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Préambule

La prévalence de la surdité en France est évaluée a 8,6 % de la population soit
environ 5,2 millions de personnes (Etude quantitative sur le handicap auditif &
partir de I’enquéte « Handicap-Santé » 2008). Selon I’enquéte décennale Santé
2002-2003 de I’INSEE, seulement 19% des sourds et malentendants utiliseraient
une correction auditive, quelle qu’elle soit.

Pendant des décennies, les aides auditives conventionnelles étaient la seule
solution de réhabilitation auditive potentielle pour les personnes présentant une
surdité neurosensorielle. Cependant, elles ne sont pas toujours acceptées par les
patients, non seulement d'un point de vue esthétique, mais également d’un point
de vue fonctionnel.

En effet, certains patients ne sont pas satisfaits de leur appareil du fait d’un gain
insuffisant, d’une distorsion du son ou de I’occlusion du conduit auditif externe
(CAE) entrainant un effet de résonance. D’autres patients ne peuvent porter
d’appareillage auditif pour des raisons médicales : sténose ou eczéma du CAE,
otite externe a répétition, allergies ou bouchons de cérumen.

Dans les années 90, les prothéses auditives ne bénéficiaient pas de la
technologie numérique, qui s’est developpée dans ce domaine au début des
années 2000. A cette epoque, les protheses auditives étaient toutes équipees
d’embouts fermés génant la préservation des fréquences graves, parfois

conserveées dans les surdités neurosensorielles.
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Les premiers implants d’oreille moyenne (IOM) ont été inventés afin de
proposer une alternative aux aides auditives conventionnelles lorsque celles-ci
ne sont pas supportées. En effet, les IOM recoivent le signal sonore et stimulent
directement les structures vibratoires de 1’oreille moyenne sans passer par le
CAE.

Le tout premier IOM a été inventé par Wilska en 1935 [1,2] en créant un champ
magnétique entre des particules de fer au niveau de la membrane tympanique et
une bobine électromagnétique placée dans un écouteur. Dans les années 1970,
les premiers systemes implantés chirurgicalement au niveau de [oreille
moyenne ont fait leur apparition [2].

Depuis, les technologies ont considérablement progressé et actuellement deux
technologies peuvent étre utilisées dans les différents modéles d’IOM : le
systeme électromagnétique et le systeme piézoelectrique inverse, avec des IOM

semi-implantables ou totalement implantables (Figure 1).
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Vibrant Soundbridge Esteem-hearing-implant

(VSB, MED-EL, Innsbruck, (Envoy Medical Corporation,

Austria) Saint Paul, MN, USA)

MET et Codacs System
(Cochlear, Sydney, Australia) MET Carina System
Ototronix Maxum (Cochlear, Sydney, Australia)

(Ototronix, Houston, USA)

Figure 1 — Différents types d’IOM disponibles actuellement sur le marché

Le Vibrant Soundbridge est un implant d’oreille moyenne semi-implantable
électromagnétique commercialisé en France depuis 1998. La premiére
implantation a eu lieu en France en 1997 lors d’une étude prospective
multicentrique [6]. Au début de sa commercialisation, son utilisation était
réservée aux patients présentant une surdité neurosensorielle légére a moderée
(Figure 2) qui n’étaient pas satisfaits de leur appareillage auditif conventionnel

pour des raisons médicales, fonctionnelles ou esthétiques.
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Figure 2 — Critéres d’inclusions audiometriques pour 1’utilisation du VSB dans
la surdite neurosensorielle, la courbe rouge représentant une courbe de surdité
neurosensorielle 1égere en « pente de ski ».

Cet implant est constitué de deux parties : une partie implantée, le Vibrating
Ossicular Prosthesis (VORP) et une partie externe, 1’audio-processeur. Le
VORP est mis en place, sous la peau, aprées avoir effectué une incision retro
auriculaire, une antro-mastoidectomie suivie d’une tympanotomie postérieure
permettant d’avoir accés a la chaine ossiculaire. Il est clippé a la longue
apophyse de I’enclume via le Floating Mass Transducer (FMT). Il contient
¢galement le démodulateur, 1’aimant, le récepteur et I’antenne. (Figure 3 et 4).

L’implant peut étre activé quelques jours aprés 1’intervention chirurgicale avec
la mise en place de 1’audio-processeur numerique (Figure 3). Ce dernier est
programmable avec un traitement du signal comparable a une prothese auditive.
Il permet de capter, d’amplifier les sons selon les besoins de chaque patient et

de transmettre le son au VORP.
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Le VORP est compatible avec toutes les générations d’audio-processeur. Il est
donc possible de changer régulierement le processeur externe, afin de bénéficier

des évolutions technologiques au fil des années.

