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Bilateral penetration in developed countries

Markets 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.
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Market research

23 interviews with clinicians

Agreement that bilateral fitting provides a benefit to patients

Perception that clinical evidence is lacking regarding what 

outcomes to expect

Proactive recommendation for bilateral fitting in children

Less commitment for adults where many feel unilateral aiding is 

“good enough”
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Consensus statement

Agterberg M et al. Clinical guidance on bilateral fitting of bone conduction solutions in children and adults. 2018.

Clinical guidance on bilateral fitting of bone conduction solutions 

in children and adults

Agterberg M., Babu S., Breitholtz F., Christensen L., Cire G., Dhooge I., Ferruggiaro A., Hol M., Ittner C., 

Mathews M., McGrew B., Moyer C., Page N., Ray J., Snapp H., Stenfelt S., Waldmann B., Wazen J., Wong J.

WHY?

WHAT?

WHO?

To increase awareness on bilateral fitting of BC hearing solutions in adults and 

children

Clinical guidance statement which is evidence and experience based

A panel of independent clinical and scientific experts from Europe and the Americas



Consensus statement

Agterberg M et al. Clinical guidance on bilateral fitting of bone conduction solutions in children and adults. 2018.

Clinical guidance on bilateral fitting of bone conduction solutions 

in children and adults

Agterberg M., Babu S., Breitholtz F., Christensen L., Cire G., Dhooge I., Ferruggiaro A., Hol M., Ittner C., 

Mathews M., McGrew B., Moyer C., Page N., Ray J., Snapp H., Stenfelt S., Waldmann B., Wazen J., Wong J.

3 topics

1. Benefits

2. Candidacy

3. Considerations

Bilateral fitting vs unilateral fitting

In children and adults

Surgical and audiological



Which patients can benefit from bilateral BC?

Bosman AJ et al. Audiometric Evaluation of Bilaterally fitted Bahas. 2001. Audiology 40, 158-167

Agterberg M et al. Clinical guidance on bilateral fitting of bone conduction solutions in children and adults. 2018.

• Bilateral mixed or conductive 

hearing loss

• PTA4 difference ≤ 10 dB 

OR

• ≤ 15 dB difference at 

individual frequencies

Audiological indicationsTo achieve binaural hearing, 

BC thresholds should be

symmetrical



1. Benefits

Audibility Speech in noise Localisation Satisfaction

Study n Mean improvement in SRT with

bilateral vs unilateral BCI

Bosman et al.2 25 4.0 dB (P < .001)

Hamann et al.3 23 4.0 dB

Priwin et al.4 12 5.4 dB (P = .001)

Difference in speech reception threshold in quiet between 
bilateral and unilateral bone conduction implant condition

when going from a
unilateral to bilateral 

fitting1

Up to

5.4 dB 
summation effect

Improved summation effect with bilateral fitting leading to larger dynamic range

 Better sound quality and speech perception in quiet1

1. Jansen RM et al. Bilateral bone anchored hearing aids for bilateral permanent conductive hearing loss: a systematic review. Otolaryngol Head Neck Surg. 

2012;147(3):412-22.

2. Bosman AJ et al. CW. Audiometric evaluation of bilaterally fitted bone-anchored hearing aids. Audiology. 2001;40:158-167.

3. Hamann C et al. Bone anchored hearing aid. Results of bilateral applications [in French]. Rev Laryngol Otol Rhinol (Bord). 1991;112:297-300.

4. Priwin C et al. Bilateral bone-anchored hearing aids (BAHAs): an audiometric evaluation. Laryngoscope. 2004;114:77-84.



1. Benefits

Audibility Speech in noise Localisation Satisfaction

Improved speech recognition in noise with bilateral fitting1

when going from a
unilateral to bilateral 

fitting1

Up to

3.1 dB 
improved SNR 

Study n Mean improvement in SNR with

bilateral vs unilateral BCI

Bosman et al.2 25 2.5 dB (sound to baffle side) P < .001

Priwin et al.3 12 3.1 dB (sound to baffle side)

2.8 dB (surround sound) 

Difference in Speech Reception Threshold in Noise between 
bilateral and unilateral bone conduction implant conditions

1. Jansen RM et al. Bilateral bone anchored hearing aids for bilateral permanent conductive hearing loss: a systematic review. Otolaryngol Head Neck Surg. 

2012;147(3):412-22.

2. Bosman AJ et al. Audiometric evaluation of bilaterally fitted bone-anchored hearing aids. Audiology. 2001;40:158-167.

3. Priwin C et al. Bilateral bone-anchored hearing aids (BAHAs): an audiometric evaluation. Laryngoscope. 2004;114:77-84.



1. Benefits

Audibility Speech in noise Localisation Satisfaction

Unilateral patients are 
close to chance level1

TIMES
OUT OF

Bilateral patients are 
able to localise sound 

within 30°

9 10

1. Bosman AJ et al. Audiometric evaluation of bilateral fitted boneanchored hearing aids. Audiology. 2001;40:158-167.

2. Agterberg MJ et al. Conductive hearing loss and bone conduction devices: restored binaural hearing? Adv Otorhinolaryngol. 2011;71:84-91.

