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THE JOY OF SOUND
How four lives were transformed by implants

RIGHT FROM THE START
Why early implantation in children can lead to a brighter future 

REHABILITATION ACT 
Teaching the brain to hear again
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EDITORIAL TEAM

Meet our writers
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is based in Vienna, 
Austria, where she 
works as a freelance 
science and medical 
journalist. In 2014,  
she received a special 
award for diversity in 
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Bettina Benesch

is editor-in-chief of 
EXPLOREMAGAZINE and 
a freelance journalist, 
who is based in Vienna 
and Lower Austria. She 
has a love of nature,  
life and the River 
Danube, which flows 
past her home.
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Stefan Mey 

is a journalist, author and 
lateral thinker who lives 
and works in Vienna, 
Austria. He writes about 
the economy, politics  
and technology but in  
his spare time he likes  
to lie in a meadow, 
contemplating life.
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Ulrike Moschen

is an anthropologist,  
an expert in German 
studies and a health  
and social educator.  
She works as a journalist 
in Vienna, Austria, 
covering culture and a 
wide range of health 
topics. 
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Sigrun Saunderson

is a freelance journalist 
and copywriter living near 
Vienna, Austria. Her focus 
is on health and popular 
science, and her work  
has appeared in daily 
newspapers as well as 
magazines such as 
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is a freelance journalist 
in Vienna, Austria. She 
writes for titles such as 
Austrian magazine 
Format and contributes 
to radio programmes. 
She is also co-founder 
of Freischreiber 
Österreich, a network 
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has studied journalism  
in Austria, Canada and 
 Finland. He now lives in 
Vienna and writes for 
various media in Austria, 
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Rachel Pugh 

is an award-winning 
journalist, based in 
Manchester, UK, who 
contributes to national 
newspapers such as The 
Guardian. Her passion is 
for health issues and 
their impact on society 
and equality. 

Madeleine Bailey
is a freelance 
journalist, editor and 
copywriter, who is 
based in London, UK. 
For the past 18 years, 
she has written about 

many different aspects 
of health and lifestyle 
for national UK 
newspapers, consumer 
magazines, health 
charities, businesses 

and patient-support 
programmes. She has 
edited the English 
version of this issue of 
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story began in 1977 when  
Dr Ingeborg Hochmair and  
Professor Erwin Hochmair, 
with a small group of scientists, 
developed the world’s first 
microelectronic multichannel 
cochlear implant (CI). In 1990, 
they founded MED-EL, taking 
on their first three employees. 
Now, 25 years on, the company 
employs more than 1,500 
people around the world.

Over the years, MED-EL has 
achieved more than a dozen  
technological world premieres 
and in 2013, CEO Ingeborg 
Hochmair rece ived the 
prestigious Lasker~DeBakey 
Clinical Medical Research 
Award for the development of 
the modern CI.

As far as hearing implants are 
concerned, there has been  
incredible progress over the 
past few decades: 30 years 
ago, the goal was to allow deaf 
people to hear any sound at 
all, so that they could safely 
cross the road, for instance. 
Today, CI users can chat easily 
on the telephone, acquire 
university degrees and engage 
in public speaking. In short, 
they can do whatever they like. 

Yet, there’s still work to be 
done. Today’s goals are to 
achieve better sound quality 
for musical appreciation and 
to develop a device that can 
be fully implanted so that it’s 
not visible. The next peak is 
already waiting.

And so is the next. While it’s 
now common for children to 
receive CIs in industrialised 
countries, there are millions 
more worldwide who remain 
needlessly deaf. Without 
hearing, these children don’t 
learn to speak and as a result 
miss out on a mainstream 
education. MED-EL wants to 
change this. 

Ingeborg Hochmair´s vision is 
for all children under the age 
of five to be implanted with a 
CI so they are able to choose 
their very own peak. 

We hope you enjoy the second 
edition of EXPLOREMAGAZINE, 
which celebrates MED-EL’s  
25-year anniversary.  

PEAK  
PERFORMANCE
Hear the word Innsbruck and you probably think of 
mountains. Peaks. We do that too – but we’re not talking 
about Nordkette or Patscherkofel, the majestic mountains 
around our city. Innsbruck is the home of MED-EL’s head 
office and over the past few decades, the company has 
climbed one peak after another

MED-EL’s

Best wishes from the 
editorial team 

EDITORIAL
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TIMELINE

Physicist Alessandro Volta thinks it may be possible to use electricity to help 
deaf people hear again. He experiments on himself, by filling his ear canals with 
saline solution and electrically stimulating the area. He reports hearing sound.

Max Röder is the world’s first child 
to receive implants in both ears. 

Professors Jan Helms and  
Joachim Müller carry out the 

surgery at the ENT University Clinic 
Würzburg, Germany.

In Paris, neurophysiologist André Djourno and 
otologist Charles Eyriès implant an electrode 
with a primitive speech stimulator, which directly 
stimulates the auditory nerve.

The electric acoustic stimulation (EAS) system is implanted 
for the first time. It is the world’s first hearing implant 
system that stimulates the inner ear acoustically as well as 
electrically. Any remaining hearing is preserved.

On 16 December 1977 in 
Vienna, Professor Kurt 
Burian implants the first 
multichannel cochlear 
implant, developed by 
Dr Ingeborg Hochmair 
and Professor Erwin 
Hochmair.

The word’s first bone conduction 
implant system BONEBRIDGE is 
released. MED-EL’s system allows 
the transmission of sound via bone 
conduction directly to the inner ear. 
This way, problems in the outer and 
middle ear can be circumvented. 
Two years later, MED-EL receives the 
Austrian National Prize for Innovation 
for BONEBRIDGE.  

Ingeborg and Erwin Hochmair are nominated for  
the European Inventor Award in the  

Lifetime Achievement category. 

MED-EL releases the world’s first 
behind-the-ear speech processor. 
Before that, processors were carried 
on the body.

MED-El’s founder Ingeborg Hochmair 
receives the Lasker~DeBakey Clinical 

Medical Research Award for her research 
in connection with cochlear implants. She 

shares the prize with researchers  
Blake S Wilson and Graeme M Clark.
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SOUNDBITES

The language of crying

Did you know that babies’ brains are able to register language long before 
they are able to speak or even babble? Children listen to the speech 
melodies in their surroundings, investigate them for special features and 
reproduce them accordingly. Because different languages have different 
melodies, when children cry they use the accentuation of their mother 
tongue – in other words, they cry in their own language! So, far from 
being an unarticulated expression, crying is an important part of babies’ 
early language development. 

HEAR, 
HERE!

Sound solution

New research shows that loud noise can 
damage the myelin sheath, which protects 
the auditory nerve fibres, leading to hearing 
problems. This means that targeting myelin 
and its repair after exposure to loud noise 
could be an effective way to treat this type  
of hearing loss. The UK research was led by  
Dr Martine Hamann, Lecturer in Neurosciences 
at the University of Leicester’s Department of 
Cell Physiology and Pharmacology. She hopes 
it will ultimately lead to medical treatments 
for this very common cause of deafness.
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Hearing systems  
go multi-functional

Future hearing systems will do more than 
simply amplifying or transmitting sound. 
Some manufacturers have already started to 
integrate earplugs with health and movement 
sensors that give athletes data about how their 
body is functioning during training. In future, 
systems worn in or around the ear will be able 
to wirelessly and unobtrusively check various 
aspects of our health.

MED-EL founders  
win Russ Prize 

Bioengineering pioneers and MED-EL  
co-founders Dr Ingeborg Hochmair and Professor 
Erwin Hochmair (pictured below) have been 
awarded the 2015 Fritz J and Dolores H Russ 
Prize for engineering cochlear implants that 
enable the deaf to hear. The prize is shared 
with Duke University Professor Blake S Wilson, 
MED-EL adviser and Director of MED-EL‘s first 
USA-based, on-site basic research laboratory 
in Durham, North Carolina; Professor Graeme 
M Clark, University of Melbourne, Australia; and 
Professor Emeritus Michael Merzenich, University 
of California, San Francisco.

The Hochmairs are being recognised for their 
outstanding bioengineering achievements 
toward the development of cochlear implants. 
“Our corporate mission is now the same as our 
personal mission from the start: to overcome 
hearing loss as a barrier to communication and 
quality of life,” says Ingeborg Hochmair. 
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Regeneration  
hope

Chickens can 
regenerate their own 
hearing, according to 
research funded by 
the Hearing Health 
Foundation in the 
US. The discovery 
occurred almost 
by accident while 
studying how drugs 
known to cause 
hearing damage 
affect the sensory 
hair cells in the inner 
ear. The scientists 
set out to cause 
permanent damage to 
a chicken’s hair cells, 
but were surprised 
to find that three 
weeks after doing 
so, almost all the hair 
cells had returned. 
The same happened 
when the experiment 
was repeated. This 
ability applies to all 
vertebrate animals 
except mammals. 
Now, the scientists’ 
goal is to transfer this 
ability to humans.
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FUTURE PERFECT

Imagine being able to switch your contact lenses to telescope mode or 
use your prosthetic hand as a power tool. As the boundaries between 
healthcare and technology become increasingly blurred, these things 
may one day be possible, predicts future analyst Troed Troedson 

BRAVE NEW 
WORLD

may be an unwritten story but there are some clues to the 
road that lies ahead. One of those is what’s currently known 
as convergence. Whether you’re an expert in language, car 
manufacturing, human resources, telecoms or education, 
you’ll know that areas that were previously well separated are 
increasingly merging.

This is particularly interesting when it comes to healthcare 
and technology. Convergence is, of course, just another way 
of saying the dissolution of borders. In the coming years, we’ll 
see many exciting examples of this. Examples that will, on a 
large scale, change the way we look at both healthcare and 
health technology.

Blurred lines 

One of those borders, guaranteed to dissolve, is the sharp 
distinction between the restoration and the enhancement of 
human capabilities. Till now, we have had a clear understanding 
of the difference between those two areas. Companies that 
develop and sell a prosthetic hand are quite different from those 
that develop and sell a hydraulic car jack. The same goes, to 
a large extent, for glasses versus binoculars, hearing implants 
versus high-performance, long-range microphones and so on. 
This division is a line drawn for natural, as well as for financial, 
reasons. Public spending is considered to be acceptable when 
it comes to restoring a person’s strength, eyesight or hearing 

Rather than simply restoring human capabilities, could tomorrow’s 
prostheses give us superhuman attributes?

The future 
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FUTURE PERFECT

but not when it is about enhancing it above what’s generally 
regarded as normal. 

However, in the near future we will see commercial, technological 
and, not least, mental convergence. For instance, a patient 
may be happy to put some of her own money towards getting 
a hearing implant that also communicates with her kitchen 
utilities. And it will be hard to decide whether the equipment 
is helping out more with hearing or with cooking. We will keep 
on creating technology that improves human performance. 
But whether it restores it to our perception of ‘normal’ or it 
enhances it to ‘superpower’ levels will be an open issue.

Emerging landscape

This, in turn, will change the commercial and professional 
landscape. As for producers and developers, there will be brand 
new opportunities on ‘the other side of the border’. The question 
is, of course, who will be the first to break the truce? Will the 
company that delivers the prosthetic hand expand into the 
market of power tools? Or will Caterpillar eventually shrink its 
products into something you can use to strengthen a rheumatic 
wrist? Or will there be an unexpected third party involved? 
Perhaps Google will conquer both the manufacture of contact 
lenses and the company that’s sold premium binoculars for years.

No matter what, it’s risky for those who believe you’re either in 
the restoration or the enhancement business. That division is 
no longer a sensible way of defining the world – not when the 
border between ‘human’ and ‘technological’ is slowly dissolving. 

Look beyond the the obvious to see the possibilities.  
Those who realise this first will get a head start.

Troed Troedson 
is a Swedish future analyst, working 
for large companies and governments, 
and has a background as a physicist 
and social worker. In 1997, he founded 
the company Paradigm Brokers. 
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COLUMN TITLE

It’s a small 

VISION

When hearing is lost, so is a person’s connection to the outside world. 
Although technology can help restore that lost connection, too many 

people are still not receiving the help they need.  
Sigrun Saunderson reports

WIRED  
FOR SOUND
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miracle that a process as complex as hearing can even be partly 
replaced by a technical device. Yet modern cochlear implants 
(CIs) have come a long way since the earliest models, which just 
transmitted noise. Today‘s implants transmit speech very well 
and can even make listening to music a pleasure. 

To understand exactly how a CI works, you need to be aware 
of every step in the hearing process. First of all, sound waves 
make the eardrum vibrate. This vibration is transmitted via fine 
bones in the middle ear, which are called ossicles, to the liquid 
in the hollow space inside the cochlea, a spiral-shaped tube 
in the inner ear. 
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VISION

As soon as there is movement in the 
liquid, the tiny sensory hair cells that 
cover the cochlea’s inside wall begin to 
move – rather like seaweed swaying in 
harmony with the waves. 

The hair cells are connected to the 
auditory nerve on the other side of the 
cochlea’s wall. At this point, the movement 
information becomes an electrical 
impulse, which is then conducted along 
the auditory pathway all the way to the 
brain cortex. This is where we eventually 
interpret the information as sound.

When hearing goes wrong

There are a lot of stages in the hearing 
process and many points at which it can 
be interrupted. Regardless of where this 
happens, the result can range from a little 
hearing loss to complete deafness. If the 
eardrum is damaged or the ossicles are 
unable to move, sound waves can’t reach 
the inner ear. Very often this conductive 
hearing loss is only temporary and can 
usually be treated well. But if the sensory 
hair cells inside the cochlea stop working, 
for example because they have been 

According to an estimate by the World Health 
Organization, around 33% of people over the 

age of 65 are affected by hearing loss, but  
it also affects 7% of younger adults and  

2% of children worldwide.

