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Getting the best outcomes for your patients.

“Two ears are better than one” seems like an obvious statement. And for decades, 
treating people with bilateral hearing loss with two hearing aids has been the 
standard of care. The benefits are well established and providing just one hearing 
aid seems counterintuitive to most.

But what about bone conduction? Do people with bilateral conductive and mixed 
hearing loss not also benefit from bilateral stimulation? Available clinical evidence 
suggests that a two ear approach leads to:

• Better audibility through a binaural summation effect1-3

• Improved hearing in noise1-3

• Enhanced ability to localize sound4-6

• Increased quality of life7, 8

The intention of this summary is to help clinicians make the best evidence-based 
treatment decisions for their patients.

“Bilateral cochlear implants are no 
longer a big deal. I think the same 
will happen with bone conduction.”
Surgeon, US / Extract from Cochlear  
bilateral market survey, 2018
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Binaural hearing.
Hearing sounds from all around is important in providing a complete soundscape. It is 
beneficial in all situations, including discussions and meetings at work, in school and 
at home. A bilateral fitting provides a summation effect leading to improved dynamic 
range and better hearing in quiet.1, 2 Additionally, in patients with symmetrical bone 
conduction thresholds, it has been proven to result in binaural processing in both adults 
and children leading to improved hearing in noise.1, 3, 6, 8

Up to

3.1 dB
improved SNR when going from a 
unilateral to bilateral fitting­2

5.4 dB
summation e�ect when 
going from a unilateral to 
a bilateral fitting­2  

Scientific highlights 

Binaural hearing ability with bilateral bone conduction 
stimulation in subjects with normal hearing: implications  
for bone conduction aids.1

Study: 
Comparison of binaural benefits between air conduction (AC) and 
bone conduction (BC) stimulation in 27 normal hearing subjects.  

Outcome: 
In all tests used, results with bilateral BC illustrated an ability to 
extract binaural cues. The level of benefit was overall better with  
AC stimulation, however, binaural hearing is present in patients  
using bilateral bone conduction.

Conclusion: 
According to the current study there is a clear and significant  
binaural benefit with bilateral BC stimulation. 

Binaural processing is 
present when stimulation 
is bilaterally applied by 
bone conduction.1

Up to
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Improvement in hearing sensitivity with bilateral fitting 
relative to unilateral fitting. 

The radial lines between the solid and dashed lines indicate the improvement 

due to the use of bilateral fitting. 

Bilateral fitting

Unilateral fitting  (left side) 

Bilateral [bone conduction implants] for  
bilateral permanent conductive hearing loss:  
a systematic review.2

Study:
Systematic review of 11 published studies with a total of 
168 subjects included, 146 of whom had bilateral fitting. 

Outcome: 
Improved hearing sensitivity in quiet, improved speech 
perception in quiet, improved speech perception 
in noise in most listening conditions, improved 
localization/lateralization, improvement in patient 
perception of quality of life and sound quality. Some 
patients experienced a deterioration of understanding 
speech in noise with bilateral [bone conduction] due 
to loss of the head-shadow advantage for noise to the 
shadow ear.

Conclusion: 
Based on the evidence reviewed in this study, the authors 
would recommend considering bilateral fitting to all 
patients with a reasonable symmetrical bilateral hearing 
loss otherwise indicated for a bone conduction solution.

Bilateral fitting of [bone conduction implants  
and unilateral fitting of SSD patients]:  
acoustical aspects.3

Study:
Technical evaluation of benefits in a bilateral bone 
conduction fitting by acoustical measurements. The 
technical findings were validated against published clinical 
results. A similar protocol was also applied for evaluating 
the benefits of a unilateral fitting of SSD patients. 

Outcome: 
Provided the patient has a symmetrical cochlear 
sensitivity both clinical measurements reported in the 
literature, and the technical acoustic analysis performed 
in this study, show that the patient benefits from 
bilateral fitting.

Conclusion: 
Bilateral fitting will provide greater stimulation level, 
better directional hearing and space perception and 
overall better speech perception in noise.

Study N
Mean Improvement 
in SRT with Bilateral 
vs Unilateral fitting

Bosman et al4 25 4.0 dB (P<.001)

Hamann et al10 23 4.0 dB

Priwin et al18 12 5.4 dB (P=.001)

Difference in speech reception threshold in quiet 

Abbreviations: SRT, speech reception threshold; dB, decibels.

