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SUMMARY

Introduction: Currently, individuals with moderate to severe hearing loss, sensorineural type, mixed or conductive
can benefit from different types of hearing devices, external or surgically implantable to their rehabilitation.
The benefits of implantable hearing device are directly related to an accurate evaluation of pre-operative
medical and audiological criteria.

Obijective: To describe the protocol of ENT and audiological evaluation of the candidates submitted to Vibrant
Soundbridge hearing device implant in the middle ear at HCFMUSP (Medical School Hospital).

Conclusion: An example of specific evaluation followed by medical and audiological team determines the necessary
profile and criteria of the candidates to hearing aid implant in the middle ear.
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INTRODUCTION

Audition is one of the most important communication
channels of human beings with exterior world. It is through
audition that individuals receive information of sound
world and develop their cognitive and psychosocial abilities.
Auditory, sensory-neural, mixed or conductive loss of
moderate to sever degree can affect individuals in several
steps of their lives causing direct and/or indirect harms (1).
The (re)habilitation process immediately after diagnosis
tends o minimize such harms and insert the individual
socially.

External hearing aid technology evoluted fast in the
last decade, becoming widely indicated for several
configurations of auditory loss, including for losses with
higher auditory residue in grave frequencies (2). However,
patients with sensory-neural auditory loss with higher loss
in acute frequencies frequently report low sound quality
while patients carrying mixed or conductive auditory loss
report physical discomfort of the prosthesis, infections
caused by mold and intolerance as the main reasons why
they quit its use (3).

As an alternative of the intervention process, the
implantable hearing aid of middle ear was approved in
Europe after the European Directive Board established, in
June 1990, the regulating rules for its safe use (AIMD 90/
385/EEC) (4) and in August 2000 in the USA for its clinical
use (5,0).

In Brazil, such device was regulated by Anvisa in
2007. The Ororrhinolaryngological Clinical Division of
Hospital das Clinicas da Faculdade de Medicina da
Universidade de Sdo Paulo has been working with the
technical-scientific improvement of the cochlear implant
since 1989. It started this technical and scientific study to
offer the Vibrant middle ear implant as one more rehabilitation
hearing resource.

The implantable hearing aid of middle ear was
initially used to treat adults carrying moderate to severe
sensory-neural auditory loss with contra-indication or rejection
of external hearing aids (8).

Currently, its indication includes moderate conductive
and/or mixed loss (9).

The Vibrant Soundbridge® equipment is middle ear
surgically implantable hearing aid basically made of two
parts, an external one, called “digital audio processor”,
made of: omnidirectional microphone, signal processor
and battery, and other inner part which is implanted that
transmits the signal called Vibranting Ossicular Prothesis —
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Picture 1. Vibrant SoundBridge equipment.

VORP, made of: demodulator package, receptor, conductive
link and by the Floating Mass Transducer which is used to
transform the amplified sound into vibration, imitating the
movement of the ossicle chain in response of the sound
stimulus (2,4,5,7,8).

The general functioning of Vibrant Soundbridge is
based on the sound transmission by the audio processor,
through the skin, to the VORP inner receptor (2,5,9),
according to Picture 1.

The most accurate medical and audiologic evaluation
criteria benefit the prognosis of the individual to receive
the implant and assist the surgeons when taking the
decision of the Floating Mass Transducer position, in the
round window or in the long crus of the incus.

In cases of conductive or mixed loss, the transducer
localization is done in a way which is different from the
sensory-neural auditory loss (8). It may be directly put on
the round window or together with middle ear passive
prosthesis, such as titanium ossicular prosthesis
stapedectomy piston. CT scan becomes essential for the
surgical planning (7,8).

Although last decade’s world studies refer the use of
middle ear implantable hearing aids, such technique is
recent in Brazil. This study aims at describing the medical,
audiologic, objective and subjective evaluation criteria (5)
according to the specific considerations of the team, thus
considering the middle ear implantable hearing aid one
more alternative in the rehabilitation process of patients
carrying hearing loss.
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The protocol described below is used by the
HCFMUSP team and may vary according to different
research centers.

