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Discover the joy 
of better hearing
Do you sometimes misunderstand what’s 
being said? Mino is a personal amplifier that will 
make the words come out loud and clear, even 
when there is a lot going on in the background. 

Mino works both with and without hearing aids  
and is just as easy to use around the dinner table 
as for listening to the radio or TV.

Mino is available from: Harris Communications 
1-800-825-6758 Voice/TTY

bellman.se/harris/hear

Now that I can hear, my daughter 
and I are closer than ever
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Could a fish commonly found in 
household aquariums hold the answer 
to how hair cells are regenerated in 
non-mammalian vertebrates?

That’s the tantalizing promise to research now 
being conducted by Hearing Restoration Project consortium members Tatjana 
Piotrowski, Ph.D., and David Raible, Ph.D. In “Lessons From Zebrafish” 
(page 32), the two researchers describe their aim to learn how fish are able to 
regrow their hair cells. The hope is that once the mechanism for regeneration 
is discovered, the knowledge can be transferred to humans. In humans and 
other mammals, hearing loss occurs when hair cells are damaged or die.

Another research piece I hope you’ll find interesting is “Testing Tinnitus 
Treatments,” by Yongbing Shi, M.D., Ph.D. (page 22). While many therapies 
have been touted, few have been both rigorously tested and successful. One 
treatment that does show promise, Tinnitus Retraining Therapy, is now the 
subject of a large-scale, well-funded clinical trial with U.S. veterans as subjects 
(page 24). Tinnitus is the top disability complaint among military personnel 
returning from Mideast conflicts.

In “Not Only for the Young” (page 16), Anil K. Lalwani, M.D., the director 
of the Cochlear Implant Program at the Columbia University College of 
Physicians and Surgeons, shares his perspective earned as an ear, nose, and 
throat surgeon who has performed more than 700 cochlear implants. Lalwani, 
who is also a member of our editorial committee, demonstrates how cochlear 
implantation is a safe, effective means of resolving profound hearing loss in 
older adults.

Finally, we have a few pieces that examine more closely the technology in 
hearing devices. The first is a comprehensive guide to the many types of hearing 
aids available, by Barbara Jenkins, Au.D., BCADA. If you’ve ever wondered 
about the differences between a CIC, RIC, and IIC, here are your answers 
(page 28). In “Hearing Aids 101,” we delve into the amazing effort that goes 
into these mini marvels (page 46), and our annual “Showstoppers” feature 
highlights the latest and greatest in hearing technology (page 36).

Warm regards,

Shari  S. Eberts
Hearing Health Foundation
Chairman, Board of Directors



6  |  HEARING HEALTH  |  A PUBLICATION OF HEARING HEALTH FOUNDATION

If you or your child isn’t benefitting from hearing 
aids, then it’s time to consider a cochlear implant 
from Advanced Bionics. At home, work, school, and 
now in the water, many recipients hear their best 
with AB’s advanced cochlear implant system.

Contact AB for a FREE informational kit!

866.844.HEAR (4327)
hear@AdvancedBionics.com

www.AdvancedBionics.com/HHF

027-M061-03                                                                                                                         ©2012 Advanced Bionics, LLC and its affiliates. All rights reserved. 

The swimmability to enjoy 
pool and bathtime!

Hear Your World
with Advanced Bionics

“The Neptune has truly changed our lives! It has made an enormous difference in 
our times around the pool. Naish can hear, we can interact, and he is absolutely 
thrilled that he can communicate with his friends in the pool. He does not feel isolated 
anymore during our time in the water—a dream come true for a parent of a child with 
significant hearing loss.”

—Terrie Kellmeyer, mother of Poppy and Naish, bilateral AB recipients (pictured above)

An Evening With Albert Edge, Ph.D.

On April 19, Albert Edge, Ph.D., a member of the 
Hearing Restoration Project’s consortium, spoke to 
nearly 100 people at the Harvard Club of New York in 
New York City about the search for a biologic cure for 
hearing loss.

An associate professor in the Department of 
Otolaryngology at Harvard Medical School, Edge is 
researching stem cells and the basic mechanisms of cellular 
repair in the nervous system. He is also studying the loss 

of sensory cells in the inner ear that result in deafness due 
to excessive noise, drugs, disease, or aging.

“Replacing cells in the inner ear is an exciting potential 
new therapy for deafness,” Edge said. Hair cells in the inner 
ear convert sound information into electrical signals that 
enable the brain to “hear” the outside world. More than 
25 years ago, researchers discovered that birds naturally 
regrow damaged hair cells and regain their hearing. In 
humans, hearing loss is permanent when the hair cells 
are damaged. New fields in science have evolved to find 
a way to trigger hair cell regrowth in humans. This could 
mean a biologic cure for the nearly 50 million Americans 
living with various forms of hearing loss, and it is a goal 
that Hearing Health Foundation is trying to reach with 
its Hearing Restoration Project (see pp. 32-33).

Come See Us!
Will you be attending the 2012 AARP Convention in 

New Orleans in September? Make sure to come see us 
at Booth #1121 to share your story about hearing loss 
and pick up a free gift bag. We will also be giving away 
customized buttons featuring your photo!

HHF NEWS

NEWS

Farewell to a Friend
Walter A. Petryshyn, M.D.
February 10, 1922 – May 15, 
2012

The board and staff of 
Hearing Health Foundation 
(formerly Deafness Research 
Foundation) mourn the loss 
of Walter A. Petryshyn, M.D., 
former medical director of 
Deafness Research Foundation 

and former director of otolaryngology at Hunterdon 
Medical Center in Raritan, N.J. Petryshyn, 90, made 
numerous contributions to the field of hearing loss and 
spoke prolifically on the progress that has been made on 
finding ways to improve hearing.

Petryshyn received his undergraduate degree at 
Columbia College, New York City, in 1943 and his 
medical degree at Long Island College of Medicine 
(now SUNY Downtown Medical Center) in 1945. After 
serving in the U.S. Army Medical Corps in Sendai, Japan, 
with the Occupational Forces, he was discharged at the 
rank of captain in 1948. He became board certified in 
otolaryngology in 1952 and a member of the Hunterdon 
Medical Center’s specialist staff in 1953, when the 
hospital first opened. He was awarded a fellowship in ear, 
nose, and throat and temporal bone pathology at Bellevue 

Hospital and Manhattan Eye, both in New York City. In 
1960, he opened a practice in Montclair, N.J., where he 
worked until his retirement in 1986.  

Petryshyn was also appointed as the first medical 
director of Deafness Research Foundation, serving on a 
voluntary basis in various additional capacities. For his 
hard work and dedication to serving the foundation’s 
mission of preventing and curing hearing loss, Petryshyn 
was twice awarded the Deafness Research Foundation’s 
Achievement Award. Other recipients include Helen 
Keller, U.S. President Herbert Hoover, Andrew Firestone, 
and Nobel Prize Winner Georg von Békésy.

Petryshyn was a recipient of the Harris P. Mosher Award 
of the Triological Society in 1960, and made contributions 
to other medical fields beyond hearing. He was cited for 
his scientific paper, “The Fractured Mandible,” dealing 
with his advances and improvements in the treatment of 
the broken lower jaw.

Petryshyn will be lovingly remembered by his wife of 
66 years, Helen; his son Walter and his wife Lindsay, and 
their sons Douglas (Bud) and Wilson; his son Gregory; 
his son Mark, his wife Wendy, and their son Emerson; his 
daughter Collette and her husband David.

In lieu of flowers, the family requests donations be 
made to Hearing Health Foundation, 363 Seventh 
Avenue, 10th Floor, New York, NY 10001-3904, www.
hearinghealthfoundation.org. 
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See What Everyone Is 
Talking About!

With Built-in  
Answering  
Machine!

Now you can read captions of  
everything your caller says.
Like captions on TV - for your phone!  The CapTel® 
Captioned Telephone lets you enjoy conversations, 

confident you’ll catch every word.  Available for 
traditional land-lines, IP-based phone service,  

and even wireless mobile apps.  

CapTel Captioned Telephones are available FREE in many states for qualified applicants.  Visit our website for details.

Captioned Telephone
www.CapTel.com 
(800) 233-9130 V/TTY

The genetics responsible 
for frequency-specific 
hearing loss have been 
historically hard to 

pinpoint. But according 
to a study published in April in 
the journal BMC Genetics, genetic 
loci were found that affected high-
frequency hearing. This could 
have far-reaching implications for 
sufferers of presbycusis, the gradual 
inability to hear high-pitched sounds 
that occurs with age.

A group from the National 
Institute on Deafness and Other 
Communication Disorders at the 

National Institutes of Health used 
genome-wide linkage analysis in 
mice. “Our results support the 
hypothesis that frequency-specific 
hearing loss results from variation 
in gene activity along the cochlear 
partition,” says lead study author 
James M. Keller, Ph.D. 

He adds that they “suggest a 
strategy for creating a map of genes 
that influence differences in hearing 
sensitivity and/or vulnerability in 
restricted portions of the cochlea.”

Keller limited the scope of the 
study’s results, however, noting that 
the high-frequency hearing loss 

(HFHL) loci explain only a portion 
of the variation in HFHL observed 
in the mice. 

“Other loci, and cross talk between 
genes at different loci, probably 
account for much of the remainder,” 
he says. “In fact, we detected a 
number of additional loci that could 
account for some of the residual 
variation.”

Keller calls for further research 
in the area. “Additional genotyping 
and analysis could greatly increase 
our understanding of the genetic 
architecture of the HFHL 
phenotype,” he says.

NEW TECHNOLOGY 
TRANSLATES SIGN 
LANGUAGE TO TEXT
Technology being 

developed by scientists 
in the U.K. at the University in 
Aberdeen translates sign language 
into text. The software can be used 
on portable devices and lets users 
tailor it to their own specific needs, 
including creating and programming 
their own signs.

“The user signs into a standard 
camera integrated into a laptop, 
netbook, smartphone, or other 
portable device such as a tablet,” 
says Ernesto Compatangelo, 
Ph.D., founder and director of the 
technology company Technabling. 
“Their signs are immediately 
translated into text which can be read 
by the person they are conversing 

with.” The technology could be on 
the market as early as next year. 

PROTOTYPE CI FOR 
THE MIDDLE EAR
Cochlear implants 
(CIs) have helped 

countless people. Still, 
there are several issues associated 
with the fact that the microphone, 
signal processor, and transmitter 
coil are worn externally. These 
include cosmetics, social stigma, 
functionality, and practicality (to 
date only one brand of CI processor 
can be worn while swimming). 
  A University of Utah engineer and 
colleagues in Ohio hope to change 
this. They have developed a tiny 
prototype microphone which, unlike 
current CIs that are worn behind the 
ear and just under the skin, can be 

implanted in the middle ear.
The system implants all of the 

external components, except for 
a battery charger which would 
ideally be worn behind the ear while 
sleeping. The study, by lead author 
Darrin J. Young, Ph.D., an associate 
professor of electrical and computer 
engineering at the University  
of Utah and USTAR, the Utah 
Science Technology and Research 
initiative, appeared in April in the 
Institute of Electrical and Electronics 
Engineers journal Transactions on 
Biomedical Engineering,

The prototype is about the size 
of a pencil eraser. The device will 
not be ready for human tests until 
the developers reduce its size and 
improve its ability to detect quieter, 
low-pitched sounds. Human trials 
are likely about three years away. 

HEARING     HEADLINES

HEARING HEADLINES

GENETIC MARKERS FOR HEARING LOSS LOCATED
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FM for Real Life 
Introducing the new 

Amigo T30/T31

Ask teachers and audiologists what they expect from FM
systems and two words are likely to pop up: Simplicity and
Reliability. Ask students the same question and they might
reply, “hear the teacher clearly”.

Amigo T30 and T31 FM educational transmitters off er these
benefi ts and more:

Keeping it simple – In-the-palm fi tting and programming 
makes PC’s and cables redundant
Hearing more speech – Broad 8.5 kHz bandwidth provides 
more high frequency speech cues
Inspiring confi dence – Status LEDs in the receiver and 
transmitter
Built to last – Robust construction withstands real life 
school settings

For more information about Amigo FM visit
www.amigofm.com or contact your hearing 
healthcare professional.

Amigo – FM made friendly!AAm

“MY HEARING HAS ALWAYS 
been my Achilles heel. As a child I 
had grommets, had my adenoids 
removed, and was constantly 
undergoing hearing tests. But really, 
my parents thought it much more of 
a problem than I did.

By the time I was a teen, I had 
high-frequency loss in both ears, more 
prominent in the right. It meant 
I couldn’t hear certain things like 
crickets and alarms, and that speech 
was a bit muffled, but I could cope.  

I was diagnosed with Ménière’s 
in my early 30s, and over the years 
my low-frequency hearing capacity 
was affected by the disease. I lived 
in a lovely area of the country, so 
it was disappointing to eventually 
realize that “the sounds of nature” I 
thought I was always hearing was in 
fact Ménière’s-induced tinnitus. (I’m 
fortunate that my tinnitus is a pleasant 
sound, like very high-pitched birds 
tweeting over a roaring ocean.)

I read once that you are allowed 
two chances at a “pardon?” in social 

settings, and by the third you have 
to try something different. By the 
third, your interlocutor will decide 
that you are: a) an idiot, b) not 
concentrating, or c) not giving their 
company the attention it deserves. 
Or a combination of all three. In 
noisy environments I regularly used 
up my “pardon lives.”

About five years ago, a hearing 
healthcare professional told me 
that my hearing loss was quite 
complicated. I have several 
conflicting problems, including the 
risk that hearing aids would magnify 
the tinnitus. But, he said, new 
technology was around the corner, 
and I should hang in there.

So finally, at 43 years of age, I 
became the proud owner of my 
first-ever hearing aids. I had great 
expectations about them, as did my 
family. In fact, I’m not sure who 
was more excited. It must be hard 
living with someone whose favorite 
phrase is “run that by me again.” 
Generally, my family members see 

the humor in my hearing 
difficulties, which is fine by 
me, really—it’s better than 
getting cross!

Nevertheless, my long- 
suffering husband practically 
danced up and down with 
joy when I came home with 
the news that I had finally 
been persuaded to get 
hearing aids. The reaction 
from our two girls, ages 12 
and 13, was similar.

