
 

 

 

 
 

 

 

 

 
 

 

 

 

 
 

Sensorineural hearing loss in the 
older adult
Sensorineural hearing loss is the 
most common hearing disorder 
amongst older adults. It presents 
when there is pathology in the coch-
lea or the auditory neural pathways. 
All patients complaining of hear-
ing loss require a full audiological 
assessment which includes an evalu-
ation of air- and bone-conduction 
hearing levels. Once sensorineural 
hearing loss has been diagnosed, 
the search for a cause often does not 
alter treatment course for auditory 

rehabilitation, typically with conven-
tional air-conduction hearing aids. 
The primary care physician should 
assess the external ear canal for 
pathology and also evaluate the tym-
panic membrane. In the presence of 
otitis externa, a tympanic membrane 
perforation, or active chronic otitis 
media, a referral to otolaryngology 
is recommended as conventional 
air-conduction hearing aids may not 
be appropriate first-line treatment. 
If the patient does have otitis externa 
or a tympanic membrane perfora-
tion, a conventional air-conduction 
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hearing aid may worsen the patient’s 
condition by causing otorrhea sec-
ondary to infection which would lead 
to mandatory cessation of the use of 
hearing aids. This often leads to a 
frustrated patient who has already 
invested their time and financial 
resources into acquiring hearing 
aids. If there is an asymmetrical sen-
sorineural hearing loss, the primary 
care physician should seek the opin-
ion of an otolaryngologist to further 
treat the underlying pathology. An 
MRI of the internal auditory canal 
is performed in order to rule out a 
vestibular schwannoma. 

Conductive Hearing Loss in the Older 
Adult
Conductive hearing loss is caused 
by various pathologies involving 
the external auditory canal and the 
middle ear. External ear abnormali-
ties include: external auditory canal 
atresia, otitis externa, and a large 
mastoid cavity which communi-
cates directly with the external ear 
canal. Common middle ear condi-
tions include: tympanic membrane 
perforations and chronic infections 
of the middle ear and mastoid, 
cholesteatoma, and chronic infec-
tions of the middle ear and mastoid. 
Mixed hearing loss is a combina-
tion of a sensorineural hearing loss 
and a conductive hearing loss. Any 
patient with conductive hearing 
loss or mixed hearing loss should 
be referred to an otolaryngologist. 
With the help of an audiologist, the 
otolaryngologist will diagnose the 
cause of the conductive hearing 
loss so that appropriate treatment 

options can be discussed with the 
patient. 

Bone-conduction implants are 
often the only way to adequately and 
safely amplify a patient’s conductive 
hearing.1 Bone-anchored hearing 
aid implants, also known as bone-
conduction hearing devices, utilize 
the patient’s preserved inner ear 
function to restore hearing. Bone-
conduction hearing devices rely on 
the transmission of sound vibrations 
that travel through the skull directly 
to the cochlea to enhance hearing by 
bypassing the external or middle ear 
entirely. Implanted hearing systems 
are composed of two main compo-
nents: a sound processor, often with 
similar components to a hearing aid, 
and a surgical implant which relies 
on osseointegration with the bone of 
the skull. Osseointegration is crucial 
to the operation of these devices. 
Osseointegration connects the 
implant surface to the osteocytes to 
ensure that the implant works opti-
mally and safeguards against extru-
sion from the bone.

Classification of Bone-Conduction 
Hearing Devices (BCD)
Current bone-conduction devices are 
classified as percutaneous or trans-
cutaneous. Percutaneous devices 
utilize a screw abutment which is 
anchored to the skull and protrudes 
through the skin. The hearing aid 
processor attaches to the abutment 
and transforms sound into sound 
waves sending them directly into 
the bone through the osseointe-
grated titanium implant. The Bone 
Anchored Hearing Aid (BAHA™) 
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system by Cochlear Americas and the 
Ponto™ system by Oticon Medical 
are both percutaneous bone conduc-
tion devices, which consist of the 
largest part of the bone conduction 
market.2