NOTE: Additional references on bilateral hearing with bone conduction11-34
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Localization. 
One of the highest-ranking needs among people with hearing loss, and people with 
monaural aiding, is to localize sound.35 Several studies demonstrate clear benefits  
in terms of localization when comparing a unilateral bone conduction fitting  
to a bilateral fitting.4-6 

Bilateral patients are able 
to localize sound at 2 kHz 

9 10out 
of

times, while unilateral patients 
are close to chance level.4

Scientific highlights 

Audiometric evaluation of bilaterally fitted  
[bone conduction implants].4

Study: 
Retrospective evaluation of 25 patients with bilateral fittings and at 
least three months experience using the Baha System. Measurements 
on localization of sounds were made according to three criteria: 
correct answers only, responses correct within 30° and lateralization. 

Outcome: 
Results revealed that in a unilateral fitting most sounds were 
identified as coming from the fitted side and the score did not exceed 
chance level. Significant improvements were found with bilateral 
fittings over unilateral fittings, both for 500 Hz and 2 kHz stimuli.

Conclusion: 
With bilateral fitting the percentage of correct localization increased 
significantly and patients could localize the sound source within 30° 
in 90% of the attempts showing a great improvement.
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Conductive hearing loss and bone conduction  
devices: Restored binaural hearing?5

Study: 
Chapter on bilateral fitting in Karger book on implantable 
bone conduction [implants]. Three studies from the Radboud 
University Medical Centre on patients with bilateral, acquired 
unilateral and congenital unilateral conductive hearing were 
used as reference.

Outcome: 
Results revealed that patients with bilateral conductive 
hearing loss had the biggest benefit with a 40° 
improvement in localization accuracy, going from chance 
level to being able to localize sounds within 25°. Patients 
with acquired unilateral hearing loss increased their 
localization accuracy by 34° and those with congenital 
unilateral hearing loss by 4° (all measured at 500 Hz).

Conclusion: 
Patients with bilateral conductive hearing loss have a larger 
audiological benefit going from a unilateral to a bilateral 
fitting than patients with a unilateral hearing loss. Both 
summation and localization accuracy are greatly improved.

Bilateral bone conduction devices (BCD):  
Improved hearing ability in children with bilateral 
conductive hearing loss.6

Study:
Retrospective evaluation of 10 children using the Minimal 
Audible Angle test (MAA). Two loudspeakers were positioned 
with varying distance between them 1 meter in front of the 
subject resulting in 6 different angles between speakers.

Outcome: 
The average angle where subjects could identify sounds 
correctly in a unilateral fitting was 68° and in a bilateral fitting 
13° demonstrating a significant improvement in localization.

Conclusion: 
The present results in children with bilateral severe 
conductive hearing loss demonstrate a clear beneficial effect 
of bilateral BCD implantation, even while both cochleae 
are poorly acoustically separated due to cross-stimulation. 
Bilateral fitting improved performance in all 10 children.

Minimal audible angle

Subject 
number Bilateral BCDs Unilateral 

BCD Right
Unilateral 
BCD Left

1 10° 15° 90°

2 10° 90° NA

3 10° 30° 30°

4 10° 30° 60°

5 30° 15° 90°

6 30° 90° 90°

7 5° 90° 90°

8 5° 30° 90°

9 10° 90° 90°

10 5° 90° 90°

*p < 0.025, two-sided t test. NB = Narrow-band noise.

Spatial resolution, results of the MAA test

An MAA score 90° corresponds with the inability to correctly localize left and 
right stimuli. A better score corresponds with lower degrees, with 5° being best 
possible score. BCD, bone conduction device; MAA, minimum audible angle; NA, 
not available.

500 Hz NB 3,000 Hz NB

Group Unilateral Bilateral Unilateral Bilateral

Bilateral 
HL

66 (14) 26 (8)* 56 (13) 25 (8)*

Mean absolute error (SD) in degrees 
in the different groups

NOTE: Additional references on bilateral hearing with bone conduction11-34



8

Patient satisfaction.
Studies examining patient satisfaction in bilateral bone conduction fittings show a patient 
satisfaction score that is significantly higher than many other otological interventions.7,8 
Interestingly, patients graded their second Baha System as more successful than the first 
in a study on 11 patients with sequential bilateral fittings.7

Scientific highlights

Bilateral bone [conduction implant]: impact 
on quality of life measured with the Glasgow 
Benefit Inventory.7

Study: 
Retrospective postal survey using the Glasgow 
Benefit Inventory (GBI) on 93 adult patients with  
a response rate of 76%. 

Outcome: 
Overall the benefit score for bilateral fitting was 
+38 which is higher than what studies on unilateral 
fittings  have reported. Positive QoL scores were 
reported across all domains and 92% of patients 
reported improvements. 