While I was excited, I was 
also worried. What if they 
didn’t work? What if the 
reality was that I just don’t 

concentrate? After all, I spend a fair 
amount of time away from this world 
in the company of fairies, or what’s 
politely called my imagination.

Once my new aids were in place, 
I walked, very gingerly, out of the 
hospital doors, eyes darting in every 
direction. There was just so much 
going on: a lady’s crutches tip-
tapping across the linoleum to the 
right, a man coughing in the ER, a 
siren from an ambulance. The traffic 
was so loud, so close; I hardly dared 
cross the road. I made it to my car 
feeling like I was in a Bond movie. 
Later, a friend called. “I can’t talk,” 
I whispered. “You’re too loud.” We 
persevered, the phone held six inches 
away from my ear.  

I’ve learned that the hearing aids 
wake up messages to the brain 
which had been redundant while 
hearing diminished, and that this 
heightened sensitivity calms down 
once the brain has regrouped and 
worked out which sounds it really 
needs to focus on. Clever, isn’t it?

Much as I enjoyed the new 
sensation and hearing sounds I never 
knew existed, I admit it was tiring 
and a bit unsettling. Yes, in a fairly 
significant way, these aids have 
changed my life. But sometimes it 
is quite a relief to unplug my aids, 
store them away, and snuggle  
down with just me, my tinnitus,  
and a little quiet normality for  
company. 
Jackie Buxton lives with her family in 
Leeds, United Kingdom.

PediatricsFAMILY VOICES
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The author (second from right) with her family.

Email editor@hearinghealthmag.
com to share your parenting  

and hearing loss story.

Run That By Me Again
After decades of coping with hearing issues, a mother gets hearing devices.

By Jackie Buxton
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By Elizabeth Stump

C
ongenital hearing loss means hearing 
loss is present in an infant at birth. 
More than half of congenital hearing 
loss cases are due to genetic factors, 

according to the Centers for Disease Control 
and Prevention. To date, more than 50 deafness genes 
have been genetically sequenced, and there are likely 
to be hundreds more identified, according to Joseph 
L. Hegarty, M.D., a hearing specialist who practices in 
Colorado Springs, Colo.

Genetic causes of hearing loss can come from recessive 
or dominant genes. “Recessive versus dominant causes 
refer to the two major patterns of inheritance,” says 
William J. Kimberling, Ph.D., a senior scientist at the 
Boys Town National Research Hospital in Omaha, Neb., 
and a professor of ophthalmology at the University of 

Iowa Carver School of Medicine. Kimberling 
studies Usher syndrome, which includes 
hearing loss as a symptom.

The difference is primarily in the way the 
gene is expressed. Generally speaking, a recessive 

condition requires two copies of an inactivated 
gene in order for the disorder to manifest. Carriers of 
just one gene do not have any symptoms. Most family 
histories are negative for the condition, or show only an 
affected sibling. Multiple generations with the condition 
are seldom seen.

About 90 percent of children with hearing loss 
have parents with typical hearing, according to Anna 
Frangulov, a research coordinator involved with genetic 
studies at Children’s Hospital Boston. If both parents 
have a recessive mutation, each of their children has a 25 
percent chance of having hearing loss.

A Genetics Crash Course
Understanding the root cause of a hearing loss can help you find the right treatment.
A Genetics Crash Course

Geneticists suspect that carriers of any recessive 
disorder “would show mild symptoms, perhaps as they 
age or when put under stress, but this has not been fully 
investigated,” says Kimberling.

A dominant condition, on the other hand, requires only 
one inactive gene to manifest the disorder. Carriers are 
affected, and the typical family has multiple generations 
involved.

An estimated 70 percent of genetic forms of hearing loss 
result from recessive causes, 15 percent from dominant 
causes, and the rest from other forms of inheritance, such 
as an inherited trait linked to gender.

• • • Know Your Type • • •
Two-thirds of hereditary hearing losses are 

nonsyndromic, meaning a hearing loss with no other 
symptoms. But hereditary hearing loss can be a symptom 
of a genetic syndrome. A syndrome is any disorder that 
has a group of symptoms. There are more than 400 
named syndromes associated with hearing loss, Hegarty 
says. Hereditary hearing loss with other symptoms is 
called syndromic hearing loss.

Knowing which type of hearing loss your child has is 
important for treatment and management. If the hearing 
loss is syndromic, it may also help predict other symptoms, 
such as vision, balance, kidney, skin, thyroid, or heart 
problems. Special tests such as an electrocardiogram 
to detect abnormal heart rhythms may be required to 
diagnose a syndrome.

The most common cause of congenital nonsyndromic 
hearing loss is Connexin 26 disorder. This is a complex 
genetic condition that leads to faulty copies of the GJB2 
gene. Everyone has two copies of this gene, but when 
each biological parent has a damaged copy of the GJB2 
(encoding the protein connexin 26), their child may be 
born with hearing loss.

The gene mutation is suspected of disrupting potassium 
flow in the inner ear, resulting in a sensorineural hearing 
loss. Recent research has shown that abnormalities in 
GJB6 (encoding the protein connexin 30), located 
immediately adjacent to GJB2 on chromosome 13, also 
cause hearing loss.

• • • Recessive Syndromic Hearing Loss • • •
Recessive syndromic hearing loss accounts for about 20 

percent of all types of genetic hearing loss. Some of the 
common recessive syndromic hearing loss types include:

Alport syndrome: Hearing loss develops by early 
adolescence. It is progressive, meaning it worsens over 
time. Patients with Alport have an inherited form of 
kidney inflammation. Kidney disease and vision problems 

are other symptoms. It affects about 1 in 50,000 births.
Jervell and Lange-Nielsen syndrome: Hearing loss 

is congenital. In this syndrome the heart muscle takes 
longer than usual to recharge between beats, leading 
to an abnormal heart rhythm and an increased risk of 
fainting or sudden death. This is a rare syndrome with an 
incidence of 1 in 250,000 births.

Pendred syndrome: Hearing loss is congenital or 
occurs by age 3, and it may be progressive. People with 
this syndrome may have thyroid problems, such as 
goiter, or balance issues. It is estimated that 10 percent 
of all children with congenital hearing loss have Pendred 
syndrome, Hegarty says.

Usher syndrome: There are three types of Usher 
syndrome, all of which include progressive vision loss 
from retinitis pigmentosa, a disease that affects the 
retina. The gene mutation affects proteins important 
for hair cells in the inner ear and rods and cones in the 
retina. Type I is characterized by a profound, congenital 
hearing loss and severe balance issues; Type II, a moderate 
congenital hearing loss and no balance problems; and 
Type III, normal hearing at birth that worsens by mid- to 
late adulthood with variable balance problems. About 4 
of 100,000 births are diagnosed with Usher syndrome. 
(See “How to Create a Life of Inclusion,” page 14.)

• • • Dominant Syndromic Hearing Loss • • •
About 5 percent of all hearing loss is dominant 

syndromic in nature. Some of the common dominant 
syndromic hearing loss types include:

Branchiootorenal (BOR) syndrome: Hearing loss is 
congenital. The disorder affects the development of the 
neck, ear, and kidneys. Other symptoms include cysts on 
the neck or in front of the outer ear, a malformed outer 
ear and inner ear, and kidney problems. It affects about 1 
of 40,000 births.

Neurofibromatosis Type II: Hearing loss usually 
occurs in adolescence and can include tinnitus and balance 
issues. This nervous system disorder causes noncancerous 
tumors throughout the nervous system, including along 
the auditory nerve. Incidence is estimated to be 1 in 
25,000 to 40,000 births.

Stickler syndrome: Hearing loss is congenital and can 
be progressive. The syndrome’s various types are caused 
by gene mutations affecting collagen and the formation 
of cartilage and other connective tissues. Other symptoms 
are unusual facial features (cleft palate, small lower jaw), 
vision problems, and arthritis. The incidence is roughly 1 
in 7,500 to 9,000 births.

Treacher Collins syndrome: Hearing loss occurs in 
half of patients with this syndrome. It is caused by a gene 
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Whether it happens suddenly or gradually 
over time, hearing loss can affect physical 
and emotional health. Being unable to 
hear impacts one’s ability to socialize with 
friends, communicate with co-workers, 
and can force people to become more 
reliant on family members to constantly 
interpret for them. 

By age 65, one out of three people will have 
a hearing loss, according to the Hearing Loss 
Association of America. Signs of hearing 
loss include:

• Diffi culty understanding speech on the 
telephone

• Trouble following a conversation with two or 
more people talking at the same time

• Diffi culty hearing in a noisy background

• Having to strain to understand conversation

• The need to ask people to repeat themselves

• Misunderstanding others and 
responding inappropriately

If you or someone you know is experiencing more 
than two of these signs, it could be benefi cial to 
schedule an evaluation with a certifi ed audiologist 
to learn if you/your loved one has a hearing loss. 
For people diagnosed with severe to profound 
hearing loss, who no longer benefi t from hearing 
aids, there may be a solution. Unlike a hearing 
aid that amplifi es sound, a cochlear implant is an 
implantable solution designed to mimic natural 
hearing using sophisticated software and state-of-
the art electronic components.

Ann Dexheimer, a former certifi ed American Sign 
Language interpreter and teacher for the Deaf and 
Hard of Hearing Program in Sonoma County, was 
diagnosed with hearing loss as a child. Starting at 
age 12, her progressive loss started to worsen. 

Throughout her career, Dexheimer had taken 
professional courses and learned about cochlear 
implants, a technology that is often covered by 
many private health insurance plans and Medicare, 
and may be covered by Medicaid. Because her own 

hearing had worsened, it dawned on her in a class 
one day that she should consider getting a cochlear 
implant herself. “For me it was a no-brainer. I’d seen 
the remarkable success of children with 
cochlear implants.” 

Having a cochlear implant has become more than 
a device to assist her in hearing. “It becomes 
who you are,” Dexheimer says. “Some days you 
don’t even realize or notice that you’re hearing 
everything. Then all of sudden you’ll have a CI 
(cochlear implant) moment. You’ll hear a leaf 
hitting the ground and go, ‘Wow I heard that!’ 
It’s amazing. I’m so fortunate.”

To learn more or attend a free seminar near 
you, visit HearingHealthInfo.com or call 
1-888-899-9594.

When Hearing Aids Aren’t Enough, 
Cochlear Implants Can Help

Straining to hear each day, even when 
using powerful advanced hearing aids? 
Feeling frustrated and sometimes even 
exhausted from listening?
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mutation that affects a protein’s role in the formation of 
facial bones and tissues, including the three small bones 
in the middle ear. Other symptoms are cleft palate and 
malformed ears. About 1 in 50,000 births is affected.

Waardenburg syndrome: Although most individuals 
with this syndrome have normal hearing, those who do 
have hearing issues make this one of the most commonly 
recognized hearing loss syndromes. The gene mutation 
affects pigmentation of the skin, eyes, and hair and the 
functioning of the inner ear. It occurs in approximately 
1 in 10,000 to 20,000 births and is estimated to account 
for 2 percent of all cases of congenital hearing loss in the 
United States.

• • • Next Steps • • •
Treatment for people with genetic causes of hearing 

loss include hearing aids, cochlear implants, and speech 
therapy. In the near future, Kimberling says, treatment 
may include gene replacement therapy and other gene-
based therapies.

Generally speaking, the approach toward treating 
hearing loss, be it syndromic or nonsyndromic, depends 
upon the degree of hearing loss and not the genetic 
diagnosis. Still, the patient’s other health concerns 
are a factor. “With syndromes, the physician has to be 

concerned about the other symptoms. Usher syndrome, 
for example, requires consideration of both hearing and 
vision,” Kimberling says.

Whether a patient receives a cochlear implant (CI) or a 
hearing device depends in part upon the degree of loss and 
the age of the patient. “A congenital profound loss would 
not usually respond well to hearing aids, but most would 
do great with the CI,” Kimberling says. “If you go deaf at 
a later age, the CI will usually work well.” (See “Not Only 
for the Young,” page 16.) Consult with your hearing 
healthcare professional about the most appropriate type 
of hearing device for your specific health needs.

Couples planning to have children can be tested for 
some genetic syndromes that may cause hearing loss or 
other symptoms. Even if you do not have hearing loss 
yourself, one sign that you may be a carrier of a gene 
related to hearing loss is family members who have 
congenital or early hearing loss unrelated to birth trauma, 
noise, or age. Get advice from a genetic counselor who is 
trained to help you consider various medical, emotional, 
and ethical factors when it comes to genetic testing. 

Elizabeth Stump is a writer and editor in San Diego. She is 
the former editor-in-chief of the Hearing Loss Association of 
America’s Manhattan chapter newsletter.

The president and CEO of the New 
York-based Foundation for Sight & 
Sound, Mitch Shapiro discusses life 
with Usher syndrome, an inherited 
condition that results in hearing loss 
and blindness. About half of adults 
who are deaf and blind have Usher. 

When were you diagnosed?
Shapiro: Hearing loss was 

diagnosed when I was 8. Retinitis 
pigmentosa [a group of eye 
conditions that gradually leads to 
blindness] was not diagnosed until I 
was 24.  I have two cochlear implants 
(CIs). Before that I wore hearing aids 
for five decades, since I was 10. 

What advice do you have for 
young people newly diagnosed 
with Usher?

Shapiro: For a young person to 

fathom having to lose not just one 
sense of the body but two can be 
tough. Everyone deals with this on 
many different levels. My ultimate 
advice is to look at the future with 
a positive attitude and let nothing 
get in the way of creating a life of 
inclusion, rather of one in isolation. 
You must set achievable goals and 
have a dream. Do not let anyone tell 
you that you can’t do something, and 
do not let anyone steal your dreams.

What is a misconception about 
people with hearing and vision 
loss that you want to remedy?

Shapiro: I would say how able-
bodied people respond and react to 
a person who is vision and/or hearing 
challenged. I feel people are either 
ignorant, hasty in their responses, or 

don’t take the time to find out how 
best to communicate with someone 
else. But it goes both ways. Instead 
of a person who is disabled taking 
an arrogant and entitled approach, 
it is sometimes good to tell a 
person up front how best to assist 
or communicate. Simple phrases 
and explanations will go a long 
way toward having the best result 
between people. 