Audio
processeur

-

/|
e
g

oV

G

Figure 3 — Vibrant SoundBridge et audio-processeur numérique derniére
génération modele « SAMBA » (A) - Floating Mass Transducer (B)

Figure 4 — Vue schématique du VORP (oreille droite) (A). Vue per opératoire
du FMT clippé a la longue apophyse de 1’enclume via un clip en titane au niveau
d’une oreille droite (B)
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Depuis la moitié des années 2000, les indications d’implantation du VSB ont
évolué avec I’apparition de la vibroplastic. Le VSB est désormais le plus
souvent utilisé pour réhabiliter les surdités de transmission ou les surdités
mixtes. La vibroplastie a eété développée pour permettre de coupler le FMT a
toutes les structures vibratoires de 1’oreille moyenne. Ainsi, le FMT peut étre
fixé a D’étrier, a la platine ou la fenétre ovale, et a la fenétre ronde, a ’aide de
« coupleurs » spécifiques a chaque structure vibratoire.

Le VSB a donc connu deux grandes périodes : une période dans la rehabilitation
de la surdité neurosensorielle de 1997 jusqu’en 2005, puis une évolution des
indications a partir de 2005 avec une utilisation majoritaire dans la réhabilitation
des surdités de transmission ou mixtes avec I’aide de la vibroplastie.

L’objectif de notre étude était d’analyser le devenir, les résultats fonctionnels et
la satisfaction a long terme des patients présentant une surdité neurosensorielle

Iégere a modérée 10 années apres leur implantation d’un VSB.
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Rehabilitation for Sensorineural Hearing Loss with the
Vibrant Soundbridge: A long-term study.

Introduction

The Vibrant Soundbridge (VSB, Vibrant MED-EL, Innsbruck, Austria) is an
active middle ear implant available in Europe since 1996 [3]. This semi-
implanted device consists of an internal part, the Vibrating Ossicular Prosthesis
(VORP) with the Floating Mass Transducer (FMT) and an external part, the
audio processor. The FMT is originally clamped on the long process of the incus
and directly causes the incus to vibrate. At the beginning, the VSB device was
created for patients with SNHL and more specifically for ski-slope hearing loss.
Use of the VSB has evolved over time and the indications have changed,
including mixed and even hearing loss Since 2006, new surgical approaches
were applied and the vibroplasty has been developed to adapt the VSB to nearly
every anatomical situation within the middle ear. The FMT can thus be located
on the short process of the incus, the stapes, or the round window membrane [4].
The VSB provided an important alternative to improve hearing in patients with
disability to use conventional hearing aids (HAS) (chronic otitis externa, skin
irritation or allergies, stenosis of the external auditory canal, dissatisfaction with
HAS) or ossicular defects. Regardless of the location of the FMT and the type of

hearing loss, the efficiency of the VSB has already been demonstrated [3-9] and
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the performance was compared with conventional hearing aids [10-13].
Nevertheless, long-term studies of audiologic outcomes and subjective benefits
in middle ear implant users are sporadic. To our knowledge, only 3 studies have
been published up-to-date [14-16]. Therefore, it is important to provide more
evidence of the long-term safety and efficacy of the VSB. The aim of the present
study was to evaluate the follow-up of patients with moderate SNHL, their

audiologic results and satisfaction 10 years after implantation of a VSB device.

Materials and methods

Between December 1997 and December 2015, we have implanted 98 patients
with a VSB device at our tertiary referral hospital. Thirteen patients were
implanted bilaterally. The distribution per year is shown in Table 1. In the
present study, we selected patients between December 1997 and December
2005, leading to a total of 47 patients. Four patients had a bilateral implantation.
Ninety five percent of the patients had SNHL and 5% mixed hearing loss. The
study was carried out as a retrospective chart analysis of patients
undergoing complete pure-tone audiometry, speech audiometry and quality of
life assessment. Audiograms and speech audiometry were performed 3 months
and 10 years postoperatively. Questionnaires were filled 2 years and 10 years

after the VVSB had been fitted.
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Patients