Conclusion: 
In short, if one meets the criteria for bilateral 
implantation, one Baha [System] is good, but 
bilateral Baha [Systems] are probably better.

Bilateral BC Unilateral BC

Overall GBI 
score

+38  
(33–44)

+31 
(22–41)

+33 
(25–42)

+32 
(10–55)

Number in 
study 93 60 94 59

Total 
response 71 51 69 41

Response 
rate 76% 85% 73% 69%

Ho et al.7
Arunachalam 
et al.31

McLarnon et 
al.32

Gillett et 
al.33

Benefits scores of bilateral versus unilateral 
bone conduction implants 

The GBI score for Gillett et al was calculated from the box and whisker 
plot in their article. Values in parentheses are 95% confidence interval.

9 10out
of

patients report 
increased quality of life 
when fitted bilaterally­7
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Bilateral [bone conduction implant]  
application in children: The Nijmegen  
experience from 1996 to 2008.8

Study: 
Retrospective study on 27 children fitted between 
June 1996 and October 2008. Patient satisfaction 
was followed up using the Glasgow Children 
Benefit Inventory (GCBI) and the Speech, Spatial 
and Qualities of Hearing scale (SSQ). 

Outcome: 
The GCBI showed a subjective benefit of +38. 
Interestingly, the SSQ showed a trend toward 
better spatial hearing with decreasing age at 
bilateral fitting. 

Conclusion: 
The study revealed a clear trend towards 
bilateral fitting at an earlier age towards the 
end of the follow-up period. At the end of the 
follow-up period the surgeries were performed 
simultaneously as the benefit of bilateral fitting 
became more obvious.

This study showed clinical 
evidence that early bilateral fitting 
is appreciated in children.8

NOTE: Additional references on bilateral hearing with bone conduction11-34



Josh’s story.
At the age of six, Josh was diagnosed with congenital cholesteatoma. 
He received his first set of hearing aids, but they did not work well for 
him. Later, his doctors found there was a risk of repeat infections if he 
wore hearing aids, so at the age of nine he was implanted with his first 
Baha System. Two years later Josh received his second Baha System. 
This is his story told by his mom.

Tell us, how did hearing loss affect Josh’s life?
I noticed him struggling to interact with other people 
in school, in classes. He couldn’t hear that well, so he 
wouldn’t pay attention, or he would hear something in 
the back of the room and he was just really distracted. He 
wasn’t doing well in school. Some things he couldn’t do 
that other kids could do – like wear headphones. It was 
hard to see, something just pulled him back from things.

How did Josh experience his first Baha System?
The first year with his first Baha [System], he just showed 
so much improvement with his social life. He’s always been 
very social, but just interacting with kids was a lot better. 
School was a lot better. He was able to hear the teacher. 
[He] just learned a lot better with that. He’s able to listen 
to music, which was his number one thing. He’s loved 
music, and he was finally able to listen to [his own] music. 
... Just interacting and communicating became so much 
better for him.

10



So, what made you consider  
a second Baha System? 
I would say after the first one, it was still uneven. 
And even though he loved it and it helped a lot, it 
was just offset because it was only one. So since 
Joshua has hearing loss in both ears, a few months 
after he got his first Baha [System], the audiologist 
said he qualified for a second one. Getting a 
second Baha [System] meant that he was able  
to hear on both sides. I just wanted to give him  
the best opportunity to hear whatever he could.

What was the change like when  
getting the second Baha System?
After getting the second Baha [System], he heard 
a lot better because it was just balanced out. He 
didn’t have one ear that heard better, he had both. 
So, it helped him out with communicating, with 
talking on the phone, listening to music. He was 
able to hear all around versus just on one side of 
the classroom. I would have to make sure I was 
talking to one side of him, now [he hears on] both. 

“When he got the second Baha System, it was incredible.  
It wasn’t just one ear that he heard better out of, it was both 
that were just leveled out perfectly for him.”

And school?
I think he started doing better in school because 
he was able to hear the teacher a lot better. And 
he became more confident in raising his hand, 
asking questions. Because before, when he didn’t 
have any Baha [Systems], or any hearing aids, he 
would be scared to ask questions, because he’s 
like, ‘Maybe the teacher went over that already 
but I didn’t hear it.’ And he didn’t want to be that 
kid in the class, who didn’t hear it. 

What would you say to someone that’s in  
the situation you were in some years ago?
The benefit just definitely outweighs the fears. 
It’s a whole new world that they just walk into 
once they get the Baha [Systems]. He’s able to do 
so much, anything that a regular kid can do and 
can hear. It improves [his] confidence. And he’s 
able to communicate a lot better... He’s able to 
interact with kids his age better. And with school, 
and there’s a lot of different [improvements] that  
you’ll see.