The hearing process is complex and  

dependent on a series of tiny, moving parts 

inside the ear. One small mistake within 

the system can make a huge difference to 

whether, or how well, someone can hear, 

dramatically affecting their quality of life. 

For young children especially, this can have 

a huge impact on development. 

 

10-second summary

Weltbevölkerung

Source: World Health Organization WHO
*  National Institute on Deafness and Other Communication Disorders.  

www.nidcd.nih.gov/health/hearing/pages/coch.aspx (2012-12-12)

278 million people have a 
moderate to severe hearing loss 361 million  

people live with a  
mild hearing disorder

approx 324,000
people have a cochlear 

implant*

80% 
of those affected by hearing loss 

live in low-income countries
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VISION

broken due to loud noise, irreversible 
sensorineural hearing loss occurs. 

Another type of hearing loss, which is 
rare but serious, is neural hearing loss. 
This happens when the auditory nerve 
is damaged or completely missing and 
the brain simply gets no signal from the 
ear at all.

When hearing is lost, so is a person’s 
connection to the outside world. Even 
moderate hearing loss can get in the 
way of a good social life – for instance, 
conversations become difficult, and going 
to the cinema or the theatre becomes 

frustrating rather than fun. The more 
severe the hearing loss, the more 
dependent a person becomes on others 
and the more likely it is that their quality 
of life will suffer. 

Looking ahead

Many people with hearing loss still 
don’t have an implant (see ‘Who’s being 
treated?’ above). This is partly because 
financial resources are scarce in many 
countries, but partly because of a general 
lack of awareness about how much life 
can be transformed by being able to 
hear again. For very young children, in 

particular, hearing loss – or simply never 
having been able to hear – can have a 
huge impact on development.

MED-EL wants all children with hearing 
loss to have access to an implant before 
they are five years old. Hearing during 
the first years of life makes a crucial 
difference to quality of life later. After 
all, to learn how to speak, children must 
first be able to hear. 

As MED-EL CEO Dr Ingeborg Hochmair 
puts it: “Our mission is better quality 
of life for hearing-impaired people – 
especially children.” 

WHO’S BEING  
TREATED?
Only a fraction of those affected by 
hearing loss are treated adequately

Percentage of people with 
hearing loss who are treated

USA
8%

UK
7%

France
5%

Spain
3%

Germany
11%

Italy
3%

Switzerland
6%

Source: 2008, Organisation for Economic Cooperation and Development, 
www.oecd.org
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INTERVIEW

What happens in the brain when we lose our hearing?

To a large extent, this depends on the age at which hearing is lost and the 
severity of the loss, including whether one or both ears are affected. If the 
sensory hair cells in the ear die, they don’t send any signals to the auditory 
nerve any more. As a result, many of the nerve fibres that send signals 
from the ear to the brain degenerate. If this form of profound hearing loss 
happens during a child’s early years of development, it results in a loss and 
shrinkage of the nerve cells in the cochlear nucleus inside the brainstem. 
This means it can only send weaker signals to the brain cortex. Even if 
hearing is subsequently restored, the physiologically changed nerve cells 
may no longer respond normally to sound, especially to speech.

What happens to the hearing areas of the brain? 

They will slowly be used for other purposes. Most levels of the auditory 
pathway normally receive weak inputs from other senses such as vision or 
touch. Following profound hearing loss, particularly in early life, the auditory 
cortex will increasingly receive inputs from other non-auditory areas. This 
is thought to be why other senses such as vision or touch are sometimes 
more highly developed in deaf people – it’s a sort of compensation for the 
loss of hearing.

However, this reorganisation of the auditory brain centres may also limit  
the effectiveness of strategies for restoring hearing, for instance, with 
cochlear implants.

So is restoring hearing a race against time?

The evidence clearly shows that the time between the onset of hearing 
loss and implantation should be as short as possible. Having said this, there 
is growing evidence that appropriate behavioural training can improve CI 
outcome much later in life, even if deafness occurs at a very early age.

Biography 
Professor Andrew King conducts 
research at the Univeristy of Oxford, 
UK. He focuses on specific brain  
activities such as how hearing  
structures change after complete  
hearing loss. King started his career 
in London and moved to Oxford in 
1984, where he held a series of  
different positions.

HOW HEARING LOSS  
AFFECTS THE BRAIN
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Andrew King is Professor of Neurophysiology at the Department  
of Physiology, Anatomy and Genetics, University of Oxford.  
As Co-Director of the Oxford Auditory Neuroscience Group,  
he studies the brain processes that affect hearing
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GLOBAL REACH

Our implants
MED-EL produces and sells  
a range of state-of-the-art  
implant systems including:

•  Cochlear implant systems 
SYNCHRONY and MAESTRO

•  EAS-System for Electric Acoustic 
Stimulation

•  Middle ear implant system  
VIBRANT SOUNDBRIDGE

•  Bone conduction implant  
system BONEBRIDGE

MED-EL office

Based in Innsbruck, the privately owned company  
has 29 offices and employs more than 1,500  
people across the globe. It is represented in  
more than 100 countries

MED-EL’S 
WORLD

Care Centre hearLIFE-CLINIC
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GLOBAL REACH

Research  
at the centre

The company’s founders  
Dr Ingeborg Hochmair and 

Professor Erwin Hochmair are 
dedicated scientists, which is 

why research and 
development (R&D) is 

paramount to the company.  

As well as being the CEO, Ingeborg 
Hochmair is also the company’s 
Head of Technology. In August 

2013, a new R&D building  
was inaugurated offering 

state-of-the-art facilities.
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THE 
THREE 
PIONEERS

Back in 1975, electrical engineers Dr Ingeborg Hochmair 
and Professor Erwin Hochmair began developing 
cochlear implants (CI) at the Vienna University of 
Technology, Austria. 

Fifteen years later, they formed a company, with just three 
employees – electronic engineers Wolfgang Fitz and Alexander Mayr, 
and marketing expert Sebastian Foidl. Today MED-EL has expanded to 
an impressive 1,500 employees in more than 100 countries around 
the world. But those original three employees liked it so much they 
stayed. We ask them about those early days, how things have 
changed and how they see future developments unfolding.
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INTERVIEW

1990 – what a year! Apartheid  is 
crumbling, along with the remnants of 
the Berlin Wall. The Hubble telescope 
reaches outer space and scientists 
Ingeborg and Erwin Hochmair form 
a company to help deaf people hear 
again. Bettina Benesch meets  
MED-EL’s first three employees 

How did it all begin?

Wolfgang Fitz: Dr Norbert Nessler from 
the University of Innsbruck was looking 
for two technicians for a project run by 
Erwin Hochmair, and Alexander and I 
were recruited.

Alexander Mayr: We started in October 
1985 at the Institute for General Electrical 
Engineering in Vienna’s Gusshausstrasse 
and on Shrove Tuesday (Pancake Day in 
the UK) 1986 we moved to the University 
of Innsbruck. Wolfgang and I were almost 
exclusively working on the CI project so 
when Ingeborg and Erwin decided to 

found MED-EL, we were immediately 
part of it. 

Sebastian Foidl: Around then, Ingeborg 
was looking for employees outside the 
university for the first time and engaged 
a recruitment consultant. I took on the 
marketing and sales. At the time, the 
company’s address was still Ingeborg’s 
private address and we had a small 
room in the university with one desk 
and a telephone. My first contacts were 
university contacts, the primordial soup 
of all the world’s implant developers, so 
to speak. In those days, there were 10 
universities involved in this field. I tried 

to convince them to work together with 
us and they became our first clients. 

Fitz: We worked at home in our living 
rooms, and the storage room for one 
part of the implant components was in 
Ingeborg’s cellar. Our first employment 
contract is still valid today. It states: “You 
must do whatever is necessary” or words 
to that effect.

What was the atmosphere  
like then? 

Foidl: It was a university firm with a 
university spirit. In the beginning, the 
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INTERVIEW

implants were financed by the hospitals’ 
scientific budgets as well as by private 
funders. Now the public authorities are 
paying, at least in western countries. 
Also, the implants were only available 
for people who were profoundly deaf in 
both ears. Over the past few years, the 
criteria have become more flexible, which 
has worked to users’ advantage. 

Fitz: We had to try out everything 
ourselves. And if something didn’t work 
out, we simply added one or two late 
nights. There were no regular working 
hours; we worked until the job was done. 
That way our products made it to the 
marketplace very quickly. We couldn’t get 
many of the parts we needed from the 

USA and Japan through customs so we got 
them sent to Germany and brought them 
over the border to Austria by car. 

Mayr: We could all try things out a lot 
and implement our own ideas so the 
atmosphere inside the company was 
always very motivating – and it still is. 

What has changed  
over the past 25 years? 

Foidl: In my area of work, everything 
is different now. Then we were one of 
those garage firms. We had neither mobile 
phone nor email, worked with telex and 
fax, with printed folders and handmade 
slides. Our first laptop weighed 25 kilos 

Alexander Mayr, 49,

communication  
engineer and electrical 

engineer. 

He is Head of Implant 
Production. 

The last word 

Work-life balance: Never thought about it much.
Science: It’s our strength and the Hochmairs’ driving force.
Hearing loss: We can eliminate it.
Children: They’re our future and don’t have to grow up deaf.
Past: Usually good that it’s gone.
Future: Brings challenges and changes.
Life to me is about… achieving professional and personal goals, 
being able to enjoy sports, family, friends, holidays…

PICTURES: © BIRGIT KÖLL
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The last word 

Work-life balance: Of course, it’s important to get a balance  
but that doesn’t mean I turn my mobile phone off.
Science: Cool! I’m hooked!
Hearing loss: We people with normal hearing can’t really 
understand what this means. For me, even wearing a skiing helmet 
is a strain.
Children: The ones we’re working for.
Past: Small and unimportant.
Future: Too big.
Life to me is about… leaving one’s mark, being needed by people.

Sebastian Foidl, 56, 

mechanical engineer and 
marketing specialist. 

He is Area Manager for the 
Middle East, South Europe  
and Africa. 

(just under 4 stone). With this ‘dragtop’ we 
travelled around the world and adjusted 
patients’ CIs.

Mayr: With short decision-making 
processes and a few extra shifts, we could 
achieve extraordinary things then. These 
days, we are very big, so things don’t 
work as fast. Also, the requirements and 
regulations by governments and other 
institutions have markedly increased 
compared with the old days. The biggest 
change in the technical department came 
with chip technology and the associated 
technical possibilities. This is one reason 
why our implants are improving all the 

time: our scientists’ ideas are achievable 
and financially feasible. 

Fitz: The production cycle is basically 
the same as it was 20 years ago, with 
one difference – then we built more 
by ourselves such as centrifuges out of 
record players. Now we buy the machines. 
Also, employee protection and working-
time regulation have changed massively;  
those things didn’t exist in the beginning. 
We had the chance to get to know 
all sectors of the company but today 
employees have their own defined area 
of work and don’t know very much about 
other areas of the company.
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Wolfgang Fitz, 49, 

communication engineer, 
electronic engineer, 
business economist. 

He is Head of Procurement, 
Production Planning and 

Reception, Inventory, Order 
Processing, Transport Logistics 

and Customs Handling. 

What do you think the coming 
years will bring?

Mayr: I think that our area has a promising 
future but public money is scarce in 
healthcare. One growing problem is the 
global economic pressure for implants 
to become cheaper due to governments’ 
restricted budgets, plus there are 
increasing regulatory demands. This might 
slow down innovation, meaning that old 
products will stay on the market for a very 
long time. I hope that innovation and good 
products will win through.

Fitz: The health industry is in a state of 
upheaval. There is relatively less money 
available and the price of CIs will fall 
further, due to economic pressure and 
greater competition. Whoever brings real 
innovation to the marketplace will win 
large market shares. A fully implantable CI, 
for example, could drastically change the 
market if it is cheaper than good hearing 
aids. The target group would snap it up.

Foidl: I’m very optimistic about the future. 
There is plenty of potential for a company 
that produces products to replace human 
senses or body functions. The devices will 
become smaller, easier to use and I am 
sure that fully implantable prostheses will 
attract even more patients than now. So, 
there are ample opportunities. A good 
technical company with competent people 
always has a future. 

The last word 

Work-life balance: Work is fun for me – I don’t need a division between work 
and leisure.
Science: Target-oriented support.
Hearing loss: Can be overcome.
Children: Should not grow up deaf.
Past: Learn from it and still stay open for change.
Future: Look into it optimistically and do your bit.
Life to me is about… actively taking part. 

PICTURES: © BIRGIT KÖLL
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Q&A 

The ear can be divided into three sections: the outer ear, the 
middle ear and the inner ear. Every sound causes vibrations 
in the air, known as sound waves. These sound waves reach 
the outer ear first, which works in a similar way to a funnel, 
concentrating the sound waves. At the intersection between 
the outer and middle ear lies the eardrum, which vibrates with 
the sound waves. The ossicles in the middle ear, known as 
the malleus, incus and stapes – or hammer, anvil and stirrup – 
transmit the vibrations to the inner ear and into the cochlea, 
a spiral-shaped tube. The cochlea is filled with a liquid and 
has sensory hair cells. Any movement of the liquid activates 
these sensory hair cells, which then trigger neural signals that 
are received by the auditory nerve. The auditory nerve then 
sends the sound information to the brain, where it is finally 
interpreted.

FIVE 
KEY QUESTIONS 

The decision to have a cochlear implant isn’t one you 
make every day so it’s important to get informed. In 
the first of a new series, Ulrike Moschen looks at five 
of the most frequently asked questions  

• How does hearing work? 
• What is a cochlear implant (CI)?
•  Who needs an implant? 
• How does the world sound with a CI? 
• Why is auditory training essential?