Years Unilaterally Bilaterally Sequentially FMT
Implanted Implanted
1997 1 - Incus
1998 2 - Incus
1999 7 - Incus
2000 6 - Incus
2001 5 - Incus
2002 8 1 Incus
2003 2 3 Incus
2004 11 - Incus
2005 5 - Incus
2006 3 1 3Incus/1Stapes
2007 10 1 5Incus/4Stapes/ 2oth*
2008 3 1 3Incus/IRW**
2009 5 1 5Incus/IRW
2010 5 1 3Incus/1Stapes/IRW/ 1loth
2011 6 - 4Incus/1Stapes/IRW
2012 6 - 4Incus/1Stapes/1oth
2013 2 1 2Incus/1Stapes
2014 3 3 41Incus/2Stapes
2015 8 - 4Incus/2Stapes/IRW/1oth
Total 98 13 88 Incus/13stapes/5SRW
(n=111 VSB) 5 oth
TABLE 1

Distribution of VSB implantation per year
*Qth= others: prosthesis or stapes footplate ** RW=Round Window
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a) Audiologic tests
Pure tone air conduction under earphones on both ears was performed at
frequencies 250 to 8000 Hz. Pure tone average (PTA) was calculated as mean
value of thresholds at 500, 1000, 2000 and 4000 kHz. To measure the effect of
the surgery on the residual hearing, the preoperative and postoperative PTA of
the ipsilateral ear were subtracted. A difference of less than 10 dB hearing level
(HL) was considered not significant for the individual. Functional gain was
calculated by subtracting the warble tone aided threshold from the unaided
threshold at frequencies 250, 500, 1000, 2000 and 4000 Hz. A French
monosyllabic test was used for the assessment of speech recognition. The
monosyllabic words were presented at a fixed level of 40, 50, 60 and 70 dB SPL
at the activation and at 60 dB SPL at long-term, in silence with the contralateral

ear plugged.

b) Questionnaires
The Abbreviated Profile of Hearing Aid Benefit (APHAB) and the Glasgow
Benefit Inventory (GBI) questionnaires were used to evaluate the subjective
hearing benefit of the VSB. The APHAB is a 24-item self-assessment scale,
which quantifies hearing difficulties in various everyday listening situations. It
contains 4 scores: ease of communication (EC), reverberation (RV), background
noise (BN), and aversiveness of sound (AV). The patient answered each

question on a seven-point response scale. The results of each subscale were
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presented as percentage of difficulty with listening on a score of 0% (no
difficulty) to 100% (maximum of difficulty) [15]. The Glasgow Benefit
Inventory (GBI) is a retrospective generic quality-of-life questionnaire
developed by Robinson et al. [16] to measure benefit from
otorhinolaryngological interventions. The GBI consists in evaluating the
changes in general and social life and physical health benefits. The score can
range from —100 (maximum drawback) to 0 (no benefit) to +100 (maximum
benefit). To evaluate the subjective benefit of VSB, we submitted questionnaires
to all patients at 24 months and 10 years after middle ear implantation. Patients
who had not returned the questionnaires were called to enquire about their daily

use of the VSB.

c) Statistical Analysis
Audiologic performances and results of the two questionnaires obtained 3
months postoperatively were compared with data collected 10 years
postoperatively. Bilateral paired or unpaired Student t-test and Wilcoxon
matched-pairs signed-rank test were used with p=0.05, with or without

Bonferroni correction. Results are expressed as mean (standard deviation, SD).
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Results

A total of 47 patients (20 females, 27 males) were retrospectively assessed for
this study. Two patients were excluded because they have no complete data. The
average age was 54.2 years (range 30.2 — 77.9). The mean follow-up time was
13 years (range 10 — 17). Thirty-one patients (65%) were not satisfied with their
HAs. Nine patients (19%) refused conventional HAs for cosmetic reasons.
Seven patients (14%) had chronic otitis externa. In all patients reported, the
FMT was crimped on the long arm of the incus. No major complications
happened during surgery. Ten patients (22%) received a processor 304 and 35
patients (78%) a processor 404. During the follow-up period, twenty-eight
patients had no long-term evaluation and four patients deceased (Table 2).