Tell us about the foundation. 
Shapiro: It is a not-for-profit 

organization I created to enhance 
the quality of life for people with 
vision and/or hearing challenges. We 
raise money and give it away. One 
example is our Help America Hear 
program, which provides hearing 
aids to the less fortunate.          

 —E.S.
For more from this interview, please 
see www.hearinghealthmag.com.

• • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • •

How to Create a Life of Inclusion



16  |  HEARING HEALTH  |  A PUBLICATION OF HEARING HEALTH FOUNDATION WWW.HEARINGHEALTHMAG.COM   |  SUMMER 2012  |  17

Thanks to advances in medicine and preventative 
healthcare, Americans are living longer than ever before. 
Seniors have become the fastest-growing segment of the 
population. With age, however, there is an unavoidable 
general deterioration of bodily functions that directly 
affects quality of life. 

Hearing impairment, occurring gradually and 
silently, robs the individual of pleasurable social 
interactions and is particularly prevalent among 
the elderly. One in three adults older than age  
60 and half of people older than age 85 experience 
hearing loss, according to the Centers for Disease Control  
and Prevention.

Age-related hearing loss (presbycusis) first affects the 

Cochlear implantation is a widely 
accepted, effective means of 
restoring hearing among profoundly 
hearing-impaired seniors.

Not Only for 
the Young

By Abbas A. Anwar, M.D., Jaclyn B. Spitzer, Ph.D.,      
and Anil K. Lalwani, M.D.
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ability to hear higher frequencies—frequencies that are 
critically important for clarity of hearing. As a result, 
hearing but not understanding what is heard is very 
common among older adults. Over time, the hearing loss 
affects the low frequencies as well.

Hearing aids are often prescribed for presbycusis. 
Although they can be beneficial, they are limited by their 
inability to restore clarity of hearing. Sounds can be more 
effectively heard with hearing aids but may still not be 
understood. Assistive listening devices such as FM units, 
which pick up sounds with a microphone and broadcast 
them to the listener via an FM signal, can also help.

But in 10 percent of patients, hearing loss is so 
severe that conventional amplification devices are only 
minimally useful. Such profound hearing loss can lead 
to an inability to communicate, cognitive impairment, 
personality changes, depression, a reduced ability to 
function, isolation, and overall an impaired quality of life.

Fortunately, cochlear implants (CIs), which are 
electronic devices implanted into the cochlea (inner 
ear), have emerged as a widely accepted, effective means 
of restoring access to sound for profoundly hearing-
impaired individuals. Hearing is being routinely restored 
in babies who are born deaf or lose hearing early in life. 
These newborns grow up with normal or nearly normal 
speech and language ability, and the vast majority attend 
mainstream schools. Similarly, adolescents and adults are 
increasingly benefiting from cochlear implantation.

Generally speaking, when hearing aids prove insufficient 
in restoring useful hearing—if, for example, you are 
unable to hear well on a telephone—you are considered 
a candidate for cochlear implantation. But profoundly 
hearing-impaired seniors are infrequently referred for 
cochlear implantation, which is a surgical procedure, due 
to concerns about general anesthesia in the elderly and 
possibly poorer rehabilitative outcomes. While it is true 
that older patients often have multiple other conditions or 
diseases that may make surgery more risky (such as high 
blood pressure or diabetes), the excellent outcomes of 
cochlear implantation among seniors cannot be ignored.

A study in the December 2010 issue of Operative 
Techniques in Otolaryngology showed that there was 
consistent evidence for improved hearing thresholds 
and speech perception ability in elderly CI recipients. 
In addition, research at Johns Hopkins University found 
that elderly patients reported a better quality of life and 
an increase in social activities after cochlear implantation.

As many similar studies have begun to advocate for 
the use of CIs in profoundly hearing-impaired elderly 
patients, details about the procedure are sometimes 
unclear to potential candidates. Here we will discuss 

the pre-operative and anesthetic considerations before 
surgery, the operation itself, the post-operative recovery 
period, potential complications that may occur, and the 
benefits of cochlear implantation in senior patients.

Before the Operation
Cochlear implantation is done under general anesthesia 

by an otologist who is an ear, nose, and throat specialist 
and an expert in the medical and surgical care of the 
ear. Potential CI candidates undergo a comprehensive 
audiological assessment to determine the severity of the 
hearing loss and the adequacy of prescribed hearing aids.

Once declared a good candidate, a diligent pre-operative 
medical evaluation must be completed. Seniors often 
have many other illnesses or conditions, so the potential 
benefits must be carefully weighed against the risks of 
surgery. There may be pre-existing medical conditions 
that would make surgery impractical. Candidates must 
also be assessed for their ability to use the equipment and 
participate in post-operative therapy.

Close collaboration with the primary care physician 
and anesthesiologist is also necessary, with referrals to 
cardiologists and other specialists for complete surgical 
clearance. The goal is to optimize both the patient’s 
medical status and medical treatment before surgery in 
order to reduce the chance of unforeseen complications.

Aside from other health conditions, many patients 
and even healthcare professionals are often reluctant to 
proceed with cochlear implantation. The perception is 
that age is a risk factor for complications related to general 
anesthesia. There are also misconceptions regarding the 
efficacy of CIs among seniors.

In a study published in the February 2009 issue 
of The Laryngoscope, we reviewed the records of 70 
patients between ages 70 to 92 who underwent cochlear 
implantation. We found that relatively healthy patients 
had no anesthesia-related complications. There were 
no deaths associated with cochlear implantation. This 
is not surprising as the surgery involves only a small 
incision with very minimal blood loss. Other diseases and 
conditions such as high blood pressure, coronary artery 
disease, and diabetes were more significant risk factors 
than age alone, but these diseases were managed well 
during the CI surgeries.  

Similarly, we showed in a 2004 study published in 
Otology & Neurotology that seniors receive substantial 
benefits with cochlear implants, and that they do as 
well as their younger counterparts. As long as other 
medical conditions are controlled, advanced age is not 
a valid reason to avoid cochlear implantation, as general 
anesthesia is typically tolerated in senior patients. What’s 
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more, the restoration of hearing is of significant benefit in 
promoting communication and interaction.

Surgical Technique
CI surgery usually takes about two hours to complete, 

requiring approximately 2 1/2 to 3 hours of general 
anesthetic. In centers with experienced otologists who do 
a high volume of cochlear implantation, the operation is 
routine and low-risk. The surgical procedure itself does 
not need to be significantly modified for elderly patients.

First, a very small area of the scalp directly behind the 
ear is clipped of hair and cleaned. A small incision is made 
in the skin just behind the ear to expose the mastoid 
bone. The surgeon then forms a slight depression in the 
bone where the internal device, or receiver, is embedded.  

Next, the surgeon will drill into the mastoid bone until 
he or she reaches the cochlea. At this point, a small hole 
is drilled into the cochlea through which the cochlear 
implant electrode array is inserted. Finally, the incision is 
closed so that the internal device is beneath the skin (see 
illustration, above). Once the operation is complete, the 
general anesthesia is weaned and the patient is brought 
to the recovery room. Many surgeons also place a large, 

temporary dressing over the operated ear.
Cochlear implantation is generally considered an 

outpatient procedure. Patients will usually be discharged 
the same day as the surgery. If there are other medical 
conditions, the patient may be admitted for overnight 
observation. Once stable, the patient is sent home with 
as-needed pain medications and sometimes antibiotics to 
prevent infection. Normal activities can be resumed in 
one to two days as long as the patient is not experiencing 
significant pain, dizziness, or other symptoms.

After two to four weeks of healing, the external 
components of the device can be programmed and 
activated by a cochlear implant audiologist. There is no 
hearing ability from the implant until this is completed.

The external components of the CI consist of a 
microphone/speech processor and a transmitter. The 
processor is placed directly behind the ear and resembles 
a conventional hearing aid. This is the component that 
transforms the sounds picked up by the microphone into 
electronic signals. These signals are sent to the transmitter, 
which sits on the skin directly over the internal receiver 
that was embedded in the skull during surgery. The 
transmitter sends the signals across the skin to this internal 
receiver, which in turn relays the signal to the electrode 
array that was implanted within the cochlea.

The Importance of Rehabilitation
Once the external components are fitted to the patient, 

the entire device is checked through a computer system 
to make sure each component is working properly. A 
hearing healthcare professional will then program the 
speech processor to fine-tune each electrode in the CI to 
comfortable listening levels. When the speech processor 
is programmed and activated, the patient will be able to 
hear for the first time through the CI.

At this point, speech usually sounds a bit distorted 
or high-pitched, and environmental sounds may be 
unfamiliar or difficult to decipher. It is imperative to 
work with a group of specialists including audiologists, 
speech therapists, and otolaryngologists in order to learn 
how to properly hear and process sounds using the CI.  

Rehabilitation and therapy are very important—but 
often underused—tools in the cochlear implantation 
process. They are designed to meet the individual needs 
of the recipient and can include direct auditory therapy, 
instruction in communication management, and training 
to make adjustments to various auditory environments. 
Speech therapy may also be recommended for people 
whose speech was significantly affected by hearing loss.

Although the rehabilitative needs and rates of progress 
will vary among patients, it is essential for a new CI 

This illustration shows a cochlear implant speech processor 

hooked around the right ear with a blue transmitter. The 

transmitter aligns itself with the internal receiver with the 

help of a magnet; the external device communicates with 

the internal device using a radio frequency. The internal 

receiver is connected to wire that is continuous with the 

electrode placed inside the cochlea.

recipient to understand that the entire process is ongoing 
and best achieved by not only wearing the speech 
processor consistently, but also by actively participating 
in any rehabilitative services that are needed.  

Over time, usually three to six months, and with 
some dedicated effort from the patient, speech and 
environmental sounds will become more clear and 
natural. There continues to be further improvement over 
the first 12 to 18 months after implantation.

Although cochlear implantation is a relatively safe 
surgery, as with any medical procedure a certain amount 
of risk is involved. Risks can include infection near the 
wound or implant site, which may require the device to 
be removed. There is also a chance of skin irritation over 
the implanted receiver. But these are very uncommon.

Other very rare complications include the onset of or 
change in tinnitus (ringing in the ear); damage to the 
vestibular system resulting in impaired balance (vertigo); 
leakage of the fluid around the brain (cerebrospinal fluid); 
infection of the fluid around the brain (meningitis); 
and damage to facial nerves, which can result in muscle 
weakness, abnormal taste, mouth dryness, or, in the worst 
cases, facial paralysis.

Despite these potential complications, several studies—
including a paper in the October 2010 issue of Otology 

and Neurotology that examined cochlear implantation 
in octogenarian and nonagenarian patients—have found 
that surgical complications associated with cochlear 
implantation do not increase among seniors.

When the appropriate precautions, expectations, and 
rehabilitative measures are taken, cochlear implantation 
can enhance hearing and improve quality of life. 

(For a list of references and additional illustrations, 
please see www.hearinghealthmag.com.)
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SOUND THERAPY

Sound therapy is the most often used treatment for 
patients with tinnitus. It can be used on an as-needed 
basis for its immediate masking and distractive effects 
to provide instant tinnitus relief and to give a sense of 
control over the patient’s tinnitus.

Sounds can also be used on a systematic, consistent basis 
as a part of tinnitus habituation therapies. Habituation 
allows the patient to learn to ignore tinnitus and therefore 
not be bothered by it, even when it is persistently present.

Examples of tinnitus habituation therapies include 
Tinnitus Retraining Therapy (TRT) and Neuromonics. 
These therapies combine systematic sound therapy with 
patient education and counseling and are adjusted based 
upon the particular condition of each patient. TRT has 
been repeatedly studied. Research evidence seems to 
support its efficacy in improving tinnitus loudness and 
severity. (See “A Landmark Trial,” page 24.)

Various types of sounds have been used in managing 
tinnitus, ranging from white noise to the patient’s 
favorite music. Sound selection should be individualized 
for maximal efficacy and tolerance, which improves 
treatment compliance and success. These sounds can 
be delivered using a variety of devices to suit different 
environments. Amplified natural sounds through hearing 
aids are also shown to be effective in reducing tinnitus in 
many patients with both hearing loss and tinnitus.

Recently, some researchers have studied the effects of 
sounds of particular patterns (including SoundCure and 
Acoustic CR Neuromodulation) that are designed to 
counteract the very brain activities that generate tinnitus 
perception and to eliminate tinnitus, rather than simply 
“masking” it. Preliminary results are encouraging and 
ongoing trials are under way.

While sound therapy has been explored in many 
studies, only a few of these studies are well controlled. 
Some reviews conclude that, although safe, the value of 
sound therapy itself remains to be confirmed due to its 
often combined use with other treatments.

DRUG THERAPY

Medications including sedatives, anti-seizure agents, 
antidepressants, hypnotics, anesthetics, steroids, 
vasodilators (which open up blood vessels), nutritional 
supplements, and homeopathic agents have all 
been explored for their potential benefits in treating 
tinnitus, with minimal to moderate, variable, and often 

controversial results. In general, medications for tinnitus 
are usually used to address accompanying problems—
such as irritability, sleep difficulties, and depression—
instead of tinnitus itself. Well-controlled drug trials for 
tinnitus are limited.

Although nortriptyline (Pamelor) has been suggested to 
be beneficial in patients with tinnitus and depression, there 
is insufficient study evidence to say that antidepressant 
therapy in general improves tinnitus. Side effects such as  
sedation, sexual dysfunction, and dry mouth are common 
with antidepressants.

Alprazolam (Xanax) has been shown to reduce tinnitus 
loudness in nearly 80 percent of study subjects in two 
small studies (with fewer than 50 subjects each).

Studies on intratympanic injection of steroids (steroids 
injected into the middle ear) have shown inconclusive or 
conflicting results in tinnitus patients.

Recent trials of anti-seizure medications including 
gabapentin (Neurontin) have either failed to provide 
sufficient evidence to prove its superiority over the 
placebo or shown only small effects that may not be 
clinically significant.

There is no reliable research evidence to support food 
supplements or homeopathic agents in treating tinnitus. 
The herbal supplement ginkgo biloba is repeatedly shown 
to be no better than a placebo in large-scale clinical trials. 