5 questions about  
cochlear implants

How does hearing work?
Question 1

ANSWERED
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The cochlear implant (CI) replaces those parts of the inner ear 
that don’t work. In the places where the sensory hair cells are 
missing, the device directly stimulates the nerve fibres inside 
the cochlea, using an electrical impulse. 

A CI system consists of two parts: the implant and the external 
audio or speech processor. The implant’s electrode is introduced 
into the cochlea and the body of the implant is placed under 
the skin behind the ear. The speech processor on the outside of 
the head is held above the implant by magnets. The processor 
receives sound signals and electronically sends them to the 
implant. The electrode, consisting of various flexible electrode 
arrays, is inserted into the cochlea, where it stimulates the 
auditory nerve. The auditory nerve then sends sound information 
to the brain.

The electrode arrays are covered by medicinal silicone, and 
ceramics and titanium are used for the case. All the materials 
are biocompatible, which means that the body can tolerate  
them very well.

What is a cochlear implant?
Question 2
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A CI is a potential solution for people with severe to profound 
sensorineural, or labyrinthine, hearing loss. In each case, a 
team of ear, nose and throat specialists and audiologists assess 
whether a CI might be suitable.

One precondition for an implant is good health. Otherwise, it 
doesn’t matter from a medical point of view if the patient is a 
one-year-old baby or 95. Another important factor is how long  
the individual has been hearing-impaired. The general rule is 
that the sooner someone is supplied with a CI, the better the 
outcome will be.

In children, a CI can only help if the brain is able to process the 
incoming signals. For this, the corresponding brain structures 
have to have formed during early development. This means that 
children benefit most from an early implantation between the 
ages of six months to two years but that doesn’t totally rule out 
implants at a later date. 

Who needs an implant? 
Question 3
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Q&A 

Immediately after an implantation has been carried out, speech 
sounds unnatural, tinny and monotonous, and it is difficult to 
distinguish between individual voices, which is why auditory 
training is necessary after the operation. After an adaptation 
phase and several adjustments of the audio processor by the 
audiologist, hearing usually improves distinctly.

Most long-term CI users report that eventually speech sounds 
barely differ from ‘normal’, while some no longer notice any 
difference at all. Music presents a different challenge though, as 
the brain has to learn to differentiate between single sounds and 
tones. This usually takes longer than the adjustment to speech. 

How does the world sound  
with a CI?

Question 4
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While glasses correct a sight defect immediately, it’s not as 
simple with a CI. Carrying a CI alone doesn’t guarantee that 
you’ll understand speech. Hearing has to be practised first. This 
is done by specific auditory training, which starts after the audio 
processor is adjusted a few weeks after the operation. During 
the training, CI users learn to recognise single words and sounds, 
even with ambient noise, and they use the telephone and practise 
listening to music.

The length of each person’s rehabilitation depends on several 
factors, including their motivation and commitment to training. 
In adults, the average rehabilitation takes six to 12 months; in 
infants and toddlers it takes several years.

It’s important to approach an implantation with realistic 
expectations. Hearing implants improve hearing but cannot 
completely compensate for hearing loss, especially in complex 
situations, for instance when there’s loud background noise. 

Why is auditory training 
essential?

Question 5
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USERS’ VIEWS

From isolation back to 
socialisation. Listening to all 
the beautiful sounds that are 

part of my life.
Michele

I was given a totally different 
quality of life. I am deaf –  

but I still hear.

Annemarie

Getting an implant  
gave me a new life.

Claire 

My three-year-old says, 
‘I love my ears!’ 

Kelly

Speaking on behalf 
 of my two children, the CI is giving 

them the chance to make their dreams 
come true! My son wants to be an 
ENT specialist and my daughter an 

audiologist.
Brenda 

Being deaf put me in a 
vacuum permanently and 
I learnt for the first time 

what a blessing hearing is. 

Karen

My world 
has become more 

colourful and I have 
started to live more 

consciously.
Edda

Life- 
changing
Cochlear implants open doors 
to a new world. Read about 
what it‘s like here*

My daughter  
was born deaf and blind.  

Her MED-EL CIs opened up  
the world for her.

Jane

I more or less  
can understand everything  
and am regaining my life.  

The CI is a marvellous  
invention.

José
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We are lucky enough to enjoy 
fantastic conversations with our 

son Mati every day.

Yanela

*  EXPLOREMAGAZINE asked MED-EL‘s Facebook fans about their  
experiences of CI. Many thanks to all fans and Facebook teams. 

My three-year-old amazes me 
each day with what she has 

heard. It makes us appreciate 
every single sound that we hear. 

My son can now hear  
his friends whisper secrets! 

Incredible. 

Jennifer

Since getting my CIs,  
I feel less physically tired  

at the end of the day. I feel more 
confident and socially  

connected.

Hannah

Lisa

My children now have access to two 
worlds – the deaf signing world and the 

hearing world. They can communicate 
with whomever they want. 

Elizabeth

For me,  
implant stands for ‘life’– 

it’s that simple. 

Rosario

Our little one lives a different 
life now. We notice him really 

being connected to life. 

Sonja

I love waking up,  
sticking my magic ear on  
and listening to the birds  

have a morning sing.

Sophie

Opened the doors  
to a wonderful world of 

opportunities.

Meredith
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THE JOY  
OF SOUND
Restoring hearing can transform everyday life in 
spectacular ways, making even the most ordinary 
sounds seem like tiny miracles. Here, four people 
describe what it’s like to hear after years of silence. 
Interviews by Alexandra Rotter and Rachel Pugh 

From Argentina to the UK, Germany and 

Canada, a cochlear implant heralds a new 

era for someone with hearing loss.  

Isabelle Boberg, José Luis Iguain, Ruth 

MacMullen and Nashlea Brogan describe 

the far-reaching impact their cochlear 

implants have made on their lives.

10-second summaryNow 25, Isabelle was born with severe 
hearing loss and received her first cochlear 
implant (CI) when she was 18. Today she 
talks 19 to the dozen and understands 
everything on the telephone. It’s only her 
pronunciation that differs slightly from 
that of people with no hearing problems.

Isabelle’s hearing impairment was only 
discovered when she was almost three 
but in those days nobody considered a 
CI to be necessary. “They said that 10 per 
cent hearing was enough,” she explains. 
“But in secondary school I realised that I 
couldn’t follow things so well any more.” 

When, eight years ago, her hearing 
deteriorated even more, she decided to 
get a CI for her left ear. “That made a 

massive difference,” says Isabelle. Not 
only for her but for her friends, too. 
“My friends said, ‘At last she’s stopped 
shouting!’ I must have spoken louder than 
other people,” she laughs.

Today Isabelle is studying business 
administration and works as a shop 
assistant. This can be challenging as 
she works at a bicycle wholesaler in 
Schweinfurt, Germany, based in a hall 
with a lot of corrugated steel, which 
affects the acoustics. 

She’s now got used to the music, which 
blares out all day long. But up to a short 
while ago, she had problems talking 
to customers if she could hear her 
colleagues talking to their own customers  

“I don’t want  
to hide among the deaf”

Isabelle Boberg, Germany
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next to her. That’s because with only one CI, everything around 
you sounds equally loud. 

So in November, Isabelle received a second implant in her right 
ear. Now she can hear well, even in noisy environments, and 
the second CI makes judging sound direction much easier.

Her work is her passion. She also spends a lot of her spare 
time with, or preferably on, bicycles. “In 2012, I entered my 
first race and immediately became German champion of the 
hearing-impaired,” she says. Since 2013, she’s been coached 
by a trainer and in 2014 she became European champion in the 
mountain bike marathon.

At school, Isabelle was a hockey goalkeeper in the German 
Bundes League. She only stopped when her performance in her 
academic studies decreased because of all the training. But her 
sporting ambition hasn’t ended – she wants to make the leap 
from the deaf contests to the Bundes League: “I don’t want to 
hide among the deaf. I want to cycle with the hearing where 
the competition is more demanding.”

“Hearing silence is beautiful; 
hearing nothing is terrible”

José Luis Iguain, Argentina

It was “simply wonderful” for José Luis Iguain when 15 years 
ago he received his cochlear implants (CIs). The Argentinian was 
the first person in Latin America to be given two implants at 
the same time. Since then, a lot has changed for the physicist 
who’s also a married father-of-four. Just one month after the 
implantation, José, now 47, could understand speech, despite 
having relied on lip-reading for 19 years.
José’s life can be divided into three distinctive parts: his time as 
a child with normal hearing; the years between 1981 and 2000 
when he was deaf after taking antibiotics for blood poisoning 
at the age of 14; and the years since his CI operation.

“Between 1981 and 2000, I could hardly understand people 
without lip-reading,” he says. He also had problems with phone 
conversations and listening to the radio or to music. Though he 
came to terms with the situation, he didn’t always find it easy:  
“I tried to do everything myself. But sometimes it was hard work – 
for me and for the people around me.” So it’s all the more 
surprising that he adapted to the CI within such a short time.

A few months after the implantation, José went to Paris for two 
years to do postdoctoral research. “The implants helped me a 
lot with learning French,” he says. Immediately afterwards he 

“When I was three years old, they 
said that 10 per cent hearing was 

enough. But in secondary school I 
realised that I couldn’t follow things 

so well any more.”

Now Isabelle has cochlear implants in both ears, she can hear well in noisy 
environments and even judge sound direction.
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“I feel very lucky 
indeed”

Ruth MacMullen, United Kingdom

“The implants help 
me incredibly with my 

social relationships and 
independence.”

went to Montreal for another two and 
a half years and today he works as a 
professor at the Universidad Nacional de 
Mar del Plata in Argentina, researching 
condensed matter and statistical physics.

“The implants help me incredibly with my 
social relationships and independence,” 
says José. His hearing may not be as good 
as most people’s but the difference is 
only slight. “I can understand people 
during meetings, I can use the telephone, 
listen to music, watch television, and go 
to the cinema and theatre,” he adds. 

In 2013, one implant had to be replaced. 
Hearing again with both ears means a 
lot to him: “Hearing silence is beautiful; 
hearing nothing is terrible,” he says.

Before his double implantation 15 years ago, José had problems with phone conversations and couldn’t 
hear the radio or TV properly. Since then, the university professor has learned French and he can now 
enjoy the cinema and theatre, thanks to his CIs.

Talking to Ruth MacMullen, no one 
would suspect that the university-based 
copyright specialist has any hearing 
issues, but her uniformed dog Chester 
gives out the signal to her colleagues to 
be aware and to be sensitive.

Ruth, 27, who lives in York, UK, with 
her normal-hearing partner, was born 
profoundly deaf and received her first 
cochlear implant (CI) in 2000, at the age 
of 13, and her second in 2010. She still 
remembers what it was like not to be able 
to hear the sounds of windscreen wipers 
on the windows and rain on the leaves – 
which she can today. Even though Ruth’s 

CIs help her to function so effectively in 
a hearing world, she still finds that her 
three-year-old cocker spaniel can be a 
useful visual prompt in the workplace.

Wearing his maroon coat, which marks 
him out as a hearing dog, Chester goes 
with Ruth to meetings, seminars and 
lectures, giving out the silent message 
to others that certain things like group 
discussions and video presentations 
can still be challenging for her and that 
they need to be aware of this. She asks 
for materials in advance and after the 
meeting to make sure that she has 
followed everything.
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“People don’t really have 
much awareness  

of deafness.”

“People don’t really have much awareness 
of deafness,” she explains. “I have recently 
started a new job here at York St John 
University. It involves interpreting the law 
and providing guidance, and presenting 
and teaching – which is something I don’t 

think I’d be able to do if I didn’t have the 
CIs. I do feel very lucky indeed.”

She’s also been down to parliament in 
London to address MPs on deafness in 
the workplace.

Even with a cochlear implant, life isn’t always easy 
for people with hearing loss. Ruth MacMullen is 
fighting for better awareness.

REAL LIFE
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“I can hear the waves, the wind 
and the crickets”

Nashlea Brogan, Canada

“I couldn’t use the
telephone or understand 

the words in music.”

The main reason Canadian Nashlea 
Brogan decided to get a cochlear implant 
(CI) was for her children’s sakes. “I had 
huge difficulties understanding children’s 
voices,“ says the 38-year old. Her son is 
eight and her daughter is five years old. 
Three years ago, she received her first CI, 
and her second in 2013.

Brogan was born with healthy hearing, 
but it deteriorated. When, at the age 
of 14, she had a hearing test, she was 
found to have a severe hearing loss at 
high frequencies. The problems became 
worse and at the age of 18 she needed  
a hearing aid. Her hearing loss is 
hereditary – her uncle and her younger 
sister have the same impairment.

But there were other reasons for the CI, 
besides the children: “I couldn’t use the 
telephone or understand the words in 
songs,” she explains. 

Now all that has changed. Whereas in 
places with background noise, she used 
to hear just a fuzzy hissing, now she can 
distinguish every single sound within 

the noise. Now if she’s driving and an 
ambulance approaches, she can give 
way in time. Even her relationship with 
her husband has become easier because 
she no longer relies on him to help her 
understand other people.

Nashlea loves listening to music, going 
to the theatre and cinema, and watching 
television without subtitles. When it 
comes to sounds of nature, she positively 
waxes lyrical. “I can hear the waves on 
the beach, the sound of the wind, the 
crickets at night and the birds in the day,” 
she says. “The world is full of beautiful 
sounds. The CI gave them back to me.” 
Her experience inspired her to become 
an audiologist herself. Nashlea now 

owns three hearing clinics under the 
brand Bluewater Hearing. Many a patient 
must envy her for her fast progress: “I 
understood language immediately after 
the initial activation but in the beginning 
the voices sounded like they were under 
water.” Hour by hour it became better. 
Then in just eight weeks, she could use 
the telephone.