Ten patients (22.2%) were explanted after a mean time of 5.5 years (range 4-8
years): one patient had a periprosthetic infection 5 years after the surgery; five
patients presented significant pain; the gain was insufficient over time for 4
patients. Ten patients (22.2%) no longer used their implant because of the cost
of a new processor (30%) and poor benefit (40%). The reasons remained
unknown for the 2 others patients. On these eight patients, 5 changed for
conventional hearing aids instead few months after the implantation; 3 had no

alternative. Total percentage of users after 10 years was 28.8 % (n=13).
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Death

Lost to follow-up
Explantation without reimplantation
Poor benefit

Pain

Infection

Device nonusers
Cost of new processor
Poor benefit

Tinnitus

Unknown

o
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TABLE 2
Causes of non long-term postoperative evaluation (n=32)

a) Residual hearing
After implantation, unaided pure tone average in all 45 ears was 54.9 dB
(SD=9.4 dB). Six patients presented an improvement of the PTA of 1, 11, 14,
16, 21 and 26 dB. Three patients showed a worsening, one patient of 11 dB and
two patients 13 dB. For the cohort, the difference of PTA per frequency before
and after surgery was between 2.2 and 5 dB. The average of the difference of
PTA was 2.6 dB (SD=10.3 dB). The decrease of the thresholds was not
significantly different at each frequency between the implanted and the
nonimplanted ears (paired t-test with Bonferroni correction, p > 0.05).
After 10 years, the ipsilateral and the controlateral pure tone air conduction
threshold presented similar decrease (Figure 1). There was no statistically
significant difference between implanted and contralateral ear (Wilcoxon signed

rank test, n=13, p>0.05).
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A Mean AC for the implanted ear: preoperative unaided testing compared with
postoperative tests, n= 45. B Mean AC implanted ear: mean short-term post-op
and mean long-term post-op comparison, n=10. Error bars represent 1 standard

deviation.
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b) Functional gain
Functional gain provided by the VSB was calculated by subtracting the aided
threshold from the unaided threshold at each frequency. The mean gain and
standard deviation of the functional gain at each frequency is reported for the
group. Three months post-surgery, mean functional gain was 5 dB (SD= 0.76
dB) at 250 Hz, 10.6 dB (SD= 2.89 dB) at 500 Hz, 21.2 dB (SD= 6.65 dB) at
1000 Hz, 31.3 dB (SD=2.34 dB) at 2000 Hz, and 22.3 (SD=2.89 dB) at 4000
Hz. The mean gains pre-surgery and 3 months post-surgery were compared to
each frequency and the differences were statistically significant (paired t-
Student test with Bonferroni correction, n=45, p<0.0001). The mean gains pre-
surgery and 10 years post-surgery differences for 250, 1000, 2000, and 4000 Hz
were also statistically significant (paired t-Student test with Bonferroni
correction, n=13, p<0.001). Ten years after surgery, the functional gains per
frequency were 18.1 dB (SD=7.51 dB) at 250 Hz, 19.3 dB (SD=9.19 dB) at 500
Hz, 29.1 dB (SD=5.73 dB) at 1000 Hz, 30.6 dB (SD=8.13 dB) at 2000 Hz, and
25.5 dB (1.74 dB) at 4000 Hz. The comparison of short and long-term mean
gains showed no statistically significant difference for each frequency (n=13,
paired t-Student test with Bonferroni correction, p>0.01). The different results

are represented on Figure 2.
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FIG. 2

Mean freefield thresholds for the implanted ear: unaided testing compared with
aided tests at short-term (n=45) (A), long-term (n=13) (B) and the values (C).

The whiskers represent one standard deviation.
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¢) Speech discrimination in silence

The short-term mean speech comprehension was better with the VSB compared
to the unaided condition at each intensity level. This result, illustrated in Figure
3, was statistically significant with 63.7 % (SD=23.61%) of discrimination at 40
dB SPL, 80.6 % (SD=24.79%) at 50 dB SPL, 91.5% (17.15%) at 60 dB SPL,
and 95.4 % (SD=10.21%) at 70 dB SPL (mean 82.8 %, n=37, Wilcoxon signed
rank test with Bonferroni correction, p<0.002).

Ten years after surgery, at 60 dB SPL, the mean speech discrimination was 71.5
% (SD=31.9%) (n=13) with the VSB.

The comparison between short-term and long-term results did not show any

difference (Wilcoxon signed rank test, n=7, p=0.106).
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A
% Word recognition in silence
Short-term Long-term

S1 100% 100%
S2 100% 60%
S3 100% 80%
S4 100% 84%
S5 100% 100%
S6 90% 100%
S7 90% 65%

B

FIG. 3

Box plots — A. Percentage of word recognition unaided and with VSB at
different speech levels three months postsurgery (n=35) The horizontal line
through each box denotes the median value, the boxes the quartile range, the
whiskers the 90th and 10th percentiles, the cross the mean.