PSYCHOLOGICAL INTERVENTIONS

As the role of psychological dysfunction in chronic 
tinnitus is increasingly recognized, psychological 
interventions, in addition to routine patient education 
and counseling, have been regarded as an important part 
of tinnitus management.

While theoretically any psychological interventions 
that address anxiety, depression, and sleep should help 
a tinnitus patient, specific attention has been focused 
on cognitive-behavioral therapy (CBT) in recent years. 
Several studies have suggested that CBT improves 
tinnitus, although there is also research that shows it 
has no effect on tinnitus loudness. Most studies agree 
that CBT improves the patient’s general well-being and 
quality of life, and that the effects can be maintained over 
time. More trials are currently under way to establish its 
efficacy as a valid tinnitus treatment.

The patient education and counseling components 
in TRT and other habituation therapies may very well 
play a role of psychological intervention. Studies seem to 
indicate that TRT is superior over simple masking, which 
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Testing Tinnitus 
Treatments Various therapies for tinnitus are 

available, but which—if any—have 
been subject to rigorous testing in 
clinical trials?

By Yongbing Shi, M.D., Ph.D.

Tinnitus is a perception of sounds without an actual 
external sound source. About 50 million Americans 

experience tinnitus, according to the American Tinnitus 
Association. While the majority of these people are not 
distressed or debilitated by their tinnitus, about one in 
four people with tinnitus seeks medical attention, and 
about 5 percent suffer from chronic, severe tinnitus that is 
often accompanied by anxiety, depression, and insomnia 
which severely affects their quality of life.

Tinnitus is a symptom of auditory or nervous system 
disorders. For most people, it is caused by hearing loss. 
Since there is no cure for tinnitus, treatment is focused on 
correcting identifiable medical causes. Tinnitus often resolves 
or improves as these conditions are successfully treated.

However, in the vast majority of patients with chronic 
severe tinnitus, there are often no apparent treatable 
medical causes. Treatment in these patients is then 
directed to managing tinnitus and improving quality of 
life. This often involves a comprehensive approach that 
combines sound therapy, medications, patient education, 
and psychological interventions.

There are constant, ever-growing research efforts to find 
effective treatments for tinnitus. In May, the National 
Institutes of Health listed 114 registered clinical trials 
involving tinnitus in the United States and around the 
world. Of these, 50 are completed, 39 are ongoing, and 
24 are actively recruiting participants.

Many tinnitus treatments have been reported or 
advertised. But few, if any, of the clinical trials performed 
to date incorporate clinical designs that are appropriate 
for complex conditions such as tinnitus. As a result, the 
research available may overestimate or underestimate the 
effectiveness of the treatments they have considered.

Here is a review of the research that has been conducted 
on the most commonly employed tinnitus treatments.
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In 2009, the National Institute on Deafness and Other 
Communication Disorders funded its second-ever, phase 
III clinical trial award to support the Tinnitus Retraining 
Therapy Trial (TRTT). The TRTT is a multi-center, 
placebo-controlled, randomized trial to test the efficacy 
of Tinnitus Retraining Therapy (TRT) in individuals 
with primary, debilitating tinnitus.

National Institutes of Health-sponsored, phase III 
clinical trials are rare and represent the “gold standard” for 
definitive assessment and validation of the effectiveness 
of the most promising health-related treatments. Phase 
III trials are expensive to organize and conduct; therefore 
they are carefully and rigorously peer reviewed and 
monitored for scientific quality and cost effectiveness. As 
a result, the successful funding of the $5.6-million TRTT 
project was a landmark award for investigational studies 
of interventions for tinnitus.

Why Is Tinnitus Worthy of Study?
Tinnitus is a perplexing perceptual condition that 

manifests as a noise or sound, heard within the ears 
or head, for which there is no corresponding physical 
counterpart to account for the phantom signal. It may 
be temporary or permanent and is often associated with 
hearing loss. There is currently no proven or accepted 
cure to eliminate tinnitus at the source. In the absence of 

a cure or proven treatment for tinnitus, a large number of 
interventions have been considered. To date, none, with 
the possible exception of cognitive behavioral therapy, 
has been found to be more effective than a placebo in 
alleviating tinnitus-related complaints of distress.

Tinnitus is a significant and sizable healthcare problem. 
The problem is magnified among active-duty military 
personnel and veterans, who are often exposed to excessive 
noise as part of their military service. These potentially 
damaging acoustic exposures may coincide with or be 
reported as causal factors in the onset of tinnitus. Today, 
tinnitus is the number one service-related disability 
among U.S. veterans returning from the Middle East 
conflicts. Compensation for these tinnitus-related claims 
through the Veterans Administration Health Care System 
is staggering, and is projected to exceed $2.26 billion for 
more than 1.5 million veterans by 2014. Because tinnitus 
is such a big and costly problem among U.S. military 
personnel and veterans, this important group is a logical 
and timely target population for study.

What Is TRT?
TRT is a non-medical intervention that is implemented 

with directive, informational counseling and low-level 
sound therapy. The latter is usually achieved with sound 
generators worn on or in the ear. These components 

may be attributed to the additional psychological benefits 
from patient education and counseling.

BRAIN STIMULATION

It is now understood that the brain is important in 
producing tinnitus and determining its severity. It has 
been theorized that manipulation of activities in relevant  
areas of the brain may affect tinnitus. Deep brain 
stimulation, transcranial magnetic stimulation, and 
direct electric brain stimulation have been studied for 
their effects on tinnitus. 

Transcranial magnetic stimulation is a noninvasive 
procedure that changes neural activity in brain tissue 
within the magnetic fields generated by coils placed 
outside the skull. Deep brain stimulation and direct 

brain stimulation, on the other hand, require direct 
access to the stimulation target in the brain and are 
therefore associated with risks and complications 
normally seen in brain surgeries. Functional brain 
imaging has been reported in some studies to facilitate 
locating the stimulation target.

Pilot studies have indicated benefits from transcranial, 
deep brain, and direct brain stimulation in some 
patients. But the limited number of studies and cases 
reported, as well as the invasive nature of direct brain 
stimulation, means there is very limited support for 
their routine use in patients with tinnitus.

Some studies also suggest that electric stimulation via 
cochlear implantation can reduce tinnitus in patients 
with profound hearing loss. Electrical nerve stimulation 
is shown to have limited effects on tinnitus, but seems to 

A Landmark Trial

improve quality of life.
Finally, nontraditional interventions including 

acupuncture, hyperbaric oxygen therapy (inhaling 
concentrated oxygen in a pressurized chamber), and low-
level laser irradiation treatment through the ear canal 
have each been tested for their potential benefits in the 
treatment of tinnitus. There is insufficient study evidence 
to support their respective efficacies.

AN INDIVIDUAL APPROACH

It is becoming increasingly clear that management 
of chronic severe tinnitus often requires a combination 
of several treatment measures and that no particular 
treatment is likely to be effective for all patients.

This is because chronic tinnitus is often accompanied 

by other emotional and/or sleep disturbances, and 
because each patient is unique in terms of the cause 
of tinnitus, psychological profile, and the response to 
treatments. As a result, the management of tinnitus 
needs to be customized for each patient based on careful 
assessment of the patient and the patient’s needs.

To improve research quality and obtain reliable 
conclusions, future studies on tinnitus treatments need 
to appropriately address possible research biases, use 
standard tinnitus and severity measures, and include large 
patient samples whenever possible. 

Yongbing Shi, M.D., Ph.D., is an assistant professor of 
otolaryngology in the Department of Otolaryngology–Head 
and Neck Surgery and part of the Tinnitus Clinic care team 
at Oregon Health & Science University, Portland.

The Tinnitus Retraining Therapy Trial—which is recruiting candidates now—
promises a large-scale, well-funded examination of possibly the most 
promising therapy yet for chronic tinnitus. By Craig Formby, Ph.D., and Roberta W. Scherer, Ph.D.

are combined in the treatment protocol to habituate 
the patient’s associated negative emotional reactions 
(annoyance) to tinnitus, its perception (awareness), 
and ultimately its impact on the individual’s life. In 
other words, if the TRT-induced habituation process is 
successful, then at the end of treatment the patient will 
no longer be bothered or distressed by the tinnitus. This 
is true even though the patient may still hear the tinnitus 
sound, but it is now a neutral signal the patient can ignore.

The comprehensive TRT intervention also includes 
diagnostic and educational components in addition 
to the treatment component. The theory-based and 
model-driven, noninvasive TRT protocol is generally 
well tolerated and accepted by most patients. TRT has 
been successfully applied in over 100 clinics around the 
world and has been reported to have broad applicability, 
regardless of the cause or suspected cause for the tinnitus. 
These desirable properties, together with scientific 
evidence from neuroimaging studies that support the 
neurophysiological mechanisms that underpin TRT 
theory and the treatment protocol, have made TRT a 
widely popular intervention for distressing tinnitus.

What Is the TRTT Study Design?
Six flagship military treatment centers were selected to 

participate in the TRTT, with Air Force, Navy, Marine, 

and Department of Defense (DOD) study personnel 
contributing to the project in Texas, California, Virginia, 
and Maryland. The plan is for these military treatment 
centers to evaluate, enroll, treat, and follow a total of 228 
participants with severe debilitating tinnitus.

The TRTT has a number of rigorous inclusion and 
exclusion criteria for qualifying study participants. The 
primary inclusion criteria are:

•  Age for participation 18 or older.
•  Primary complaint of continuous, chronic (at least 12 

months), distressing subjective tinnitus.
•  A score of at least 40 on a validated self-report 

questionnaire, the Tinnitus Questionnaire, which is the 
primary measure for evaluating treatment efficacy.

•  Functionally normal-hearing sensitivity as measured by 
the audiogram, and which would not routinely require 
the use of a hearing aid to compensate for hearing loss.

•  Active-duty and retired military personnel and their 
dependents who qualify to receive healthcare at a DOD-
sponsored facility participating in the TRTT.

•  Ability to understand counseling and comprehend and 
complete English-language questionnaires. 

•  Willingness and capability to give informed consent for 
participation in the 18-month study.

The primary exclusion criteria are:
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in each treatment group. As of May, we have enrolled 
40 participants in the TRTT at five of the six military 
treatment centers. The sixth center is expected to begin 
participant enrollment within the month, and three 
Army treatment centers will be added over the coming 
year. If all goes well, then the trial should be completed 
within the next four years.

The various outcome data collected in the study will 
be evaluated at the conclusion of the trial whose 
goals are to:
•  Evaluate the efficacy of TRT by comparing 

full TRT (directive counseling and 
sound therapy) with the standard-of-care 
treatment in habituating the perceived 
tinnitus sensation, awareness, annoyance, 
and overall impact on life.

•  Evaluate the efficacy of directive counseling by 
comparing partial TRT (directive counseling and placebo 
sound generators) with the standard-of-care treatment.

•  Evaluate the efficacy of sound therapy by comparing full 
TRT implemented with conventional sound generators 
versus partial TRT implemented with placebo sound 
generators in participants assigned to directive counseling.

•  Develop statistical models and methods to establish and 
predict the success of TRT based on important baseline 
characteristics of the study participants. 

Craig Formby, Ph.D., is a University of Alabama 
distinguished graduate research professor in the Department 
of Communicative Disorders. He is the study chair leading 
the TRTT.

Roberta W. Scherer, Ph.D., is an associate scientist 
at the Johns Hopkins Bloomberg School of Public 

Health. She serves as the associate director of the 
U.S. Cochrane Center and the U.S. Satellite of 
the Cochrane Eyes and Vision Group. She directs 
the data coordinating center for the TRTT.

The TRTT and the preparation of this manuscript 
are supported by NIDCD award U01DC007411 

to C. Formby, the TRTT Study Chair, and award 
U01DC007422 to R. Scherer, TRTT Data Coordinating 
Center Director. The views expressed in this article are those 
of the author and do not necessarily reflect the official policy 
or position of the Department of the Navy and Air Force, 
Department of Defense, or the United States Government. 
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•  Predisposing disease with tinnitus symptoms that are 
amendable to medical or surgical intervention.

•  Clinical treatment for tinnitus within the previous year.
•  Evidence of malingering or exaggeration of tinnitus or 

hearing symptoms.
•  An emotional, psychological, or psychiatric condition 

precluding full participation or follow-up.
•  Active involvement in tinnitus-related litigation.
•  Diagnosis of an objective tinnitus condition that would 

account for the tinnitus problem.
•  Brain or head trauma requiring treatment 24 months 

before screening or study enrollment. 
•  Inability to complete audiological testing or the clinical 

trial protocol.
  TRTT eligibility is determined from these inclusion/
exclusion criteria, and qualified candidates then complete 
a process of informed consent. This activity occurs during 
a Baseline Eligibility Visit, which consists of a medical 
and tinnitus history, physical examination, and baseline 
audiological evaluation (including assessment of hearing, 
the tinnitus, and any sound intolerance complaints).

Each qualified and consented participant is then 
randomly assigned with equal probability, during a 

Randomization Visit, to one of the following three 
treatment groups:
•  A group receiving the full TRT protocol, including 

directive counseling and sound therapy implemented 
with conventional sound generators.

•  A group receiving directive counseling and sound 
therapy implemented with placebo sound generators.

•  A group receiving a standard-of-care counseling 
treatment as administered in the military based on 
professional guidelines and surveys completed by the 
clinicians who are participating in the TRTT at the 
military treatment centers.
Next, the participant’s assigned treatment is 

administered at an initial Treatment Visit and is followed 
by a second Treatment Visit one month later to evaluate 
ongoing compliance and address any treatment-related 
problems. Follow-up visits at the Clinical Centers take 
place at three, six, 12, and 18 months and include 
completion of tinnitus outcome questionnaires at all visits. 
Questionnaire completion and audiological evaluation, 
including assessment of the tinnitus condition, also occur 
at the six-, 12-, and 18-month visits.

The goal is to enroll, treat, and follow 76 participants 

 
For more 

information about 
the TRTT, visit www.
clinicaltrials.gov and 
participating military 
treatment centers and 

search “TRTT.”
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Frustrated by communication at work, school 
or conferences? Caption First can help you 
“see” what you can’t hear! 
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Video and Audio Files 
 Services available around the world 
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1-877-825-5234 
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Hearing loss is a complex issue. The process used 
to determine which hearing aid is best for you is 
a combination of science and art. Your hearing 

healthcare professional should work collaboratively with 
you to determine which devices are the most appropriate 
for your hearing loss, budget, and lifestyle.