Transcutaneous devices are 
implants concealed completely under 
the skin; the hearing aid proces-
sor connects to the implant with a 
magnet-based system. These devices 
are further subdivided into active 
and passive systems. Active systems 
provide direct-to-bone stimulation 
where the implant is the source of 
the sound vibrations. Passive sys-
tems drive sound from the sound 
processor, through the soft tissue, 
then to the bone. MedEl’s Bone-
bridge™ and Oticon Medical’s Bone 
Conduction Implant (BCI)** are 
examples of active transcutaneous 
systems. Medtronic Xomed Inc.’s 
Otomag Alpha (M) Bone Conduction 
Hearing System implant (see Figure 
1) and Cochlear’s America’s BAHA™ 
Attract** are passive transcutaneous 
systems**.3-5

Transcutaneous systems uti-
lize an osseointegrated implant with 
internal magnets and an external 
component consisting of an external 
magnet and sound processor. Trans-
cutaneous devices are becoming an 
increasingly popular choice over 
percutaneous devices due to the pos-
sibility of infection and cosmetic con-
cerns that arise with the abutment. 
The complications of soft tissue 
reactions, infection around the abut-
ment, and loss of the implant with 
percutaneous systems make trans-
cutaneous implants very attractive.6 
Transcutaneous systems combine the 
benefits of a reduction of infective 

complications with a reduced cost to 
the patient or the taxpayer, making 
it an appealing option. As transcuta-
neous technology advances, we are 
beginning to see an increasing pref-
erence for transcutaneous systems 
like the Medtronic Xomed Inc.’s 
Otomag Alpha (M) Bone Conduction 
Hearing System implant.

Choosing the right candi-
date for a bone-conduction device 
involves a multidisciplinary 
approach. Otolaryngologists and 
audiologists must work together to 
evaluate patients who will be the best 
surgical and audiological candidates 
for these devices. 

Overall, transcutaneous sys-
tems take longer to implant com-
pared with percutaneous systems.7 
Most percutaneous implants are 
implanted under local anesthetic. 
Transcutaneous implants require 
more drilling, hence the need for 
general anesthetic in most patients. 
The Medtronic Xomed Inc.’s Oto-
mag Alpha (M) Magnetic implant 
is smaller than the Bonebridge™, 
hence it takes less time to implant. 
With the size of the Bonebridge™, 
preoperative CT planning is recom-
mended by most surgeons, but is not 
required for the Medtronic Xomed 
Inc.’s Otomag Alpha (M) Magnetic 
implant given its smaller size.8 The 
BCI is not available on the market at 
the time of publication. 

Candidacy Considerations for BCDs
Surgical candidacy considerations

The following conditions must satisfy 
the audiological criteria in order for 
patients to be classified good candi-
dates for BCDs:9 
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•	 Patients with severe otitis 
externa which flare up every 
time they use air-conduc-
tion hearing aids. 

•	 Patients with acquired or 
congenital external audi-
tory canal atresia, includ-
ing patients whose external 
auditory canal has been 
closed surgically. 

•	 Patients with chronic otitis 
media with either a large 
tympanic membrane perfo-
ration or a cholesteatoma. 

•	 Patients with mastoid cavi-
ties after a mastoidectomy.

•	 Patients where ossicular 
chain reconstruction has 
failed to improve the con-
ductive hearing loss.

Percutaneous technology is 
recommended for patients who will 
recover more optimally after a quick 
procedure using local anesthetic. 
Patients with significant comorbidi-
ties who are high-risk general anes-
thetic candidates should be offered a 
percutaneous implant as an option.