B. Comparison of percentage of word recognition in silence at 60 dB SPL, at
short-term and long-term postsurgery (n=7).
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d) Self-assessment scales

Thirty-one of our 45 patients (68%) answered the APHAB and the GBI two
years post-surgery and eight patients on 13 (61%) at ten years post-surgery. Four
patients filled the questionnaires two and ten years postoperatively. Hence, the
results have only been compared for these 4 patients and are illustrated Figure 4.
Statistical analysis had not been performed because of the low number of
subjects. In subcategories of APHAB, we found scores of 51.1% (SD= 4.1%) at
short-term post-surgery versus 50.3% (SD= 2%) at long-term for background
noise, 49.9% (SD= 3.6%) versus 29.6 (SD= 10.9%) for reverberation, 46.5%
(SD= 4.1%) versus 52.9% (SD=2.3%) for ease of communication, 40.8%
(SD=3.3%) versus 47.6% (SD= 5.1%) for aversiveness. Concerning the four
patients, the comparison between short-term and long-term results showed an
improvement for the subcategory Reverberation and a decrease for the
subcategory Ease of Communication and Background Noise. The subcategory
Aversiveness was unchanged.

The mean total GBI score was 17.1 (SD= 4.1) two years postoperatively versus
19.7 (SD=15.3) ten years post-surgery. Scores for each questionnaire subgroup
were: 19.6 (SD= 5.7) versus 25.5 (SD= 15.4) for general score, 3.9 (SD= 6.8)
versus 2.0 (SD=7.9) for social score and — 5.3 (SD=5.1) versus — 6.2 (SD= 3) for

physical score.
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APHAB and GBI average scores and standard deviation for each subscale of
questions with the VVSB at short and long-term postsurgery (n=4)
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Discussion

The aim of this study was to follow patients with SNHL who used the VSB
device for at least 10 years and evaluated their functional outcomes and
satisfaction. We chose to evaluate patients who Dbenefited from VSB
implantation between 1997 and 2005. At that time, the vibroplasty had not been
yet developed and the indications for the VSB were exclusively reserved to
patients with SNHL. Hence, in our study, 95 % of the patients had ski slope
hearing loss and 65 % were dissatisfied with their HAs. Their dissatisfaction
could be explained because ski slope hearing loss needed a highly variable
amplification across the frequency range. The presence of good low-frequency
hearing thresholds when using conventional amplification, especially when
combined with an occluding ear mould, can lead to an increased awareness of
occlusion effect, background noise and poor quality of sound. Moreover, around
1997, digital conventional hearing aids were at the very beginning of their
commercialization and open ear mould did not exist. For all these reasons, the
VSB was a source of hope in rehabilitation of patients presenting a ski slope
hearing loss.

The present study confirmed the preservation of hearing thresholds post-surgery.
In short-term, a mean worsening of the PTA of 2.6 dB was reported. This
hearing loss is lower than the 10 dB worsening as described by Needham et al.
[19]. This was not statistically different from the evolution of the nonoperated

ear. On the long-term, the ipsilateral and the controlateral pure tone air
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conduction thresholds presented similar decrease. These results suggested the
absence of adverse effects due to the mass loading of the ossicular chain and
confirm the safety of the device demonstrated in short-term [4,7,15] and long-
term studies. Maier et al. compared the change in bone conduction thresholds of
implanted and non-implanted ears for 16 patients with a mean duration of 11.1
years and they found no significant difference. The decrease obtained by linear
regression was 0.42 dB/year in the implanted ears and 0.57 dB/year in the non-
implanted ears. This indicated no acceleration of SNHL progression in the
implanted ears [20].

The VSB device provided an important benefit concerning functional gain and
speech comprehension in silence. The mean functional gain was 18 dB (n=45) at
short-term and 24.5 dB (n=13) after long-term evaluation. Regarding word
recognition, the VSB device still allowed a score of 71.5% of comprehension in
silence after 10 years. Our results are in accordance with those of Mosnier et al.
and Maier et al. [15,20].

In this long-term study, the APHAB showed an improvement only for
Reverberation subcategory. The others categories stayed generally unchanged or
were worse, like Ease of communication. The GBI demonstrated moderate total
and general score of + 19.7 and + 25.5, respectively, small social score and
slightly negative physical benefit, in agreement with the results of Schmuziger et
al. and others studies [13,14,16,21]. In comparison with short-term, the benefits

were stable over time.
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When the VSB was first introduced on the market, many reports described an
advantage of this implant over the conventional hearing aids [10-13]. However,
for the past 10 years, the digital HAs have significantly progressed and this
previous advantage might no longer be as clear as previously reported [13].
Nevertheless, this did not call into question that the VSB remain very beneficial
for many individuals who have SNHL, and the indications must be carefully
selected.