Most people wait about five to seven years from the 
onset of their hearing loss until they actually seek help for 
it. And only 20 percent of people who could benefit from 
a hearing aid actually use one. Answering these questions 
with your hearing healthcare provider can help determine 
your hearing aid needs:

• What triggered you to set up your first appointment?
• When do you have the most difficulty hearing? Are 

you most frustrated at a restaurant or while watching TV?
• What situations are most important to you? Problems 

hearing at an annual concert may not be as important to 
you as weekly challenges understanding church services.

• Do you have any physical restrictions? Do you have 
mobility or dexterity issues, or is your vision poor?

• Are any of your hearing environments at work or at 
home unique? Do you work in an area that is very loud, 
or do you play a lot of sports?

Once you have determined the type and degree of 
hearing loss you have—and after it is clear you don’t have 
a medical issue requiring a referral to an ear, nose, and 
throat surgeon—you can start looking into the various 
styles of hearing aids.

Hearing Aid Types
In the past, hearing aid styles were limited, and your 

selection was predicated on your degree of hearing loss. 
This is no longer necessarily the case. A very powerful 
hearing aid can be fit into a very small device, and a person 
with a mild hearing loss may opt for a larger device.

Batteries have also improved, and many are rechargeable. 
Some hearing aids can even be recharged using a charging 
port, eliminating the need to open the device and handle 
small batteries. (For a comprehensive guide to hearing aid 
batteries, see “Power Up,” in the Winter 2012 issue, at 
www.hearinghealthmag.com.)

Please refer to the chart on page 30 for an overview of 
which hearing aid types are best suited to your level of 
hearing loss and their various features. 

Device styles are identified by their location on the ear:
BTE: Behind-the-ear hearing aids are fit behind or on 

Plenty of 
Options

top of the ear. An ear hook attaches to a tube 
that runs from the hearing aid to the entrance 
of the ear canal. An earpiece or ear tip attaches 
to keep it in the ear. 

There are two kinds of BTEs:
Traditional BTE: Thicker tubing is used 

for more stability and power. The tubing 
can handle the extra sound pressure without 
dissipating or distorting it. Standard-tubed 
BTEs are the most appropriate fit for 
profound hearing loss but also work well for 
mild through severe loss. These three-piece 
devices can be difficult for some, especially 
older users, to manipulate, and the ear molds 
require more detailed cleaning.

Slim-tubing BTE: Also known as a mini 
BTE, an open BTE, or an open ear fit hearing 
aid, this style became available in the past 
decade. For high-frequency hearing loss, it 
is the hearing aid of choice. With an open 
tip, the low frequencies escape before getting 
to the eardrum, thus allowing for a more natural sound 
for high-frequency loss. The slim tubing can’t handle as 
much power as the larger tubes, so it is better for mild 
through moderate hearing loss. The discreet fit and size 
has made the slim-tubing BTE very popular. 

KEEP IN MIND: Because of their flexibility and ease of upgrade, BTEs 
are the most common type of hearing aid for children. As a child 
grows, new ear pieces can be made without needing to change the 
hearing aid itself. In addition, parents and other adults can monitor 
usage since BTEs are easier to see.

RIC: Receiver-in-the-canal hearing aids are, at first 
glance, often mistaken for BTEs. The body of the hearing 
aid remains on top of and slightly behind the ear, but the 
receiver (speaker) portion of the device is moved from the 
primary casing to inside the ear canal—hence, receiver in 
canal. This provides two primary benefits. First, it makes 
the body of the device much smaller and lighter. Second, 
the sound quality at the eardrum is a clearer representation 
of the desired sound. When using a traditional BTE, the 
desired sound waves travel through tubing, which can 
affect the output at the eardrum. Consequently, the RIC 
hearing aid has become the most popular hearing aid on 
the market today.

RITE: Receiver-in-the-ear is another name for the 
RIC. While both are technically correct, RIC denotes the 
location of the receiver—in the canal—more specifically.

KEEP IN MIND: With BTE and RIC hearing aids, you 
may be able to sample the device the same day you 
are tested, as customized fitting is not required. This 
means you can actually test the sound quality yourself 
before you have to make a purchase decision. However, 
a hearing healthcare professional will still need to adjust 
and tune the device to your specific hearing needs. 

ITE: In-the-ear hearing aids were the first 
custom hearing aids available. Although they 
are less popular than their newer, smaller 
cousins, they are still appropriate for many 
individuals. ITE hearing aids use a larger 
battery (size 13 or 312) and can sometimes 
provide more power. They are usually more 
secure because the top of the ear helps to 
hold it in. This device is best for people who 
have difficulty with dexterity or vision. Its 

twin microphones afford better directionality and noise 
reduction than just one microphone.

HS: Half-shell hearing aids are just a smaller version of 
ITE aids. They are best for individuals who have difficulty 
putting a full BTE in their ear due to the anatomy of the 
ear. They are usually less secure than the ITE, but they 
can still hold more power than smaller devices. They use 
a size 312 battery. Always request twin microphones in a 
half-shell for improved directionality and noise reduction.

ITC: In-the-canal hearing aids fit in the concha, or bowl 
of the ear. Depending on your ear size and other options 
you require, they may or may not be available with twin 
microphones. They can still allow either a volume control 
or program control if size permits. They typically use a 
size 10A battery but sometimes a 312 can be installed.

CC: Custom-canal hearing aids are another name for 
the ITC, but it is used less often.

CIC: Completely-in-the-canal hearing aids are made to 
fit fully in the ear canal and be minimally visible. Due to 
the CIC’s small size, only one microphone can be installed, 
but the deep fit provides some natural directionality that 
is lacking in larger hearing aids.

The benefits of the CIC are not only cosmetic. Because 
the microphones are better hidden in the ear, there is less 
wind noise distraction, and the devices allow for easier 
wearing of head gear such as helmets. They use the small 
10A battery, and usually provide room for a program 
button. These work for a mild to severe hearing loss, 

This comprehensive guide to the many 
different types of hearing aids can help  
you determine which will work best for you.
By Barbara Jenkins, Au.D., BCABA

Among the wide range of hearing aid styles 
now available are (from top to bottom) the BTE 
(shown without the ear mold), CIC, and RIC.
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Protect your BTE Hearing Aids
Super Seals™ 
are the most 
effective 
protection
available for 
your Behind the 
Ear Hearing aid. 

www.justbekuz.com • 800.795.5153

•   Starter kits come with 12 Super Seals™,  
instructions and a three-pronged tool to 
apply them. 

•    They can be ordered from our website  
for $27.50 plus $4.00 shipping. 

•   New smaller size now available.

BTE RIC (aka RITE) HS ITC (aka CC) CIC

Mild to severe hearing loss Yes Yes Yes Yes Yes

Profound hearing loss Yes
Not generally 
recommended

No No No

Directional microphone Yes Yes Yes Available No (not needed)

Multiple programs Yes Yes Yes Available Available

Basic to premium technology Yes Yes Yes Yes Yes

Wireless/Bluetooth-enabled Available Available Available Available Available

FM*-enabled Available Available Available No No

Waterproof option Available No No No No

CROS** for single-sided deafness Yes Yes Yes Yes No

Most flexible for changes in hearing X

Most resistant to wind noise X

Typically most durable X

TECHNOLOGYTECHNOLOGY

depending on the size of the ear canal. (To learn about 
the newest, smallest devices, called mini-CICs or IICs—
invisible-in-the-canals—see my article “Mini Gems,” in 
the Spring 2012 issue, at www.hearinghealthmag.com.)

Technology Levels
After you and your hearing healthcare professional have 

determined the style of hearing aid that’s best for you, you 
need to choose the technology level. There are typically 
five levels, and understanding the differences among 
them will help you to decide what to get. There are two 
main considerations:

1. Sound Enhancement Options
Level 1: Economy: Economy hearing aids are usually 

the lowest price device available. The technology is 
generally at least a few years old, and consequently these 
devices are more prone to feedback. They will not have 
many, if any, of the advanced features, and they should be 
adjusted to your hearing level. They are most appropriate 
when your budget precludes the use of more advanced 
technology. They are available in all the styles above but 
may or may not have a twin microphone.

Level 2: Basic: Most manufacturers offer a basic hearing 
aid. These are distinguished from an economy model 

by the fact that they usually include new technology. 
It is scaled down from higher-end models to be more 
affordable. They have fewer options than more expensive 
options, and offer generally two to four channels.

KEEP IN MIND: Channels are the number of points used to adjust 
the sound input. Visualize a graphic equalizer used for music—the 
greater number of channels, the more refined and precise duplication 
of the sound. The more channels, the more flexibility your device has 
(although the added benefits beyond 20 are negligible). More options 
means the hearing aid can be more precisely matched to your hearing 
loss. Fewer channels can sometimes mean lower sound quality, too. 
Discuss with your provider the number of channels you need. 

Level 3: Mid Digital: At this level you can now 
add advanced features to enhance your hearing. Better 
feedback management, improved background noise 
reduction, and wireless options are now integrated. These 
devices generally have anywhere from six to 12 channels.

Level 4: High Digital: The differences between high 
digital hearing aids and their less advanced counterparts 
are greater options, more flexibility, and usually an 
increased number of channels (typically eight to 16). 
These options are not just bells and whistles; they very 

likely include the technology you need to hear your best.
Level 5: Premium: These devices are the newest 

technology with the most enhanced fidelity and options. 
There are too many options to discuss here, so have your 
provider take the time to review them with you. While not 
everyone requires a premium device,  if you have specific 
needs or a more complex audiogram, a premium device may 
benefit you. These devices have the most channels, from 14  
to 20 or more, which should meet just about anyone’s 
hearing needs.

KEEP IN MIND: You may feel overwhelmed and confused by different 
options, channels, and technical jargon. Ask your provider to clearly 
state how each type of technology can benefit you specifically. You 
may not require all of the technology in a single device, but there may 
be one aspect that is critical for your needs.

2. Available Investment: The cost of hearing aids has 
not dramatically increased in the past five to 10 years, but 
the number of available options has—and those options 
are getting more and more advanced. Don’t compromise 
on your ability to hear your best, but don’t worry about 
choosing a more economical device if you need to. Keep 
your priorities in order and be confident enough in your 

hearing healthcare professional that he or she will find 
you the best device available in your price range.

Final Considerations
If your current hearing aid is more than seven years old, 

used parts can be difficult to obtain in order to fix it. 
Hearing aids are computers, and the life of a hearing aid 
is similar to the life of any computer. Most people get 
new hearing aids every five years or so, and many upgrade 
more often because of technological advancements or 
changes in their hearing. Another thing to keep in mind 
is that there is always a period of adjustment with new 
hearing aids. Follow-up visits with your hearing healthcare 
provider will be necessary to ensure that the devices are 
optimally fit and tuned to your unique hearing ability. 

Barbara Jenkins, Au.D., is Colorado’s first board-certified 
doctor of audiology. She has more than 25 years of hospital 
and clinical experience in treating patients with hearing loss. 
Jenkins serves as Colorado’s professional state commissioner 
for the deaf and hearing impaired, and was awarded the 
2010 Leo Doerfler Award for Clinical Excellence by the 
Academy of Doctors of Audiology. For more information, see 
www.advancedaudiology.info.

*FM = Frequency modulated system that uses a microphone and receiver in the hearing aid to transmit sound across distances
**CROS = Contralateral Routing of Signal, a system that picks up the speech via a microphone from the ear with hearing loss and transports it to the better-hearing ear

Guide to Hearing Aids and Features
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Lessons From Zebra�shLessons From Zebra�sh

The groundbreaking Hearing 
Restoration Project brings together 
new focus, new science, and new hope 
for a cure for hearing loss. The project 
is based on the discovery funded by 
Hearing Health Foundation that birds 
can regenerate the hair cells necessary 
for hearing when those cells become 
damaged; humans can’t. But recent 
discoveries in stem cell research and 

gene mapping may make it possible to 
trigger hair cell regrowth in humans.

Today, about 14 laboratories in the 
U.S. abd Canada are working on ways 
to translate to humans what we already 
know about hair cell regeneration in 
chickens. One approach is to stimulate 
existing stem-like cells in the human 
inner ear to regenerate hair cells, by 
delivering molecules that stimulate 
new hair cell production. Studies in 
animals that spontaneously regenerate 
hair cells, such as birds and fish, are 
unveiling important molecules needed 
to reach this goal.

A second approach is to transplant 
stem-like cells into the damaged ear 
that can give rise to new hair cells. 
Different labs are working on different 
pieces of this puzzle: some are working 
on gene therapies, some are working 
on stem cell therapies, and others are 
working on possible ways to integrate 
both approaches. 

When these labs are successful at 
solving the puzzle of regeneration, 
there will be—for the first time ever—a 
biologic cure for hearing loss. Hearing 
Health Foundation is at the center of 
this important work.
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This is the first of four articles about current projects 
in the Hearing Restoration Project (HRP). This piece 
explains “Characterization of Support Cell Populations 
in Zebrafish Lateral Line Neuromasts,” the project of 
HRP consortium members Tatjana Piotrowski, Ph.D., 
an associate investigator at the Stowers Institute for 
Medical Research, Kansas City, Mo., and David Raible, 
Ph.D., a professor in the Department of Biological 
Structure, University of Washington, Seattle. We thank 
the researchers for contributing the story to the magazine.

Inner ear hair cells are cells with hair-like protrusions on 
the surface that convert sounds into electrical signals that 
are then transmitted to the brain. Damage to, or the death 
of, inner ear hair cells due to age, noise, or therapeutic 
drug treatments is a significant cause of deafness.

When hair cells are damaged or die in mammals, it is 
permanent. But fish, bird, and amphibian hair cells can 
regenerate after they die, and these hair cells regenerate 
frequently over the life span of the animal. To date, little 
is known about why these animals are able to regenerate 
hair cells while humans and other mammals cannot.

The respective labs of Piotrowski and Raible aim to 
uncover the molecular mechanisms that allow zebrafish 
to regenerate hair cells, followed by the identification 
of where this mechanism is “broken” in mammals. The 
zebrafish (Danio rerio) is a common freshwater aquarium 
fish used by scientists to model many human diseases. 

