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When Johns Hopkins started 
its cochlear implant (CI) 
program in 1991, its patients 
were mostly profoundly deaf 

young adults and children of families who 
went out of their way to access this new 
and obscure technology. The overall risk 
of infection was unknown, so doctors were 
hesitant to provide implants to any but the 
most severe cases. The external part of the 
device, the voice processor, was a palm-size 
box—much smaller than previous shopping-
cart-size models, but still cumbersome.

Over the past two decades, says new 
Listening Center Director Howard 
Francis, CIs and their indications have 
changed quite a bit. For starters, he 
explains, the discrimination thresholds 
necessary to receive this device have steadily 
increased. Though CIs were originally 
indicated only for patients with effectively 
no speech discrimination, within a decade, 
the indication had risen to a 40 percent 
discrimination threshold. Today, that 
number is at 60 percent. 

“We’re talking from zero to 60 in the past 
couple of decades,” Francis says.

With this change, many more patients 
became eligible for the technology. Also, 
as more patients received CIs without 
infections or other adverse events, 
audiologists and otologists were more likely 
to suggest them.

A larger age range of patients now receive 
CIs as well, Francis says. With research 
showing that earlier implantation provides 
tremendous benefits in language acquisition, 
the recommended earliest age for CIs has 
decreased from age 2 to age 1 for children 
with congenital hearing defects. 

On the other end of 
the spectrum, increasing 
numbers of older adults 
are getting them, too. “It’s 
one of our fastest growing 
demographics,” he says. 
With older adults healthier 
than ever, more want to 
live life to the fullest, 
and they are increasingly 
comfortable turning 
to technology to do so, 
Francis explains. 

The device itself has 
also undergone changes, 
he adds. The external 
equipment has shrunk 
from a box worn on the 
belt to a hearing aid-size 
device worn on the ear. 
More importantly, the 
computer programming 
that translates sound 
has undergone dramatic 
improvements over the 
years.

Francis notes that 
further change may be 
coming soon. Doctors 
and patients are exploring 
whether CIs might treat unilateral hearing 
loss, rather than the bilateral loss for which 
it’s currently indicated. Patients who have 
good low-frequency but poor high-frequency 
hearing are already benefiting from hybrid 
devices that work as a combined CI and 
hearing aid, a strategy that Francis predicts 
will grow more popular. Eventually, he 
believes, CIs will be completely internal, 
with no externally evident parts.

For now, Francis says, the technology 
is helping children to achieve academic 
success, working adults to advance 
professionally and older adults to remain 
socially engaged. “Our mission,” he says, “is 
to use this device to help make people’s lives 
fulfilled in whatever way is meaningful to 
them.”  n

For information: 443-997-6467
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Howard Francis, the new director of Johns Hopkins’ listening 
center, has witnessed cochlear implant technology change 
dramatically over the last two decades.
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Hearing History’s 
Evolution



Doctors first began documenting 
recurrent respiratory papillomatosis 
(RRP) in the late 1800s, when tech-
nology became available to view the 

larynx in living patients. Then, as now, they 
diagnosed this disease by the characteristic 
wart-like tumors that lined patients’ airways, 
caused by the “low risk” 6 and 11 strains of 
human papilloma virus (different from strains 
16 and 18, which are known to cause cancer). 
Surgery to remove the tumors temporarily 
fixed patients’ speaking and breathing prob-
lems—but doctors noticed early on that the 
tumors reliably returned, necessitating mul-
tiple follow-up surgeries that plagued patients 
for the rest of their lives.

According to laryngologist simon Best, 
who treats patients with this condition at 
Johns Hopkins, not much has changed with 
RRP treatment for more than a century. True, 
patients now have anesthesia for surgery, and 
modern surgical techniques include high-tech 
tools such as potassium titanyl phosphate 

(KTP) lasers—angiolytic lasers that target 
the tumors’ high concentration of blood ves-
sels. Best also uses the KTP laser to perform 
removal of papillomas in the office to avoid 
general anesthesia, but many patients still 
need operations over and over as tumors 
recur. Because some patients are born with 
this condition—thought to be transferred to 
infants through the placenta or in the birth 
canal—multiple surgeries over a lifetime can 
take a heavy toll.

“Patients who have had this disease since 
they were children have often had 150 to 200 
surgeries by the time they’re in their 40s,” Best 
says. “That’s more than 100 instances of gen-
eral anesthesia to debulk these tumors.” Addi-
tionally, he says, normal tissue is also harmed 
with each operation, raising the risk of scar-
ring the vocal cords and causing permanent 
hoarseness and communication problems.

Convinced that there must be a better way, 
Best is leading efforts to develop a therapeu-
tic vaccine that will help patients’ immune 

systems launch a fight against only human 
papilloma virus (HPV) strains 6 and 11. Un-
like Gardisil or Cervarix, which can reliably 
prevent infection but cannot treat it, this novel 
therapeutic vaccine provides treatment to 
patients already infected with the virus.