3. Dun CA et al. Bilateral Bone Conduction Devices: Improved Hearing Ability in Children With Bilateral Conductive Hearing Loss. Ear Hear. 2013;34(6):806-8.

Improved ability to localise sounds1-3
Localisation of sound, bilateral vs unilateral1



Benefits scores of bilateral vs 
unilateral bone conduction implants

1. Benefits

Audibility Speech in noise Localisation Satisfaction

Improved satisfaction with bilateral vs unilateral fitting1

When fitted bilaterally2

patients report 
increased quality of life 

OUT OF9 10

1. Dutt SN et al. Patient satisfaction with bilateral bone-anchored hearing aids: the Birmingham experience. J Laryngol Otol Suppl. 2002;116:37-46.

2. Ho EC et al. Bilateral bone anchored hearing aid: impact on quality of life measured with the Glasgow Benefit Inventory. Otol Neurotol. 2009;30:891-896.

3. Arunachalam PS et al. Bone-anchored Hearing Aid quality of life assessed by Glasgow Benefit Inventory. Laryngoscope 2001;111:1260-3.

4. McLarnon CM et al. Bone-anchored Hearing Aid: comparison of benefit by patient subgroups. Laryngoscope 2004;114:942-4.

5. Gillett D et al. Bone-anchored hearing aids: results of the first 8 years of a programme in a district general hospital. J Laryngol Otol 2006;120:537-42.

Bilateral Unilateral

Overall
+38

(33-44)

+31

(22-41)

Number in study 93 60

Response rate 76% 85%

Study Ho et al.2 Arunachalam et al.3

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.



Clinical studies on bilateral benefits

19. 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.

20. 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.

21. 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.

22. Bernstein JM, Sheehan PZ. An approach to bilateral bone-anchored hearing aid surgery in children: 

contralateral placement of sleeper fixture. J Laryngol Otol. 2009;123(5):555-7.

23. 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.

24. 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.

25. Agterberg MJ, Snik AF, Hol MK, van Esch TE, Cremers CW, Van Wanrooij MM, Van Opstal AJ. Improved 

horizontal directional hearing in bone conduction device users with acquired unilateral conductive hearing 

loss. J Assoc Res Otolaryngol. 2011;12(1):1-11.

26. 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.

27. 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. 

28. 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

29. Agterberg MJ, Snik AF, Hol MK, Van Wanrooij MM, Van Opstal AJ. Contribution of monaural and binaural 

cues to sound localization in listeners with acquired unilateral conductive hearing loss - improved 

directional hearing with a bone conduction device. Hear Res. 2012;286(1-2):9-18

30. 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.

31. 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. 

32. 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 
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2. Candidacy

In children with a bilateral hearing loss 

indicated for a bone conduction solution, 

a bilateral fitting should be 

strongly recommended at an early age.

Agterberg M et al. Clinical guidance on bilateral fitting of bone conduction solutions in children and adults. 2018.

Children Adults



2. Candidacy

Agterberg M et al. Clinical guidance on bilateral fitting of bone conduction solutions in children and adults. 2018.

American Academy of Pediatrics, Joint Committee on Infant Hearing. Year 2007 position statement: Principles and guidelines for early hearing 

detection and intervention programs. Pediatrics. 2007 Oct;120(4):898-921

Children Adults

3 months
Non-invasive 

unilateral BC 

solution

6-12 months
Non-invasive 

bilateral BC 

solution

4-5 years
Bilateral BC 

implant

Birth



2. Candidacy

For adults with symmetric bilateral 

conductive or mixed hearing loss 

indicated for a bone conduction solution, 

bilateral fitting should be recommended.

Agterberg M et al. Clinical guidance on bilateral fitting of bone conduction solutions in children and adults. 2018.

Children Adults



3. Considerations

• BC thresholds the better and more symmetrical the BC thresholds, the greater 

the expected binaural benefit

• Audiological evaluation test of audibility and speech perception in noise (uni- and 

bilateral)

• Subjective benefit under real life situations 

• Additional factors listening environment, vocation/school, dexterity, device 

management and lifestyle

• System selection hearing devices should be similar in mode, gain/output, device 

characteristics and fitting strategies

Agterberg M et al. Clinical guidance on bilateral fitting of bone conduction solutions in children and adults. 2018.

Audiological Surgical



3. Considerations

Agterberg M et al. Clinical guidance on bilateral fitting of bone conduction solutions in children and adults. 2018.

Audiological Surgical

• Symmetric placement important aesthetic factor

• Implant placement not too far back on the head vs not too close to pinna / ear canal

• Switch to implant From the age of 4-5 yr, the question of transitioning to an 

implanted solution needs to be addressed



What hearing loss is worth treating?

Normal hearingBilateral

SNHL

(profound)

Unilateral

SNHL

(profound)

Bilateral 

CHL

Bilateral 

MHL

Unilateral 

MHL

Unilateral 

CHL



What hearing loss is worth treating?

Normal hearingBilateral

SNHL

(profound)

Unilateral

SNHL

(profound)

Bilateral 

CHL

Bilateral 

MHL

Unilateral 

MHL

Unilateral 

CHL

Bilateral treatment must be the standard of care in bilateral candidates