In our cohort, 4 patients were explanted, without complication, because of
insufficient gain and 5 patients because of significant pain despite local
treatments. The explantation of the VSB was easy to achieve thanks to the
design of the implant and could be performed under local anesthesia. The VORP
is easily removable and the FMT can remain crimped on the incus many years
without disturbing the functioning of the middle ear. Only five patients needed
revision surgery 3 to 48 months postoperatively and all five patients were
successfully implanted with a new implant, which proved that the VSB was a
reliable device over time.

Ten patients (22.2%) no longer used their implants few months after the
implantation. Three patients were dissatisfied because of poor benefit. These
patients benefited from the first generations of VSB processor. The model 304
consisted of a three-channel digital device. The low number of channels could
explain the poor benefit for some patients. All in all, almost 30% of the cohort

still used their VSB at least 10 years after implantation. Some of them had to
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change their audioprocessor. This made it easy for the patients to continue to
upgrade to the latest model even years after having the implant because each
generation of the audioprocessor is compatible with the implant. As a result,
patients always benefited from the latest audioprocessor technology. Todt et al.
compared functional gain and speech discrimination between the first
generations of audio processor and the Signia processor and showed that the
continuous improvement of the audio processors over time led to an impressive
increase in functional gain, even in the high-frequency range [22]. Five other
patients chose HAs instead of their VSB because of the cost of a new processor.
Indeed, in France, the use of a VSB was not refunded by health insurance and its
price was by far higher than conventional hearing aids. Furthermore, middle ear
implantation seemed to be cost-effective in patients undergoing SNHL who
cannot benefited from conventional hearings aids for medical reasons (chronic
otitis externa, skin irritation or allergies, stenosis of external auditory canal). The
literature suggested that this conclusion could not be applied to patients with
SNHL who were dissatisfied with HAs or refused them for cosmetic causes
[23].

Finally, in our study, 8 patients were lost to follow-up. The follow-up of patients
implanted since 1997 was difficult to achieve. Patients had been contacted by
mail and we phoned them when they did not reply to the questionnaires. And
yet, some patients could never be contacted. Indeed, the use of retrospective

results was a limiting factor in the present study.
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Conclusion

In this study, we analyzed the reliability, compared audiologic results and self-
assessment scales few months and at least 10 years after VSB implantation. The
VSB still provided an important audiologic benefit concerning functional gain
and speech comprehension in silence. The subjective evaluation confirmed the
good audiometric results and showed a constancy of the patient’s satisfaction
over time. However, with the expansion of the vibroplasty for conductive and
mixed hearing loss and the development of digital conventional hearing aids, the
indications for a VSB in SNHL have dramatically decreased and are now

restricted to patients who cannot benefit from conventional hearing aids.
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merci pour toutes tes blagounettes ; Elea, Akil (Kiki), Jennifer (I’amie des tous
petits), Raphaele, Annie (tu auras droit a ton paragraphe), Cindy (Pouet Pouet),
Christol, Ashley (Bagouse), Marie, Ludo, Claire et Mathieu (Meunier!).

Travailler avec vous tous a été une source de joie et de souvenirs intarissables !

En Chirurgie générale au CH de Chambéry

A Monsieur Bouchet. Merci de m’avoir montré que je ne mettais pas trompee de

voie en voulant faire de la chirurgie.

En ORL au CH de Chambéry

Aux Docteurs Manipoud, Guichard, Nicollet et Saumur.
A 1’équipe de choc des consultations : Frangoise, Pierre, Faustine et Sandrine.

J’ai passé un semestre inoubliable avec vous, merci !

En Chirurgie Vasculaire au CHU de Grenoble

A Monsieur le Professeur Jean Luc Magne. Je vous remercie pour votre accueil
si chaleureux dans votre service. Votre excellence chirurgicale a eté un exemple
pour moi.

A Monsieur le Professeur Carmine Sessa. Je te remercie pour la confiance que tu
m’as accordée durant mon semestre en chirurgie vasculaire.

A Albéric, Emmanuel, Augustin, Sébastien.

Aux co-internes de ce semestre : Amandine, tu es une des belles rencontres de

mon internat, les deux Nico, Spirou.
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En Chirurgie Maxillo Faciale au CHU de Grenoble

Au Docteur Béatrice Morand, merci pour ton enthousiasme et ta gentillesse.
Aux Assistantes et quelles assistantes !!