11
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As the global leader in implantable hearing solutions, Cochlear is dedicated to bringing the gift of sound to people  
with moderate to profound hearing loss. We have helped over 450,000 people of all ages live full and active lives  
by reconnecting them with family, friends and community.

We aim to give our recipients the best lifelong hearing experience and access to innovative future technologies.  
For our professional partners, we offer the industry’s largest clinical, research and support networks.

That’s why more people choose Cochlear than any other hearing implant company.

Not everyone with hearing loss is a candidate for a Baha. All surgical procedures include an element of risk, and it is impossible to guarantee success. For complete information 
regarding the risks and benefits of a Baha procedure, please refer to the Instructions for use for the Baha Implant available at www.Cochlear.com/US/BahaIndications. 

Views expressed are those of the individual. Consult your hearing health provider to determine if you are a candidate for Cochlear technology. Outcomes and results may vary.

©Cochlear Limited 2019. All rights reserved. Hear now. And always and other trademarks and registered trademarks are the property of Cochlear Limited or Cochlear Bone Anchored 
Solutions AB. The names of actual companies and products mentioned herein may be the trademarks of their respective owners.

1. Zeitooni M, Mäki-Torkko E, Stenfelt S. Binaural hearing 
ability with bilateral bone conduction stimulation in 
subjects with normal hearing: implications for bone 
conduction aids. Ear Hear. 2016;37(6):690-702.

2. Jansen RM, Hong P, Chadha NK. Bilateral bone anchored 
hearing aids for bilateral permanent conductive hearing 
loss: a systematic review. Otolaryngol Head Neck Surg. 
2012;147(3):412-22.

3. Stenfelt S. Bilateral fitting of BAHAs and BAHA fitted in 
unilateral deaf persons: acoustical aspects. Int J Audiol. 
2005;44(3):178-89.

4. Bosman AJ, Snik AF, van der Pouw CT, Mylanus EA, Cremers 
CW. Audiometric evaluation of bilateral fitted bone-
anchored hearing aids. Audiology. 2001;40:158-167.

5. Agterberg MJ, Hol MK, Cremers CW, Mylanus EA, van 
Opstal J, Snik AF. Conductive hearing loss and bone 
conduction devices: restored binaural hearing? Adv 
Otorhinolaryngol. 2011;71:84-91.

6. Dun CA, Agterberg MJ, Cremers CW, Hol MK, Snik AF. 
Bilateral Bone Conduction Devices: Improved Hearing 
Ability in Children With Bilateral Conductive Hearing Loss. 
Ear Hear. 2013;34(6):806-8

7. Ho EC, Monksfield P, Egan E, Reid A, Proops D. Bilateral 
bone anchored hearing aid: impact on quality of life 
measured with the Glasgow Benefit Inventory. Otol 
Neurotol. 2009;30:891-896.

8. Dun CAJ, de Wolf MJF, Mylanus EAM, Snik AF, Hol MKS, 
Cremers CWRJ. Bilateral bone-anchored hearing aid 
application in children: the Nijmegen experience from 1996 
to 2008. Otol Neurotol. 2010;31:615-623.

9. Countries included in the data set are US, UK, BeNeLux, 
AU, Nordics, ES, DE, FR, IT, KR. Source for hearing aid 
penetration data; EuroTrak 2017, designed and executed by 
Anovum (Zurich). Bone conduction and Cochlear implant 
data; source data is on file. Cochlear Bone Anchored 
Solutions AB.

10. Priwin C, Stenfelt S, Granstrom G, Tjellstrom A, Hakansson 
B. Bilateral bone-anchored hearing aids (BAHAs): an 
audiometric evaluation Laryngoscope. 2004;114:77-84.

11. Hamann C, Manach Y, Roulleau P. Bone anchored hearing 
aid. Results of bilateral applications [in French]. Rev 
Laryngol Otol Rhinol (Bord). 1991;112:297-300.

12. Reuter WF, Marks C. Rehabilitation in Franceschetti 
syndrome: an interdisciplinary approach using bone 
anchored hearing aids. Ear Nose Throat J. 1997;76:402- 403.

13. Van der Pouw CT, Snik FM, Cremers CW. 
Audiometricresults of bilateral bone-anchored hearing 
aid application in patients with bilateral congenital aural 
atresia. Laryngoscope. 1998;108:548-55.

14. Snik AF, Beynon AJ, Mylanus EA, van der Pouw CT, Cremers 
CW. Binaural application of the bone anchored hearing aid. 
Ann Otol Rhinol Laryngol 1998;107:187-193.

