hear their HCP well enough to
communicate their needs. Remote fine-tuning requests
can still be made via the asynchronous ReSound Assist
feature if real-time support from the HCP is not necessary.

Summary
There are many potential benefits to bimodal hearing
for unilateral cochlear implant users, including better
speech understanding in quiet and in noisy environments,
better sound localization and improvements in daily life
in terms of sound quality and perception of sound. The
Smart Hearing Alliance aims to maximize the benefits of
bimodal hearing by coordinating wireless streaming for
both hearing devices and streamlining the bimodal fitting
process. Patients using both a Cochlear Nucleus 7 Sound
Processor and a ReSound ENZO Q hearing aid can benefit
from the newest technology and all that the Smart Hearing Alliance has to offer.

References
1. Fielden C. Assessment of adult patients. In: Cooper HR,
Craddock LC. Cochlear Implants: A practical guide. 2nd ed.
London: Whurr Publishers; 2006. p. 80-105.
2. Cochlear. Cochlear Implant Candidacy. [Internet]. [cited
2019 Dec 10]. Available from http://www.cochlear.com/
wps/wcm/connect/us/for-professionals/products/cochlearimplants/candidacy
3. Blamey PJ, Maat B, Baskent D, Mawman D, Burke E, Dillier
N, Beynon A, Kleine-Punte A, Govaerts PJ, Skarzynski PH,
Huber AM. A retrospective multicenter study comparing
speech perception outcomes for bilateral implantation and
bimodal rehabilitation. Ear and Hearing. 2015;36(4):408-16.
4. Schafer EC, Amlani AM, Paiva D, Nozari L, Verret S. A
meta-analysis to compare speech recognition in noise
with bilateral cochlear implants and bimodal stimulation.
International Journal of Audiology. 2011;50(12):871-80.
5. Potts LG, Skinner MW, Litovsky RA, Strube MJ, Kuk F.
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. 2009;20(6):353-73.
6. Ching TY, Incerti P, Hill M. Binaural benefits for adults who
use hearing aids and cochlear implants in opposite ears. Ear
and Hearing. 2004;25(1):9-21.
7. Theriou C, Fielden CA, Kitterick PT. The cost-effectiveness
of bimodal stimulation compared to unilateral and bilateral
cochlear implant use in adults with bilateral severe to
profound deafness. Ear and Hearing. 2019;40(6):1425-36.
8. Ching TY, Van Wanrooy E, Dillon H. Binaural-bimodal fitting
or bilateral implantation for managing severe to profound
deafness: A review. Trends in Amplification. 2007;11(3):16192.
9. Neuman AC, Waltzman SB, Shapiro WH, Neukam JD,
Zeman AM, Svirsky MA. Self-reported usage, functional
benefit, and audiologic characteristics of cochlear implant
patients who use a contralateral hearing aid. Trends in
Hearing. 2017;21:1-14.

10. Siburt HW, Holmes AE. Bimodal programming: A survey
of current clinical practice. American Journal of Audiology.
2015;24(2):243-9.
11. Fitzpatrick EM, Leblanc S. Exploring the factors influencing
discontinued hearing aid use in patients with unilateral
cochlear implants. Trends in Amplification. 2010;14(4):199210.
12. Yoon YS, Shin YR, Gho JS, Fu QJ. Bimodal benefit depends
on the performance difference between a cochlear
implant and a hearing aid. Cochlear Implants International.
2015;16(3):159-67.
13. Cochlear. Bimodal fitting flow for the Nucleus 7 Sound
Processor and ReSound LiNX 3D hearing aids. [Internet].
Cochlear; 2017. [cited 2020 Jan 13]. Available from
https://www.cochlear.com/4f5723f9-05ac-49cd-962eb82473ba29e8/FUN2869_Bimodal+Fitting+Flow+N7.
pdf?MOD=AJPERES&amp;CONVERT_
TO=url&amp;CACHEID=ROOTWORKSPACE-4f5723f905ac-49cd-962e-b82473ba29e8-lX07dqN
14. Neuman AC, Zeman A, Neukam J, Wang B, Svirsky MA. The
effect of hearing aid bandwidth and configuration of hearing
loss on bimodal speech recognition in cochlear implant
users. Ear and Hearing. 2019;40(3):621-35.
15. Vroegop JL, Dingemanse JG, van der Schroeff MP,
Goedegebure A. Comparing the effect of different hearing
aid fitting methods in bimodal cochlear implant users.
American Journal of Audiology. 2018;28(1):1-10.
16. Wolfe J, Morais M, Schafer E. Speech recognition of bimodal
cochlear implant recipients using a wireless audio streaming
accessory for the telephone. Otology & Neurotology.
2016;37(2):20-5.
17. Vroegop JL, Dingemanse JG, Homans NC, Goedegebure
A. Evaluation of a wireless remote microphone in bimodal
cochlear implant recipients. International Journal of
Audiology. 2017;56(9):643-9.
18. Groth J. ReSound ENZO Q brings more than power to
people with severe-to-profound hearing loss. 2019. ReSound
white paper.

Cochlear and ReSound collaborate in the Smart Hearing Alliance
to develop the world’s smartest bimodal hearing solutions.
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