Otorrhinolaryngological evaluation

The otorrhinolaryngologist who is in charge of the
study will raise the patient’s complete medical history,
taking into account his/her otologic and surgical past. The
eligible patients must meet the following criteria:

e be 18 years old or more;

e have negative previous experience;

e carry auditory loss with stable thresholds in the last 2
years.

In cases of sensory-neural auditory loss:

e normal middle ear anatomys;

e absence of retrocochlear loss;

e auditory loss with thresholds of up to 55dBNA in 500Hz;
65 dBNA in 1000Hz; 80dBNA in the frequencies of
1500Hz and 2000 Hz and 85dBNA in 3000Hz and
4000Hz;

e vocal test with result higher than 52% for word
recognition in free filed test situation with auditory
prosthesis;

e normal tympanometry.

In cases of conductive and/or mixed auditory loss,
the possible indications are:
¢ malformation of middle or outer ear;
e chronic pathology sequel in the middle ear;
e unsuccessful middle ear surgeries;
e tympanosclerosis;
e otosclerosis with mixed auditory loss;
e absence of active infection in the middle ear;
e whole tympanic membrane;

Annex |. Anamnesis

e negative experience with hearing aids due to several
reasons, such as: chronic external otitis, external auditory
channel eczema, psoriasis, furuncles, conduct stenosis,
excessive cerumen and excessive transpiration;

e auditory loss with ossicle via thresholds of up to
45dBNA in 500Hz; 50dBNA in 1000Hz; 55dBNA in
1500Hz; 65dBNA in 2000Hz; 65dBNA in 3000Hz;
65dBNA in 4000Hz;

e vocaltest with result higher than 52% for word recognition
in free filed test situation with auditory prosthesis.

Audiological evaluation

The audiologic evaluation must be recorded in
details in order to help the patient’s selection and follow-
up, in case the candidate receives the implant.

The record must have:

e Anamnesis, for the evaluation of the patient’s history
(Annex I)

e Tonaland vocal audiometry, through bone and air via,
with speech recognition threshold and speech
recognition rates of one-syllable and two-syllable words.
In case the patient presents conductive or mixed
auditory loss, the vocal test must be done by bone
transducer (Annex ID).

e Imitanciometry with tympanometric curve and acoustic
reflex threshold levels (Annex 1D).

e Free field evaluation with and without conventional
hearing aid, including separated ears at silence and at
noise (Annex ID).

e Evaluation of the electroacoustic feature of the prosthesis
in order to verify the functioning of the prosthesis
circuit before the field evaluation (Annex IID).

e Expectations questionnaire applied to cochlear implant
FMUSP patients, adapted to Vibrant Soundbridge
evaluation.

Date: / /

Name: Age:

General Health Considerations:

Considerations:

Audiological history and patient’s general information:
Generalauditory complaint:

Experince with hearing aid:

Model: Brand:

Kind of mold:

Date starting using the prosthesis: / Hours of use per day:

Experience with external hearing AID (including time and negative experiences):

Intl. Arch. Otorbinolaryngol.,
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Annex Il. Audiological evaluation:
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Tonal audiometry

Vocal audiometry:

SRT:
ThroughAirway: Through Bone way:
IRPF Through Bone way:

Discomfort Threshold:

Imitanciometry:

Tympanometry:

Acoustic Reflex:

Free field evaluation:
Date: / /

Regulation:

Test performed with the following model of hearing aid:

Stimulation:

Tonal:

Vocal

Kind of noise:

General Comments:

signal/noise relation:

Annex 1. Evaluation of the electroacoustic characteristic of the hearing aid.

DiscussioN

Considering the Vibrant Soundbridge middle ear
implant prosthesis as an alternative for the Auditory,
sensory-neural, mixed or conductive loss of moderate to
sever degree team work becomes essential for a better
diagnosis (2).
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Detailed medical evaluation with audiologic
evaluation support enables the surgeon to define in the
pre-operative phase the best place for the positioning of
the Floating Mass Transducer(2,3),in addition to a higher
control in the post-operative phase.