As far as water was concerned, she used 
to be scared of it because she wanted 
to avoid the expensive CI getting wet. 
Now that there are waterproof covers 
available, even a day at the beach is 
no problem any more. The only way 
she hears voices that sound like they’re 
underwater is by diving down herself! 

Nashlea Brogan wanted to hear and understand her children properly so she decided to have two 
cochlear implants. Here she is with her husband Stephane Lefebvre, son Pearson and daughter Rochelle.
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“NOW I’M 
ALWAYS ON 
THE RIGHT 
SIDE” 

Last August Friedrich Loizenbaur had to be careful 
where he sat at conferences. Being deaf in his right ear 
meant he had to sit with his left ear towards the speaker 
to make sure he heard everything. Just six weeks after 
having his cochlear implant fitted, this was no longer an 
issue. Alexandra Rotter follows his progress

35EXPLORESOUND 02 |  201 5
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the end of August 2014 and a new phase of life is about to begin 
for Friedrich Loizenbaur. As long as everything goes well with 
the insertion of his cochlear implant (CI), he will soon be able 
to hear as clearly as he did two and a half years ago. That was 
when the 51-year-old Austrian suffered an unexplained acute 
hearing loss overnight. His right ear never recovered.

At this moment, Friedrich is lying fully anaesthetised on the 
operating table in theatre six of the Wels-Grieskirchen Clinic, 
Austria. Head of the ENT department, Dr Thomas Keintzel, 
discusses a few technical details at the computer with MED-EL 
technician Roberto Zobernig. 

The operation assistant neatly lines up small scissors, pliers, 
needles and drills on the table in front of her. A helper pushes a 
trolley with a giant screen from the wall towards the operating 

It’s
A cochlear implantation may be a routine 

operation, but every type of surgery comes 

with some risk. Friedrich Loizenbaur, 51, was 

more than happy to accept this in return for 

the chance to be able to hear again with his 

right ear. After two and a half years of being 

partially deaf, he wanted his quality of life back. 

His optimism paid off – just six weeks later, he 

could follow every conversation again. 

10-second summary

The surgical team at work. In the background you can see a monitor 
showing every single step in detail.
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table and connects it to the microscope that is dangling from 
the ceiling. Later, it will transmit the pictures, which the surgeon 
sees live through the lens, on to the screen. 

This way the operation assistant and two doctors-to-be, who 
have come to watch, can follow every step. In the meantime, 
the patient’s whole body is covered with a large blue cloth, 
leaving only his right ear exposed. The anaesthetist reads: “This 
is Friedrich Loizenbaur, born in 1963. He is having a Concerto 
CI in his right ear.”

Risk versus benefit

Friedrich’s ear is folded forward and fixed with a tape. Now 
the area behind his ear is disinfected, the light in the room is 
dimmed and a big bright light cone is directed on to the ear 
itself. The surgeon sits on a swivel chair and adjusts the height 
of the operating table before the operation assistant hands 
him the surgical knife. With intense concentration, he slowly 
makes a cut along the previously drawn marking directly behind 
Friedrich’s ear. From time to time he dabs away a little blood.

Finished. After just two hours the implant is in place. In the evening, 
Friedrich is happy to welcome his first visitors.
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The anaesthetist reads: 
“Friedrich Loizenbaur, 
born in 1963, is having 

a Concerto cochlear 
implant in his right ear.”
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For Dr Keintzel, this is a normal working 
day. He’s been performing CI operations 
for the past 10 years and reckons he 
must have done around 500 to 600 
by now. At this hospital, 60 hearing 
implant operations are carried out each 
year and Dr Keintzel does nearly all of 
them himself. The more often a surgeon 
performs a procedure, the more skilled 
he becomes, and the less likely it is that 
something will go wrong, but there’s 
always a slight risk with any surgery. This 
has been explained to Friedrich. 

In his particular case, there is a danger 
that a nerve could be accidentally 
severed, affecting his sense of taste. In 
order to introduce the implant’s 31mm 
long electrode into the cochlea, Dr 
Keintzel has to drill a thin duct between 
the facial nerve and the gustative nerve. 
In Friedrich Loizenbaur’s case , these 
two nerves are only 2mm apart, which 
is unusually close. If the surgeon were 
to slip just 1mm, Friedrich could lose his 
sense of taste at the tip of his tongue. 

But that risk didn’t seem to have unsettled 
him the previous evening. “You wouldn’t 
be able to have any operation if you 
worried about every single risk,” he’d said. 
Then, to eradicate any doubt about his 
relaxed state, he’d added nonchalantly: 
“I will sleep like a lamb tonight.” 

No hearing aids

There is no alternative anyway for 
Friedrich Loizenbaur. For a long time, he 
had hoped that his ear would recover 
on its own. There had been no obvious 
reason for his hearing loss so his hearing 
could have returned in the same way it 
disappeared – spontaneously. 

However, during a visit to his ENT 
specialist at the beginning of 2014, 
Friedrich realised that the situation was 
hopeless. Liquid had gathered inside his 
ear. The doctor removed it and declared 
that his hearing should get better as a 
result, but a hearing test showed that 
there was no improvement. 

Unfortunately, a hearing aid was no 
solution because it can only work if 
there’s a certain amount of hearing 
remaining. At that point, Friedrich hadn’t 
heard of CIs.

“It was difficult to accept that nothing 
could be done,” says the married father 
of two grown-up sons.  

The only solution

When he asked about alternatives, his 
doctor sent him to the ENT department 
of the hospital, where he saw Dr Keintzel 

Dr Thomas Keintzel, head of the ENT department of Wels-Grieskirchen 
Clinic, Austria. He began implanting cochlear implants about 10 years ago. 
Since then he has implanted around 500 to 600 devices.

There are risks with any operation. In Friedrich’s case, he has two nerves 
that are very close together, increasing the likelihood that one could be 
accidentally severed, affecing his sense of taste.
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A hearing aid isn’t an 
option for Friedrich 

Loizenbaur, since 
hearing aids require 
a certain amount of 
residual hearing. A 
cochlear implant is 

the only solution.
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who told him about CIs. Soon after, he spent a day in the 
outpatients’ department and went through several tests and 
examinations. The result confirmed that Friedrich was completely 
deaf in his right ear. However, on the plus side, it was clear that 
a CI was a suitable option for him. He made the decision in an 
instant: “The chief physician said that the CI would be the only 
thing that would really help. So I said: ‘I simply have to do it’.”

For Friedrich, it was totally unthinkable only to be able to hear 
in one ear forever: “It was no quality of life,” he says. For two 
and a half years, he was always the first person to take his 
seat in the conference room at work. This was the only way he 
could be sure of sitting in a spot where it was possible to hear 
everything with his left ear. And in everyday life he relied fully 
on his left ear – when out walking with his wife, drinking wine 
with friends or talking on the telephone. Sitting on the right 
side had dominated his life for two and a half years.

Carrying such a disability makes you feel down, Friedrich 
believes. Every conversation becomes a challenge. It’s like 
being in a disco where you often understand just bits of a 
sentence and hope that when you ask the person to repeat 
it, you can catch the missing words and it all makes sense. 

Friedrich Loizenbaur at his first fitting. Just four weeks after the operation  
he can hear in his right ear for the first time in two and a half years.

REPORTAGE

“The surgeon said that  
a CI is the only thing 
that would really help. 
So I said: ‘I simply have 
to do it’.”
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When you ask a second and a third time, 
it starts to feel awkward for everyone. 
“If it’s a little child, you can laugh if they 
only understand every other word. In an 
adult, it’s not funny any more,” he says.

After the surgery

It’s the evening after the operation, which 
lasted two hours and went smoothly, and 
Friedrich feels fit for visitors. The big 
bandage on his ear doesn’t bother him 
much and he has no pain. Even so, he 
has to stay in hospital for another three 
nights. Then he will be sent home for a 
three-week sick leave. He’s not allowed 
to do any physical work, which his job in 
a purification plant demands. 

After 10 days, he comes to the hospital 
to get his stitches removed, the wound 
has healed well and Friedrich Loizenbaur 
can hardly wait for his CI to be turned on.

First sounds

Just four weeks after the implantation, 
the big day has arrived. Friedrich’s CI is 
activated by MED-EL technician Christian 
Holzer. For the first time in two and a half 
years, Friedrich Loizenbaur will hear again 
with his right ear. “I am not nervous,” 
he says, laid back as usual, in the 
hospital’s cafeteria half an hour before 
his appointment. “But my expectations 
are very high. I already think that it will be 
a completely different feeling. I am sure 
that I will hear everything again.” Despite 
all the euphoria, he is aware that the 
rehabilitation process can take up to one 
year. “This won’t be taken care of within 
three minutes. It will take practice – 
hearing has to be learned again,” he 
acknowledges.

In the audiology room of the ENT 
department on the hospital’s sixth 

“I’m surprised how well I can hear already,” 
says Friedrich during his second fitting. He 
practises for about 15 minutes a day. Already, 
just six weeks after the implantation, he 
understands conversations well, even in 
noisy environments.
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“It will take practice – 
 hearing has to be 

learned again.”
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What the implantation involves

Implanting a CI usually takes one to two 
hours. Initially, the surgeon makes a cut 
a few centimetres long directly behind 
the patient’s ear down to the temporal 
bone at the side of the skull. He then 
drills through a part of the temporal 
bone called the mastoid process to 
access the middle ear. 

A pocket is made in the bone behind the ear to hold 
the implant in place. Afterwards, the membrane of 
the ‘round window’, an opening on the wall of the 
middle ear, leading to the cochlea, is opened. It is 
rarely necessary to drill a hole in the cochlea itself. 

The surgeon then checks that the liquid inside the 
cochlea is moving by tapping the ossicles, three tiny 
bones in the middle ear that transmit vibrations to 
the cochlea. Meanwhile, the technician checks that 
the implant is functioning before the surgeon 
inserts it and stitches it in place. 

Slowly, the electrode array, which has a standard 
length of 31mm and consists of multiple electrodes, 
is introduced into the cochlea. Then the technician 
connects the implant with the computer and takes 
a few readings. If all the electrodes are working 
correctly, and if the body reacts to the electrical 
impulses, the opening can be stitched.

floor, the technician explains: “In most cases, patients can’t 
understand anything when the CI is activated for the first time. 
When I speak, you will mainly hear noises.” 

After activating the CI, Christian Holzer sends sounds from his 
laptop to the processor, which is connected to the computer via 
a lead. Friedrich is fascinated by the first sounds: “The progress 
of medicine is awesome,” he enthuses. As Christian Holzer 
explains all the vital details about how to use the CI, Friedrich 
can barely suppress a smile.

Great results

After the session, Friedrich goes home, carrying a large red 
parcel. It contains a remote control, which he’ll use to switch 
his CI to the next, louder programme every time his hearing 
adapts (he will know this has happened when everything seems 
quieter again); some batteries; a box in which the processor 
should be stored overnight; a device for the external power 
supply and an implant pass, which he has to show at safety 
screening at airports, for example. All these things will be his 
daily companions from now on.

“I’m surprised how well I can hear already,” says Friedrich in 
mid-October during the second adjustment. He practises for 
about 15 minutes per day by covering his left ear and trying to 
hear only with his right ear. Already now, just six weeks after 
the implantation, he understands conversations very well, even 
in noisy environments, or when there’s a group of people. 

Such fast progress is rare. The fact that his right ear used to be 
able to hear, as well as the relatively short phase of deafness, 
has helped him. Now he gets excited about things that most 
people take for granted – such as the fact that he can arrive last 
at meetings if he wants to: “I can simply sit down wherever I find 
a free seat,” he smiles. “Now, I’m always on the right side.” 

Inner ear Middle 
ear

Outer ear

Audio processor
transmitter coil

Eardrum

Implant
receiver coil
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BACK TO SCHOOL

Practise, practise, practise is the advice 

usually given to patients after cochlear 

implant surgery. This doesn’t just involve 

going to your auditory training sessions 

with your audiologist – it also means 

practising at every opportunity in your daily 

life. Impatience is counterproductive; the 

best results come from self-motivation and 

support from family and friends.

15-second summary

REHABILITATION  
ACT 
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Simply having a cochlear implant alone doesn’t 
guarantee good hearing. It takes a lot of effort in the 
year after the surgery to re-teach your brain to hear – 
a process known as rehabilitation. Alexandra Rotter 
sits in on a lesson

BACK TO SCHOOL
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I don’t think it will work,” says Josef Vorauer gloomily when 
asked how he’s getting on with his practice at home. He is just 
back from a hearing test, accompanied by Lisa Niederwanger, 
a speech therapist in the ENT department at the Wels- 
Grieskirchen Clinic, Austria. 

The 75-year-old received a cochlear implant (CI) in his left ear in 
February 2014. He needs rehabilitation in order to get used to 
the implant and to learn to hear well again, but he hasn’t been 
for quite a while now, after having initially attended auditory 
training in the ENT department every other week. After a longish 
pause, the speech therapist checks the results of his hearing 
test in order to set the most appropriate exercises for him.

Such moments of resignation are common with CI rehabilitation. 
Patients’ expectations are usually very high. Although doctors, 
speech therapists and technicians explain that it can take up to 
a year before you can understand speech in difficult situations 
such as on the telephone or in noisy environments, everyone 
secretly hopes it will happen sooner for them. 