Patient Factors that Influence Choice 
of Implants
Patients who are at increased risk of 
skin and soft tissue reactions, includ-
ing poor wound healing in diabet-
ics, tend to make poorer candidates 
for percutaneous implant systems. 
Patients who work in dirty environ-
ments and situations where there is 
an increased risk of skin infection 
should be counselled carefully about 
the increased infective risks associ-
ated with a percutaneous implant 

and the augmented cost of main-
tenance. These patients should be 
given the option of a transcutaneous 
system.10

Patients who have an increased 
risk of trauma and the potential to 
damage a percutaneous abutment 
should be given the option of a trans-
cutaneous device. Patients with lim-
ited finger dexterity should be given 
the choice of transcutaneous devices 
because sound processors tend to 
be easier to attach directly to the 
skin rather than to an abutment.11 In 
addition to ergonomics of use, some 
patients reject the appearance of 
the abutment for cosmetic reasons. 
Some patients do not like the look of 
certain sound processors. These con-
siderations help guide patient choice. 
Maintenance costs (cost of batteries 
for the sound processor) and reli-
ability of sound processors are also 
factors that need to be discussed 
with patients.

Audiological criteria for BCDs 

Patients must undergo a full audio-
logical assessment of their air- and 
bone-conduction thresholds. Bone-
anchored devices are most appropri-
ate for patients who have significant 
conductive hearing loss and who 
will not benefit from a conventional 
hearing aid. Size of the air-bone gap 
should be more than 30 dB PTA 
(average of 0.5, 1, 2, 4kHz) to have 
the most optimal benefits compared 
to that of an air-conduction hear-
ing aid.10,12,13 Patients with mixed 
hearing losses can still benefit from 
bone-conduction devices, so long 
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Any patient with a conductive hearing loss or mixed 
hearing loss should be referred to an otolaryngologist.

Choosing the right candidate for a bone-anchored hearing 
system involves a multidisciplinary approach.

Otolaryngology and audiology must work together to evaluate 
the best surgical and audiological candidates for these devices.

The Medtronic Xomed Inc.’s Otomag Alpha (M) Bone Conduction 
Hearing System is a passive soft-tissue driven transcutaneous 
system that is safe, easy to implant, and reliable.16

Bone conduction hearing devices are a viable option for 
some patients with conductive and mixed hearing losses 
where a conventional hearing aid is not a good choice.

Key Points

as their bone-conduction thresh-
olds are within the fitting range of 
the sound processor. Percutane-
ous devices (Ponto™ and BAHA™) 
and active transcutaneous implants 
(Bonebridge™) have fitting ranges 
of 45 dB HL for optimal benefit. 
Patients with more severe senso-
rineural components can benefit 
from the most powerful Ponto™/
BAHA™ devices with fitting ranges 
up to 65 dB HL. Passive transcuta-
neous devices such as the Medtronic 
Xomed Inc.’s Otomag Alpha (M) 
Bone Conduction Hearing System 
have a fitting range better than 
45 dB HL. The BAHA™* Attract 
requires a 30 dB HL air-bone gap, 
but could compensate for senso-
rineural components up to 45 dB 
HL.14 Criteria for candidacy varies 
on the available maximum output 
of the devices. Percutaneous and 
active transcutaneous devices have 
the largest fitting range, whereas 
passive transcutaneous devices are 
best suited for patients with bone-
conduction results above 30 dB HL 
caused by attenuation of sound as it 
passes through soft tissue.8

Patients with single-sided deaf-
ness may also benefit from bone-

conduction devices, but must have 
normal hearing in their other ear. 
The bone-conduction device acts 
as a contralateral routing of signal 
(CROS) device to send sound from 
the deaf side to the cochlea of the 
opposite ear. Bone-conduction sys-
tems can be a viable option for this 
type of hearing loss.15 It is recom-
mended that patients pursue a trial 
of an air-conduction CROS hearing 
aid first before making the decision 
to implant a BCD.

In conclusion, bone-conduc-
tion devices provide an excellent 
option for hearing restoration. 
There are many advantages over 
air-conduction devices for patients 
with conductive and mixed hearing 
loss. We recommend that patients 
undergo audiological evaluation 
and be referred to otolaryngology to 
further discuss candidacy for these 
implants.
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+

Assessment and patient selection for bone-conduction hearing implants require a multidisciplinary approach with 
otolaryngologists and audiologists. Best candidates meet criteria both surgically and audiologically.

Softband bone-conduction trials with an audiologist can be used to demo and counsel patients on the device and 
technology. It is non-invasive, only requiring the external processor and a specialized headband to demonstrate its function.
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