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THE NYU COCHLEAR IMPLANT CENTER was founded in 1984 to bring an exciting new
treatment technology to people with significant hearing impairment. A revolutionary
advance, the multichannel cochlear implant remains the only effective therapy for

people with severe-to-profound sensorineural hearing loss, which is caused by dys-

function of components of the inner ear.

The Cochlear Implant Center is part of NYU Medical Center’s Department of
Ortolaryngology, which offers comprehensive care for patients with disorders of the
ear and conditions affecting hearing, balance, and facial nerve function.

Today, the NYU Cochlear Implant Center is one of the largest and most renowned
programs of its kind in the world. Its hearing specialists have performed well over
800 cochlear implants, in patients ranging from six-month-old infants to 8§7-year-old
seniors.

Since its founding, the Center has sustained a strong commitment to research and
innovation. Investigators at the Center have been instrumental in enhancing the per-
formance of implants, through its own research projects as well as collaborations
eading manufacturers on the design and testing of new generations of the
devices.

In April 2001, the Center moved into a new, state-of-the-art facility for clinical
care and research, enabling its staff to deliver the most advanced care to patients and
families in a warm, comfortable atmosphere and its researchers to intensify their
work toward improving cochlear implants.

With its international reputation for excellence and innovation, the Center has
become a highly-valued provider of professional education and training. Implant sur-
geons trained at NYU Medical Center now give the gift of sound to hearing-impaired

patients all over the world.
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Hearing Loss: Almost Every Family Is Affected

Almost every family has a member with some sort of hearing deficit. One of the most

common disabilities, deafness affects approximately 28 million people in the United

States, including more than a third of Americans past the age of retirement. It is esti-

mated that at least 200,000 adults and children are severely-to-profoundly deaf.

CAUSES OF HEARING LOSS. Hearing loss is a common consequence of aging. For

some, however, hearing loss comes early, usually because of genetic abnormalities

Cindy lost most of
her hearing in
childhood and all of it
by age 30. Resigned
to a life of silence, she made do with lip
reading and largely avoided hearing aids.
Then she learned about NYU's success with
implants and discovered that one might
help her, too. “Day one with the implant
was unbelievably loud and chaotic,” she
recalls. “My dog walking across the floor
sounded like an elephant. Now, | often
forget that I'm deaf. | wake up every day
thankful for my new life. | make sure | stop
to listen to the birds chirping or music

playing.”

and childhood infections. Among young and middle-aged
adults, hearing problems are often caused by trauma to
the ear, otosclerosis (a condition in which unwanted new
bone growth in the middle ear obstructs the passage of
sound waves), as a side effect of certain medications, or

as a complication of such disorders as diabetes.

TYPES OF HEARING LOSS. There are two types of hearing
impairment: conductive hearing loss and sensorineural

hearing loss. Some people have a combination of the two.

Conductive hearing loss is caused by dysfunction of the
apparatus that transmits sound energy from the outer ear
to the inner ear. Sounds become fainter, as if the ear’s vol-
ume control has been lowered. These conditions can typi-
cally be treated medically or surgically. Conventional
hearing aids, which amplify sound reaching the inner ear,

can also help.

PDF created with FinePrint pdfFactory trial version http://www.fineprint.com



http://www.fineprint.com

Less common, and harder to treat, is sensorineural hearing loss. This form of
deafness usually stems from damage to the snail-shaped cochlea, particularly its
“hair” cells. These tiny cells convert sound waves into electrical nerve impulses,
which in turn stimulate the auditory nerve. Conventional hearing aids offer some
benefit to people with mild-to-moderate hearing loss of this type. However, for those
with severe-to-profound impairment, the only remedy is cochlear implantation. The
cochlear implant — in essence, an artificial ear — bypasses the damaged hair cells of

the inner ear by converting sound waves into electrical impulses capable of exciting

the auditory nerve.
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, On occasion, sensorineural deafness is caused by damage to the auditory nerves,
implant surgery

sikas abeisihrse the major nerves that carry signals from the ears to the brain. Most often, this hap-

hours to perform, pens as a complication of surgery to remove neurofibromas (benign tumors) of the
and the patient is auditory nerves. Typically, these patients are totally deaf, yet some can be treated
usually discharged with an auditory brainstem implant (ABI), a modified cochlear implant that transmits

the next day. . ; ; -
: sound signals directly to the brainstem. On average, the benefit is not as great as that

of the cochlear implant, yet most recipients gain significant auditory perception.