The immune systems of most people launch 
a vigorous response against HPV strains 6 and 
11, he explains, one reason why RRP incidence 
is relatively rare (only about 20,000 people in 
the United States have the condition, accord-
ing to the National Institute on Deafness 
and Other Communication Disorders). For 
unknown reasons, those who develop RRP 
have immune systems that don’t recognize the 
virus, allowing it to infect cells.

Best’s vaccine incorporates DNA from two 
HPV viral proteins into a plasmid. When vac-
cinated cells take up this plasmid, they express 
the foreign proteins, signaling the immune 
system to take notice. With the immune sys-
tem now primed against the HPV virus, when 
it sees the real viral invader, it’s more likely to 
launch an effective attack.

Best and his colleague are now testing 
the plasmids in mouse models to determine 
whether they generate the specific immune 
response they’re hoping for, which could even-
tually eliminate or reduce repeat surgeries for 
RRP patients.

“RRP is an orphan disease—there hasn’t 
been a lot of scientific attention paid to people 
who have this extremely debilitating and 
lifelong problem,” Best says. “My hope is that 
through this vaccine, or future iterations, we’ll 
have a therapy that can finally be a cure.” n

For information: 443-997-6467

A Therapeutic Vaccine for RRP

For Referred Patients, Keeping Closer Tabs
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your relationship to your patients 
continues when you refer them to 
Johns Hopkins for specialty care. 
But in the past, keeping tabs on 

the care your patients receive hasn’t 
always been easy. With outpatient 
settings, you might have received faxes 
to the office or regular postal mail. 
For inpatient care, it might have been 
a notice that your patient has been 
admitted and a discharge summary. 
There was no easy way to gather more 

information, and the system left little room 
for interaction.

But change is coming. Johns Hopkins is 
launching the electronic medical record and 

billing system known as Epic. Part of this 
new system, Johns Hopkins CareLink, will 
give you a larger window into the care your 
patients receive once they enter the Hopkins 

system, providing an interactive way 
to access far more information about 
a patient’s visit.

“Epic allows us to take better care 
of our patients in a more comprehen-
sive way,” says otolaryngologist‒head 
and neck surgeon Matt Kashima, 
“and communicating with other 

c u t t i n g  e d g e  t R e a t M e n t s

simon Best is leading the 
development of a novel 
therapeutic vaccine that 
will help patients’ immune 
systems fight against HPv 
strains 6 and 11.
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Space has always been 
both an avocation and 
a vocation for Mark 
shelhamer. Born in 

1959, he was 10 years old when 
the Apollo 11 astronauts first 
walked on the moon. Shelham-
er eagerly followed the news 
of future Apollo missions and 
eventually chose electrical engi-
neering as a college major. His 
interest in signals and systems 
took him to graduate school 
for biomedical engineering at 
the Massachusetts Institute of 
Technology’s Man-Vehicle Lab, 
which studies how the process-
ing of sensorimotor signals 
changes in the extraterrestrial 
environment. 

As Shelhamer proceeded to 
a postdoctoral fellowship and 
then a full-time faculty position 
at Johns Hopkins’ Department 
of Otolaryngology–Head and 
Neck Surgery, his focus on 
space took a more tangential 
role to other work on the ves-
tibular system and sensorimotor 
adaptation. But in a twist of 
fate, that research will now take 
a back seat to space as he begins 
in a new position as the chief 
scientist of NASA’s Human 
Research Program at Johnson 
Space Center in Houston.

Though Shelhamer’s more 
recent work has received NASA 
funding, he wasn’t sure he was 
the best fit for the job when  
he applied.

The position called for 
extensive experience manag-
ing a large, diverse research 
portfolio. And, although Shel-
hamer manages several different 
National Institutes of Health 
and National Science Founda-
tion grants, as well as a busy, 
productive research lab, he 
wondered whether that might 
be enough. 

“I worried about embar-
rassing myself,” he says. “But I 
thought, I’ll just apply and see 
how far this goes.”

Soon afterwards, he was 
invited to Houston for an 
interview—and then received 

a call telling him the two-year 
position was his.

Shelhamer notes that hiring 
a working scientist for this role 
is an unusual choice, and he 
admits he’ll have a lot of catch-
ing up to do on the ins and outs 
of the space program when he 
starts the position in June. But, 
by putting him directly into 
this job from the lab, he says, 
NASA is sending a message 
to outside scientists that their 
voices are heard.

A large part of Shelhamer’s 
new post will be liaising with 
outside scientists, making sure 
they have the resources to make 
the best discoveries and com-
municating the most relevant 
results within NASA. He will 
also act as the public face of the 
Human Research Program, reg-

ularly explaining how NASA’s 
limited resources are used for 
specific research projects.

Over the course of the tem-
porary position, Shelhamer will 
have to shelve his own research 
projects at Hopkins. In addition 
to his wife and his cats, whom 
he’ll be visiting on a regular 
basis, he says he’ll really miss 
solving scientific problems at 
the ground level. “I’ll be seeing 
things from a much higher alti-
tude at this position,” he says.