15. Kaga K, Setou M, Nakamura M. Bone-conducted sound 
lateralization of interaural time difference and interaural 
intensity difference in children and a young adult with 
bilateral microtia and atresia of the ears. Acta Otolaryngol. 
2001;121(2):274-7.

16. Federspeil PA, Plinkert PK. Knochenverankerte hörgerate 
immer beidseitig. HNO 2002 50:405-409.

17. Dutt SN, McDermott A, Burrell SP, Cooper HR, Reid 
AP, Proops DW. Patient satisfaction with bilateral bone 
anchored hearing aids: the Birmingham experience. J 
Laryngol Otol Suppl. 2002;116:37-46.

18. Dutt SN, McDermott A, Burrell SP, Cooper HR, Reid AP, 
Proops DW. Speech intelligibility with bilateral bone 
anchored hearing aids: the Birmingham experience. J 
Laryngol Otol. 2002;116:47- 51.

19. Snik AF, Bosman AJ, Mylanus EA, Cremers CW. Candidacy 
for the bone-anchored hearing aid. Audiol Neurootol. 
2004;9(4):190-6.

20. Snik AF, Mylanus EA, Proops DW, Wolfaardt JF, Hodgetts 
WE, Somers T, Niparko JK, Wazen JJ, Sterkers O, Cremers 
CW, Tjellström A. Consensus statements on the BAHA 
system: where do we stand at present? Ann Otol Rhinol 
Laryngol Suppl. 2005;195:2-12.

21. Stenfelt S. Physiological aspects regarding bilateral fitting 
of BAHAs. Cochlear Implants Int. 2005;6 Suppl 1:83-6.

22. MacDonald JA, Henry PP, Letowski TR. Spatial audio 
through a bone conduction interface. Int J Audiol. 
2006;45(10):595-9.

23. Priwin C, Jonsson R, Hultcrantz M, Granstrom G. BAHA 
in children and adolescents with unilateral or bilateral 
conductive hearing loss: a study of outcome. Int J Pediatr 
Otorhinolaryngol. 2007;71:135-145.

24. Rowan D, Gray M. Lateralization of high-frequency 
pure tones with interaural phase difference and bone 
conduction. Int J Audiol. 2008;47(7):404-11.

25. Snik A, Leijendeckers J, Hol M, Mylanus E, Cremers C. 
The bone-anchored hearing aid for children: recent 
developments. Int J Audiol. 2008;47(9):554-9.

26. Verhagen CV, Hol MK, Coppens-Schellekens W, Snik AF, 
Cremers CW. The Baha Softband. A new treatment for 
young children with bilateral congenital aural atresia. Int J 
Pediatr Otorhinolaryngol. 2008;72(10):1455-9.

27. Deas RW, Adamson RB, Curran LL, Makki FM, Bance M, 
Brown JA. Audiometric thresholds measured with single 
and dual BAHA transducers: The effect of phase inversion. 
Int J Audiol. 2010;49(12):933-9.

28. Roman S, Nicollas R, Triglia JM. Practice guidelines 
for bone-anchored hearing aids in children. Eur Ann 
Otorhinolaryngol Head Neck Dis. 2011;128(5):253-8.

29. Colquitt J, Jones J, Harris P, et al. Bone-anchored hearing 
aids (BAHAs) for people who are bilaterally deaf: a 
systematic review and economic evaluation. Health 
Technol Assess. 2011;15:1-200

30. Stenfelt S, Zeitooni M. Binaural hearing ability with mastoid 
applied bilateral bone conduction stimulation in normal 
hearing subjects. J Acoust Soc Am. 2013;134(1):481-93.

31. Vaughan A. Is binaural hearing accessible using 
bone conduction stimulation? Thesis, University of 
Southampton. 2017.

32. Arunachalam PS, Kilby D, Meikle D, Davison T, Johnson 
IJ. Bone-anchored Hearing Aid quality of life assessed by 
Glasgow Benefit Inventory. Laryngoscope 2001;111:1260-3.

33. McLarnon CM, Davison T, Johnson IJ. Bone-anchored 
Hearing Aid: comparison of benefit by patient subgroups. 
Laryngoscope 2004;114:942-4.

34. Gillett D, Fairley JW, Chandrashaker TS, Bean A, Gonzalez 
J. Bone-anchored hearing aids: results of the first eight 
years of a programme in a district general hospital, 
assessed by the Glasgow Benefit Inventory. J Laryngol Otol 
2006;120:537-42.

35. Outcome Driven Innovation, Market research. Data on file. 
Cochlear Bone Anchored Solutions AB, Sweden 2012.

References




