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What is the Vibrant Soundbndge? ( Implantable hearing aids )

The Vibrant Soundbridge i1s a breakthrough in the treatment of sensonneural heanng loss This
FDA approved device produces sound that is clear and natural, lets you enjoy a completely
open ear canal and significantly reduces acoustic feedback

Iris.

= An entirely new approach in the freatment of moderate to severe sensornneural

hearing loss
= Animplantable middle ear heanng device that has clinically demonstrated significant
advantages over hearing aids
ITIS NOT

» Not an in-the-canal device

= Not based on conventional heanng ald acoustic technology
= Not a cochlear implant

= Not for conductive heanng loss

So If you wear heanng aids, we invite you to browse our website and learn how this
remarkable technology can

= Significantly improve sound clanty compared to your heanng aid

= |mprove your hearing In situations with disruptive background noise

= Dramatically reduce the "whistling” and feedback you experience with heanng aids
= Provide you with a more natural and comfortable fit

= Leave your ear canal completely open and unplugged

HEARING LOSS & HEARING AIDS

Approximately 28 million Amencans, or about 10% of the population, have a hearing
impairment Hearing loss is one of the most prevalent chronic health conditions in the United
States affecting people of all ages, in all segments of the population, and across all
soctoeconomic levels



in this section, you can find out about heanng, types of hearing loss, hearing aids, and
additional resources available for heanng impaired individuais

THE SOUNDBRIDGE ALTERNATIVE

The Vibrant® Soundbndge™ is not a hearng aid, It 18 a new category of Implantable middle ear
hearing devices The Soundbridge 1s an implant that directly vibrates the smail bones in the
middle ear It has been approved by the FDA as a safe and effective treatment option for
adults with moderate to severe sensonneural heanng loss who desire an alternative to
acoustic heanng aids Prior to receiving the device, it i1s recommended that an individual have
experience with appropnately fit hearing aids

Extensive clinical studies conducted in the United States and Europe have documented that
patients implanted with the Vibrant Soundbridge reported the following

o Based upon subjective responses, when companng the Vibrant Soundbridge to their
own hearing aids, a majority (86% or 42/49) of patients reported significantly improved
sound clanty and overall sound quality Forty-nine (92% or 49/53) patients completed
the test requirements for this study endpoint

¢ The Vibrant Soundbndge significantly improved patients' perceived benefit in many
hstening situations, such as familliar talkers, ease of communication, reverberation,
reduced cues, background noise, aversiveness of sound, and distortion of sound

e The Vibrant Soundbndge significantly reduced acoustic feedback when compared to
the patients' own hearing aids

e Patients reported that the Vibrant Soundbndge provided better overall fit and comfort
compared to their own heanng aids, and reduced maintenance issues due to cerumen
and moisture accumulation

» For most patients, the Vibrant Soundbridge did not significantly affect residual hearing,
however, a small percentage (4% or 2/53) of patients experienced a decrease in
residual heanng

¢ The Vibrant Soundbnidge provided equal or increased functional gain when compared
to the patients’ own hearing aid

For most patients (96%), implantation of the Vibrant Soundbndge did not significantly affect
residual heaning (unaided hearing ability), however, a small percentage (4%) of patients
experienced a decrease In residual heanng



In addition, it was documented that the Vibrant Soundbridge patients expenenced equal or
increased functional gain compared to their own heanng aid

Essential Prescribing Information
ARE YOU A SOUNDBRIDGE CANDIDATE?

The questions below may be helpful in determining whether you are a candidate for the
Symphonix Vibrant® SoundbndgeTM Successful Soundbridge users typically answer "yes" to
the questions listed If you respond with a "yes" to most of the statements you may want to
discuss the Soundbridge as a potential treatment option with your heanng healthcare provider

Keep in mind that only an Audiologist or Ear Specialist can determine whether your hearing
loss Is appropnate for this device [f you would like to find an Audiclogist or Ear Specialist in
your area that 1s expenenced with the Vibrant Soundbnidge, please click on Locate a Center of

Excellence

= Do you desire clearer more natural sounding heanng?

= Are you looking for better heanng in adverse listening environments such as
background noise?

= Do you have trouble with whistling or feedback?