Among the most relevant medical considerations, it
is important to point out the importance of CT scan, for the

Intl. Arch. Otorbinolaryngol.,
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Annex IV. Expectations questionnaire applied to cochlear implant FMUSP patients, adapted to Vibrant Soundbridge

evaluation.

A)forthe patient:
Answer YES or NO for each question below:

aid:

[t will be possible to listen to the phone ringing:

With the middle earimplant | will be able to recognize speech as normal listeners:
[t will be possible to distinguish a long from a short speech:

) Withthe use of middle ear implant | will be able to use sounds which | do not recognize nowadays with the conventional

Speech rhythm may be detected:

Al individuals with hearing aids have the same chances of success:

['will be able to recognize all sounds around me:

My deafness disturbs me more than the implant | will use:

I will be able to notice music rhythm:

My voice may improve:

[ will be able to talk on the phone:

— — — — N0 00 Oy U1l MW N
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)
) People will understand what | am saying better:
)
)

All'my problems will be solved with my implant:

| 4) The implant will make me hear normally:

My main questions are:

B) for the family:
Answer YES or NO for each question below:
) You know what is middle ear implant:

2) Youhavealready heard about middle earimplant:

You want him/her to use the implant:

Music will be normal to him/her:

He/she will be able to understand speech in all situations:

He/she will be able to control his/her voice better:

Auditory training will be necessary to notice sounds better:

We will be able to have a normal conversation on the phone:

Sounds will be different from what he/she remembers:

Aftertrainingand implant use he/she will be able to recognize many environmental sounds:
Oro-facial reading will still be necessary for communication:

3
4
5
6
7
8
9
|
|
|
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— — — —
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Main questions:

[t will be difficult for him/her to distinguish a conversation when many people talk at the same time:
He/she will have better job opportunities due to better audition:
| 4) Middle ear implant will be the best solution for all your problems:

structural evaluation of the region which will receive the
implantable prosthesis (10) and previous experience with
external auditory prosthesis, which must be negative
(13,14), as essential information before surgical decision.

Nowadays, with the diversity of external hearing
aids, patient must be forwarded to a hearing aid service in
order to drain all success possibilities with the several
technologies which are available in the market (5) and to
guarantee auditory experience before the evaluation of
the middle ear implant of, at least, three months (1,6)

The investigation of the etiological factors must be
done during the verification of hearing aid and the

Intl. Arch. Otorbinolaryngol.,
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comparison with patient’s expectations concerning the
middle earimplantas well as the verification of the auditory
thresholds in case they are stable in two-year period (5).

In case of neurosensorial auditory loss, the audiologic
diagnosis must be complemented with the imitanciometric
result present A kind tympanometric curve (4).

For the mixed and conductive auditory loss, the
vocal Audiometry must be done by both air and bone

transducer (9).

The auditory evaluation in field with and without
hearing aid in silence and noise will measure if the patient
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has speech recognition higher than 52% when evaluated in
the 65 dBNPS at silence and noise (10,12,13,14) .

The result of auditory discrimination higher than
53% without hearing aid in silence situation suggests
relative post-surgical satisfaction degree when the prosthesis
is implanted in the evaluated ear (10) with a possibility of
sound perception and gain for sounds which come from
the patient’s front when it is complemented with binaural
adaptation with auditory prosthesis as technological as
Vibrant Soundbridge in the contra-lateral ear (11).

The data found in the accurate evaluation enables
the surgeon to complement the clinical and image
examinations (5), the choice of the side to be implanted
(3), to provide data so that the candidate has a real or
approximate expectation concerning the post-surgical
result (5) as well as to obtain data for the programming of
the audio processor of the middle ear implantable prosthesis.

CONCLUSION

The criteria defined by the team aim at offering the
population one more alternative of hearing loss treatment
pointing technical considerations based on scientific studies
of reference centers.
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