The results obtained from zebrafish research will set 
the stage for mechanistic studies aimed at developing 
methods to jump-start the regeneration of hair cells in 
mammals, and eventually  in people.

 THE LATERAL LINE SYSTEM
The researchers are employing the lateral line system to 

study hair cell regeneration. The lateral line system consists 
of clusters of hair cells that appear in lines along the head 
and body  of aquatic animals such as fish and frogs. This 
system enables animals to detect water motions in their 
environment, allowing them to, for example, travel in the 
same direction in schools or avoid approaching predators. 
Although the hair cells in the lateral line are not for 
hearing,  they are similar to the hair cells of the inner ear 
in that they sense vibrations, in this case not from sound 
but from water movement.

Even though lateral line hair cells  respond to slightly 
different stimuli than inner ear hair cells, they develop and 
function by an almost identical mechanism as inner ear 
hair cells in mammals. Indeed, genes that cause deafness 
in people by affecting their inner ear hair cells also 
disrupt the function of the lateral line system in zebrafish. 
However, in contrast to inner ear hair cells, lateral line hair 
cells in zebrafish and other fishes are located superficially 
in the skin, are accessible to experimental manipulation, 
and most importantly, are able to regenerate. Another 
advantage to using zebrafish is that their larvae are 

A common aquarium fish may hold answers to how non-mammalian 
vertebrates are able to regenerate hair cells.

Michael Lovett, Ph.D., Washington University School of Medicine, Joins Consortium
The HRP is a consortium made up of some of the most talented, creative, and inspired researchers 

in the area of cell regeneration in the ear. This collaborative alliance includes investigators whose 
work has already contributed significantly to the field. We are pleased that Michael Lovett, Ph.D., 
of the Washington University School of Medicine, has joined the consortium.

Lovett is a professor of genetics and pediatrics and division head at Washington University 
School of Medicine, St. Louis. He has been, and continues to be, a thought-leader in genomics 
and next generation sequencing. He is also the leader in applying genomics to the regenerative 
epithelia of the inner ear (the most relevant to hearing loss and balance disorders) and to the 
genetic wiring of the vertebrate face. These insights and methodologies apply to many other 
systems, particularly the respiratory system. Lovett’s expertise covers genomics, computational 

biology, developmental biology, genetics, and neuroscience.

transparent, allowing the analysis of 
cell behavior during regeneration 
in live animals.

The hair cell regeneration 
project in the Piotrowski lab 
builds on extensive expertise in 
zebrafish research. As a graduate 
student in the laboratory of 
Nobel Prize winner Christiane 
Nüesslein-Volhard, Piotrowski 
participated in a large-scale genetic 
screening for zebrafish mutations. 
She identified several mutations that 
caused defects in the initial formation of 
the lateral line system.

Since then, a major focus in the Piotrowski lab 
has been the identification of genes responsible for hair cell 
regeneration in the lateral line system. The lab has a three-
pronged approach to understanding hair cell regeneration: 
learning how cells behave during regeneration, identifying 
regeneration genes using modern genomic approaches, 
and screening for mutations that alter zebrafish hair cell 
regeneration.

The Raible lab has been at the forefront of developing 
the zebrafish system as a model for hair cell death and 
regeneration, teaming up with the research group of 
Edwin Rubel, Ph.D., who is also at the University of 
Washington. Raible has more than 20 years experience 
using the zebrafish system, and he and Piotrowski have 
a well-established history of collaboration spanning 
almost a decade.

THE ROLE OF SUPPORT CELLS
Hearing Health Foundation funding allows Piotrowski 

and Raible to perform a large-scale gene expression 

screen. Such studies are crucial 
for understanding hair cell 

regeneration and for identifying 
future potential therapeutic 
interventions.

“Support cells” of the inner 
ear are the mother cells, or cells 
that give rise to new hair cells 
after injury. By understanding 

the precise support cell type(s) 
responsible for producing new 

hair cells and the precise changes 
in gene expression during the 

process, it should be possible to exploit 
this knowledge to attempt the induction of 

hair cell regeneration in mammals. 
So far, the understanding of support cells in zebrafish, 

chicks, and mammals is very limited. It is not known 
which of the support cells are the stem cells that are 
primarily responsible for regeneration. Some of the genes 
identified to be expressed in subsets of support cells  
in the zebrafish lateral line will likely show a similarly 
restricted expression pattern in chicks, indicating that 
they are part of a conserved regeneration regulatory core. 
It is among these genes that might lurk those that are 
“broken” in mammals.

Studies in zebrafish will also set the stage for the 
identification of stem cells and determining at high 
cellular resolution which cells express particular signaling 
components and communicate with each other—and 
which are therefore crucial for hair cell regeneration. 
Working with other members of the HRP consortium, 
the Piotrowski and Raible team will help build a 
comprehensive picture of the critical steps that make hair 
cell regeneration possible. 
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The Oticon Intigai  (next page) sits deep in the ear canal.

ShowstoppersShowstoppers

By Nannette Nicholson, Ph.D., and Clifford Franklin, Ph.D.

AudiologyNOW!, the American 
Academy of Audiology’s annual 

convention, showcases the newest  
and most innovative technology  

in hearing devices.

TECHNOLOGY TECHNOLOGY

N
ew products, advances in technology, and trends 
in the hearing industry were on display for the 
7,500 attendees at the annual American Academy 
of Audiology expo, held the last week of March 

in Boston. Among the highlights from more than 200 
exhibitors were virtually invisible hearing aids, hearing 
devices that work with smartphone apps, integrated 
tinnitus solutions, and the world’s first waterproof 
cochlear implant processor.

For an explanation of acronyms and technology terms, 
please refer to the glossary on the next page.

Hearing Aids
Sleek designs, discreet fittings, rechargeable batteries, 

and wireless connectivity with other electronic devices are 
highlights of the latest hearing aids. Technology continues 
to tackle common complaints, such as listening effort in 
challenging noise environments and feedback.

Oticon Intigai 
Oticon Intigai (shown at left) is a super tiny, ultra 

sleek hearing solution that sits deep inside the ear canal. 
Designed for people new to hearing instruments who 
want an invisible solution, Intigai is suitable for mild to 
moderate hearing loss. The fully automatic hearing device 
aims to improve the ability of first-time users to hear and 
understand conversation and other everyday sounds with less  
listening effort, even in noisy situations. The secure, 
custom-made fit means that the tiny hearing instrument 
stays protected and secure during physical activity  
and allows easy use of phones and headsets. (www.
oticonusa.com)

Panasonic R1-W Series
This sophisticated RIC 

is designed to deliver 
crisp, clear sounds. 

With three levels of 
technology, it can 
meet the hearing 
needs of most 

listeners. Features 
such as wireless 

connectivity, a remote 
control, and voice memo 

recording provide the wearer with accessibility, ease of 
use, and variable hearing solutions. A rechargeable battery 
offers extended battery life minus the hassle of changing 
batteries. (www.panasonic.com)

Phonak Ambra
A winner of multiple 

awards for its design, 
this line of hearing 
instruments optimally 
supports hearing and 
understanding in even the 
most challenging listening 
environments. Styles range from the 
traditional BTE and micro BTE to the custom ITE and 
virtually invisible IIC (dubbed the Nano, pictured), and 
are available in 17 colors. Phonak Ambra offers Bluetooth 
wireless connectivity; the DuoPhone feature wirelessly 
transmits sound to both ears, allowing for better hearing 
of phone calls. (www.phonak.com)

ReSound Alera TS
The Alera TS is a hearing 

aid combined with a sound 
generator to treat tinnitus. 
A white-noise generator 
in your ear is used to help 
reduce the contrast of your 
tinnitus with the background 
environment, helping the brain to 
learn to habituate to the tinnitus and ignore it. The pitch 
and volume of the white noise is individualized by your 
hearing healthcare provider to meet your needs when the 
device is programmed. The Alera TS (RIC or BTE) can be 
used as part of Tinnitus Retraining Therapy (TRT). (www.

Bluetooth: Technology that uses 
short-wavelength radio transmissions 
to connect wirelessly to cell phones, 
television, music systems, home video 
games, and other devices.
BTE: Behind-the-ear hearing aid, 
which rests on the ear as a tube 
delivers sound into the ear canal. The 
tube is usually held in place by an 
earmold.
CIC: Completely-in-the-canal hearing 
aid, which sits completely in the ear 
canal and is almost invisible.
Compression: Sound processing 
that allows soft sounds to be heard, 
but keeps loud sounds from being 
intolerable to the listener.
DAI: Direct Audio Input, a method of 
connecting a hearing aid or implant via 

a wire or cable to an external device.
Earmold: Form-fitting attachment to 
the BTE, usually made of a material 
such as acrylic or silicon, that holds the 
hearing aid tubing securely in place.
IIC: Invisible-in-the-canal hearing aid, 
which sits deep in the ear canal and 
is virtually invisible. These devices are 
also called deep-fitting CICs or mini 
CICs.
ITE: In-the-ear hearing aids, a style 
of custom hearing aid that fits in the 
bowl of the ear.
Mini BTE: This differs from the 
traditional BTE in that it incorporates 
a very thin tube to deliver sound to 
the ear canal. This tube is discreet 
and allows for the ear canal to remain 
open, which results in a more natural 

sound and greater comfort. Mini BTEs 
are also called micro BTEs or receiver-
in-the-aids (RITAs).
RIC: Receiver-in-the-canal hearing aid. 
The receiver or speaker portion of this 
type of device rests comfortably in the 
ear canal while the other components 
reside behind the ear. A RIC is also 
called a receiver-in-the-ear (RITE).
TRT: Tinnitus Retraining Therapy, an 
approach to tinnitus management 
that was introduced by neuroscientist 
Pawel Jastreboff, Ph.D., and 
colleagues in 1996. (For more about 
TRT, see “A Landmark Trial,” page 24.)

(For more about the different types 
of hearing devices, see “Plenty of 
Options,” page 28.)

Glossary of Acronyms and Technology Terms
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gnresound.com) (For more about TRT, see “A Landmark 
Trial,” page 24.)

Rexton Insite+ and Blu RCU
Insite+ utilizes several automatic features that adjust 

to different listening environments in order to maximize 
speech understanding, minimize intrusive sounds, locate 
sound directions, and enjoy music. It takes regular or 
rechargeable batteries, which last all day after a six-hour 
charge. The Blu RCU streamer is a companion Bluetooth 
remote control unit. (www.rexton.com)

Siemens XCEL
XCEL is the new generation 

of Siemen’s digital 
processing platform, 
BestSound Technology. 
It aims to accelerate 

hearing aid acceptance by 
balancing better hearing and 

sound comfort. Advanced compression allows for ease of 
listening, and sophisticated fitting procedures allow for a 
better, customized fit. The new Eclipse XCEL (pictured) 
is a nearly invisible, deep-fit CIC hearing aid that uses a 
completely new, deep-fit impression procedure. With a 
flexible soft dome on the tip of the instrument, it allows 
safe, comfortable, and deeper placement in the sensitive 
bony area of the ear canal. (www.usa.siemens.com/xcel)

Sonic Flip miniRIC
This powerful yet discreet hearing 

solution is designed to enhance 
natural sound quality and 
promote better speech 
understanding. Sudden sounds, 
background noise, and feedback 
are all dampened. Bluetooth 

technology provides wireless 
connectivity, and it bills itself as 

easy to operate and fine-tune. The 
moisture-resistant Flip is appropriate for a 

range of hearing losses. (www.sonici.com)

Starkey 3 Series
Available as an RIC or mini BTE, the new 3 Series offers 

ease of listening in noisy situations with noise reduction 
and speech preservation features. An ergonomically 
designed switch makes changing volume and memory 
settings easier and more tactile, while a sophisticated 
nanotechnology coating protects against water as well as 

oil and wax. The 3 Series 
can be used with SurfLink 
Mobile, an all-in-one 
cell phone transmitter, 
assistive listening device, 
media streamer, and 
remote microphone. (www.
starkey.com)

Widex IIC and Super
The Widex IIC sits deep in the ear canal while 

providing better sound and more comfort. Its all-in-one 
design eliminates hard, uncomfortable edges. The IIC is 
available in both the Mind (with a tinnitus-elimination 
feature) and Menu (budget-friendly) hearing aid series. 
In addition, the new Super RITE (RIC) instrument is for 
severe to profound hearing loss. It offers maximum power 
and amplification in a small package. (www.widex.com)

Implants
Technology innovations for implants include 

directional microphones, sound processor improvements, 
remote controls, and waterproofing. Some manufacturers 
have entered the apps (applications) arena with implant 
instructions for iPhone and Android smartphones.

Advanced Bionics Neptune Processor
This new lightweight and 

waterproof cochlear implant 
processor is the first 
“swimmable” sound processor 
in the world. Available in 10 
colors, it communicates with 
the implant via the magnetic 
headpiece, which is connected 
to the processor by a thin cable. 
The microphone is mounted in the 
headpiece, which is available as a low-profile, everyday 
headpiece, or waterproof for swimming, bathing, and 
showering. The processor can be worn in your hair or 
pocket, on an armband or a lanyard, under your collar, 
or clipped to your clothing. (www.advancedbionics.com)

Cochlear Americas Baha 3
Cochlear’s Baha 3 is now available 

in a power model featuring 
directional microphones. This 
sound processor features a special 
cover to protect the microphone 
from perspiration and dirt. The 

Baha 3 upgrade is available for current users of previous 
models, and the Baha Support App provides information 
and support for Baha users; the free download is available 
at the Apple iTunes App Store or the Android Market. 
(www.cochlearamericas.com)

MED-EL OPUS 2XS and FineTuner
Featuring 60 hours of battery time 

with two size-675 high-power 
zinc-air batteries, the new XS 
battery pack is an extra small 
battery pack for MED-EL’s 
Opus 2 cochlear implant 
processor. Thin and light, it 

fits snugly behind the ear. The 
slim FineTuner remote control 

allows for the adjustment of settings 
without having to remove the processor, so hearing is 
uninterrupted. (www.medel.com)

Oticon Medical Ponto Pro Power
This powerful, fully digital, and programmable bone-

anchored power processor is designed for children and 

adults with conductive or mixed hearing 
losses of up to 55 decibels. Its advanced 
sound processing platform aims to 
enhance speech intelligibility and 
reduce feedback. The award-winning, 
ergonomically shaped processor 
follows the contours of the outer ear. 
An easy-to-use push button facilitates easy 
program selection. (www.oticonmedical.com)

Assistive Technology and Other Devices
Adaptable hearing systems, an amplified stethoscope, 

and a captioned phone system with customizable audio 
settings are a few examples of assistive technology for 
people with hearing loss and for people who want to 
hear more clearly. Useful hearing accessories include 
musician’s earplugs.