“Don’t give up. You’ve already achieved so much,” the speech 
therapist says encouragingly before she starts with the auditory 
training. “You always give me hope,” answers Josef, with a sigh.

Auditory training

During the auditory training, the speech therapist reads 
words, sentences and numbers and lets Josef repeat them. 
Because he can still hear in his right ear, it is covered by a 

loud random noise through an earphone. This way, just the 
deaf ear is being trained. She makes it extra hard by holding 
a fan in front of her lips while reading so Josef can’t cheat 
by lip-reading. He can’t understand the first words, ‘teddy 
bear’, even without the fan in front of her lips. Only once 
the random noise is turned off, does he understand.

“There are many ways to make the exercises more complex,” 
says Dr Vanessa Hoffmann, Rehabilitation Manager at  
MED-EL in Germany, where she prepares documentation, CDs 
and other supportive material for rehabilitation. She explains 
that it makes a big difference whether a patient works in 
a ‘closed set’ or an ‘open set’. In a closed set, the patient 
knows the topic; in an open set, the content of the topic 
isn’t narrowed down. “An open set is a lot more difficult,” 
says Vanessa Hoffmann. 

“The longer the deaf phase, the 
more difficult the rehab process 
because the brain will have 
changed during this time.” 

Speech therapist Lisa Niederwanger reads words, sentences 
and numbers out to Josef during his rehabilitation session.

“I don’t know.  
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Three to four weeks after implantation, a MED-EL 
technician explains how to use the CI and carries out the 
first adjustment. When the device is first turned on, you’ll 
usually only hear noise. To allow you to gradually adapt to 
hearing sounds, the first adjustment is set quite low. In 
the following weeks, you can try out louder programmes 
– up to the highest possible volume. Once you’re happy 
with the settings, auditory training can begin.

Getting the adjustment right

Before auditory training can start, the 
cochlear implant (CI) has to be adjusted to 
suit each person’s needs. 

By the end of his rehab session Josef is feeling a lot more positive.  
“Practice makes perfect,” he beams. 

Sense of achievement

During rehabilitation and even during single exercise sessions, 
both principles are used. For Josef, the open set is still too 
difficult, so Niederwanger switches to the closed set and tells 
him the word ‘teddy bear’ occurs in the following sentences. 
Quick as a shot, he repeats the first sentence: “Lisa gets a teddy 
bear.” The achievement motivates him so much that he gets all 
the next sentences right.

The speech therapist has given Josef a confidence boost and 
from now on, the rest of the session goes well, with only a few 
hiccups and concentration lapses. In the same way, in everyday 
life, having the support of others, especially family and friends, 
can speed up progress. 

With children who are born deaf, the help of their parents is 
crucial. Donna Sperandio, Head of Rehabilitation at MED-EL in 
Austria, gives an example: “To get the attention of their child, 
the parents used to touch them or wave their hands. After 
surgery, they must stop this and call out the child’s name first.” 

Vital support

“There’s a long list of factors that can influence success,” says 
Vanessa Hoffmann. This includes the type of deafness, when it 
started and how long the person has been deaf. “Most adults 

became deaf at some point,” says Donna Sperandio. “The longer 
the deaf phase, the more difficult the rehab process because 
the brain will have changed during this time.” (See page 13.) 
But support from family, friends and other social contacts is at 
least as important as self-motivation. And if all these criteria 
are fulfilled? “Even then, going to auditory training once a week 
for 45 minutes is not enough,” says Vanessa Hoffmann.

Just like learning a language or playing a musical instrument, 
success comes with practice – in everyday life as well as with 
tutorial CDs and textbooks at home. It takes a lot of patience 
and every little progress should be celebrated. A milestone 
has been reached, not just when the speech therapist praises 
the patient, but when the patient starts to be proud of his 
achievement. Josef Vorauer seems like a different person after 
hearing 88 instead of 48 and seal instead of luck. He beams: 
“Practice makes perfect.” 

PICTURES: © ALEXANDRA ROTTER
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Who needs rehabilitation?

We explain to all patients that 
CI rehabilitation, especially 
auditory training, is an abso-
lute necessity. Most people 
accept this without question.

Are there any patients  
who don’t come for 
rehabilitation?

There are very few patients 
who don’t come for rehabili-
tation. In these cases, we give 
them detailed information 
on how to practise at home. 
They are mostly middle-aged 
people who have just one  
implant and can hear normally 
on the other side, and they 
are usually people who cope 
well with new media such as 
audio books and CDs, which 
are good for practising.

How long does 
rehabilitation take?

You should give yourself nine 
months to one year. This 
usually involves several im-
plant adjustments, auditory 
training and practice at home.

Are there special exercises 
for children?

Infants with a heavily dam-
aged inner ear should be  
implanted by the time they 
are one year old, then they 
can go through the natural 
process of speech acquisi-
tion with the CI. During rehab, 
parents learn how they can 
implement speech-promoting 
behaviour in everyday life.  
Additionally, children can 
receive training supported by 
sign language.

How important is attitude?

Motivation plays a big part.  
Patients have to be made  
aware that rehabilitation might 
take a relatively long time. We  
explain to them before the 
operation that it doesn’t  
happen overnight. But many 
are still impatient and amb-
itious and think that for them 
it will happen faster. 
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Tina Moser, Head of Speech Therapy at the 
ENT department of Wels-Grieskirchen Clinic, 

Austria, explains who needs CI (re)habilitation 
and what determines its success

“IT DOESN’T 
HAPPEN 

OVERNIGHT”

Biography 

Speech therapist Tina Moser 
has been working at the 
Wels-Grieskirchen Clinic 
since 2010. She mainly  
focuses on the detection of 
hearing disorders in  
children, but is also involved 
in diagnostics, counselling 
and hearing implant fittings.
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The term ‘rehabilitation‘ after CI surgery means 
to learn how to hear again after hearing loss. 

‘Habilitation‘ refers to the process after CI 
surgery in which people who were born deaf 
learn to hear for the first time.
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SPOTTING A PROBLEM
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1. Difficulty understanding when 
several people are talking at once.

Difficulty understanding if there 
is background noise.

2. Hearing test performed 
by audiologist

Newborn hearing screening

Child does not respond to loud noises.

Child cannot tell where the noise/
voice is coming from.

Child does not follow instructions 
or follows them incorrectly.A!

B?

Babies stop babbling.

Child does not respond to voices, 
even with physical contact.

Child responds in a frustrated or 
aggressive way.

æ§x!

z zz
zz

FIRST SIGNS OF HEARING 
LOSS IN CHILDREN
1. How do I know if my child is affected?  
 What are the signs?
2. Who/what can help me?
3. How important is it to act quickly?

It depends on the type and cause of the 
hearing loss. If the hearing loss was caused 
by inflammation of the middle ear, it is 
normally temporary. One thing that can 
generally be said for sure is that the earlier 
you seek professional medical help, the 
better. Hearing loss can get worse. 

Paediatrician 
Audiologist
ENT specialist

3.
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EARLY IMPLANTATION
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RIGHT FROM 
THE START 

Cochlear implants can help deaf children achieve an 
astonishing quality of hearing and speech – but for best 
results the operation must be carried out before their first 
birthday. Verena Ahne reports 

EARLY IMPLANTATION

49
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3-point summary

• Children born deaf can hear  

with cochlear implants.
• For best results, the operation needs to take 

place within the first year of life, before a 

child would normally learn to speak.
• Hearing is easier with two implants.

and clatters, cheeps and hisses… The 
simulation of the noises a cochlear 
implant (CI) can produce inside a 
person’s head is quite unpleasant for the 
uninitiated. Everything sounds strange 
and hard, tinny and artificial – like a train 
in the night or a hall full of pounding 
machines. And when someone speaks, 
the sound is enough to make Darth Vader 
eat his heart out.

But the brain, this miracle machine, can 
handle it. Step by step, it learns how 
to draw information from a cacophony 
of sound, how to filter speech out of 
it, how to distinguish single voices and 
assign them to individuals, even how 
to appreciate music. This takes a lot of 
practice and patience. But then, suddenly, 
out of the rattling and clattering, the 
cheeping and hissing, a whole world of 
hearing emerges.

Hearing – where there used to be nothing 
but silence. Without doubt, implants have 
changed the world for those people who 
are deaf or hard of hearing. Today speech 
can be understood very well and even 
music can be perceived so well with the 

implant that fine nuances of classical 
pieces can be appreciated. The devices 
are constantly being improved.

First year

But one fact is paramount: it is 
fundamentally important to implant deaf-
born infants in both ears within their first 
year of life. “Only then can they develop 
hearing and speech to the same level as 
their peers who hear normally,” explains 
Professor Wolf-Dieter Baumgartner 
from the Department for Ear, Nose and 
Throat Diseases at the Medical University 
of Vienna, Austria, and the Karolinska 
University, Stockholm, Sweden. 

The brain develops rapidly within the 
first months of life. The neurones – 
the nerve cells that carry messages to 
the brain – are hungry for input. Each 
impulse from outside, everything that’s 
seen, heard, felt and tasted, encourages 
new connections to develop between 
the nerves. The first two years of life are 
when the brain is designed to develop 
certain processes such as hearing. 
After that time, its capacity to do so is 

It rattles 

The first two years of life are when the brain 
is designed to develop certain processes  

such as hearing. After that time its capacity  
to do so is compromised.



51EXPLORESOUND 02 |  201 5

EARLY IMPLANTATION

compromised. The auditory nerve in the 
ear receives information from sensory 
hair cells in the inner ear. If these hair 
cells are damaged, the nerve cannot do 
its work. And without stimulation, the 
area of the brain that is designed for 
hearing doesn’t develop.

However, this isn’t the case if the auditory 
nerve is stimulated in time, even if this 
is by electrical impulses from a technical 
device. “I used to think that children who 
were born deaf could never develop the 
same speech ability as those with normal 
hearing,” says Professor Baumgartner. 
“But children who have been implanted 
in both ears by the age of six months 
manage to do exactly that.” 

The doctor is enthusiastic about the 
innovations that CI technology has come 
up with, especially over the past 10 years. 
Back in 2001, Professor Baumgartner 
was treated with scepticism when, at a 
conference in Los Angeles, he reported 
about the great progress early-implanted 
children made. “Today everybody does it 
this way,” he says.

The sooner, the better

The first year is currently seen as an 
initial important time limit. Until then, 
implanted infants learn to hear and speak 
very well – as long as they do not suffer 
from delayed development. But even 
children who were implanted within their 

second year of life can often attend a 
mainstream school later on. 

“These children go through all phases of 
speech acquisition, just like those with 
normal hearing,” says award-winning 
pedagogic audiologist Ulrike Rülicke, 
who specialises in working with CI users. 
“The later they get the CI, the more their 
speech development is delayed and the 
therapy becomes more complex. This 
can endanger their chance of attending 
mainstream school,” she explains.

If the operation takes place even later, 
the results won’t be as good. “Only half 
of those implanted between two to 
four years will make it to a mainstream 
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The younger children are when they get CIs, the quicker they learn to hear and speak, and the more 
likely they are to attend a mainstream school.
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school,” says Professor Baumgartner. 
“After the age of four, it is too late – 
those children will never achieve a normal 
level of hearing and speech, no matter 
how much therapy they have.” However, 
older children can benefit from an implant 
if they were able to speak and hear 
before losing their hearing.

Practice makes perfect

Therapy is vital after the operation. How 
long this lasts depends on the child, 
but typically, we are talking several 
years. “First of all, the device’s speech 
processor has to be adjusted to suit 
the individual,” Rülicke points out. “It’s 
often underestimated just how important 
this is.” Getting it right takes time and 
requires patience and constant exchange 

between the child, parents, therapists 
and technicians until the ideal settings 
are optimised.

CI training is vital to help the user to learn 
to hear and speak properly. But rather 
than formal training, it’s more a case of 
specialised speech therapists, educators 
or pedagogic audiologists supporting 
the child in his or her natural speech 
and general development. At the same 
time, they educate parents – and later, if 
possible, also nursery and schoolteachers 
– on how to support the child with their 
speech and hearing development. 

Talking to the child is really important. 
Rülicke says: “Early-implanted children 
who nobody talks to at home progress at 
a similar pace to those who are implanted 

The operation
The surgery is carried out under 

general anaesthetic and takes 
between two-and-a-half and three 

hours for two implants. 

According to Professor Wolf-Dieter 
Baumgartner from the Department for Ear, 

Nose and Throat Diseases at the Medical 
University of Vienna, this is regarded as the 

safest surgical intervention in the ear, nose and 
throat area and is tolerated very well by babies.

A few weeks after surgery, when the wounds 
are healed, the device is activated. During the 
following months and years, fine adjustments 

are made regularly. MED-EL provides a 10-year 
guarantee for the devices, which last on 

average for 25 years. 

Professor Baumgartner is enthusiastic about the 
innovations in CI technology over the past 10 years.
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“I see more under- 
challenged deaf  

children than ones  
who can’t keep up.”
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•  early diagnosis through testing for deafness immediately after birth 
and during the following months 

•  early implantation of both ears, ideally from about six months of age 
to one year at the latest 

•  intensive and sensitive cooperation of everybody involved  
before and after the operation: ear, nose and throat specialists, 
paediatricians, speech therapists, speech scientists, audiologists, 
technicians, psychologists...down to parents, child, nursery and 
schoolteachers 

•  continuous therapeutic support over many years, geared to the  
child’s individual potential

•  intensive participation  of the whole family in all the child’s 
 developmental stages 

• good cooperation  with educators, nursery and schoolteachers 
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later.” Too much consideration and  
under-challenging doesn’t help. “I see 
more deaf children who are under-
challenged than overburdened. But 
these children need speech-intense 
surroundings, appropriate accompaniment 
and specific support.” 