A Marine, j’ai appris a te connaitre durant ce semestre et tu es devenue bien plus
qu’une collégue de boulot, je te remercie pour tes conseils vestimentaires et
j’espére qu’on se fera une session shopping bientot ! Et au fait, quand est ce
qu’on s’inscrit a un tournoi de coinche ?

A Aurélie, blondinette mais pas écervelée, merci pour ton sourire et ta
gentillesse.

A Juliette, merci pour ton énergie !

Emma, pense a prendre ta Ritaline ;-)

A Clotilde.

Et enfin & Rodo... tu le sais je te considére un peu comme mon petit frére !

Merci pour ces 6 mois de franches rigolades !

Une petite dédicace a nos chers internes d’ophtalmo : Julie, j’ai adore étre ta co-
interne et suis trés heureuse de te connaitre, nos moments sushis me manquent !
Ben Gavard, le tombeur de ces dames, Benjamin dit Papa Mottet, Adriane et

Marc-Antoine !

Enfin, a Arnaud Attye. Merci de nous transmettre ta passion de la radiologie !
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A mes proches et mes amis

A mes parents sans qui rien n’aurait été possible. Je vous remercie pour votre
soutien indéfectible et votre amour ineébranlable. Vous m’avez soutenu dans tous
mes projets, méme les plus risqués. Je vous remercie pour I’éducation que vous
m’avez donnée et les valeurs que vous m’avez inculquées. Votre fierté compte
énormément a mes yeux et je sais que vous 1’étes aujourd’hui. Vous étes des

grands parents formidables ! Je vous aime de tout mon ceeur.

A ma grand-mére, Sacha. Je te remercie d’avoir ét¢ une seconde maman pour
moi. Les étés que 1’on a passés tous les trois avec Jacques resteront des moments
de joie et de bonheur. Je ne te remercierais jamais assez de ta générosité. Je suis
ficre que tu puisses assister a ma soutenance de these, je sais a quel point c’est

important pour toi. Je t’aime mamie.

A ma belle-famille ! Merci a Sylvie, Michel, Delphine, Patricia, Paul et Cyril.
Merci pour votre joie de vivre et votre chaleur humaine. Merci de m’avoir

accepté dans votre famille. Une pensée émue pour Manou.

A Floriane. Merci pour ton soutien lors de notre année de D4 et merci d’étre
toujours présente malgré la distance. Merci pour ton caractére bien trempé et ta
franchise. Tu es une amie sinceére et c’est rare. Merci a Nico pour ta bonne

humeur ! A Pat, Fred et Zan.

A Amaury et Jb. Ca fait longtemps qu’on ne s’est pas fait une petite soirée a

Lyon ?!

A Annie, plus qu’une co-interne, tu es vite devenue une personne
incontournable dans ma vie. On ne se connait pas depuis trés longtemps, mais
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attendes un heureux événement et que 1’on puisse élever nos FILS (©)

ensemble !

A tout le groupe de Grenoble qui m’ont accueilli comme si je faisais partie de
leur famille et avec qui j’ai vécu des moments et des soirées inoubliables :
Yannou (j’adore quand on refait le monde) et Lauren ; Elise, Thibault et Gabriel,
c’est une vraie chance de vous connaitre ; Pilip et Marie ; Pafou (encore désolée
pour la gifle) et Charlotte ; Micky (merci d’étre 1a pour Eric) et Marine ; Minor
(pour nous mettre du Katy Perry a chaque soirée et pour boire du cidre) ;
Maéliss, Paco et Gaspard merci pour votre gentillesse (vivement la Corse !!) ;
Souch et Aurélie, Katell et Gab ; Clémentine, Béné, Champi, Floriane et Régis
(tous mes veeux de bonheur !) ; les Costo Pierre et Soline, Manon (« mais c’est
pas vrai ?1?! ») ; Benoit et Claire (félicitations pour votre petit) ; Greg (on a du
se voir 5 fois non ? mais c’est un plaisir a chaque fois), les Pampe, Gaélle et

Matthieu (félicitations pour votre belle famille), Jb et Sarah.

A Eric, ma moitié. Je n’aurais jamais cru tomber amoureuse aussi vite en
arrivant a Grenoble. Tu es rentrée dans ma vie un beau jour de Novembre et
depuis on ne s’est plus quittés. Je te remercie de me faire rire, de me soutenir,
d’étre 1’épaule sur laquelle je peux me reposer depuis bientdt 6 ans. Je te
remercie pour ta curiosité et ta vivacité d’esprit qui me surprennent encore et
toujours. J’admire le médecin et ’homme que tu es. Tu m’as donné¢ le plus beau

des cadeaux qui soit : étre maman. Merci pour tout cela. Je t’aime.
Et enfin merci @ mon bébé, Maxence, qui m’apporte tant de joie et de bonheur.
Te voir grandir est la chose la plus magnifique qui soit. Je t’aime au-dela du

possible.
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Rehabilitation for Sensorineural Hearing Loss with the Vibrant

Soundbridge: A long-term study.