AESCU Technology Cube 4
The Cube 4 is an all-in-one assistive hearing system that 

works with a microphone, a telephone, cell phone, or other 
audio device. The pocket-sized device sports large buttons 
so it is easy to manipulate. (www.aescutechnology.com)
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Audiologist’s Choice Bluetooth Amplified Stethoscope
This amplified Bluetooth 

stethoscope is aimed at medical 
professionals with hearing 
loss. It streams sounds from 
the stethoscope directly to 
Bluetooth devices (such as 

the Hansaton com2, Phonak 
iCom, Siemens miniTek, 

and Widex M-DEX), which in 
turn transmit directly to hearing aids. A DAI cable is 
packaged with the device for use with hearing aids alone, 
provided your hearing aids have DAI capabilities. (www.
oaktreeproducts.com)

CaptionCall
A captioned telephone, CaptionCall features 

customizable audio settings to match your unique 
audiogram. A technician visits your home to set up the 
phone and make sure it is optimized for your hearing 
loss. The scrolling captions appear on a large, easy-to-
read screen to reinforce anything you might miss. The 
phone, which employs the free, Federal Communications 
Committee–funded captioning service, promises to 
help you use the phone again with confidence. (www.
captioncall.com)

Mack’s Ear Seals
A low-cost alternative to high-

fidelity musician’s earplugs, 
Ear Seals use a unique filter 
technology to replicate the 
natural response of the  
ear so that the sound 

remains the same—
only quieter. 

This is in contrast 
to standard earplugs, which reduce high 
frequencies and may result in muffled 
speech and distorted music. (www.
macksearplugs.com)

SoundCure Serenade
Developed by researchers at the 

University of California Irvine, Serenade 
is a single device that offers multiple 
sound therapy approaches:  S-Tones, custom 
narrowband stimuli, and broadband sounds. Of 
these, the narrowband and broadband stimuli represent 
traditional, established approaches. S-Tones, however, 

are novel, temporally patterned 
sounds customized to each 
individual’s tinnitus. Built on a 
scientific theory of tinnitus and 
known neurophysiology, studies 
suggest that S-Tones may offer 
immediate relief, and can also be 
used as part of a long-term tinnitus 
treatment program. (www.soundcure.com)

Westone Custom RIC Earpieces
RIC hearing aids offer an instant 

fit with a one-size-fits-all earpiece. 
But this experience is not optimal 
for all patients. Westone offers 
custom RIC earmolds that provide 
more venting options, less feedback, 
and a better fit. (www.westone.com)

Williams Sound DWS PCS 2
The Digi-Wave System Personal Communication 

System 2 can be used in one-way, listening-only situations, 
or for settings requiring two-way communication and 
interaction. The system includes two transceivers, two 
headsets with microphones, a two-bay charger, two cases, 
and a system carrying case. Optional accessories include 
a transceiver, receiver, conference microphone, neck loop, 
and belt clip. With a push-to-talk feature, this system can 
be used as a wireless intercom for portable discussion, 
team teaching, and language interpretation. (www.
williamssound.com). 

Nannette Nicholson, Ph.D., is an associate professor and 
director of audiology in the Department of Audiology and 

Speech Pathology at the University of Arkansas 
for Medical Sciences in Little Rock. She has a 

joint faculty appointment at the University 
of Arkansas at Little Rock and a clinical 

staff appointment at Arkansas Children’s 
Hospital.

Clifford Franklin, Ph.D., is an assistant 
professor in the Department of Audiology 
and Speech Pathology at the University of 

Arkansas at Little Rock. He has a joint 
faculty appointment at the University of 

Arkansas for Medical Sciences.

Special thanks to Carlos Minaya, a graduate 
assistant in the Department of Audiology and Speech 
Pathology, for his assistance with this article.

Want more 
information? Refer 
to the companies’ 

websites, listed throughout, 
and where products are often 

also available for purchase. 
Online retailers such as www.

soundclarity.com, www.
harriscomm.com, www.

harcmercantile.com, and 
www.justbekuz.com 

also carry some 
products.



42  |  HEARING HEALTH  |  A PUBLICATION OF HEARING HEALTH FOUNDATION WWW.HEARINGHEALTHMAG.COM   |  SUMMER 2012  |  43

and working his way up to sous chef 
in just a few months. In the years that 
followed, Ramborger moved around 
the western part of the country—
California, Seattle, even Hawaii—
working in restaurants. Eventually 
he moved to Austin, Texas.

In Austin, while working as a chef 
on the set of a deaf movie, Ramborger 
met Rutowski, 43, a deaf activist 
and former teacher. They started 
a catering company, and together 
with Buda restaurateur Rene Alcala, 
conceived the idea for ViUDA New 
Americana Bistro, which opened in 
July 2011. “Viuda” is Spanish for 
widow; the word refers 
to the two widows who 
ran the neighboring 
Carrington Hotel in the 
1880s, and it may have 
given the town its name 
as well.

A former social studies 
teacher at the Texas 
School for the Deaf, 
Rutowski left teaching 
for what he calls “more adventurous 
opportunities.” Although completely 
deaf, Rutowski wears hearing aids 
for environmental noises such as 
water running and people shouting 
behind him. “I have no speech 
discrimination,” Rutowski says, but 
adds that he can tell the difference 
between music and running water. 
Rutowski grew up talking but took 
up sign language at age 13.

He, Ramborger, and Alcala now 
co-own two restaurants in the same 
space. By day, ViUDA is a Mexican 
restaurant. In the evenings, it is a 
bistro, serving innovative dishes with 
colorful names like Flapper Bandits, 
Purple Widow, and Yammy Yak.

The yak is one of ViUDA’s signature 
dishes, according to head waiter 
Michael Moore. Moore, a recent 
graduate of the University of Texas 
and the son of two deaf parents, is a 
professional freelance interpreter and 

the only hearing waiter at ViUDA. 
Moore communicates effortlessly 
with both the hearing and non-
hearing patrons of the restaurant, 
fumbling only occasionally with 
his pen and order pad while 
simultaneously trying to sign.

“Lean, clean-cut, and tender,” 
is how Ramborger describes the 
yak. And indeed it is. It is served 
with cubed sweet potatoes and 
topped with a salad of spinach and 
cranberries whose tangy sweetness 
complements the rich meat.

Anyone who has ever worked in a 
restaurant kitchen knows how loud 

it can be. The line is a noisy, nerve-
rattling cacophony of shouting, 
scraping plates, and banging pans. 
At ViUDA, however, the kitchen is 
quiet as Ramborger and his cooks 
go about getting ready for the rush. 
He quickly prepares batter for the 
restaurant’s orange cake, a light, 
citrusy sponge cake baked in a 
hollowed-out orange peel and served 
with Chantilly cream.

How does the chef communicate 
with the other cooks when their 
hands are busy, as they often are, 
with pots, knives, and ingredients? 
“Deaf people have more peripheral 
vision,” Ramborger says. “We’ll slam 
our feet on the ground to get each 
other’s attention. When we first 
opened, it was a little clumsy for all 
of us, until we determined our roles 
on the line.”

Sous chef Jackie Johnstone has 
been with ViUDA since day one; 

she and line cook Haley McBride are 
both deaf. According to Ramborger, 
McBride has a cochlear implant, but 
usually turns it off at work.

“You don’t need ears to cook,” 
Ramborger is fond of saying. “Sight, 
taste—that’s all you need.”

It was Rutowski who submitted 
Ramborger’s name and photo to 
Eater.com’s “Hottest Austin Chef” 
contest, a national social media 
campaign that recognizes new and 
upcoming chefs. Ramborger won 
the Austin title, and then went head- 
to-head with chefs around the 
country to eventually win Eater.com’s  

2012 “Hottest Chef in 
America” title.  

“My sister took over 
the campaign, and deaf 
people flocked to it!” 
says Ramborger. “They 
really wanted me to win.” 
Although the title is an 
award in name only, 
Ramborger says he wanted 
to win because he saw 

himself in the role of mentor to 
other deaf people.

“I wanted to use [the Hottest 
Chef ] platform to be a role model for 
deaf people who maybe didn’t realize 
there were so many deaf chefs,” he 
says. “Before, when I worked with 
hearing people, the communication 
was bad. I wanted to open my own 
restaurant with deaf staff, and serve 
different cuisines.”

Ramborger sees ViUDA as 
something of a teaching restaurant. 
“I encourage deaf people to take 
the opportunity to work here, learn 
something, and then move on if 
they want to,” he says. He, too, is 
still learning, drawing up plans to 
develop a prix-fixe tasting menu with 
a wine pairing for each course. But 
he and Rutowski have no immediate 
plans to move on. “We are in for the 
long term,” Rutowski says.  

Amy Gross is a staff writer.
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Known by the moniker “The Irish Chef,” Kurt Ramborger (right) helms ViUDA with the help of staff like Michael Moore (left).

I
t’s Friday night and ViUDA 
New Americana Bistro’s air 
conditioning is on the fritz—a 
Texas restaurateur’s nightmare. 
Fortunately the evening is 

balmy, even breezy, and the staff 
scrambles to move tables outside 
onto the sidewalk. The guests are 
clearly all locals and greet the staff 
like old friends, using sign language 
or simply smiling and shaking hands.

Nearly every person who works 
at ViUDA is deaf. Perhaps not 
surprisingly, the restaurant attracts 
a regular deaf patronage. Co-owner 

Paul Rutowski says patrons who 
have hearing loss make up a small 
percentage of their clientele, but one 
recent evening, it seems as if at least 
half of the guests at the Buda, Texas, 
bistro are using sign language or 
wearing hearing aids.

Located a few stops south of Austin, 
Buda (pronounced “byuda”) is the 
quintessential small Texas town. 
Main Street is brown and faded; an 
old barber’s sign is practically the 
only color on the entire street. But 
if Buda is monochromatic, chef Kurt 
Ramborger is its colorful bright spot 

and a bit of an anomaly for this town.
With bright blue eyes, a red 

beard, and a shock of even redder 
hair, it’s easy to see why he goes 
by the moniker “The Irish Chef.” 
Ramborger, 40, is second-generation 
deaf (his two children are third-
generation). Born completely deaf, 
he communicates exclusively via 
American Sign Language.

Ramborger grew up in California’s 
San Fernando Valley in a family of 
home cooks. He began his culinary 
career as a dishwasher at a deaf 
school, developing his knife skills 

Ramborger won Eater.com’s “Hottest Chef ” 
title in Austin, and then went head-to-head 
with chefs around the country to eventually 

win the “Hottest Chef in America” title.

Chef Kurt Ramborger and his staff serve up delicious food  
using the only senses that matter in the kitchen.

By Amy Gross

‘You Don’t Need Ears to Cook’



44  |  HEARING HEALTH  |  A PUBLICATION OF HEARING HEALTH FOUNDATION WWW.HEARINGHEALTHMAG.COM   |  SUMMER 2012  |  45

Dispensers - Protect Your         
          Clients’ Hearing Aids

Offer Discovery Hearing Aid 
Warranties to Your Clients 

for the Best Protection from Loss, 
Damage or Component Failure

Attn. Consumer: No Dispenser?

WARRANTY PROTECTION 
starts for as little as $60 a year

Call Karen at

800-525-7936
www.soundaid.com

All Makes • All Models
Comprehensive • Loss • Damage • Repair

800-525-7936

Call us for your nearest provider or call:

The NEW Clarity® Pal™ features 25dB of ampliication with 
tone control, making it easy to hear conversations. 

The 2” LCD display with large dial pad eliminates the 
frustration of having an overly complicated phone.

Request a Free Catalog!  (800) 825-6758

Learn More: 
www.harriscomm.com/pal

Clarity® Pal™ Ampliied 
Bluetooth® Cell Phone
Never miss out on important conversations—

no matter where you are!

Hearing loss awareness gifts and cochlea-shaped jewelry
Use coupon code HHF2012 to receive a 5% discount off your order

Listen With Your Heart

Visit www.audbling.com or call 
941-320-6167 to place your order.

https://www.facebook.com/AuDBling
https://twitter.com/#!/audbling

Josephine Moore 
McFadden

“I’ve been living with 
hearing loss for more than 
50 years. I was a 26-year-
old widow with twin 

boys, applying for nursing 
school, when I found out I 

had hearing loss. Even though 
I used a hearing aid, I always felt I 

was missing pieces of conversations.”

Rebecca Nava

“I suffered hearing loss while 
serving my country as an 
army specialist in Iraq. 
The damage I suffered in 
combat is making it even 
harder to fit back in as a 

civilian.”  

Katherine Simpson

“I remember when my 
little brother started to 
lose his hearing when 
he was just 10. Six years 
later in college, I started 

to lose my hearing. Social 
situations became awkward 

because I was missing parts of 
conversations. It was hard for me 

to tell my friends about my hearing loss.”

Dominic Pisano

“I was just 5 years old when 
I lost my hearing. Growing 
up was tough, especially 
in high school. There 
were many times when 
understanding my teachers 

was really difficult.”  

 —Andrea Delbanco, Senior Editor

In May, Hearing Health Foundation launched a national public service announcement on TV and radio 
to demonstrate the prevalence and diversity of those affected by hearing loss. “Faces of Hearing Loss” 

featured real people sharing their experiences of living with hearing loss and expressing hope for a cure.
The media campaign began airing in May to coincide with Better Hearing and Speech Month, as well 

as to commemorate the service of military veterans—May 19 was Armed Forces Day and Memorial Day 
was May 28. Hearing loss affects 60 percent of returning military from Iraq and Afghanistan, many of 
whom acquired hearing loss or tinnitus due to noise exposure during service.