= Do you find it difficult to wear hearing aids because they are uncomfortable?

= Do you experience difficulty with your own voice quality due to occlusion?

= Do you expenence multiple heanng aid repairs due to wax and debris builld-up?

Califormia Ear Institute at Stanford (Palo Alto, CA)
Denver Ear Assoclates (Denver, Colo )

Hearing Institute for Chiidren & Adults (San Jose, Calif )
House Ear Institute (Los Angeles, Calif )

Iindiana University Medical School (Indianapolis, ind )
Lennox Hill Hospital (New York, NY)

Otologic Center, Inc (Kansas City, Mo )

Otologic Medical Center, Inc (Oklahoma City, Okla )
University of Miami School of Medicine (Miami, Fla )
University of Michigan/Ann Arbor (Ann Arbor, Mich )
Virginia Mason Medical Center (Seattle, Wash )
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Acoustic Neuroma Overview

Acoustic neuromas, also known as vestibular
schwannomas, constitute approximately six
percent (6%) of all brain tumors These tumors
occur In all races of peaple and have a very slight
predilection for women over men In the Unrted
States, approximately ten (10) people per milfion,
per year are diagnosed with an acoustic neuroma
This translates to roughly two thousand, five
hundred (2,500) newly diagnosed acoustc
neuromas per year In the United States based
upon a population of around two hundred and fifty

Figure A. Bustration of the anatomy of the temporal bone ~ Million
and inner ear structures. The vestibulocochlear nerve
travels in a bony canal, the internal auditory canal, with the
facial nerve. The brain stem and Its vital structtires are

adjacent to this region. growths that arise from the balance nerve, also

called the eighth cranial nerve or
vestibulocochlear nerve (Figure A) These tumors are non-malignant, meaning that they do not spread
or metastasize to other parts of the body The location of these tumors is deep inside the skull, adjacent
to vital brain centers in the brain stem As the tumors enlarge, they Involve surrounding structures which
have to do with vital functions In the malority of cases, these tumors grow slowty over a period of years
In other cases, the growth rate is more rapid and patients develop symptoms at a faster pace Usually,
the symptoms are miid and many patients are not diagnosed until some time after their tumor has
developed Many patients also exhibit no tumor growth over a number of years when followed by yearly
MRI scans

Acoustic neuromas are benign flbrous

Forms of Acoustic Neuroma

Acoustic neuromas occur In two forms sporadic and those assoclated with Neurofibromatosis
Type Il (NF Il) Approximately ninety-five percent (95%) of all acoustic neuromas are sporadic cases and
are unilateral In contrast, those tumors associated with NF Il are bilateral and account for approximately
five percent (5%) of acoustic neuroma patlents Patients with sporadic acoustic neuromas tend to begin
having symptoms in middie age with the average being around fifty years old at diagnosis Patients with
NF Il present at a younger age averaging around thirty years old when they first develop symptoms
There is a high degree of variabllity, however, and patents may begin having symptoms and be
diagnosed with an acoustic neuroma during childhood or young adult life, as well when elderly



NF 1l Is a rare disease and 1s found In approximately one
person per one hundred thousand population in the United
States In contrast, Neurofibromatosis Type | (a related, but
different diseass) is much more common being found in
thirty to forty people per one hundred thousand population
Virtually every patient with NF Il at some point manifests
bilateral acoustic neuromas, while an acoustic neuroma in

a patient with NF 1 1s uncommon Virtually no patients with

hﬂu&:\kmmrh-(kium:ﬂvwmﬂ NF | develop bilateral tumors as do those with NF Il

Patients with NF |l also have a propensity to develop
benign nerve tumors in other locations which include other
nerves that arise from the brain stem, as well as, nerves
arising from the spinal cord and located more peripherally
In the extremities Patients with NF II, like all acoustic
neuroma patients, benefit from the care of a team of
experienced professionals who are capable of dealing with
all aspects of their complicated case management.

Figure C. As a tumor reaches medium size (between
1 and 3 centimeters in diameter) it extends out of the
internal auditory canal and grows toward the brain stem.
The larger tixnors in this category make contact with the
brain stem and other sensitive nerves.