The objective of the study was to evaluate long-term safety, audiometric and subjective
outcomes 10 years after implantation of a middle ear Vibrant SoundBridge (VSB, Vibrant
MED-EL, Innsbruck, Austria). Forty-seven patients with sensorineural hearing loss (SNHL)
were implanted between December 1997 and December 2005 in our tertiary university
hospital. They were assessed with audiologic measurements and subjective evaluation with
self-assessment scales. Almost 30 % of patients were still using their VSB 10 years after
implantation. The two main reasons to leaving off the use of the VSB were poor benefit
(40%) and cost of a new processor (30%). Pure-tone hearing thresholds, functional gain, and
speech discrimination in silence evaluated three months post-surgery and 120 months post-
surgery were compared. Abbreviated Profile of Hearing Aid Benefit (APHAB) and Glasgow
Benefit Inventory (GBI) questionnaires were filled two years and ten years post-surgery. The
implanted ear and the contralateral ear presented similar hearing loss levels after 10 years of
use. The mean functional gain was stable over time with a mean score of 18 dB three months
postsurgery and 24.5 dB ten years after the implantation. Speech discrimination decreased
over time with a score of 91.5 % (SD=17.5%) and 71.5% (SD=31.9%) of words recognition
at 60 dB SPL, respectively three months and 120 months postsurgery. Satisfaction of the
patients was constant over time with a mean total GBI score of 17.1 two years postoperatively
and 19.7 10 years postoperatively. These results confirm that the VSB is safe and still
provided a benefit in terms of audiologic results and quality of life after ten years of use.

Key Words: Middle ear implant—Long-term assessment—Sensorineural Hearing Loss—

Safety—Self-Assessments Scales—VibrantSoundbridge
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Résumeé

Implant d’oreille moyenne Vibrant Soundbridge : Résultats dans la

réhabilitation de la surdité neurosensorielle aprés 10 années d’utilisation

L’objectif de notre étude était d’évaluer la fiabilité ainsi que les résultats audiométriques et
subjectifs aprés 10 années d’utilisation du Vibrant Soundbridge dans la réhabilitation de la
surdité neurosensorielle 1égere a modérée. Quarante-sept patients ont été implantés dans notre
service de Décembre 1997 a Décembre 2005. Ils ont été évalués selon des criteres
audiométriques et subjectifs a 1’aide de deux questionnaires d’auto-évaluation, I’ Abbreviated
Profile Hearing Aid Benefit (APHAB) et le Glasgow Benefit Inventory (GBI). Presque 30%
des patients de notre cohorte étaient encore utilisateurs de leur implant VSB 10 années apres
I’implantation. Les deux principales raisons de 1’arrét du port de I’implant étaient un gain
prothétique faible dans 40% des cas et le colt du renouvellement du processeur pour 30% des
patients. Une audiométrie tonale au casque et en champ libre associée a une audiométrie
vocale dans le silence ont été réalisées a 1’activation de I’implant puis 10 ans apres
I’implantation et ont été statistiquement comparées. L’APHAB et le GBI ont été soumis aux
patients 2 et 10 ans apres ’activation. Les différentes comparaisons ont démontré que
I’oreille implantée et ’oreille controlatérale présentaient une dégradation auditive similaire
aprés 10 années de suivi. Le gain fonctionnel moyen était stable dans le temps avec un gain
moyen de 18 dB a trois mois post-opératoire et de 24,5 dB 120 mois apres la chirurgie. La
discrimination dans le silence diminuait dans le temps avec un pourcentage de 91,5% de
compréhension apres 1’activation contre une score de 71,5% 10 ans aprés I’implantation.

L’analyse des questionnaires d’auto-évaluation montrait une constance dans la satisfaction
des patients. Nos résultats confirment que le VSB est un implant fiable et qu’il est, méme
apres 10 années d’utilisation, toujours bénéfique en terme de résultats audiométriques et de

qualité de vie des patients présentant une surdité neurosensorielle.

Mots clés : Implant oreille moyenne — Surdité neurosensorielle — Fiabilité — Questionnaires

d’auto-évaluation — Vibrant Soundbridge
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