AA

Twins Hannal and Lily of Lexington, Mass., were born with

misshapen cochleas, severely compromising their ability to hear. As

toddlers, they were given cochlear implants at NYU Medical Center.
'Soon thereafter, the twins were almost indistinguishable from their peers. They
now love to sing, play the piano, and chat with friends on the phone. Hannah and
Lily have even started learning a second language.
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Setting the Standard

The NYU Cochlear Implant Center has been a pioneer in the field for almost two
decades. Its staff has participated in numerous clinical trials, including tests of the first
multichannel implants for adults and, later, the first multichannel implants for chil-
dren. For example, NYU researchers led the first and only prospective, multicenter
study of advanced cochlear implants, funded by the Department of Veterans Affairs.
This five-year study, completed in 1993 and published in the New England Journal of
Medicine, has been noted as a landmark for its scientific research design. In 1999,
NYU was the only center in the United States chosen to conduct a feasibility study of a
new, perimodiolar electrode array for adults, which was designed to reduce trauma to

the cochlea during implantation. Based on this study, nationwide clinical trials were

launched in 2000 and the device was subsequently approved by the FDA. NYU was

the first institution in the world to use this new device in an infant, only 12 months

Dr. |. Thomas Roland,

Jr. is one of several

old; the Center has since implanted the device in a child only six months of age.
Researchers at the Center have published more than 75 papers in peer-reviewed surgeons at NYU who
journals, covering such topics as the safety and efficacy of multichannel cochlear are investigating ways

; ; aat e i ; foloidy to improve the design
implants; variables affecting implant outcomes; surgical techniques and complications; ! £

electrode design; the mechanisms of hearing loss; and the ethics of pediatric implants. chaios. s
The Center’s Co-Directors, Noel L. Cohen, M.D., and Susan B. Waltzman, Ph.D., are =~~~ """ """ "7==7====="
the authors of the textbook, Cochlear Implants, published in 2000.
Today, the Center participates in clinical trials of new devices and software
upgrades from the leading implant manufacturers. NYU is currently the only facility
performing bilateral implants under a special protocol designed to determine the best
method of programming, or tuning, the device to maximize speech perception.
Researchers at the Center are also investigating safer and more effective electrode
arrays and the influence of speech-processing strategies in a variety of populations,

including the long-term hearing impaired.
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ANATOMY OF THE FAR

Normally, sound is
transmitted along the ear ~———— Receiver/stimulator
canal to the cochlea,
which converts soundwaves
into electrical impulses. Scalp
The impulses are then sent
along the auditory nerve
to the brain. If the cochlea
is damaged, a cochlear Transmitter

implant (such as the one

Skull bone

Cochlea
shown here, made by the

Cochlear Corporation) can Auditory nerve
be used to bypass the usual '
hearing pathway. First,
sound is picked up by a
microphone, converted into
electrical signals by a
speech processor, and sent
to a transmitter on the
scalp. The transmitter
relays the signals through
the skin to a receiver-stimu-
lator, implanted in the
skull. The stimulator then
relays the signal to elec-
trodes, which stimulate the

nerve fibers of the cochlea. bas sanial

Microphone/speech processor
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The Cochlear Implant

A marvel of medical technology, the cochlear implant has improved the lives of tens of
thousands of children and adults with severe-to-profound hearing impairment. The
majority of implant recipients can hear well enough to understand at least some degree
of speech, while many have been able to learn spoken language, talk on the telephone,
or play a musical instrument. Implants help immeasurably in other ways, for example,
by reducing social isolation, building self-esteem, increasing independence, and brighten-

ing prospects for employment.

HOW THE COCHLEAR IMPLANT WORKS. The cochlear implant consists of several compo-

nents, including a microphone, speech processor, transmitter, receiver-stimulator, wires,

The NYU Cochlear

and electrodes. First, sound is picked up by a microphone and converted into electrical Implant Center uses
signals by a speech processor. These signals are sent along a thin cable to a transmitter, several types of
which is held on the scalp magnetically, an inch or so behind the ear. The transmitter, implants, including

in turn, relays the signals through the skin to a receiver-stimulator, implanted in the (froms top to bottom)
devices made by
Nucleus, Medical
Electronics, and
ulated, these nerve fibers send impulses on to the brain’s cerebral cortex, where the sig- Advanced Bionics.

skull directly beneath the transmitter. The stimulator then relays the signal through tiny

wires to a bundle of electrodes situated near the nerve fibers of the cochlea. When stim-

nal is perceived as sound.

= At 18 months, Kevin of Blue Bell, Penn., uttered not a word nor even a meaningless
sound. Testing revealed that he was profoundly deaf. Hearing aids and speech therapy
provided little help, so Kevin was referred to NYU Medical Center for a cochlear implant,
which he received before turning three. When the implant was activated, he responded
immediately. That day, as the family drove home through the Lincoln Tunnel, Kevin commented on
how loud the “rucks” (trucks) were. Now he talks constantly, and his diction is steadily improving. He
also plays the piano and attends a mainstream school.
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The Center’s Services

The NYU Cochlear Implant Center — staffed by a multidisciplinary team of physi-
cians, surgeons, audiologists, speech-language pathologists, rehabilitation specialists,
and educational consultants — provides a wide range of services for the hearing
impaired. Many of the Center’s staff members hold faculty appointments at NYU

School of Medicine.

DIAGNOSIS. Each patient undergoes a diagnostic evaluation, which determines

whether he or she is a suitable candidate for a cochlear implant. The evaluation

includes medical, otologic, radiologic, genetic, auditory, and speech perception testing,
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