In case you missed it, you can see the television spot at www.hearinghealthfoundation.org/psa. Read 
on to learn more about the remarkable individuals who took part in sharing our message.

ARTS & CULTURE
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Hearing Health Foundation’s 

new public service media 

campaign spotlights the many 

faces of hearing loss.

Inspiring 
Stories
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MARKETPLACE

www.advancedbionics.com
866.844.4327

p. 7

Advanced Bionics (AB) is a global leader 
in developing the world’s most advanced 
cochlear implant systems. Founded in 1993 
and working with Phonak under the Sonova 
Group since 2009, AB develops cutting-edge 
cochlear implant technology that restores 
hearing to the deaf. 

Arches Tinnitus Formulas (ATF) has been 
helping people with tinnitus since 1998. 
ATF uses specially formulated, natural 
ingredients clinically proven for tinnitus and 
is recommended by leading ENT, tinnitus 
authority, and inner-ear surgeon Michael 
Seidman, M.D., FACS.

www.tinnitusformula.com
800.486.1237 

p. 26

Do you or someone you know have difficulty 
hearing on the telephone? With AT&T 
WebCapTel, the captions are displayed on 
a special telephone or on your computer 
screen, similar to how captions are displayed 
on your television.

captel.att.com
877.401.8668 

p. 19

AuDBling offers a wide variety of cochlea-
themed gifts. These products can be the 
perfect gift for anyone! Not only are they 
beautiful and fun to wear, they also are 
natural “conversation starters” about hearing 
loss. 

www.audbling.com
audbling@gmail.com 

p. 45

The products from Bellman & Symfon have 
been developed together with international 
expertise and users, all with the ambition of 
offering users the absolutely finest hearing 
solutions for everyday life!

www.bellman.com
info@bellman.se

p. 2

CaptionCall is a revolutionary new telephone 
for anyone who has trouble hearing on the 
telephone. CaptionCall displays written 
captions of what callers say on a large, 
easy-to-read screen. 

www.captioncall.com
p. 41

www.captionfirst.com
877.825.5234 or info@captionfirst.com

p. 26

Caption First is a leader in CART 
(Communication Access Real-Time 
Translation) and real-time captioning 
services. Remote or onsite, in English or 
Spanish. Web captioning and transcription. 
Customer support 24/7/365. We serve 
clients around the world daily. 

Cochlear™

At Cochlear, we strive to connect your life 
to a world full of sound. We’re committed 
to delivering revolutionary cochlear implant 
and bone-anchored hearing technologies to 
help you enjoy, connect to, and interact with 
a world of sound.

www.cochlearamericas.com
800.523.5798 

p. 15

www.hearinghealthfoundation.org
info@hearinghealthfoundation.org 

866.454.3924

The mission of Hearing Health Foundation 
is to prevent and cure hearing loss through 
groundbreaking research. With your help, we 
can make hearing loss a thing of the past.

Dedicated to Healthy Hearing

HEARING AIDS 101

By Ross Cushing, Au.D.

PH
O

TO
 C

RE
D

IT
: ©

IS
TO

C
K

PH
O

TO
.C

O
M

/D
O

N
K

U
RT

O

Making a hearing 
aid is more complex 
than you realize.

When most people think of hearing 
aids, the image that often comes to 
mind is of a big, bulky, beige-colored 
apparatus with two main features: 
on/off and volume. 

That’s old news. Hearing aids now 
utilize cutting-edge technology that 
effortlessly integrates the use of cell 
phones and iPads, and has features 
that help each uniquely hearing 
individual to hear more naturally. 
The research and development that 
goes into creating these amazing 
little wonders of modern healthcare 
seems like something from a science 
fiction novel.

Hearing aid technology is so 
advanced and customized today that 
everything from the ear impression 
to the final product is a technological 
and artistic work of art. Any single 
custom hearing aid coming from 
one of the major hearing aid 
manufacturers is worked on by at 
least 10 different people.

The process starts with the 
ear impression that the hearing 
healthcare professional makes. That 
impression eventually ends up at 
the hearing aid manufacturer and 
is scanned into a computer. This 
scan creates an amazingly accurate, 
digitized 3-D image of the hearing 
aid. The company’s engineers then 

use computers to design each custom 
hearing aid to look good in the ear, 
while also arranging the specific 
components of the hearing aid for a 
“best fit” configuration.

After the device is designed, the 
computer file is sent to a 3-D liquid-
based “printing” stereolithography 
machine that uses lasers to build the 
hearing aid layer by layer. It takes 
hours to build. This allows for an 
exact reproduction of the user’s ear 
for the purpose of a great fit. After 
that, more specialists put different 
components of the device together 
and test it multiple times. 

But the technology on the inside 
is what is really amazing. Expect the 
highest fidelity sound, specific to your 
hearing loss, in a super-small size. In 
noisy situations, most  hearing aids 
can block out annoyances and help 
you focus on the person you want 
to hear. Most also wirelessly connect 
to cell phones and other devices and 
provide great sound quality when 
you’re listening to music. A long 
battery life is becoming standard and 
most hearing aids last for over three 
years of full-time use. No easy task!

Hearing device makers are in 
a constant struggle for market 
share, working to convince hearing 
healthcare professionals that their 
products are the best. The upside 
to the manufacturers’ race to 
outperform one another means that 
you, as the consumer, have hundreds 
of high-quality options when it 
comes to choosing a technologically 

advanced hearing device.
Manufacturers are focusing on 

making devices more invisible, 
more water-resistant, and easier to 
use, while maintaining an emphasis 
on creating a very natural listening 
experience. Understanding speech 
is the main focus of hearing aid 
amplification, and it has to work in 
challenging noise environments and 
at varying distances. Today’s hearing 
aids can be configured to adapt to 
music, televisions, phones, nature 
sounds, lectures, and plays—and 
most do it wirelessly.

Much more goes into the making 
of hearing aids than what most 
consumers know. So when someone 
asks me why hearing aids can cost 
$3,000 to $4,000 apiece, I know 
that they are unaware of the complex 
software and hardware technology, 
not to mention doctoral-level effort 
and skill, that goes into making 
and programming these devices. 
It’s practically a bargain. Each 
device, when built and fit under the 
supervision of a doctor of audiology, 
is a customized, cutting-edge marvel.

(For more about the latest 
technology in hearing devices, see 
“Showstoppers” on page 36. See 
also “Plenty of Options,” a guide to 
hearing devices, on page 28.)  

Ross Cushing, Au.D., is the director of 
A&A Hearing Group, which has four 
offices in Maryland. Call 301.977.6317 
or  visit www.aahearinggroup.com for 
more information.

The Underappreciated 
Cutting Edge of 
Hearing Aid Technology
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MARKETPLACE

www.medel.com
 888.MEDEL.CI (888.633.3524)

p. 52

By advancing the field of hearing implant 
technology, MED-EL’s people and products 
connect individuals around the globe to the 
rich world of sound.

us.sonici.com
888.678.4327

p. 51

Sonic is a global provider of superior hearing 
solutions. We are passionate about quality, 
technology, and improving lives through 
enhanced hearing. We are dedicated to 
the growth and success of our hearing 
healthcare partners.

www.soundaid.com
800.525.7936

p. 45

SoundAid Hearing Aid Warranties is a 
direct-to-consumer hearing aid warranty 
company offering loss, damage, and/or 
component failure coverage on all makes 
and models of hearing aids and tinnitus 
devices.

www.sprintcaptel.com
pp. 34-35

Do you shy away from the phone because 
you can’t understand people? With Sprint 
CapTel you can read captions of your calls 
while you speak and listen to your caller! 
Visit our website to learn more.

www.oticonusa.com/children 
p. 11

Oticon Pediatrics is dedicated to helping 
children with hearing problems achieve 
their full potential by delivering child-friendly 
solutions and services to children, families, 
and professionals.

www.noisyplanet.nidcd.nih.gov
800.241.1044

p. 39

Too much noise can harm your child’s hearing. 
Learn more about noise-induced hearing loss 
and how to prevent it. Deafness Research 
Foundation has joined the National Institute 
on Deafness and Other Communication 
Disorders and other organizations to help 
spread the Noisy Planet message.

www.weitbrecht.com 
800.233.9130 

p. 9

WCI is the nation’s largest distributor of 
assistive listening devices for people with 
hearing loss, including the CapTel captioned 
telephone. The company specializes in 
helping hearing professionals provide total 
overall solutions for their patients. 

www.hearinghealthfoundation.org 
advertising@hearinghealthfoundation.org

866.454.3924

Your logo and information about your 
company or organization, products or 
services, could be here. Hearing Health 
advertisers are featured in our Marketplace 
at no additional charge. For more information, 
email advertising@hearinghealthfoundation.
org or call 866.454.3924.

PICTURE YOUR
LOGO HERE

www.hearinghealthfoundation.org
info@hearinghealthfoundation.org 

866.454.3924

The Hearing Restoration Project (HRP) is 
Hearing Health Foundation’s groundbreaking 
consortium with a goal of offering a 
cure for hearing loss in 10 years. Visit  
www.hearinghealthfoundation.org to learn 
more about the cure.

MARKETPLACE

www.eartech.com
800.327.8547 or info@eartech.com

p. 27

Ear Technology Corporation’s hallmark 
is innovation with a purpose and with 
uncompromising quality. Our history is made 
up of practical, real-world solutions to unmet 
needs in the hearing healthcare industry. Our 
future is bright: helping people hear better 
every day.

Energizer® Hearing Aid Batteries

EZ Turn & Lock makes for easy insertion and 
secure packaging. 100 percent recyclable 
packaging helps make for a better planet. 

Energizer, card graphics, and other marks are trademarks of Energizer.

www.energizer.com
800.383.7323

p. 5

™

www.envoymedical.com
866.950.HEAR (4327)

p. 21

The Esteem Hearing Implant, manufactured 
by Envoy Medical Corporation, is a fully 
implantable, prosthetic cochlea stimulator 
for moderate to severe sensorineural hearing 
loss. It has no microphones or speakers. It 
is invisible.

www.hamiltoncaptel.com
888.514.7933

p. 20

You no longer need to miss out on what 
was said during a telephone call. Visit 
www.hamiltoncaptel.com to learn about a 
free service that provides captions for your 
telephone conversations.

www.harc.com
800.445.9968

p. 31

HARC Mercantile Ltd. is your complete 
hearing store with a full line of assistive 
listening devices for hard-of-hearing and 
deaf people. For a complete range of 
products, shop our website or request a  
free catalog.

www.harriscomm.com
800.825.6758

p. 45

Harris Communications is the one-stop shop 
for deaf and hard-of-hearing people and 
carries a full line of assistive devices. Free 
catalog available.

www.hearingaidsweatband.com 
866.644.2500

p. 45

The Hearing Aid Sweat Band is designed to 
shed moisture while protecting the hearing 
aid from the damaging effects of dust and 
dirt. Contact us or visit our website for more 
details.

TM
Hearing Aid

SWEAT BAND

www.justbekuz.com
800.795.5153

p. 31

Just Bekuz Products sells a large variety of 
products for the deaf and hearing impaired. 
Products include clocks, telephones, hearing 
aid accessories, and our trademark Super 
Seals that are designed to protect delicate 
hearing aids.

www.hearinghealthfoundation.org
info@hearinghealthfoundation.org 

866.454.3924

You understand the challenges of hearing 
loss. Visit www.hearinghealthfoundation.org 
to “Share Your Story” and become part of 
the conversation on hearing loss.

Dedicated to Healthy Hearing
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MEET THE RESEARCHER
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NAME:
Edward L. Bartlett, Ph.D.
Purdue University

BIO: 
After Bartlett graduated with a degree in physics from 
Haverford College in Pennsylvania, he received his 
Ph.D. in neuroscience from the University of Wisconsin–
Madison and did postdoctoral work at the University of 
Wisconsin-Madison and at Johns Hopkins University in 
Baltimore. He joined Purdue University in Indiana in 2006, 
where he is an assistant professor in biological sciences 
and biomedical engineering. He is a 2011 Hearing Health 
Foundation grant recipient.

IN HIS WORDS:
I study how neurons in the auditory pathway 
of the brain represent features of sound, such as a sound’s 
frequencies, how loud a sound is, or how it changes 
over time. In particular, I study a part of the brain called 
the auditory thalamus, or medial geniculate body. This 
region projects to the auditory responsive portion of the 
cerebral cortex. Therefore, the auditory thalamus is a 
pivotal control point in the auditory pathway—whatever 
it sends to the cortex basically determines our conscious 
perception of sound.

My lab is working on how the brain processes 
sounds at both ends of the lifespan: during the 
development of hearing and in the aging brain. It 
is during these periods when the auditory system is 
changing significantly and can be most affected by 
environmental factors, such as the sound environment or 
the experience of language.

I hope my work will provide simple but powerful 
diagnostics of sound processing; an understanding of 
the cellular basis for auditory disorders, such as central 
auditory processing disorders or age-related hearing loss; 

and potential targets for improving hearing based on 
understanding how the auditory system works.

I have always been interested in science. I was 
born in Defiance, Ohio, in 1970 and grew up in Pine Bush, 
N.Y., about two hours northwest of New York City. I recall 
asking my eighth-grade science teacher how we hear our 
thoughts, whether it was actual hearing or something 
else. So, I guess I was destined for auditory neuroscience. 
I had two excellent math teachers in high school and my 
graduate adviser was outstanding as a role model for how 
to do challenging experiments in a careful manner.

My wife, who is also a neuroscientist, and I 
love to spend time with our daughter and son. My wife’s 
parents and my parents both live near the water, so we 
get to see our family and spend time on the beach. 

I have tinnitus. I hear ringing at a high-frequency 
pitch, like many people. Others hear a buzzing or ocean 
waves. For me, it is constant but does not often break into 
my conscious perception and is not bothersome. 

I plan to work mainly as a scientist, but I am 
fortunate to work in an environment with numerous 
clinical and research audiologists, so I think that there will 
be ample opportunities to translate my research findings 
to clinical applications.

—Andrea Delbanco, Senior Editor
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OPUS 2XS benefits:

•	 A comfortable and discreet fit that is ideal for all ages
•	 Tough on dust, dirt and sweat
•	 Up to 60 hours of use with 2 high-power zinc-air batteries
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