The House Ear Clinic

The management of acoustic neuromas has been revolutionized by the physiclans and sclentists
at the House Ear Clinic. In the early 1960's acoustic neuromas were treated utflizing a suboccipital
approach without the ald of an operating microscope At that time the mortality for acoustic neuroma
removal Iin the State of Califomia was 40% At that time, Dr Willlam House, a young associate of his
brother Howard, was able to diagnose a small acoustic neuroma The patient was referred to a
neurosurgeon and the neurosurgeon recommended that the tumor be observed - a common course of

management at that time

The tumor grew relatively rapidly and was then operated by the suboccipital approach without the aid of
magnification Unfortunately, this young fireman died of the surgical procedure This had a profound
effect upon Dr Wiliam House and at that time he began doing dissections in the laboratory with the aid
of magnification and subsequently developed first the middle cranial fossa and then the translabyrinthine
approach for removal of acoustic neuromas

The use of the operating microscope soon became standard practice for all approached for removal of
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"\ acoustc neuroma The mortallty rate rapidly fell to less
than 1% and preservation of facial nerve function became
the rule rather than the excepton More recently,
preservation of heanng has also become a realistic goal in

e
. > iR
- Wt
) *&"'ﬂf"l
: ! v . :A

+ ] acoustic tumor surgery

At the House Ear Clinic and Institute, a surgical team
manages these tumors The team consists of a
neurotologist, a neurosurgeon, an intemist, the
anestheslologist and then the entire support team of

ﬁ surglcal intensive care and clinical nurses who care for the

Fgure D Large tumors are those which are at least 3 patient during their surgery and hospltalization We belleve
centimeters in diameter. These tumors press on the
brain stem and cerebellum and involve other sensitive that this team approach is important In that It adds the
nesves which arise from the brain stem surface. combined expertise of several discipiines to improve

patient outcomes

At the House Ear Clinic all current modalities used for the treatment of acoustic neuromas are
employed In general, we favor surgical removal of the tumor but may employ stereotachc x-ray therapy
when Indicated Our indication for stereotactic x-ray therapy are the same as those recommended by the
consensus conference of the National Institute of Health, namely a relatively small tumor that is growing
In an elderly patient or one whose medical condition is such that it Is deemed Inadvisable to perform
surgical removal We recommend surgery, however, for the majority of our patients

Treatment Options

The obvious goal of therapy of any benign brain tumor is to eradicate the tumor while preserving
neurologic function There are many factors which come to bear in terms of the success of treatment for
these tumors Acoustic neuromas, because of their location in proximity to delicate brain structures and
cranlal nerves, are a complicated treatment problem The treatment of these tumors is best left in the
hands of professionals who have a significant and on-going experience with their treatment. An acoustic
neuroma Is one of a small number of braln tumors that, in order to obtain the best cutcome, surgeons
who frequently treat this problem must direct the patient's care Expenence In dealing with all aspects of
treatment Is important in order to maximize success and take advantage of all therapeutic options

Surgical Therapy

Surgery for acoustic neuromas has been performed since the early 1900's The Initial successes
were few and far between by the early pioneering neurosurgeons who treated this problem The past
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twenty years have witnessed an astounding improvement in our abilites to successfully deal with these
tumors while preserving the neurological function of the patient.

Since the early 1960’s, surgeons at the House Ear Clinic have been at the forefront of innovations
In the surgical treatment of acoustic neuromas Many of the most significant advances in surgical
approaches to the skull base have originated from House Ear Clinic surgeons The treatment of acoustic
neuromas and other brain tumors Is constantly undergoing refinement and evaluation at the House Ear
Clinic. Bacause of this commitment to "cutting edge” and quality patient care, the House Ear Clinic has
become the largest referral center for acoustic neuromas world wide Each year, more than 200 patients
with acoustic neuromas are treated by members of the House Ear Clinic team, more than at any other
center in the worid