But in the end, Shelhamer 
says that when he returns, 
he’s hoping to bring a piece of 
NASA back to Hopkins. “My 
long-range goal is to expand the 
human space science program 
here,” he says. “The talent pool 
available here is incredible. We 
could do amazing things.”  n

A Rising 
Star at 
NASA

Mark shelhamer oversaw sensorimotor adaptation experiments on the “vomit comet,” a parabolic-
flight aircraft operated by nasa’s Reduced gravity Program.
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providers is a pivotal part.”
Johns Hopkins CareLink, Kashima 

explains, is a free online portal that allows 
referring physicians to have real-time access 
to a wealth of information on patient care. 
Physicians with an account and identi-
fied as a member of a patient’s care team 
will have the ability to receive alerts about 
their patients’ outpatient visits and hospital 
admissions and discharges, allowing easier 
discharge planning. They’ll not only receive 
a discharge summary, but they’ll also be able 

to view the patient’s chart, including test re-
sults, imaging reports and the entire episode 
of care. Rather than add to the mountain 
of paperwork that piles up in the office, this 
information will be completely electronic 
and instant. And, to make the physician’s 
job easier, office medical and administrative 
staff also can be granted access.

The new system is also highly interactive. 
Physicians logged on to the portal will be able 
to send secure messages to Johns Hopkins 
providers with questions or comments about 

their patients’ care and order consults with 
Johns Hopkins specialists.

Enrollment began May 13; access to 
patients’ information begins July 1. For more 
information and enrollment instructions, 
visit www.hopkinsmedicine.org/carelink. 
Enrollment is quick and easy. Once you have 
enrolled, you and your office colleagues will 
receive a log-in and password and can take 
brief online training and receive technical 
support 24/7 by calling 855-284-5465.  n
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A cancer diagnosis is a devastating 
blow to any patient. But for those 
whose cancer treatment neces-
sitates removal of broad swaths of 

the face and head, especially the nose, it’s “a 
double whammy,” says facial plastic surgeon 
Patrick Byrne. 

“The dreaded word cancer itself is 
paralyzing,” he says, “but in this case, it’s 
compounded by orders of magnitude by the 
fact that not only can it kill you, but the 
treatment to cure the cancer requires the 
removal of your defining facial features. It is 
unbelievably stressful.”

Resection of the nose is particularly prob-
lematic, Byrne explains, because it can cause 
both functional problems and debilitating 
social effects. Taking away the nose can lead 
to breathing problems, especially those that 
can prevent a good night’s sleep. However, 
for most patients, the social effects are far 
more serious. Research led by Johns Hop-
kins facial plastic surgeon lisa ishii suggests 
that observers can detect much smaller 
abnormalities in the center of the face than 
on any other part.

Although losing an ear doesn’t have the 
same dramatic social effects, Byrne says, 
patients do have to work hard to cover the 
defect, and a missing ear can affect hearing 
and have other functional effects, such as 
difficulty wearing glasses.

For patients with these defects, the first 
treatment decision once their cancer is re-
solved is whether to replace the nose or ear 
with a prosthetic or reconstructive surgery. 
Both have their benefits and drawbacks, 
Byrne explains. Well-done prosthetics can 
look very natural, seamlessly replicating 

the original structure. 
However, they require 
maintenance and care, 
as well as daily applica-
tion, factors that lead 
most patients to decide 
against prosthetics.

Reconstructions can 
be very involved opera-
tions, Byrne adds, requir-
ing hours in the operating 
room and often several 
follow-up procedures. 
However, in the hands 
of a skilled facial plastic 
surgeon, results can bring 
patients close to their  
presurgical appearance.

Byrne and his col-
leagues, including Ishii 
and Kofi Boahene, per-
form hundreds of nose and ear reconstruc-
tions each year. To replace entire noses or 
ears, procedures often start with placing 
vascularized tissue taken from elsewhere 
in the body to cover the gap in the skull 
and create a foundation for other replace-
ment tissues. Cartilage, also taken from 
elsewhere in the body—frequently from 
the ribs—is typically used as the sculpt-
ing material to replicate the form of the 
original structure. For the nose, additional 
vascularized thin tissue is needed to line 
the lumen and nourish the cartilage from 
beneath, helping to keep the graft open.

Recreating a patient’s original appear-
ance and function requires a team approach, 
using not only the skills of the facial plastic 
surgeon, but the artistry of an anaplastolo-

gist. At Johns Hopkins, anaplastologist Juan 
garcia makes a mold of the patient’s nose 
or ear before it’s removed, then uses reverse 
engineering to create a surgical guide that 
assists the three plastic surgeons in forming 
features with the right shape and propor-
tions in the operating room.

Though many patients require follow-up 
procedures to correct for changes during 
healing, especially if radiation was necessary, 
Byrne says that in the end, regaining that 
critical missing feature helps patients move 
on from their devastating experience.

“I love the challenge of getting people 
through to the other end,” he says, “out of 
the tunnel and living life again.”  n

For information: 443-997-6467

Regaining a Nose, Regaining an Ear, 
Regaining a Life

Johns Hopkins facial plastic and reconstructive surgeons Patrick 
Byrne, lisa ishii and Kofi Boahene.
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