Professor Baumgartner agrees that if 
children are supported in an ideal way, 
they can achieve better marks in school 
than children with normal hearing.

The first infants who received a CI early 
in life are slowly reaching adolescence 
now. In fact, many of them have already 
superbly mastered the first step on their 
job ladder: to attend a mainstream 
school. For these children, the world of 
hearing has opened doors. 

Working together 
for success

How well cochlear implant 
surgery works in children 

depends on several factors:

Ulrike Rülicke, owner of Dazugehören, a therapy and advisory centre for people  
with hearing disorders in Lower Austria.
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15-second summary 

After a struggle and numerous tests, Katie’s 

three-year-old twins, Ella and George, were 

diagnosed with profound deafness and 

fitted with cochlear implants in both ears. 

Now, they are progressing fast with their 

hearing and talking, and are undergoing 

intensive therapy to allow them to start 

mainstream school at the age of four.  

he hears his mother, Katie, call, “OK, 
it’s bath time,” three-year-old George 
Whiting whips his head round and grins 
at her, then taps on his twin sister Ella’s 
arm to attract her attention and signs 
the words for her.

Both toddlers developed a profound 
hearing loss within months of birth and 
have received cochlear implants (CI) in 
both ears, but Ella’s were implanted a 
year after her brother’s and she has 
only had what she calls her ‘ears’ for a 
few weeks. While George, who received 
his implants at 18 months, is speaking 
confidently in proper sentences and 
starting to understand about jokes, Ella 
is still making sense of the world of sound 
– but she’s catching up fast.

Their parents – Katie and James, who 
live near Leeds, in Yorkshire, UK – are 
astonished at Ella’s progress. Two months 

after implantation, she is doing as well 
as George was after six. Being twins, she 
thinks, is a powerful factor.

“There’s a lot of the ‘twin thing’ going 
on, which is why they are so confident,” 
laughs Katie. “Ella loves being the same 
as George. She idolises her brother and 
signs that she now has ‘ears’ like him. 
His favourite words are her first words – 
‘more’, ‘Ella’, ‘baby’ and ‘daddy’!”

Live-wire tots

As the two live-wire tots exchange glances 
and shoot behind a chair to escape bath 
time, Ella can be heard uttering some of 
her favourite words, while George giggles 
and repeats them to her.
 
At home George takes the lead, but 
outside the house he hides behind the 
more socially confident Ella. As far as 

As

A diagnosis of profound deafness in young children can bring 
particular challenges for parents. Katie Whiting, mum of  
three-year-old deaf twins Ella and George, shares her experience 
with Rachel Pugh and explains how her children’s cochlear 
implants have given her confidence in their future
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Katie and James are concerned, they are 
now increasingly thinking of them simply as 
‘normal’ kids – with the added twist that 
when Ella annoys her brother too much, he 
takes off his processor and ignores her.

It’s been a whirlwind experience for university 
PR Katie and IT specialist James. They felt 
unprepared for having twins, fought an uphill 
battle to have their children diagnosed as 
deaf and faced a further struggle to ensure 
that both twins had access to the same  
CI technology.

Shock diagnosis

Ella was diagnosed, after much parental 
pressure, as mild to moderately deaf at three 
months old and given hearing aids. George 
had been said to have normal hearing, so his 
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Being the mother of deaf twins came as a shock to Katie Whiting, which is why receiving support from other 
parents is so important to her: “There’s nothing like chatting to a mum with a deaf child.”

“Both children have implants, which we feel 
has given them the chance to be ‘normal’ 
and to achieve as much as any other child.”
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parents weren’t worried, but when he was 
around six months old, they realised that 
he didn’t react to the banging of a drum. 
It took a further six months for Katie and 
James to gain the shock diagnosis that 
far from having normal hearing, he was 
profoundly deaf and a candidate for a CI. 
He had his operation in Bradford, UK, in 
December 2012 at 18 months.

As all attention was on George, it took 
a while for Ella’s parents to register 
that she wasn’t speaking. At some time 
during 2012, her hearing had dramatically 
diminished. Repeated tests proved 
normal, but after determined efforts 
from her sceptical parents, a senior 
audiologist agreed to carry out further 
tests in autumn 2013 and came up with 
the devastating news that Ella, too, was 
profoundly deaf. She was borderline for 
a referral for a CI, but ended up being 
judged eligible for implants for both 
ears because her sibling had them. The 
operation took place in May 2014.

Chance to achieve

“We now feel we are on a level playing 
field,” says Katie. “Both children have 
implants, which we feel has given them 
the chance to be ‘normal’ and to achieve 
as much as any other child.”

The aim is to enrol them into a mainstream 
primary school at the usual age of four, 
but the toddlers are currently attending 
a school for the deaf in Boston Spa, to 
give them intensive language input in 
order to prepare them. 

“I feel that George and Ella are now in a 
position to achieve their true potential,” 
says Katie. “The CIs have given me total 
confidence about their future.”

Every morning the two children receive 
their audio processors over breakfast, 
with excitement. Katie talks to them as 
she serves their food and goes to great 
pains to help them with pronunciation. 

Being the mother of deaf twins was a 
shock, but the support she had from 
the Elizabeth Foundation charity has 
been vital.

The charity provides education services, 
help, support and encouragement to 
infants and preschool children with 
hearing loss and their families. It is 
focused on the right of every deaf child 
to have the opportunity to learn, listen 
and talk.

Emotional support

The local Elizabeth Foundation support 
group was a ‘lifeline’ to Katie. It meant 
she was finally able to meet other 
mothers in the same position as herself 
and was given weekly input by experts 
about the best ways to give her twins 
speech and language therapy.

So it was a blow, after 18 months of 
social and practical support, to find that 

For more help 

•  The Elizabeth Foundation offers a 
wide range of services for UK deaf 
children (from birth to five years) 
and their parents. Visit  

  www.elizabeth-foundation.org/
services.asp 

•  The John Tracy Clinic for preschool 
deaf children is dedicated to 
providing worldwide parent-
centred services to young children 
with hearing impairment and 
offering affected families hope, 
guidance, and encouragement 
without charge. Louise Tracy, wife 
of actor Spencer Tracy, founded 
the clinic in 1942. Visit 

 www.jtc.org

•  MED-EL has a comprehensive and 
detailed range of materials on its 
website to support parents of 
children with CIs. It can also put 
parents in touch with clinics and 
local support groups. Visit 

 www.medel.com/for-parents/
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the Elizabeth Foundation was closing 
locally. Katie and the other mums were 
so distressed that they set up an informal 
group via Google, to share emotional 
support and even occasional childcare. 

One important area of sharing was 
discipline. For instance, how do you 
persuade your kids to eat when they have 
no concept of ‘four more spoonfuls’? Or 
how can you get them to give up their 

dummies by saying they’ve been taken 
away by Father Christmas (as Katie’s 
friends did with their hearing children) 
when your child has no idea who he is? 

“There’s nothing like chatting to a mum 
with a deaf child,” says Katie.”You get so 
fed up with having to explain everything 
to parents of hearing children. It’s good 
to have a friendship that’s borne out of 
a shared experience.” 

PICTURES: © JASON LOCK

Source: 2008, Organisation for Economic Cooperation and Development, www.oecd.org

HEARING LOSS TREATMENT 
UNITED KINGDOM

of people with hearing loss are 
currently receiving treatment

of people with hearing loss have 
never received treatment
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Ella and George have cochlear implants in both ears. When Ella annoys her brother 
too much, he simply takes off his processor and ignores her.

REAL LIFE

Source: Cheng A.; Rubin H.; Powe N.; Mellon N.; Francis H.; Niparko J.: 
Cost-utility analysis of the cochlear implant in children JAMA, 284[7], 2000

LOWER EDUCATIONAL COSTS 
AFTER COCHLEAR IMPLANTATION

pre-implant post-implant
Average annual 

educational costs
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To mark MED-EL’s 25th anniversary,  
Stefan Mey looks at how its cochlear implants 
have helped deaf people all over the world to  
fulfil their potential

10-second summary

Cochlear implants can help deaf people 

get a strong footing in school, university 

and at work, opening up the same world of 

opportunities enjoyed by those with normal 

hearing. While everyone’s chosen paths may 

differ, they all have one thing in common: 

they love to hear.

at Sheila Vieira’s Facebook profile and 
you’ll see pictures of a confident young 
woman enjoying life to the full. The 
29-year-old Brazilian likes to travel, 
spend time at the beach and go to 
concerts. Nothing unusual in that, you 
may think, but to her it’s something 
special – because at the age of 13 Sheila 
lost her hearing as a result of meningitis.
 
Now cochlear implants (CI) help her 
to negotiate everyday life. She works 
as a nurse and is in her first year of a 
doctorate. “Having the implant means I 
can listen to patients and colleagues,” 
she says. “My life would be very different 
without it. It means I can work in the 
same way as any hearing person.”

A few thousand kilometres further east, 
in South Africa, Magteld Smith has had a 

similar experience. She was born deaf and 
had to spend her school days in a school 
for the deaf, 2,000 kilometres away from 
her parents. Only in 2009 did Magteld, 
now 48, receive a CI. She describes the 
moment when the implant was turned on 
as a surreal experience. “I suddenly heard 
noises that I couldn’t perceive before,” 
she says. “Since then, my quality of life 
has massively improved.” 

It also affects her working life – as a 
researcher at the University of the Free 
State, Bloemfontein, South Africa, she is 
currently working on a project on hearing 
loss and implantable devices for the World 
Health Organization. Part of this work 
involves meetings and presentations: 
“Without the implant, I could have never 
taken part in those, let alone given 
presentations myself,” she says.

Take a look 



“Now I can go  
wherever I want and  
do what I like again,  
just like everybody else.”  
Sheila Vieira

OPPORTUNITIES
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Starting young

While Magteld and Sheila clearly 
remember their time before the implant, 
other people – such as Max Röder and 
Emil Valenta – grew up with theirs 
almost from birth. Max, a 20-year-old 
information technology student from 
Germany, got his first implant at the age 
of two and his second at the age of four. 
Emil, 14, from Austria, received his first 
implant at nine months and his second 
at two and a half years. When asked how 
life is with the CIs, Max can only smile: 
“I don’t know how it was without them. 
Sometimes, after a long day, I even forget 
I’m wearing them,” he explains.

Neither of them has experienced any 
problems with learning. “I’m just like any 
other student,” says Max. “From a hearing 
point of view, it doesn’t matter if I sit at 
the front or the back of the lecture hall.” 

Emil prefers sitting at the back during 
class, but because of the extra-high 
rooms, a sound insulation was installed 
in his classroom to improve the acoustics. 
It’s not only Emil who benefits from  
this, but also the rest of the students 
and teachers.

However, there are special examination 
rules for hearing-impaired students 
in many countries including Austria, 
Germany, Switzerland and the UK. For 
example in an English exam, when Emil’s 
classmates have to understand and 
repeat spoken texts, Emil sits in the same 
room and works on a written text. “I don’t 
turn my CI off during the exam though,” 
he explains. “The silence would distract 
me.” Max, on the other hand, explains 
that in Germany CI users are allowed up 
to 50 per cent more time for writing in an 
exam. “I never use all that time though,” 
he says. “I quickly get bored.”

“Without the implant,  
I could have never taken 
part in meetings, let alone 
given presentations myself.” 
Magteld Smith
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Love of sound

But hearing isn’t just important for school 
and work. It’s also important for everyday 
sounds such as the pattering of rain 
on the window or a conversation with 
friends. Magteld Smith remembers very 
well the first times that she heard birds 
tweeting, rushing water and footsteps, 
each single sound being an incredible 
hearing experience.

Sheila on the other hand was excited 
when, after a short time, she could use 
the telephone. “I, and my whole family, 

felt that our lives were complete again 
because of the CI,” she remembers. “It 
was as if a barrier that had kept me away 
from it all had fallen,” she says. “Now I 
can go wherever I want and do what I like 
again, just like everybody else.”

It was 10 years after her first implant 
that she decided to get her other ear 
implanted. And she doesn’t regret that 
decision: “Now, I wonder why I waited 
so long,” says Sheila. After all, when 
you can hear with both ears, you can 
understand many things better such as 
group conversations or music.
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“I don’t know how it was without 
them. Sometimes, after a long day,  

I even forget I’m wearing them.”
Max Röder
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Passion for music

Every CI user loves to hear sound, but 
only a few live their love for music as 
excessively as Vanderson Marbelli. Born 
in 1981, the Italian is a dancer, teacher 
and choreographer. He dances every day, 
at every opportunity. For him, the lines 
between hobby and work are blurred 
because he earns his living through his 
passion for music. “Music has helped 
me to handle my life, my deafness, my 
shyness,” he says.

Vanderson lost his hearing in both ears 
due to a genetic syndrome and has been 
benefiting from an implant since 1994. 
“It’s a miracle! With the CI, I hear music 
nearly as well as before,” he enthuses. 

For this miracle, he has already had three 
operations because each technological 
upgrade has helped him to hear and dance 
even better. He shares his experience by 
teaching ‘tutting’, a particularly expressive 
form of hip-hop dance. “Deaf people 
are at risk of becoming lazy and letting 
themselves go,” he says. “This dance 
accelerates the brain and synchronises 
your own movements with those of your 
dancing partner.”

Hearing seems to have paved the way to 
a more fulfilling life for all of them: “My 
parents are proud of what I’ve achieved,” 
concludes Sheila. “And full of confidence 
about what is still to come.” 

“It’s a miracle! 
With the CI, I hear music  
nearly as well as before.” 