In contemporary surgical treatment of these tumors, the vast majority of patients lead a normal
Iife following their surgery The two main concems that patients typically have is preservation of faclal
nerve function and of hearing The facial nerve exits the braln stem and is anatomically in a position
adjacent to the vestibulocochlear nerve The anatomical relationships of the nerves to the structures of
the inner ear and the brain stem can be seen in the section on anatomy Preservation of facial nerve
function Is extremely important because of its cosmetic implications Normal movement of the face on
each side is controlled by the facial nerve Any disruption leads to a loss of normal muscular tone and
movement In that side of the face Our results at the House Ear Clinic with facial nerve preservation are
greater than ninety-eight percent (88%) in terms of preserving the anatomical continuity of the nerve

Pressrving anatomical continulty of the nerve means that the nerve Is intact and was not
disrupted by the surgical procedure Even with an intact nerve, the functional abilities of the nerve
may not be complete However, results from our series over the years have shown excellent results in
terms of functional outcome of the facial nerve In a recently reviewed series of over three hundred and
elghty (380) patients who underwent a middie fossa-type approach at the House Ear Clinic, ninety-five
percent (95%) of these patients maintained excellent facial nerve function after surgery Only five percent
(5%) suffered minor weakness of the faclal nerve function Preservaton of faclal nerve function is
dependent to some degree on the size of the tumor that is removed The Influence of tumor stze on facial
nerve functional outcomes is illustrated by another recent study from our group observing a recentty
treated group of over one hundred and ninety (180) patients via a translabyrinthine approach with tumors
measuring greater than 3cm In size In this group of patients, eighty percent (80%) had an acceptable
functionel outcome (House-Brackmann grades 1-3)However, only fifty-five percent (55%) of patients had
an excellent outcome (House-Brackmann grades 1-2) The aforementioned series of over 380 patients
all had tumors smaller than 2cm In dlameter This comparison is a good lllustration of the influence of
tumor size on outcome
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One of the major recent focuses of acoustic neuroma surgery Is the preservation of hearing
Major strides have been made In recent years in terms of improving the results of hearing preservation
with surgery Much like facial nerve results, the size of tumor is an influential factor Also important is how
well the patient hears pnor to surgery Heanng is determined by a test called an audiogram Thisis
performed by an audiologist. If the results of the audlogram indicate that the heanng level is sufficlent to
indicate a reasonable chance of success with saving the hearing during surgery, then a surgical
approach Is selected that Is designed to save hearing Otherwiss, it may be advisable to choose a
treatment approach that sacrifices hearing In order fo obtain a total resection of the tumor

Most patients with adequate pre-operative hearing levels have small tumors which are mostly
confined to the intemal auditory canal In these cases, at the House Ear Clinic we routinely
recommend and perform a middle fossa approach Continued refinements in this approach have led to
superior hearing preservation results Some patients also are candidates for a retrosigmoid approach
These are patients whom have small tumors that have only a small portion of the tumor located within the
intemal auditory canal However, this is a minority of patients with acoustic neuromas who have only a
smail component in the intemal auditory canal In patients with small tumors who have been operated by
the middle fossa approach at the House Ear Clinic since 1992, good hearing has been preserved In
roughly two thirds of those patients Any measurable level of heanng was preserved in eighty percent
(80%) of those patients

Surgical Approaches

The choice of surgical approach depends upon the size of the tumor and the level of residual
hearing detected on the audlogram. Again, the larger the tumor the lower the chances of saving
hearing The three mosat common surgical approaches for acoustic neuromas are the translabyrinthine,
middie fossa and retrosigmold approach All of these procedures are performed under general
anesthesia Patients In general spend 5 days in the hospital, including the day of surgery

1 Transiabyrinthine Approach
This approach was refined and popularized by surgeons at the House Ear Clinic In Los Angeles

The House Ear Clinic group has the largest experience in the worid with this surgical approach
for acoustic neuromas and other skuil base tumors The transiabyrinthine approach invoives an
Incision that is made behind the ear The mastold bone and the balance canal structures of the
Inner ear are removed in order to expose the tumor This approach results in complete tumor
removal in nearly every case One of the main advantages in this approach Is that there Is little
or no retraction of the bran required to provide excellent exposure of the tumor Another
advantage 1s early and direct locallzation of the faclal nerve which facilitates separation of the
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nerve from tumor, optimizing facial nerve outcome After completion of tumor removal, the
opening in the mastoid bone is closed with a fat graft which 1 taken from the abdomen

This approach sacrifices the hearing and balance mechanism of the inner ear As a
consequence, the ear 1s made permanently deaf Although the balance mechanism i1s removed
on the operated ear, the balance mechanism in the opposite ear provides stabiiization for the
patient. Rarely patients expenence transient vertigo immediately after surgery This generally
improves within the first five days following surgery and the patient has no further problems In
cases of larger tumors, the compensation for loss of the balance nerves on the tumor side has
naturally occurmed over time while the tumor has slowly grown to its large size The patients
rarely experience any vertigo in the early postoperative period

Middle Fossa Approach
The middle fossa approach is another treatment that House Ear Clinic surgeons developed and

currently utliize more than any other center in the world This approach Is used for small tumors
and Is utilized In cases when hearing Is to be conserved An Incision is made beginning Just in
front of the ear and extends upward in a curved fashion A small opening in the bone ls made
above the ear, and the membrane that covers the brain Is elevated away from the bone and
gently held away from the bony floor of the skull Bone Is then removed over the top of the
intemnal auditory canal to expose the tumor Tumor removal is complete in the vast majority of
casas Every effort is made to preserve hearing and still completely remove the tumor In these
cases of small tumors, hearing is preserved in the majority of cases in our expenence at the
House Ear Clinic.

Retrosigmold Approach

An incision 18 made behind the ear and an opening In the skufl is made behind the mastoid bone
The portion of the brain calied the cerebellum is retracted away in order to expose the tumor Iin
most cases the tumor can be completely removed Every effort is made in this approach to
preserve heanng and still completely remove the acoustic neuroma In some cases, because of
invasion of the audttory nerve by the tumor, it is necessary to sacrifice hearing in order to
completely remove the neuroma The success of hearing preservation In these cases Is largely
dependent upon the sze of the tumor and the condition of the auditory nerve in relation to the

tumor
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Common Questions About Acoustic Neuromas
1 What Is an acoustic neuroma? (vestibular schwannoma)

An acoustic neuroma Is a benign growth which anses from the heanng and balance nerve that originates
from the lower portion of the brain stem These tumors represent approximately six percent (6%) of all
brain tumors

2 is the tumor benign?

Yes Acoustic neuromas are benign fibrous growths that are non-malignant, meaning that they do not
spread or metastasize to other parts of the body These tumors are, by nature, very slow growing in
general They affect adjacent nervous structures by creating pressure on these structures

3 i1 have an Acoustic Neuroma, are my children at risk for developing It, too?

The majonty of acoustic neuromas are unilateral and are not hereditary Ninety-five percent (95%) of
cases are sporadic and only Involve one side This is In contrast to those tumors which are assoclated
with a hereditary disease called Neurofibromatosis Type Il (NF 1) In these patients, the acoustic
neuromas are bilateral This condition is hereditary NF |l is a rare disease and it is found in
approximately one person per one hundred thousand population in the United States If someone is
diagnosed with NF |1, they should undergo genetic counseling

4. Why me? What causes these tumors to develop?

The exact cause of acoustic neuromas is not currently known There Is ongoing research at the House
Ear Institute and other centers to try and determine the genetic defects that occur in the tumar cells
However, no specific environmental agents have been identified which causes the development of an

acoushc neuroma
5. Does my acoustic neuroma have to be treated?

The majority of patients who present with an acoustic neuroma do have treatment of the tumor However,
these are benign, very slow growing tumors In the vast majority of cases Thersfore, it should be
understood that it Is rarely an emergent situation to undergo treatment once this tumor is dlagnosed
Patients have time to research their options for treatment and find an experienced team to manage their
care Those who do elect to be observed and not undergo surgery or radlation therapy for the tumor, in
general, do not exhibit significant changes in the tumor over time as documented by frequent MRI scans
In a recently reviewed series of one hundred and nineteen (119) mostly elderly patients followed
conservatively at the House Ear Clinic over a two and a half (2 1/2) year average follow-up time, seventy
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percent (70%) of the patients did not exhibit any growth of their tumor Those that did exhibit growth or
developed new symptoms went on to have surgical removal of the tumor

6. Are there support organizations | can contact for Information?

Yes The "Acoustic Neuroma Association” I1s an excellent source of information The organization
provides educational material regarding acoustic neuromas and the various forms of treatment and can
put you Into contact with its local support group organzations