Vanderson Marbelli

No age limits

In children, an implantation with a 
cochlear implant (CI) is possible from 
the age of six months, depending on 
the medical problem and the criteria 
of the relevant country. Children who 
are born deaf should be supplied as 
early as possible, because hearing is 
crucial for the acquisition of speech. 
From a medical point of view there is 
no upward age limit to receiving a CI 
either, but there may be restrictions  
in the respective country. Older people 
definitely benefit, as a CI can help 
someone stay physically and mentally 
active, and so independent.

SHORTCUT 
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4 facts about hearing loss and career

•  Hearing loss can hinder a person’s career – around 43% 
of people with restricted communication are jobless.*

•  People with hearing loss earn 55 to 60% less than people 
with intact hearing.*

•  The economic damage is huge – untreated hearing loss 
costs the European economy around €284 billion a year.*

•  There are added costs to education – nine years at a 
school for the hearing-impaired cost €400,833 per pupil 
compared with just €56,700 per pupil for nine years at a 
mainstream school.**

*  Evaluation of the social and economic costs of 
hearing impairment: A report for Hear-it. Bridget 
Shield, October 2006.

 
**  Baumgartner, Cochlea Implantate – eine 

ökonomische Analyse, Weiner Medizinische 
Wochenschrift, 08/2010. 
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OLDER ADULTS

IT’S NEVER  
TOO LATE!
Hearing well in old age increases your chances of staying independent, 
physically active and mentally agile. If hearing aids are no longer enough, 
cochlear implants can help restore hearing – and enjoyment of life –  
as Ulrike Moschen explains

need each other. We need conversation 
both to develop our sense of individuality 
and to help us feel that we belong. One 
pre-condition for communication is a 
common language. But in many people, 
the ability to hear – and communicate 
with others – decreases with age. The 
World Health Organization estimates 
the number of people with age-related 
hearing loss at 300 million – equivalent to 
the population of the USA. In industrialised 
countries, between 50 and 60 per cent of 
over-70s are affected.

The medical term for age-related 
hearing loss is presbycusis. Typically, 
it’s a bilateral, symmetrical, advancing 
sensorineural hearing loss. In simple 
language, this means that it affects both 
ears and gradually progresses as more of 
the inner ear’s sensory hair cells become 
damaged or die. 

Initially, it starts with high-frequency 
sounds, making it difficult to understand 
conversations in noisy environments such 
as restaurants or bars. Over the years, 
people’s hearing deteriorates, and some 
of them communicate less and less 
because of it. As a result, many older 
people become isolated, which can in 
turn lead to depression. 

Hearing loss and health

During the past few years, scientific 
research has confirmed a direct connec-
tion between hearing and thinking – if 
you put all your efforts into understanding 
speech, you have barely enough mental 
power left for other things. Researchers 
are now investigating whether there’s 
a connection between hearing loss and 
dementia.

One thing we do know for sure is that 
there’s a connection between restricted 
hearing and falls. Studies show that even 
a slight hardness of hearing can triple 
the risk of falling as walking and keeping 
your balance are cognitively demanding. 
When hearing loss takes up a significant 
amount of someone’s mental resources, 
it means there are fewer resources left 
for safety. Many hearing-impaired elderly 
people are afraid of falling so don’t move 
as much as they used to. As a result, the 
reduction in exercise raises their risk of 
falling even more.

How well older people hear has a wider 
social impact. Those who can hear well 
are more independent, agile and better 
anchored within society than those with 
impaired hearing. The more independent 

People 

•   People need to communicate  

and interact with others.

•   Age-related hearing loss increases the risk 

of depression, falls and social isolation.

•   Cochlear implants help older people  

to stay independent and active.

•   Auditory training after the  

implantation is vital.

4-point summary
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older people are, the less money is 
needed for social care services.

Social benefits 

With profound hearing loss, a cochlear 
implant (CI) makes hearing possible again, 
thanks to technology. This can help the 
elderly to stay independent, physically and 
mentally active and integrated in society. 
Cochlear implants have been used 
successfully for more than 30 years and 
from a medical point of view there is no 
upper age limit for the operation, though 
different countries have different policies 
regarding implantation in the elderly. 

In quiet surroundings, there is little 
difference between older and younger 
adults with CIs when it comes to 
understanding speech. However, there are 
slight differences in complex situations, 

such as noisy environments. In older 
people, the brain finds it more difficult 
to distinguish speech from background 
noise, with or without an implant. 

How well you can hear with a CI depends 
on several factors. The people who get 
the best results tend to be those who 
haven’t experienced hearing loss for too 
long before the operation, are mentally 
active and agile and undergo regular 
training after implantation. As a general 
rule, the earlier the implantation is done, 
the better the result.

Many independent studies show that 
a CI followed by rehabilitation brings 
several benefits for elderly people: they 
understand speech better, they have 
more social contacts, a better quality 
of life and feel more confident. In short, 
they can communicate normally again. 

Low-risk operation 

A CI operation takes  
around one to two hours. 

In specialised CI clinics, the surgery  
is a routine procedure. However,  
it is important to manage existing 
conditions well before the operation – 
for instance, certain medication must 
be temporarily discontinued.  
Dr Thomas Keintzel, Head of the ENT 
Department at the Wels-Grieskirchen 
Clinic, Austria, has been implanting 
for 10 years. He says: “Luckily, 
complications are very rare. 
Sometimes sense of taste can be 
temporarily affected and very rarely 
it can cause rotary vertigo – a feeling 
of dizziness – that usually disappears 
after three to four days.”
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“I FEEL A LOT MORE 
CONNECTED TO PEOPLE”
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Two years ago John Walkup (back row, left) received his first cochlear 
implant. The 73-year-old lives in Pittsboro, North Carolina, USA, where 
he sings in two choirs. EXPLOREMAGAZINE speaks to him about the 
impact on his relationship with music – and people
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How did the decision to have a CI come about?

My hearing was getting worse and worse, even with a hearing 
aid. I had to overcome my vanity before I decided to go ahead.

How did you find the rehabilitation?

The rehabilitation turned out to be the most astonishing part of 
the process. I learned how my brain can translate the implant’s 
electrical impulses into understandable speech. Initially, speech 
sounded squeaky and monotonous but that changed with time. 
It took about a month before I began to feel OK with my new 
skill though.

What role does music play in your life now?

After years, I can finally listen to music again. And I sing in our 
church choir and local men’s choir.

What are the differences between hearing speech and 
hearing music?

With speech, I began by concentrating on the words, and only 
later on the speaker. As soon as I could perceive a broader 
spectrum of frequencies, I was able to distinguish between 
different voices. The challenge with music was that my brain 
had to adapt to hearing and distinguishing single notes. It took 
about three months to attune my singing voice to the sounds 
of the piano. In the course of rehabilitation, it became easier to 
differentiate various instruments and to hear the single tones 
of a chord.

What has changed in your life since you started using a CI?

I expected that the CI would make me feel self-conscious. This 
fear disappeared after just a week. The biggest change that 
the CI brought for me was in my social life. Small get-togethers 
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John Walkup can enjoy music again after his cochlear implant operation  
and has even joined two choirs.

are enjoyable again and I feel a lot more connected to people. 
However, larger parties are still too loud for me.

Were your expectations fulfilled?

The result exceeded my expectations by a long way.

How do you see your future?

I hope to be able to improve my skills further and to use all 
the CI’s potential. I feel as though I’m only at the beginning of 
this process.

What advice would you give to elderly people who are 
living with hearing loss?

Forget your vanity and become a part of the community around 
you again! 

Auditory training 

It’s important to undergo 
speech and hearing training 
with audiologists or speech 
therapists after the operation. 
This is known as rehabilitation.  

Plus, for best results the processor 
must be adjusted by a technician.  
How long rehabilitation takes and  
how intensive it is varies between 
individuals, but six months is usually 
the minimum.

“It’s a misconception to expect to be 
able to hear automatically just because 
you have an implant,” says speech 
therapist Tina Moser, from the  
Wels-Grieskirchen Clinic in Austria. 
“Hearing is a learning process. In order 
to improve understanding, central 
hearing processes inside the brain 
have to be re-activated.”

“Hearing is a
learning process.  

In order to improve
understanding, 
central hearing

processes inside the 
brain have to be

re-activated.”
Tina Moser, speech therapist

Read more about rehabilitation  
on pages 42 to 46.
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Geoffrey Ball was one of the first people to receive a 
middle ear implant. And no wonder – he invented it 
himself. Christoph Zotter talks to the pioneer about 

growing up deaf and what it was like to find a solution 
to his own – and others’ – hearing problems
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reaches with both hands into a box. From 
the thick foam, he carefully pulls out a 
black metal container, its end sporting 
a giant lens. “Does it still work?” he 
asks the room of technicians seated at 
laboratory desks. Heads nod in unison. 
With almost an air of reverence, the 
50-year-old turns the shoe box-sized 
container in his hands. It’s the original 
laser he used to measure a human ear 
down to the millimetre for the very first 
time nearly a quarter of a century ago.

Geoffrey Ball is a master of his craft. 
At scientific conferences, his younger 
colleagues freeze in awe when they catch 
sight of him sitting in the first row to listen 
to them. The Californian has dedicated his 
whole life to one question: how can I give 
deaf people their hearing back? 

To achieve this, he studied hard, spent 
whole nights in laboratories and days 
fiddling around in his parents’ garage in 
the Californian Silicon Valley. All that time, 
he was driven by something that other 
scientists only knew from their measuring 
instruments and fact sheets: Geoffrey 
Ball has been deaf since childhood.

It’s Friday in a small office block on 
the outskirts of Innsbruck, Austria. 
Outside, the sun is shining; inside, a few 
technicians sit at large laboratory desks. 
Their boss strolls past in his blue blazer 
and teddy bear tie. On the walls, he has 
a few of his 113 registered patents on 
display. For 12 years, Geoffrey Ball has 
been Technical Director at MED-EL. 

A dream come true

“The details of our work are secret,” 
says Geoffrey, as he leads me past highly 
sensitive microphones and soundproof 
metering chambers. Sometimes he 
strokes his short brown hair behind his 
ears. There, just visible, is his life-changing 
invention: the Vibrant Soundbridge – a 
middle ear implant that directly stimulates 
the ossicles (three little bones that 
are vital to the hearing process) using 
mechanical impulses. In 1997, he was the 
fifth person to have it implanted. It was 
the dream of a little boy, which finally 
came true after many years. It would lead 
him from Silicon Valley to Innsbruck and 
finally let him hear music, the crashing 
of the waves and twittering of the birds.

Geoffrey Ball 

• Geoffrey Ball is a trailblazer.

•  He invented the middle ear implant 

VIBRANT SOUNDBRIDGE…

•   …and the bone conduction implant 

BONEBRIDGE.

•   For the past 12 years he has been 

Technical Director at MED-EL.

•   He likes working in dark, cool 

libraries. That’s why his air-

conditioned office is painted black.

5 facts about 
Geoffrey Ball
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His story 

Geoffrey grows up in 1960s Sunnyvale, 
California, USA. At age five, his hearing 
deteriorates. Up until today, nobody is  
sure why, though it’s thought that it was 
probably triggered by a high fever. 

The young Geoffrey learns to lip-read 
and wears hearing aids. Back then, they 
were the only technical solution available 
and rather basic – clunky, uncomfortable, 
crackling things. People stare so much 
he almost prefers not to wear them. So 
he decides to invent something better. 
Geoffrey Ball is going to ‘cure’ himself.

It’s the 1980s before he can finally start 
working on it. Although the first cochlear 
implants exist, they are not suitable for 

him. Cochlear implants are designed for 
people with severe to profound hearing 
loss. Geoffrey’s hearing loss is not quite 
severe enough to put him in this category. 

Geoffrey becomes a researcher at the 
elite Stanford University in California. 
Over several years, he builds a device 
that changes everything – it’s called the 
Floating Mass Transducer. Instead of just 
amplifying the sound waves and pumping 
them into the ear from outside, as with a 
hearing aid, the new implant delivers the 
sound waves as vibrations directly to the 
middle ear. This stimulation of the middle 
ear provides exceptional high-frequency 
sound perception.

“When I grew up, these technologies 
didn’t exist,” he says. “Today we have 

several solutions for many types of 
hearing loss. We have ‘cured’ hearing 
loss.” In 1996, the first patient received 
Geoffrey Ball’s middle ear implant – it is 
still working today.

Last-minute rescue

But after long clinical studies, when 
Geoffrey is finally ready to pick up speed 
with his company Symphonix, disaster 
strikes. Two planes crash into New York’s 
World Trade Center, the stock market 
collapses and Symphonix’s shares drop. In 
desperation, Geoffrey picks up the phone. 
He simply can’t allow all those years of 
research and development, and his many 
patents, to disappear in insolvency. 
The woman whose number he dials is  
Dr Ingeborg Hochmair. The Vienna-born 

Read all about it 

In his autobiography, Geoffrey Ball describes how a nearly deaf boy in Californian Sunnyvale became a 
celebrated inventor. The book was released in 2011 in English and German and has sold around 11,000 copies. 

No More Laughing at the Deaf Boy: a Technological Adventure between Silicon Valley and the Alps  
(2011, Haymon Verlag)
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electrical engineer has been developing 
and producing hearing implants for years 
and, together with her husband Erwin, 
founded MED-EL in Innsbruck. A few 
hours after the telephone conversation, 
she’s on a plane to California.

“I still don’t know how she managed to 
get here so fast,” says Geoffrey. It’s an 
11th-hour rescue. MED-EL offers him the 
chance to bring his whole research and 
production to Innsbruck.He says yes.

It’s 12 years since he moved to the Alps 
with his wife Sabina. “I’ll definitely stay,” 
he says. “My three children are born here 
and have grown up speaking German.” 