7 What are the chances | will lose my hearing?

The chances of losing heanng prior to treatment depend upon many factors Patients lose hearing due to
these tumors from pressure effects of the tumor on the auditory nerve, as well as, Invasion of the auditory
nerve by the tumor Similarly, the tumor can cause an obstruction of biood flow to the auditory nerve and
the cochlea which resuits in hearing loss Most patients present with hearing loss as the first symptom of
thewr acoustic neuroma

The chances of losing heanng completely after surgery are dependent upon the size of the tumor and the
level of hearing before treatment. Patients with poor heanng before treatment have a very low chancs,
with any therapy, of having their hearing preserved Patients with better hearing have a much better
chance of having thelir hearing preserved As noted above, in a recent series of over three hundred and
eighty (380) patients with small tumors treated by the middie fossa approach here at the House Ear Clinic,
roughly two thirds (2/3) of patients had their hearing preserved at a functional level Eighty percent (80%)
of patients maintained at least some measurable hearing which, In many cases, was good enough for
them to use the teiephone with that ear

8 What Is the chance of losing faclal nerve function?

An occaslonal patient presents with facial nerve weakness as the first symptom of their acoustic neuroma
These patients tend to be those with larger tumors The nisk of losing facial nerve function as a
consequence of surgical treatment is dependent upon the size of the tumor Patlents with small tumors
have an excellent chance of having excellent faclal nerve function after surgery Patients with small
tumors can expect a ninety-five (85%) chance of excellent nerve functon, as judged by our recent review
of patients with small tumors treated at the House Ear Chnic with a middle fossa approach Only five
percent (5%) had what Is considered good facial nerve function, which translates to a grade 3 on the
House/ Brackmann scale The chances of losing faclal nerve function with stereotactic radiosurgery Is
dependent upon the dose of radiaton delivered to the nerve Preservation of good facial nerve function
with radiosurgery has varied in reports In the neurosurgical literature from seventy to ninety-five percent
(70-95%)
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9 What is the chance the tumor will come back after treatment?

The chance of recurrence after surgical complete resection is extremely low A study of over three
thousand patients with acoustic neuromas who had their surgery at the House Ear Clinic demonstrated
that the recurrence rate after total resection was 0.2% in these patients Recurrence rates in other
surgical series have, in general, been In the zero to two percent (0-2%) range after total resection
Recurrence after sterectactic radlosurgery is stiil undetermined at this point for patients with lower
radiahon doses, as are being utlized at the present ime The radiosurgical senes "tumor control” rates
over the short-term (i @ approximately 2 5 years) are ninety-five percent (85%) However, it is still
unknown whether “tumor control” is equivalent to what 1s observed after total surgical resection (I e less

than 1% chance of tumor recurrence)
10 What type of doctor should | be consuiting about my acoustic neuroma?

Ideally, a neurosurgeon or neuro-otologic surgeon who has experience with the treatment of acoustic
neuromas should be consulted Many specialized teams exst at several centers around the country who
have the necessary experienca and frequently treat patients with acoustic neuromas These are difficult
problems that are best handled by an experienced, multidisciplinary team in order to provide the best
chance for a good outcome It Is iImportant to find out the level of experience of the physiclan that is
consulted Patients should not be bashful In asking how many acoustic neuromas the doctor has treated
within the past year, or in the past five to ten years, and what the resuits of that treatment were Patients
should expect to recsive specific answers based on a review of the physiclan's own personal data itis
important to find out the physician's personal results with preservation of facial nerve function, hearing
preservation, and the incidenice of other major complications with elther surgery or radiosurgery Patlents
should probably be wary if a surgeon does not have easily produced statistical results (this usually
means that he/she does not frequently treat these tumors) Likewise, patients should be wary of being
treated by a physiclan who only occasionally treats this complicated problem

11 Is this a tumor that any general neurosurgeon or otolaryngologist should be treating?

)gam. the e)‘perieme of the surgeon and sub-specialty training influences outcome to a tremendous
degree Patients should seek out an experienced team who frequently treats these tumors and can give
sound advice based upon adequate expenence
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