The resourceful inventor from Silicon Valley 
has adapted well to Innsbruck. Together 

with his new colleagues, he invented 
another implant called the Bonebridge. 
It converts sound waves into mechanical 
vibrations that are transmitted via the 
skull bones directly to the inner ear. This 
is another small revolution. 

Geoffrey has kept the idiosyncrasies he 
brought with him all those years ago – the 
walls of his office are painted black, the 
air-conditioning blows frosty air into the 
room. “I have always been able to focus 
best in dark, cool libraries,” he laughs.

Actually, he doesn’t spend as much time 
in libraries or laboratories as he used to. 
Being a director, he attends congresses, 
organises paperwork and leads his staff 
– two dozen of them. They are the ones 
who bring his work to perfection, who 
fiddle about in the laboratories. They look 
for new ideas to make everyone hear 
better. The audio processors improve year 
by year – now children can play and go 
swimming with the latest devices, though 
there’s still scope for improving sound. 
“There are always new challenges,” 
says Geoffrey Ball. “Once you reach one 
mountain top, you often see that there 
are more waiting behind it.” 

How do these implants work?

The VIBRANT SOUNDBRIDGE consists of two parts:  
an audio processor, which is held behind the ear by a 
magnet, and the implant. Unlike the cochlear implant, 
which works by stimulating the auditory nerve in the 
cochlea, a spiral-shaped tube in the inner ear, the 
Vibrant Soundbridge targets the middle ear. Here a 
tiny, vibratory cylinder called the Floating Mass 
Transducer (FMT) is attached to the ossicles, three tiny 
bones in the middle ear that play a key role in hearing. 
With its help, the sound waves that are received by the 
audio processor are transmitted as mechanical 
vibrations to the ear. 

The BONEBRIDGE, on the other hand, transmits 
mechanical vibrations via the bones of the skull 
directly to the inner ear. It is suitable in cases when 
sound cannot follow the natural path through the 
outer and middle ear to the inner ear, for instance in 
people with conductive or mixed hearing loss. 
For more information, visit www.medel.com/int/
vibrant-soundbridge or www.medel.com/int/bonebridge

“We have ‘cured’  
hearing loss.”

Learning  
to hear again

A cochlear implant (CI) enables 
deaf and hearing-impaired people 
to hear again. But the perception 
is different from hearing with 
healthy ears – especially directly 
after the operation when tones 
can sound tinny or echoey. It 
is rare that people immediately 
understand single words as the 
brain has to adapt to the new 
way of hearing first. That’s why 
auditory training is so important – 
afterwards, CI users have regular 
sessions to help them learn how 
to use their devices. The brain 
adapts to the new situation and 
with time hearing improves. Then 
listening to music, telephone 
conversations and discussions 
become part of day-to-day 
life, just like brushing teeth and 
getting dressed.

SHORTCUT 
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DEFYING 
THE  
SCEPTICS
Blake S Wilson, a pioneer in speech processing, laid the 
cornerstone for the widespread use of cochlear implants today. 
He tells Sigrun Saunderson how he helped to turn what others 
called a ‘fool’s dream’ into a reality
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Blake Wilson with CI user Lilo Baumgartner. The photo was taken in 2003 
outside the labs at the Research Triangle Institute in North Carolina, USA. Lilo 
had travelled there from her home in Vienna, Austria, to take part in research.
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15-second summary

In the 1980s, Blake Wilson and his 

team of scientists developed a speech-

processing strategy that is still used in 

cochlear implants today. For him, this 

wasn’t the end of the story. Now, his 

aim is to work on new developments 

to improve outcomes for those who 

currently don’t get such good results 

with CIs, to tackle problems with 

background noise and to improve the 

perception of music even further.

to the work of MED-EL’s Chief CI Research 
Adviser that today’s cochlear implant (CI) 
users can understand speech without  
lip-reading and use a telephone without 
any problems. 

During the 1970s, Professor Blake Wilson, 
an electrical engineer, developed a small 
computer that analysed speech and 
showed the results as a series of light 
signals using an LED display. The system 
proved to be a useful help for deaf people 
who were lip-reading.

After the first CIs were developed in 
1977, Blake, keen to learn more, won a 
professional development award in 1978, 
which enabled him to visit three of the 
four CI research centres in the USA. That 
same year, he became a consultant for 
the CI programme at the University of 
California in San Francisco. 

From 1983, he led a research programme 
at the Research Triangle Institute in North 
Carolina, USA, with the primary aim of 
developing sound-processing strategies 
that would enable CI users not only to 

hear, but also to understand speech. And 
by the late 1980s Blake and his co-workers 
had produced the ground-breaking 
Continuous Interleaved Sampling (CIS) 
strategy, a coding system that enabled 
most CI users to understand speech and 
is still in use today. 

You can read about the fascinating 
journey to this and other discoveries 
in Blake’s essay in the special issue 
of Nature Medicine (volume 19, issue 
10, page 1245), which celebrates the 
2013 Lasker~DeBakey Award, given for 
achievements in medical science.

When you started your research, the 
first CIs were already out there, but 
they were crude by today’s standards. 
Was it a long road to your discovery 
of speech processing?

There were a lot of twists and turns along 
the way. We were a team of six or seven 
professionals and had a whole bunch of 
ideas. Over the years, we tested literally 
hundreds of them. And a few proved 
successful. During that time, I learned 

It’s thanks 
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Perfect partners
 
During the 1980s, a 
network of research 
collaborations developed 
around the world. The 
network included MED-EL’s 
Professor Erwin Hochmair 
and Dr Ingeborg Hochmair, 
who had been working on 
CIs since the mid 1970s. 

As soon as Blake Wilson’s new 
Continuous Interleaved Sampling 
(CIS) coding strategy was 
published in the journal Nature, 
they started to design an implant 
system that could implement it. 
Since then, the collaboration 
between the three pioneers has 
become progressively closer in 
order to achieve increasingly 
better hearing outcomes for CI 
users. Today, Blake is the Chief  
CI Research Adviser for MED-EL, 
providing advice on the next best 
steps in CI research and develop- 
ment for the company. In addition, 
MED-EL supports his current 
research lab, the MED-EL Basic 
Research Laboratory in the 
Research Triangle Park, North 
Carolina, USA. Blake is also 
involved in multiple programmes 
and departments at Duke 
University, North Carolina, USA, 
and at the University of Warwick 
in the UK.

that you cannot become attached to one 
idea. You have to test lots. And although 
there were many false starts, we kept 
developing and testing new ideas. 

During that time, many experts in otology 
and hearing science said that CIs could 
not possibly work. The experts regarded 
the development of the CI as a fool’s 
dream at best, and at worst, an unethical 
experimentation on human beings.

How did it feel to be involved  
in a ‘fool’s dream’?

In the early days, we were on the 
frontier of what later proved to be many 
important discoveries. The field was wide 
open with lots of possibilities for huge 
improvements. But the level of hope 
wasn’t as high as it is now. Now we know 
that CIs work, the current challenge is to 
make them even better. Needless to say, 
this is a great problem to have!

So you see potential to improve  
CIs even further?

Today’s CIs provide a remarkable 
restoration of auditory function. Most 
users can talk on the telephone and 
have at least some degree of music 
appreciation. In my view, this performance 
is already a miracle. But not everyone 
gets such spectacular results. For them, 

new developments could improve the 
outcomes of their CIs. 

Any ideas of where to start?

One possible reason for a poor hearing 
outcome is a deficit in the processing 
of auditory information in the brain. We 
didn’t appreciate the power of the brain in 
the early days. In retrospect, I now know 
that we had to exceed a threshold of 
quality and quantity of information with 
the implant and then the normal, intact 
brain could take over and do the rest. 
However, the parts of the brain involved 
with hearing can be compromised by 
years of auditory deprivation due to 
deafness or other causes. In those 
cases, a different approach may be 
needed to help the brain perform at its 
best. Possibly, a simpler representation 
of sound with the CI could help to give 
the compromised brain a foothold 
in processing. Also, smart training 
procedures may cause positive changes 
in brain function, which might help move 
the hearing parts toward normality. 

Another area for improvement is back-
ground noise, which remains a challenge 
for many CI users. In this case, perhaps 
a more detailed representation of sound 
provided by CI could be helpful. Also, the 
perception of music can be improved. We, 
and others worldwide, are working on it!  
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Biography

Electrical engineer Professor Blake S  
Wilson teaches at Duke University,  

USA, and is Visiting Fellow at the 
University of Warwick, UK. In 2013 he 
received the Lasker~DeBakey Award, 
the Nobel Prize equivalent in medical 

research, for his work on coding 
strategies in cochlear implants.



80 EXPLORESOUND 02 |  201 5

ESSAY

When Ingeborg and Erwin Hochmair started developing 
a cochlear implant that would allow users to understand 
speech, they were told it would never work. Here, Erwin 
describes how, through ingenuity, belief and dogged 
determination, they proved the critics wrong

AGAINST 
ALL ODDS

nerve has 20,000 fibres – and you want to build a cochlear 
implant (CI) with eight channels? It will never work!” This was the 
verdict of an esteemed physiologist back in the mid 1970s when 
we began our work. He wasn’t the only sceptic – physiologists in 
particular knew about the complexity of the hearing system and 
the fragility of the inner ear. The view was that eight channels 
would be nowhere near enough to stimulate all the fibres of 
the auditory nerve. 

In 1975, Ingeborg (then Desoyer) and I approached this task a lot 
more optimistically when Kurt Burian, head of the second Ear, 
Nose and Throat University Clinic in Vienna’s General Hospital, 
asked us if we might be interested in developing a CI. He had 
heard of similar work going on in the USA.

“The auditory 
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Ingeborg had only just finished her 
thesis in electrical engineering at the 
Vienna University of Technology. She 
was immediately enthusiastic about this 
idea and her positivity was infectious. 
We considered the electrical stimulation 
of the auditory nerve as a problem that 
could be solved by engineering means. 
Luckily I had already dealt at great length 
with semiconductors, integrated circuits 
and circuit technology while working as 
an assistant at the Institute for Physical 
Electronics. During my two-year visiting 
research at NASA’s Marshall Space Flight 
Centre in Huntsville, Alabama, USA, I’d 
developed circuits using technology 
that seemed likely to be suitable for the 
circuitry of an implant.

The first implant

On 16 December 1977, after an incredibly 
short developmental period of two years, 
our first CI was implanted by Kurt Burian. 
It was the world’s first microelectronic 
multichannel cochlear implant. The 
advantage of a multitude of channels is 
that they allow you to hear different tone 
pitches. This means that high and low 
tones are actually heard as high or low 
rather than the monotone heard by the 
first single-channel implant users.

In order to protect the electronic system 
from the damp biological surroundings 
in the inner ear, we placed the circuitry 
inside an airtight case with airtight cable 

In the 1970s, cochlear implants already 

existed but users could only hear 

simple sounds – even conversations 

were impossible. Despite scepticism, 

Dr Ingeborg Hochmair and her 

husband Professor Erwin Hochmair 

set about changing this. Now, people 

who would otherwise be deaf can 

have telephone conversations and 

even appreciate music. Current 

aims are to improve sound quality 

in noisy environments and create 

devices that are fully implantable.

20-second summary
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exits. This implant was the prototype for 
all modern systems, since it already had all 
the characteristics of today’s devices. If 
the Continuous Interleaved Sampling (CIS) 
coding strategy – which makes speech 
easier to understand – had already been 
devised then, our very first patient could 
have understood a few words, I am sure. 
Instead he could perceive the rhythms of 
sentences and sounds, but no speech.

Understanding speech 

The possibilities for encoding speech 
are broad. Initially we carried out 
psychoacoustic measurements, and 
experiments. This involved playing specific 
tones to CI users and asking for their 
feedback – for instance whether a sound 
was loud or sharp. The breakthrough 
came with a system developed a short 

time later. It had only four stimulation 
channels but enabled the understanding 
of single words in quiet surroundings. In 
March 1980, patient CK took a pocket 
speech processor home. She was the first 
person in the world who could understand 
speech via a portable processor.

Over the following decades, hearing with 
implants has improved dramatically. One 
reason was the development in speech 
coding – how the speech processor 
splits incoming sound into its frequency 
bands and converts it into electrical 
signals. Another milestone was bilateral 
implantation, which is when both ears 
are implanted. Hearing on both sides 
means you can understand speech 
better – even in noisy environments – 
and you can determine the direction of 
a sound, which is especially beneficial in 

road traffic. Over the past few years, the 
devices have been even more refined to 
make the sound signal clearer and easier 
to perceive.

But how can this great success in speech 
comprehension be explained? When we 
first started our work, we – and certainly 
no one else – even dared to dream that 
we’d get this far. One important factor has 
been the brain’s ability to adapt, which 
was previously hugely underestimated. 
Speech is also a robust communication 
tool – even if some details are lost, 
understanding is only slightly affected.

The future

Compared to speech, music demands a 
lot more from the hearing system. One 
of MED-EL’s research projects is aiming 
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to develop existing coding strategies 
even further. The goal is not only to get 
more enjoyment out of music but also to 
achieve an even better sound localisation 
and understanding of speech in noisy en-

vironments. Fully implantable systems are 
an attractive prospect for many people 
with hearing problems, too. That’s why 
MED-EL is also looking at development 
in this area. However, there are still  

some more hurdles to cross, such as 
developing a rechargeable battery pack 
and high-quality microphones that only 
pick up sound from outside rather than 
inside the body. 
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In the last issue of EXPLORE- 
MAGAZINE we made a mistake on  
page 17. The person shown in the  
picture is not Thomas Stegemann 
(above) but Stefan Ure.  
We are sorry for the confusion.  
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